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It is our great pleasure to present this Supplement Issue on “Macedonian Pharmaceutical Bulletin” to the scientific and
professional community. This supplement includes the short communications from the Sixth Congress of Pharmacy

in Macedonia with International participation, as the largest gathering for the pharmacy profession held in the
Republic of Macedonia. The main theme of the Congress was “Modern pharmacist - bridging science with practice”.

A broad spectrum of topics within the pharmaceutical sciences and practice carefully selected for this special occasion in
order to build up a highly interesting and comprehensive program were covered. The contributions submitted to the Congress
included 6 plenary lectures, 84 section lectures, and more that 240 posters. This Congress, followed the excellent international
tradition, was attended by close to 1000 domestic and foreign participants. We received 326 short paper submissions from
more than 25 countries. These numbers show that our Congress is aiming for the highest scientific standards, and that it can
be considered a well-established venue for researchers in the broad fields of Pharmaceutical sciences and practice.

We would like to thank all internationally prominent researchers for their contribution to reinforcing the overall quality
of the Congress. They give the state of the art of the recent advances in the field of pharmacy research.

Sincere thanks to the hosts of the Sixth Congress of Pharmacy in Macedonia with International participation, Macedonian
Pharmaceutical Association and Faculty of Pharmacy, Ss Cyril and Methodius University in Skopje for their vision and
commitments.

We acknowledge the sponsoring companies: the platinium sponsor AD ALKALOID, Skopje, the golden sponsor PLIVA,
the silver sponsor EUROFARM and the bronze sponsor SEPTIMA, for the permanent support to our efforts during the
organization.

We would also like to thank our members of the Scientific Committee for their volunteer time and dedication to the
critical peer review process and in the organization of the program. We also wish to thank all the members of the Organizing
Committee, whose work and commitment was invaluable.

On behalf of the Advisory and Scientific Committees, we would like to especially thank the authors, whose work was the
essential part of the congress and contributed to a very successful event. Besides the many academic staff and professionals
who contributed to the success of the Congress, we are grateful to the students who participated with oral presentations and
posters.

The pharmaceutical sciences continue to grow as dynamic scientific interdisciplinary fields. We believe that published
short communications will be an excellent source of scientific material in the fast evolving fields in Pharmaceutical sciences
and practice.

Chair of the Scientific committee Chair of the Organizing committee

Prof. Marija Glavas Dodov Prof. Rumenka Petkovska
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The present issue of Macedonian Pharmaceutical Bulletin is a special issue of the 6™ Congress of Pharmacy
in Macedonia with international participation.

This issue of Macedonian Pharmaceutical Bulletin contains short papers accepted by the scientific committee
for the presentation at the Congress.

The authors are fully responsible for the contents of their short papers.

All reviewers that were involved in the short papers revision process are sincerely acknowledged.
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Short communication

The modern pharmacist: Is the future in the past?

Roberto Frontini

Centre for Patient Safety, University Hospital of Leipzig, Liebigstraf3e20, 04103 Leipzig, Germany

Background

The role of the pharmacist changed during the centu-
ries. In the 20" century most of the pharmacists accepted a
role as provider of medicines and the education was miss-
ing any clinical aspect. But looking back to the 18" century
in [taly we discover that the role of the pharmacist was dif-
ferent and similar to what should be the modern profession.
In the statute of the Ospedale Maggiore della SS Annunzia-
ta di Savigliano (1762) was indeed stated: “The pharmacist
must accompany the physician in all rounds...and more he
will make daily additional rounds to judge the pain of the
most worsening patients and their immediate needs..*“.The
pharmacist had an important clinical role and was a partner
of the physician. Even more is part of the agreement be-
tween the Ospedale Maggiore della SS Trinita di Fossano
and Gino Stefano Bertolo, speziale (pharmacist) (1741):
‘... he has to prepare the prescribed medicines... and bring
them personally to the patients labelling every cup or de-
canter with the number of his or her bed and compassion-
ately and gently inviting to take them either immediately or
at least at time of the mass in the cathedral...”. The con-
tract describes in fact the competencies of a modern phar-
macist. He or she is the expert in preparing medicines and
understands the formulation as an important issue. But his
or her commitment does not end in the preparation. He or
she has to go to the patient and promote adherence and best
use of the medicine while using strategies for the reduction
of medication errors.The challenge to speak about the fu-
ture is not to re-invent the past.

The environment of the 18" century was indeed dif-
ferent to what we have nowadays and in this short article I
would like to underline some of the challenges of a mod-
ern pharmacist both in the hospital as well as in the com-
munity setting. I think thatin the whole system the phar-
macist should be the healthcare professional in the care

team who seeks to ensure that pharmacologically active in-
gredients achieve the best possible benefit for the individ-
ual patient.

The competencies of a modern Pharmacist

The pharmacist needs first skills and competence in
the formulation of a medicine. This does not necessarily
mean in the era of industrial production that the medicine
is compounded in the pharmacy, but the properties of the
formulation may influence the correct use and the adher-
ence as well. Only the pharmacist can understand this in
deep. Sometime is also necessary to adapt medicine to the
individual, especially in paediatric patients. Skills in com-
pounding are therefore of primary importance and also the
modern pharmacist should not forget the roots of our pro-
fession as the only manufacturer of medicines.

A further taskfor a pharmacist is to seek the balance
between expected effects and drug related problems. It is
essential to underline that the best outcome for patients is
only achievable in a multidisciplinary care team (Zuling et
al., 2013) and the pharmacist as part of this team should be
alert when advising patients. He or she needs social com-
petence in communication with the aim to understand any
problem related to the medication and explain the appro-
priate use of drugs to the patient “..in terms he can under-
stand” (EAHP, 2014). This social competence is also nec-
essary in the team work. Physicians, nurses, pharmacists
and other healthcare professionals have to abandon a hier-
archy driven relationship and accept each other as a partner
in achieving the best for the patient. As well the patient has
to be part of any decision and has to articulate the desired
outcome. Especially in oncology those expectations should
be respected and the goal for the care team is not necessar-
ily to prolonger life but to create quality of life.
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The challenges of a modern Pharmacist

In the daily work the modern way of life and technol-
ogy challenge the modern pharmacist. The daily increas-
ing knowledge about drugs and their effect, complex med-
ications, personalised medicines,IT technology, the over-
whelming information through social media, the explosion
of costs hampering healthcare systems, the globalisation of
the supply chainare some examples.

One example of personalised medicine may underline
those challenges: Enthusiastic researchers believed that we
are “on the leading edge of a true revolution in medicine”
(Collins, 2010) but critical authors say that “they can also
obscure more effective approaches to common complex
disorders” (Juengst et al., 2012). What is true? We do not
know yet as data are contradictory. But an interesting pa-
per on the adherence to the targeting INR in Warfarin med-
ication may show the dilemma (Kimmel et al., 2013). Kim-
mel et al. (2013) explored two different approaches to con-
trol Warfarin medication: the first based on the genomic of
the patients, the second based on clinical interventions. In
average no difference was found between the two groups
bringing to the conclusion that “genotype-guided dosing of
warfarin did not improve anticoagulation control”. Inter-
estingly in the subgroup of black patients the mean percent-
age of time in the therapeutic range was less in the geno-
type-guided group than in the clinically guided group. This
example may underline that clinical interventions are still
important even if our knowledge of genomics helps us to
make better decisions. The modern pharmacist has to con-
sider this while advising patients. In another paper (Wright
et al., 2013) Wright concluded that “Our ability to generate
data now far outstrips our ability to interpret it”.

A second example of challenge for the modern phar-
macist is the information technology of today. No doubt
that internet and social media have completely changed our
sources of information. The modern patient is informed and
internet is after the physician the first source of informa-
tion according to a study by Marrie (2013). There is some
differences between young and old people (Couper et al.,
2010) and persons with mental disease (e.g. depression)
(Pohjanoksa-Mantyld et al., 2011), the last using more and
more the internet as an information source. But the qual-
ity of the internet information is not necessarily the best.
Celebrities e.g. misuse their influence promoting products
without scientific evidence (Hoffman and Tan, 2013) and
for non-healthcare professionals is not easy to distinguish
between spam and real scientific message. The challenge
is for the modern pharmacist that patient sometime know
more than the healthcare professional but they do not un-
derstand the background. The pharmacists as well as the
physician must learn comprehensive, clear and for the pa-
tient understandable communication and educate him or
her in the proper use of internet-information. This is no
easy task as demonstrated by Watermeyerand Penn (2009).
Healthcare professional’s education should therefore in-

clude communication training as an essential part for the
transfer of scientific data to the patient.

Conclusion

In conclusion between a medicine with its active in-
gredient and the outcome of the patient there are a lot of
barriers like e.g. drug formulation, patient attitude, social
context, medication errors, patient’s genomic, biased infor-
mation. The pharmacist has to help patients in overcoming
such barriers but this is only possible if he or she is part of
a cure team working in collaborative way without hierar-
chy barriers.
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Short communication

Commitment to quality means commitment to change

Michael J. Rouse

Accreditation Council for Pharmacy Education, 135 South LaSalle Street, Suite 4100, Chicago,
Hllinois, 60603-4810, United States of America

Pharmacy practice and the education and training re-
quired to prepare pharmacists for practice have undergone
dramatic change in the past several decades, and more
change will come. Beyond ensuring that the right medi-
cine is delivered to the right patient in the right dose, there
is now a greater focus on pharmacist-delivered patient-
centered care. The aims of such care are to ensure opti-
mal therapeutic outcomes and improved quality of life, re-
duce adverse reactions to medication and the risk of patient
harm, improve access, and reduce the overall cost of health
care delivery. For pharmacists, the focus has shifted from
the medication itself to the correct and optimal use of the
medication by the patient.

With advances in technology, medical and pharmaceu-
tical knowledge, medication use has a greater potential for
good, but therapy is often more complex, and the risk of
suboptimal outcomes or even patient harm through inap-
propriate selection and/or use of medication can be high.
The need for a competent healthcare professional to advise
on selection and manage the medication therapy is becom-
ing increasingly clear, both at the individual patient level
as well as at a societal level.

The foundational knowledge needed by pharmacists
in the biomedical and pharmaceutical sciences has not di-
minished but additional knowledge is now needed in so-
cial, behavioral, administrative, and clinical sciences. But
it does not stop there; in order to effectively manage the
medication use process of patients and populations, phar-
macists need to acquire new skills and develop the appro-
priate attitudes and values. Together, these reflect the com-
petency profile of a contemporary pharmacist, which has
been described by the International Pharmaceutical Fed-
eration across four domains: pharmaceutical public health,
pharmaceutical care, organization and management, and

* mrouse@acpe-accredit.org

professional/personal (FIP, 2012).

Schools of pharmacy have to undertake a major reform
of their curriculum - both in terms of content and delivery
—in order to prepare graduates with the needed competen-
cies, to be “fit for purpose” and able to deliver the servic-
es required to meet societal needs. In addition, models for
continuing education and continuing professional develop-
ment have to change, because it is likely that the majority
of pharmacists in practice today do not have all the compe-
tencies to deliver this model of care.

In addition to practice and education, a third sector
plays a vital role when it comes to advancing the profes-
sion of pharmacy. This is the regulatory sector, which is
by nature, however, more conservative due to its primary
role to protect the public. For obvious reasons, profession-
al regulations cannot be changing constantly, but change is
certainly needed in this sector. With the roles of pharma-
cists evolving and expanding, regulation of the profession
has also had to change. In addition, regulation has had to
change — or in some cases be introduced for the first time
— for the pharmacy support workforce, members of which
play a vital role in supporting pharmacists to free them
up to deliver pharmaceutical care, or “medication thera-
py management” services as now referred to in some coun-
tries.

It is evident that for improvements and advancement
to come in the profession of pharmacy, change is required,
but change will not come without commitment — commit-
ment from practitioners, educators, regulators and all other
key stakeholders who have a role to play. People can often
recognize the change that they want to happen in their en-
vironment to improve their situation. It is, however, not al-
ways as easy for individuals to recognize and be commit-
ted to the change that must occur within themselves. We
assume that all pharmacists want to succeed in their pro-
fessional careers. At the end of their career when they look
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back, they want to believe that they have made a difference
.... left some “footprints.” What are some of the factors
that will determine whether or not pharmacists will, in fact,
make a difference in the lives of patients, their professional
colleagues, and others they meet and work with? What will
determine if the “seeds” that pharmacists plant in the “field
of pharmacy” will grow and produce a harvest?

Pharmacists work in different “fields” and likely have
different ideas about what results they want to achieve ...
what impact they want to have personally and profession-
ally, but are there some principles and values that are com-
mon — and important - regardless of where pharmacists live
and work, and what they do?

Today, pharmacists acquire expert knowledge and
skills, firstly through their pre-service education and train-
ing, and after that through continuing education and con-
tinuing professional development activities. How does the
profession ensure that pharmacists also develop the right
attitudes and values to be ethical, professional and car-
ing pharmacists, and members of inter-professional teams,
working together to achieve optimal medication therapy
outcomes for patients? Can these attitudes and values be
“taught” in a classroom? How else can they be cultivated?

Beyond having the right knowledge, skills, attitudes,
and values, what else determines whether or not pharma-
cists will bring about the changes that are needed and have
the desired impact; whether or not pharmacists make the
difference in life that they aspire to make? That takes com-
mitment, and “Commitment to Change” is the bridge that
spans the “chasm” between learning and behavior change,
between good intentions and real impact (Wakefield et al.,
2003; Wakefield, 2004).

While some things must change in order to achieve im-
provement, certain values and attitudes must be preserved
throughout the career of a pharmacist for him/her to be a
successful professional, delivering quality care and oth-
er services. Important lessons learned and attitudes, val-
ues and habits that the author has found to be important
in his pharmacy career include: have a desire to innovate;
build the best team; learn to work with others who are not
like you, take pride in what you do; keep searching for the
things that are hard to find; keep climbing; draw on others’
experience; find a mentor; be a mentor; take some chanc-
es; build strong networks; know your strengths and don’t
underestimate your contribution; find things to be passion-
ate about; don’t suffer from “paralysis by analysis” or al-
ways insist on perfection; there are no shortcuts to any
place worth going; partner with people who share your vi-
sion; not all change leads to improvement... but all im-
provement requires change; and perhaps most importantly,
sometimes “availability” is more important than “ability.”
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New psychoactive substances - analytical challenges and threats
to the public health: European and Polish experience in the new
drugs combating

Zbigniew Fijalek

Department of Bioanalysis and Drug Analysis, Faculty of Pharmacy,
Warsaw Medical University, Banacha 1, 02-097 Warsaw, Poland

Introduction to the problem and European NPS
market

In recent years, the UE has seen the emergence of new
drugs that have similar effects to drugs that are interna-
tionally controlled. These drugs can be collectively called
New Psychoactive Substances (NPS). The key features are
that NPS are psychoactive i.e. ones that stimulate, or de-
press the central nervous system, or cause a state of depen-
dence; have a comparable level of potential harm to inter-
nationally controlled drugs; and are newly available, rath-
er than newly invented. These substances may be the ac-
tive pharmaceutical ingredients (APIs) used in authorised
medicines (phenibut) or suspended/withdrawn medicines
(sibutramine, DMAA) or potential medicines in the mak-
ing (remimazolam). Methcathinone was originally used as
an antidepressant in the former Soviet Union in the 1930s,
but very quickly it became a recreational drug. Pyrova-
lerone and amfepramone have been used as anorectics, but
they are currently obsolete. Bupropion is used as antide-
pressant and as an aid for those who wish to quit tobacco
smoking. But NPS goes beyond APIs, in fact most of them
come originally from the scientific and patent literature as
a result of Pharma and academic institutes’ research and
development efforts. They have been designed to evade
drug laws, are widely available and have the potential to
pose serious risks to public health and safety and can even
be fatal. The short-term harms of NPS can include para-
noia, psychosis and seizures and their long-term harms
are often unknown. NPS a new class of psychoactive sub-
stances, known as ‘legal highs’, ‘herbal highs’, ‘designer
drugs’ or ‘party pills’ has emerged on the drug use market.
They are frequently advertised as ‘plant fertilizers/food’,

‘air fresheners’, ‘herbal incenses’, ‘spice’, ‘bath salts’, ‘re-
search chemicals’ (in Poland commonly known as ‘dopal-
acze’ - literally translated as afterburners).

Based on their chemical structures, designer drugs
can be classified into amphetamine types, 2,5-dimethoxy
amphetamines, 2,5-phenylamines, B-keto amphetamines
(cathinones), phencyclidines, piperazines, pyrrolidinophe-
nones, fentanyls, piperidines, tryptamine derivatives and
synthetic cannabinoids. Based on the spectrum of exert-
ed psychoactive effects, NPS can be classified into four ba-
sic categories: synthetic cannabinoids, stimulants, opioid-
like compounds, and hallucinogenic/dissociative (psycho-
dysleptic); however, they may have a combination of these
effects due to their designed chemical structure.

From 2008 there has been a rapid increase in the num-
ber and range of new substances with greater ease of avail-
ability, with their open sale in offline retail outlets and
through the global marketplace of the internet (‘clearnet’
and ‘darkweb’). The Early Warning System (EWS) run by
the European Monitoring Centre for Drugs and Drug Ad-
diction (EMCDDA) detected 86 novel NPS in 2013, 101 in
2014 and 100 in 2015.

Whilst generally there has been an increase in the
number of novel NPS detected, it is important to note that
the vast majority are permutations of groups of similar sub-
stances with similar effects (e.g. cathinones), or dissimilar
substances that produce similar effects (e.g. synthetic can-
nabinoids), rather than new distinct types of drugs. Fur-
thermore, it is likely that many of the substances identified
are not in widespread or even limited use. It may be that
the market, to some extent, regulates itself with less effec-
tive or more harmful NPS only being seen for very short
periods of time or in a limited number of countries (Dar-
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gan and Wood, 2013; Zawilska and Andrzejczak, 2015;
Zawilska, 2015).

Polish new drugs market

New psychoactive substances were present on the Pol-
ish drug scene before 2008. At the beginning, there were oc-
casional sale offers of psychoactive substances on the Pol-
ish Internet forums, which were in compliance with legal
regulations at that time. In 2008, a website called ‘dopalac-
ze.com’ was launched. It offered a new quality approach in
terms of professional and marketing strategy. The website
products were advertised as safe alternatives to illicit psy-
choactive substances. One advertising slogan of ‘dopalac-
ze.com’ emphasised the harmless effects of its products:
‘Life is too short to take unhealthy pills’. NPS were mar-
keted as collectibles not intended for human consumption.
They were described as legal in the European Union, con-
trolled, regulated and safe. They were also marketed as the
so-called ‘party drugs’. The shops also stocked herbal con-
coctions, known for centuries in various cultures and used
for a number of purposes including rituals e.g. Salvia divi-
norum. It came as a big surprise to NPS users that herbal
concoctions contained synthetic cannabinoids, which were
to a large extent, if not wholly, responsible for the psycho-
active effects thereof. In mid-2008, following the opening
of the first high street smart shop, trade in NPS entered the
reality offline. As soon as by the end of 2008, 40 high street
smart shops were operational in the centers of major Pol-
ish cities offering an increasingly wide range of psychoac-
tive products. While describing the beginnings of the le-
gal highs scene it is worth mentioning a first synthetic can-
nabinoid called JWH-180, which was identified in Poland
by the Central Forensic Laboratory in February 2009. This
substance gave rise to a massive supply of such-like sub-
stances on the Polish market. At the same time, other new
psychoactive substances and products were arriving rapid-
ly including synthetic cannabinoids, mephedrone and later
on a whole range of cathinone-type substances. New smart
shops started springing up exponentially and soon, by the
end 0f 2010, 1 400 smart shops were up and running across
the country. After the closure of high street smart shops by
sanitary inspection, NPS kept being sold online (Jablonski
and Malczewski, 2014).

Unfortunately in next years, some shops have been re-
opened and the situation regarding increased hospitaliza-
tions in July 2015 was similar to that from 2010, so there-
fore, it became necessary to develop a new orthogonal ap-
proach to solve the problem of identification of the new
chemical structures appearing on the market by applying
complementary techniques, i.e. LC-MS/MS-TOF, GS-MS/
MS, LC-CAD and NMR. In December 2010 analysis of
NPS samples collected by the sanitary inspection found
seven main chemical groups; the highest incidences being
MDPV (23%), and 16% for JWH-081 and RCS-4. From
2010 Polish National Medicines Institute have analyzed

over 7000 various designer drugs and herbal highs prod-
ucts. About 160 psychoactive compounds were identified
including: substituted cathinones, phenethylamines, syn-
thetic cannabinoids, phenylpiperazines, tryptamines, phar-
maceuticals and other. Poland still has one of the fastest
growing market for new psychoactive substances in the EU
with hundreds of hospitalizations resulting (approx. 1100
in 2013, 2000 in 2014 and 7000 in 2015).

Conclusions

Designer drugs present an ongoing challenge to chem-
ists, toxicologists, and law enforcement agencies due to
their dynamic and changing markets. To effectively com-
bat the problems associated with designer drugs, a collec-
tive effort needs to be in place from forensic scientists,
health professionals, and law enforcement authorities. It is
important to stay at the forefront of drug detection tech-
niques and strategies to allow speedy identification of new
substances as they emerge. Metabolism and toxicity data
need to be collected to facilitate diagnosis and treatment of
designer drug intoxication. At the same time, drug sched-
uling authorities need to schedule these drugs promptly to
enable laws to be applied to the production, distribution,
and consumption of these illicit substances to safeguard so-
ciety.

The global nature of the NPS phenomenon also pres-
ents opportunities for enhanced international collabora-
tion, and the importance of data sharing within the Euro-
pean and international authorities. The Poland is currently
an active participant in the European Early Warning Sys-
tem on NPS and this network has proved useful in the ear-
ly identification of emerging threats in this area. Sustained
collaboration in the future would not only continue to al-
low the rapid exchange of information between countries
but also the potential for mutual benefit through collabora-
tion in research initiatives or through the sharing of refer-
ence material and toxicological information.
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Background

Nanotechnology revolutionizes drug delivery by en-
abling achieving: 1) targeted drug delivery; ii) transcyto-
sis of drugs across biological barriers; iii) delivery of drugs
to intracellular targets and iv) visualization of sites of drug
delivery (theranostics). High loadings and surface engi-
neering are important prerequisites for efficient drug nano-
carriers.

Green “cage” nanocarriers

Will be presented a few examples of “cage” nanopar-
ticles composed of cyclodextrins (CDs) (Gref et al., 2006)
or made of highly porous Metal-Organic Frameworks
(MOFs) (Horcajada et al., 2010). “Cage’nanoparticles
were produced by solvent-free green procedures such as
microwave assisted hydrothermal synthesis. The nanopar-
ticles were fully characterized to determine their chemi-
cal composition, morphology, size distribution and specif-
ic surface.

Drug substances were encapsulated in the “cages”
of these nanoparticles, thus ensuring optimal interactions
with the matrices, leading to high loadings and controlled
release properties.

Antibiotics, anticancer and antiviral drugs were load-
ed simply by soaking the nanoparticles in aqueous solu-
tions of the drugs, reaching in most cases efficiencies close
to 100%. Remarkably, drugs with different physico-chem-
ical properties could be co-encapsulated in different inter-
connected cages inside the porous nanoparticles. Further-
more, to achieve stable, versatile coatings on highly porous
MOF nanoparticles without altering their ability to entrap
molecules of interest, the outer surface of the nanoparticles
was functionalized with CDs in a biofriendly, non-cova-

lent manner (Agostoni et al. 2015). Versatile coatings were
obtained in aqueous media, within a few minutes. Ligands
could be coupled to the shell, to ensure specific interaction
with cancer cells.The coatings were remarkably stable in
cell culture media, despite their non-covalent nature.

Conclusion

Drug loaded, surface modified “cage” nanoparticles
were prepared using only biofriendly solvent free proce-
dures. Each step of the fabrication procedure (systhesis,
drug encapsulation, coating) was performed in aqueous
medium, at room temperature, without the need of cou-
pling reagents nor protective surfactants.
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We live in an era of ensuing prevalence rates of non-
communicable disease, which pose an increasing risk to
the financial sustainability of health systems worldwide.
It has been suggested that a paradigm shift is required if
we are to properly deal with these challenges, transforming
our healthcare system to one which can bridge the silos of
care provision in a patient-centered approach, move from
reactive therapeutic to proactive preventive care, and aban-
don our paternalistic narrative to a participatory and engag-
ing patient-physician relationship.

It has been realized in recent years that a key driving
force and a pre-requisite for these changes is the availabil-
ity and intelligent integrated use of data and information
technology. Israel has benchmarked high in global NCD
mortality and complications measures. Over the last two
decades. These clinical improvements were supported by
wide early adoption of Electronic Health Records through-
out the country, all tiers of community care.

Clalit is Israel’s largest healthcare organization which
serves as insurer/payer and integrated care provider for
over half of the Israeli population — over 4.3 million peo-
ple. Clalit has been leading innovative interventions using
clinical data to drive people-centered targeted and effective
care models, for NCD prevention and control. In its strate-
gic plans, Clalit aims to perform a paradigm shift to prop-
erly deal with these challenges, transforming the health-
care system to one which can bridge the silos of care pro-
vision in a patient-centered approach, move from reactive
therapeutic to proactive preventive care, and abandon our
paternalistic narrative to a participatory and engaging pa-
tient-physician relationship (Balicer et al., 2015; Leventer-
Roberts et al., 2015; Feldman et al., 2014; Shadmi et al.,
2015).

We at Clalit believe that a key driving force and a pre-
requisite for these changes is the availability and intelligent
integrated use of EHR-based clinical data, and have been
practicing innovative utilization of this data for quite a few

years with successful measurable outcomes. Many of the
unique innovative interventions introduced by Clalit are
data-driven, made possible by real-time data provided to
physicians and nurses, in an actionable, decision-support-
ing format. Clalit has 100% (single software) Electronic
Health Records coverage of ambulatory and hospital care,
with an aggregated data warehouse that received feeds
from both, on our 4.3 million members, for well over 1.5
decades. This data included detailed and full demographic
(i.e. place of birth of person and parents), diagnoses (both
EMRs and Claims), measures (i.e. as BMI, blood pres-
sure), full laboratory test data, imaging data, patient report-
ed such as smoking status and willingness to quit smoking,
cost (pricelist and real-life monthly cost per patient), both
prescription and dispensing medication data, and admin-
istrative health services consumption data. These data are
augmented in Clalit by the largest ongoing patient experi-
ences survey performed in Israel, ongoing all year long to a
very large patient sample, and an increasing amount of data
becoming available through Clalit’s patient portal and Per-
sonal Health Record (PHR). Quality of care, patient expe-
riences and financial benchmarks are all part of an online
balanced scorecard system available to all managers at all
levels of the organization.

To turn this abundance of data into actionable insights,
Clalit launched in 2010 its Research Institute, which now
holds over 30 professionals of multidisciplinary qualifica-
tions — top notch clinicians, epidemiologists, biostatisti-
cians, IT experts, algorithm specialists and public health
experts. The institute associates gained invaluable expe-
rience in mining and interpreting the organizational data-
base, and creating tools introduced into policy and medi-
cal practice. These tools allowed for implementing innova-
tive clinical interventions to tackle key health issues such
as reducing healthcare disparities, preventing avoidable re-
admissions, tackling inadequate treatment adherence, as-
sessing the impact of multi-morbidity, improving control
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of key chronic diseases, performing comparative effective-
ness real-life studies and using predictive modeling and ad-
vanced analytics to allow targeted care in high risk groups.
The institute is augmented by its affiliates - leading clini-
cians from Clalit’s 8 districts and 14 public hospitals that
initiate and perform advanced studies with the support of
the institute.

The Clalit Research Institute has focused in creating
data-driven tools for enabling, supporting and assessing
innovative clinical interventions to tackle key health and
healthcare issues. These include including measuring and
tackling inadequate treatment adherence, assessing and
tackling the impact of NCDs and multi-morbidity, using
predictive modeling and advanced analytics in the point
of practice to allow targeted care in high risk groups, and
comparative effectiveness real-life studies.

In the presentation at this conference we will review
the driving forces and the need for such disruptive inno-
vations, and detail specific examples that allowed for re-
ducing healthcare disparities, preventing avoidable read-
missions, and improving control of key chronic diseases.
Key conclusion can be drawn from of these case studies
to be presented - that integrated data systems allow a wide
potential for implementing innovations in care integration.
Integrated data allows for innovative patient selection ap-
proach, in-depth program planning, real-time implementa-

tion support IT tools and real-time monitoring of interven-
tion outcomes thus allowing multi-level effective interven-
tion management.
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Clinical pharmacy — development and standards

Over the past 5 decades the role of a pharmacist has
significantly changed, from traditionally dispensing med-
ications, to performing clinical services or pharmaceuti-
cal care (ACCP - American College of Clinical Pharma-
cy, 2008). Although there is no international consensus on
the definition of clinical pharmacy/pharmaceutical care, it
is agreed that a clinical pharmacist, as a member of an in-
terdisciplinary health care team in direct patient care en-
vironments, contributes through comprehensive medica-
tion management to optimal drug therapy (ACCP, 2008;
Frankin and Van Mil, 2005; Van Mil and Fernandez-Lli-
mos, 2013). The American College of Clinical Pharmacy
has recently published specific requirements for clinical
pharmacists practicing in the USA and around the world
(ACCP, 2014).

Clinical pharmacy — specialty services,
certification, job satisfaction

Clinical Pharmacy services are performed in various
health care settings (e.g. community, ambulatory, hospital)
and may differ for patient populations (e.g. pediatric, geri-
atric). Accordingly, clinical pharmacists may specialize to
acquire the unique skills and expertise needed for specif-
ic patient groups. Specialization can be in different forms,
e.g. on the job training, gradually transitioning into the spe-
cialty field, or via specific postgraduate training (Schom-
mer et al., 2008). Clinical Pharmacy specialists practice
in many different areas (e.g. cardiology, psychopharmacy,
oncology) (CPP - Certification Programs for Pharmacists,
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2012; Schommer et al., 2008). Advanced practice pharma-
cists provide clinical services in primary care clinics ad-
dressing common diseases (e.g. hypertension, hyperlipid-
emia, COPD) and may have prescribing privileges under
collaborative practice arrangements with physicians (Mu-
rawski et al., 2011).

To demonstrate specialized clinical knowledge beyond
licensing standards increasingly more clinical pharmacists
seek national, state or organization certification or creden-
tialing, in specific disease state management (e.g. antico-
agulation, diabetes, poison information specialist) (CPP,
2012; Schommer et al., 2008).

Survey results indicate that most clinical pharmacy
specialists are extremely satisfied with their job and con-
sider direct patient care, interaction with others, autono-
my, practicing in a unique environment and applying their
knowledge as very attractive aspects of their job. Howev-
er, long hours (average work time/week 50.6 h) and heavy
workload are challenges, yet also welcomed as stimuli for
professional growth and innovative services (Schommer et
al., 2008).

Clinical pharmacy practice - newer trends

Recent trends are clinical pharmacist involvement in
ID subspecialties (i.e. HIV care, Hepatitis C disease, An-
tibiotic Stewardship programs) and in Transition of Care,
and respective practice guidelines have been published
(ASHP, 2010; Hume et al., 2012; Schafer et al., 2016;
SIDP, 2010).

Pharmacist in HIV and hepatitis C management

Management of HIV disease/AIDS and Hepatitis C
provide excellent clinical pharmacy opportunities as both
diseases are affecting millions of people, are predominant-
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ly chronic illnesses with major morbidity, known challeng-
es (e.g. poor medication adherence, numerous drug relat-
ed concerns) and new considerations (i.e. HIV in the aging
population or pre-exposure prophylaxis, recent treatment
options for hepatitis C, coinfections, high costs) (Schafer et
al., 2016; Spooner, 2011). Pharmacist involvement in HIV/
Hep C testing, treatment selection and monitoring, man-
agement and prevention of drug-related problems, compli-
cations or opportunistic infections, and education will pro-
vide effective disease state management and optimal pa-
tient support.

Antimicrobial stewardship

Antimicrobial Stewardship (AS) is another opportuni-
ty for clinical pharmacists (ASHP, 2010; Dellit et al., 2007,
MacKenzie et al., 2007). Data show that unnecessary and
inappropriate prescription of antibiotics exposes patients to
serious adverse drug effects and superinfections (i.e. Clos-
tridium difficile); antibiotic misuse is a critical factor in
rising antibiotic resistance and poses a public health threat
(CDC, 2013). Regarding improvement of antibiotic use
and patient safety as a national priority (CDC, 2013a), and
based on evidence that designated programs can optimize
treatment of infections and reduce adverse effects (Dav-
ey et al., 2013; Ohl and Luther, 2011) the CDC in 2014
recommended that all hospitals implement AS programs
(CDC, 2014). Designated ID pharmacist leaders collabo-
rate with ID specialists in infection prevention and con-
trol by tracking/optimizing antibiotic prescribing and use,
reporting outcomes, implementing policies (i.e. “antibiot-
ic time out”, IV to PO changes, dose adjustments) and ed-
ucating clinicians.

Transition of care

Major medication errors can occur when patients
are transferring between different care locations or lev-
els (e.g. admission to, transfer or discharge from hospi-
tal) resulting in significant adverse drug events, increased
length of stay, high readmission rates and costs (Hume et
al., 2012). Official organizations (e.g. US Joint Commis-
sion, ASHP/APhA) (ASHP-APhA, 2013; Joint Commis-
sion, 2012) have established national patient safety goals
requiring accurate patient information in hospitals to pre-
vent readmission rates, and potential payment penalties by
insurers (Kristeller, 2014). Transition of Care (TOC) phar-
macists plays an instrumental role in facilitating the pro-
cess of continuing/coordinating therapeutic care (ACCP,
2008; ASHP-APhA, 2013; Hume et al., 2012). Obtaining
patient medication histories, performing medication recon-
ciliation, inpatient education, patient discharge counseling
and post-discharge follow-up are key activities of the TOC
pharmacist.

Clinical pharmacy practice - future trends

It is envisioned that most future clinical pharmacists
(and all clinical faculty) will have post-graduate training,
will be board-certified specialists, and will be formally rec-
ognized and reimbursed as health care providers who en-
sure optimal drug therapy outcomes (Gubbins et al., 2014;
Saseen et al. 2000).

Pharmacy faculty and pharmacists will work in in-
terdisciplinary patient-centered medical homes (PCMH),
where an entire team delivers comprehensive and coordi-
nated health care (Smith et al., 2010; Zellmer, 2012) Phar-
macists will provide medication therapy management uti-
lizing health information technology and will engage in:
handling, administering and monitoring of complex spe-
cialty drugs and of medications delivered in innovative
dosage forms (e.g. nanoscale devices); digitally moni-
toring drug levels; and personalized medicine (Guglie-
mo, 2015). Pharmacy education will need to prepare fu-
ture clinical practitioners for these innovative and exciting
professional practice opportunities (e.g. through interdisci-
plinary education).
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Background

Obesity is a major metabolic disorder leading to vari-
ous health risks and reduced life expectancy. Food intake,
energy expenditure and body adiposity are homeostatical-
ly regulated, and malfunctions of this balance can cause
increased fat storage and obesity (Farooqi and O’Rahilly,
2005;Murphy and Bloom, 2006). Mammals have two
types of adipose tissue (fat): brown and white, with oppos-
ing functions. Mammalian white fat is an important reg-
ulator of the whole body homeostasis that stores energy
in form of triglycerides. The brown adipose tissue catab-
olises lipids to produce heat, function mediated by the tis-
sue-specific uncoupling protein 1 (Ucpl) abundantly pres-
ent in the brown fat mitochondria. The brown adipose tis-
sue differentiation can be induced by prolonged cold ex-
posure and beta-adrenergic stimulation which leads to ele-
vated intracellular cyclic AMP (Cannon and Nedergaard,
2004; Young et al., 1984). The classical brown fat is pres-
ent at distinct anatomical sites, including the interscapular,
perirenal and axillary depots. Brown fat cells also emerge
in subcutaneous white fat (known as “beige” cells) in re-
sponse to cold or exercise (Cousin et al., 1992; Guerra et
al., 2001), a process referred to as fat “browning”. Promo-
tion of increased brown fat development increases ener-
gy expenditure and white fat loss, and leads to improved
insulin sensitivity and glucose metabolism, without caus-
ing dysfunction in other tissues and is associated with a
lean and healthy phenotype (Lowell et al., 1993), suggest-
ing the manipulation of the fat stores as an important ther-
apeutic objective.

* mirko.trajkovski@unige.ch

Gut microbiota regulates metabolic homeostasis

Thegastrointestinal tract is the body’s largest endo-
crine organ that releases a number of regulatory peptide
hormones that influence many physiological processes
(Badman and Flier, 2005). The intestinal microbiota co-
develops with the host, and its composition is influenced
by several physiological changes (Koren et al., 2012; Rid-
aura et al., 2013). The colonization starts immediately af-
ter birth and is initially defined by the type of delivery and
early feeding. A wide range of pathologies have been as-
sociated with alterations of the gut microbial composition
(e.g.: asthma, arthritis, autism or obesity) (Sommer and
Bickhed, 2013). The intestinal microbiota can also influ-
ence the whole-body metabolism by affecting energy bal-
ance (Béckhed et al., 2004; Koren et al., 20012; Ridaura et
al., 2013; Turnbaugh et al., 2006). Transplantation of mi-
crobiota from obese human, or animal donors to germ free
mice is sufficient to promote increased adiposity and insu-
lin resistance of the new host, suggesting that microbiota
alone is sufficient to induce these metabolic changes. The
mechanisms and the nature of the phenotypic and morpho-
logical alterations that regulate the energy homeostasis of
the new host following microbiota transplantation remain
poorly understood.

Our recent findings show that cold exposure leads to
marked shift of the microbiota composition, referred to as
cold microbiota (Chevalier et al., 2015). Transplantation
of the cold microbiota to germ-free mice is sufficient to
increase insulin sensitivity of the host, and enable toler-
ance to cold partly by promoting the white fat browning,
leading to increased energy expenditure and fat loss. Dur-
ing prolonged cold however, the body weight loss is at-
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tenuated, caused by adaptive mechanisms maximizing ca-
loric uptake and increasing intestinal, villi and microvil-
li lengths. This increased absorptive surface is transferable
with the cold microbiota leading to altered intestinal gene
expression promoting tissue remodelling and suppression
of apoptosis - effect diminished by co-transplanting the
most cold-downregulatedbacterial strain Akkermansiamu-
ciniphila during the cold microbiota transfer. Our results
demonstrate the microbiota as a key factor orchestrating
the overall energy homeostasis during increased demand
((Chevalier et al., 2015). We recently also showed that the
development of functional beige fat is promoted by micro-
biota depletion either by means of antibiotic treatment or
in germ-free mice within the white adipose tissues (Suarez-
Zamorano et al., 2015). This leads to improved glucose tol-
erance, insulin sensitivity and decreased white fat and ad-
ipocyte size in lean mice and obese mice. Such metabolic
improvements are mediated by eosinophil infiltration and
enhanced type 2 cytokine signaling and M2 macrophage
polarization in the white fat depots of microbiota-deplet-
ed animals. The metabolic phenotype and the browning of
the subcutaneous white fat are impaired by suppression of
the type 2 signaling and are reversed by recolonization of
the antibiotic-treated, or the germ-free mice with microbes
(Suérez-Zamorano et al., 2015). These results provide in-
sights into the microbiota-fat signaling axis and the beige
fat development in health and metabolic disease. The re-
duced adiposity, and improved glucose tolerance and insu-
lin sensitivity of the microbiota depleted obese animalssug-
gestthat browning of the white fat depots by modulation of
the microbiota composition could be a new approach for
combatingobesity and the associated metabolic disorders.

Conclusion

Microbiota transplantation was reported almost 50
years ago, and has re-gained interest as a treatment option
for several pathologies. In the context of the increased obe-
sity prevalence and energy unbalance, our studies show-
ing microbiota changes that promote fat browning, weight
loss and increased energy dissipation, imply microbiota as
a key player mediating the tight control of the energy ho-
meostasis with large therapeutic potential.
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Introduction

Currently, the world of computing is overwhelmed with
huge numbers depicting the extraordinary performance
of the current computers. This is especially true for the
biggest supercomputers in the world, showing off their
exa-FLOPS, aggregating peta-bytes of data, measuring
and comparing each other on several top charts (Filiposka
et al., 2016). But is this their real power? If we compare
the best of the best from only 23 years ago (at the time the
first top500 (Top500) list was published), with the todays
list leader, there is more than 400000 times increase in
the peak performance capabilities. One can have all the
exas and petas in the world, but the true power of todays
supercomputers is in their applicability to solve real life
problems. VI-SEEM (VI-SEEM) is one of the examples
of trying to put the supercomputers to work on practical
problems. It tries to facilitate regional interdisciplinary
collaboration, focusing on the scientific communities of
Life Sciences, Climatology and Digital Cultural Heritage.
Through unification of the existing e-infrastructure into an
integrated platform, it strives to better utilize synergies,
for an improved service provision within a unified
Virtual Research Environment to be provided to scientific
communities of high impact in the combined South East
Europe and Eastern Mediterranean region.

The project

Building on the success of the previous regional
projects and initiatives that helped bridge the digital divide
by ensuring access to regional e-Infrastructures, VI-SEEM
includes partners from 16 countries in the SEE and EM
region, both from the resource providers’ and potential
users” communities. Bridging the two worlds would
bring new value and improve research productivity and

competitiveness on the pan-European level.

The general project objective is to provide integrated
e-Infrastructure platform for regional cross-border
Scientific Communities in Climatology, Life Sciences, and
Cultural Heritage for the SEEM region that will be user-
friendly and accessible to the fore mentioned communities.
This goal will be achieved by linking compute, data,
and visualization resources, as well as services, models,
software and tools. This Virtual Research Environment
- VRE will provide the scientists and researchers with
the support in full lifecycle of collaborative research:
accessing and sharing relevant research data, using it with
provided codes and tools to carry out new experiments and
simulations on large-scale e-Infrastructures, and producing
new knowledge and data - which can be stored and shared in
the same VRE. Through training, user support, application
development and porting, the researchers will be able to
truly utilize the power of the regional e-infrastructure, to
try to solve realistic problems, including computer aided
drug delivery, modelling of biomolecules, introduction
of novel methodologies into drug development, regional
genotype databases development are only a few of the
possible applications. Our expectations are that this and
similar projects will actually bridge the gap between the
computing power and its real applications, for a healthier
world and better living.

VI-SEEM for life sciences

Advances in computational infrastructure during the
last decade have facilitated the development of biological
data analysis for big data and computational biology
as key research methodologies in both academia and
industry. The use of computers in biology has enabled
our better understanding of mechanistic aspects in
health and disease and has accelerated the development
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of novel therapeutics. In this project, the Life Sciences
research community is chosen because of its central role
in achieving a higher quality of life in the SEEM region.
The aim of the VRE is to create and provide the necessary
services over a capable infrastructure to facilitate research
for understanding of disease mechanisms and appropriate
mitigation methodologies in the SEE and EM populations.
Project participants and related institutes will assist in data
collection and analysis, run and optimizing computational
codes and using the research results to understand the
molecular basis of diseases associated with SEE and EM
areas with projections to develop personalized therapies.

The Life Sciences research community in the SEEM
region could benefit greatly from the e-infrastructures at
hand. Large amounts of data need to be stored and be made
available to researchers for processing in the compute
centres of the region. Therefore, apart from storage
resources, fast and reliable networking infrastructure is
important for moving large datasets from data archives to
the computing centres and also moving simulation results
to the researchers’ facilities for further post processing and
acquisition of results. In terms of compute infrastructure,
the models and services to be used by the research groups
require capacity and capability computing as well as the
provision of computing resources for the installation of
user facing services. For example, codes such as NAMD
and NWCHEM scale up to hundreds or thousands of
cores and can benefit from scalable HPC clusters or
supercomputers such as the IBMs BlueGene. Molecular
dynamics applications are also known to perform well on
GPU systems, while also are being ported to new Intel’s
Phi accelerator platform. On the other hand, parametric
codes for human genome sequence analysis can benefit
greatly from the Grid or Cloud laaS computing model.
Finally, user-facing services can be also installed in the
laaS infrastructure that will be available in the project.
It is evident that the Life Sciences Scientific Community
requires a variety of infrastructure resources all of which
are going to be available in the VI-SEEM VRE.

Life science use cases

Some most important and most representative
examples of using the regional e-Infrastructure for the
needs of the Life Science VRE include:

e  Modelling and Molecular Dynamics (MD) study of
proteins, membrane proteins and biological model
membranes. These three biomolecular entities are
responsible for signal transduction and are important
drug targets. Therefore, in order to design more
efficient drugs and drug delivery systems, a better
understanding of the physicochemical interactions that
govern biomembrane and protein interfaces is needed.

e Computational simulation of DNA and RNA to enable
studying the influence of thermodynamic properties
of the DNA/DNA and RNA/DNA duplexes on the

transcription and processing of RNA. Computational

modelling of the structure, thermodynamics and

kinetics of RNA, involved in cancer cell growth

e  Computer-aided drug design. By using computational
methods and the 3D structural information of the
protein target, we are now able to investigate the
detailed underlying molecular and atomic interactions
involved in ligand: protein interactions and thus
interpret experimental results in detail.

e Image processing for biological applications includes
experiments by spinning disk confocal microscopy of
living cell, which generate images of dozens of GBs per
experiment. The generated images require extensive
image processing, such as registration, deconvolution,
volume rendering, surface rendering, object detection,
measurement of shape, size, and intensity of cell
objects and automatic object movement tracking of
the living cell in 3 dimensions and time.

e Analysis of Next Generation DNA sequencing data
to identify disease mechanism pathways and provide
patients with timely diagnosis, assessment of risk for
developing the disease, targeted and efficient therapy,
and give support for possible future reproduction
planning.

e Synchrotron data analysis: SESAME is a 3rd
generation synchrotron light source that produces
very intense pulses of light/X-rays, with wave lengths
and intensities that allow detailed studies of objects
ranging in size from human cells, through viruses
down to atoms, with a precision that is not possible
by other means.

The list above is does not limit the possible usage of
the resources, only provides some current and ongoing
efforts in using the computational, networking and storage
infrastructure to aid the Life Science research communities.

The research into computer aided drug design will
be given a strong focus during the project, both from the
LS researchers, but also from the infrastructure support
point of view. Through advances in the drug delivery
modelling, novel and hybrid methodologies (Markova et
al., 2015) such as molecular dynamics, statistical physics,
Monte Carlo etc. will be compared to the traditional
methodologies, enabling better understanding of the
processes at a very small scale. Through computer aided
molecular design (Ng et al., 2015), the simulation results
are expected to significantly reduce the clinical trials in
anticancer drug research (Kim et al., 2013).

Conclusion

Enabling access to e-Infrastructure through intuitive
and user friendly interfaces could bring great benefit to
the research communities in the SEE and EM regions.
Through virtual collaborative environment, these
communities can achieve research excellence on the pan-
European and global level. From the point of view of the
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e-Infrastructures, strong justification of the investments
can be accomplished, demonstrated through real life
results. Bridging possibilities of the high end computing
infrastructures and the life science scientific communities
will produce deeper knowledge of the human biology,
better disease understanding, shorter development time of
new and targeted drugs with less clinical trials. As in many
other cases, the addition of these two will bring much more
to the humanity than their simple sum.
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Introduction

Non-adherence to prescribed medication is a perva-
sive phenomenon, pronounced more in chronic conditions.
Non-adherence to prescribed medication is very common,
with approximately half of the patients failing to adhere
to the medication regimen. It a complex and multi-faceted
phenomenon that involves factors associated with the med-
ication, patient, provider and health system, and thus can-
not be addressed with single effort interventions (Oster-
berg et al., 2015).

Poor adherence to medication regimens has been as-
sociated with poor medical outcomes over a range of diag-
noses, associated with avoidable admissions costs of $100
Billion a year, in the US alone. Moreover, patient non-ad-
herence is a growing legal concern (Cutler, 2010). In one
review, five percent of malpractice cases cite patient non-
compliance as a contributing factor, with over a third of
these resulting in payment to the plaintiff.

The opportunity in integrated EMR-driven
databases

Integrated large clinical datasets offer a unique oppor-
tunity to assess the magnitude and impact of the non-adher-
ence phenomenon. In the case studies we will discuss, we
used data from Clalit - Israel’s largest healthcare organiza-
tion which serves as insurer/payer and integrated care pro-
vider for over half of the Israeli population — over 4.3 mil-
lion people. Clalit holds abundance of real-time data pro-
vided to physicians and nurses, in an actionable, decision-
supporting format. Clalit has 100% (single software) Elec-
tronic Health Records coverage of ambulatory and hospi-
tal care, with an aggregated data warehouse that received
feeds from both, on all its members, for well over 1.5 de-
cades. This data included detailed and full demographic,
diagnoses (both EMRs and Claims), measures, full labora-

tory test data, imaging data, patient reported such as smok-
ing status and willingness to quit smoking, cost, both pre-
scription and dispensing medication data, and administra-
tive health services consumption data.

The case of statins adherence

Statins, as one of the most widely-prescribed medica-
tions with proven preventive efficacy, have a single indica-
tion and are given long term, and thus are a simple candi-
date drug to assess adherence patterns. In one study we de-
termined the proportion of patients prescribed statins who
never fill a prescription, identified who they are, and com-
pared their LDL control to adherent and non-adherent pa-
tients. The methods included a retrospective examination
among patients prescribed a statin in 2008 and followed
through 2010 in Clalit. Statin adherence in patients over
age 21 was tracked for 2 years utilizing a new, validated
adherence measure based on both written and dispensed
prescriptions. Adherence below 20% was considered non-
adherence. In this study, we found a total of 67,517 patients
received 1,386,270 written prescriptions over the 3-year
period. While a traditional adherence measure identified
8000 patients as non-adherent, a prescription+dispensing
adherence measure identified 19,000 patients as low ad-
herence patients. Thus, 1 in 6 patients prescribed statins
would be overlooked using existing adherence methodolo-
gies. Changes in LDL levels of non-adherent patients were
11.9-14.1 mg/dl, compared to 48.3 mg/dl, p<0.001 in ad-
herent patients. We thus concluded that non-adherence to
statins was a very prevalent problem — more than we have
previously assessed, as a large proportion of low-adher-
ence patients may have been overlooked unless full data
(prescriptions and dispensing) was available for adherence
assessment (Singer et al., 2015).
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The case of hypoglycemic drugs adherence

In another study we assessed the attributable impact of
adherence to oral glucose medications as a risk factor for
poor glycemic control using Clalit’s electronic health re-
cords data.Adherence to diabetes medications over a two-
year period was calculated by prescription-based Med-
ication Possession Ratios for adults with diabetes diag-
nosed before January 1, 2010. Glycemic control was de-
termined by the HbAlc test closest to the last drug pre-
scription during 2010-2012. Poor control was defined as
HbA1c>75 mmol/mol (9.0%). Medication adherence was
categorized as “good” (>80%), “moderate” (50-80%), or
“poor” (<50%).

Among 228,846 diabetes patients treated by oral anti-
glycemic medication, 46.4% had good, 28.8% had moder-
ate, and 24.8% had poor adherence. Good adherence rates
increased with increasing disease duration, while glycemic
control became worse. We used logistic regression models
to assess the role medication adherence plays in the asso-
ciation between disease duration, age, and poor glycemic
control. There was a strong inverse association between ad-
herence level and poor control (OR=2.50; C1=2.43-2.58),
and adherence was a significant mediator between age and
poor control.While poor adherence does not mediate the
poorer glycemic control seen in patients with longer-stand-
ing disease, it was a significant mediator of poor glycemic
control among younger diabetes patients. A greater frac-
tion of poorly controlled younger patients (up to one third
of them), compared to older patients, could be prevented if
at least 80% adherence to their medications was achieved.
Therefore, these results suggest that interventions to im-
prove adherence should focus on this younger sub-group
(Feldman, 2014).

The case of anti-depressants

In another study we aimed to uncover the impact of
adherence to anti-depressant medications (AD) treatment
on all-cause mortality. We performed a four-year histori-
cal prospective cohort of a total of 251,746 patients aged
above 40 years old who were prescribed AD at least once
during 2008-2011. Patients were stratified into: non-adher-
ence (<20%), poor (20%-50%), moderate (50% - 80%),
and good (>80%) adherence levels. Adherence was mea-
sured as a continuous variable representing possession ra-
tio (duration of claimed AD divided by duration of pre-
scribed AD). The association between adherence and Haz-
ard Ratio (HR) for mortality follow a quadratic model in

which the lowest HR (0.66 [95% Confidence interval (CI):
0.64 to 0.69]) is at a level of 60% adherence in respect to
non-adherence, and leveled off as compared to higher ad-
herence. This shows again that adherence to AD is signifi-
cantly associated with a corresponding decrease in the risk
of mortality, controlling for relevant covariates. Thus phy-
sicians from all disciplines should actively improve their
patients’ adherence to AD since their persistent use is asso-
ciated with increased survival (Krivoy et al., 2016).

Summary

Our data from these multiple case study suggests
that non-adherence is a frequent, impactful phenomenon,
which exists across clinical domains and drives control
challenges in chronic illness care. In the presentation at
this conference we will also review the profound changes
brought in the potential of information technology and dig-
ital health to allow innovative interventions that may ad-
dress low rates of medication adherence and the multiple
inadequacies in current healthcare systems that drive it. We
will discuss medication adherence tracking, using patient
health records to engage patients, cost-related aspects of
non-adherence and discuss what approaches have shown
success and/or promise in addressing this high-impact uni-
versal health challenge.
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Introduction

In this study, we examined the impact of Pharma Eco-
nomic Act (PEA), which was introduced in Hungary in
2007. The motivation to analyze this particular legislative
measure within a single mid-size country is in its compre-
hensiveness and in its unique approach toward marketing
authorization holders (MAHs). Moreover, recent econom-
ic crisis is making such a »laboratory of cost-containment
tools« attractive for authorities and payers not only among
the Central and Eastern European (CEE) countries, but
also among Western (e.g., EU-15) jurisdictions. Final rea-
son for the analysis is availability of detailed data on Hun-
garian prescription drug market, which are provided to the
public by the authorities.

While the National Health Insurance Fund (NHIF-
OEP) data provide strong evidence that the PEA resulted in
cost-containment of the public expenditure for prescription
drugs in Hungary, cost-contaninment itself, however, may
not lead to efficiencies either in the prescription drug mar-
ket, let alone in the overall healthcare market. As it is well
known, cost-containment may stifle innovation, thereby re-
ducing the dynamic efficiency; on the other hand, price re-
ductions of off-patent drugs and their generic versions may
be insufficent, allowing their prices to remain way above
the marginal cost of production and thus promoting static
inefficiencies.

Static efficiency

To assess static efficiency, we examined risperidone
group (ATCS group NO5SAXO0S8). Risperidone group is a
suitable proxy for genericized therapeutic group at the time

* Rok.Hren@carso.si

of introduction of the PEA.

Risperidone faced expiry of its intellectual property
right (IPR) at the end of 2005, however, in this particular
case, the branded firm was unable to follow the price de-
crease due to the fact that the IPR was still in power in EU-
15 jurisdictions and Hungarian price could thereby have a
potential detrimental spill-over effect via international ref-
erence pricing. To prevent complete loss of revenue, the
branded firm launched in 2006 its own authorized generic
drug in cooperation with the local partner; in 2008, the lo-
cal partner launched its own generic, completely abandon-
ing marketing of the authorized generic.

After the introduction of PEA, public expenditure
per mg of risperidone decreased in 2008 from 162.7 HUF
(€0.54) to 101 HUF (€0.33) for a branded drug and from
155.2 HUF (€0.51) to 92.5 HUF (€0.3) for authorized ge-
neric drug. In 2008, public expenditure per mg of risper-
idone fell further to 37.1 HUF (€0.12) for authorized ge-
neric drug. The co-payment per mg increased sharply in
2007 due to the PEA; having in mind that patients suffer-
ing from schizophrenia typically poorly adhere to the treat-
ment, such an increase could present potential adherence
risk. However, since the average daily dose of risperidone
is 4.7 mg, the monthly co-payment would be in total ap-
proximately 340 HUF (€1.1), unlikely a financial issue
even for such a socially disadvantaged patient group. As
we have observed earlier with atorvastatin, price of generic
risperidone initially dropped rapidly (by 76% from 2006 to
2008), but in 2009 and 2010 remained virtually unchanged.
If we take cost of goods sold (COGS) at 10% of the mo-
nopoly price as the rough estimate of marginal cost of pro-
duction, for a typical branded small molecule launched in
1990s then the potential for further price reduction does
exist. Public expenditure with included 12%-rebate was in
2010 for risperidone relatively modest — 871 million HUF
(€2.8 million) — yet could still be reduced by about 60%.
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Dynamic efficiency

To assess dynamic efficiency, we examined a line ex-
tension of oral risperidone, which was launched by the
branded firm at the end of 2004. This incrementally modi-
fied product, however, reached way beyond the usual »ev-
ergreening strategies« of branded firms as the product pre-
sented the first long-acting atypical antipsychotic (admin-
istered once every 2 weeks) and thus addressed the issue of
adherence of patients suffering from schizophrenia and as-
sociated higher hospitalization rates and costs. The brand-
ed firm entered in 2005 into price-volume agreement with
NHIF-OEP, which was renewed in 2008. In spite of the
controlled nature of growth, the long acting atypical an-
tipsychotic achieved in Hungary diffusion which was
globally surpassed only by Spain; in April 2011, its mar-
ket share in the total antipsychotic market (NOSA) was
23.7% (vs 26.7% in Spain, 17.1% in France, 13.4% in It-
aly, 10.9% in Germany and 6.8% in the United Kingdom)
(IMS, 2011). One of the former top ranking NHIF-OEP of-
ficials mentioned that in his opinion, »majority of patients
should be treated by long-acting atypical antipsychotic«
and thus corroborated the fact that Hungarian authorities
did not oppose the novel technologies in spite of the over-
all framework of cost-containment.As with oral risperi-
done, co-payment surged in 2007 and the absolute amount
has been with average monthly dose of 75 mg around 525
HUF (€1.7), which is as with oral risperidone likely not ex-
cessive. In fact, OEP's own publication found no impact of
co-payments on adherence of patients with schizophrenia;

another former NHIF-OEP official claimed that in 2006
»25% of schizophrenic patients were treated with two or
more atypical antipsychotics, which was clearly a waste
of resources«.

Conclusions

NHIF-OEP managed to sharply decrease expenditure
for risperidone by implementing the PEA in January 2007.
The cost-containment policies did not exclude innovation:
an example of a long acting atypical antipsychotic suggests
that Hungarian prescription market under the PEA has en-
abled diffusion of new technologies, on at least per-capi-
ta basis comparable to those of G-5 countries. An obvious
inefficiency is that the PEA was still financing excessive
rents for off-patent drugs, which remain a global challenge
for payers. The Hungarian off-patent market reinforces in
particular the general notion that regulating generic prices
may lead to price convergence and inefficiencies and that
generic competition is not sufficiently fierce in regulated
environment. Our study has some obvious limitations as
we have examined a limited number of products and one
might well find the product or a group of products which
would deviate from our conclusions.
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Introduction

Parallel trade of pharmaceuticals in European Union
(EU) started in the “70s as a process in which licensed phar-
maceutical distributor in any EU member state can, after
obtaining proper authorization, import any drug from an-
other member state, so long as the drug that is being import-
ed is identical to the drug that is locally sourced, that is, it
contains the same active ingredient and is produced by the
same manufacturer (Kanavos et al., 2005). Since the middle
‘90s the share of parallel trade grew up to 7-17%, especially
in countries like Denmark, Sweden, United Kingdom, Ger-
many and the Netherlands. This process is based on the ex-
istence of heterogeneous price regulation systems among
different countries in EU. Parallel trade of pharmaceuticals
is legal within the EU based on the principle of free move-
ment of goods laid down in Article 28 of the EC Treaty to
create a single market. However, it is subject to restrictions
to protect industrial and commercial property and human
life and health, according to Article 30 (Ginter et al., 2005).
Representatives of the parallel trader’s consumers and pa-
tients while converging prices between different geographic
markets and thereby harmonizing the markets for pharma-
ceutical products. Representatives of the pharmaceutical in-
dustry, on the other hand, claim that parallel trade (or “gray
market trade”) is nothing more than free riding, or piggy-
backing, on pharmaceutical companies’ profits and thereby
condemning innovation by reducing the ability and willing-
ness to invest in research and development (“R&D”), while
at the same time distorting the supply chain of drugs in low-
price countries, which makes availability of certain drugs
uncertain for patients (Nilsson, 2013).

* zost@ff.ukim.edu.mk

In the previous year’s parallel trade originally was
concentrated on the most important patented products, but
now the situation is a different and this process has extend-
ed to a wider range of pharmaceutical products. The main
problem generated within the parallel trade in CEE coun-
tries is a drug shortage. Namely these countries realize the
greatest export of drugs resulting in hampering the access
to drugs for the local patients.

Republic of Macedonia (RM) as a associate member
of the EU is not a part of parallel trade process. There is a
similar process named parallel import of drugs. The paral-
lel import of medicines is legally defined and basically it is
a modification of the procedure for parallel trade in med-
icines in the EU Member States. According to our law, PI
is import of such medical products that has medical au-
thorization in the R.M under import license issued by the
Drug agency from the referent countries, when the import-
er is not appointed by the MA holder (national decision).
The term “Parallel” implies that the MP is imported via
pathways that are different to the established one (desig-
nated by manufacturer or its original supplier), as competi-
tive channels that are active in the same time/parallely. The
countries that are chosen as the reference for the registra-
tion of drugs are also chosen as the reference countries for
parallel importation. Those countries are: EU Countries,
USA, Japan, Switzerland, Canada. Russia and Turkey are
added as two another counties to this list. This fact was rea-
son for development of two different and opposing views
on the feasibility of introducing of the parallel importation
of medicines in our country. On one side was the attitude
of some experts and the representatives of the pharmaceu-
tical companies, first of all the innovative pharmaceutical
companies, according to which this process will lead to the
possibility for the emergence of the counterfeit drugs that
will affect the quality of the medicines, the safety in their
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use and will be the reason for the closure of the representa-
tive offices of these companies and the withdrawal of reg-
istration files for these drugs from our country. On the oth-
er side was the attitude of the managing persons from the
Ministry of Health according to whom this process will
lead to increased competition, lower drug prices and the
proposed legislation and prevent the occurrence of drugs
of dubious quality pharmaceutical market.

The aim of this article is to present the effects of par-
allel trade/import in the pharmaceutical markets in CEE
countries.

Methods

Traditional legal search methods were used for iden-
tification of impact of parallel trade/import on CEE coun-
tries. A literature search was carried out in the PubMed da-
tabases, ISPOR databases, Google Scholar and on official
web sites of regulatory bodies from CEE countries. A fol-
lowing combination of key words has been used: paral-
lel trade and pharmaceuticals and Central East European
Countries or medicines.

Results and discussion

The share of parallel imports in EU increased contin-
ually due to a growing focus on specialty drugs (oncology,
hematology products, HIV- and CNS-therapeutics) and the
capping of price differences at 15 euros per package worth
100 euros or more. The annual turnover of more than 100
parallel traders in 2015 was 5.5 billion in Europe. The par-
allel trade as a process has some negative effects for the
CEE countries. The main is the problem of drug shortage
in the countries with smaller prices of medicinal products.
Medications imported on other markets come mainly from
these countries. They are exported from those particular
countries in large numbers, thus hampering the access to
drugs for the local patients, causes delays in bringing prod-
ucts to market. For example, the parallel import market of
medicinal products in Poland in 2005 was 0.01% of the
pharmaceutical market with 40 licenses for this procedure,
in 2009 was already 0.7% with 308 licenses, and only in
the first three quarters by 2010 it reached nearly 1.1% (Re-
ligioniand Czerw, 2012). In Czech Republic the parallel
export of medicines is around 185 Mil. € in 2015 (Skoupa,
2016). The oncology drugs are accounted for about 30% of
exports in values. In Slovakia, the problem is particularly
acute. The medicines price regulation makes Slovakia an

attractive destination to buy cheap medicines and export
them abroad. Drug sales in Slovakia amount to about €1
billion annually, with re-exports making up as much as 30
percent of the revenue. In Greece in 2012 parallel exports
accounted for around 500 million euros of the total value
of the pharmaceutical market. During the economic crisis
in 2014 the situation it became worst. Based on this situ-
ation the Greek government has announced a provisional
ban on the parallel exporting of 34 innovative medicines as
a emergency measure. Faced with this problem CEE coun-
tries from begging of 2013 have been started with intro-
ducing of new legal measures to monitor and restrict par-
allel exports. Slovakia’s parallel trade-restricting law has
served as the model for a similar regulation introduced in
Bulgaria, Romania and Estonia latter.

In R. Macedonia in the previous 2 years period almost
350 different drugs have obtained parallel import authori-
zation. The list includes drugs which are used in oncology,
neurology, hematology daily practice, drugs for treatment
of respiratory disease, interferons, insulins. List is getting
wider and wider. These are drugs that mostly belong to the
group of originator medicines and are intended for the hos-
pital usage. But, on the list you can also find generic drugs.
In this period parallel importation of medicines in Mace-
donia led to a reduction in drug prices and to the savings in
the health system, while the occurrence of counterfeit med-
icines and disorders in the quality of imported products are
not recorded for now. Based on the data from Ministry of
health, to date the total savings enabled through the parallel
importation of drugs in RM is 14 million euros.
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Introduction

In the previous eight years the Law on Medicines
and Medical Devices has been uniquely changed for 12
times, either by a new law enactment or by amendments
to the existing laws. The Agency of Medicines regulated
the prices of 2700 registered drugs placed on the market
in the R. of Macedonia on three levels: unique wholesale
price, unique retail price and defined wholesale and retail
mark-ups. In December 2011, after a series of attempts
to perform regulatory pricing pressure on importers and
manufacturers of drugs, the Agency has introduced a new
Methodology (Official Gazette of RM No. 156/11, 2011).
Core data on the price reductions of the registered drugs
were provided by the Macedonian Agency of Medicines.
Data are covering the period 2012-2015, during which
8 revisions were made. For the workflow control of the
computer model and in order to produce data analysis
we have used the programming language Python v3.5.
Microsoft Excel was used for additional statistical
analysis. This study is the first comprehensive analysis of
the result of the implementation of the new Methodology
in Macedonia.

Results

The introduction of the new Methodology and its
implementation by the Agency for the period 2012-2015
resulted in price decrease of 1386 drugs (including all
available registered dosage forms) out of total 2178. In
total 680 drugs were lowered by more than 10%. The major
price reduction happened in 2014, followed by reductions
in 2015, 2012 and 2013. Furthermore, the analysis of the
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average price changes of the drugs shows that after initial
13% decrease of the prices in 2012, significant percentage
of reductions was registered in 2013, followed by declining
dynamics in 2014 and 2015.

For objective research reasons we extended our
analysis and grouped the pharmaceutical and dosage forms
of the drugs. The results shows that since the introduction
of the new Methodology until October 2015, a total of
843 drugs with the same INN have reduced prices. Major
decrease by generics has been registered in 2014, in total
of 355 generic drugs, followed by 2015 with 307 drugs,
2012 with 125 drugs and 56 in 2013. Our next focus was on
averaging the percentages of price reduction of evaluated
drugs. The results show that the major decrease of 23%
was in 2013, followed by 18.4% decrease in 2014, 17.8%
in 2012 and 10.8% in 2015. For more precise calculations
we have used iterative calculation of the changes of the
same generics year over year (YoY). By this same analysis,
we have found that major price decrease were registered
on glimepiride 88%, fluconazole 87%, ramipril 82%,
bicalutamide 80%, torasemide 77% etc.

Detailed analysis of the dynamics of price reduction of
the drugs with the same INN shows that major reduction
of the prices took place in 2014, when the price of 355
drugs was lowered, with over 32 drugs lowered by 30%
or more. Second biggest price reduction took place in
2015 when 307 of the drugs have lowered price, but with
lower dynamics of reductions compared to previous years.
Moreover, the analysis clearly shows that in 2012, a total
of 125 drugs with the same INN have lower prices with
12 drugs lowered on average by 30% or more. Finally, the
lowest number of reduced prices of drugs was in 2013 (56
drugs in total), but with the highest average dynamic of
reductions of 23% for the period 2012-2015. The average
price change was the lowest in 2015 with reductions of
only 10.8%, in 2012 with 17.74% and in 2014 with 18.4%.
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Obviously the dynamics of the average price changes
of the drugs with the same INN is slowing down YoY,
considering the fact that in most of the cases the price
reductions are affecting the same generic groups.

Next segment we have focused on was the evaluation
of the drugs by the ATC code. Since the introduction of the
new Methodology, major price reduction was registered
in the Group L with total of 180 drugs and average price
decrease of 27%. Next was Group N with a total of 123
generic drugs and an average price decrease of 19%. Group
J with 119 drugs and average price reduction of 29% is
“the leader” in terms of the relative number of generic
drugs and the size of the price reductions. Finally, Group
C where the price of total of 69 drugs was lowered in
range between 77% and 10%. What is also noticeable is
that the average price reduction in this ATC code group is
27%. 2012 tendencies by ATC classification show that the
prices of a total of 119 drugs were reduced with average
size of 26%. Major price decrease in 2012 by number of
generic drugs was registered in Group N and by percentage
of reduction in the Groups A and L. In the following year
the price of a total of 63 generic drugs by ATC code was
reduced with highest average decrease of 28% with major
number of drugs in the Groups J, C, A and Group N. 2014
was the year of major changes concerning the number of
a total of 276 generic drugs with reduced price by 27.7%
as well as dynamics. Major developments are in Group L,
with a decrease ranging from 51% to 24%. Second major
changes were registered in Group M, reductions of 46% to
22%, Group J with a changes ranging between 58% and
10%, and Group N with a range of reductions between
64% and 11%. In 2015 the price of a total of 197 generic
drugs was reduced with major decrease in the Group J with
51%, Group N with 46%, S with 44%, Group H with 35%,
Group M with 32% and, Group N with 30% decrease.

Finally we have analysed the ratios between the price
reductions and the quantities sold by inserting on X axis
average percentages of price reduction calculated by the
use of'iterative approach and on Y axis sales for 2015 given
the year 2012 as basis with 100 points level. The result was
a downward slope at rate -0.83x which confirms that the
price reduction leads to declining sales of the generic drugs.
It is noticeable that out of total 118 generic drugs with
lowered prices for the period 2012-2015, in the year 2015

a total of 31 generic drugs have zero sales. Furthermore, 50
out of 118 in 2015 have higher sales than in 2012, but only
19 have increased sale of over 10%. Remaining 31 generic
drugs have increase of sale sizing below 10%. Major part
of the sales increase was registered for those generic drugs
whose price was reduced by approximately 40%, but with
the average size of sales stagnating in the range between
100 and 120 level. Finally we have analyzed the price-
quantities changes for the period 2012-2015 by dividing
the drugs with registered sale increase, and drugs with
lowered sales after the prices were reduced. Contrary to
the expectations, the group of drugs above level 100 has
declining tendency of sale, which reflects the drop in the
sales as consequence of continuous price reduction. In the
second group, stagnation of the sales quantities is evident
(y=0.1x). By excluding the zero sales drugs for the period
2012-2015, we came to the conclusion that the price
reductions of generic drugs have insignificantly increased
the sales of the drugs, whereby most of the drugs are bellow
or on the levels of 2012.

Conclusion

The introduction of the new Methodology in 2011 may
look like a win-win solution in which the prices of number
of drugs have been reduced, which is preferred policy
target of the governments, and the patients have access
to cheaper drugs. However, the price reductions of some
generics did happen only on some registered dosage forms
and for those the sale was dramatically reduced, or zero.
The pharmaceutical companies have shifted the sale to the
same generics but for different dosage forms, which at the
end of the day creates similar profit ratio but it changes
the composition of the portfolio offer for the drugs. The
decrease of the prices has pushed down the level of sales
of the drugs, which is a negative correlation and a clear
signal that the supply side is negatively reacting to the
price reduction.
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The term “biologicals” most often refers to complex
biopharmaceuticals with very specific chemical, physical
and biological characteristic due to the nature of their active
substance and manufacturing process, immunogenicity
and a generally higher variability in their structure. In
this heterogenic group of medicines there are different
therapeutic proteins like insulin, filgrastim, growth
hormone, erythropoietin, interferons and monoclonal
antibodies. Often viewed as miracle drugs they offer
hope, transforms patient’s lives and provide cures and
treatments for many severe diseases including diabetes,
blood conditions, neurological disorders, autoimmune
disorders and cancer. All that hope and promise that this
treatments are offering comes with very high price that
accounts for most of the biologicals. Data for global sales
from 2014 are showing that approximately 80 billons US
dollars are spend for this medicines. The predictions are
that by 2017 global biological pharmaceutical market will
amounts to about 220 billion dollars (Dolinar and Reilly,
2013). This trend of biological spending and growth is
putting big financial pressure on the health care budget.
The high price of this drugs and the financial crisis that
has required healthcare systems to make significant
cost reductions and in the same time patent expirations
on many of the biological blockbusters were the main
factors that drive the interest towards biosimilar medical
products (biosimilars). Biosimilars are relatively new
but growing segment, offering less costly alternative
and enhanced competition to existing biological market.
There is a strong interest by healthcare stakeholders in
measuring the biosimilar utilization and impact on the
market entry. Regulatory issues, manufacturing, safety,
pricing, and physician and patient acceptance have a big
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influence in the developing the biosimilar market. By
definition biosimilars are biological medicine similar toor
a version of another biological medicine that has already
been authorized, with similar active substance and which
can prove their similarity towards quality, safety and
efficacy (European Medicines Agency, 2014). Biosimilars
began to enter European Union (EU) markets in 2007 and
increase competition among producers of biologicals.
However, the generic approach of substitution is not
applied in the case of biosimilars due to their specificity
(Weise et al., 2014). In the last years biosimilars have e
significant clinical, regulatory and economic impacts in the
medical market. At this moment there are 20 biosimilars
with marketing authorization in EU, in seven classes as
following: 7 Filgrastims, 5 Epoetins, 2 Folitropin alpha,
2 monoclonal antibodies, 1 insulin, 1 somatropin and
1 etanercept. When it comes to the market uptake of
biosimilars, in the Consensus paper from EU Comission
from 2013 (Consensus Information Paper, 2013) it was
clearly stated that the most important conditions for market
uptake of biosimilar medicines are driven by factors in the
commercial market place. Differences across EU member
states in national healthcare systems, have big impact on
the biosimilars uptake. Factors influencing the market
uptake of biosimilars are local pricing and reimbursement
regulation, procurement policies and terms, physician
perception of biosimilar medicine and patient acceptance
of biosimilar medicines. There are differences in uptake by
country, reflecting variations in local healthcare systems.
Biosimilar penetration of the accessible market is only
relevant when there is significant price difference between
the originator and biosimilar, and where treatment options
are limited to the molecule for which biosimilars are
available. If the therapy area also has products that have
been launched more recently, are still patent protected
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and which bring differential clinical benefit to patients
or segments of patients who do not respond to other
therapies, then payers and health systems should more
usefully understand the role of biosimilars in the context of
the total class of therapeutic options. There are important
factors driving biosimilar market performance which play
out differently across therapy areas and countries. These
approaches in turn are often influenced by budgetary
or financing measures imposed on healthcare payers
and those with responsibility for managing the drug
expenditure budget (Ruiz et al., 2013). Patients can also
influence the shape of biologic markets and the uptake
of biosimilars through their advocacy voice, typically
through patient groups that represent the interests of those
suffering from certain diseases. Current differences in
the use of biosimilars and competition dynamics across
European markets are not just explained by epidemiology
and disease factors, but instead reflect local adoption of
treatment practices and guidelines influenced by funding
decisions and payer actions. These decisions are often
made with a narrow focus on medicine costs rather than a
broader view that considers the full cost of administering
the medicine to patients. Relevant measures and use of
real world evidence are needed to bring policy-makers
the level of transparency and visibility they need to assess
options, make decisions and monitor the results (Wang and
Chow, 2012). With respect to the use of biosimilars, these

measures may include the appropriate expansion of access
to patients who will benefit from biologics, the evolution
of medicine cost, as well as the evolution of overall patient
treatment cost and health outcomes.
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Introduction

Although pharmacists’ role to secure quality healthcare
and educate patients on disease prevention is by all means
very important and presents their role in primary health
care, the potential of pharmacists is not recognized by the
healthcare authorities in Serbia, as is the case with many
other countries (Chandra et al., 2003).

Related to dispensing medicines, pharmacists provide
much more than merely detailed information on medicines
(Chandra et al., 2003). Community pharmacist must be sure
that the patient has received and understood in a proper
manner all the information provided, in order to safely and
effectively use the medicines and improve the treatment out-
come.

In addition to dispensing medicines, patient counsel-
ing presents one of the most important services rendered by
community pharmacists (Puspitasari et al., 2009). The coun-
seling process includes time, empathy and understanding,
an individual approach and open communication with pa-
tient (Puspitasari et al., 2009).

By talking with the patients, pharmacists can identify
the majority, as well as, solve minor health problems, ed-
ucate patients on self-medication, proper use of medicines
and medical devices and where necessary direct the patient
to the doctor.

The objective of this study was to determine in which
degree patients/citizens trust in knowledge and expertise of
pharmacists subject to their health status, age and education.

Materials and methods

For the needs of this study were used responses to ques-
tions from a questionnaire conducted in 26 chosen Farma-
nea pharmacies in Belgrade, Republic of Serbia, during
the period from January 3rd to February 28th, 2014. The
questionnaire was anonymous and consisted of 17 closed
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type questions. The patients filled out the questionnaires in
the pharmacy either alone or in consultation with pharma-
cists. At the beginning of the questionnaire the patients were
asked to state their health status, age and education level.
The questions referred to reasons and frequency of pharma-
cy visits and counseling service satisfaction. For the needs
of this survey four questions from questionnaire were cho-
sen and the influence of health status, age and education lev-
el of respondents was analyzed.

The chosen questions were to give answers to: (1) Most
common reasons patients visit pharmacies, i.e. how many of
them state counseling for minor ailments as major reason for
visit to the pharmacy; (2) To what degree do the patients first
consult the pharmacist when facing a minor health problem
and (3) Do they subsequently consult the GP; (4) Which
health professional do the patients consult on queries relat-
ed to proper use of medicines or medical devices. The ques-
tionnaires were processed by statistic program SPSSV19.

Results and discussion

A total of 3656 fully completed questionnaires were
collected. This survey presents and discusses results ob-
tained by analyzing of responses to four questions from the
questionnaire depending on the health status, age and edu-
cation level of respondents.

To the question “Which is the most common reason
for your visits to the pharmacy” 21.4% of the patients an-
swered that they visited the pharmacy because of health
problem, 27.1% in order to obtain prescription medicine
from pharmacy and 51.5% came to buy a specific product.

Related to health status structure of respondents, the
analysis showed that healthy persons (23.4%), persons
with minor ailments (24.5%) as well as those who didn't
check their health status (27.6%) were those who visited
the pharmacy for reason of health problem in a percentage
above the general average.

Patients who suffered from serious health problems and
severe chronic illnesses in largest number of cases (60.8%
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and 69.6%) visited the pharmacy in order to get their pre-
scription medicines. Analysis determined that persons who
suffered from serious health problems and severe chronic
illnesses where in 57% of cases over 65 years of age, hence
the most common reason for their visits was as anticipated.

In view of patient age structure, oscillations to general
average answers were most noticeable with persons young-
er than 30 and over 65 years of age. Patients younger than
30 in 26.6% of cases visited the pharmacy for health prob-
lem reasons.

Patients over 65 stated obtaining of prescription med-
icine (59.2%) as the most common reason for visiting the
pharmacy which was expected, hence these patients were
the majority of those who suffered from serious health prob-
lems and severe chronic illnesses.

Related to respondent education level there were no
significant oscillations in percentage of patients visiting the
pharmacy for health problem reason.

To the question “Which health professional do you first
consult when facing a minor health problem”, the majority
of respondents, 65.3%, stated that they first consult the phar-
macist, while 34.7% stated that they first consult their doc-
tor/dentist.

Healthy persons (74.4%), persons with minor health
problems (69.8%) and those who don't check their health
status (81.6%) first consult the pharmacist when facing a
minor health problem.

Patients younger than 65 in a larger number of cases
consulted a pharmacist when having a minor health prob-
lem. Patients over 65 years of age were in 67.3% of cases
persons who suffered from serious health problems and se-
vere chronic illnesses, who because of possible deteriora-
tion of health status or comorbidity in 54.2% of cases con-
sulted their doctor when facing a minor health problem. Fur-
thermore these patients visit their doctors once per month to
receive prescriptions for their regular therapy and use this
opportunity for physician counseling (Nikolic et al., 2014).

The responses to the question “Do you visit your doctor
after pharmacist counseling regarding the same health prob-
lem” were analyzed on the answers of those who said that
they first consult the pharmacist when facing a minor health
problem. Results have shown that 81% of them don’t con-
sult their doctor related to same health problem.

The patient health structure analysis determined that
persons who suffered from serious health problems and se-
vere chronic illnesses in a lager degree, in relation to aver-
age question response, subsequently consulted their doctor.
The stated patient group visits their doctor once monthly in
order to get their regular monthly therapy prescription and
uses these visits for counseling (Nikolic et al., 2014).

Patients younger than 45 do not consult the doctor after
pharmacist counseling in 85.6% of cases, while in 31.7% of
patients over 65 years of age subsequently consult their doc-
tor, which was expected bearing in mind their health status.

Results analysis to question “When you hear in a com-
mercial “please consult your doctor or pharmacist on indi-

cations, safety precautions and adverse reactions related to
medicine or medical device”, who do you consult” showed
that 61.6% of patients consulted the pharmacist, 15.5% the
doctor and 22.9% of patients didn't consult neither the doc-
tor nor pharmacist.

Responses from persons suffering from serious health
problems and severe chronic differed from those of gener-
al average, hence they in 22.1% and 24.8% of cases respec-
tively consulted their doctor after watching the advertise-
ment. An interesting fact is that persons with serious health
problems consulted the pharmacist in 64.4% of cases af-
ter watching the commercial. The category of patients who
don’t check their health status especially stands out. They
don’t consult any health professional after watching the
commercial in 49.3% of cases.

Conclusion

The majority of the respondents recognize the impor-
tance of the counseling role of the pharmacist. Healthy
persons, persons with minor health problems, persons who
don't check their health status and those younger than 65
years of age visit the pharmacy for counseling on their
health issues in over the average number of cases. Persons
under 45 years of age don’t consult their GP after consult-
ing the pharmacist regarding the same health problem in a
high percentage.

The majority of patients on indications, safety precau-
tions and adverse reactions consult their pharmacist after
watching a commercial.

This study has shown that the role of pharmacist in
primary healthcare is reflected in education on preven-
tion, solving of minor ailments and advising on therapy
for patients who are younger, those who consider them-
selves healthy or are with minor ailments while for patients
who are older, with serious or chronic illnesses the primary
role of the pharmacist is in therapy dispensing, advising on
proper use and monitoring of therapy outcome. This survey
has shown that persons who don't check their health status
see the pharmacy as the place of their first choice.
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Introduction

Information technologies are accepted as ubiquitous
resources for social and professional information. In
particular, Internet use has become important to most daily
activities, from work and entertainment to education and
participation in society. Also, statistics show that % of all
European citizens (EU-27) is using Internet, with Central
and Nordic countries as the most active and Southern
countries comparably less active (Seybert, 2012). Internet
communication is preferred due to speed and ease in many
services and activities (Komerik, 2005). With younger
generations being the most intense users, students present
an interesting group for studying Internet use and potential
misuse.

Social networks, online gambling, shopping, banking,
watching TV series/movies, and education resources, are
known to be the most popular reasons for using Internet
among university students (Miller et al., 2010; Turkish
Statistical Institute, 2012; Wang et al., 2011; Yilmaz, 2012).

However, no comparative analysis on Internet use
has been done so far on pharmaceutical students, which
present a rather homogeneous group, with curricula that
are equivalent or similar in most European countries
(PHARMINE Consortium, 2011). Knowing some
differences between Southern and Northern European
countries, a comparitive analysis focusing on both
differences and similarities between countries and regions
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seems worthwhile. The present study aims to describe
Internet use by pharmacy undergraduates as well as
to establish an initial comparison of this use amongst
European countries.

Materials and methods

This study is descriptive using a questionnaire-based
survey. Pharmacy Schools from Northern, Central and
Southern Europe participated. A total of 748 4th year
university students from Estonia, Latvia, the Netherlands,
Portugal and Turkey were invited to participate.

Notably, included centers were: Ankara, Gazi,
Hacettepe Universities; the University of Lisbon; the
University of Groningen; the University of Tartu; and
Universities of Riga Strading$ and Latvia.

The questionnaire aimed to gather information
regarding students’ socio-demographics, health status, and
Internet use and potential misuse. The questionnaire was
pre-tested in each partner country, assuring that no linguistic
issues remained. The participants filled out a paper-based
questionnaire in the presence of a local coordinator.

Data gathering and structuring was completed for all
countries in December 2012. SPSS v15.0 was used for data
entry, merging and qualitative and quantitative analysis.
Pearson Chi-Square, ANOVA and linear correlations, were
applied using the significance level at 0.05.
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Results and discussion

Out of 748 graduate students, 654 students (87.4%) par-
ticipated in the study. The majority of the participants were
from Turkey (44.5%) and Portugal (32.6%). In all countries,
the majority of the students were females.

Students’ Internet use is presented in Table 1. Latvi-
an students used Internet at school in a significantly low-
er frequency (43.1%) than students from all other countries.
For all countries, students used Internet more outside (e.g.
at home) than inside the school, except in the Netherlands.
Turkish students reported less frequent use of Internet at
home than rest students in other countries (p<0.001). The
frequency of Internet access via smart or cell phone was less
than 19.0% in Latvia, presenting the lowest frequency of all
countries investigated here (p<0.001) compared to all other
studied countries.

The most often reported purposes for using Internet
were communication, academic work, social networking,
listening to music and watching movies. Dutch students
used Internet for social networking and listening to music
more frequently than the others and this difference was sta-
tistically significant (p=0.016 and p=0.002, respectively).
Portuguese students used Internet for both watching mov-
ies and shopping less frequently than all the others (p=0.002
and p<0.001, respectively). Internet use for chatting was
more popular among the Estonian students than among oth-
er pharmacy students (p<0.001).

The results of this study provide valuable evidence on
how Internet is being used by pharmacy students, recogniz-
ing its true potential and actual use in this group in higher
education (Garrison and Kanuka, 2004).

This study aimed to look at a coherent educational co-
hort (i.e. 4th year pharmacy students) between 5 countries:
2 Mediterranean, 1 Central European and 2 Baltic nations.
There was a good participation rate (near 90%).

The pharmaceutical profession in Europe is predomi-
nantly a female occupation (FIP, 2012; Ruiz et al., 2006).
And this predominance was also found in all the surveyed
countries.

Beyond the demographic apparent homogeneity, com-
puter and Internet use varied significantly between studied
countries, with a lower overall use for the Turkish partic-
ipants. This lower use can be explained by relatively low
computer penetration rates at home in Turkey among the
Sfive countries (Turkish Statistical Institute, 2012).

Internet use for communication and educational pur-
poses was found not to differ from country to country. This
suggests a common electronic ground for studying pharma-
cy, although information sources may vary. More important-
ly, results confirmed the central role of computers and In-
ternet for communication and performing academic work.
All countries presented high percentages for those activi-
ties, which have a clear implication on the development of
teaching and learning. Educators should not neglect the pro-
gressive, but continuously, swift to online education, while

keeping the right balance between media-based/distant and
face-to-face teaching (Ruiz et al., 20006).

Social networks have emerged as important tools for
maintaining and improving social capital (Johnston et al.,
2013; Miller et al., 2010). Although statistically significant
differences were found in this sample, high use of social net-
works was observed in all countries. This issue may take a
lot time and interrupt academic working and success. Also
social isolation may occur because of intense use of Inter-
net social networking. This can lead the teaching staff to re-
member their roles and responsibilities: the emergence of an
“e-professionalism” concept, the legal and ethical implica-
tions of online postings in students’ educational decisions,
how online personas may blend into professional life — all
these factors increase educators’ role demands (Cain, 2008).

Conclusion

According to the results, Internet and computer use
amongst pharmacy students during their education seems
to be equivalent amongst culturally diverse countries.
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Introduction

The enormous development of new medicines and
their permanent introduction in the pharmaceutical market
as well as permanent raising of medicines consumption on
global level are very challenging and they are not so easy
to face with. In particular it is not so easy for developing
countries which have low health budgets and rationality
in managing this budget is of strategic importance. Most
countries are interested to enable access to medicines for
their population but at the same time they must establish
policies that will promote their rational use.

In Republic of Macedonia the improvement of rational
use of medicines is a part of the Health strategy and the Na-
tional strategy for medicines. Considering the above men-
tioned findings and being aware that the trend of increas-
ing medicines consumption often caused by their irratio-
nal use may affect the public health, the last few years the
health authorities in the country, including all stakehold-
ers and the medical experts, have conducted activities at all
levels of health care in order to improve the rational use of
medicines and public health as well. These activities were
preceded by a situational analysis that detected and located
the causes of irrational use of medicines, after which Ac-
tion plan at government level (AP, 2014) were approved.
These activities included the educational, social and regu-
latory dimension of the issue.

In this regard, the Agency of medicines and medical
devices conducted inspections in community pharmacies
throughout the country.

* merjem.haxhihamza@ malmed.gov.mk

Objectives

The main purpose of this activity was to check whether
the regime of medicines dispensing is in compliance with
the legal provisions (LP, 2016) and according to the ap-
proved action plan to share educative materials regarding
medicines use intended for patients.

Methods

In the first half of 2014 (from January to June) 880
community pharmacies across the country were inspect-
ed. Target pharmacotherapeutic groups of medicines to be
checked were: antibiotics, anxiolytics, sedatives and anti-
depressants. The inspection was repeated in the second half
of 2014 and the results evaluated.

Results and discussion

Inspection conducted in the first half of 2014 (from
January to June) in 880 pharmacies state wide showed that
a significant amount of the medicines that belong to above
mentioned therapeutic groups were being dispensed with-
out a prescription. These findings were very worrying. The
highest consumption was marked in anxiolytics, more pre-
cisely medicines that belong to the group of benzodiaze-
pine derivates, followed by sedatives and antidepressants.
At the third place were antibiotics (all medicines were for
oral use).

The medicines that lead regarding antibiotic consump-
tion are combination of penicillins’ including beta lacta-
mase inhibitors more precisely the combination of amox-
icillin and clavulanic acid, followed by cephalosporin of
first generation (cephalexin) than amoxicillin and cipro-
floxacin.
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What were the most often causes stated by the pharma-
cies for these worrying data?

The pressure from the patients who demanded to buy
the medicine because:

- The elder cannot visit their doctors to take pre-
scriptions for medicines that they use continu-
ously (for example sedatives and anxiolytics)

- People that work, state that they cannot wait to
take prescriptions from their doctors, because
they know which antibiotic is going to be pre-
scribed to them ( most often amoxicillin + cla-
vulanic acid or cephalexin )

- Relatives and friends insisting to get the med-
icine because they have used it before and got
better

During the checkups that have been conducted in the
first half of 2014, for all pharmacies where medicines were
dispensed without a prescription, a data-record has been
written about the established findings and it was pointed
out that every pharmacy should work in compliance with
the regulatory demands.

Educative brochures regarding rational use of medi-
cines in particular of antibiotics, sedatives and anxiolytics
were prepared for patients so they can be informed through
their community pharmacies. Considering the low level of
health literacy in majority of patients, these brochures con-
tained very clear and simple messages regarding the risks
they take by using medicines without medical advice.

During the second half of 2014 Agency of medicines
repeated the checkups (from July to December). In most
pharmacies it was not recorded at all dispensing of antibi-
otics, sedatives and anxiolytics without prescription. The
comparative analyzes showed the following results: The
dispensing of anxiolytics without prescription in particu-
lar dispensing of benzodiazepine derivates was decreased
for approximately 93% to 95% for all strengths, dispens-
ing sedatives (zolpidem) was decreased for 95% and dis-

pensing of antidepressants (amitriptyline) was decreased
for 99.5%. Dispensing without prescription of antibiotics
more precisely combination of penicillin’s including beta
lacatamase inhibitors, (combination of amoxicillin and cla-
vulanic acid 875/125 mg) was decreased for 99% , amox-
icillin 500 mg - 97.5% while dispensing cephalosporin’s
of first generation (cephalexin 500mg) was decreased for
95% which means that conducted comparative analyzes
showed significant improvement in proper dispensing of
prescription only medicines.

Conclusion

The role of pharmacists is not only dispensing of med-
icines, the pharmacists are health professionals responsi-
ble for improving public health by giving appropriate in-
formation to their patients, in order to raise their aware-
ness on the safety risks of improper and irrational use of
medicines, educating them and advising on what is best
for their well being. The legal provisions must be respect-
ed and they are legally binding. The Agency of medicines
is very confident that this kind of checkups in community
pharmacies should be a continuous process until achieving
full implementation of legal provisions. These regulatory
and educational activities related to dispensing and rational
use of medicines does not mean that the problem of irratio-
nal use of medicines is solved once and for all. But on the
other hand, exactly these activities are crucial steps in the
path of eradication of bad attitude related to medicines use.
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Introduction

Appropriate and objective information how to make
right decision by choosing and using the medication is vi-
tally important (FIP, 2008). The times when health care
professionals were expected to take decisions on treatment
or new medication without explanation are gone (Coulter,
1999). Nowadays patients access a variety of human, print
and electronic sources. It is very important to get know the
sources there they pick the information. Given that some
of medicine information sources available for the patients
could provide misinformation, it is important that patients
and health care professionals discuss the medications ful-
ly before making decisions. The primary purpose of patient
medicines information is to assist the patient and health
professional in achieving safe and effective use of medi-
cines. This includes providing information that allows the
patient to make an informed decision as to the appropriate
selection and use of medicines.

Information about medicines and treatment is avail-
able from healthcare professionals, mostly doctors and
pharmacists. Other medicine information sources where
patient seeks for information are Patient Information Leaf-
lets (PILs), various media sources, etc. Most patients ac-
cess information from sources that are convenient for them
without considering if the information they get is enough
confident. It is becoming increasingly important to better
understand what places patients report as their sources of
drug information (Hamrosi et al., 2014). The aim of the
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study was to determine the use and perceived reliability
of different medication information sources among Lithua-
nian community pharmacy patients.

Materials and methods

The 385 community pharmacy patients who visit-
ed pharmacy to obtain medications or came for consul-
tation in pharmacies in different Lithuanian regions were
asked to participate in the study. A method of questionnaire
was chosen. The questions about reliability and usability
of different medication information sources were includ-
ed. 60.8% of participants lived in the city (or center of re-
gion), 23.6% of participants lived in town and 15.6% lived
in village. 73% of respondents were women and 27% were
men. The youngest participant in the survey had age of 18
years and the oldest was 84 years. To evaluate results all
respondents were categorized in three age groups: 18-40
years old, 41-65 years old and 66-84 years old. The statis-
tical analysis was performed using SPSS (Statistical Pack-
age for Social Science) 17.0. Descriptive statistics were
calculated to summarize the data. T test and chi-square test
were used to analyze differences among groups. Results
were considered statistically significant when the p value
was less than 0.05.

Results and discussion

All participants were asked about reliability of med-
ical sources that they use and whether these sources are
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reliable and confident. Doctor and pharmacist seemed to
be most reliable sources among all age groups. Almost all
respondents in all age groups (Reliability and usability of
both medical information sources were evaluated more
than 95% in each age group!) use these sources to receive
medical information they require. According to results in
the third place little less reliable medical source is phar-
macy technician. Mostly it’s being used and looks confi-
dent for respondents between 66-84 years old. 88.6% of
these respondents reported this source as usable and reli-
able compared to 77.5% in 41-65 years and 81.2% in 18-40
years groups. Patient information leaflet takes fourth place
however is the first one among all written medical infor-
mation sources. Only 50% of respondents in age group be-
tween 66 years and 84 years claimed this source as reliable
and 25.3% of respondents in same age group reported not
using this source of information at all. 84.8% of respon-
dents in 18-40 years age group find this source reliable.
Books, family and friends, commercials, magazines, tele-
vision and internet are less reliable sources to patients. Al-
most half of all respondents answered they use internet as a
source, but information is not reliable. Older patients (age
group 66-84) do not use this source to search for medical
information. Results of our survey shows that patients are
tended to trust healthcare professionals and identifies them
as their first choice to receive confident medical informa-
tion about treatment, taken medications, etc. More than
95% of respondents in all age groups indicate that they use
doctors and pharmacists as their sources of medical infor-
mation and that these sources are reliable. Both sources
give accurate and constructive information targeted to pa-
tient, his condition and his needs in medical treatment.
Survey revealed that among healthcare professionals
pharmacy technicians are to be treated positively due to

their interactions with patients. 88.6% of respondents in age
group between 66-84 years reported this source as reliable.
There are not many studies where importance of their role
in consulting patients is investigated however we assume
that this specialist plays an important role in providing
patient with specific and needed medical information.
Patient information leaflets were indicated as reliable
sources. More than 80% of respondents in age groups of
18-40 years and 41-65 years reported to use this source.

Conclusion

Community pharmacy patients reported general
practitioner and pharmacist as most reliable and mostly
usable sources. Patient information leaflet remains in line
with other most usable medical information sources and
is number one among all written medical information
sources. It is necessary to better adopt patient information
leaflet to older patients. As reliability of other written
medical information sources is uncertain it is necessary to
overview and to control this information.
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Introduction

Antipsychotics are used to treat psychotic symptoms,
agitation and diseases such as schizophrenia and mania
(Freudenreich and Goff, 2010).

Nowadays antipsychotics may be classified in two
groups, typical and atypical antipsychotics. Typical anti-
psychotics have been used since the 1950s, while atypical
drugs are newer drugs approved for use between 1990 and
2000. Atypical antipsychotics have certain superior thera-
peutic characteristics compared to typical drugs in terms of
efficacy and side effect profile. However, certain clinical
trials have failed to prove any superiority in effectiveness.
This is because the newer atypical drugs have their own
disadvantages, too (Schatzberg et al., 2011).

Atypical drugs are much more expensive than the old-
er typical drugs. Statistics in Albania have revealed that
risperidone, an atypical antipsychotic, is among the top ten
most expensive drugs (Kola, 2009).

Since their approval, there has been an increase of use
of atypical antipsychotics as compared to typical antipsy-
chotic use (Verdoux et al., 2010). Meanwhile, in Albania
there are few reports on antipsychotic use. This study’s ob-
jective is to characterize the use of antipsychotics in Al-
bania.

Materials and methods

Data from National Compulsory Health Care Insurance
Fund were used for the study. The Compulsory Healthcare
Insurance Fund (the Fund) is a government entity which
provides healthcare to insured Albanian citizens and keeps
records on medications purchased at community pharma-
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cies by insured citizens (pharmacy claims data). Every citi-
zen who pays a monthly health care contribute to the Fund
can purchase medications at a lower price. The total cost of
a drug is partially reimbursed by the Fund (reimbursement
cost) and partially paid by the patient (patient cost/price).
Nationwide antipsychotic pharmacy claims data collected
from the Fund from 2006 to 2012 were used for the study.

In the obtained data, antipsychotics were defined by
their ATC (Anatomical-Therapeutic-Chemical) code. ATC
codes for antipsychotics were used to identify antipsychot-
ics in the pharmacy claims data.

Quantities of antipsychotics were determined as de-
clared in the data, i.e., by their dosage forms, such as cap-
sules, tablets, flacons, ampoules, etc. The amount of typ-
ical, atypical and total antipsychotics was calculated for
each year of data.

For a more accurate estimation of utilization of anti-
psychotics, the number of defined daily doses (DDDs) was
estimated for each antipsychotic medication. The defined
daily dose is the average maintenance dose per day for a
drug used for its main indication (World Health Organiza-
tion, 2003). DDDs were determined using the maintenance
daily doses referred to in the British National Formulary.
The number of DDDs per 100 000 inhabitants per day was
calculated for each antipsychotic every year using the mil-
ligrams of antipsychotics utilized. Reimbursement costs in
Albanian Lek (ALL) and the mean costs paid by the patient
were also estimated. Data were analyzed with Microsoft
Excel and SAS statistical software package, version 9.1.

Results and discussion

Typical antipsychotics covered by the Compulsory
Healthcare Insurance Fund during 2006-2012 were Chor-
promazine, Fluphenazine, Haloperidol, Levomeproma-
zine. Atypical antipsychotics were Clozapine, Olanzapine,
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Risperidone. Lithium is considered as a distinct drug cate-
gory in the antipsychotics group.

All antipsychotics were available in either one of the
oral dosage forms such as capsules, tablets, or oral drops
solutions. Fluphenazine and chlorpromazine also existed
as solutions for injection of immediate release. Haloperi-
dol and fluphenazine were available also as long-acting so-
lutions for injection.

The purchased antipsychotics totaled 3.36 million in
2006 and increased to 4.78 million in 2012. This is a 42%
an increase of total antipsychotic use. Of all antipsychot-
ics, the amount of purchased typical antipsychotics de-
clined gradually from 1.2 million in 2006 to 1 million dos-
age forms in 2012. The amount of atypical antipsychotics
increased from 1.7 million in 2006 to 3.7 million in 2012
(more than doubled). Atypical antipsychotics constituted
60% and 78% of the total amount of purchased antipsy-
chotics in 2006 and 2012, respectively. Quantity of Lithi-
um more than doubled from 362 thousand in 2006 to 729
thousand in 2008.

Numbers of DDDs were estimated for each antipsy-
chotic. Among typical antipsychotics, haloperidol had the
highest number of DDDs /day/ 100 000 inhabitants with
40 DDDs in 2006 and rose to 58.8 DDDs in 2012. Chlor-
promazine came second behind haloperidol. Other typical
antipsychotics use such as fluphenazine, levomepromazine
and thioridazine also decreased during 2006-2012. Lithi-
um’s number of DDDs increased from 11.5 to 21.9 during
the study period.

Among atypical antipsychotics, olanzapine had the
greatest increase in use, with a number of DDDs of 18.9 in
2006 and 127 DDDs in 2012. Olanzapine in 2012 had the
greatest number of DDDs than any other antipsychotic dur-
ing the entire 2006-2012 period. Clozapine was among the
drugs with the highest number of DDDs during the study
period with 32.3 DDDs in 2006 and 57.2 DDDs in 2012.
The number of DDDs for risperidone increased also from
28.7t0 46.9 during 2006 - 2012. Number of DDDs for Lith-
ium also doubled during the study period, from 11.5-21.9.

Total reimbursement costs for antipsychotics equaled
252 million ALL in 2006 and 293 million in 2012 (lith-
ium not included). In 2006, the reimbursement costs in-
curred by atypical and typical antipsychotics were 230 mil-
lion ALL (91% of total reimbursement costs) and 22 mil-
lion ALL, respectively. In 2012, the reimbursement costs
incurred by atypical and typical antipsychotics were 234
million ALL (80% of the total reimbursement costs) and
59 million ALL, respectively. The reimbursement costs for
Lithium were 2.6 million ALL in 2006, and increased to
7.9 million ALL in 2012, a threefold increase during 2006-
2012.

For the entire study period, the mean price per typical
antipsychotic paid by the patient ranged from 87-105 ALL.
This price was on average 5% - 9% of the total typical an-
tipsychotic cost. The mean price per atypical antipsychot-
ic paid by the patient ranged from 815 — 1385 ALL, which
on average constituted 11-26% of the atypical antipsychot-
ic total cost during the study period. No distinct trend was
noticed for patient costs.

Conclusion

During 2006-2012 there was a 42% increase of total
antipsychotic use. While the amount of typical antipsy-
chotics declined, the amount of atypical antipsychotics
more than doubled from 2006 to 2012. Among typical anti-
psychotics, haloperidol had the highest number of DDDs /
day/ 100 000 inhabitants, which showed an increase during
the study period. Among atypical antipsychotics, olanzap-
ine had the greatest increase in use; its number of DDDs
during the study period increased seven-fold. Clozapine
was among the atypical drugs with the highest number of
DDDs.

Total reimbursement costs increased from 2006 to
2012. There was an increase in the costs of both typical and
atypical antipsychotics. Atypical antipsychotics accounted
for the majority of reimbursement costs for antipsychotics.
Notable is the increase of 2.7 fold of typical antipsychot-
ics reimbursement costs, despite the fact that their use has
not changed significantly over the same period. For the en-
tire study period, the mean price per atypical antipsychotic
paid by the patient was 10 times higher than the mean price
of typical antipsychotics.
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Introduction

Pharmacists and professional healthcare workers
face new challenges on daily basis in various aspects in
their line of work.

Medication is the most frequent intervention
within healthcare systems worldwide. Achieving the best
possible outcome of medication for the quality of life of
patients should be the primary aim of all health profession-
als involved in the medication chain, as well as careers and
patients depending on their abilities and capacities. Phar-
maceutical care is a quality philosophy and working meth-
od for professionals within the medication chain. It is in-
dispensable for helping to improve the good and safe use
of medicines, thus realizing the full potential of medicines
available on the market to achieve the best possible out-
come in patients as observed (Cousins et al., 2012).

In the years that have passed since we opened our
pharmacy in 2007, we managed to establish work policies
while dealing with numerous problems. Even from the be-
ginning, the patients themselves were in the focus of our
work due to the fact that it was our firm belief that being
professional and honest with our patients will only bring
positive feedback on the long run.

In a close collaboration with other professional
healthcare personnel, especially the doctors, we created an
important bond that has had only positive effects on our
patients. Creating trust and a strong belief in our principles
was one of the biggest benefits during the first couple of
years. Of course, the trust is something we built very care-
fully and it is long-lasting, and it has to be maintained irre-
spective of everything.

Throughout the years, as we grew, our main ob-
jective was focused on the well-being of the patients. We
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started with patients with diabetes, making them aware of
the importance of eating properly and managing the thera-
py. We always reminded them how to use and take insulin,
or when to take their tablets.

We continued with, perhaps, the most struggling
patients — the ones with cancers. We tried to bring some
light and positive thinking and, of course, help them with
advice on how to improve their immune system and their
overall health condition.

The next group of patients with a great need of
extra care was the patients with high blood pressure. We
are well trained to organize and recognize any drug inter-
actions for this group of patients. Informing them which
tablets to drink in the morning and which during the day
was the first thing we did for them. Emphasizing the im-
portance of proper dieting and physical activity was the
second thing we did, and instructing them how to proper-
ly measure their blood pressure was the third. At the end of
the day, all of them were happy and pleased with the infor-
mation and the care they got in our pharmacy.

Materials and methods

The study was conducted by observation of the
patient’s habits during the months of January to June ev-
ery year, starting from 2007 to 2014. As shown in another
study (Nikolic et al., 2014) 29.09% of patients visit phar-
macy seeking advice for minor health problems and 83.5%
of patients come to the pharmacy at least once per month.
65% patients said that in case of minor ailments, they con-
sult pharmacist first.

Having this in mind, we took in consideration the
number of daily visits by our patients and the time need-
ed for them to be served and answered any questions. The
objective was that one patient shouldn’t wait more than 5
minutes inside the pharmacy.
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Next objective was the total revenue for every fiscal
year and the differences between consecutive years in rise
of the income parallel to the rise of the number of patients.

Results and discussion

For the first 6 months, we reached an average of 35-
40 visits by patients a day. Every patient was treated with
great care and we started the implementation of the “Good
Pharmaceutical Practice” from the first to the last patient.
Very soon, patients started to recognize and appreciate our
hard work and constant care. In the next 3 years we reached
an average of 80-90 visits per day, in other words, we dou-
bled the frequency of patients visiting and buying different
products in our pharmacy.

In 2010 we needed more staff, so we hired our fist
pharmaceutical technician. We spent two mounts in train-
ing with her so that she could reach out to the patients in
the same manner we did. Having a third person working
was a big relief for us because we could concentrate more
on the patients and on the interaction - “pharmacist-pa-
tient”. On the long run this brought us more work, mean-
ing more patients. The quality of the service was improved,
the waiting period was shortened much more and more pa-
tients were visiting our pharmacy. We finished 2010 with
an increase in total revenue for 11.6% in comparison to
2009. Compared to 2010, our total revenue in 2011 and
2012 increased 12% and 23% respectively.

We continued with the same trend in 2013. By reach-
ing an average number of 140 visits per day we stayed in
line with our goal to become one of the most appreciat-
ed and trusted pharmacies in our city. Working in pairs we
maintained the waiting time under 4 minutes per patient. In
2014 we averaged 165 visits per day, our goal was to main-
tain the core stability of our pharmacy and that has always
been the patients.

Conclusion

Now, in 2016, having gained a lot of experience, we
are ready for challenges. In the middle of this year we plan
to create support groups. Those groups should be consisted
of struggling patients with the same or similar health con-
ditions that make their life seem unbearable. The concept
of support groups is fairly unknown in our city, or maybe
even in our country, so we are hoping to bring again some
new light in the difficult life of the high-risk patients. We
plan to organize meetings with small groups of patients ev-
ery week. They can share within their own experiences and
struggles within the group. By sharing important informa-
tion they can only help others. This concept, we believe,
can have only positive impact in our patients’ lives.

We strongly believe that interacting and evolving in
some social aspects of people’s lives is the future of the
modern pharmacist. The continued education and the con-
stant striving for positive changes are our guidelines for
the future.

To conclude, providing a high-quality care for our pa-
tients and constantly improving their quality of life is a
work policy that not only generates immensely satisfied
patients, but also generates higher income, which is a result
of the increasing number of patients seeking the best possi-
ble care, which we, as health workers, constantly provide.
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Introduction

Industrial property rights, as is the case with other
intellectual property rights, are generally defined in terms
of exclusive entitlements granted to the holder of such
rights. The exclusivity is granted, in most legal systems,
upon a registration of the relevant industrial property right
in an administrative procedure. By granting industrial
property rights, competent authorities of the state offer
certain monopoly which, construed in terms of different
legal theories (Dabovic-Anastasovska and Pepeljugoski,
2012), is limited. Legally speaking, the term of the
exclusivity granted is limited and, after its expiry, the
relevant industrial property right lapses and enters the so
called public domain. Such is the case also with patents as
industrial property rights. The term of protection is 20 years
from the filling of the application for protection (Article 33
of the Agreement on Trade-Related Aspects of Intellectual
Property Rights (hereinafter: the TRIPS)). The Republic of
Macedonia is a party to the TRIPS and this requirement is
implemented by national legislation (Article 74(1) of the
Industrial Property Law (hereinafter: the IPL)).

Materials and methods

The IPL recognizes the granting of patents for
inventions of drugs, in terms of Article 27(1) of the TRIPS.
When a patent for an invention of a drug is granted, its
holder is authorized to undertake certain exclusive
entitlements and to claim such exclusivity relating to third
parties (Article 28 of the TRIPS and Article 89 of the IPL).
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On the other hand, said exclusivity is not absolute bearing in
mind that applicable law may reserve certain entitlements
only until the public interest becomes affected. Therefore,
the exclusivity granted is limited by applicable law. In
terms of Article 30 of the TRIPS, its Members may provide
limited exceptions to the exclusive rights conferred by a
patent, provided that such exceptions do not unreasonably
conflict with a normal exploitation of the patent and do
not unreasonably prejudice the legitimate interests of the
patent owner, taking account of the legitimate interests
of third parties. When patents for inventions of drugs are
concerned, third parties interests are converged in terms of
the interest of public health.

Article 91(2) of the IPL provides that the exclusive
entitlements of the patent holder in terms of the IPL
shall not relate to the undertaking activities for research
and development of the subject matter of the protected
invention, in particular: manufacture, use, offer for sale,
export or import of the protected invention, including
also the activities for obtaining approval for placing on
the market of drugs for human and veterinary medicine or
products for protection of plants. This is the case of the so
called “Bolar clause”, introduced in terms of the TRIPS
(Neethu, 2015), which allows for fast introduction of a
generic drug after the patent term by permitting technical
preparation for registration of the same drug from an
alternative source before the patent has expired (Dukes,
20006). Its brooder acceptance came after the 1984 Hatch-
Waxman Act (35 U.S. Code § 271(e) (1)) was adopted in
the US following the decision in Roche Products v. Bolar
Pharmaceutical 733 F.2d 858 (Fed. Cir. 1984) where the
court held that Bolar’s acts (obtaining the active ingredient
from a foreign manufacturer and beginning studies for
filing an application for a generic drug before the Food
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and Drug Administration) constitute an infringement
of Roche’s patent (and not an exception in terms of an
experimental use) which had not lapsed yet (Haracoglou,
2008; Kretzschmar, 2014). In the EU, a similar exemption
from a patent infringement exists in terms of Article 10(6)
of Directive 2001/83/EC of the European Parliament and of
the Council of 6 November 2001 on the Community code
relating to medicinal products for human use, as amended
in 2004 (Barnden, 2008; De Stasio and McClay, 2004),
although its scope is under dispute (Cohen and Peirson,
2013).

Results and discussion

The public health argument considers the “Bolar
clause” in terms of the right of access to drugs (Van
Puymbroeck, 2010). One should, on the other hand, bear
in mind the scope of the “Bolar clause” and its scope and
possible limitations are dependent on national law. For
example, the Court of Justice of the European Union is
yet to reach a decision in case C-661/13 Astellas Pharma
Inc. v Polpharma SA Pharmaceutical Works on whether
EU law considers the research exemptions also in terms of
acts by which a third party for purely commercial reasons
offers or supplies to a manufacturer of generic medicinal
products a patent-protected active substance which that
generic pharmaceutical undertaking has planned to use for
conducting studies or trials for a marketing authorization
under medicinal product law (Ostrowska and Minde, 2014;
Straus, 2014). Also, in a dispute before the WTO it was
previously found that one may undertake acts generally
reserved for the patent holder in terms of obtaining
approval for placing on the market of drugs but one cannot
undertake activities of stockpiling patented goods during a
certain period before the patent expires (Canada — Patent
Protection of Pharmaceutical Products, WT/DS 114/R,
March 17, 2000).

Conclusion

A “Bolar clause”-like exception to patent infringement,
asregulated by the IPL, can therefore be deemed as generally
consistent with the TRIPS. On the other hand, one may also
find that the wording of Article 91(2) of the IPL is broader
than EU law, while also taking into account the ambiguities
of the latter. The IPL, in those terms, seems to be enacted
in the spirit of the 1984 Hatch-Waxman Act as it expressly
covers the acts of manufacture, offer for sale, export or
import. Here one may even dispute the alignment with the
TRIPS. Although this may prove to be inadequate when
legal rules are concerned, the Macedonian pharmaceutical

market will probably not be largely affected by it. Truth be
told, the mainstream pharmaceutical sector will function
notwithstanding the provisions of the IPL. In any case,
intentionally or not, the wording of the “Bolar clause”-like
exception of the IPL may be treated as an argument for
the need of a clarified and more developed EU range rule,
as the Republic of Macedonia is a candidate country for
membership in the Union.
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Introduction

As from beginning of 2012 a legal frame for parallel
trade (imports) of medicines was introduced in the Repub-
lic of Macedonia. Since this regulatory reform raised a lot
of practical dilemmas our aim is to clarify some of them.
Parallel imports are legitimate goods that are placed into
circulation in one market and then imported into a second
market without the authorization of the patent holder, but,
at the same time, allow existence of competition for a drug
which is still under patent protection (Religioni and Czerw,
2012). They are neither generic versions of a brand name
drug, nor are pirated copies that form part of the “black
market” (Brougher, 2014). They have the same active in-
gredient, in the same amount and the same dosage form as
the locally sourced drugs.

The driving force for parallel trade is the price differ-
ence between the source (exporting) and the destination
(importing) country. This kind of arbitrage has been for de-
cades legally practiced in the Europe Union (EU) under the
common norms of the primary EU law, in particular Euro-
pean competition law on free movement of goods (Articles
34,101 and 102 of the Treaty on the Functioning of the Eu-
ropean Union - TFEU) and represent instrument for creat-
ing competition for any medicine during its patent life (Mi-
yase, 2011).

Parallel trade in the European pharmaceutical sector is
widespread. In its 2009 Final Report following its inqui-
ry into the pharmaceuticals sector, the European Commis-
sion (EC) noted that the turnover of parallel traders was be-
tween EUR 3.5 billion and EUR 5 billion in Europe, that
is, between 2% and 3% of the overall market (EC report,
2009). Drugs facing competition from parallel imports are
found to have on average 17% to 21% lower prices than
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they would have had if they had never faced such competi-
tion (Granlund and Miyase, 2011). There is a vast body of
case law regarding competition law issues in parallel trade
of medicines: The Istituto Chemioterapico Italiano S.p.A.
and Commercial Solvents Corporation v Commission of
the EC; The Bayer AG v Commission of the EC; Glaxo-
SmithKline Services Unlimited v Commission of the EC;
Syfait and others v GlaxoSmithKline; AstraZeneca v Com-
mission of the EC; Hoffmann-La Roche & Co. AG v Com-
mission of the EC; etc. (Jones and Sufrin, 2008).

Parallel imports, nevertheless, might differ from local-
ly-sourced drugs in color, taste or shape. Due to the dif-
ferences in country-specific labelling requirements or stan-
dard package sizes, parallel imports might thus be repack-
aged or relabeled. The ECJ has also issued decisions re-
lated to this issue: Bristol-Myers Squibb; Upjohn; Mer-
ck Case; Boehringer Ingelheim I and II Cases. Two recent
cases on the repackaging of pharmaceutical goods by par-
allel importers reconsidered the exhaustion of rights prin-
ciple in the context of free movement of pharmaceuticals:
the Welcome Foundation Ltd v Paranova Pharmazeutika
Handels GmbHand Orifarm and Paranova v Merck Sharp
and Dohme (Armengod and Baudenbacher, 2009). Parallel
imports are inevitably related to the pharmaceutical indus-
try which itself is subject to rigorous patent system (Fol-
land et al., 2013).

Although territorial by nature, patent law is faced with
the challenge of protecting and managing patent rights
worldwide. Those rights are governed by two main or-
ganizations: the World International Patent Organization
(WIPO) and the World Trade Organization (WTO). One of
the agreements that countries must ratify upon joining the
WTO is the Agreement on Trade Related Aspects of Intel-
lectual Property Rights (TRIPS). Parallel imports are al-
lowed under Article 6 of the TRIPS Agreement (Brough-
er, 2014). The legality of parallel imports steams from the
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territorial exhaustion of intellectual property rights (IPRs).
Regional exhaustion applies in the EU, meaning that IPRs
are exhausted upon first sale anywhere in the EU (Gran-
lund and Miyase, 2011). On EU level there is continuous
struggle between different associations representing inter-
ests of various stakeholders.

The European Association of Euro-Pharmaceuti-
cal Companies (EAEPC) as professional and representa-
tive voice of pharmaceutical parallel distribution in Eu-
rope should be mentioned first. Its position is that the de-
spite the specifics of the pharmaceutical market, parallel
distribution of pharmaceuticals is a legitimate commer-
cial practice and consistent with the goals of the EU sin-
gle market (EAEPC, 2016). On the other hand, the Euro-
pean Alliance for Access to Safe Medicines (EAASM) rep-
resents the stance that the main academic and policy ar-
guments should not be only driven by the economics of
parallel imports, but rather many other issues of equal im-
portance should be considered as well (EAASM, 2014).
Hence, pharmaceutical companies should be permitted to
implement practices responding to parallel trade as long
as these measures are not contrary to the EU competition
rules (Forrester and Dawes, 2008). For example, parallel
imports may cause negative effects such as: drug shortage
in the exporting countries; the drug quality may be dam-
aged due to the transportation, inappropriate storage or re-
packing; disruption of already established producer — ex-
clusive distributor relations on a particular market; cuts in
research and development investments and negative ef-
fects in launching new medicines (Monti, 2007; Religio-
ni and Czerw, 2012); consumers might consider parallel
imports to be imperfect substitutes for the locally-sourced
drugs, increased risks relating to the entry of counterfeit
medicines into the legitimate supply chain, etc. (Hawkins,
2011). Thus, practices for gaining exclusivity extensions
by pharmaceutical companies should be justified. Those
practices are: non-patent exclusivities, combining two or
more successful drugs into one tablet and marketing it as
a new product, continuation application practice, strategic
patenting, etc. (Brougher, 2014; Gupta et al., 2010).

The case of the Republic of Macedonia

As mentioned before the concept of parallel imports in
Macedonia was introduced in 2012 by amending the 2007
Law on Drugs and Medical Devices. The parallel trade is
not defined by the 2010 Law on Protection of Competi-
tion. However, Macedonian competition legislation is ful-
ly in line with the EU one, meaning that EU practices are
fully effective in national context. Macedonia is member

of WTO since April 2003. Up to December 2015, 186 ap-
provals have been issued for parallel imports by the Drug
Agency in Macedonia. Turkey emerges as an exclusive ex-
porting country in all imports. Four drug wholesalers are
engaged in parallel imports (MALMED, 2016). However,
there is still no significant official evaluation as regards the
economic effects of these imports on the Macedonian phar-
maceutical market.
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Introduction

Breast cancer is the second most common cancer in the
world and, by far, the most frequent cancer among wom-
en with an estimated 1.67 million new cancer cases diag-
nosed in 2012 (25% of all cancers) (Ferlayet al., 2015).The
diagnosis and subsequent treatment of cancer is often as-
sociated with considerable psychological and social diffi-
culties for patients (Cankurtanet al., 2008). Quality of life
(QoL) has become a part of the evaluation criteria for can-
cer therapy besides the classical biomedical criteria. It is
the most frequently used outcome measures in oncology
research (Lee et al., 2000). In Kosovo there is very little in-
formation available about the QoL of cancer patients.

The European Organization for Research and Treat-
ment of Cancer Quality of Life Questionnaire (EORTC
QLQ-C30) is a questionnaire to assess the quality of life
in cancer patients. The QLQ-C30 questionnaire has been
used worldwide (Aaronson et al., 1993). The Albanian
QLQ-C30 version has been translated by EORTC, and to
our knowledge this is the first evaluation of the question-
naire.

Materials and methods

A random sample of 62 breast cancer women patients,
who were attending the Institute of Oncology of the UCCK
were included in the study. The study period was between
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the end of February 2014 until the middle of May, 2014.
The study was approved by ethics committee from Univer-
sity Clinical Centre of Kosovo (UCCK). Patients were in-
formed about the purpose of the study questionnaire and
were voluntarily included in the study and gave the ver-
bal informed consent. The personal interview with patients
was conducted by the clinician. Obtained results were ana-
lyzed with current published literature.

Results and discussion

62 women with breast cancer were interviewed. The
patients’ mean age was 50.0 (SD 10.9), with a range of
32-80 years. Most of the patients were married (91.9%)
and had completed primary or secondary education (71%),
while 16.1 % had completed high school/university. Most of
patients had undergone chemotherapy (96.8%) and 82.3%
of patients had undergone surgical treatment-mastectomy.
The disease stage of patients was as following: 11.3%
stage 0-1, 30.6% stage II, 58.1% stage III-IV, while 29%
had distant metastasis.

Mean scores for the GH/QoL, physical, role, emotion-
al, cognitive and social functioning subscales were above
33 suggesting there were no problems regarding their func-
tioning. Mean scores of symptom scales were less than 66
for almost all symptom scale and/or items suggesting lack
of severe symptomatology among patients with exception
for financial difficulties with mean score of 92.47 indicat-
ing financial problems for women with breast cancer.

Eight subscales achieved the acceptable standard of
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reliability (> 0.70), exception was only the cognitive scale
which was 0.54. The highest score of internal consistency
was 0.96 for GH/QoL.

The convergent validity testing showed that all cor-
relation coefficients between an item and its own subscale
were > 0.40 with the exception of item 5 (self care) with
(p = -0.22). In Table 3 are presented Spearman’s correla-
tion coefficients between each item and its own subscale.
The correlation coefficients ranged from -0.22 to 0.98.
Item 7 (hobbies/limited leisure activities) had strongest
negative correlation with its corresponding role function-
ing subscale, as well as item 25 (memory difficulties) with
its corresponding cognitive functioning subscale. Items 29
(physical condition) and 30 (general QoL) had the stron-
gest positive correlation with their corresponding GH/QoL
as well as item 14 (nausea) with its corresponding nausea
and vomiting subscale. The results for item discriminant
validity were satisfactory, with exception for item 5 (self
care) which showed higher correlation with other subscales
(role functioning, social functioning, GH/QoL), vomiting
and pain than with its corresponding physical functioning.

Generally the QLQ-C30 subscales showed moderate to
strong correlation with each other. Exception was a strong
relationship between fatigue with GH/QoL (p = 0.73),
fatigue with physical functioning (p = 0.72) and between
pain with fatigue (p = 0.70).

Findings of known group comparisons according to
the disease stage generally showed that patients with ad-
vanced stages of breast cancer (stages III-IV) had high-
er symptomatic scores than those in early stages. Howev-
er, none of these differences was statistically significant.
In terms of education level, patients with high school/uni-
versity reported higher cognitive functioning compared to
other subgroups (p = 0.03), other functional scales differ-
ences were not statistically significant. Interestingly, pa-

tients with secondary school showed better GH/QoL than
patients with high school/university (p = 0.009).

Conclusion

In this initial study the EORTC QLQ-C30 (version 3.0)
in Albanian language for breast cancer women patients was
found to be reliable and valid. Although the sample size
was small and in the study were included only women with
breast cancer it is still important for its preliminary infor-
mation on validity and reliability of the EORTC QLQ-C30
in Albanian language. Studies with larger number of pa-
tients, including male patients as well as other groups of
cancer patients and test-retest reliability are recommended
to assess the results of this initial study.

References

Aaronson, N.K., Ahmedzai, S., Bergman, B., Bullinger, M., Cull,
A., Duez, N.J., Filiberti, A., Flechtner, H., Fleishman,
S.B., de Haes, J.C., et al.., 1993. The European Organisation
for Research and Treatment of Cancer QLQ-C30: A quality-
of-life instrument for use in international clinical trials in
oncology. J. Natl. Cancer Inst. 85, 365-376.

Cankurtan, E.S., Ozalp, E., Soygur, H., Akbiyik, D.I., Bottomley,
A., 2008. Understanding the reliability and validity of
EORTC QLQ —C30 in Turkish cancer patients. Eur. J.
Cancer Care. 17, 98-104.

Ferlay, J., Soerjomataram, ., Dikshit, R., Eser, S., Mathers,
C., Rebelo, M., Parkin, DM., Forman, D., Bray, F.,
2015. Cancer incidence and mortality worldwide: sources,
methods and major patterns in Globocan 2012. Int. J. Cancer
136, E359-E386.

Lee, S.J., Earle, C.C., Weeks, J.C., 2000. Outcomes research in
oncology: History, conceptual framework, and trends in the
literature. J. Natl. Cancer Inst. 92, 195-204.

Maced. pharm. bull., 62 (suppl) 59 - 60 (2016)



Macedonian pharmaceutical bulletin, 62 (suppl) 61 - 62 (2016)

ISSN 1409 - 8695
UDC: 615.15:614.254
Short communication

Additional services as a basis for the concept
of pharmaceutical care

Martin Gigovski'*, Yiannis E. Polychronakis?

ICity College, University Of Sheffield 3, LeontosSofou Street, 546 26 Thessaloniki, Greece
2University of Salford, Salford Business School, Salford, M5 4WT, United Kingdom

Introduction

The concept of Pharmaceutical Care (PC), perceived
as a responsible pharmacist’s philosophy, aiming to sup-
ply the community with quality medicines and reliable ser-
vices, (EU, 2012), involves the provision of a complex set
of pharmacist’s actions with patients and healthcare pro-
fessionals for the improved patient’s health condition (Ed-
mundsa and Calnan, 2001).

Additional services, competent activities provided by
pharmacists, represents the basis of the PC (Puspitasari,
2009), where one of the services is counseling, a cognitive
ability of pharmacists to transfer valuable information and
establish a rationale relationship with their patients. Coun-
seling, combined with other competences produces addi-
tional defined services, the Medication Therapy Manage-
ment (MTM) and Disease management, approaches that
are managing the disease for achieving positive outcomes
(McGivney, 2007). The significance of MTM lies in the
ability of the pharmacist systematically to achieve the de-
sired therapeutic effects, starting from the therapy review,
continuing with the patient’s personal record, based on a
healthcare management plan (APhA and NACDS Founda-
tion, 2008). This is one way how the pharmacists could
bring mutual collaboration on a desired level with other
healthcare providers, as well. Counseling and MTM en-
ables the determination of the therapy regimes (Al Rah-
bi, 2013), and playing inevitable role in the health system.
Particular important for the health system is the creation
of an individualized management programs for elderly pa-
tients with chronic diseases, where community pharma-
cists are considered one of the best healthcare providers,
especially for elderly patients with chronic diseases (Nash,
2001).
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Research studies have found that in patients, receiving
the additional services for their health improvement gen-
erates satisfaction with the received attention (Tinelli, et
al., 2007). One particular example of successful implemen-
tation of additional services is United Kingdom (Paudy-
al, et al., 2011), where pharmacists deliver The New Med-
icine Service, Medicine use review and Appliance Use Re-
views (Wells et al., 2013), with whom pharmacists treat
minor ailments with non-prescription medicines, provide
information, guidance and education on patients for self-
medication (Anderson, 2000).The significance of the PC
is practically shown through the generated savings of 600
million dollars for the compliance and additional 700 mil-
lion dollars for the improved prescribing (Etemad and Hay,
2003), with only 40 dollars an hour, for what the PC con-
cept is remunerated.

The aim of this study is to evaluate the current prac-
tices of pharmacist in Macedonia, regarding the possibil-
ities of future representation of PC through the addition-
al services.

Materials and methods

Quantitative method was used for the data collec-
tion method, using anonymous structured closed ended
33 questions questionnaire, divided in several groups. The
sampling population was pharmacists working in pharma-
cies in Macedonia. The questionnaire was constructed and
distributed through the web site platform Survey Monkey
(Palo Alto, CA, United States). The interest in entering the
survey occurred in total number of 85 participants, where
from 67 completed the survey. Generated data was ana-
lyzed using the statistical program SPSS v. 20 (IBM Cor-
poration, Armonk, New York, US).

The demographic data showed that majority of sur-
veyed were females (83.6%), over 90% between 18-45
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years old, with 80% of surveyed with professional expe-
rience below 10 years. Majority of participants were from
Skopje and South West Macedonia, 53.7% and 34.3% re-
spectively.

Results and discussion

The survey showed that 90% of surveyed are famil-
iar with the PC, expressing at the same time the need to re-
define their community roles.Regarding the additional ser-
vices, 92.5% consider to have the competence to provide
additional services, for what they have positive respond
to patients request for additional services, equally in pa-
tients with acute and chronic diseases, out of which, 85%
are asking additional advices. Respectively, 60% of sur-
veyed have the practice to follow up their patient’s med-
ical condition, thus in a way they are practicing addition-
al services, with 40% giving an example of a particular
service they provide. Majority of those services are advic-
es for improved diet and healthy life style, better therapy
management and counselling for possible medicine inter-
actions. Mostly, time spend for additional services is be-
tween 5-10 minutes, with only 36% of pharmacists devot-
ing below 5 minutes and in only 9% of cases, between 11-
15 minutes.The collaboration of pharmacist with doctors is
at only 30%, but with a mood at 70% of surveyed, that in-
teraction to be improved. Almost all surveyed, 98%, have
expressed that proper regulation and remuneration by the
health system is important for the practical implementation
of additional services.According to 55% of the surveyed,
all stakeholders can benefit from PC, where pharmacies,
could expect high level of loyalty from their patients and
improved economic results.

Conclusion

The basis of PC, as a contemporary concept lies in the
successful introduction of additional services, for what the
pharmacist have the knowledge and capabilities to provide
them to their patients. The research found, that majority of
surveyed pharmacist are well known with the concept and
its essence. Practically, for the patient’s interest, they al-
ready provide certain services, with which they are helping
their patients in therapy management and improved medi-
cation results, for what pharmacist are being awarded with
high degree of patient’s loyalty, which is essential for the
functioning of the pharmacies. On the other hand, for the
complete introduction of the PC, there is need for a state’s

support, especially in the part of remuneration with which
the pharmacies will be stimulated to deliver even more
qualitative approach for their patients and made them eco-
nomically more stable and independent.
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Introduction

The Macedonian Law on Industrial Property (herein-
after: LIP) in general terms defines the patent as an indus-
trial property right by which inventions are protected (Ar-
ticle 3, par. 1, line 2) and does not restrict patenting phar-
maceuticals. In the period for which the patent is granted
(20 years, with possibility for additional protection period
of up to 5 years for pharmaceuticals) the patent holder en-
joys the exclusive rights to use the protected invention in
production, marketing goods manufactured as per the pro-
tected invention and to dispose the patent. These rights in
the same time mean that the patent holder enjoys the right
to prohibit third parties to use the patent in production or
in trade, including production, offering for sale, export, or
import and storage of products for those purposes, without
license (LIP, Article 89, par. 1 and 2, in line with Article 27
of the Agreement on Trade Related Aspects of Intellectual
Property Rights (hereinafter: TRIPS).

By principle rule, the license is obtained by agreement
between the patent holder and the third party (licensee) and
the scope of the rights transferred to the licensee is mutu-
ally agreed by the parties (Dabovic - Anastasovska, 2009).
Exception to this rule exists in the cases of the compulso-
ry license.

Materials and methods

A compulsory license is an authorization granted by
competent state body, in Macedonia the court, a third par-

* n.zdraveva@pf.ukim.edu.mk

ty to use the patented invention without the permission of
the patent holder (Dabovic-Anastasovska and Pepeljugos-
ki, 2012). This research examines the national legal sys-
tem of compulsory licensing in reference to the one estab-
lished under the TRIPS and how are the main functions of
the system enabled.

Results and discussion

The TRIPS does not limit the grounds for granting
compulsory licenses; however it provides that countries can
only use those grounds which are allowed by their national
legislation. The conditions under which a compulsory
license is granted are to be regulated in the national
legislation in accordance with the TRIPS (Article 31). This
possibility is seen as one of the TRIPS’ flexibilities (Van
Zimmeren and Van Overwalle, 2011)

Countries, including Macedonia, have specified dif-
ferent grounds for issuing compulsory licenses (Article 97
par. 1 and 2) and these include public health reasons. The
LIP further details the compulsory license for the needs
of public health, specifying in Article 102 par. 1, that the
court (that is the curt with jurisdiction for settlement of dis-
putes in the field of industrial property, may grant compul-
sory patent license i.e. a supplementary protection certifi-
cate for the needs of production and sale of pharmaceutical
products, where such a product is intended to be exported
in the importing countries with problems in public health.
The LIP, in this context, defines pharmaceutical product as
any product in the pharmaceutical industry, including the
medications for human use, which include any substance
or mixture of substances designed for treatment or preven-
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tion of human diseases including any substance or mixture
of substances which may be applied to people in terms of
renewal, improvement, or adjustment to their physiologi-
cal functions by causing pharmaceutical, immunological,
or metabolic effects or by giving the medical diagnosis,
including active components and accessories to diagnose
outside the alive human body (Article 102, par.3).

When deciding upon issuing compulsory license, as
per Article 102, par. 2 of LIP, the court is obliged to take
into consideration the WTO General Council Decision
of 30 August 2003 on the implementation of par. 6 of the
Declaration on the TRIPS agreement and public health of
14 November 2001 (hereinafter: Council Decision and
Doha Declaration respectively).

The Doha Declaration in par. 6 recognizes that WTO
members with insufficient or no manufacturing capacities
in the pharmaceutical sector could face difficulties in
making effective use of compulsory licensing under the
TRIPS Agreement, and instructs the Council for TRIPS
to find an expeditious solution to this problem. Following
this the General Council made a Decision, noting that,
exceptional circumstances exist justifying waivers from
the obligations set out in paragraphs (f) and (h) of Article
31 of the TRIPS with respect to pharmaceutical products,
establishes the system for granting compulsory licenses
for pharmaceuticals. The use of this special compulsory
license requires formal notification to the WTO. There are
three types of notification: 1. importing member’s one-off
general notification of intention to use the Par. 6 System
(not required for least-developed country members); 2.
importing member’s specific notification of the details
of the needed pharmaceutical products and other details
required under the Par. 6 System; and 3. exporting
member’s notification of grant of a compulsory licence for
export and conditions attached to it. The features of the
system have been adequately transposed in LIP (Article
103-115). The Council Decision will be replaced by the
amendment to the TRIPS i.e. introduction of Article 31bis,
when it is accepted by two thirds of the membership (the
deadline is set to 31.12.2107; Macedonia accepted it on
16.03.2016).

Conclusion

As noted by the General Council Chairperson’s
statement inter alia the established system for compulsory
license for pharmaceuticals should be used in good faith

to protect public health and, without prejudice to par. 6 of
the Decision, not be an instrument to pursue industrial or
commercial policy objectives. It is seen that compulsory
license may also constitute an important tool to promote
competition and increase the affordability of drugs, while
ensuring that the patent owner obtains compensation for
the use of the invention (Correa, 2000). It is also argued
however, that the present system as such creates a series
of obstacles preventing effective access to drugs (Gupta,
2010). When assessing the functionality of the system one
must take into consideration the opposing views and of
the pharmaceutical companies (Reichman, 2009). It is to
be noted that, as per available literature none of the SEE
countries have granted compulsory licenses for the public
health (Mesevic, 2014).
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Introduction

Adherence is exceptionally important for efficacy and
safety of pharmacotherapy and has significant impact on
clinical, economic and humanistic therapy outcomes. In-
adequate level of adherence is a widespread and everlast-
ing problem with possible immense and long-term conse-
quences affecting not only patient but also the health care
system. For that reason the issue of adherence remains con-
siderable challenge for health care professionals in clinical
practice. Community pharmacists, being most accessible
to the public, are perfectly positioned to help patients un-
derstand the value of their medications, the importance of
prescribed regimens and to underline the need for adher-
ence. A survey research has been conducted with an objec-
tive to examine attitudes of pharmacists about professional
practice and work with patients in regard to reaching high
level of adherence.

Materials and methods

The cross-sectional survey has been conducted in April
and May 2014 during courses for pharmacists’ profession-
al education organized at the Faculty of Pharmacy, Uni-
versity of Belgrade. Validated questionnaire named Scale
of general attitudes and beliefs of pharmacists regarding
their work with patients was applied. (Joci¢ and Krajnovic,
2014). The questionnaires have been distributed to phar-
macists while they were registering for the course and they
could submit them at a place specially intended for that
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purpose all the time while the lectures lasted. Participants
completed questionnaires anonymously and all gave their
informed consent for taking part in the survey. Statistical
analysis has been performed with a software package IBM
SPSS Statistics 21. Since it has been determined that distri-
butions of all numerical data deviate from the normal ones,
statistically significant difference and correlation has been
analyzed by adequate non-parametric methods of inferen-
tial statistics (Mann-Whitney test, Kruskal-Wallis ANO-
VA test, Spearman’s rank correlation). Threshold of statis-
tical significance has been set at the conventional level of
p=<0.050 for all analyses. This study has been approved by
the Ethics Committee for Clinical Trials of the Faculty of
Pharmacy, University of Belgrade.

Results and discussion

A total of 483 questionnaires have been distributed
while 447 have been returned. Nevertheless, 14 question-
naires have been excluded since they were partially or in-
adequately completed, thus the total sample of survey par-
ticipants in the research represents 433 pharmacists, the re-
sponse rate 89.64%. There were 312 survey participants
(72.05%) who were employed in state owned community
pharmacies and 121 participants (27.94%) employed in pri-
vately owned ones. The average age of survey participants
was 34.7+9.8 years. Although there were predominantly
females (374 or 86.37%), pharmacists in this research did
not significantly differ regarding age (ZU=-1.19; p=.234),
nor the work experience in pharmacies (ZU=-.86; p=.390).

The total of 83.60% of survey participants deemed
that patients were interested to be educated about medi-
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cines, medical devices or health products which they uti-
lize, while 76.75% of pharmacists claimed that they co-
operate with patients in regard to prescribed therapy. One
of the pharmacists’ responsibilities and an important part
of professional activities in a pharmacy is the provision
of information and expert advice to public. In accordance
with this, 87.43% of survey participants have stated that
they always explain patients how to use certain medicine
or medical device when dispensing them in a pharmacy,
while 83.60% of them claimed to give information regard-
ing health maintenance and improvement on daily basis.
Information, valuable pieces of advice and instructions
which are given by pharmacists must be relevant, accurate,
timely, objective and completely adapted to needs, specif-
ic characteristics and state of a particular patient. An ef-
fective patient education and counseling process optimizes
the chance that patients will make informed decisions, use
medications properly, and meet therapeutic goals. In the
conducted survey, pharmacists employed in state owned
and privately owned pharmacies have not demonstrated
significant discrepancies in agreeing with the following
statement “Patients understand my instructions as to use of
medicines and medical devices” (ZU=-1.37; p=.171). Av-
erage survey participant in both groups has answered that
he mainly agrees with this claim.

The majority of study participants have demonstrated
a relatively high degree of agreement with claims from the
questionnaire which relate to the importance of the role of
pharmacists as members of a team of health profession-
als. Actually 94.70% of survey participants agreed with the
claim “Patients rely on pharmacists more and more regard-
ing the use of medicines”. Statistically higher degree of
agreement has been recorded (ZU=-7.91; p<.001) in the
group of pharmacists employed in privately owned phar-
macies with the claim “Information which I give to pa-
tients are of high significance for the therapy outcomes”
in comparison to their colleagues from state owned phar-
macies, although it should be stressed that average survey
participant in both groups has responded that he complete-
ly agrees with this claim.

Survey results indicate that pharmacists are aware that
successful development of adequate interpersonal relation
with patients highly depends on their professional commu-
nication skills. Inadequate verbal and/or non-verbal com-
munication, confusing messages, insecurity and lack of
consistency all have a negative impact on the quality of
pharmaceutical care and can significantly endanger the re-
alization of the desired degree of adherence. Therefore, it
is important for pharmacists to realistically evaluate their
communication skills and continuously improve them in
the course of professional practice. Although most phar-
macists have shown a high degree of agreement with the
claim “I think that my behavior during our interaction in-

fluences the patient motivation” by Spearman’s rank corre-
lation it has been determined that with higher age and lon-
ger work experience the degree of agreement with the stat-
ed claim decreases (p=-0.196; p<0.001).

During pharmacist-patient interaction some disagree-
ments or differences in approaches to solving certain situ-
ations or problems are inevitable. Researchers have shown
that there is a correlation between professionally negative
characteristics of pharmacists (such as aggressiveness, in-
sensitiveness, tendency to conflicts) and low level of satis-
faction and adherence of the patient (Ranelli, 2000). Sur-
vey participants have on average responded that they com-
pletely disagree with the claim “I have conflicts with pa-
tients on daily basis”. Furthermore, pharmacists employed
in state and privately owned pharmacies did not differ
when agreeing with the claim “I think that I do not have
much understanding for patients” (ZU= -.65; p=.513). Av-
erage survey participant in both groups has expressed com-
plete disagreement with this claim.

Conclusion

Due to specific competences and unique position of
the most accessible health professionals pharmacists have
an especially significant role in adherence optimization.
They have a professional and ethical obligation to perform
expert review of the overall patients’ therapy, give infor-
mation and council, identify potentially existing factors
predisposing low adherence level, apply individually tai-
lored strategies for adherence enhancement and continu-
ally monitor patient cooperation and therapy outcomes. In
order to empower them to successfully fulfill all those re-
sponsibilities it is necessary to insist on the development of
adherence-related competences within the educational and
programs of continual professional training, as well as to
evolve consciousness about the significance of that aspect
of the therapy management. It is necessary to pay special
attention to improvement of communication skills and pro-
fessional virtues which could contribute to establishment
of successful relations with patients based on cooperation,
trust and mutual respect.
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Introduction

Many studies that have been conducted indicate the
necessity of educating the youth on reproductive health.
Promotion of youth reproductive health includes all mea-
sures, activities and efforts of the health service and the en-
tire community to protect, maintain and improve health.
Health workers have a special place in preservation of re-
productive health.

The aim is to highlight the importance of the role of
pharmacists and other health workers in the education of
young people about the importance of reproductive health.
Based on these methods, opportunities for further develop-
ment and improvement of health literacy of young people
about reproductive health have been analyzed.

Materials and methods

For analysis we used results of survey conducted on
240 students of Pharmacy and Physiotherapy school dur-
ing school year of 2013/2014 and also surveys that were
about knowledge and opinions of youth on reproductive
health from project “Health education on reproductive
health”.

Results and discussion

Young people, through teaching, acquire information
and knowledge about reproductive health, as well as the
awareness of active participation in decisions related to it.
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School has to achieve educational and behavioral goals on
reproductive health, through the contents of the basic, nec-
essary and optional subjects. Young people learn to analyze
information, and based on them develop critical thinking.
The conducted study suggests that most students of first and
fourth grade of secondary school of Pharmacy and Physio-
therapy have basic knowledge of reproductive health and
use of emergency contraception (Vasi¢, 2015). The worst
results were in matters related to the efficacy and mecha-
nism of action of emergency contraception. The synergy
of the education and the health systems achieves preserva-
tion of reproductive health of youth. The role of the carrier
of the activities related to the reproductive health of young
people is assigned to counselors within the school health
centers. Private health centers should be specially engaged
in education of youth. Counseling centers perform medi-
cal and educational work with young people. The acquisi-
tion of knowledge, attitudes and skills of young people on
reproductive health is carried out through group work, un-
der special programs. Through multiple levels, in a short
period of time and by active learning, training on the top-
ics of risk behavior, lifestyles, is carried out. Preventive
counseling activities can be conducted through brochures
and manuals. Counseling centers for young people pro-
vide a sense of security, privacy and confidentiality. Con-
fidentiality gives a special sense of security. Health work-
ers should communicate with young people and create con-
fidence for the open discussion about problems (Rasevic,
2014). The most appropriate form of transfer and acquisi-
tion of knowledge represent a group work and active learn-
ing methods through the workshop proceedings. The rec-
ommendation of the World Health Organization from 2002
“The Community is to promote the value of counseling,
parents be encouraged to support the youth and adolescents
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to be informed and involved in the activities of the institu-
tion”.

It is alarming that health workers have the least im-
pact on young people in the preservation of reproductive
health. At a low level, there is a family, which should in-
fluence the formation of positive attitudes about sexuality.
In the project “Health education on reproductive health”
of 950 second grade students of secondary schools in Vo-
jvodina (10 high schools), average age of 16,9 years, the
most common source of information about sex life is the
media in 675 (71.0%) of students and peers-608 (64.0%)
of students. Less common sources of information are par-
ents-152 (16.0%) of students, the school-85 (9.0%) of stu-
dents and health workers-38 (4.0%) of students (Ukropi-
na et al., 2014).

When it comes to students of the first and fourth grade
of Pharmacy and Physiotherapy School, knowledge about
emergency contraception is satisfying, although there is a
small percentage of students who had not heard of'it. For in-
formation about emergency contraception students of first
and fourth grade have the least confidence in health profes-
sionals (doctors and pharmacists), and maximum in mag-
azines and friends. There are differences in the respons-
es of first and fourth grades in the awareness of the emer-
gency contraception tablets and the source of the informa-
tion. 15 first grade students (12.3%) haven’t heard about
emergency contraception, while the number of informed
students received information from various sources: 35
students (28.8%) from the magazine, 39 students (32.6%)
from a friend / relatives, 10 students (8.4%) from phar-
macists, 6 students (5.32%) from doctors and 15 students
(12.6%) from other sources. The fourth graders showed
better informed about emergency contraception. 8 students
(6.9%) haven’t heard of it, and the other students had dif-
ferent sources of information: 50 students from magazines
(41.5%), 41 students (33.8%) from a friend / relative, 9 stu-
dents (7.9%) pharmacists, 7 (5.6%) students from doctors,
5 students (4.6%) from other sources (Vasié, 2015).

The results suggest that we should work on overcom-
ing prejudice and creating communication between stu-
dents and health workers. Students need to be provided
with timely and accurate information about emergency
contraception, and the best source for this is health work-
ers. Health workers are in similar position when it comes to
sources of information about sex life in the project “Health
education on reproductive health.” In this sensitive peri-
od of maturation young people should be given the correct
message, so the responsibility of health workers is high.
The results of research conducted in Pharmacies in Bel-
grade form May to June of 2014 on 60 people of repro-
ductive age (15-49) are similar. A total of 25% of respon-
dents have heard of emergency contraception: 21.3% from

friends / relatives, 3.3% from doctors and 30 % from other
sources (Milosavljevic et al., 2014).

Conclusion

Test results related to reproductive health of young
people show the need for further education of young peo-
ple in relation to reproductive health, better cooperation
between young people and health workers and greater in-
volvement of the educational system in preserving the
health of young people. Reproductive health of young peo-
ple is at risk because of lack of education on contraception
and sexuality. It is alarming that health workers have the
least impact on young people in the use of emergency con-
traception and preservation of reproductive health. Recog-
nized attitudes and gaps in knowledge of students about
emergency contraception impose an obligation on health-
care professionals (doctors and pharmacists) in educating
young people about emergency contraception with the aim
of preserving and improving reproductive health. Pharma-
cists are the most accessible health care professionals in
the primary health care level, and their role in the educa-
tion process of youth is very important.

It is necessary that health centers, pharmacies and ed-
ucational institutions in the municipalities organize pub-
lic discussions on reproductive health and its preservation.
A permanent solution for information, education and pro-
motion of reproductive health and prevention of sexually
transmitted diseases and HIV should be found. It is espe-
cially important that the socially disadvantaged and mar-
ginalized groups are informed as well. At the macro level,
the reproductive health of young people should be part of
the policy of the whole society in order to prosperity. Joint
action of employees in education, health, local government
units and families can preserve the health of young people.

References

Milosavljevi¢, J., Krajnovi¢, D., Bogavac Stanojevi¢, N., 2014.
What sources of information pharmacists in Serbia use
and how much they know about emergency contraception.
Pharmaceutical Association 465, 292-293.

Rasevi¢, M., 2014. Education and promotion of reproductive
health of young people in Serbia. Demographic Review; 19,
1-4.

Ukropina, S., Kapamadzija, A., Zotovic Kostic, A., 2014,
Evaluation of the project “Health education on reproductive
health”, Institute of Public Health of the Vojvodina.

Vasic, B., 2014. The role of education in the development of health
literacy of young people about emergency contraception.
VI Serbian Congress of Pharmacy with international
participation, Abstract book 241-242.

Maced. pharm. bull., 62 (suppl) 67 - 68 (2016)



Macedonian pharmaceutical bulletin, 62 (suppl) 69 - 70 (2016)

ISSN 1409 - 8695
UDC: 615.035.7
Short communication

The use of drugs outside of approved application

Svetlana Golocorbin-Kon'*, Mladena Lalic-Popovic!, Nebojsa Pavlovic!, Maja Panic 2,
Natasa Milosevic!, Branislava Rakic!, Momir Mikov?

!Department of Pharmacy, Medical faculty, University of Novi Sad, Hajduk Veljkova 3, Novi Sad, Serbia
2University of Novi Sad, Medical faculty, Department of Pharmacology, Hajduk Veljkova 3, Novi Sad, Serbia

Using the drugs in compliance with the marketing li-
cense specifying the formulation, dosage and age-category,
issued by a relevant authority is referred to as on-label use.
However, the practice of off-label prescribing is very com-
mon. It implicates the use of the medication in a manner
not listed in the approved prescribing guidelines with re-
spect to indications, age-category, dosage regimen or ad-
ministration route (Christopher, 1993). EMA, FDA. and
other national regulatory authorities, as well as the ALIMS
are responsible for ensuring the quality, safety and effec-
tiveness of the drug put on the market and its compliance
with the approved guidelines. However, such authorities
generally do not regulate the application of drug in every-
day practice. The doctors are entitled for freedom in pre-
scribing drugs. Such prescription-freedom must be in ac-
cordance with fundamental postulates of medicine — doc-
tor’s responsibility and care for patient’s wellbeing. The
physicians must keep in mind their professional liabilities
and responsibilities towards relevant national legislation
and obey the medical ethical principles. In line with novel
scientific accomplishments, the doctors should prescribe
an off-label drug only if this off-label prescription is the
safest and most effective therapeutic option for the patient
(Beck, Azari, 1998). The aforementioned facts clearly indi-
cate that the off-label practice of drug prescribing is legal
and very common in many countries worldwide. Based on
the outlooks from the available international literature, it is
evident that off-label prescribing is legitimate (Killick,
Berghe, 2010). The question that inevitably arises is when
is the off-label prescribing an appropriate approach? Re-
grettably, a universal answer does not exist. The physicians
are entitled and responsible to estimate what could be con-
sidered the “appropriate” off-label application in each indi-
vidual case. Contrary to drug prescribing, which is regulat-
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ed by somewhat more flexible regulations, promotion of
drugs is strictly regulated by national laws. The European
regulations governing the marketing of medicines do not
offer a universal definition for “appropriate application of
the off-label drugs”, yet defining the number of situations
where off-label prescription is allowed: products currently
undergoing clinical trial, exceptions from EU Directive
and, off-label use under the individual decision of a treat-
ing physician while applying appropriate procedure to pro-
tect patients’ health (Sackett et al., 1996). In the majority of
EU member countries, the patient’s right is to obtain infor-
mation about available alternative treatments to that pro-
posed by a treating physician, that is, available on-label
therapies when a doctor suggested an off-label treatment
option. Similar to the neighboring countries, the issue of
off-label prescription of drugs in Serbia has not been ad-
dressed in relevant legislation. Although the off-label pre-
scription practice is evident from the data on everyday
medical practice, the ALIMS has not yet publicly commu-
nicated any official data. Contrary to Great Britain where
the registry of off-label drugs applied in pediatrics or neo-
natology is available, neither regulations pointing to the
off-label drug prescription nor relevant registries of off-la-
bel medicines exist in our country. Moreover, promotion
and advertising of off-label medication is not regulated,
i.e., directly prohibited by any law or subordinate legisla-
tion except for the general prohibition on advertising and
promotion of drugs other than OTCs. Advertising of a pre-
scription drug to professional community is allowed under
conditions stipulated in the license, and in accordance with
the previously approved summary of drug characteristics.
One of the major reasons behind off-label prescribing by
the physicians is the unavailability or lack of licensed, ef-
fective and safe therapeutic options for particular condi-
tions and diseases. Sometimes, off-label prescribing is the
ultimate choice of the doctors, particularly after the ap-
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proved treatment options have failed. The lack of therapeu-
tic alternatives for specific patient populations, often re-
sults in off-label drug prescribing to unapproved patient
population in spite of potential contraindications stated in
the SmPC or PIL). Consequently, off-label prescription is
often practiced in pediatric, geriatric and obstetric practice.
Another common reason for prescribing medicines outside
the limits of their original license is convincing evidence
on their effectiveness and safe application in particular sit-
uations. Physicians’ decisions on off-label prescribing are
often justified by the clinical and scientific facts relying on
EBM The EBM concept represents “the conscientious, ex-
plicit, and judicious use of current best evidence in making
decisions about the care of individual patients”, that is, “in-
tegrating individual clinical expertise with the best avail-
able external clinical evidence from systematic research”
(Weynantset al., 2010). This very definition of EBM en-
courages some physicians in prescribing off-label drugs,
provided that such application is appropriate in given cir-
cumstances. The doctor should decide about the best avail-
able therapeutic option for the patient while providing pa-
tient’s consent for its application. Off-label drug prescrip-
tion is highly prevalent in medical practice. Most frequent-
ly, the drugs are prescribed outside their licensed indica-
tions or to different age categories. The studies revealed
that off-label prescribing is more common among special-
ists than in general practitioners. Psychiatric and malignant
diseases are often associated with off-label prescribing,
which is not surprising, having in mind, that unknown eti-
ology and factors influencing disease progression require
highly complex approach to the treatment and selection of
an effective therapeutic. Application of drugs outside their
original license is evident in obstetrics, psychiatry as well
as in the treatment of some infectious diseases. Off-label
prescribing is common in pediatrics practice, which is due
to the specific age of the patients. The most commonly pre-
scribed off-label drug categories include drugs used in the
therapy of cardiovascular diseases, anticonvulsive drugs,
antipsychotics, antidepressants and antiasthmatics. Nu-
merous studies conducted in various therapeutic fields,
among different age groups and geographic regions indi-
cated that the newborns are the population that is most
commonly treated with medications that are beyond the li-
cense for this particular age group. According to these

studies, the percentage of children who received at least
one off-label or unregistered drug range between 36%-
92% at pediatric departments, 80%-97% at neonatology
department and 11%-37% in primary health care. Off-label
prescription is highly prevalent in oncology. According to
available data, particular antineoplastics are more fre-
quently associated with unlicensed and off-label drug pre-
scriptions than with the licensed one. However, the draw-
backs of off-label prescription practice should not be ne-
glected. Potential problems associated with the off-label
drug prescription include the following: adverse reactions
associated with off-label drug prescription, increased re-
sponsibilities of health care providers in view of patient
wellbeing, impossibility of compensating health care ex-
penses due to application of off-label drugs, promotion of
off-label drugs by the manufacturers. Major drawback of
the off-label drug application is an increased probability of
adverse effects of the drug. It is attributed to the fact that
safety and effectiveness of an off-label drug have not been
confirmed. The, implementation of more precise legisla-
tion defining appropriate prescription and application of
off-label drugs as well as stipulating the responsibilities of
all parties participating in such therapeutic approach is
highly demanded in our country. Creation and regular up-
date of a registry of off-label drugs applied in daily health-
care practice is of vital importance.
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Introduction

Pancreatic cancer is an aggressive disease which
usually causes no symptoms in its early stages, making it
difficult to diagnose. Initial symptoms may include severe
pain in the back or stomach area, unexpected weight loss,
jaundice, feeling sick, diarrhea, weight loss and loss of
appetite, which can severely reduce a patient’s quality of
life (QoL). As such, there are rarely more than a few months
between diagnosis and death. In this context of limited
survival, quality of life assumes great importance and it's
improvement must be the main treatment goal. Gemcitabine
is a chemotherapy treatment that is toxic to cancer cells
by stopping a part of the cancer cell replicating itself. It
has been considered the standard treatment for locally
advanced or metastatic adenocarcinoma of the pancreas,
because it has a wider spectrum of antitumor activity due
to its different cellular pharmacology and mechanism of
action. Gemcitabine is metabolized intracellularly to two
active metabolites, gemcitabine diphosphate (dFdCDP)
and gemcitabine triphosphate (dFdCTP). The cytotoxic
effects of gemcitabine are exerted through incorporation
of dFACTP into DNA with the assistance of dFdCDP,
resulting in inhibition of DNA synthesis. The aim of this
study is to assess the clinical effectiveness of gemcitabine
on quality of life in patients through different stages of
pancreatic cancer.

* zibraimi@yahoo.com

Materials and methods

Fifty pancreatic cancer patients, suffering from local,
advanced or metastatic pancreatic adenocarcinoma,
as histologically proven by the Oncological Institute
of Kosovo, were recruited in a trial during the period,
2014/2015. They were treated with gemcitabine of 1000
mg/m2 once weekly for seven weeks, followed by one
week of rest during the first cycle and subsequently 1000
mg/m?2 once weekly for three weeks followed by one week
of rest until relapse or intolerable toxicity. The quality
of life was measured by the Functional Assessment of
Cancer Therapy-Hepatobiliary cancer (liver, bile duct and
pancreas) (FACT-Hep) scale. The FACT-Hep contains
specific subscales assessing physical well being (seven
questions), social/family well being (seven questions),
emotional well being (six questions), functional well being
(seven questions), and additional concerns (18 questions)
(FACT-Hep, 2007). The collected data were analyzed with
STATA Version 11 program. Baseline characteristics were
analyzed with t-tests for continuous data and Pearson’s
x2 was used for categorical variables. The focus of the
analysis was to test whether significant differences existed
between the age of patients, components of FACIT, surgery,
radiotherapy, stage of cancer, quality of life, and clinical
effect of the treatment. A P value of less than 0.05 shows
the criterion for statistically significant results.
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Results and discussion

From 50 patients, 26 (52%) were newly diagnosed
and 24 (48%) had prior treatment history. Median age is
62 years (range 18-79 years), 28 males (56%), 22 females
(44%). A majority, 34 patients (68%) had stage IV dis-
ease at diagnosis, 10 patients (20%) had stage III, and 6
patients (12%) had stage I-II at diagnosis. Only 8 patients
(16%) underwent surgery, where 3 (6%) of them had whi
pple’spancreaticoduodenectomy, while 5 (10%) had gas-
troenterostomy. None of them went through radiation ther-
apy and all of them 50 (100%) were treated with chemo-
therapy —gemicitabine. Overall QOL, FACT-Hep, p-val-
ue shows significance of correlation between components
of FACIT and stage of tumour. Physical well being shows
significant p-value (p=0.0000). Social/family well-being
shows significant p-value (p=0.003). Emotional well-be-
ing shows significant p-value (p=0.0001). Functional well
being shows significant p-value (p=0.0000). Addition-
al well-being shows significant p-value (p=0.0000). All
of these scales were significantly associated with surviv-
al, after inspecting the effects of stage at diagnosis. On av-
erage, about 50% of patients (25) with pancreatic cancer
survived beyond 12 months. About 4% (2 patients) lived
3-6 months, 6% (3 patients) 6-9 months, and 34% (17 pa-
tients) had a median of survival from 9-12 months. Two pa-
tients (4%) are still alive, which means they have survived
over 18 months. Median survival time for the entire co-
hort was 10.3 months (range 1-24 months), p-value shows
significance of correlation between survival rate and stage
of tumour, respectively (p=0.0003). The best available evi-
dence relating to the use of gemcitabine as a first line ther-
apy has been shown to be well tolerated and to have a mild
toxicity profile. Pancreatic cancer is the seventh most com-
mon cause of cancer death, according to Institute of Oncol-
ogy, Kosovo. Three-quarters of deaths are in people over
60 years old. The findings in this study shows that the clin-
ical effect of gemcitabine on the QoL of patients with pan-
creatic cancer may improve it. This is in accordance with

several other studies (Bourgade et al., 2013; Burris et al.,
1997; Halm et al., 2000; Kamar et al., 2003; Kuwahara et
al., 2012) which shows beneficial effects of gemcitabine on
overall QOL and psychological distress.

Conclusion

This study demonstrates that gemcitabine can improve
quality of life in advanced pancreatic cancer patients.
There is evidence of a very small survival possibility and
an improvement in QoL. The QoL satisfaction of patients
with pancreatic cancer measured by the FACIT-Hep,
provides helpful information and they may have significant
implications, as well as relief in getting clinical decisions.
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Introduction

Spontaneous reporting of adverse drug reactions
(ADR) is one of the most effective ways to monitor the
safety profile of a medicinal product during its post-au-
thorization life-cycle. Patients are direct participants in
the spontaneous reporting system in Bulgaria since 2012
(Lebanova et al., 2015). However the rate of ADRs report-
ed by patients to the competent authorities is still low. On
the background of the significant under-reporting of ADRs
through official channels, new medically orientated inter-
net forums have given voice to patients who share infor-
mation about their therapy, including experiences with ad-
verse events (Ginn et al., 2015 and Lardon et al., 2015).
As a result some risks, which could be vital, are being dis-
cussed online.

The effectiveness of several different gonadotro-
pin preparations, used for ovarian stimulation of wom-
en, undergoing therapy for assisted reproduction technol-
ogies (ART) has been widely discussed. Being focused on
the comparative effectiveness studies of menotropins and
FSH, derived by recombinant technologies, the issue of
safety of these preparations is neglected and reduced only
to the lack of ovarian hyper stimulation syndrome (OHSS)
and multiple pregnancies, which are usually set as safety
endpoints in clinical trials (Lebanova et al., 2015). How-
ever, as far as the safety monitoring of these medicines is
concerned, there is still not enough and reliable post mar-
keting data for the safety profile of stimulation hormones.

* slavil 702@gmail.com

Objectives

To compare ADRs of recombinant medicines, used in
ART, identified in consumer reviews from online forums
and the corresponding data, mentioned in the Summary
of Product Characteristics (SmPC) and the data, collected
from the Bulgarian Drug Agency reporting system.

Materials and methods

Both Google, social media and selected medical web-
based forums search was conducted using the follow-
ing key words in Bulgarian language: Adverse drug reac-
tion, side effects, assisted reproduction, in vitro fertiliza-
tion (IVF), ovarian stimulation. In addition a search for
the INN and the trade names of medicines from the fo-
cus group was performed - Corfollitropin, Follitropinalfa,
Follitropin beta, Urofollitropin, Menotropin, human meno-
pausal gonadotropine. It was conducted a systematic re-
view of the SPCs of the medicines, approved by the BDA,
current to the date of the consumers’ web posts. A leading
aim of the current research was harvesting the information
from user archives and posts to identify both expected (i.e.,
mentioned in the SPC) and unexpected ADRs.

As most of the lexicon, used by forum participants,
while sharing their experience with investigated medicines
in the collected messages, does not correlate with the me-
dicinal terminology, some kind of “reference list” was cre-
ated for the purpose of this study to refer user content slang
to the medical explanation of a clinical condition.
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Results and discussion

The study identified 201 valid reports with resemblance
to adverse events, among a sample of 1000 posts collected
from 25 specialized forums, posted between November
2013 and May 2015. In comparison, there are no adverse
events reported to the BDA for the same period for the
studied drugs. Forum discussions, used for extracting the
consumer reviews are locked for changes and/or deletion
by moderators.

The analysis of the user generated content showed
that the majority of reviews and comments, which possi-
bly could contain adverse event information are connect-
ed with the application of recombinant gonadotropins. The
most often recombinant preparation, being detected in up-
loaded comments is Follitorpin beta (Puregon®) - 34% of
all collected on-line posts, followed by Follitropinalfa (Go-
nal F®) - 25% of all the messages, concerning stimulation
hormones and Corifollitropinalfa (Elonva®), which is less
discussed and was found in only 13% of the investigated
posts. The rest 28% of the analysed web content, obtained
during the study, is connected with on-line discussions con-
cerning purified urinary gonadotropins and are not object to
the current article.

An important fact that should be noticed here is the de-
scriptive statistics mentioned above does not claim to re-
flect significantly the frequency of ADRs, observed in the
real clinical practice. Current dissemination of user-related
content can only result in conclusions about the frequency
of on-line discussion of the mentioned recombinant stimu-
lating hormones, without pointing a tendency of prescrib-
ing or valid statements for benefit/risk ratio of these me-
dicinal products. What should be considered here are bias-
es like prescribing preferences of physicians at the time of
the on line discussions, social-economic status of the pa-
tients, who are authors of the on-line comments, and the at-
titude of treated women to the Internet as source of medi-
cal information.

The analysis of signals, detected in the user comments
showed that social media based signals issued potential un-
expected adverse events for all of the investigated recombi-
nant medicinal products. Regarding Follitropinalfa, social
media users electronically share descriptions of 4 condi-
tions that can be possibly associated with and following the
administration of the product: weight gain, ovarian pain,
frequent urination and emotional instability. None of this
possible ADRs has been listed in the section 4.8. “Adverse
Drug Reactions” of the SmPCs, where the following pos-
sible adverse events are categorized in accordance to their
frequency: ovarian cysts, stomach ache and gastrointestinal
disorders, ovarian torsion, thromboembolism, mild to se-
vere hypersensitivity, reactions, including anaphylactic re-
actions and shock. Comparison of the two lists showed that
both internet signals and the SmPC provide information for
two potential adverse reactions — headache and the OHSS
syndrome.

Consumers, who discuss electronically their experience
with Follitropin beta cite 7 conditions, they suffered while
using the medicine and can be read in the ADR section of
the SmPC- local reactions at the site of injection, OHSS,
headache, gastrointestinal disorders, pelvic pain, general-
ized hypersensitivity reaction, mood swings. In contrast,
user-generated web signals offer 4 unexpected conditions,
which can be possible adverse reactions: emotional insta-
bility, hot flashes, weight gain, and excessive hair growth.

In support of the hypothesis that social media can be a
valid source of reliable information about adverse reactions
to recombinant gonadotropins, the current study found a
significant parity between signals, provided on-line by us-
ers and the approved product characteristic. Both sources
were found to offer reports for the following conditions,
associated with the Corifollitropin administration: head-
ache, dizziness, nausea, back pain, OHSS, pelvic pain, pel-
vic discomfort, breast tenderness. All the collected user re-
views were checked for statements, corresponding with all
the rest ADRs, mentioned in the SmPC: hot flushes, abdom-
inal distention, vomiting, diarrhea, constipation, spontane-
ous abortion, ovarian torsion, adnexa uteri pain, premature
ovulation, breast pain, fatigue, injection site hematoma,
pain at the injection site, irritability, increased level of Ala-
nine aminotransferase and Aspartate aminotransferase, pro-
cedural pain, but none of them were cited during the on-line
discussions. Instead there were signals, detected which con-
tribute to the list of conditions, potentially connected with
the product by describing palpitation, joint pain and fatigue
and sleepiness, which might prove to be unexpected ADRs.

Conclusion

The rate of reporting of ADRs by the official
pharmacovigilance channels is still extremely low,
especially for hormones, used for ovarian stimulation
during fertility therapies. At the same time internet forums
and chat rooms can be a source of valuable first-hand
information for disorders, resulting from application of
hormones mentioned above.
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Introduction

A major concern of public health worldwide is the
emergence of antimicrobial resistance due to inappropriate
use of antimicrobials and their impact on increasing mor-
bidity, mortality and costs (Herrera, 2013; Huttner et al.,
2013). To combat this phenomenon there is a consensus
that coordinated action and measures are needed (Huttner
et al., 2013, Maddocks, 2013). A simple, feasible way to
provide information on antibiotic use on hospital level is
conducting Point Prevalence Surveys (PPS). This survey
is a part of a worldwide project on antibiotic surveillance
called Global PPS, which will enable to make result com-
parisons between hospitals in Kosovo and abroad.

The aims of this survey were to monitor patterns of an-
tibiotic use in the hospital and to identify targets for quality
improvement within the aim to optimize antimicrobial pre-
scribing for children and adults.

Materials and methods

The survey was implemented in June 2015. The sur-
vey included all inpatients (adults, children and neonates
admitted on medical, surgical and intensive care units) at 8
o’clock. Detailed data were collected only for patients who
were being treated with antibiotic on the day of survey.
These data included gender, age, weight (children and neo-
nates), antibiotic used (type, dose, dosage, route of admin-
istration), type of treatment (empiric, targeted), reason for
treatment (community acquired infection CAI, hospital ac-
quired infection HAI, surgical or medical prophylaxis), use
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of treatment protocols, reason in notes. Surgical prophy-
laxis was encoded as single dose, 1 day or more than one
day prophylactic prescribing. Since the audit of prophylax-
is was conducted for previous 24 hours, surgical depart-
ments were not audited on Monday. Data were collected
from patient’s medical record, including treatment cards,
laboratory results and other official medical documents.
Daily hospitalizations and outpatients, defined as ambula-
tory care patients and emergency admissions on the day of
the survey were excluded from the survey. Denominator
data included all eligible inpatients on the day of survey.
All the data were entered online using Global-PPS web
based tool. After that data were validated and analyzed.

Results and discussion

On the day of the survey 1468 beds were available,
with an occupancy rate of 63.56%.

The total number of patients included in the survey
was 933: 768 (82.31%) adults, 77 (8.26%) pediatric and 88
(9.43%) neonatal patients.

Overall, from the total number of hospitalized patients,
325 (34.8%) patients received at least one antibiotic: adults
32.3%, children 54.5% and neonates 39.8% of respective
patients.

Top 3 diagnoses for treatment, excluding prophy-
lactic treatment, NICU (Neonatal Intensive Care Unit)
and NMW (Neonatal Medical Ward) patients, were Pneu
(25.2%), Bron (15.4%) and TB (13.8%).

The majority of patients received parenteral antibiotics
(89.2%). 26.3% of patients had multiple antibiotic diagno-
sis and 26.7% were identified as multiple antibiotic patients.

95% of patients that received antibiotics were treated
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empirically.

The most prescribed group of antibiotics in UCCK
were other beta-lactam antibiotics with 51.8% (ATC
JO1D), followed by aminoglycosides 15.1% (ATC JO1G)
and other antibiotics 14.4% (ATC J01X).

Overall 32 different types of antibiotics were pre-
scribed; cefazolin was the most prescribed one (21.9%),
followed by ceftriaxone (16.0%) and gentamicin (7.8%).
Analysis of quality indicators of antibiotic prescribing for
adults and children in our survey showed that there were no
treatment protocols and no stop/review dates documented.
On the other hand, reason in notes was documented in most
of antibiotic prescriptions.

Community acquired infections (CAI) constituted
85.3% of antibiotic prescriptions, whereas hospital ac-
quired infections (HAI), 14.7%. Prophylactic treatment
was more pronounced in surgical prophylaxis 74.7%, in
comparison with medical prophylaxis 25.3%.

Our survey showed that in UCCK duration of prophy-
lactic treatment was more than 1 day in all cases.

Antibiotic use among children is considerably high-
er than 36.7% result from the ARPEC PPS study of 2012
(Verspoten et al., 2016) and results from the Antibiotic Re-
sistance and Prescribing in European Children Point Prev-
alence Survey (ARPEC-PPS, 2011) conducted in Europe-
an (35.4; 95% CI: 33.6-37.2%) and non-European hospi-
tals (43.8%; 95%CI: 41.3-46.3%) (Versporten et al., 2013).

What stands out from our results is high percentage of
antibiotics used for the treatment of tuberculosis (13.8%),
which suggests high prevalence of tuberculosis in Koso-
vo and it is a concerning fact for our public health system.

Parenteral antibiotic administration was significantly
greater than European results from (ECDC, 2013; ESAC,
2009) where parenteral prescription for adults and children
was 70.6% (country range: 47.8-91.4%)).

Empiric prescription of antibiotics was unacceptably
high. Reasons for this may be various, i.e. Clinical Mi-
crobiology Laboratory is a part of Public Health Institute
and not within the hospital, and another contributing factor
may be the lack of sufficient collaboration between clini-
cists and microbiologists. Antibiotic prescription based on
susceptibility testing is considered as an important factor in
raising the success rate of treatment as well as in shorten-
ing the time of hospital stay.

In Europe prescribing patterns are characterized by
very common use of the combination penicillins, mainly
co-amoxiclav (11% of all antimicrobial agents) in 79.2%
of 17 European Hospitals (2000 - 2005) (Zarb et al., 2011).

Our survey showed that cephalosporin’s were the most
used group of antibiotics in UCCK, which is not in line
with recommendations of WHO. High level of cefazolin
prescription, an older 1st generation cephalosporin, devi-
ates from the recommendation on ceftriaxone use from the
cephalosporin group.

Results show quite high aminoglycoside prescription
(15.1%). Actual recommendations on their prescription

suggest to be as restrictive as possible and in strict thera-
peutic monitoring (Avent et al., 2011).

Overall, it is noted that antibiotic prescription patterns
in UCCK are in contradiction with approved WHO rec-
ommendations, which recommend prescription of narrow
spectrum antibiotics, targeted therapy and implementation
of restrictive policies (WHO, 2011).

Also, of great concern is the fact that medical and sur-
gical prophylactic use of antibiotics in UCCK is more than
1 day in all recorded cases, which suggest the need for es-
tablishing proper prophylactic protocols.

Conclusion

Antibiotic prescription in UCCK hospitalized patients
deviates from rational prescribing standards. Data from
this survey will be an important tool in identifying goals
for quality improvement in UCCK and Kosovo and to sup-
port preparation of guidelines and protocols for prudent
use of antibiotics.

References

Avent, M.L., Rogers, B.A., Cheng, A.C., Paterson, D.L.,
2011. Current use of aminoglycosides: indications,
pharmacokinetics and monitoring for toxicity. Intern. Med.
J. 41, 441-449.

ECDC, 2013. Surveillance report: Healthcare-associated
infections and antimicrobial use, 2011-2012. European
Centre for Disease Prevention and Control, Stockholm.

ESAC, 2009. Report on Point Prevalence Survey of antimicrobial
prescription in European hospitals, 2008. Antwerp. European
Surveillance of Antimicrobial Consumption, 2009.

Huttner, A., Harbarth, S., Carlet, J., Cosgrove, S., Goossens,
H., Holmes, A., Jarlier, V., Voss, A., 2013. Antimicrobial
resistance: a global view from the 2013 World Healthcare-
Associated Infections Forum. Antimicrob. Resist. Infect.
Control 2, 31.

Maddocks, S., 2013. Antimicrobial resistance: global problems
need global solutions. Med. J. Aust. 198, 241.

Versporten, A., Bielicki, J., Drapie, N., Sharland, M., Goossens,
H., ARPEC project group., 2016. The Worldwide
Antibiotic Resistance and Prescribing in European Children
(ARPEC) point prevalence study: developing hospital-
quality indicators of antibiotic prescribing for children. J.
Antimicrob. Chemother. 71 (4), 1106-1117.

Versporten, A., Sharland, M., Bielicki, J., Drapier, N.,
Vankerckhoven, V., Goossens, H. ARPEC Project Group
Members, 2013. The antibiotic resistance and prescribing
in European Children project: a neonatal and pediatric
antimicrobial web-based point prevalence survey in 73
hospitals worldwide. Pediatr. Infect. Dis. J32, 242-253.

WHO, 2011. The World Medicines Situation 2011 - Rational Use
of Medicines. WHO Report.

Zarb, P., Ansari, F., Muller, A., Vankerckhoven, V., Davey, P.G.,
Goossens, H., 2011. Drug utilization 75% (DU75%) in 17
European hospitals (2000-2005): results from the ESAC-2
Hospital Care Sub Project. Curr. Clin. Pharmacol. 6, 62-70.

Maced. pharm. bull., 62 (suppl) 75 - 76 (2016)


http://www.ncbi.nlm.nih.gov/pubmed/?term=Rogers%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=21309997
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cheng%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=21309997
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paterson%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=21309997
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bielicki%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26747104
http://www.ncbi.nlm.nih.gov/pubmed/?term=Drapier%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26747104
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sharland%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26747104
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goossens%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26747104
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goossens%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26747104
http://www.ncbi.nlm.nih.gov/pubmed/?term=ARPEC%20project%20group%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Versporten%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23838740
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sharland%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23838740
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bielicki%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23838740
http://www.ncbi.nlm.nih.gov/pubmed/?term=Drapier%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23838740
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vankerckhoven%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23838740
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goossens%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23838740
http://www.ncbi.nlm.nih.gov/pubmed/?term=ARPEC%20Project%20Group%20Members%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=ARPEC%20Project%20Group%20Members%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zarb%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21235461
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ansari%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21235461
http://www.ncbi.nlm.nih.gov/pubmed/?term=Muller%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21235461
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vankerckhoven%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21235461
http://www.ncbi.nlm.nih.gov/pubmed/?term=Davey%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=21235461
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goossens%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21235461

Macedonian pharmaceutical bulletin, 62 (suppl) 77 - 78 (2016)

ISSN 1409 - 8695
UDC: 615.33(497.115)
Short communication

Antibiotic prescribing in regional hospital Prizren

Denis Raka'*, Kreshnik Hoti!, Naim Morina', Jetémira Bytygi®, Albiona Rashiti?,
Zana Deva’, Besa Bahtiri®, Lul Raka??

!Pharmacy Department, Medical Faculty, University of Prishtina “Hasan Prishtina”,
St. Bulevardi Déshmorét e Kombit p.n., Prishtina, Kosovo
’National Institute of Public Health of Kosovo, St. Bulevardi Déshmorét e Kombit p.n., Prishtina, Kosovo
SMedical Faculty, University of Prishtina “Hasan Prishtina”, St. Bulevardi Déshmorét e Kombit p.n., Prishtina, Kosovo

Introduction

Antimicrobial resistance is a major public health prob-
lem and continuing progress in the treatment of many in-
fections is threatened by the growing resistance of patho-
gens to antimicrobial agents (Versporten et al., 2016). Ju-
dicious use of antibiotics is essential to slow the emergence
of antibiotic resistance in bacteria and extend the useful
lifetime of effective antibiotics (Goossens, 2009).

The importance of surveillance data with regard to an-
timicrobial use and resistance at local and national levels
and the role of antibiotic stewardship is emphasized by
the 2011 European Commission Action Plan against rising
threats from antimicrobial resistance (COM, 2011).

A simple and feasible way to assess antibiotic con-
sumption is using a point prevalence survey (PPS).

Kosovo is a part of global efforts to combat irratio-
nal antibiotic use and accompanying bacterial resistance
through the Global PPS program. As part of this nation-
al and global program, we conducted the survey in region-
al hospital Prizren.

The study aimed to describe antibiotic prescribing
practices among hospitalized patients in regional hospital
(RH) in Prizren, among adults, children and neonates and
to identify targets for improvement of the quality of anti-
biotic prescribing.

Materials and methods

The survey was implemented in June 2015. The sur-
vey included all inpatients from all wards admitted at 8
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o’clock. Detailed data were collected only for patients who
were being treated with antibiotic on the day of survey.
These data included gender, age, weight (children and ne-
onates), antibiotic used (type, dose, dosage, route of ad-
ministration), type of treatment (empiric, targeted), reason
for treatment (community acquired infection CAI, hospi-
tal acquired infection HAI, surgical or medical prophy-
laxis), use of treatment protocols, reason in notes. Surgi-
cal prophylaxis was encoded as single dose, 1 day or more
than one day prophylactic prescribing. Since the audit of
prophylaxis was conducted for previous 24 hours, surgical
departments were not audited on Monday. Data were col-
lected from official patient’s medical record. Daily hospi-
talizations and outpatients, defined as ambulatory care pa-
tients and emergency admissions on the day of the survey
were excluded from the survey. Denominator data includ-
ed all eligible inpatients on the day of survey. All the data
were entered online using Global-PPS web based tool, af-
ter what data were validated and analyzed.

Results and discussion

Total number of patients included in the survey was
232. 47% of them received an antibiotic, 200 adults (43%
treated with antibiotics), 18 children (83.3% treated with
antibiotics) and 14 neonates (57.1% treated with antibiot-
ics). Two most frequent diagnoses for treatment with anti-
biotics were ENT (ear-nose-throat infections) and TB (tu-
berculosis) with 17.7% each. Parenteral antibiotic prescrip-
tion was 95.8% in total. Empiric prescribing was domi-
nant (91.3%) in comparison to targeted treatment. Most
prescribed groups of antibiotics in RH Prizren were oth-
er beta-lactams 57.1% (ATC J01D), followed by amino-
glycosides 18.3% (ATC JO1G) and penicillins 15.9% (ATC
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JOIC). Top 3 AB prescribed were ceftriaxone 42.9%, gen-
tamicin 9.3% and ampicillin 8%. Investigation of quality
indicators for antibiotic prescribing in adults and children
in RH Prizren showed a consistent lack of treatment pro-
tocols and documentation of stop/review date of antibiot-
ic treatment. Reason for treatment was documented in al-
most all cases. Community acquired infections were the
main reason for treatment (93.9%); health care infections
(6.1%). 71.2% of prophylactic prescribing was for surgical
prophylaxis, and 28.8% for medical prophylaxis. In terms
of duration of prophylactic treatment, all patients were
treated for more than one day. Regional hospital Prizren is
a secondary type hospital and one of the largest in Kosovo.

Antibiotic use in pediatric (83.3%), neonatal (57.1%)
and in adult (43%) patients is very high, when compared
with numbers from ECDC report, according to which 35%
of patients received at least one antibiotic (country range
21.4%-54.7%) (ECDC, 2013), results from ARPEC PPS
from 2012, according to which the mean antibiotic use in
European children was 36.7% (Verspoten et. al, 2016) and
results from (ARPEC-PPS, 2011) conducted in European
(35.4; 95% CI: 33.6-37.2%) and non-European hospitals
(43.8%; 95%CI: 41.3-46.3%) (Versporten et al.,2013). An-
tibiotic use in children hospitalized in RH Prizren is sig-
nificantly higher than in European hospitals, especially in
medical wards (83.3% vs. 39.5%, according to ARPEC-
PPS 2012). What stands out in RH Prizren is the top place
for tuberculosis treatment, alongside ear-nose-throat infec-
tions, which is quite concerning.

When compared to European hospitals, RH Prizren has
a very high percentage of parenteral antibiotic prescription
(95.8%). Studies conducted in Europe show that paren-
teral prescription in adults and children is 70.6% (country
range: 47.8-91.4%) (ECDC, 2013; ESAC, 2009).

Total empiric prescribing was very high resulting from
different reasons common in Kosovo’s health system, such
as low capacities of clinical microbiology laboratories,
lack of collaboration between clinicians and microbiolo-
gists, scarce funding of laboratories etc. As prescription
based on susceptibility testing is one of the cornerstones of
prudent antibiotic use we recommend urgent measures to
improve this anomaly.

Excessive use of ceftriaxone (42.9%) is an indicator
of a irrational antibiotic prescription which needs to be ad-
dressed, due to impact on triggering bacterial resistance,
particularly for ESBL strains (extended spectrum beta-lac-
tamase) (Skrlin et al., 2011). Results show high rate of ami-
noglycoside prescribing, which are the second most pre-
scribed group with 15.1%. Actual recommendations rec-

ommend that prescription of this group of antibiotics be as
restrictive as possible and in strict therapeutic monitoring.
Narrow spectrum antibiotics (benzylpenicillin, erythromy-
cin, azithromycin, clarithromycin), targeted treatment and
implementation of restrictive policies on antibiotic pre-
scription, recommended by WHO, are not applied in RH
Prizren. The lack of treatment protocols and documenta-
tion of stop/review date greatly impacts the quality of an-
tibiotic prescribing, so we recommend urgent measures to
correct these quality indicators.

Conclusion

Antibiotic prescribing in RH Prizren is not accord-
ing to standards. Data gathered from this survey will help
to identify targets to improve the quality of antibiotic pre-
scription within the hospital.
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Introduction

Diabetes mellitus is a syndrome characterized by
chronic hyperglycemia and disorder of the metabolism of
carbohydrates, protein and fat associated with a relative or
absolute lack of insulin secretion and insulin action. Diabe-
tes 1s one of the most common endocrine disorders, with a
tendency of increased growth. It is a consequence of mod-
ern lifestyles and the increasing number of internal, genet-
ically conditioned and external etiological triggers. Diabe-
tes is not only medical but also economic and social prob-
lem (Brunton, 2008).

Diabetes mellitus - type 1 is a disease of the young
people - children, adolescents and adults. Insulin is part of
their daily treatment because without it the outcome is fa-
tal (Haycox, 2004; Heise et al., 2004).

Diabetes mellitus - type 2 covers 90% of all cases,
90% of insulin therapy, while the rest use the pill therapy.
Average daily dose of insulin is about 40 IE (International
Units) (Alberti and Zimmet, 1998).

The optimal insulin therapy should induce physiolog-
ical insulin secretion. Insulin analogues have different ab-
sorption, distribution, metabolism and elimination in terms
of human insulin. This enables the analogues to get approx-
imately closer to the human insulin (Nathan et al., 2009).

Insulin that are required for patients in the Munici-
pality of Stip are obtained and issued by the hospital phar-
macy at PHI Clinical Hospital Stip. Until 2012 year they
were obtained under the Law on public procurement,
through tenders organized by the hospital. Since 2012, in-
sulins strips to measure blood sugar, insulin needles, pens
and kits are obtained through centralized procurement by
the Ministry of Health.

* dijana.15623@student.ugd.edu.mk

The purpose of this paper is to realize the changes in
the variety and number of consumed units of insulin PHI
Clinical Hospital Stip given the type of mostly used insu-
lin per producer, strips to measure blood sugar, insulin nee-
dles, pens and whales in Stipdiabetes center in the period
from 2011 to 2014.

Materials and methods

The research and evaluation of the spent insulin’s is
based on the data of the consumption of insulin in the peri-
od from 2011 to 2014 received from the Hospital pharma-
cy in PHI Clinical Hospital Stip.

The data is arranged by type and origin of insulin prep-
arations, summed by year and made a comparison of con-
sumption and variety. The results are expressed in number
of packages.

Descriptive method was used in data processing.

Results and discussion

According to data from the Diabetes Centre in Stip, in-
sulin’s consumption in 2011, 2012, 2013 and 2014 contin-
ues to grow. The hospital has purchased various types of in-
sulin, according to the events, and generics manufacturer.

Insulin consumption in 2011 was 34932 insulins units
from different manufacturers with different types of action,
with 16 trade names. Over the coming years, the consump-
tion increased. In 2012 was 36932 packages from 16 trade
names, in 2013 increased to 41597 packages from 12 trade
names, while in 2014 the consumption of insulin reaches up
to 46460 from 11 trade names . The highest consumption in
all four years has insulin NovoMix “30” / Flexpen 3 ml/ 300,
which is a generic Insulin aspart, and belongs to a group of
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insulin’s with average-long acting and it is combined with
long-acting insulin’s. It’s consumption in 2011, 2012, 2013
and 2014 was 9656, 13573, 18426 and 15950 respectively.

Since 2013, there was reduced range of insulins used
under the trade name and manufacturer, as a result of the
centralized supply of insulin from the Ministry of Health.
This measure is taken because of the steady rise in con-
sumption of insulin, which is probably due to the increased
number of patients with diabetes, early detection and time-
ly same passage of patients with insulin dependent diabetes
treated with insulin. With centralized procurement there is
provided lower range of branded insulin, low prices, total
costs and reliability in the supply of sufficient quantities to
meet the increased needs.

In the research there are processed the spending strips
to measure blood sugar, needles and other accessories. In
2012 and 2013, we issued a number of different types of
strips to measure blood sugar depending on the type of the
glucometar. While in 2014 was issued only one type of
strips for measuring blood sugar and it is called Trueressult.
In 2012 there are issued 63600 boxes of strips to measure
blood sugar, while in 2013 consumption increased by 29%
and amounted to 89650. In 2014 there are issued 115620
strips to measure blood sugar levels from Trueressult and
that consumption increased by 22%. The highest consump-
tion of strips to measure blood sugar levels in 2012 are from
Roche Accucheck Nano 1/50 and it was 28250.

Consumption needle apparatus for measuring blood
sugar in 2011 was 67711. In 2012 the use of the needles
increased by 16.8% and amounted to 81391, in 2013 in-
creased by 22.6% and amounted to 105178 needles. In
2014 we have reduced the use of needles by about 10%
and it amounts to 94639 needles.

The rising use of bands for measuring glucose in the
blood and needle apparatus for measuring the sugar is part-
ly due to the growing number of diabetics, and it is a part
of a program of measures introduced by the Government of
the Republic of Macedonia by introducing centralized pro-
curement of insulin and stripes for measuring blood sugar.

Conclusion

Consumption of insulin in 2011, 2012, 2013 and 2014
PHI Clinical Hospital Stip continues to grow. The highest

consumption of fast-acting insulin, while the consumption
of insulins intermediate - long action in the last two years
completely replaced with insulins medium - long-acting
combined with long-acting;

Since 2013, decreased variety of insulins used un-
der the trade name and the manufacturer, which is a re-
sult of the centralized supply of insulin from the Minis-
try of Health

Increasing use of strips to measure blood sugar and
needle apparatus for measuring glucose on blood level
which is partly due to the growing number of diabetics,
part of a program of measures introduced by the Govern-
ment of the Republic of Macedonia by introducing central-
ized procurement of insulin strips to measure blood sugar.

By tracking the consumption of insulin improves the
basics for quality procurement and reliable supply of qual-
ity and reliable insulin.

References

Alberti, K.G., Zimmet, P.Z., 1998. Definition, diagnosis and
classification of diabetes mellitus and its complications.
Part 1: Diagnosis and classification of diabetes mellitus
provisional report of a WHO consultation. Diabet Med.
15(7), 539-553.

Brunton, S., 2008. Initiating insulin therapy in type 2 diabetes:
benefits of insulin analogs and insulin pens. Diabetes
Technol. Ter. 10, 247-256.

Haycox, A., 2004. Insulin aspart: an evidence-based medicine
review. Clin. Drug Invest. 24, 695-717.

Heise, T., Nosek. L., Renn, B.B., Endahl, L., Heinemann, L.,
Kapitza, C., Draeger, E., 2004. Lower within-subject
variability of insulin detemir in comparison to NPH insulin
and insulin glargine in people with type 1 diabetes. Diabetes
Care 53, 1614-1620.

Nathan, D.M., Buse, J.B., Davidson, M.B., 2009. Maedical
management of hyperglycemia in type 2 diabetes: a
consensus algorithm for the initiation and adjustment of
therapy: a consensus statement of the American Diabetes
Association and the European Association for the Study of
Diabetes. Diabetes Care 32(1), 193-203.

Maced. pharm. bull., 62 (suppl) 79 - 80 (2016)


http://www.ncbi.nlm.nih.gov/pubmed/?term=Alberti%20KG%5BAuthor%5D&cauthor=true&cauthor_uid=9686693
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zimmet%20PZ%5BAuthor%5D&cauthor=true&cauthor_uid=9686693
http://www.ncbi.nlm.nih.gov/pubmed/9686693
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heise%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15161770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nosek%20L%5BAuthor%5D&cauthor=true&cauthor_uid=15161770
http://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%B8nn%20BB%5BAuthor%5D&cauthor=true&cauthor_uid=15161770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Endahl%20L%5BAuthor%5D&cauthor=true&cauthor_uid=15161770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heinemann%20L%5BAuthor%5D&cauthor=true&cauthor_uid=15161770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kapitza%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15161770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Draeger%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15161770

Macedonian pharmaceutical bulletin, 62 (suppl) 81 - 82 (2016)

ISSN 1409 - 8695
UDC: 615.035.7(497.11)
Short communication

Medication errors in the health care delivery-a review of the
literature

Tatjana Stojkovic', Valentina Marinkovic!, Dusanka Krajnovic!,
Milica Zekovic**, Ljiljana Tasic!

!Departmant of Social Pharmacy and Pharmaceutical Legislation, Faculty of Pharmacy, University of Belgrade, 450
VojvodeStepe, 11 000 Belgrade, Serbia
’Centre of Research Excellence in Nutrition and Metabolism, Institute for Medical Research, University of Belgrade, 1
TadeusaKoscuska, 11 000 Belgrade, Serbia

Introduction

Over the last decade, medication errors have become
an issue of major concern in health care and a critical com-
ponent of quality management (Bonnabry et al., 2008).
These types of failures may arise at any stage of the health
care delivery process, and various policy documents have
been published, stressing their frequency and impact. How-
ever, despite the growing interest indecreasing the rate of
medication errors, a low level of awareness and knowledge
has been noticed among health care professionals. There-
fore, this paper aims to provide a short review of the con-
cept of medication errors, with a special attention given to
their definitions, types and causes, as well as to the cur-
rent regulatory requirements regarding their reporting and
monitoring in the Republic of Serbia.

Material and methods

A comprehensive search of available electronic data-
bases Medline and Web of Science has been carried out
from database inception to December 2014. A following
combination of key words has been used: (medication er-
rors OR adverse drug events) AND (definitions OR taxon-
omy); (medication errors OR adverse drug events) AND
(incidence OR frequency OR types OR causes OR classi-
fication). Additionally, applicable laws and regulations of
the Republic of Serbia related to the issue of errors’ report-
ing and monitoring have been examined.

* zekovicmilica@gmail.com

Results and discussion

Patient safety and medication errors represent a
significant part of the quality of health care, as a wider
concept. A 1999 landmark report “To err is human” brought
this issue to the forefront for both professional and general
public, stating that “At least 44,000 people, and perhaps as
many as 98,000 people, die in hospitals each year as a result
of medication error that could have been prevented” (Kohn
et al., 1999). In addition to such morbidity and mortality
rates, it was estimated that medication errors resulted in
considerable health expenditures as well.

Various definitions of medication errors have been
identified, such as the one from the National Coordinating
Council for Medication Errors Reporting and Prevention
(NCCMERP), stating that this type of failures represents
“any preventable event that may cause or lead to
inappropriate medication use or patient harm while the
medication is in the control of the health care professional,
patient, or consumer” (NCCMERP, 1998). However,
authors have identified heterogeneity of definitions and
terminology in this area, which significantly hampers
the synthesis of existing scientific knowledge and a
comparison of the results. Therefore, it would be necessary
to develop an international taxonomy, in order to facilitate
errors’ reporting and the synthesis of data obtained.

Medication errors may occur at any stage of the
medication delivery process, such as prescribing,
dispensing and administration. Prescribing errors include
prescribing faults, a type of failure which results in an
irrational, inappropriate or ineffective prescribing, and
prescription errors, as omissions in filling the prescription
that results in erroneous specifying one or more data. The
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second type of potential failures are dispensing errors,
which could be defined as any discrepancy between the
medication order and delivery made by pharmacists in
a hospital or community pharmacy setting. According
to the study results, these errors occur at a rate of 51.5
million out of 3 billion prescriptions filled annually in
the United States i.e. 4 per day in a pharmacy filling 250
prescriptions daily, respectively (Bootman et al., 2006),
whereas the commonest types are dispensing the wrong
medicine, strength, form or quantity, as well as improper
labeling. Lastly, administration errors include failures
made by nurses during administration of medicines to
hospitalized patients, as well as errors made by patients
during the use of medicines. This is mostly caused by a
low level of adherence, health illiteracy, inadequate way
of drug storage and accidental medication mix-ups caused
by visually/audio similar names and/or packages. Elderly
patients are considered to be particularly vulnerable, owing
to the polypharmacy, physical disability and cognitive
limitations.

Various critical system elements that may have an im-
pact on medication errors occurrence have been identified,
such as incomplete collection and use of demographic and
clinical patient data; insufficient health care professionals’
knowledge of medications; poor and ineffective commu-
nication among health care providers and the absence of
collaborative practice; sound-alike/look-alike medications
and/or their improper labeling; inadequate working envi-
ronment such as poor lighting, high noise levels, cluttered
work space and work overload; inadequate and/or insuffi-
cient health professionals’training about interventions for
the safety improvement; the lack of adequate education of
patients regarding their own health status and treatment;
and finally, the lack of supportive strategies for reporting,
analysis and reduction of medication errors in health care
facilities (Cohen, 2007).

Nowadays, the underreporting of medication errors
has been recognized as a tremendously significant prob-
lem. In the Republic of Serbia, this aspect of risk manage-
ment has been regulated by the Rulebook on indicators of
quality of health care (Official Gazette of RS, No 49/2010).
All health care providers have been obliged to monitor and
report defined indicators, including those related to the pa-
tient safety, such as the rate of adverse drug reactions re-
ported, the number of prescriptions with administrative
and professional mistake (prescribing faults and prescrip-
tion errors), as well as the rate of dispensing the wrong
drug. However, a significant trend of missing data regard-
ing the patient safety indicators has been noticed in annual

reports on improving the quality of health care, due to in-
adequate reporting. Owning to this fact, the same conclu-
sion that our health care professionals do not realize the
importance of failures’ monitoring and reporting has been
drawn for several years, emphasizing the necessity of rais-
ing their awareness related to the significance of recording
all failures incurred so as to prevent them from happening
again. In addition, it is necessary to conduct research on
the types and causes of medication errors, which has not
yet been undertaken in Serbia. This may allow the proac-
tive detection of systemic weaknesses and implementation
of appropriate risk-reduction strategies.

Conclusion

Raising awareness of the issue of medication errors
has resulted in an increase in the number of studies on in-
cidence, types and causes of prescribing, dispensing and
administration errors. However, the identified heterogene-
ity of operational definitions disables the synthesis of ex-
isting findings in this area. Furthermore, even though risk
management phases, including monitoring and recording
of medication errors, have been regulated in many coun-
tries, experience from Serbia indicates the necessity of fur-
ther health care providers’ education regarding these activ-
ities, since underreporting still remains one of the most sig-
nificant barriers for the prospective risk management and
errors prevention.
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Introduction

Cardiovascular diseases (CVDs) are the foremost
health problem in the world today and hold the lead in
mortality causes. This is why the search and development
of new effective pharmaceutical substances for the
protection of cardiovascular system are among the priority
directions of scientific research. A lot of drugs that are used
for correction of cardiovascular system disturbances can
be in certain manner placed among membrane-stabilizing
substances that reduce the accumulation of free radicals and
reactive oxygen species (ROS) in cells. Among the most
attractive are original complex substances of germanium
with organic bio ligands that are characterized by wide
spectrum of pharmaceutical activity and low toxicity.

Aim

The goal of this work was to determine a potential car-
dioprotective activity of a new coordinational compound
of germanium and nicotinic acid (MI['Y-1) that was syn-
thesized in laboratory of Department of General Chemis-
try and Polymers of Odessa I.I.Mechnikov National Uni-
versity under the supervision of professor Seifullina I. 1.
using a model of experimental chronic heart failure (Kre-
syun et al., 2004).

Materials and methods

Studies were conducted in adult male Wistar rats
(weight: 180-220 g). The animals were maintained (in-
cluding euthanasia) pursuant to the European Convention
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for the Protection of Vertebrate Animals used for Exper-
imental and Other Scientific Purposes (2016/63/EU) The
animals were fed a normal, balanced diet and had free ac-
cess to water in the animal house (vivarium) of the Bogo-
molets National Medical University (Kyiv City, Ukraine).
Experimetal chronic heart failure (CHF) was induced by
intramuscular injection of doxorubicin (DXR) (manufac-
tured by Kyivmedpreparat, OJSC, Ukraine 5 mg/kg once
a week for 5 weeks. Investigated compound was admin-
istered intraperitoneally daily for 5 weeks. Control group
consisted of animals that had solution of nicotinic acid
(NA) (niacin, BP, crystal powder (substance), manufac-
tured by Aarti Drugs Ltd, India) administered to them in-
traperitoneally daily for 5 weeks, 10 mg/kg. Intact ani-
mals had physiological solution administered to them in-
traperitoneally daily for 5 weeks. After the end of exper-
iment the animals were decapitated under light ether an-
esthesia, followed by extirpation of a heart for biochemi-
cal analysis. Index of antioxidant protection system (APS)
of a cell, products of peroxide oxidation of lipids (POL)
and oxidative modification of proteins (OMP) of cardio-
cytes were measured using spectrophotonometry and fluo-
rescent methods (Nizhenkovska,2009. Kolesov et al., 1984,
Chevari et al.,1985, Dubinina,1995). Amounts of protein in
tissue were measured using Lowry method (Lowry et al.,
1951). Results were computed using the Student t-test or
Mann-Whitney test for distribution-free quantitative sam-
pling (n=10) and estimated with p<0,05.

Results and discussion

DXR belongs to anticell antibiotics and is one of
the most used drugs during chemotherapy of cancerous
growth. On the other hand it is widely known that DXR is
characterized by a several negative side effects, first of all
— big cardiotoxicity (Klaunig et al., 2010).
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Oxidative stress is caused by an imbalance between
excessive ROS formation and decrease in the body’s anti-
oxidant defense. ROS play a dual role in a variety of phys-
iologically normal and pathological conditions. In physi-
ological concentrations, ROS transmit signals of external
and internal environment of the body through regulatory
metabolic cascades, act as mediators and redox messen-
gers in various cellular processes and intracellular signal-
ling systems. At the same time, in certain pathological con-
ditions, excessive ROS accumulation promotes cell death
through induction of oxidative damage to cellular macro-
molecules, such as lipids, proteins and DNA. Increased
damage from ROS determines the cell fate through induc-
tion of cell cycle arrest and apoptosis. Normal tissues, bal-
ancing between synthesis and elimination of ROS, main-
tain intracellular redox homeostasis (Olson et al.,1981;
Saleem et al., 2014).

As opposed to free-radical processes in the body, there
is an antioxidant system consisting of a complex network
of protective mechanisms for cells, tissues and organs that
preserve and maintain body homeostasis. Balance between
these two opposing components, in a state of physiologi-
cal optimum, keeps peroxidation at a certain low level, pre-
venting chain oxidative process, and describes the antiox-
idant status in the body. One of the ways to prevent oxida-
tive stress is antioxidant system activation, the components
of which, in small concentrations, can inhibit the excessive
free radical generation.

In this work animals were observed to have an intense
formation of ROS that leads to failure of exchange of lipids
and proteins of cardiocytes in experimental animals under
the chronic DXR intoxication. Administration of NA and
MIT'Y-1 led to decrease of toxic effect of DXR on heart
tissue. It was proven that MII'Y-1 complex has more pro-
nounced antioxidant properties compared to NA.

Conclusions

Results of experiments prove expediency and efficien-
cy of MII'Y-1, member of a new class of chemical com-
pounds — coordination compound of germanium and nic-
otinic acid, in preventing problems that develop during
chronic heart failure.
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Introduction

Clinical pharmacy as defined by European Society of
Clinical Pharmacy is a branch specialized for health which
includes all activities and services of clinical pharmacists
to ensure development and growth of rational, proper and
safe administration of drugs (ESCP, 2010).

Our country, Bosnia and Herzegovina, is a member of
European Association of Hospital Pharmacists (EAHP),
and we also have Hospital Pharmacy section. Needs for
health care are growing, as well as the health departments’
costs due to demographic changes, aging of population
(number of people older than age of 65), needs for more
and more resources because of other health services and
polytherapy (use of multiple drugs in the therapy). Also,
there are appearances of new diseases, growing number of
diseases that require long-term and expensive treatments,
arrival of modern medical procedures and expensive drugs
with progress of technology. That is the reason why the
Bosnia and Herzegovina government and the Ministry of
health have decided to conducte reforms in health depart-
ment for reduction of the costs and system sustainability.

Nowadays, clinical pharmacists have more roles than
it was in the past. Pharmacists as health care professionals
are expected to be more included in process of prescrip-
tion, drug administration as well as tracking of efficiency
and safety of therapy, which means an equal role of phar-
macists and physicians in order to achieve a better effect in
patient treatment.

* cordalija.vedina@gmail.com

One of the modern roles of pharmacist is conductance
of rational pharmacotherapy in developed boundaries and
pharmaceutical care, focused on direct relation of phar-
macist and the patient, meaning an individual approach to
each patient, collecting data about drugs used by the pa-
tient from the disease history — therapy list, as well as by
patinet direct contact.

Individual approach to patient is foundation of rational
pharmacotherapy for achieving optimal therapy effect with
minimal side effects (Baci¢ Vrca at al., 2000). Patients’
individual and constant medical status tracking (ex. drug
concentration in body fluids) (Crnkovi¢ and Baci¢ Vrca,
2013), enable determination of eventual interactions and
side effects. However, the certain role of hospital pharma-
cists has not been into the practice as much as it should be
in Bosnia and Herzegovina hospitals and clinics.

The purpose of this paper is to show the importance of
clinical pharmacist in health care system, including phar-
macoeconomic aspects, patient safety and to establish the
role of clinical pharmacist in hospital pharmacy in Bosnia
and Herzegovina.

Materials and methods

Type of this research is of retrospective and descrip-
tive character. Official reports from Psychiatric hospital of
Canton Sarajevo for period of three years (2013, 2014 and
2015), that contain all relevant data about drug consump-
tion and financial reports were used. Those reports were
analyzed and obtained results were compared.
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Results and discussion

Drugs in hospital pharmacy of Psychiatric hospital of
Canton Sarajevo that have been dispensed from this de-
partment to other department in hospital is based on their
needs.

Since 2015 we’ve have new procedures that leads to
rationalizing pharmacotherapy. We have noted less drug
consumption per patient, thus resulting with lower drug
cost.

Pharmacoeconomy analysis, as it was previously men-
tioned was done for period of three years (2013, 2014 and
2015) and it showed significant reduction in drug usage.
Namely, analysis has shown that in 2013 in Psychiatric
hospital in Canton of Sarajevo 91.285 BAM (Bosnia-Her-
zegovina Convertible Mark) were spent, or it was 41% of
the budget. The same analysis for 2014 showed that 80.337
BAM were spent or 37% of the budget, while in 2015 in
Psychiatric hospital in Canton of Sarajevo 48.880 BAM
were spent or 22% of the budget for analyzed period.

Comparison of traditional system of drug distribu-
tion with new established system distribution per patient
where pharmacist can control the dosage, interval of dos-
age, clinically significant interaction of drugs etc., resulted
with significantly lower usage of drugs expressed in daily
defined doses (DDD)/100 thus indicating enhanced quali-
ty in drug distribution with new established system. Clini-
cal pharmacists helped to reduce polytherapy, medical mis-
takes and gives recommendations based on guidelines for
engaging on untreated conditions or stoppage of unneeded
therapy. The most common mistakes that might happen are
drug administration in wrong time, missing out drug dos-
age and wrong dosage.

Official Gazette of Sarajevo Canton in 2015 men-
tioned for the first time Decision on the positive, the hos-
pital and in-house compounded list of medicines in Sara-
jevo Canton, that contained drug distribution in hospital
pharmacy and modern role of clinical pharmacist, which
means that even cantonal government had accepted the im-
portance of clinical pharmacist in rationalization of phar-
macotherapy and reducing the costs for drugs (Official Ga-
zette of Sarajevo Canton 39/2015).

Conclusion

Clinical pharmacists as health care professionals
have very important role in system of health care, with
their knowledge and skills, thus improving the quality of
health care by rationalization of pharmacotherapy leading
to reduction of polypragmasy, reduced costs and improved
quality of patient’s time in hospital.

As it can be seen from the results, new procedures im-
plemented in 2015, have brought positive results in re-
ducing costs for drugs in our hospital pharmacy for near-
ly 50%, thus pointing to the importance of clinical phar-
macists.

We should pay attention that in current sitiation clin-
ical/hospital pharmacist in Bosnia and Herzegovina does
not have the role that they should really have in order to
work with physician and other health care professionals as
a multidisciplinary team. So, the hospital management and
Ministry of health should strengthen the importance of role
of clinical pharmacist in hospital usage of drugs as well as
that head of department of hospital pharmacy should be
pharmacist who held specialist degree in clinical/hospital
pharmacy.
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Introduction

Health promotion has been described by the World
Health Organization as a process of enabling people to in-
crease control over and improve their health (WHO, 2008).
In primary care, community pharmacists are well accessi-
ble health care providers who could easily support health
promotion initiatives at the individual, community and so-
cietal levels. A number of studies in UK, Australia and oth-
er countries give evidence that pharmacist interventions
are willingly accepted by patients. Tobacco smoking is the
main risk factor for several leading causes in death includ-
ing cancer and heart disease and also the leading cause of
early death. Today, community pharmacies provide dif-
ferent extended services connected to health promotion
and smoking cessation could be listed as one of these ser-
vices. It is important to emphasize that counselling about
smoking cessation consists of different type of communi-
cation: identification of patient’s willingness to quit smok-
ing, evaluation of his/her health condition and providing
information about nicotine replacement therapy. Earlier in-
ternational research has demonstrated that quality of smok-
ing cessation consultation given at community pharmacies
could be improved by covering all above listed counsel-
ling aspects.
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Materials and methods

Cross-sectional survey among community pharmacists
and assistant pharmacists was undertaken in January till
June 2015. The participants were recruited using universal
sampling from six different districts of Lithuania. Ques-
tionnaires were distributed to randomly selected commu-
nity pharmacies and collected one week after the first visit.
All pharmacists and assistant pharmacists who worked at
the selected pharmacies were asked to fill in the question-
naire. The questionnaire consisted of 26 closed and open
questions about health promotion and smoking cessation at
community pharmacy and 12 questions about demograph-
ics of the respondents. The statistical analysis was per-
formed using Statistical package for Social Science (SPSS
v. 17.0). Descriptive statistics were calculated to summa-
rize the data. T test and chi-square test were used to ana-
lyze differences among groups. Statistical significance was
set at the level p<0.05.

Results and discussion

In total there were 450 questionnaires distributed
and 352 returned as completed (response rate 78.2%).
Majority of the respondents (97.2%) agreed that health
promotion is very important to patients and half of them
(53.4%) considered that community pharmacies could
provide this type of services. Although even 69.3 present
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of pharmacy professionals think that smoking cessation
information is available for the pharmacy patients in many
various resources, but only 31,9 percent of the respondents
think that patients who want to quit smoking can do it by
themselves without any professional consultation and the
only condition for stop smoking is a wish. 73.3 percent
of all the respondents agrees that community pharmacy
is the place where comes patients with smoking cessation
questions, but only 33.3 percent of the respondents
strongly agreed with a statement that that “I am a qualified
professional who can help people who want to stop
smoking” (26.5 percent disagreed with this statement).
Most of the pharmacist (85.3 percent) also disagreed with a
statement that “It is nothing wrong to smoke few cigarettes
per day”. Respondents have experienced interest towards
smoking cessation consultation one to two times per day
and mostly it took up to five minutes to communicate with
patient. Despite on 79.8% of the respondents reported
having professional experience on smoking cessation
consultation, a number of barriers connected with
pharmacist (professional competence and communication
skills); management of pharmacy (payment for extended
services, selection of nicotine replacement products,
possibility for private consultation, lack of time for
communication with patients) and governmental activities
(dissemination of information on tobacco use risks and
reimbursement of nicotine replacement therapy) were
listed. More frequent information sources about smoking
cessation for pharmacists were professional journals and
books (76.1%), formal education (university/college)

and internet (53.6%) and the information provided from
industry of nicotine replacement therapies 4 (2.3%), the
patient’s motivation (91.1%), pharmacist’s competence
(78.6%) and duration of the consultation were named as the
main factors for successful communication. Pharmacists
who had longer working experience and previous status of
smoking were more keen on providing smoking cessation
consultation (p<0.05). Nicotine gum (94.4%) and nicotine
patches (86.3%) were indicated to be the most effective
medications for ceasing smoking.

Conclusion

Community pharmacists in Lithuania have positive
perception towards health promotion activities at
community pharmacy. Most of the respondents declared
existing professional knowledge for provision of this type
of services. Smoking cessation counseling is everyday
practice at community pharmacies in Lithuania. Improving
pharmacists” education in patient counseling and health
promotion including smoking cessation would increase
quality of extended community pharmacy services in the
future.
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Introduction

In order to provide medical assistance to children,
physicians often have prescribed unauthorized medicinal
products due to lack of suitable and authorized medicine
for children (Cuzzolinet al., 2006). This attitude seems
to lead to an increased rate of adverse drug reactions and
medical errors (Auby, 2008). Moreover, tablets have been
authorized for children below the age of 6 years, even
though they may be not able to swallow tablets (Cohen et al.,
2009). It is very important to study at what rate authorized
medicines are really adequate for use in children.

The first objective of this study was to evaluate the
number of medicines and active ingredients for pediatric
population that are authorized and marketed in Albania,
for five selected groups. The second objective was to
evaluate the age-appropriateness of the selected medicines
evaluated on two aspects: dose capability and suitability of
the pharmaceutical form for use in children.

Materials and methods

From database of medicines of Albanian National
Agency of Medicines and Medical Devices in Albania, till
10 April 2015, was identifies authorized medicines. For
this study were selected the following active ingredients:
ACE Inhibitors: Captopril, Ramipril, Enalapril; Calcium
antagonists: Nifedipine, Verapamil, Amlodipine; -
Blockers: Propranolol, Carvedilol, Atenolol.

This database doesn’t allow extraction of marketed
products and active ingredients classified based on age-
appropriateness. For this reason were the evaluated
Summary of Product Characteristics (SmPC). From
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SmPCs that were used sources information document,
were analyzed sections: pharmaceutical form, therapeutic
indications, posology, route of administration, suitability
of dosages and pharmaceutical forms for use in children.

A special focus was dedicated to age-appropriateness
of selected products. First investigated aspect was if
recommended dose is prescribed to children based on
classification of pediatric age: preterm newborn infants,
term newborn infants, infants and toddlers, children and
adolescents. Second investigated aspect was if approved
pharmaceutical form, for selected products in this study,
were suitable for use in children. For solid forms (such as
tablets and capsules) were evaluated presence of score line
and possibility of opening or not of contain of capsules and
mixing of it with liquid.

Based on all prescribed methodology use for this
study were collected these data: authorized indications;
authorized age-group; pharmaceutical form; authorized
dosage; presence of score line in tablets or film coated
tablets; information on possibility for opening capsules
contains.

Results and discussion

In total was studies 118 authorized medicinal products
in Albania; 5 products containing Captopril, 18 products
containing Ramipril, 17 products containing Enalapril,
17 products containing Nifedipine, 9 products containing
Verapamil, 19 products containing Amlodipine, 1 product
containing Propranolol, 24 products containing Carvedilol
and 8 products containing Atenolol.

Evaluation of the SmPCs of products suggesting that
only 3 active substances are authorized for use in children.
Furthermore, all these products were for solid oral intake
forms and all were tablets (n = 118, 100 %). Investigation
of the SmPCs for age-appropriateness of these products
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based on recommended dose and suitability of forms for
use in children showed that all products are authorized in
following pharmaceutical forms: 78.5 % tablets, 7.4 %
coated tablets, 12.4 % modified-release film-coated tablets
and 1.7 % film coated tablets. For any active ingredient
weren’t found authorized liquid formulations, which are
more appropriate for use in children.

Evaluation of authorized solid (tablets, film coated
tablets, capsules) pharmaceuticals forms for the presence
score line, in other to archives smaller dosages shows these
results: 40.7 % of medicinal products were without score
line (n = 48), 53.4 % have score line in one side of the tab-
let (n = 63), 3.4 % have score line in both sides (n = 4) and
for 2.5 % (n = 3) information wasn’t available in checked
SmPCs.

Conclusion

This study shows lack of availability of pediatric
medicines for selected products and shows that pediatric
medicines may not be age-appropriate. Therefore, are
needed more efforts to increase the number of drugs
authorized for the pediatric groups.

The development of medicines for use in children
require that a specific active ingredient need to be available
in different dosage forms and strengths. The dose capability
was considered an important criteria. A medicine is either
dose capable or it is not. However, the suitability of

Pharmacoeconomics / Social pharmacy / Drug information

pharmaceutical forms is not as absolute. According to EU
reflection paper tablets and capsules are only suitable from
the age of 6 years. However, recent studies have shown
that small tablets can be swallowed by young children.
Also, some capsules can be opened and their content can
be mixed with liquids, such as water. This make possible
easy intake comparing with other solid forms.

Healthcare personnel’s should consider that by using
formulation not appropriate for children may cause
administration errors, lack of therapeutic compliance and
unexpected side effects. In order to reduce the risk of any
of below problems, they are encouraged to search between
marketed products the most appropriate medicine for
treating groups of pediatric population.
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Introduction

In recent years, the number of independently owned
pharmacies has declined even as the total number of phar-
macies in Lithuania has increased. The studies indicate that
current factors affecting public pharmacy are not condu-
cive to independent pharmacies development. Global trend
is that that the traditional model of a pharmacist owning
his/her own pharmacy is replaced by chains of communi-
ty pharmacies .With increasing corporate ownership, there
is concern that this trend will adversely affect the profes-
sion’s ability to influence pharmacy practice and practice
change. “Dual loyalty” of pharmacists (to the employ-
er and to the patient) is present in all sectors of pharma-
cy practice. The professional autonomy is defined as “the
right and privilege granted by a governmental authority
to a class of professionals, and to each licensed individ-
ual within that profession, to exercise independent, expert
judgment within a legally defined scope of practice, to pro-
vide services in the best interests of the client. It is very im-
portant to pharmacy practice because of the change in the
profession vision: the movement from a mainly medication
compounding and supply to a patient-care function is ob-
served. A code of Ethics for Pharmacists regulates the pri-
ority of patient need and wellbeing, but corporate owner-
ship can force the pharmacist to the enhancement of supply
side” (FIP, 2014). The risks associated with the decrease of
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health professional autonomy are poorly perceived by con-
sumers, policy makers, health insurance executives, hos-
pital and health care administrators, and many health-care
practitioners. The aim of the study is to determine the char-
acteristics of non-chain community pharmacies and to ana-
lyze their owners’ attitude towards professional autonomy.

Materials and methods

The research was conducted from January to Decem-
ber, 2015. The research projects was divided into 2 stages.
In first part the independent non - chain pharmacies were
identified and classified, and then only the owners of inde-
pendent pharmacies who owned 4 or less pharmacies were
asked to participate in the survey, using structured ques-
tionnaire. Questionnaire included the questions about at-
titudes towards professional autonomy and characteristics
of their pharmacies. The evaluation of professional auton-
omy consisted of two parts: pharmacist’ professional au-
tonomy benefits (1) for society and (2) for the profession
of pharmacy. In total there were 121 questionnaires distrib-
uted, out of which 102 were returned fully completed (re-
sponse rate 84.3%). The statistical analysis was conducted
using SPSS (Statistical Package for Social Science) 17.0.
Descriptive statistics such as frequencies, means and rang-
es were calculated to summarize the data. T test and chi-
square were used to analyze the differences among groups.
Results were considered significant when the p value was
less than 0.05.
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Results and discussion

81.4% of the respondents were women and 91. % of
respondents had a Master’s degree in Pharmacy. In most
cases, respondents indicated that they manage one pharma-
cy (71.6%). Over half of respondents (56.86%) do not offer
additional services in their pharmacies (i.e. blood pressure
measurement, the determination of glucose concentration
in the blood, etc.). Evaluating their pharmacies respon-
dents provided the following answers — nearby treatment
facility (55.89 %), is not far away from a direct competitor
(58.82%), is not nearby intensive flow of people (85.29 %),
is not a niche pharmacy (77.45%). Individual non-chain
pharmacies owners claim highly qualified professionals
work in their pharmacies (100%). Respondents strong-
ly agreed and agreed that pharmacists, whose profession-
al autonomy is unrestricted, (1) can meet the patients ex-
pectations better (94.12%), can apply professional knowl-
edge more competently (90.20%), can collaborate with
other health care professionals more actively (87.25%),
contribute to better health care system (92.16%) and (2)
have greater public confidence (68.63%), avoid a conflict
of interest when they recommend a product to patients
(82.35%), ensure pharmacist profession cultural improve-
ment and maintenance of professional honor (92.16%).
According to respondents, the main benefits of indepen-
dent pharmacy are motivated staff (39.31 %) and patient’s
stability (28.32%). The main difficulties in the manage-
ment of an independent pharmacy are unequal discounts

from wholesale (47.2%) and tax burden (25.6%). 43.14%
of respondents hoped that they will be able to keep their
pharmacies in the coming 5 years. This study highlights
distinct ‘independent’ expression of professional identity
and suggests the need to assess the value of independent
community pharmacy as being different from but comple-
mentary to the service provided by multiples/large chains.

Conclusion

This study showed that all owners of independent
community pharmacy work in their pharmacies as
pharmacists or administration staff. Pharmacy owners
perceive professional autonomy a high level.. They
believe that it has great influence to their professional
practice, enhance job satisfaction and bring added value
to the patients. Despite all difficulties in the management
and tough competition with non-chain pharmacies, the
majority of independent community pharmacies owners
value the professional autonomy and this encourages them
to keep business.
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Introduction

Heart failure can be defined as an abnormality of car-
diac structure or function that results in the inability of the
heart to deliver oxygen at a rate sufficient to meet the re-
quirements of metabolizing tissues, despite normal filling
pressures (McMurray et al., 2012). Heart failure is a ma-
jor cause of morbidity and mortality. The aim of this study
is to assess the impact of socio-demographic and lifestyle
factors in patients diagnosed with heart failure as lifestyle
interventions could have substantial power to improve pa-
tient’s health. The prevalence of heart failure is expected to
increase by 25% by 2030 (Heidenreich et al., 2011). Heart
failure is a life-threatening disease and it should be consid-
ered a global priority. There is little evidence about heart
failure patients in Albania, hence the necessity of carrying
out such a study.

Materials and methods

We surveyed 200 patients, who were hospitalized at the
department of Internal Medicine in QSUT “Néné Tereza”,
Tirana during the period from January 2015 until June 2015.
The methodology consisted of the use of both primary and
secondary data. This study was mostly prospective, but it
had some retrospective elements. We used Chi-squared test
to find statistically significant correlations between socio-
demographic and lifestyle factors with heart failure. When
p<0.05, the correlation was statistically significant, while
when p<0.1, the correlation was considered marginally sig-
nificant.

* pamelagrudal 8 @gmail.com

Results and discussion

In total, 200 patients were included in this study, 160
of them were diagnosed with heart failure. 117 (58.5%) of
them answered the questionnaire during their stay in the
hospital, while for the other 83 (41.5 %) patients, we ob-
tained their data from their clinical files. From 200 patients
included in this study, females represented 52.5% and
males represented 47.5%. Meanwhile, among patients di-
agnosed with heart failure, females and males represented
equally 50%. This ratio is in accordance with other stud-
ies in the world, where the prevalence of heart failure in fe-
males and males is similar. This can be explained with the
fact that females live longer than males, even though males
have higher incidence than females (Mehta and Cowie,
2006). The mean age of 200 patients was 66.9, while the
mean age of patients diagnosed with heart failure was 70.1.
81% patients lived in the city and 19% lived in the village.
From 117 patients that were asked about their level of edu-
cation, 31.6% patients answered that they had finished pre-
elementary school or less, 23.1% patients had finished ele-
mentary school, 35% had finished high school and 10.3%
had been graduated. Furthermore, 53.8% of the patients in-
terviewed indicated their income as low, 45.3% as average
and 0.9% as high.

Another question that was asked to patients was if they
performed any physical activity; in regards to this ques-
tion, 41.9 % answered Yes and 58.1 % answered No. To the
question if they kept a healthy diet, 44% answered Yes and
56% answered No. Also, patients were asked if they smoke
and the responses were as below: 7.7% were active users,
36% used to smoke in the past, but they no longer did and
56.3% had never smoked. With regards to the use of alco-
hol, 72.6% of the patients answered that they never used
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it, 23.9% answered that they used it rarely and 3.4% an-
swered that they used it frequently.

From the Chi-squared test was found a strong corre-
lation between age and heart failure (p=0.001). Heart fail-
ure becomes more common with increasing age. This re-
sult is consistent with studies in North America and Eu-
rope, where few patients with heart failure are 50 years of
age or under and more than 80% are 65 years of age or over
(Bui et al, 2011) Another strong correlation was also found
between physical activity and heart failure (p=0.001). Pa-
tients that did physical activity had lower risk to develop
heart failure than patients who did not. This correlation has
also been found from other studies in the world. Further-
more, physical activity is one of the elements where there
can be intervention to prevent heart failure (Young et al.,
2014)

Our study didn’t find any correlation between income
level, smoke, place where patients lived and heart failure
(p-values, respectively: 0.262, 0.563 and 0.787). On the
other hand, there was a correlation between the level of ed-
ucation and heart failure (p=0.041). Lastly, the results of
this study indicated a marginally significant correlation be-
tween healthy diet, alcohol use and heart failure (p-values,
respectively: 0.084 and 0.068).

Conclusion

Based on our findings, it can be concluded that phys-
ical activity and healthy diet should be part of patient’s
lives, because they have an important role in preventing
heart failure. Health professionals should be the ones to

promote a healthy lifestyle, which has a direct impact on
the development of heart failure and the disease recidivism.
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Waste represents an enormous loss of resources in the
form of both materials and energy. The amount of waste
produced can be seen as an indicator of how efficient we
are as a society, particularly in relation to our use of nat-
ural resources and waste treatment operations. Historical-
ly, waste management systems were introduced to protect
public health.

In the 1970s and 1980s, waste management systems
focused on controlling outlets to air, water and groundwa-
ter. In recent years, the focus has been increasingly on uti-
lizing waste as a resource. Even though several measures
have been introduced to reduce waste quantity, waste vol-
umes still increase. Environmental pollution by pharma-
ceutical waste can become a hazardous waste if it is not
disposed of in accordance with law and if you are irrespon-
sible and out of control delayed and thrown in the trash
container, poured into drains or buried in the ground. Haz-
ardous waste at its origin, composition or concentration of
hazardous substances can cause harm to the environment
and human health. Considerable concern has been raised
regarding potential effects on human health due to pres-
ence of pharmaceuticals from environmental to drinking
water. Thus, drugs and their degradation products can pol-
lute underground waters or enter the food chain. Some
studies show that several common drugs were present in
the final effluent in concentrations high enough to poten-
tially affect ecosystems (UK Water Industry Research,
2014). Expired household drugs often end up in waste-
waters or in municipal wastes. In accordance with the EU
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regulations, throwing away unused drugs has been forbid-
den since 1994 (European Union: European Council Di-
rective 94/67/EC, 1994). Yet, it was established that a third
of all sold drugs in Germany, as well as around 25% of
those sold in Austria is disposed of with other household
waste or ends up in wastewaters (Greiner and Ronnefarhrt,
2003). A survey showed that 17.7% of respondents dispose
of the expired and surplus drugs by flushing them down
the toilet. More than half the respondents of the USA-made
study threw drugs into wastewater, while only 23% of the
respondents had returned drugs to the pharmacist (Bound
and Voulvoulis, 2005).

Research conducted in other countries has shown that
unused drugs are mostly stored in households and that they
are most often thrown into municipal waste or spilled into
wastewater. All of the previously mentioned facts are im-
portant from the aspects of estimate of ways in which drugs
get into the environment. Due to the continuous release of
active substances, their bioactive metabolites accumulate
in the ground and sediments and have an unfavorable im-
pact on natural ecosystem (Tong et al., 2011).

In Serbia, particularly in Novi Sad, most of expired
drugs citizens have returned to the special containers
placed within the pharmacies of Public Pharmacy Institu-
tion of Novi Sad, Autonomous Province of Vojvodina.

At the Public Pharmacy Institution of Novi Sad, was
established Pharmacy Waste transfer station in 2011. There
were collected and classified drugs from 34 pharmacies
that people dispose in containers placed in pharmacies.
It can be seen that the percentage of deferred and unused
medications is large. Boxes and blisters that make phar-
maceutical waste, indicating that some of the prescribed
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drugs, because most of the drugs are from the list of pre-
scription, half- used and unopened. It would be a huge
harm that drugs were not used and did not contribute to im-
proving therapeutic outcomes, were not collected as phar-
maceutical waste, and accidentally found exposed to the
influence of atmospheric factors and reaches the soil or wa-
ter, which is an immense and immeasurable danger to the
environment and for human health.

In addition to the organized collection and classifica-
tion, pharmacists at Public Pharmacy Institution of Novi
Sad organized and proper storage of pharmaceutical waste
for transport and destruction are is done by registered com-
panies. This waste with appropriate documentation is ex-
ported and destroyed in the neighboring countries that have
organized incinerators such as Hungary and Poland.

IPA grants supported transport and destruction of ex-
pired drugs stored in Pharmacy Waste transfer station 2011
to 2013. From 2013, more than 5 tones of expired drugs are
stored in Pharmacy Waste transfer station and still waiting
to be destroyed.

The Law on pharmaceutical waste in Serbia has not
regulated who is responsible for payment of transport and
destruction of pharmaceutical waste. Most of stored drugs
in Pharmacy Waste transfer station in Public Pharmacy In-
stitution of Novi Sad are drugs for cardiovascular diseases
(angiotensin converting enzyme inhibitors, diuretics, beta-
blockers, calcium channel Blockers), antipsychotics, anal-
gesics (diclofenak), antibiotics, drug for diabetes (metfor-
min, sulfonylureas, insulins), sleeping pills (barbiturates)
and some antineoplastics.

The action performed by pharmacists within Public
Pharmacy Institution of Novi Sad contributed to the dis-
posal of a part of pharmaceutical waste arising in the ter-
ritory of Novi Sad and its surroundings, but it is not suffi-
cient, since remained uncovered other possible “ produc-
ers “ of pharmaceutical waste such as hospitals, outpatients
department, within the dental, medical centers, institutes,
private pharmacies, veterinary clinics and others. It is nec-
essary a large-scale action that will lead to the organized
collection of pharmaceutical waste from all sorts of “pro-
ducers” and then the waste must be classified and kept un-
til destruction.
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Introduction

More than 1 million Portuguese have diabetes and of
these, about half don’t know to have the disease, which
progresses silently until appear the first complications.

Given the extent of this problem there is the need to
find integrated approaches across society in an effort to
prevent and identify individuals at risk.

There is a significant opportunity for a coordinated and
synergistic action between pharmacies and primary care
regarding the promotion of primary and secondary preven-
tion of diabetes.

Aim

This study aim was to assess the risk of diabetes type 2
in the patients of the community pharmacy and subsequent
personalized assistance, in particular the recommendation
for the medical consultation of patients with high and very
high risk of type 2 diabetes. Has also aimed sensitize the
population to the problem of diabetes, inform and educate
about the risk factors and promote ways to control them.

Materials and methods

For two weeks between, 14 to 28 November 2015 the
pharmacy assessed the risk of type 2 diabetes of its pa-
tients. Promoting information and education about the dis-
ease, informed about the risk factors and strategies to con-
trol, advising also individually each patient to adopt the
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most appropriate measures, maintaining healthy lifestyles.
Prompting the patient for the necessary monitoring, includ-
ing medical, in situations where there was a greater risk of
diabetes.

Thus, all patients over 18 years old, who visited the
pharmacy were invited to participate in the study.

It was made a qualitative interview to all patients in-
cluded in the study, and all data was collected in order to
follow the design observational study.

Patients diagnosed with diabetes or taking medications
for diabetes and pregnant women were excluded

We applied the questionnaire “Evaluation Sheet Dia-
betes Risk Type 2” of the Portuguese national program for
diabetes, (adapted from the WHO International Diabetes
Program, with the international score purpose, DGS 2008)
to determine the risk of getting type 2 diabetes within 10
years.

Questionnaire variables were: gender, age, weight and
height, waist circumference, anti-hypertensives in taking,
family history of diabetes, habits and lifestyles and history
of high blood glucose levels.

The questionnaire consists of 8 Likert questions, al-
lowing immediate calculation of the score based on the
responses. Since the scale determines the risk of having
type 2 diabetes within 10 years. A score less than 7 points,
was considered very low risk, the patient was only warned
to keep styles and healthy life. A score between 7 and 11
points, was considered low risk, although the risk is slight
the patient was warned to continue maintaining healthy
lifestyles. A score between 12 and 14 points, was consid-
ered moderate risk, the patient should adopt healthy life-
styles and review their risk factors. A score between 15 and
20 points, was considered high risk, the patient should in
the next doctor’s appointment tell the doctor about his risk
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of diabetes. Finally a score higher than 20 points, was con-
sidered very high risk, the patient was informed that he
must consult his doctor and inform it about his risk of di-
abetes.

In light of this evaluation, each of the assessed pa-
tients had specific information about his individual risk and
about the needs and behaviors that should adopt regard-
ing the prevention of diabetes. In cases where the risk was
highest was recommended seeking medical care.

The risk factors considered for diabetes were: age
above 45 years old, overweight (BMI> 25 kgm?) or obese
(BMI> 30K gm?), waist circumference more than 94 cm for
men or 80 cm in women , sedentary lifestyle (less than 30
minutes a day of physical activity), family history of dia-
betes in first grade, hypertension or dyslipidemia, previ-
ous history of cardiovascular disease, blood glucose ab-
normalities in fasting and previous impaired glucose tol-
erance, prior gestational diabetes, and use of drugs predis-
posing to diabetes.

The data presented after performed the statistics anal-
ysis include descriptive information from the patients and
the narratives of qualitative data.

Results and discussion

In these two weeks, we included 85 patients. The sam-
ple was mostly formed by women, 69.7%. There were
26.7% patients younger than 45 years old, 27% had be-
tween 45 and 54 years old and 46.6% were over 55 years
old. It was found that 51.1% had a BMI lower than 25kgm?,
but 63.3% of women had a waist circumference exceeding
88 cm and 34.6% of men exceeding 102 cm. As for physi-
cal activity 50% of men said to practice at least 30 minutes
a day and only 41.6% of women did it. However 93.0% ate
any vegetables or fruit every days. About 43% of the sam-
ple was taking anti hypertensives. As for family history of
diabetes type 1 or type 2, 48.8% of subjects had no history
and 48.8% did not report any episodes of high blood sug-
ar in any health examination. However we obtained 18.6%
of patients with very low risk, 39.5% with low risk, 20.9%
with moderate risk, 18.6% with high risk and 2.3% with
very high risk.

This assessment score has potential as a tool to iden-
tify a high risk group of DM2/pre-DM2 among communi-
ty pharmacy patients, especially, when used together with
information from health care providers. There is evidence

that intensive lifestyle and various pharmacotherapeutic
interventions decrease the incidence of DM2 or even can
delay the progression of DM2 among persons with predi-
abetes

Therefore this population mainly formed by women
with a sedentary lifestyle and overweight may gain if mod-
ify their lifestyles. Since they have non-modifiable fac-
tors such as age and gender, pharmacist can help in order
to persuade the patient to lose weight and decrease of ab-
dominal circumference. With a non pharmacological inter-
vention this patients can improve their diabetes assessment
and also the pharmacist may give a good help to obtain this
objective.

Conclusion

The participation of pharmacy, translated into a large
number of patients at risk of diabetes evaluated in this ini-
tiative is a critical success factor for the demonstration of
Pharmacy relevance in the development of new forms of
collaboration recoverable by the health system. Besides the
contribution of this initiative to combat diabetes, we are
also making an important step in the development of dif-
ferentiating initiatives pharmacy as indispensable to a net-
work of modern health care, efficient and citizen-centered

There was a strong recommendation for medical con-
sultation of patients with high risk and very high of type
2 diabetes and was intended to sensitize the population to
the problem of diabetes. Information and education about
the risk factors of diabetes is one way to avoid in the future
more diabetic patients and to avoid the excessive waste of
money with their treatment. Having a better understanding
about the disease, the evaluation of the risk factors to pre-
vent the illness and also to control it, have certainly phar-
macoeconomical repercussion in the wastes of national
health systems economy and mainly advantage for the pop-
ulation that use the pharmacy services and accepts the dai-
ly work of the pharmacists.
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Introduction

Infections posed a serious threat to human life, kill-
ing millions of people until the discovery of antibiotics.
The term antibiotics, which means ‘“‘against life”, is de-
rived from the fact that an antibacterial drug is extracted
from living things and used to kill or attenuate bacteria.
However, there is a tight correlation between longer dura-
tion and multiple courses of antibiotic uptake and higher
rates of bacterial resistance.

In recent decades, the emergence and spread of bac-
terial resistance to antibiotics is an ongoing threat world-
wide, which presents a significant threat to public health
globally in the 21st century. The increase of antibiotics re-
sistance will decrease their therapeutic effectiveness, in-
crease treatment failures and, as a result, lead to longer and
more severe illness episodes with higher costs and mortal-
ity rates.

As more strains of bacteria become resistant to an ev-
er-larger number of antibiotics, our drug choices will be-
come increasingly limited and expensive and, in some cas-
es, nonexistent. If this trend continues unchecked, a wide
range of modern medical procedures, from basic dental
care to organ transplants, likely would be accompanied by
a much greater risk of developing a difficult-to-treat or un-
treatable antibiotic infection. The safety of many modern
medical procedures is dependent on the ability to treat bac-
terial infections that can arise as post treatment complica-
tions.

The aim of this study is to measure the levels of knowl-
edge of the population about the effectiveness of antibiot-
ics and risks associated with their unnecessary use.

* anadeshishku@gmail.com

Materials and methods

A cross sectional survey using a validated question-
naire, conducted among the general public in Kosovo,
during the months of October and November 2014. The
English version of the questionnaire from Eurobarometer
(2008) (Special Eurobarometer 407, Antimicrobial Resis-
tance, May — June 2013), was adapted and translated into
Albanian. A random convenience sample of 392 people
was included in this study. The questionnaire consisted of
6 questions.

The respondents in the sample are mainly from Prishti-
na as the largest city, the capital of Kosovo that has a va-
riety of locations, people from the town or villages. The
questionnaire application was made in different places like
in some private pharmacy, family medical centers and lab-
oratories, people on the streets, in some Dental Clinics,
Medical Private Clinics, Homes and the University. The
data was digitally stored and analyzed using Microsoft Ex-
cel. Descriptive statistics were carried out by providing the
number and percentage of each of the demographic vari-
ables as well as knowledge about the questions of antibi-
otics.

Results and discussion

From 392 patients, 194 were males (49.49%) and 198
females (50.50%). Median age is 51 years (range 15 - 74
years).

The subjects in the survey were asked to rank from
their knowledge of antibiotics as low, middle or high. From
392 respondents 184 (46.94%) said that they knowledge of
antibiotics is middle, 149 (38.01%) said that they have low
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knowledge of antibiotics and 59 (15.05%) said that they
have high knowledge of antibiotics.

The study also has one declaration and asked the re-
spondents if they ‘agree’ ‘disagree’ or ‘don’t know’ that all
of us have a responsibility towards the effectivity of anti-
biotics. 249 (63.52%) of the respondents agreed with this
declaration, 86 (21.94%) said they did not know and 49
(12.50%) did not agree with this declaration. A further 8
(2.04%) respondents did not want to answer this question.

Respondents were asked if each of the following four
statements about antibiotics (Antibiotics kill viruses; Anti-
biotics are effective against colds and flu; Unnecessary use
of antibiotics makes them become ineffective; Taking an-
tibiotics often has side-effects, such as diarrhea) was ‘true’
‘false’ or ‘don’t know’.

Almost half of the respondents 176 (44.90%) said that
it is true that antibiotics kill viruses, 116 (29.59%) said that
it is false that antibiotics do not have effectiveness on viral
infection and 100 (25.51%) responded they do not know if
antibiotics kill viruses.

A large majority 210 (53.57%) of those polled gave
the correct answer that the overuse of antibiotics reduc-
es their effectiveness. Just 71 (18.11%) gave us the wrong
answer that it is ‘false” and 111 (28.32%) ‘do not know” if
that is true or not.

Antibiotics are effective against cold and flu which is
‘false‘and the right answer to this question was obtained
from only 116 (29.59%) of respondents. More than half of
the respondents answered wrong by stating that is ‘True‘
that antibiotics are effective against the cold and flu 220
(56.12%) whereas 56 (14.29%) others answered that they
don’t know.

Respondents were asked whether taking antibiotics of-
ten has side effects such as diarrhea. 241 (61.48%) of the
respondents gave the correct answer that antibiotics can
produce side-effects. There is more uncertainty over this
issue than the preceding ones: 130 (33.16%) of the respon-
dents were unable to give an answer to this question. A
slightly smaller proportion 20 (5.10%) gave an incorrect
answer. This is in accordance with several other studies

(Awad and Aboud, 2015; Mouhieddine et al., 2014; Sirijo-
ti et al., 2014; Widayati et al., 2012;)

Conclusion

The finding in this study showed that the majority of
the population had a moderate level of knowledge and
attitudes in relation to antibiotics, by using them for wrong
reasons and in the wrong way. We believe that this study
may be useful in increasing people’s knowledge for the
correct use of antibiotics and their awareness concerning
the risks of inappropriate use of them, because of the
developing resistance of antibiotics.
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Introduction

One of the most significant health issues are the dis-
orders of mood because they have a significant effect on
the quality of life of the patients, their families, their work-
ing and wider social surroundings. According to the World
Health Organization (WHO, 1992; WHO, 2001), mood
disorders are the fourth cause of morbidity and mortality
with a tendency to move to the second place by the 2020.
The prediction that there is going to be an increase in the
number of ill in the future comes from the facts that the
factors of risk, like stress, are in constant rise, that the de-
mographic image (ageing of the population) is changing
which has an effect on the rise of comorbidity of these ill-
nesses with the chronic illnesses of the elderly population
and that the incidence of genetically predisposed depres-
sions increases etc.

Patients with depression are often not in a state to cor-
rectly apply the prescribed pharmacological therapy which
leads to cessation/disruption of therapy, inadequate treat-
ment of depression which as a consequence has frequent
hospitalizations, incapability to work and are marginalised
and stigmatised by the community. That is why a pharma-
cist through an interdisciplinary approach and appliance of
pharmaceutical care can affect the proper selection of ther-
apy and can also make a follow up of the patient, counsel
him/her about the side effects and interactions, and final-
ly improve the quality of life of the patient suffering from
depression which is the final goal of including pharmacists
and pharmaceutical care into a multidisciplinary team (Bi-
nakaj, 2015). Keeping track of compliance and concor-
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dance in use of the medication for the nervous system is
of special importance. The development of pharmaceuti-
cal studies, increase of pharmaceutical industry as well as
the changes in healthcare systems and policies sets addi-
tional challenges which include continuous monitoring of
the needs of patients as well as the trade and consumption
of medications for the sake of rational medication admin-
istration.

To define, describe and question the role of pharma-
cists in the treatment of patients suffering from depression,
as well as measure the impact of pharmaceutical care on
significant parameters in treatment of depression like the
selection of appropriate therapy according to the guide-
lines, adherence of the patient, quality of life, work capa-
bility, anxiety, side-effects and interactions.

Materials and methods

The study is a randomised controlled clinical study in
which a psychiatrist in General Hospital Tesanj will ran-
domise patients according to the methods of random se-
lection and the criteria of inclusion and exclusion defined
in the protocol. The target population is adult patients 18
to 75 years old who suffer from diagnosed depressive ep-
isodes (according to the criteria set up for the diagnosis)
and who are treated in General Hospital Tesanj (Bosnia and
Herzegovina). A pharmacist will set up monthly appoint-
ments for the patients and educate them about depression
and medications with a special review of side-effects and
interactions of medications. During this study the pharma-
cist and the doctor will have two meetings where they will
analyze observations of the pharmacist and evaluate the
impact of pharmaceutical care with the intervention group.
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The standard group will only fill in the questionnaire about
quality of life during their regular visit to the doctor at the
beginning of the study, after three months and after six
months of the study. The gathered data will be analyzed
with the SPSS software for statistical analysis of data and
it will include qualitative and quantitative elements.

Results and discussion

Forty eight patients were monitored in this research,
11 men and 37 women, where we notice that the incidence
of depression is more frequent in women, which is also vis-
ible in the research of WHO 2008.

During this research three tests were conducted using
which we gathered information which showed us the sig-
nificance of a pharmacist in the treatment of patients suf-
fering from depression. Consideration of the anxiety test
showed that the treatment with a team which includes a
pharmacist compared to a team without a pharmacist
shows progress in the treatment because there was a sig-
nificant decrease in irritability and anxiety. 56% of the pa-
tients had these symptoms during the first visit while this
figure in the third visit was 4.3%. When considering the
questions from the life quality test we didn’t get significant
results which showed us progress in the patient’s depres-
sion treatment with the presence of a pharmacist in an in-
terdisciplinary team. Also, the patients’ life test showed us
the contribution of the pharmacists in the treatment of pa-
tients with depression.

These results showed us that the pharmacist should be
included in the interdisciplinary team which takes care of
the treatment of patients with depression and by further ed-
ucating the pharmacist in the area of mental disorders, es-
pecially depression; even better results would be achieved.
A research conducted in Belgium about the role of phar-
macists in the care of patients with depression showed that

pharmacists are not sufficiently involved in the treatment
of patients with depression as well as the insufficient edu-
cation of the pharmacists regarding mental disorders (Liek-
ens et al., 2012). Pharmacists are the most devoted health
professionals — patients visit pharmacists seven times more
than they visit doctors. These data show us that pharma-
cists through pharmaceutical care can make the fastest and
the cheapest contribution to a good outcome of this multi-
disciplinary approach in the treatment of patients with de-
pression.

Conclusion

The high prevalence of depression and anxiety disor-
ders and the trend of growth of the affected demand a de-
tailed analysis of causes, treatment, cormobidity and in-
teractions, as well as keeping track of the consumption
of medications for the rehabilitation of symptoms caused
by these disorders which in the future could facilitate im-
provement of adherence, the effect of therapy and im-
provement in quality of life.
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Introduction

In Albania, neoplasm is the second leading cause of
death following circulatory system diseases. Within neo-
plasms, breast cancer is the second most frequent cancer
after lung cancer (INSTAT, 2016). Breast cancer treatment
generally involves multiple approaches including surgery,
radiation and/or chemotherapy. Adjuvant treatment is the
administration of additional therapy after primary surgery
to kill or inhibit micrometastasis (Tarifa et al., 2007). De-
pending on the model of risk reduction, adjuvant therapy
has been estimated to be responsible for 35-72% reduction
in mortality rate (Newton and Grethlein, 2015).

The adjuvant chemotherapy of breast cancer has
changed several times since the first effective chemother-
apy regimen for breast cancer CMF, (cyclophosphamide;
methotrexate; 5-fluorouracil) was developed (Bonadonna
etal., 1976).

To date, there is no ‘gold standard’ regimen in adjuvant
chemotherapy of breast cancer. The diversity of the disease
depending on biomarkers, the proliferation process and di-
versity of trials, with different interpretations, has led to
endless suppositions and discussion on the best treatment.
However, there is general agreement that CMF-like regi-
mens are ‘better than nothing’, that anthracycline-contain-
ing regimens are better than CMF, and that the taxanes fur-
ther add to the benefit of anthracyclines (Peto, 2007).

The aim of this study was to evaluate the results of ad-
juvant chemotherapy, taxane-based regiment with anthra-
cycline- based regiment in woman with breast cancer in
Albania.
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Materials and methods

A case-series study was conducted at the University
Hospital Center “Mother Teresa” in Tirana including 181
women diagnosed with breast cancer and treated with ad-
juvant chemotherapy. Women included in this study had
an age range 18-70 years, with stage I-1II of breast cancer
irrespective of nodal, hormonal, or HER2 status. Respec-
tively, 35 women were treated with taxane-based adjuvant
chemotherapy regimen and 146 women were treated with
anthracycline-based adjuvant chemotherapy regimen after
primary surgery. The clinical diagnosis was based on biop-
sy findings. A 5-year follow-up of took place where the re-
lapse experience was recorded for all women included in
this study.

Results and discussion

Taxane—based regimen has become the most popular
adjuvant therapy for breast cancer in the last decade (Jones
et al., 2009). Overall, in our study there were 35 women
treated with taxane-based regimen. In the group of wom-
en treated with taxane-based (paclitaxel or docetaxel) regi-
men as adjuvant chemotherapy, 8 (22.9%) of them experi-
enced relapse within four years compared with 27 (77.1%)
women who did not manifest relapse after the fourth year
of follow-up. The distribution of relapse time among wom-
en treated with 4AC-4T(paclitaxel or docetaxel) was as
follows: there were 2 women (5.7%) who experienced
a relapse within the first 12 months; 2 (5.7%) within 24
months; 1 (2.9%) within 36 months; and 3 (8.6%) women
within 48 months. Conversely, 27 (77.1%) did not manifest
relapses after the fourth year of follow-up.

Overall, in our study there were 142 women treated
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with anthracycline-based regimen. In the group of women
treated with anthracycline-based regimen (CAF (N=142,
or 97.3%) or AC-CMF (N=4, or 2.7%) of adjuvant
chemotherapy, overall 34 (24.5%) of them experienced
relapse within four years compared with 105 (75.5%)
women who did not manifest relapses after the fourth year
of follow-up. On the whole, 6 (4.3%) women experienced
a relapse within the first 12 months; 13 (9.4%) within 24
months; 6 (4.3%) within 36 months; and 9 (6.5%) women
within 48 months. On the other hand, 105 (75.5%) did not
manifest relapses after the fourth year of follow-up.

After 5 years of follow-up, there was an improvement
in relapse-free survival between taxane-based regiment
and anthracycline based regiment (77.1% vs 75.5%). Ben-
efits were observed irrespectively of nodal, hormonal or
HER?2 status.

The 2011 EBCTCG meta-analysis also included tax-
anes such as docetaxel and paclitaxel in its analysis of ad-
juvant therapy. Incorporation of taxanes into an anthracy-
cline containing regimen resulted at 8 years in the reduc-
tion of the risk of recurrence, risk of breast cancer mortali-
ty, and overall mortality. This benefit was present irrespec-
tive of age, nodal status, tumor size, tumor grade or estro-
gen receptor (ER) status (Peto et al., 2012).

Our study obtained similar results, regardless of the
small size sample. Hence, incorporation of taxanes such
as docetaxel or paclitaxel into adjuvant chemotherapy reg-
imens led to a reduction in disease recurrence. This benefit
was evident independent of age, nodal status, tumor size,
tumor grade, estrogen receptor (ER) and HER?2 status.

Conclusion

After 5 years of follow-up, there was an improvement
in relapse-free survival between taxane-based regimen

and anthracycline-based regimen respectively 77.1% and
75.5% in Albanian women diagnosed with breast cancer
and treated with adjuvant chemotherapy. Benefits were
observed irrespectively of nodal, hormonal, or HER2
status. These findings have important implications for
practitioners and policy-makers in Albania and beyond.
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Introduction

Colorectal cancer (CRC), with an estimated 447,000
new cases and an estimated 215,000 deaths occurring in
2012, is the second most common cancer and also the sec-
ond most common cause of cancer death in Europe (Gra-
ham et al., 2014). The incidence of CRC is strongly re-
lated to age (83% of cases occurring in patients who are
aged 60 years or older). The ageing population and glob-
al effect of “westernization” are additional factors driving
a rapid increase in new CRC cases worldwide. As a conse-
quence, the already significant societal burden of CRC is
likely to increase over time. Important economic compo-
nents of this burden include direct medical care costs, di-
rect nonmedical costs (such as patient time involved with
receiving medical care), and productivity losses among pa-
tients and caregivers (Yabroff et al., 2013).

The most important CRC prognostic factor is
the disease stage at the time of diagnosis (from a 90% of
S-year survival rate for cancers detected at the localized
stage; 70% for regional; to 10% for people diagnosed for
distant metastatic cancer). Approximately 25% of newly
diagnosed patients have already developed metastases; al-
most 50% of all CRC patients will form metastases over
time as the disease progresses. Metastatic colorectal can-
cer (mCRC) is characterised by a high mortality rate.

In the last decade, fluoropirimidine drugs (5-fluoro-
uracil-FU and leucovorin -LV) combined with oxaliplat-
in or irinotecan chemotherapy regimens (FOLFOX and
FOLFIRI), were best available mCRC treatment. In re-
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cent years, the significantly increased mCRC survival rates
have resulted mainly from the introduction of monoclonal
antibodies (mAbs) as additional first-line treatment to che-
motherapy or in subsequent treatment lines (Lange et al.,
2014).

According to the European Society for Medical Oncol-
ogy (ESMO) clinical practice guidelines for mCRC, beva-
cizumab (mAD against the vascular endothelial growth fac-
tor -VEGF) and panitumumab and cetuximab (which bind
the epidermal growth factor receptor - EGFR) in combina-
tion with chemotherapy can be considered as first line op-
tions for selected patients with mCRC. The ESMO recom-
mendations are based on the improved outcomes report-
ed for these biologics versus chemotherapy alone in clini-
cal trials (Van Cutsem et al., 2010). Despite the established
therapeutic efficacy and safety, this new mAbs based che-
motherapy regimens have dramatically increased the cost
of treatment.

Pharmacoeconomic assessments are a part of the deci-
sion process not only during reimbursement setting, but in
clinical practice as well. Estimates of the costs associated
with cancer care are essential both for assessing burden of
disease at the population level and for conducting econom-
ic evaluations of interventions to prevent, detect, or treat
cancer. Comparisons of cancer costs between health sys-
tems and across countries can improve understanding of
the economic consequences of different health-care poli-
cies and programs.

The aim of this analysis was to evaluate the cost-effec-
tiveness/ utility of bevacizumab plus FOLFOX vs. FOLF-
OX alone in 1st line treatment of patients with mCRC from
the payer perspective in R. Macedonia
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Materials and methods

A Decision tree structure approach was selected to as-
sess the cost-effectiveness of Bevacizumab plus FOLFOX
relative to FOLFOX in the first line treatment of patients
with mCRC. The model uses a 2-week cycle length and a
time horizon of 2 years post treatment initiation. The en-
tire patient population was composed of a simulated co-
hort of 100 mCRC patients/treatment branch. The patients
progressed through the decision tree based on the risk of
early therapy discontinuations because of severe toxicity
(ST), disease progression (DP) and cancer associated death
(CAD) during active treatment. After completion of the first
2 cycles of chemotherapy, patients without experienced ST
from first-line therapy (FOLFOX + bavacizumab) are con-
tinuing the treatment until DP. For patients with intolera-
ble toxicity, first-line therapy is discontinued and second-
line FOLFIRI is offered until DP. Upon progression, all pa-
tients receive best supportive care until death. The transi-
tion probabilities between the health states for bevacizumab
plus FOLXOX and FOLFOX alone treatment were based on
parametric survival curves estimated in a patient-level anal-
ysis of progression free survival (PFS) and overall surviv-
al (OS) from the NO16966 clinical trial (Saltz et al., 2008).

Only direct costs (bevacizumab and FOLFOX che-
motherapy), were included in the analysis. Drug-acquisition
costs were calculated utilizing official government and hos-
pital pharmacy publicly available data. All costs are report-
ed in 2016 Euros. The benefit and performance of medical
treatments, measured as quality-adjusted life years (QALY)
were extracted from the published data (Ramsey et al., 2000,
2002). The incremental cost per QALY gained was calcu-
lated as the difference in total costs divided by difference in
QALY. All costs and outcomes (benefits) in the model were
discounted using discount rate of 3.5% per annum.

A sensitivity analyses on the estimates of costs, utili-
ties, and health state transitions were performed to evaluate
the robustness of the model and address uncertainty of vari-
ables. In univariable sensitivity analyses, we varied the val-
ue of costs and utilities within = 20% of their baseline values
and examined the effect on the ICER. In probabilistic sen-
sitivity analyses (PSAs), we ran the model 1000 times, each
time randomly varying all parameters simultaneously. We
used uniform distribution for cost parameters and gaussian
distribution for the efficacy parametars and discount factor.
The analysis was conducted from the perspective of both the
Macedonian public and private health care systems.

Results and discussion

Base case analyses

The initial drug costs for bevacizumab +FOLFOX
compared to FOLFOX were estimated at €2312.86 and
€451.22, respectively, per 2-week cycle. In the primary
analysis, the effectiveness and costs were compared in

the first-line model for the FOLFOX and FOLFOX-plus-
bevacizumab groups. FOLFOX provided 1.31 QALYs at
a cost of €1963.86. FOLFOX plus bevacizumab provided
1.41 QALYs at a cost of €11021.899. The ICER for
FOLFOX plus bevacizumab was €90580.374 per QALY.

Sensitivity analysis

According to the sensitivity analyses results, the
base case model is robust to alternative parameters and
assumptions. The parameters with the greatest influence
on the ICERs were median OS and PFS for each regimen,
drug cost of bevacizumab, and utility values for living
with mCRC. The discount factor had a minor influence
on the ICER in the first-line model. The PSA indicate
that 82% of simulations performed showed bevacizumab
plus FOLFOX to be more effective and more costly than
FOLFOX chemotherapy alone.

Conclusion

Based on the model projections, the introduction of
bevacizumab to the standard FOLFOX chemotherapy
protocols for mCRC treatment resulted in longer survival
and greater QALY's than FOLFOX alone at an incremental
cost of € 90580.374 per quality adjusted life-year gained.
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Introduction

Over-the-counter (OTC) drugs are medicines that can
be used safely and effectively by the general public with-
out a prescription. Available for sale directly to a consum-
er, they are one of the most important and easily accessible
public health aids for the treatment of common conditions
or symptomatic relief (Hakonsen, et al., 2016; Halvorsen et
al., 2016). In the last 10 years, many medicines that were
originally prescription only have now become available
over the counter (OTC), ecither from pharmacies or oth-
er general retail outlets (Bond et al., 2003). However, cer-
tain cases of misuse or overuse of OTC drug products re-
sulting in adverse drug events have been recorded, lead-
ing to the conclusion that they may not be totally harmless.
Although there are different means of providing the con-
sumers with drug information, the advertising, used by the
pharmaceutical companies, is one of the best and power-
ful methods for information broadcasting and introducing
these products to the consumers (Hanna et al., 2010 Major,
et al., 2010). Thus, trying to make appropriate recommen-
dations and decisions regarding OTC medications can be
tempting for the community pharmacists and daunting and
confusing for patients (Cooper et al., 2013).

The aim of this study was to examine the advertising
influence on pharmacist and consumers attitudes in selec-
tion of OTC medicines.

Materials and methods

The multicenter, observational cross-sectional study
was conducted at 70 randomly selected community pharma-
cies in Skopje, R. Macedonia. Data were collected during
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one shift at each pharmacy. The instrument used for investi-
gating the research questions in this the study is a previous-
ly validated survey available in the literature (Potnis, 2012).
Pharmacists were provided with a printed copy of survey.
Variables measured in this study are the cumula-
tive scores for pharmacists’ perceptions of OTC drug ad-
vertising concerning their recommendations and consum-
er selection of over-the-counter drugs. The questionnaire
included 27 items divided into 2 sections. Section I of the
questionnaire was comprised of seven questions measur-
ing the demographic variables (gender, years of practicing
as a pharmacist, practice setting, location of the pharmacy,
frequency of exposure on OTC drug advertisements, aver-
age weekly OTC prescription volume and medium of OTC
drug advertisements) related to the pharmacists’ practice.

Section II was comprised of 20 questions (divided in
4 subsections), measuring pharmacists experience regard-
ing: 1) pharmacists’ beliefs about the effects of over-the-
counter drug advertising, 2) impact of OTC drug adver-
tising on pharmacists’ recommendations, 3) influence of
OTC drug advertising on patients’ choice of the drug prod-
ucts, 4) Effect of over-the-counter drug advertising on pa-
tient pharmacist interactions. The subsection 1 and 2 con-
sisted of 4 questions, while sections 3 and 4 comprised of
6 questions. All questions from section I were measured
on a 5-point Likert scale (items rated from one to five; ‘1’
denoting ‘Strongly Agree’ and ‘5’ denoting ‘Strongly Dis-
agree’).

With each item having a maximum possible score of
five, the highest score for the beliefs measure, consisting
of four or six questions, was 20 or 30, respectively. Phar-
macists, whose cumulative score for the above items was
found to be less than or equal to 10 or 15 were consid-
ered to believe that over-the-counter drug advertising has
a great effect on the measured variable. The obtained data
were descriptively analyzed.
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Results and discussion

All of the participants were females (100%) work-
ing in large chain pharmacies, previously defined as phar-
macies with more than or equal to 12 stores (61.1%). Ap-
proximately 33.3% of the pharmacist worked in small
chain pharmacies (with 1-12 stores). Most of the phar-
macists were working in pharmacies located in urban re-
gions (81.5%) with most of them practicing for 1-10 years
(70.6%). Approximately 59.3% of the surveyed pharma-
cists mentioned coming across over-the-counter drug ad-
vertisements/informations for 1- 5 times a week. Mar-
keting representatives, as reported by 45% of the partic-
ipants, were found to be the medium where the pharma-
cists gain most of the over-the-counter drug informations,
followed by internet (33.3%). A large number of pharma-
cists (31.4%) were working at a pharmacy with a volume
of prescriptions between 100-150 and more than 200 OTC
drugs /week.

A majority of the surveyed pharmacists (61.5%) were
found to have a cumulative score of 8 and thus believe that
over-the-counter drug advertising has a great effect on pa-
tients. Approximately 77.7% of the pharmacists had a cu-
mulative score of 12 and agreed that over-the-counter drug
advertising does not impact on pharmacists’ recommenda-
tions. A large number (81.4%) of pharmacists, based on a
score of 14 agreed that the patients choice of the drug prod-
ucts was largely influenced by over-the-counter drug ad-
vertising. In all, 51.8% of the pharmacists, with a score
of 12, were of the opinion that patient - pharmacist inter-
actions were increased as a result of the over-the-counter
drug advertising.

Conclusion

These findings serve as a starting point for addition-
al research in the field of over-the-counter drug advertising
in our country. Although pharmacists use marketing adver-
tisement as a means of information about over-the-coun-

ter drugs they strongly believe that their role is to offer
patients the best care at the least possible cost and to en-
sure that the recommendations regarding OTC drug pro-
vides enough revenue to maximize its value to the patient.

Considering that patients choice of the OTC drug
products is greatly influenced by over-the-counter drug ad-
vertising in order to promote a rational usage of the OTC
drug the advertisement has to contain all necessary patient
information in a way that is clear and understandable and
to encourage patients to carefully read the package leaflet
or instructions. In view of the fact that in recent years, di-
rect-to-consumer advertising of OTC drugs has increased
all advertisements must give a clear message that the ad-
vertised product is a medicinal product.
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Background

Parallel with the development of pharmaceutical sci-
ence and legal regulations (law on medicinal products and
medical devices, law on health care), this area is gain-
ing greater recognition in national and international level.
Pharmacy, unlike chemistry and biology is not just science,
rather, it is a profession that encompasses a broad range
of academic and professional disciplines that are based on
science, business, sociology and law. Pharmaceutical law
as a discipline of recent date, although its foundation and
academic profiling is an area that legally has be present in
order to develop different approached to problems, and to
cooperate with pharmaceutical science and practice (Ap-
pelbe and Wingfild, 1997). The rules in pharmaceutical
laws may be universally agreed and respected or may be
controversial and applied only in part or only by some of
those concerned, so this article seeks to provide an outline
of the law that affects the pharmacy.

Pharmacy law

Interdisciplinary is a kind of cooperation where experts
from various academic disciplines work in order to achieve
common outcomes. The past decade has witnessed an un-
precedented interest and controversy surrounding in ethi-
cal and legal aspects of health, including pharmaceutical
care. One reason for the establishment and development of
such program as pharmaceutical law, is the conviction that
traditionally established disciplines individually are unable
to solve key problems. What is more there are many oth-
er areas of law and regulation affecting the industry, con-
cerning, for example the pricing of medicines, the conduct

* kaan@ff.ukim.edu.mk

of clinical studies, the health protection and health care in-
surance (Dukes, 2006). In some fields it is hardly impos-
sible to maintain standards through regulation. So we can
freely say that the manner and quality of the relationship on
both sides (pharmacy and law) depends on boosting over-
all pharmaceutical activity and protection. This suggests
that the pharmacy and law although at first glance are two
mutually different areas, still they have numerous and im-
portant common ground. Considering that, interdisciplin-
ary approach of pharmaceutical law is very complex and
requires knowledge of the lawyers in the pharmaceuticals-
but also demands from pharmaceutical professionals bet-
ter knowledge of the legal institutions whose application
refers to them.

This pharmacy-law relationship puts the task of phar-
macists not only in the implementation of regulations re-
lated to pharmaceutical law, but also needs the right ap-
proach to shape legal institutions to regulate rights and ob-
ligations, which requires a very serious approach by legal
experts. The pharmacists work reaches out to entire com-
munity. Pharmaceutical law in an objective sense consti-
tute a set of laws governing pharmaceutical activity, regu-
late the rights and obligations of health professionals and
their relationship to the beneficiaries. It is especially im-
portant to emphasize that this discipline also called, “law
for drugs” covers the legal definition and corresponding
action to the pharmaceutical care of the individual in the
health care system (Mujovik-Zornik, 2008). It covers parts
of the regulation for legal issues relating to the manufac-
ture, trade and use of drugs in the context of health care.
For this reason pharmaceutical law is broadly viewed as an
integral part of health law or legislation.

Pharmaceutical law as a discipline is recognizable
recent, and appears separately in order to identify first of
all regulatory aspects in the definition and implementation
of health legislation. The need and the existence of these
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two disciplines (medical and pharmaceutical law), on the
one hand requires their integration and harmonization, and
on the other hand allow consideration of legal problems
from different aspects.For example, from the perspective of
medical law separates the part of pharmaceutical regulation
under which person (patient) consumed drugs comes into
contact with them, but again portions over a health or
medical procedures undertaken in connection therewith.
This will also mean that aspects of pharmaceutical law,
which relate to public or rather socially significant issues
associated with the production of pharmaceuticals,
intellectual property rights, and advertising may appear as
second.

Unlike traditional branches of law, pharmaceutical law
isnotspecifically codified butis defined by the field governed
not uncommon liaison with ethical norms associated with
this regulated profession, because it is a limited legal
area, which refers to a profession and those who use its
services. This arises and specificity of pharmaceutical law
and its sources are simultaneously multiple of a different
nature, legal and professional (intellectual property rights
and norms associated with putting drugs on the market,
quality and safety of medicines and other pharmaceutical
products, health care insurance, competition, advertising,
ethical codes, etc.).

Therefore, all legal norms and regulations of pharma-
ceutical law recognize and affect each other, because a de-
cision to bring a specific legal issue entails application of
the regulation and other areas of law (Junod, 2006). This
indicates that the rules of pharmaceutical law have their
own specifics, but when it comes to legally relevant com-

plex cases, its use is public law and regulation, private
and often even criminal character. Considering the consti-
tutionally guaranteed right to health as a universal value,
(The Constitution of the World Health Organization-1946
states that the “enjoyment of the highest attainable stan-
dard of health is one of the fundamental rights of every hu-
man being without distinction of race, religion, political
belief, economic or social position ) pharmaceutical law
as part of health activity has the same characteristics.

Although still in development in our country the
national legislation related to these issues is in the process
of harmonizing with the standards as in the other EU
member states. Promotion of pharmaceutical law as a
discipline and the ongoing debate on current issues of legal
theory and practice is of great scientific and professional
importance. Presence as a special study program at a
growing number of faculties, slowly gaining status, along
with medical law as a scientific discipline that is taught and
continually exploring.
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Introduction

Importance of the pharmaceuticals is well acknowl-
edged and recognized for health and wellbeing of our so-
ciety but on the other hands they have become chemicals
of concern to the public because of their potential to reach
drinking-water. Recent study in Serbia showed the pres-
ence of pharmaceuticals in water samples collected from
25 locations (in total 47 out of 81 investigated drugs were
detected) (Petrovic et al., 2014).

Although more research is needed to properly estimate
the risk and the impact of measured concentrations of the
pharmaceuticals on the environment and on human health,
it is clear that more attention needs to be paid to this issue
in coming years. This is especially because the production
rate of pharmaceutical waste is constantly growing world-
wide as a consequence of increased use of pharmaceuticals
(Smith, 2002).

Pharmaceutical waste management is complex chal-
lenge requiring compliance with of health and environmen-
tal regulations as well as involvement of all parties includ-
ed in providing and receiving of health service. To mini-
mize the risk of uncontrolled pharmaceutical waste dispos-
al preventive measures and systematic drug-take back pro-
grams are needed. However, equally important prerequi-
site for success of the whole process is enhanced commu-
nication to the public on proper pharmaceutical waste man-
agement. And for that purpose pharmacists can and should
play key role. Focus of this work was to investigate to what
extent raising of public awareness is needed and if there are
any particular population groups (i.e. regarding education,
age) that require additional attention.
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Materials and methods

This research has been conducted among citizens
of Serbia. The study included 100people. People in the
pharmacies in the cities of Novi Sad, Subotica, Ruma,
Arandjelovac and Vlasotince and their country sides, were
approached randomly and invited to participate. The anon-
ymous questionnaire consisted of 9 questions. Three ques-
tions were related to the socio-demographic characteristic
of the population, and other six were related to medication
storage and disposal. Participants could either complete the
questionnaire themselves or have their responses marked
by the investigators. Analysis was performed in Excel.

Results and discussion

Out of total sample size of 100 responders, 10% of re-
sponders were from municipality of Arandjelovac, 10% of
responders were from Ruma, 9% of responders were from
Subotica, 28% responders were from Vlasotince and 43%
responders were from Novi Sad. The majority of the exam-
inees were from the cities (83%) and 17% from the coun-
try sides. Fifty-four percent (54%) of responders had high
school degree and forty-one (41%) had university degree.
Out of all respondents, 18% were students, 52% were em-
ployed and 28% were retired.

More than 80% of responders said that they had kept
the unused medicine at home.In the questionwhat do they
do with unused medicine the examinees most often an-
swered “I keep it in a case | may needed it for later” (60%),
“I give to other people if they need it” (16%), “I dispose it
in the household ban” (19%) and about 5% answered “I re-
turn unused medicine to a pharmacist or a doctor”.

Also, the examinees were asked about their dispos-
al practice of primary packaging of medicines (prescrip-
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tion bottles, blister packs, etc.) and 89% of them did this
in an environmentally inappropriate way. Answers indicat-
ed that primary packaging of medicine was disposed as a
house hold waste. Only 7% of the examinees were recy-
cling and just 4% reported returning primary packaging to
a pharmacy for disposal. This is in line with our previous
study where some 87% out of 253 examinees answered to
dispose primary packaging as household waste (Gigov et
al., 2014).

Among the examinees who tried to return unused
pharmaceuticals or primary packaging to a pharmacy, only
36% had founded pharmacy that accepted unused pharma-
ceuticals, 45% of them were referred to other institution
and in a case of 19% of responders the pharmacy could not
accepted pharmaceutical waste.

Obtained results show that the lack of public aware-
ness of pharmaceutical waste management is unfortunate-
ly equally distributed throughout the population in Serbia.
The majority of the examinees were not informed about
proper pharmaceutical waste management. There are no
differences between behavior of the responders related to
the place where they were interviewed, neither to their ed-
ucation nor their employment/student status.

Conclusion

It is obvious that further education of the population
is needed. Active involvement of the pharmacists is one of
the most important steps. Pharmacists due to their educa-

tion and their position to daily communicate with the pa-
tients about the medicines can offer the most updated and
relevant info about pharmaceutical waste management.
Raising public awareness with central role of pharma-
cists on one hand and introducing a systematic approach in
pharmaceutical waste management with preventive mea-
sures should decrease a risk of unwanted and potential haz-
ardous effect of pharmaceutical waste. This effort should
be centrally promoted and supported by government and
health sectors in Serbia that should enable a system for
continuous education and regular update of the pharma-
cists with most recent regulations and trends in pharmaceu-
tical waste management.
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Introduction

Diabetes is a complex, chronic illness requiring con-
tinuous medical care with multifactorial risk-reduction
strategies beyond glycemic control. Ongoing patient self-
management education and support are critical to prevent
acute complications and reduce the risk of long-term com-
plications.

Hyperglycemia, or raised blood sugar, is a common
effect of uncontrolled diabetes and over time leads to se-
rious damage to many of the body’s systems, especially
heart, blood vessels, eyes, kidneys, and nerves. Type 1 di-
abetes is characterized by deficient insulin production and
requires daily administration of insulin. Diabetes Type 2,
results from the body’s ineffective use of insulin and com-
prises 90% of people with diabetes around the world, and
is largely the result of excess body weight and physical in-
activity. Until recently, this type of diabetes was seen only
in adults but it is now also occurring in children. Gesta-
tional diabetes is hyperglycemia with blood glucose values
above normal but below those diagnostic of diabetes, oc-
curring during pregnancy. Impaired glucose tolerance and
impaired fasting glycaemia are intermediate conditions in
the transition between normality and diabetes.

About 347 million people worldwide have diabetes
and this number is projected to reach 552 million in 2030
(Whiting et al. 2011). In 2014, 9% of adults (18 years and
older) had diabetes. About 6% of Macedonian population
has diabetes mellitus, either type 1 or 2. There is an emerg-
ing global epidemic of diabetes that can be traced back to
rapid increases in overweight, including obesity and phys-
ical inactivity. In 2012 diabetes was the direct cause of 1.5
million deaths. Majority of diabetes deaths (80%) occur in
low- and middle-income countries. The overall risk of dy-
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ing among people with diabetes is at least double the risk
of their peers without diabetes (Roglic et al. 2005). Ear-
ly diagnosis can be accomplished through blood testing.
Treatment of diabetes involves lowering blood glucose and
the levels of other known risk factors that damage blood
vessels. Nevertheless improvement in diabetes manage-
ment in the last years, 33—49% of patients still do not meet
targets for glycemic, blood pressure, or cholesterol control,
and only 14% meet targets for all three measures and non-
smoking status (Ali et al., 2013).

Patients with diabetes type 2, without cardio vascular
disease (CVD) and mikroalbuminemija, are in the catego-
ry of patients with very high 10-year risk (13.4+11.4%) of
fatal CVD as a result of inadequate glycemic control with
a mean HbAlc 9.5+2.0% (recommendations for adequate
glycemic control HbAlc < 6.5%) (Smokovski 1., 2009). In
parallel to healthcare system further development and im-
provement, successful diabetes care requires a systematic
approach to supporting patients’ behavior change efforts,
including: 1. Healthy lifestyle choices (physical activity,
healthy eating, tobacco cessation, weight management, and
effective coping), 2. Disease self-management (taking and
managing medications and, when clinically appropriate,
self-monitoring of glucose and blood pressure) and 3. Pre-
vention of diabetes complications (self-monitoring of foot
health; active participation in screening for eye, foot, and
renal complications; and immunizations). High-quality di-
abetes self-management education (DSME) in US has been
shown to improve patient self-management, satisfaction,
and glucose control (Powers, 2015). To date, perception for
the importance of self-management in diabetes patients has
not been evaluated in Republic of Macedonia (RM).

The aim of this paper is to assess the awareness and
level of perception of the self-management importance as-
sociated with glycemic control achievement in patients
from RM.
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Materials and methods

The study follows a descriptive design using a ques-
tionnaire-based survey. The questionnaire was created to
assess perception for self-management in diabetes patients
using the principles of Diabetes Self-Management Ques-
tionnaire developed at the Research Institute of the Dia-
betes Academy Mergentheim (Schmitt et al., 2013). First
part of the questionnaire contains 6 demographic ques-
tions related to gender, age, urban or rural place of resi-
dence, education, history and type of diabetes. The second
part contains 19 questions segmented in 4 subgroups relat-
ed to: Glucose Management, Dietary Control, Physical Ac-
tivity and Health-Care Use. The rating scale was designed
as a four-point Likert scale, in a range 3-0 points, from the
response options “applies to me very much” (3 points) to
‘does not apply to me’ (0 points). 300 diabetes patients have
been assessed with this questionnaire in 11 different towns
in R. Macedonia: Skopje, Bitola, Strumica, Kumanovo,
Kicevo, Tetovo, Prilep, Veles, Ohrid, Struga, and Stip. As-
sessment has been performed in direct contact of pharma-
cist with patient, with previously gained patient’s consent
for participation. Statistical analysis was performed using
SPSS 21.0.0. Group comparisons involved One-way Anal-
ysis of Variance, Student’s t-test and Pearson’s chi-squared
test. In all analyses a P-value of <0.05 (two-tailed test) was
considered as criterion of statistical significance.

Results and discussion

300 diabetes patients were assessed, most at age
>51years and older, 60% female and 40% male. Most of
the patients come from urban environment with second-
ary education. 90% of the subjects have diabetes type 2
and a history of disease > 5 years. Regarding to our find-
ings, diabetes patients from Republic of Macedonia most-
ly pay attention in regards to glucose management and reg-

ular treatment. In Dietary control questionnaire segment,
most of the patients rated with 2 points (applies to me to a
considerable degree). What is concerning is the low level
of the perception for the need for physical activities and its
impact on overall disease management.

Conclusion

The preliminary results suggest on concerning low
level of perception for self-management in diabetes pa-
tients in R. Macedonia.
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Introduction

According to WHO, rational use of medicines is de-
fined as process that allows prescribing of the right drug for
a right patient in the proper dose, duration of therapy, with
the lowest cost for the patient and the community. World-
wide, more than 50% of all medicines are prescribed, is-
sued, or sold inappropriately. The most common reasons
for the irrational drug use are: using too much medication
per patient, improper use of antibiotics (inadequate intake
for non-bacterial infection), use of the wrong medication
for specific condition, drug use with questionable effec-
tiveness, using a drug with uncertain security status, exces-
sive use of parenteral formulations, where the use of oral
formulations is more appropriate, inappropriate self-med-
ication. Irrational drug use represents a major generator of
progressively increasing costs in all health systems. (Hol-
loway and Green, 2003).The aim of this study was to eval-
uate rational/irrational drug use at orthopedic department -
Clinical HospitalStip.

Materials and methods

A retrospective evaluation for the period of 4 months
concerning to consumption of analgesics (Tramadol and
Ketoprofen), antibiotics (Ceftriaxon), unfractionated hep-
arin and low molecular weight heparins was done. Total
number of patients was 348 in evaluated period January
- April 2013. The Evaluation of the therapy used in the
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study was according to the guidelines for evidence-based
medicine issued by the Ministry of Health of RM for the
treatment of diseases that are diagnosed in the test popula-
tion. For the diagnoses for which there is not recommend-
ed guidelines, the European and American Associations for
the treatment of given diseases guidelines were used. In
order to detect discrepancies in the rational drug use for
each of the evaluated drugs, DDD expressed per 100 hos-
pital beds was calculated. The obtained data were statisti-
cally analyzed using SPSS.v.20 software licensed program.

Results and discussion

In Clinical hospital — Stip, annually expenditure for
drugs is 500 000.00 euros and 7.1% belongs to the orthope-
dic department. From 348 hospitalized patients on this de-
partment in evaluated period, 218 patients (62.64%) were
treated conservatively and 130 patients (37.36%) with sur-
gery intervention. The average age of evaluated patients
was 57.14 £ 20.3 years and average time of hospitaliza-
tion per patient was 7.74 £ 10.4 days. In most of the hos-
pitalized patients diagnose was bone fracture and almost
all patients received more than 4 drugs as parenteral thera-
py- The most commonly used analgesic for the pain control
treatment was Amp. Ketoprofen. According to the obtained
data in February, 51 out of 75 patients (68%) received Ke-
toprofen of which 19 (38.59%) more than 5 days. In Feb-
ruary 56.99 DDD/HHB Ketoprofen was used with extra
costs of 27.35%. In March 66 patients (61%) received Ke-
toprofen of which 17 (25.76%) more than 5 days. In April
41 patients (43.16%) received Ketoprofen of which 16
(39.02%) received more than 5 days. The DDD/HHB for
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Ketoprofen in April was 18.82. Ketoprofen was applied in
almost all patients who were hospitalized at the orthopedic
department at the Clinical Hospital Stip, much longer than
recommendations of 5 days and parenteral form of the this
drug was not replaced with an oral form.

The same situation is evident for the application of
Tramadol. From total 160 inpatients for four months peri-
od who received Tramadol, 65 of them received more than
4 days. In January, 41 patients (58.57%) received Trama-
dol of which 22 (53.66%) received Tramadol more than
4 days. The DDD/HHB in January was 11.35. In Febru-
ary, 32 (42.67%) received Tramadol, 8 of which (25%)
received more than 4 days. Relatively same situation we
evaluated in March and April.

Prophylaxis of deep vein thrombosis (DVT) is indi-
cated in patients who performed more surgical interven-
tion. Evidence-based medicine shows that the prevalence
of asymptomatic DVT detected by routine venography af-
ter larger orthopedic intervention is lower in hospitals that
implement prophylaxis 10 days compared to hospitals that
carry out prophylaxis only 5 days. This observation sup-
ports the current recommendations of the American Col-
lege of Chest Physicians (ACCP) for a minimum 7-10
days prophylaxis in patients who undergo surgery at or-
thopedics. In January, total of 16 (22.86%) hospitalized pa-
tients received thromboprophylaxis with low-molecular-
weight heparin (LMWH) and only 5 (31.25%) patients re-
ceived prophylaxis in accordance with the recommenda-
tions (>7days). The associated DDD/HHB value for this
month was 20.07. In February, 3 patients (4%) received
LMWH and only 1 (33.33%) received more than 7 days
and the DDD/HHB was 1.52. In March 5 patients (4.63%)
received LMWH with highest extra cost of 68.46 %. In
April, 14 patients (14.74%) patients received LMWH 5 of
which (35.71%) received more than 7 days. Low-Dose Un-

fractionated Heparin (LDUH) is used at the department in
accordance with recommendations for thromboprophylax-
is prevention and treatment of thrombosis for several de-
cades. In January, 22 patients (31.43%) received thrombo-
prophylaxis with LDUH of which 15 (68.18%) patients re-
ceived prophylaxis as it was recommended (>7days). In
January utilization was 35.48 DDD/HHB with extra cost
of 33.26%. In February, 32 patients (42.67%) received
LDUH of which 15 (46.87%) received more than 7 days.
In March, from 108 patients, 39 (36.11%) received LDUH
of which 17 (43.59%) more than 7 days and the DDD/HHB
value was 39.99. In April 34 (35.79%) received LDUH of
which 23 (67.65%) received more than 7 days and DDD/
HHB value was 34.95.

Regarding to the use of antibiotics for prophylaxis in
orthopedic patients we found that ceftriaxone was mostly
used antibiotic values for DDD/HHB from 26.24 to 42.74
and in all evaluated period the period of using of this anti-
biotic was more than 2 days.

Conclusion

Evaluation of the drug consumption at orthopedic de-
partment at Clinical Hospital Stip indicates irrational drug
use in terms of all monitored indicators and recommen-
dations for rational use of medicines. proper dose, dura-
tion of therapy, with the lowest cost for the patient and the
community
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Biosimilar medicinal products (biosimilars) are de-
fined as highly similar versions of reference biological
products, which in the same time are offering new oppor-
tunity for innovation in the pharmaceutical industry. The
complexity of the manufacturing process of those drugs,
the character of the active substance and the nature of
their activity, demands a stringent regulatory framework
for these medicines. Biosimilar medicines, according to
the World Health Organization (which refers to them as
“similar biotherapeutic products”), are products which are
manufactured following the expiration of the patents or the
data protection for the first major group of the originator’s
biological products. There is a strong interest by health-
care stakeholders in measuring the biosimilar utilization
and impact on the market entry. Regulatory issues, manu-
facturing, safety, pricing, and physician and patient accep-
tance have a big influence in the developing the biosimi-
lar market. With regulatory approval pathways encourag-
ing more competition among manufacturers of biologics,
there follows the prospect of increased litigation and other
threats to intellectual property rights. Biosimilar patent lit-
igation continues to evolve as biosimilars enter new glob-
al markets. The European Union (EU) was the one of the
first highly regulated areas to develop a legal and regulato-
ry framework for the approval for highly similar versions
of innovator biological products. Although formal approv-
al pathway for biosimilar began in the EU very early in
2001 (European Medicines Agency, 2003), the European
Commission (EC) first amended its market authorization
forsimilar biological medicinal products in 2003 (Com-
mission Directive 2003/63/EC, 2003), and issued its first
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general biosimilar guidance in 2005 (European Medicines
Agency, 2005). The European Medicines Agency’s (EMA)
first approval under the new similar biological medicinal
product pathway was in 2006 (Sandoz’s somatropin called
Omnitrope®) and since then 20 biosimilars are approved
in EMA (European Medicines Agency list of approved bi-
osimilars, 2016).While the EU’s legal system is complicat-
ed by the lack of a unified patent litigation system that re-
quires a multicountry patent litigation approach, the US’s
biosimilar patent litigation has been complicated by bio-
similar applicants and the reference biological product ap-
plicants picking and choosing what portion of the default
patent litigation exchange system to utilize. Despite the
differences between the litigation strategies in the EU and
the US, as biosimilar approvals become worldwide more
globalized, and it will be increasingly important to appre-
ciate these differences and consideration to how biosimi-
lars patent litigation arguments and outcomes in one situa-
tion can benefit and be utilized in other situation, even if in
different countries or legal systems.

Still there are some limitation on the patent issue of bi-
osimilars like that the subject matter is not patentable, the
invention was not explained clearly or completely enough
or the subject matter extends beyond the content of the ap-
plication filed. From the other side, there are also different
possible outcomes such as rejection of patent, the patent is
maintained in amended form with a new published specifi-
cation, or the patent is revoked. Initial opposition decisions
may be appealed within two months, and countries may
have conflicting rules whether they stay or halt further le-
gal process, national patent infringement actions while an
opposition and any associated appeal is pending. The me-
dian time for an appeal is close to three years, which is the
same approximate median time for an opposition for pat-
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ents concerning pharmaceutical and biotechnology prod-
ucts (Patient Protection and Affordable Care Act, 2010).
Concurrently or following an opposition, biosimilars pat-
ent litigation may begin in member countries but still liti-
gation in each county requires detailed knowledge of that
country’s national patent litigation procedures.

Due to the differences in patent litigation rules and bi-
osimilars regulatory applications, there may be advantag-
es to bring an initial biosimilars patent litigation in the one
primary biosimilar markets, the place of business or man-
ufacture of the biosimilar, or based on a received jurisdic-
tional favoring the action. Because each country has its
own law system where patent holders may enforce their
patents, there is the possibility for conflicting patent en-
forcement decisions in different countries, where biosimi-
lar manufacturers may pursue national patent litigations in
member countries simultaneously or successively. There-
fore there appears to be limited patent litigation challeng-
es in the EU with a preference to patent issuance challeng-
es and some limited country patent challenges. There are
many unresolved issues that will affect European patent
challenges, especially for bridging biosimilar products on

the EU market.

References

Commission Directive 2003/63/EC, 2003. Directive 2001/83/EC
of the European Parliament and of the Council on the Com-
munity code relating to medicinal products for human use. J.
Eur. Union L159:46-94.

European Medicines Agency, 2003. Guideline on comparabili-
ty of medicinal products containing biotechnology-derived
proteins as active substance: non-clinical and clinical issues.
17 December. EMEA/CPMP/3097/02/Final (accessed on
25.03.2016).

European Medicines Agency, 2005. Guideline of similar bi-
ological medicinal products. 30 October 2005. EMEA/
CHMP/437/04 (accessed on 25.03.2016).

European Medicines Agency list of approved biosimilars, 2016.
Available from: http://www.ema.europa.cu/ema/index.jsp
(accessed on25.03.2016).

Patient Protection and Affordable Care Act, 2010. Pub.L. 11-148,
124 Stat. 119, tit. VII, subtitle A.

Maced. pharm. bull., 62 (suppl) 117 - 118 (2016)


http://www.ema.europa.eu/ema/index.jsp

Macedonian pharmaceutical bulletin, 62 (suppl) 119 - 120 (2016)

ISSN 1409 - 8695
UDC: 615.276.035.7(497.6)
Short communication

Use NSAID drugs with prescpirtion of the doctor or without
prescription in the one pharmacy in Bosnia and Hercegovina

Tea Musi¢-Drekovié'*, Vedina Cordalija?, Maja Malenica®

'Mobis pharm, Clinical pharmacist, Jovana Bijelica 8, 71000 Sarajevo BIH
’Psihiatric hospital, Clinical pharmacist, Panjina kula 73, 71000 Sarajevo BIH
SPharmaceutical University in Sarajevo, Medical biohemistry, Branilaca Sarajeva 33, 71000 Sarajevo BIH

Introduction

Nonsteroidal anti-inflammatory drugs (NSAIDs) are
among the most commonly used medications in modern
pharmacy. NSAIDs have anti-inflammatory, analgesic, an-
tipyretic or antireumatic action and differ in activity and
severity of adverse effects. These drugs have more or less
serious side effects affecting the most gastrointestinal tract.
NSAIDs should not be prescribed to patients with gastric
or duodenal ulcer, because their use may lead to bleeding
and even to a lethal outcome.

All NSAIDs can be structurally divided into several
groups: derivatives of salicylic acid, p-aminophenol deriv-
atives, propionic acid derivatives, indole derivatives, phen-
ylacetic acid derivatives, oxicams, and fenamates naftilac-
etatne acid derivatives. NSAIDs are indicated in different
treatments because of their anti-inflammatory, analgesic,
antipyretic and antirheumatic effects. The NSAID anti-in-
flammatory action is due to inhibitory activity on prosta-
glandin G/H synthase (cyclooxygenase). This enzyme cat-
alyzes the transformation of arachidonic acid to prosta-
glandins and thromboxanes. There are two forms of this
enzyme: COX-1 and COX-2. COX-1 enzyme is normal-
ly present in the body, whiles the inducible COX-2 enzyme
(cytokines, fibroblasts, epithelial cells) occurs only in in-
flammatory conditions. Both enzymes have very similar
structure (COX-1 consists of 599 amino acids, a COX-2 of
604) (Varagi¢ and Milosevi¢, 1991).

The analgesic effect NSAIDs is achieved by reduc-
ing peripheral sensitization of polymodal nocireptor, while
antipyretic effect is achieved by inhibition of prostaglan-
din E2. This prostaglandin is responsible for the activation
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of a special section in the hypothalamus, which regulates
body temperature in the formation of an inflammatory con-
dition. General side effects of NSAIDs are associated di-
rectly or indirectly with the irritation of the digestive sys-
tem. NSAIDs have a twofold effect on the digestive sys-
tem: acid molecules directly irritate the lining of the stom-
ach, and the inhibition of cyclooxygenase-1 reduces the
levels of protective prostaglandins.

Common side effects on the digestive system include,
nausea, vomiting, dyspepsia, stomach ulcer/bleeding in the
stomach, diarrhea. Higher doses treatment is associated
with increased risk of ulceration. In efforts to reduce the
adverse effects on the digestive system, it is recommend-
ed to use the lowest effective dose for the shortest possible
period, which is not the case in practice (Walker and Ed-
wards, 1998).

Materials and methods

In this study, data were collected at the pharmacy,
where we monitored quantity of prescription for NSAIDs,
and the utilization of these drugs issued at the request of
the patient (without a prescription). Evaluation lasted one
month and twenty days, in which we monitored the amount
of received recipes and amount of patients who take this
medication without consulting doctor or pharmacist. Also
we asked doctor how many patients come and ask for a
prescription for NSAIDs and how they used them.

Results and discussion

On average 200 patients come in the pharmacy and
130 out of them were looking for drugs that are used as
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analgesics or antipyretics, whereas approximately 90 pa-
tients used some NSAIDs. Only 15 out of 90 patients have
a prescription for the drug. Patients were not familiar with
the problems that are linked to use of this type of medica-
tion. According to results obtained from doctors approx-
imately 85% of patients who use NSAIDs do not have a
doctor’s prescription. Patients used these drugs mainly for
treatment of pain, and they chose them because are easi-
ly available.

Conclusion

NSAID medicines are of great importance and one of
the most commonly used medicines in hospitals and out-
patient conditions. They are relatively safe drugs but their

complications sometimes can be severe and fatal. Patients
with current ulcer disease are more eligible for treatment
with proton pump inhibitors in therapeutic dose, while pa-
tients without current ulcer with a history of previous ill-
ness of bleeding for treatment with dose of maintenance.
The use of selective COX-2 inhibitors is justified for pa-
tients at risk for gastrointestinal complications with previ-
ous consultation with doctor or pharmacist.
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Background - ten years of QRM developments

Over the past ten years, since the finalisation of the
ICH guideline titled Quality Risk Management, ICH QO9,
there have been significant efforts by industry and regula-
tors to drive risk-based approaches forward. This has in-
cluded initiatives by regulators to update the GMPs and
other official guidance documents to incorporate increased
provisions relating to risk and its management (Campbell
et al., 2016; European Commission, 2010; O’Donnell et
al., 2012). There have also been many industry-led pub-
lications, guides and technical reports, offering practical
guidance for how to implement the concepts of QRM in
the GMP environment (Calnan et al., 2013; Vesper et al.,
2000).

However, the question remains as to whether the man-
agement of risk in relation to the production of defective
and sub-standard medicines has significantly improved in
these last ten years, and whether, from a product quality
perspective, medicines are any safer now than they were
before the ICH Q9 guideline was introduced. While there
are many different areas one could study when consider-
ing the question of medicines safety, such as pharmaco-
vigilance, Marketing Authorisation withdrawals and drug
shortages, to name but a few, the focus of this presenta-
tion is on GMP, and specifically on product quality con-
siderations.

Looking for the added value for patients

The presentation discusses how, while the aforemen-
tioned QRM initiatives had product quality and patient
safety as their overall focus, many of the product quality
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and compliance issues occurring before 2005 are still with
us, and the evidence indicates that certain types of prob-
lems are increasing (Waldron et al., 2015). Some of these
relate to:
* Serious quality defects and product recalls continuing
to occur globally;
* Market Authorisation non-compliance issues some-
times resulting in the cessation of batch release;
* Product shortages as a result of serious GMP failures.

QRM and risk assessment inspection deficiencies

In relation to serious quality defect issues, the presen-
tation explores that various factors that may have led to
the level of those issues seen in the last ten years - and
how formal research projects are currently underway in
Ireland and at the European Medicines Agency to better
understand this area. Of concern is the fact that most of
these defective batches were manufactured using qualified
equipment, trained staff, and validated manufacturing pro-
cesses, and this leads one to question what is happening.
The paper considers:

* Whether the manufacturing and control processes cur-
rently in place have been properly risk assessed and de-
signed using QRM principles.

Whether qualification and validation activities were ac-
tually based on risk, as required by Annex 15 of the EU
GMPs. If so, why are defective batches of medicines
still being produced, with the same kind of defects over
and over — product contamination, mix-ups, labelling
errors, etc.?

What areas need most attention in the QRM activities at
manufacturing sites?
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Improving QRM activities in the GMP
environment

The presentation explains how, while GMP Inspec-
tors have noted an increasing use of risk assessment and
QRM activities at sites since ICH Q9 was finalised in 2005,
and while some good practices have been seen in these ar-
eas (Fischhoff et al., 1993; Kahneman et al., 1972), signif-
icant concerns remain. These relate to the lack of good sci-
ence, robustness and rigour in many of risk assessment and
QRM-related activities taking place currently. The presen-
tation presents a series of brief real-life case study exam-
ples showing some of the inspectional deficiencies that the
HPRA has cited in recent years in these areas, and it also
presents a number of suggestions and ideas for how to im-
prove QRM activities in the GMP environment.

Notes

The views expressed in this paper are those of the
author and do not necessarily represent the views of the
HPRA. This presentation is based on a paper published in
the Journal of Validation Technology in December 2015
(O’Donnell, 2015).
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Over the last years the role and responsibilities of the
Qualified Persons have been increasing considerably. As
a key person in the company, the Qualified Person has to
consider many issues and has to take up the challenges
within its areas of responsibilities. The previous year 2015
was an eventful year. Again there were new developments
in the Good Manufacturing Practice environment as well
as announcements of changes that preoccupied the phar-
maceutical industry. 2016 won’t be less exciting, also be-
cause now many of the new requirements must be imple-
mented:

e Excipients - Formalized Risk Assessment, EMA
Guideline, “... on the formalized risk assessment
for ascertaining the appropriate good manufac-
turing practice for excipients of medicinal prod-
ucts for human use”, In operation from 21. March
2016 (EudraLex, 2015a; ICH, 2005).

e Qualified Person should be fully involved in the
system, in the new concept of cleaning validation
with Toxicological Evaluation - Shared Facili-
ties, EMA/CHMP/ CVMP/ SWP/169430/2012 /
Guideline on setting health based exposure lim-
its for use in risk identification in the manufacture
of different medicinal products in shared facili-
ties. Describes determination of Permitted Daily
Exposure (PDE), on basis of all available phar-
macological and toxicological data (clinical and
non clinical) (CE, 2001; EMA, 2012; Eudralex,
2016).

e EU-GMP Guideline Part I, Chapter 3 “Premis-
es and Equipment”, EU-GMP Guideline Part I,

* milievska@alkaloid.com.mk

Chapter 5 “Production®, Prevention of Cross Con-
tamination Chapter 5.17 - 5.22 (EudraLex, 2010).

e Revision Annex 15 —news in Qualification & Val-
idation... includes elements of ICH QS8, ICH Q9
and ICH Q10 and advancing technologies, such
as PAT and references the new chapters 3 & 5,
coming into operation 1 October 2015 (Eudral-
ex, 2010; EudraLex, 2015b).

A comprehensively designed Pharmaceutical Quali-
ty System (PQS) incorporating Good Manufacturing Prac-
tice (GMP) and Quality Risk Management (QRM), imple-
mented, maintained and continuously improved, allows a
consistent delivery of products with appropriate quality at-
tributes. The level of GMP, is regularly checked by com-
petent authorities, authorized with a GMP Certificate, and
it is a basis for maintenance of Marketing Authorization
(MA) and marketing of medicinal products within the EC/
EEA (CE, 2001; CE, 2003).

The results of product and processes monitoring are
taken into account during batch certification, having into
consideration deviations or OOS, OOT or OOE (if any) by
implementing QRM. (EudraLex, 2016; ICH, 2005).

The Qualified Person is responsible for ensuring that
each individual batch has been manufactured and checked
in compliance with laws in force, in accordance with the
requirements of the marketing authorisation (MA) and
with Good Manufacturing Practice (GMP) (CE, 2001; Eu-
dralLex, 2016).

When the batch is intended to be sold in the EU, in the
new annex is clear on this: “Samples may either be tak-
en after arrival in the EU, or be taken at the manufactur-
ing site in the third country in accordance with a technical-
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ly justified approach which is documented within the com-
pany’s quality system. Any samples taken outside the EU
should be shipped under equivalent transport conditions as
the batch that they represent (EudraLex, 2016).

Marketing authorizations require a QP declaration
(issued by the Qualified Person) to confirm that the ac-
tive substance (active pharmaceutical ingredient - API)
has been manufactured in accordance with the EU-GMP
Guide, Part II: Basic Requirements for Active Substanc-
es used as Starting Materials. The QP declaration template
provides, in a format considered suitable for submission, a
basis for demonstrating compliance of the active substance
manufacture with GMP requirements, based on audit on
site(s) and that the manufacturer has relevant knowledge
of the supply chain (EMA, 2014).

Relying on assessment by third parties, e.g. audits,
should be in accordance with Chapter 7 of the GMP Guide
in order to appropriately define, agree and control any out-
sourced activity. Special focus should be given to the ap-
proval of the audit reports (CE, 2003).

A signed Quality or Technical Agreement(s) between
all parties involved in the supply chain, have to be in place,
including manufacturers of the starting materials, in bulk
and finished products manufacturers, batch control test-
ing laboratories, importation and batch certification and
release site(s), transportation and distribution. The entire
supply chain of the active substance and medicinal product
up to the stage of certification is documented and available
for the QP. This should include the manufacturing sites of
the starting materials and packaging materials for the me-
dicinal product and any other materials deemed critical
through a risk assessment of the manufacturing process.
The document should preferably be in the format of a com-
prehensive diagram, where each party, including subcon-
tractors of critical steps are included (CE, 2003, Eudral-
ex, 2016).
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Introduction

The presence of impurities in pharmaceutical samples
is a concern, not only because some contaminants are
inherently toxic, but also because they may adversely affect
drug stability and shelf-life, or may cause unwanted side-
effects. As a result, inorganic elemental impurities (As,
Pb, Cd, Hg,...) must be monitored and controlled in raw
materials, including: water, used for drug manufacturing;
intermediates; active pharmaceutical ingredients (APIs);
excipients and in the final dosage form.

ICH, which includes the regulatory bodies from the
US, Europe and Japan, as well as representatives from
other countries and the pharmaceutical industry, has
defined a Guideline for Elemental Impurities (Q3D) due
to be implemented in December 2017 (Liba et al., 2011).

The new methods will introduce the use of closed vessel
sample digestion and modern instrumental techniques
(ICP-AES, ICP-MS) to ensure the accurate recovery and
determination of individual analyte (McCurdy et al., 2004)

Material and methods

An Agilent 7800 ICP-MS with Octopole Reaction
System (ORS4) fitted with a low-flow concentric quartz
nebulizer was used for all measurements. The objective was
to use the ICP-MS to determine a full range of elements.
The ORS4 was operated in helium collision mode (He
mode) only, which is effective at removing a wide range of
plasma and matrix-based polyatomic species using kinetic
energy discrimination (KED). Because He mode does
not react with any analyte, and does not create any new
interferences, elements that do not suffer from polyatomic
interferences were also analyzed using He mode

* gregory.lecornet@agilent.com

Reagents and materials

HNO3 (BASF); ultrapure water (18.2 MQ) produced
by Milli-Q ultrapure water systems; 100 g/mL of multi
element internal standard solution containing 6Li, Sc, Ge,
Rh, In, Tb, Lu and Bi (Agilent Part # 5188-6525); multi-
element calibration standard STD-2A solution (Agilent
Part # 8500-6940)

Results and discussion

In this study, we investigated the use of collision cell
technology using helium gas to eliminate interferences
generated by the plasma and the sample matrix. Typical
matrix-derived polyatomic interference ions arising from
the analysis of gelatin capsules include 40Ar12C+, 5S1V1H,
35C11601H and 40Cal2C, etc. on 52Cr and 40Arl13C,
37Cl1160 and doubly-charged 106Ru™* on 53Cr. The total
dissolved solids (TDS) of the samples were less than 0.2%
and any matrix effects were eliminated via the use of the
internal standard calibration method.

Conclusion

Operating the Agilent 7700x with ORS3 in helium
mode effectively removes polyatomic interferences via
kinetic energy discrimination allowing the rapid, accurate,
semi-quantitative screening of complex sample types, such
as gelatin capsules. For each sample, semi-quantitative and
full quantitative analysis can be performed simultaneously
without the need to adjust the instrument.
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Introduction

Mlicit production and trade of Cannabis affects many
societies. This herb is mostly produced for domestic or re-
gional markets and its production in Europe is believed to
be increasing in indoor settings, under the control of orga-
nized crime groups. Usually, the authorities are faced with
the problem of a lack of information on where the canna-
bis was grown. This material is also widely consumed by
the population in each country and therefore establishing
of system for classifying the origin of this plant can be a
challenge for the scientists and a great benefit for the po-
lice authorities.

When drugs are concerned and especially for the fo-
rensic purposes, the most significant compounds in Canna-
bis samples are cannabinoids, terpenophenolic compounds
unique to cannabis. For the forensic practice, the most im-
portant cannabinoids are: A9-tetrahydrocannabinol (A9-
THC), cannabinol (CBN) and cannabidiol (CBD). The first
compound, A9-THC is psychoactive component, while the
other two mentioned cannabinoids are not. On the other,
hand, transition metals are important for plant growth and
they are distributed in different cells, in certain concen-
trations due to the established homeostasis. Hemp has the
ability to tolerate and accumulate heavy metals. Bearing in
mind the lack of literature on possible correlations between
content of cannabinoids in Cannabis plants and metals in
both Cannabis samples and soil where the plants were cul-
tivated, multivariate methods were applied aiming to assist
in determination of origin of cannabis and its production.

* glavica.razic@pharmacy.bg.ac.rs

Materials and methods

Young plants of Cannabis sativa species had been
seized by the Police authorities as material planted by the
criminal groups on different locations in Serbia. The plants
were grown illegally under controlled indoor conditions by
applying certain levels of temperature, humidity and inten-
sity of light. The plants were randomly selected from the
plantations in the early growing stage for the purpose of fo-
rensic analyses. The rhizosphere soil from the root zone at
a depth of 5-10 cm was sampled. The plant samples were
further separated into roots, stems and leaves. The roots
parts were cleaned from traces of soil, washed with de-
ionised water and dried. The Cannabis leaves were dried
and grounded to a powder. The mass of 33.3 mg of dried
leaves material was dissolved in 5 mL of methanol, shak-
en in an ultrasonic bath for 30 min, and filtered. The fil-
trate was heated for 12 min at 150 °C in order to run decar-
boxylation of the cannabinoid acids into cannabinoids. The
evaporated extracts were reconstituted with 2 mL of meth-
anol. The resulting solution of 1 pL, for each sample was
applied on the TLC plate together with the volume of 1 uLb
of the dissolved reference materials: A9-THC, CBN and
CBD in methanol in concentration of 0.05 mg/mL and 1
pL of pure methanol. Mobile phase was n-hexane: diethyl
ether in ratio 4 : 1. Visualization was conducted by the dis-
solved Azoic Diazo Component in 0.1 M sodium hydrox-
ide in water.

In the second step, 20 mg of each sample were dis-
solved in 5 mL methanol, shaken in an ultrasonic bath for
30 min, filtered and evaporated to dryness. The residue
was reconstituted with 2 mL of methanol. 1 pL of the re-
sulting solution for each sample was injected into the GC-
FID system in order to analyse the content of cannabinoids.
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For the purpose of elemental analysis, the sampled soils,
roots, stems and leaves were subjected to microwave-as-
sisted acid digestion, according to a known procedure (Ra-
zic et al., 2006).

The determination of the cannabinoids by thin lay-
er chromatography (TLC) with plates made of aluminium
and covered with silica gel with fluorescence indicator of
UV254, by conducting the semi quantitative analyses.

The determination of the cannabinoids was performed
using an Agilent GC System, Model 7890A, fitted with
a Flame lonization Detector. The conditions were as fol-
lows: column HP-5 (30 m x 320 pm % 0.25 pm), injection
temperature: 250 °C, splitless mode, oven program: initial
temperature 150 °C for 0 min, heating rate 15 °C/min to
300 °C and held for 5 min, nitrogen flow rate: 46 mL/min.

The determination of the Cu, Zn, Mn, Fe, Ca and Mg
was conducted on a Perkin-Elmer Model 5000 atomic ab-
sorption spectrophotometer, operated under optimized
measurement (Razic et al., 2005). The determination of
the Cr was accomplished using a Perkin-Elmer Model
5000 atomic absorption spectrophotometer with a graph-
ite furnace HGA 400 Automatic Burner Control (Razic et
al., 2006).

Statistical analysis was performed using SPSS 11.0
(SPSS Inc., Chicago, IL) and Minitab 13.20 (Minitab Inc.,
State College, PA), for Windows software packages.

Results and discussion

Since the roots contain only trace amounts of these sub-
stances while the stems, branches and twigs have less than
the leaf material, the cannabinoid content was measured
only in the leaves. For the purpose of comparison of the can-
nabinoid content in the young plants and the mature one the
semi quantitative method of the TLC was conducted and the
difference in the cannabinoids content was detected.

The cannabinoids content in the leaves of the exam-
ined cannabis plants was determined by external calibra-
tion. The values varied from 0.03 to 1.47 mg/mL for THC
and from 0.11 to 1.12 mg/mL for CBN. The lowest lev-
els were from 0.003 to 0.06 mg/mL for CBN, what is rea-
sonable since the level of this cannabinoid, as degradation
product of THC, increases with time during storage of can-
nabis plants.

Quantification of metals was performed by external cal-
ibration. The accuracy of the methods was checked by anal-
ysis of a standard reference material, NIST SRM 1547 —
Peach Leaves and NIST SRM 2711 - Montana II Soil, when
satisfactory recoveries (90.06 - 115.35%) were obtained.

The objective of this study was to analyse the corre-
lations of seven metals and three main cannabinoids us-
ing multivariate methods of analysis. After preliminary
tests (Ryan-Joiner and Grubbs tests) the concentration data
were subjected to principal component analysis (PCA)
in order to highlight any relations between the elements.
Four principal components (PCs) appeared to account for

89.42% of the variance of the data. These factors are re-
lated to the sources of the elements and cannabinoids in
the studied samples. The first factor comprises Mn, THC
and CBN with high loadings. A correlation like this indi-
cates that they arise from the same sources. Fe and Cr show
significant positive loadings in the second factor and are
negatively correlated with Zn and CBD with high nega-
tive loading. The third factor is dominantly loaded by Cu
as an essential element; a constituent of co-enzymes im-
portant for a plant cycle. It is also correlated with Mg, with
a high but negative loading. These correlations led to the
consideration of the biosynthesis of cannabinoids and the
involvement of metals as cofactors in the enzymatic cata-
lyzed synthesis cycles (De Meijer et al., 2002; Pate, 1994,
Radosavljevic-Stevanovic et al., 2014; Sirikantaramas et
al., 2005; Taura et al., 2007).

Conclusion

This work is conducted in order to determine whether
the metals content in rhizosphere and cannabis can affect
the levels of three important cannabinoids. The obtained
results were subjected to chemometrics evaluation which
gave an opportunity to get a better insight into role of met-
als in the biosynthesis of cannabinoids. Identified patterns
could be helpful in tracking the origin of Cannabis plant
and its product adding a value to the applied analytical and
chemometrics methods in forensic sciences.
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Background

Falsification of active pharmaceutical ingredients
(APIs) has been recognized as an important health issue
since a series of health scares involving large numbers of
casualties happened when altered APIs escaped detection
in routine analytical testing (Dégardin et al., 2014).

API falsification usually means discrepancy between
the information for declared manufacturer and the actual
manufacturer of the APIs used for manufacturing of fin-
ished dosage forms (FDF). Any form of tampering the con-
tent or information about the content might affect the qual-
ity of an API and therefore constitutes a direct threat to the
health of patients. Since the reason for any falsification is
fast and easy money, there is no general rule what APIs
can be subjected to falsification. For any substance that can
bring economic benefits to the manufacturer / distributor
there is a potential risk to be falsified.

The conventional analytical approach often fails to de-
tect falsification since the quality and quantity of the API
is within the standards. Instead, methods that allow for dis-
tinguishing API samples and determining the source of
APIs suspected for falsification are needed. Alternative ap-
proach must include broader analytical window using spe-
cific techniques to reveal some characteristic analytical in-
formation, such as impurity profile, spectral data, physico-
chemical constants, etc., thus creating an ‘API fingerprint’
database. APIs can be characterized, compared and clas-
sified based on features revealed from such ‘fingerprints’,
using chemometric methods, like different pattern recog-
nition techniques (PRT) (Acevska et al., 2015; Petrusevs-
ki et al., 2015).

The aim of this research was to give an overview of
analytical and chemometric methods used to differentiate

* jelena@ff.ukim.edu.mk

the origin of the samples based on a ‘fingerprint’ database
by the discriminatory matching of specific analytical fea-
tures of the specific API.

API fingerprinting

API fingerprinting is the common name of a group
of analytical applications for detection, identification and
quantitative determination of related substances and oth-
er impurities. Impurity profiling (organic, inorganic im-
purities, residual solvents, enantiomeric purity), chemi-
cal characterization (polymorphism/solvatomorphism) and
other contaminants (radioactivity) of the APIs requires ad-
vanced and robust fingerprint method. It usually comprise
a set of several highly specific techniques, like: liquid and
gas chromatography coupled with mass spectrometer (LC/
MS, GC/MS), differential scanning calorimetry (DSC), &
differential termogravimetric analysis (TG/DTG), Furrier-
transformed infrared (FTIR), near infrared (NIR), Raman
or nuclear magnetic resonance spectroscopy (NMR); in-
ductively coupled plasma combined with optical emission
(ICP-OES) or mass spectrometry (ICP/MS), X-ray diffrac-
tion (XRD) etc. The characteristic and reproducible chemi-
cal features revealed during the API fingerprinting are used
for discriminating between samples. This data highlights
the API fingerprinting as core activity in modern drug anal-
ysis and tool for getting reliable results for combating API
falsification.

Pattern recognition of API fingerprints

Pattern recognition techniques that can be applied to
API fingerprinting consist of two general areas; unsuper-
vised or supervised. From the characterization of the sam-
ples of known origin, predictive models can be built and
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tested with new samples of unknown composition. By de-
termination of different origins of the APIs, their falsifica-
tion can be detected.

In unsupervised pattern recognition (hierarchical clus-
ter analysis (HCA), principal component analysis (PCA),
generally viewed as exploratory data analysis methods,
from which natural clusters in the data set can be identi-
fied, no knowledge concerning the origin of the samples is
necessary. HCA gives no indication of the variables which
contribute most to the classification of objects in the data
set, unlike PCA, where the loadings indicate the variation
contained within each variable. There may be a loss of in-
formation in the dendrogram generated by HCA, especial-
ly if clusters are not well resolved. However, HCA does
present all the variation in the data set, in contrast to PCA
where only a percentage of the variation is typically pre-
sented (Adams, 2004).

In supervised pattern recognition (classification and
discriminant analysis (CDA), orthogonal partial least
square regression (OPLS/O2PLS), soft independent mod-
eling of class analogy (SIMCA), etc.), the groupings of
samples must be known to allow predictions to take place.
These methods require prior knowledge of the sample ori-
gin to develop models, which are subsequently used to as-
sign unknown samples to a parent group. The OPLS-DA
method is well suited for classification of data that have
multi-collinear and noisy variables, which is common for
many types of chemical data. Refined properties of the
OPLS-DA methodology have illustrated how Y-orthogo-
nal variation can be useful not only for evaluation, but also
for classification, thus rendering a PLS-DA/SIMCA hybrid
discriminatory model (Bylesjo et al., 20006).

Validation of the classification method

The outcome of the investigation on API falsification
should be accurate and reliable. For sample authentica-
tion purposes, it is essential to ensure that their affiliation
is properly defined (Gonzalez, 2007). In other words, de-
tection of false negatives (excluding sample that belongs
to the class) and false positive (includes a sample that does
not belong to the class) results must be enabled. Ultimate-
ly a method should be found for which there are no false
negatives at the cost of several more false positives. For il-
lustration, obtaining a false positive result during the API
fingerprinting, means further more detailed analytical test-
ing of the substance suspected to be falsified. But the risk
of obtaining a false negative result must be completely re-
moved, as it is unacceptable to pass a falsified API to mar-
ket.

Perspective

There are several milestones (sampling, choice of an-
alytical and statistical methods, and dissemination of re-
sults) that need to be challenged.

Sampling is mainly based on a goodwill of the manu-
facturers/MAHs; the regulatory frame need to be strength-
en for sampling can be possible on each step where tam-
pering of substance or information of its origin might oc-
cur (manufacturing site, distribution, brokers if any, FDF
manufacturer, APIs used for preparations in pharmacies).

Number of samples is often insufficient for robust sta-
tistical evaluation of results; wider involvement of OMCLs
and regulatory authorities (including customs and police)
is expected for more efficient sampling process.

Manufacturer’s specification is not sufficient for API
fingerprinting; an overall strategy against falsification in-
cluding wide analytical window in combination with PRT
should be implemented by competent authorities.

Dissemination of the results is sometimes burdened
by intellectual or industrial property issues and therefore
sometimes is only used by API manufacturer for protection
from competition; in order for results to be used for better
control of the APIs used for the medicines available on the
market, proper agreement between industry and competent
authorities should be in place.
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Introduction

Orphan drug is a drug intended for treatment of rare
(orphan) diseases. No single definition for an orphan
disease exists worldwide, but it is generally a disease that
affects a small portion of the population. Today, there are
more than 6,000 to 7,000 known rare diseases, 80 percent
of which have been identified as genetic in nature, with
incidence of less than one in 2,000 people. Symptoms of
some rare diseases may appear at birth or develop later in
childhood or even during adult life. Other rare diseases
are a result of infection (bacterial or viral), allergies or
are caused by degenerative and proliferative conditions
(Orphaned, 2012). Currently, the number of rare diseases
for which there is no available treatment is estimated to
be around 4,000 - 5,000 worldwide (Morin et al., 2013).
The objective of this paper is to compare the regulation for
orphan drugs defined by Food and Drug Agency (FDA) and
European Medical Agency (EMA), in the United States and
EU, respectively. These two regulatory agencies stimulate
processes of a parallel application for orphan designation
appropriate, when dealing with potential orphan drugs.

FDA regulations for orphan drugs

The first regulation for orphan drugs in USA was
introduced in 1983. According to the FDA guidelines,
orphan drug is a drug that is intended for treatment of
disease or condition which affects less than 200,000 people
in the USA or more than 200,000 in case when there is
no reasonable expectation that the cost of developing and
making available this drug in the USA will be recovered
from it sales (Morin et al., 2013). Today, in USA there are

* zona@novonordisk.com

three laws that apply to orphan drugs, as follows:

1. Orphan Drug Act (first regulation for orphan drugs)
- legal act which aims to protect every orphan drug,
produced and placed on the market in the USA by the
pharmaceutical company, domestic or international. This
regulation assumes that the drugs intended to treatment of
rare diseases need patent protection, because basically this
class of drugs is characterized by lower return of invested
funds (Abramowicz, 2010).

2. Protection from generic competition - reference
this legislation, when one drug is designated as “orphan”
drug, FDA cannot give designation to a generic drug for
the period of five to seven years. The main purpose of this
legislation is to discourage the idea of development of non-
patented drugs. This legislation allows better protection
from generic competitors than the Orphan Drug Act,
and the same applies for drugs intended for treatment of
diseases that affect more than 200,000 people but the costs
of research and development will not be cover by their
projected sales (Abramowicz, 2010).

3. Hatch-Waxman Act is regulation for stimulating
the generic competition. Under this act, a generic drug
company that challenges the pioneer drug with patent
protecting receives 180 days exclusivity period, meaning
that no other generic drug manufacturer can enter the
market during that time. The main goal is to accelerate the
generic competition. The authorized generic manufacturer
can charge considerably above marginal cost, allowing it
to earn a profit and providing it an incentive to challenge
pioneer patents (Abramowicz, 2010).

According to the FDA regulation, orphan drugs
have market exclusivity for period of five to seven years,
shortened procedure of registration; the company owner
of orphan designation receives a tax incentives, protocol
assistance as well as exemption from payment of certain
fees (Morin et al., 2013).

S2 OP 53

suonejuasaad [erQ



Oral presentations

134

Pharmaceutical analysis / Quality assurance / Regulatory affairs

EMA regulations for orphan drugs

The regulation for orphan drugs in EU legislation
was first time adopted in 1999. According to EMA rules,
orphan drug is designated drug which is intended for
treatment of rare disease or condition which affects not
more than 5 in 10,000 people in the EU. Most of these
people suffer from diseases affecting less than 1 in 100,000
people (EMA, 2015). At the European Union granting of
orphan designation can be made only by the European
Commission. The application is evaluated by the EMA’s
Committee for Orphan Medicinal Products (COMP),
which provides its opinion on whether or not the medicine
qualifies as orphan medicines for the treatment, prevention
or diagnosis of a rare disease. If the COMP issues a
positive opinion, the European Commission may then
grant the medicine orphan status (EMA, 2015). Rules for
obtaining the orphan designation at EMA are defined by
six regulations and two additional guidelines (EMA, Legal
background).

To qualify for orphan designation, a medicine must
meet a number of criteria: it must be indicated for the
treatment, prevention or diagnosis of a disease that is life-
threatening or chronically debilitating, the prevalence of
the condition in the EU must not be more than 5 in 10,000
or it must be unlikely that marketing of the medicine
would generate sufficient returns to justify the investment
needed for development or there is no satisfactory method
of diagnosis, prevention or treatment of the condition
concerned can be authorized or if such a method exists,
the new medicine must be of significant benefit to those
affected by the condition. Drugs that meet the EMA’s
requirements for orphan designation received protocol
assistance, access to centralized approval procedure for
marketing authorization, a period of ten years market
exclusivity in the EU with the possibility of additional
two years market exclusivity for drugs that have valid and
approved pediatric research plan (pediatric investigation
plan). Additionally, all drugs with orphan designation by
EMA received further compensate for micro, small and
medium-sized companies, reduction of costs, grants and
national compensate in the EU Member States (EMA,
Activities after orphan designation).

Instead of conclusion

The comparative review of FDA / EMA regulations
showed that FDA and EMA permit shortened registration
procedure and both regulatory agencies allow exemption
from payment of certain fees and provide protocol

assistance. There are three main differences between
FDA and EMA. The first difference is period of market
exclusivity, noted that the period of market exclusivity in
the USA could be from five to maximum seven years, apart
from EU where market exclusivity for drugs with orphan
designation is ten years, with additional two years for
orphan drugs with valid and approved pediatric research
plan. The second difference is in terms of tax incentives
and exemptions, which are currently permitted in general
in the all the USA countries by the FDA, as opposed to
the EU, where EMA gives general tax incentives and
exemptions, but each EU Member State has the possibility
to provide additional national exemptions and incentives
for some orphan drugs. And the third difference exists in
terms of grants. In the USA they’re getting from the part
of the FDA Orphan products grants program. Unlike the
FDA, EMA does not offer any additional grants from
its budget for research and development of new orphan
drugs. However EMA makes funds available through
the European Commission such as Horizon 2020, The
EU Framework Programme for Research and Innovation
E-Rare, a transnational project for research programmes
on rare diseases International Rare Diseases Consortium
(IRDIRC).
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Introduction

Development and validation of effective cleaning pro-
cedures are of a great importance to Quality Assurance Sys-
tem and these activities are described in the current GMP
and FDA regulations.

In many cases, the same equipment may be used for
manufacturing of different products. It is therefore essential
to develop adequate cleaning procedures, in order to avoid
cross contamination. Pharmaceutical products and active
pharmaceutical ingredients (APIs) can be contaminated by
other pharmaceutical products, by cleaning agents, micro-
organisms or by other material (i.e. airborne particles, dust,
raw materials, products of degradation (EudraLex, 2014).

The cleaning validation is a very complex task, and the
implementation requires a carefully elaborated plan. The
Cleaning Validation Master Plan is a basic document ac-
cording to which the validation is performed. It presents
an overview of the scope of the project, establishes essen-
tial requirements, such as acceptance criteria, sampling pro-
cedures, methods of analysis and is used as a planning and
monitoring instrument (Eudralex, 2015).

Establishing a cleaning validation program

Written cleaning procedures must be established for all
equipment parts and surface which come into contact with
the medicinal product. Responsible stuff has to be trained
on the cleaning procedures. The critical parameters of the
cleaning procedures can be determined by the risk-analy-
sis. The risk-analysis should evaluate the influence of the
product, equipment and process specific parameters on the
cleaning objective (Hiob and Gomez, 2011).

* nade.dimovska@bionikapharm.com

Important phase during effective planning of clean-
ing validation study is selection of the worst-case prod-
uct, manufactured in each equipment line. To assure effec-
tiveness under worst-case conditions, the worst case must
be defined in more exact terms. The first thing to be deter-
mined is whether all the products made using the equip-
ment, can be cleaned according the same procedure, or sev-
eral cleaning procedures are required due to different prod-
uct properties. Within each group of products, for which
an individual cleaning procedure is required, the product
which is the most difficult to clean represents the worst
case. If the cleaning procedure is designed in such a way
that this product can be cleaned in a reliable manner, the ef-
fectiveness of the cleaning procedure is assured for all other
products which are easier to clean and are in the same group
as well (Haider and Asif, 2010a).

In the selection of worst-case product, the solubility of
the ingredients, the tendency of the product towards crust
formation and where relevant, residues left by colored in-
gredients should be reviewed as being critical factors to the
success of the cleaning. The pharmacological characteris-
tics and toxicity data of drugs have a significant impact on
the selection of worst-case product also.

During the optimization phase the following informa-
tion must be defined: maximum hold time for uncleaned
equipment and clean hold time.

Analytical testing and reporting phase

Dirty hold time is defined as the time between the end
of manufacturing process of the product batch and the be-
ginning of the cleaning process. Clean hold time is the time
between the completion of cleaning of the equipment and
the initiation of the subsequent manufacturing operation, if
in the production area the conditions are appropriate.
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Acceptance criteria must be defined before the valida-
tion begins. A limit is an actual numerical value and is one
of the requirements of the acceptance criteria of a clean-
ing validation protocol. Compliance with limits can be as-
sured by direct (swab test) or indirect sampling (rinse test).
Sampling (by swab) should be performed from the criti-
cal areas of the production equipment. These critical areas
of the production equipment are usually difficult to access
during cleaning and/or are very difficult to see during the
final checks. These areas, as well as dirty and clean hold
times, should be included in the cleaning Standard Opera-
tional Procedures (FDA, 2011).

Maximum Allowable Carryover (MACO) - maximum
quantity of acceptable transferred residue from the active
substance of the previous product is calculated by thera-
peutic dose criteria or by permitted daily exposure criteria.

The quantitative determination of residues of the sub-
stances, cleaning agent and microbiological contamination
that should be carried out after sampling, will require val-
idated analytical methods with sufficient specificity and
sensitivity to be able to detect the results at or below the
established acceptance limits.

Validation of analytical methods are carried out on the
parameters: Limit of Detection (LOD), Limit of Quantifi-
cation (LOQ), Specificity, Selectivity, Recovery, Precision,
Range and Linearity (Borchert and Gomez, 2011a).

Validation of the cleaning procedure should be per-
formed analytically after the approval of visual inspection
(absence of stains or any materiel residue).

Selecting a method to detect cleaning agent be per-
formed analytically after the approval of visual inspec-
tion (absence of stains or any materiel residue).overyraphy
(HPLC), ion selective electrodes, flame photometry, deriv-
ative Ultraviolet (UV) spectroscopy, Thin Layer Chroma-
tography, enzymatic detection, and titration.

It can also involve non-specific methods that detect the
presence of a blend of ingredients such as: TOC, pH, and
conductivity. The regulators prefer specific methods, but
will accept non-specific methods with adequate rationales
for their use. For investigations of failures or action levels,
a specific method is usually preferable.

For the swab sampling method it is necessary to deter-
mine: the percent recovered with the swab extraction pro-
cedure; the effectiveness of the swab at recovering residues
from equipment parts surface and the interference of swab
materials in the analysis.

For the rinse sampling method it is necessary to deter-
mine: the percent recovered with the rinse solution extrac-
tion procedure; the effectiveness of the rinse solution at re-
covering residues from equipment parts surfaces and the
interference of the rinse solution in the cleaning procedure
and analysis; a correction for recovery efficiency in calcu-
lations for acceptable residue levels.

The percentage of recovery is important because it will be
applied when evaluating the final concentration of residuals.

All equipment that comes in contact directly with raw ma-

terial -intermediate as well as final product - must be included,
because of its potential to act as a possible source for microbi-
ological contamination. The microbial testing is performed on
the selected surface of the equipment in order to determine the
number of colony forming units (CFUs) present.

Analysts from Quality Control Department will per-
form the analysis on the swab and/or rinse samples. The
results are reported in Quality Assurance Department and
the Quality Assurance Manager will give final approval to
the reviewed results by signing the final Report (Haider
and Asif, 2010b).

Validated cleaning process must be subject to change
control. Further, revalidation is necessary in order to main-
tain the validated status where a differentiation must be made
between change-related and periodic revalidation. An effi-
cient change control procedure must ensure that the effect of
changes on the cleaning validation is identified and that any
necessary follow-up action is initiated. Checks must be car-
ried-out to verify whether revalidation is necessary follow-
ing changes to the cleaning procedure, production equipment
and products. A suitable time interval must be determined
for the periodic revalidation. Implementation may be stream-
lined by linking this to the change control procedure and by
reducing the scope of the validation based on a review of
data and documents (Borchert and Gomez, 2011b).

Conclusion

Cleaning procedures should be suitable for their in-
tended purpose. This should be confirmed by the success-
ful execution of a cleaning validation study. The clean-
ing validation must ensure that the quality of the product
produced using specified equipment is not influenced by
cross-contamination from the previous product, cleaning
agent’s residues or microorganisms.
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Introduction

Most people nowadays suffer from problems with the
gastrointestinal tract and indigestion. Gastroguard chew-
able tablets are a pharmaceutical solid dosage form from
the group of antacids, which contains 680 mg calcium car-
bonate and 80 mg magnesium carbonate. Its effect is to
act locally and neutralize the gastric acid in the stomach,
not depending on the systemic absorption. Therefore it al-
leviates the symptoms caused by indigestion and releases
the feeling of bloating. The carbonate salts react with the
gastric acid in the stomach developing water and miner-
al salts as products (http://www.alkaloid.com.mk/vademe-
cum-step-2.nspx?LekTipld=150).

Every pharmaceutical product must be subjected to
chemical and microbiological analysis before the batch
release. Those analyses are under the jurisdiction of the
Quality Control department. In addition to the microbio-
logical analysis a working method for determination of the
microbiological purity in this pharmaceutical solid form,
which would be used in the routine, must be validated. For
pharmaceutical solid forms the parameters that should be
tested are Total Aerobic Microbial Count (TAMC), Total
Yeasts and Molds Count (TYMC) and absence of Esche-
richia coli (Ph.Eur., 2013; USP, 2014).

The aim of this work is to validate the analytical meth-
od which would be used in the routine work for determina-
tion of the microbiological purity of Gastoguard chewable
tablets as part of the quality control of the product before
releasing of the batch. The method should be simple for
manipulation and in compliance with the current Europe-
an Pharmacopeia. The validation of the method was made
by the microbiological team of the Quality Control depart-
ment of Alkaloid AD.

* anosacheva@alkaloid.com.mk

Materials and method

Materials

During validation of the method standard laborato-
ry equipment was used: Laminar flow Class II, Incubators
Gallencamp on 20-25 °C; 30-35 °C and 42-44 °C, Bunsen
burner, Vortex, glass pipetes, glass tubes intended for mi-
crobiological use. In addition to validate the method 10g of
Gastoguard chewable tablets were weighted using Sartori-
us analytical scale. Buffered sodium chloride peptone wa-
ter pH 7 was utilized as medium for dissolving of the sam-
ple and for making the dilutions of the culture suspensions.
Ready to use nutrient media from BioMérieux were used.
90 mm Petri dishes from Trypcase Soy agar, Sabouraud
Dextrose agar and Mac Conkey agar and 100 mL Trypcase
Soy broth and 100 mL Mac Conkey broth of the liquid me-
dia were used for manipulation.

The test microorganisms that were part of this val-
idation were the standard microorganisms recommend-
ed by the current European Pharmacopeia for the meth-
od suitability test. Those are: Escherichia coli ATCC 8739,
Pseudomonas aeruginosa ATCC 9027, Bacillus spizizenii
ATCC 6633, Staphylococcus aureus ATCC 6538, Candida
albicans ATCC 10231 and Aspergillus brasiliensis ATCC
16404 (Ph.Eur., 2013).

Method

For determination of the antimicrobial activity and
validation of the test method challenge test with the above
mentioned microorganisms were used and the microbio-
logical method of choice was the surface-spread method
and direct inoculation in the liquid media for the test of ab-
sence of Escherichia coli. The number of all microorgan-
isms applied in the challenge tests was less than 100 cfu/
mL. Each application was made in duplicate and the tem-
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perature and the time of incubation depended of the type
of the medium. Trypcase Soy agar was incubated for five
days at temperature from 30-35 °C, Sabouraud Dextrose
agar was incubated for seven days at temperature from 20-
25 °C, Trypcase Soy broth was incubated for 24h at tem-
perature from 30-35 °C, Mac Conkey broth was incubat-
ed for 24h at temperature from 42-44 °C and Mac Conkey
agar was incubated for 24h at temperature from 30-35 °C.

After the incubation time the relation between the
number of the each microorganism dissolved in buffered
sodium chloride pepton water pH 7 and the number of the
of the same microorganism in the presence of the product
was calculated. When verifying the suitability of the plate-
count method, a mean of any of the test organisms not dif-
fering by a factor greater than 2 must be obtained (Clontz,
2009; Ph.Eur., 2013; USP, 2014).

Results and discussion

The results from the determination of the antimicrobial
activity of Gastoguard chewable tablets showed that it does
not show antimicrobial effect against the used microorgan-
isms. In addition to this the working dilution of the product
would be 1:10 dilution.

The individual challenge test revealed the following
results:

The number of cfu of the challenge microorganism in
the test with P. aeruginosa was 93 cfu/mL and the average
number of the microorganism in the presence of the prod-
uct was 89 cfu/mL. The acceptability factor in this test is
1.04.

The number of cfu of the challenge microorganism in
the test with B. spizizenii was 52 cfu/mL and the average
number of the microorganism in the presence of the prod-
uct was 50 cfu/mL. The acceptability factor in this test is
1.04.

The number of cfu of the challenge microorganism in
the test with E. coli was 61cfu/mL and the average number
of the microorganism in the presence of the product was 50
cfu/mL. The acceptability factor in this test is 1.22.

The number of cfu of the challenge microorganism in
the test with S. aureus was 26 cfu/mL and the average num-
ber of the microorganism in the presence of the product
was 20 cfu/mL. The acceptability factor in this test is 1.30.

The number of cfu of the challenge microorganism in
the test with C. albicans was 31cfu/mL and the average

number of the microorganism in the presence of the prod-
uct was 37 cfu/mL. The acceptability factor in this test is
0.84.

The number of cfu of the challenge microorganism in
the test with 4. brasiliensis was 22cfu/mL and the average
number of the microorganism in the presence of the prod-
uct was 24 cfu/mL. The acceptability factor in this test is
0.92. The acceptability factors for all the used microorgan-
isms were in the compatibility framework and they never
exceed the value 2.

In the test for absence of E. coli, there was good visible
growth in Trypcase Soy broth after 24h and in Mac Conkey
broth the growth was followed by a change of color of the
medium. There was also presence of red non-mucous colo-
nies on Mac Conkey agar after 24h.

The growth promotion test of the used media showed
that they are adequate for routine microbiological analysis.

Conclusion

Gastoguard chewable tablets do not have antimicrobi-
al activity against the used test microorganisms.

The method suitability test of the product revealed that
the routine microbiological analysis should be performed
with surface-spread method from 1:10 dilution for TAMC
and TYMC and the method of direct inoculation in the test
for absence of E. coli. The acceptability factors were in the
frame provided by the current European Pharmacopeia and
never exceeded the value 2.

References

Clontz, L., 2009. Microbial limit and bioburden tests. Validation
approaches and global requirements, second ed. Taylor &
Francis Group, LLC, New York, pp. 159-192.

European Pharmacopoeia Commission, 2013. European
Pharmacopoeia 8th Edition, Directorate for the Quality of
Medicines & HealthCare of the Council of Europe (EDQM).
Strasbourg, France. pp, 185-194.

The United States Pharmacopeia Convention, 2014. The United
States Pharmacopeia and National Formulary (USP 37-NF
32); The United States Pharmacopeia Convention, Inc.:
Rockville, MD, USA. pp. 58-67.

http://www.alkaloid.com.mk/vademecum-step-2.
nspx?LekTipld=150.

Maced. pharm. bull., 62 (suppl) 137 - 138 (2016)



Macedonian pharmaceutical bulletin, 62 (suppl) 139 - 140 (2016)

ISSN 1409 - 8695
UDC: 615.212.074:543.544.5.068.7
Short communication

High-performance liquid chromatography method for
determination of caffeine from different matrices

Nevena Gruji¢-Leti¢, Branislava Raki¢*, Emilia Sefer, Maja Milanovi¢, Natasa Mili¢

University of Novi Sad, Faculty of Medicine, Hajduk Veljkova 3, 21000 Novi Sad, Serbia

Introduction

Caffeine, 1,3,7- trimethylxanthine, is odorless, bit-
ter taste substance which can be naturally found in cof-
fee, cocoa, tea leaves, and is intentionally added in food
products. It is considered to be one of the most commonly
consumed drugs with more than 80 percent of the world’s
population consuming caffeine daily. The Europeans are
found to be the world’s largest consumers of caffeine in-
take of approximately 4.6 kg/person/year (Norton et al.,
2014). The presence of the pharmaceutical residues in the
environment has become the subject of growing concern
in the past decade. Due to the continuous input that leads
to the long-term adverse effects on the aquatic and terres-
trial organisms, the special attention is being paid to their
concentration levels in the aquatic environment. Caffeine
can be found in traces in surface water. The main paths for
caffeine to enter wastewater stream are either in urine or
when caffeine-containing products are discharged through
household pipelines or sewers. Determination of caffeine
in surface water is an important task for environmental re-
searches and analysis because it is found to be a good in-
dicator for human sewage because of its relatively high
concentrations in surface water and its unambiguous an-
thropogenic origin. Other important usage of caffeine is as
an analgesic adjuvant in drug formulations for the treat-
ment of headache and pain related to postpartum, postop-
erative, and dental surgery and it is therapeutically applied
for the treatment of migraine in combination with other
drugs such as aspirin, paracetamol and tramadol. Caffeine
is claimed to enhance the efficacy of these drugs (Madhu-
sudhan, 2013). The goals of this study were to develop and
validate high-performance liquid chromatography (HPLC)
method for caffeine determination in food, beverages, sur-
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face water and drugs which is simple and easy to perform.
This method could have a widespread application in food,
environmental and pharmaceutical sciences.

Materials and methods

Samples for caffeine determination in food and bever-
ages were purchased at the Serbian market, samples of sur-
face water were collected in amber bottles from seven rep-
resentative locations of the Danube River on the territory
of Novi Sad, Serbia, and tablets of analgoantipyretics con-
taining caffeine were purchased from pharmacies in the vi-
cinity of Novi Sad, Serbia. Caffeine from all samples was
separated by solid-phase extraction and analyzed by HPLC.
The chromatography was using two-solvent isocratic elu-
tion. The HPLC-diode array detection (DAD) model Agi-
lent HP 1100 system equipped with an autosampler (Wald-
bronn, Germany) was used. The analytical column was the
Zorbax Eclipse XDB-CS8 column (4.6 mm x 150 mm, i.d., 5
um particle size). Mobile phase was water-THF (0.1% THF
in water adjusted to pH 8 with 0.1 M NaOH) - acetonitrile
(90:10) with a flow rate of 0.8 mL/min. The HPLC mobile
phase was prepared fresh daily and filtered through a 0.45
pm nylon filter. Run time was 10 min, column temperature
25 °C and analytes were detected at 273 nm.

Results and discussion

The linearity between caffeine concentrations and the
response was tested for concentration levels ranging from
(0.010-100) mg/L. High value of coefficient of correlation
r=1 showed an excellent correlation between concentra-
tions and peak areas. Calculated limit of detection (LOD-
3.3*0/S) and quantification (LOQ-10*c/S) were 0.007
mg/L and 0.012 mg/L, respectively. According to the re-
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covery values of (98.33-100.22)% the method showed ac-
ceptable accuracy. Repeatability of the method was test-
ed by analyzing three different concentrations of caffeine
standards in six repetitions. The relative standard devia-
tions (RSD) ranged from 0.028% to 0.063% for retention
time and from 0.015% to 0.65% for peak area showing ex-
cellent repeatability. There were no interferences in the
HPLC results by impurities or matrix in tested samples,
which indicate that developed method, had very good se-
lectivity.

The results of caffeine content in food and beverag-
es showed that it ranged 5.6-158 mg/100 g in food sam-
ples, 24.71-30.81 mg/100 ml in commercial tea samples,
1328-3594 mg/100 g in coffees and 9.69-30.79 mg/100 ml
in energy drinks. Also, obtained values in this study were
consistent with the available manufacturer data. Analyz-
ing surface water samples for caffeine, significant concen-
trations were found at the sampling sites near the waste-
water discharges. Mean caffeine concentrations for sum-
mer, fall, winter and spring periods were 24.78 ng/L, 26.83
ng/L, 24.61 ng/L, and 86.29 ng/L, respectively. The high-
est mean caffeine concentration was detected in samples
collected in the spring period which is in an agreement
with the literature (Fernandez et al., 2010). The caffeine
content in combined non-narcotic analgoantipiretics varied
from (96.48-100.74)% of the declared value. The require-
ments of the British Pharmacopoeia include (95-105)% of
active drug content. According to obtained data it can be
concluded that all brands did meet this specification in the
HPLC assay method.

Conclusion

In this work a unique and simple to perform HPLC
method was established for caffeine content determina-
tion in food, beverages, surface water and analgoantipiret-
ics. Obtained data for accuracy, repeatability, selectivity
and robustness confirmed that the proposed method could
be used for routine control of caffeine content in differ-
ent mixtures. The results of food and beverages analysis
showed that caffeine content was consistent with the avail-
able manufacturer data and obtained data for combined
commercial formulations of non-narcotic analgoantipiret-
ics of all brands did meet specification of the British Phar-
macopoeia for active drug content. Testing the surface wa-
ter samples for caffeine showed that significant concentra-
tions were found at the sampling sites near the wastewater
discharges. The potential risk for chronic effects may occur
in resident organisms in the long-term period so an appro-
priate treatment of wastewater would be essential in pre-
vention of the potential pollution.
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Introduction

The a-tocopheryl acetate (TA) is the esterified form
of vitamin E. Vitamin E is a fat-soluble vitamin that ex-
ists in eight different forms, among them, a-tocopherol is
the most active form in humans. Vitamin E is very popular
cosmetic ingredient. It acts as antioxidant to protect cells
against free radicals and reduces oxidative stress. Ultravio-
let light and environmental pollutants are known initiators
of free radicals and skin damage. Topical antioxidants have
the potential to diminish the reactive oxygen species gen-
erated from the UVA radiation. For that reason, there is an
increasing interest in the incorporation of vitamins and an-
tioxidants in skin care products (Lupo, 2001).

The stability of the vitamin E in the cosmetic formu-
lations and when applied to the skin is low. When exposed
to UV light, it forms a-tocopheroxyl radicals that consume
other antioxidants for recycling. For better stability, vita-
min E is commonly used as a biologically non-active ester-
ified form, such as tocopheryl acetate (Shapiro and Saliou,
2001). Vitamin E esters act as a pro-drug since they are hy-
drolyzed to the active vitamin E (a-tocopherol) upon pen-
etration into skin. However, there is conflicting evidence
as to what extent this conversion actually takes place in
the skin and many studies have shown that these substi-
tutes have very low biological activity. While numerous
topical skin care products claim to contain “vitamin E”,
these products may actually contain very different concen-
trations and forms including active vitamin E, its several
esters and many other derivatives (Thiele and Ekanayake-
Mudiyanselage, 2007).

The solid and emulsified cosmetic products must be
carefully prepared for any of instrumental techniques
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which would be employed in the tocopherol analysis.
The aim of this study was to develop an effective solid-
phase extraction procedure for the HPLC determination of
a-tocopheryl acetate, which could be important for assess-
ment the content of this synthetic form of vitamin E in sun-
screen lotions and creams.

Materials and methods

Materials

Methanol, ethanol and acetonitrile used in this work
were of HPLC grade (J.T.Baker). a-tocopheryl acetate
(TA) of analytical grade was obtained from Fluka (Fluka-
Analytical BioChemika). Stock solution of 1.03 mg/mL
was prepared by dissolving the appropriate amounts of the
a-tocopheryl acetate in absolute ethanol. Two sets of cali-
bration standards were prepared by diluting aliquots of the
stock solution.

Cosmetic products

Commercial sunscreen products were purchased from
a local cosmetic shop. Formulations under study were Pro-
ducer 1-Sun Lotion SPF 30 and Producer 2-Sunscreen
cream SPF 50. According to the product label, both formu-
lations contained vitamin E only in the form of tocopheryl
acetate and TA content was not exactly declared.

Sample preparation

A 0.5 g of the formulation was measured in 20 ml plas-
tic volumetric container and 0.5 mL of 0.5% ascorbic acid
was added. The emulsion was dissolved by vortex-mixing
with 5 mL of ethanol. After centrifugation for 10 min, a 3
mL of the supernatant was pipetted and applied to the SPE
column.

SPE conditions

Solid phase extraction was performed on Chromabond
Cl18ec cartridges (1ml/100mg, Macherey—Nagel, GmbH,
Diiren, Germany), which was previously selected among
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five cartridges with different sorbent type. Cartridges were
conditioned with ImL of deionized water, followed by
ImL of methanol and 1mL of acetonitrile. After the sam-
ple was aspirated through the cartridge, analyte elution was
made by 2 x 1 mL of methanol.

HPLC conditions

The Agilent Technologies 1200 Series apparatus with
DAD and FL detection was used for the analysis. Sepa-
ration was performed on the Restek Ultra IBD C18 col-
umn (150 mm x 3 mm, 3 um). UV detector was set at 220
nm and 295 nm. Based on our previous work, 100% ace-
tonitrile was selected as the optimal mobile phase (Sunaric¢
et al., 2012). The column temperature was maintained at
40°C and the flow rate was kept at 0.45 ml/min.

Results and discussion

Tocopheryl acetate in extracted samples of the sun-
screen formulations was identified by comparing the re-
tention time of the observed chromatographic peak with
that of the standard. Recovery of the solid-phase extrac-
tion method was calculated by comparison of the TA peak
area for extracted and non-extracted standard TA solution
on five different cartridges. The obtained recovery value
was higher than 85% for Chromabond C18ec, therefore
this cartridge was selected for further analysis. Addition-
ally, the cartridge selection was confirmed by extraction
of the real samples supernatants obtained in sample prepa-
ration procedure for the examined cosmetics. Even in this
case, the highest chromatographic peak area of TA was ob-
tained on Chromabond C18ec cartridge.

The calibration curves for two concentration ranges,
0.2 pg/mL - 2.0 pg/mL and 0.1 mg/mL - 1.0 mg/mL with
the correlation coefficients > 0.998 were constructed and
applied for the determination of TA in the injected samples.
Final tocopheryl acetate content found in the examined
formulations was as follows: (200£15) mg/100g (0.2%)
in Producer 1-Sun Lotion SPF 30 and (490+20) mg/100g
(0.49%) in Producer 2-sunscreen cream SPF 50. These re-

sults are in agreement with those given by other authors,
that TA content is from 0.1% to 1% (Shapiro and Saliou,
2001; Thiele and Ekanayake-Mudiyanselage, 2007). As
was expected, much higher content of TA was found in the
formulation with a higher SPF level.

Conclusion

Cosmetic formulations contain a high number of in-
gredients and the analysis often requires extensive pre-
treatments. A SPE method followed by HPLC determina-
tion has been developed for the analysis of tocopheryl ace-
tate in cosmetics. For the present experimental conditions,
it can be concluded that the proposed extraction method
was appropriate for the determination of TA in sunscreen
lotion and cream. The extraction procedure was efficient,
showing good accuracy and precision. Proposed analytical
procedure for TA determination can be useful tool to know
the amount of this synthetic form of vitamin E in cosmet-
ic products.
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Introduction

Non-sterile drugs must satisfy the appropriate microbi-
ological purity criteria which are included in monographs
in pharmacopoeias. Pharmacopoeial studies are prepared
specifically to ensure that the medicinal product is thera-
peutically effective and safe for the patient.

Caffetin Cold is a combined medicinal product, con-
taining several active ingredients: paracetamol (500 mg),
pseudoephedrine hydrochloride (30 mg), dextrometho-
rphan hydrobromide (15 mg) and ascorbic acid (60 mg).
Paracetamol is a pain reliever and reduces body tempera-
ture. Pseudoephedrine hydrochloride decreases nasal con-
gestion, allowing nasal and respiratory passages to open
up. Dextromethorphan hydrobromide suppress cough due
to minor throat and bronchial irritation. Ascorbic acid (Vi-
tamin C) fortifies the immune system (www.alkaloid.com.
mk/vademecum-step-2.nspx?LekTipld=64).

The importance of determination of microbiological
purity of Active Pharmaceutical Ingredients (APIs) in solid
forms comes from the fact that the final product must com-
ply with the criteria for microbiological purity.

Objective: Validation of analytical method for deter-
mination of microbiological purity of paracetamol, pseu-
doephedrine hydrochloride, dextromethorphan hydrobro-
mide and ascorbic acid in the composition of Caffetin cold
tablets. This method further should be used for routine de-
termination of microbiological purity of APIs in Caffetin
cold tablets. The method should be simple for manipula-
tion and in compliance with the current edition of Europe-
an Pharmacopoeia (Ph.Eur., 2013).

* szlatanovic(@alkaloid.com.mk

Materials and methods

Materials

Standard laboratory equipment was used. Buffered so-
dium chloride peptone solution pH 7.0 was used as medi-
um for dissolving of the sample and for making the dilu-
tions of the culture suspensions.

Ready to use nutrient media from BioMérieux® (69280
Marcy-1I’Etoile-France) 90 mm Petri dishes of Trypcase
Soy agar and Sabouraud Dextrose agar were used.

Standard test microorganisms recommended by the
current Ph.Eur. for the method suitability test: Escherichia
Coli ATCC 8739, Pseudomonas aeruginosa ATCC 9027,
Bacillus spizizenii ATCC 6633, Staphylococcus aureus
ATCC 6538, Candida albicans ATCC 10231 and 4spergil-
lus brasiliensis ATCC 16404 were used for challenge test.

Methods

Surface-spread method and determination of antimi-
crobial activity of APIs in Caffetin cold tablets was used.
The number of all test microorganisms applied in the chal-
lenge tests was less than 100 cfu/ml. Each application was
made in duplicate and the temperature and time of incu-
bation depended of the type of the medium. Trypcase Soy
agar was incubated for five days at a temperature from 30-
35 °C, Sabouraud Dextrose agar was incubated for 7 days
at a temperature from 20-25 °C. After the incubation time,
the relation between the number of the each test microor-
ganism dissolved in buffered sodium chloride pepton solu-
tion pH 7.0, and the number of that test microorganism in
the presence of the product was calculated.

When verifying the suitability of the plate-count meth-
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od, a mean of any of the test organisms not differing by
a factor greater than 2 must be obtained (Clontz, 2009;
Ph.Eur. 2013; USP, 2014).

Results and discussion

Microbiological purity was determined with direct
application on the nutrient medium with surface-spread
method.

Results for paracetamol (1:10) showed that acceptabil-
ity factor is 0.93 when Escherichia coli was used, 1.35 for
Pseudomonas aeruginosa, 0.97 for Staphylococcus aure-
uss and 1.05 for Bacillus spizizenii. For Candida albicans
the acceptability factor ranges from 0.93 to 1.07 and for
Aspergillus brasiliensis from 1.06 to 1.13.

Paracetamol does not have antimicrobial activity on
the used test micro-organisms. Acceptability factor ranged
within the compatibility framework and it never exceeded
the value of 2.

Results for pseudoephedrine hydrochloride (1:10)
showed that there is no increase of colonies of Escherich-
ia coli. Acceptability factor when Pseudomonas aerugino-
sa was used is 29.33, for Staphylococcus aureus is 1.61,
for Bacillus spizizenii is 6.00, for Candida albicans is 2.15
and for Aspergillus brasiliensis ranges from 1.30 to 2.93.

Pseudoephedrine hydrochloride has an antimicrobial
activity on the used test micro-organisms.

Inactivation of antimicrobial activity of pseudoephed-
rine hydrochloride was done using the dilution of 1:100 in
buffered sodium chloride peptone solution pH 7.0.

Results for pseudoephedrine hydrochloride (1:100)
showed that acceptability factor when Escherichia coli
was used is 1.00, for Pseudomonas aeruginosa is 1.20,
for Staphylococcus aureus is 1.06, for Bacillus spizizenii
is 1.20, for Candida albicans ranges between 0.96 to 1.00
and for Aspergillus brasiliensis ranges from 0.92 to 1.00.

Acceptability factor ranged within the compatibility
framework and it never exceeded the value of 2.

Results for dextromethorphan hydrobromide (1:10)
showed that there is no increase of colonies of the test mi-
cro-organisms. Dextromethorphan hydrobromide has an
antimicrobial activity on the used test micro-organisms.

Inactivation of antimicrobial activity of dextrometho-
rphan hydrobromide was done using the dilution of 1:100
in buffered sodium chloride peptone solution pH 7.0.

Results for dextromethorphan hydrobromide (1:100)
showed that acceptability factor when Escherichia coli
was used is 1.23, for Pseudomonas aeruginosa is 1.44,
for Staphylococcus aureus is 1.06, for Bacillus spizizenii
is 1.28, for Candida albicans ranges between 1.03 to 1.12
and for Aspergillus brasiliensis ranges from 0.90 to 0.93.

Acceptability factor ranged within the compatibility
framework and it never exceeded the value 2.

Results for ascorbic acid (1:10) showed that there is no
increase of colonies of Pseudomonas aeruginosa, Staphy-
lococcus aureus and Bacillus spizizenii. Acceptability fac-
tor when Escherichia coli was used is 7.00, for Candida al-
bicans ranges from 1.18 to 1.38 and for Aspergillus brasil-
iensis ranges from 0.94 to 1.21.

Ascorbic acid has an antimicrobial activity on the used
bacterial test micro-organisms. Inactivation of antimicro-
bial activity of ascorbic acid was done using the dilution
1:100 in buffered sodium chloride peptone solution pH 7.0.

Results for ascorbic acid (1:100) showed that accept-
ability factor when Escherichia coli was used is 1.23,
Pseudomonas aeruginosa is 0.79, Staphylococcus aureus
is 0.79, Bacillus spizizeniiis 0.80, Candida albicans ranges
from 1.05 to 1.70 and for Aspergillus spizenii ranges from
0.89 to 1.00.

Acceptability factor ranged within the compatibility
framework and never exceeded the value of 2.

Conclusions

Paracetamol does not have antimicrobial activi-
ty against used test micro-organisms. Direct application
method with the dilution of 1:10 is suitable for further rou-
tine testing.

Pseudoephedrine hydrochloride, dextromethorphan
hydrobromide and ascorbic acid in the dilution of 1:10
have an antimicrobial activity against used test micro-or-
ganisms. Inactivation of antimicrobial activity was done
using the dilution of 1:100 in buffered sodium chloride
peptone solution. Direct application method from the dilu-
tion 1:100 was suitable for further routine testing.

Validation of analytical method showed that routine
microbiological analysis could be done with the surface-
spread method.

All results showed that the acceptability factor ranged
within the compatibility framework and it never exceeded
the value of 2.

The test micro-organisms and culture media were in
compliance with current pharmacopoeial requirements.
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Introduction

The development of reliable LC-MS/MS bioanalyti-
cal method is a challenging process due to the large num-
ber of variables and pitfalls that can compromise the qual-
ity of the data. The reliability of the method is remarkably
dependent upon the timely recognition of all factors that
may generate erroneus resuts once the validated method
is applied in practice. Therefore the scientific approach in
course of LC-MS/MS bioanalytical method development
should involve risk analysis. The risk analysis denotes as-
sessment of all critical steps (factors) that may affect the
accuracy and ruggedness of the method. Matrix effect, me-
tabolite interference, stability of the analyte and the selec-
tion of an adequate regression model are identified as most
common sources of method imprecision (Mulvana, 2010).

Assessment of critical steps in bioanalytical
method development

Matrix effect (ME) is directly related to the sample
clean-up procedure, thus selecting the optimal extraction
procedure plays a crucial role for ensuring data quality in
LC-MS/MS bioanalysis (Chambers et al., 2007). Different
types of extraction procedures, depending on the analyte,
exhibit different extraction recoveries and ME. Therefore
testing out various extraction procedures should become
inevitable part of the contemporary bioanalytical meth-
od development. The implementation of Quality by de-
sign, as a new trend, enables shortening the time needed
for the optimization of the sample preparation procedure.
Until recently, the optimal extraction procedure was cho-
sen only upon the extraction recovery. However, consider-
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ing the LC-MS/MS analysis, the cleanliness of the extract,
expressed through ME, obtained with different extraction
procedures gains paramount importance. The EMA vali-
dation guideline (EMA, 2011) recommends evaluation of
the variability of the internal standard (IS)-normalized ME.
However, it is more rational to assesses the degree of the
absolute ME itself and not just the variability of the IS-nor-
malized ME. This derives from the fact that the IS-normal-
ized ME indicates that ME is consistent and not affected by
the different lots of biological material. On the other hand,
the absolute ME points out to the cleanliness of the ex-
tracts (Nakov et al., 2015). Hence, it becomes evident that
the selection of the sample preparation procedure should
be based on the absolute ME and the extraction recovery
should be put in second place, especially when problems
related to the sensitivity of the method are not expected.
The quantitative acceptance criteria applied in bioan-
alytical validation guidelines (EMA, 2011; FDA, 2001)
rely on data generated using quality control (QC) samples.
However the QC samples do not contain phase I and II me-
tabolites of the analyte of interest and therefore may be un-
reliable model for real study samples. These metabolites
are usually not stable and they can convert back to their
parent drug in the mass spectrometer (in source back-con-
version) and/or during sample preparation (in vitro back-
conversion), jeopardizing the accuracy of the bioanalyti-
cal method (Wenkui et al., 2011). Therefore the assessment
of the possibility of metabolite back-conversion prior the
method validation becomes a crucial part of risk analysis.
The first step includes assessment of the in source back-
conversion through the verification of the chromatographic
separation between the analyte and its metabolite. This is
especially important for high throughput LC-MS/MS anal-
ysis, where chromatographic separation between the ana-
lyte and the metabolite can be compromised, resulting in
overestimated measurements. In case of this type of inter-
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ference, optimization/modification of the ion source pa-
rameters and/or the chromatographic conditions should be
applied. The metabolite back-conversion could also occur
during the different steps of the sample preparation pro-
cess, so second step involves investigation whether the
proposed extraction procedure leads to metabolite back-
conversion. For that purpose the optimized extraction pro-
cedure should be applied on samples containing only the
metabolite standard and the amount of analyte generated
by metabolite back-conversion is then computed. In case
of unavailability of metabolite standards, stability exper-
iments under different storage conditions using real sam-
ples could be applied as well (Jemal et al., 2010).

The investigation of the sample stability in course of
method development helps to avoid stability related prob-
lems that may latter appear during the validation and appli-
cation of the method. Although various sources may affect
the sample stability, the focus within this paper is placed on
chiral interconversion. All chiral compounds may undergo
in vitro R/S conversion occurring at physiological pH and
temperature or under extreme pH and elevated temperature
(Briscoe and Hage, 2009). Therefore the assessment of the
possibility of R/S interconversion during the overall ana-
lytical procedure should be an integral part for every enan-
tioselective method development, thus allowing quantifi-
cation of the extent of in vivo interconversion without bias.

The selection of an adequate regression model is the
basis for accurate and reproducible quantification over the
whole concentration range (Rozet et al., 2011). Most bio-
analytical methods usually have wide concentration range,
so heteroscedasticity of the data may be expected. In the
above instance weighted linear or quadratic regression
models should be applied. The recommendation of the reg-
ulatory agencies (EMA, 2011; FDA 2001) is that the sim-
plest model that adequately describes data should be used
and the selection of more complex model should be jus-
tified. Therefore the use of statistical approach based on
non-parametric statistical tests (Nakov et al., 2014; Singto-
roj et al., 2006) during the selection of the regression mod-
el will provide justification of the choice of the adequate
regression model, and will enable accurate quantification
in whole calibration range.

Summary

The implementation of risk analysis during the LC-
MS/MS bioanalytical method development is longer last-

ing process compared to conventional method develop-
ment. However the timely perceiving and assessment of
the critical steps generates highly reliable bioanalytical
methods and lowers the possibility of late discovery of un-
expected problems than often lead to method re-optimiza-
tion and revalidation.
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Introduction

Forced degradation studies provide data to support
identification of possible degradants; degradation path-
ways and intrinsic stability of the drug molecule and vali-
dation of stability indicating analytical procedures (Singh
and Bakshi, 2002). Although most of the literature de-
fines the concept of forced degradation, they do not pro-
vide detailed information about a forced degradation strat-
egy (Klick et al., 2005) and the experimental conditions to
conduct forced degradation are described in a general way
(Singh and Bakshi, 2000) without description of the exact
stress conditions to be applied.

Generally, a trial and error approach is adopted to
select the strength, temperature and time of exposure to
achieve loss of active substance from 10-30% (ICH, 2003;
Singh and Bakshi, 2000). Such approach involves consid-
erable cost, time consumption and scientific expertise and
there is high incidence of random results. Therefore a need
for more systematic approach is recognized (Dolan, 2002).

A contemporary approach in the field of forced degra-
dation is to evaluate correlation of degradation parameters
by applying the concept of design of experiment (DoE). In
turn, this can help studying the combination of conditions
where optimal enrichment of degradation products is ob-
tained.

The basic concept of factorial design is performing an
experiment in which all the possible combinations of fac-
tors and levels are investigated (Lundstedst et al., 1988).

Literature review reveals the implementation of DoE
and factorial design concepts for optimization of forced
degradation conditions (Kurmi et al., 2014; Singh et al.,

* Hadzievam@yahoo.com

2013; Sonawane and Gide., 2011), but no report exists on
application of DoE for simvastatin (SIM) as model drug.

The aim of this study was to develop stability-indicat-
ing LC-MS method for quantification of SIM and its im-
purities, and also, an attempt was made to simplify forced
degradation studies by adopting DoE concept.

Materials and methods

Simvastatin (SIM) samples with Certificate of Suit-
ability to the monographs of the European Pharmacopoia
(CEP) were used. Simvastatin CRS and Simvastatin for
peak identification were provided by the EDQM (Stras-
bourg, France). All reagents used were of analytical grade.

Experiments were made on Dionex UltiMate™ 3000
(Thermo Scientific), interfaced with mass spectrometer
with an electrosparay-ionization source, operated in neg-
ative mode. Mass parameters were optimized as follows:
Ion source heater temperature was set at 350 °C; capillary
temperature at 300 °C; capillary voltage was 10 V with
collision energy 35 eV. The separation was performed on
Poroshell 120 EC C18 (Agilent Technologies, USA), 50 x
3.0 mm, 2.7 pm, using buffer (10 mM ammonium format,
pH 4.0) and acetonitrile as a mobile phase in a gradient
mode. The column temperature was 40 °C. Flow rate was
0.5 mL/min. Injection volume was 5 pL. UV detection was
performed at 238 nm.

SIM was subjected to stress under acidic, alkaline, ox-
idative, thermal and photolytic conditions. Variables, cho-
sen from previously conducted initial experiments were:
time of exposure, temperature and stressor strength. The
forced degradation experiments set-up on the basis of 2"
full factorial design were performed and the obtained re-
sults from LC-MS samples were analyzed by Design Ex-
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pert Software (Stat-Ease Inc., Minneapolis, MN, USA).

Acid and alkali degradation was performed using 2°
factorial design (three variables considered at two levels:
0.01M and 0.1M HCl/ NaOH heated at 25 °C and 60 °C
for 60 and 120 min) was conducted to set up eight experi-
ments for each stressor.

For oxidative degradation two variables were consid-
ered at two levels (the high level for H,O, and time was
30% and 24 h, and the low level was 3% and 2 h, respec-
tively), a 2% factorial design was conducted to set up four
experiments.

22 factorial designs was conducted to set up thermal
degradation where the high level values were 105°C and 5
h and the low level were 80 °C and 3 h, respectively.

Photo degradation study was performed by exposing
the drug powder, spread as a thin film in a covered petri
plates and exposed to direct sunlight for 3, 5 and 12 h. Ad-
ditionally, control study in dark was run simultaneously.
All stress studies were performed at an initial drug con-
centration of 1 mg/mL in amber color glassware in order to
protect the solutions from light degradation.

Results and discussion

Under the proposed chromatographic conditions, sat-
isfactory separation (Rs >1.5) of SIM and all seven impu-
rities stated in the European pharmacopeia was achieved
proving the stability-indicating power of the method. Ac-
cording to the results obtained from the degradation study
SIM is susceptible to degradation under acid, alkali, oxi-
dative and photolytic conditions. The applied factorial de-
sign, determine significant factors responsible for degra-
dation and provides prediction of the optimal conditions.

The relationship between each factor and their interac-
tion were evaluated by creating Pareto chart. These analy-
sis indicated that under acidic condition, strength of HCI
and temperature were most significant factors and for alka-
line condition, temperature and time of exposure. Further-
more, desirability plots were generated for acid and alka-
li conditions, providing prediction of conditions for opti-
mum degradation.

It was suggested that for acidic stress, 10% degrada-
tion would be achieved by treating with 0.1 M HCI at 25
°C for 60 min. When these conditions were adopted in
practice, the resulting degradation was 10.78%.

Also, for alkaline degradation 10% degradation would
be achieved by using 0.1M NaOH heated for 10 min. at
25 °C. The actual degradation, when these conditions were
adopted in practice was 11.12%.

For oxidative degradation, it has been observed that
18.75% degradation can be achieved with 30% H,0, at 25 °C
for 60 min. For photolytic conditions about 3.9% degradation
has been obtained after exposure of UV light for 12h.

The desirability plots obtained from thermal degra-
dation study demonstrated that an increase in temperature
from 80 °C to 105 °C favored the degradation significantly.

The targeted drug degradation was obtained heating the so-
lution at 80 °C for 5 h.

Thus, factorial design approach was successfully used
to achieve optimum degradation conditions for SIM and
simple, specific, stability-indicating LC/MS method was
developed.

Conclusion

This study highlights significant utility of DoE in op-
timization of forced degradation conditions. Using 2" full
factorial design degradation conditions were optimized to
obtain the targeted level of degradation. The use of DoE to
identify theoretical values of variables for optimum deg-
radation was successful, because when these parameters
were put in practice, the % degradation obtained matched
the predicted degradation. This suggests that factorial de-
sign approach can replace the trial and error approach used
to achieve optimum degradation in forced degradation
studies.
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Introduction

Organic solvents are widely used in the manufacturing
process of pharmaceutical products. Their application in
the synthesis of active pharmaceutical ingredients (APIs) is
of exceptional importance as the use of appropriate solvents
may enhance the yield or determine characteristics such as
crystal form, purity and solubility (Grodowska and Parcze-
wski, 2010). The European Pharmacopoeia (Ph.Eur., 2015)
limits the amount of residual solvents (RS) in pharmaceuti-
cals, considering the ICH guideline for RS (Q3C). Beyond
the influence on safety and quality of the active pharmaceu-
tical ingredients, the residual solvent profile indicates their
manufacturing history. This core parameter for API finger-
printing allows for authentication and identification of the
API origin (Poceva-Panovska et al., 2016).

Methodology

The main technique employed in RS analysis is gas
chromatography (GC) because of its suitability for anal-
ysis of volatile samples and substantial separating capa-
bility of capillary columns. European Pharmacopoeia (Ph.
Eur.) in the general chapter recommend GC coupled with
headspace (HS) sampling system for qualitative and quan-
titative determinations of residual solvent. This technique
is robust, convenient and readily automated and it is the
method that is generally used for the control of residual
solvents. As reported in 80% of the literature citations for
GC procedures on RS testing, flame ionization detector
(FID) is most commonly used for the detection of resolved
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compounds because of its low detection limits, wide lin-
ear dynamic range, robustness, ease of operation, and gen-
eral reliability and utility, especially for trace organic com-
pounds (Camarasu et al., 2006).

However profiling of the RSs in practice using the GC-
FID method, usually require additional identification tool
because of the co-elution and possible misinterpretation of
the RS peaks. In order to confirm identifications and solve
co-elutions Ph. Eur. proposes conformation analysis to be
performed on a second chromatographic column coated
with different stationary phase.

Another more convenient approach to solve possi-
ble misinterpretation of the RS peaks is the use of GC-
FID/MS, since the mass spectrometer adds an additional
spectrometric dimension to the identification. Mass spec-
trometry also excels for determination of co-eluting peaks
through use of extracted ion or SIM ion chromatograms,
thereby eliminating the need of additional analysis on dif-
ferent columns (Poceva-Panovska et al., 2016).

Sample preparation

Although pharmacopoeias propose their methods for
control of residual solvents, practically and through the lit-
erature they are found to be disadvantageous due to their
long equilibration and analysis time, relatively complex
sample preparation and quantification problems. In order
to solve these issues, different aspects of method develop-
ment and sample preparation have to be considered. Opti-
mized sample preparation conditions, including HS condi-
tions and dilution media, are crucial for the reliability of
the residual profiling results.
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Internal standard

The proposed Ph. Eur. methodology for RS analysis
does not utilize internal standard (IS) for quantification.
The use of IS in RS analysis can be beneficial since it ac-
counts for routine variation in the response of the GC sys-
tem and can considerably improve the precision of quanti-
tative analysis. When choosing IS for HS-GC analysis, be-
side the chromatographic and physico-chemical character-
istics, it is mandatory to consider the stability and reactiv-
ity of the compound candidate for the IS. Many of the or-
ganic compounds have functionalities that may be reactive
at elevated temperatures and different pH values during
the equilibration time. IS decomposition or formation of a
new product can lead to misinterpretation of the results and
poor quality of the analysis (Poceva-Panovska et al. 2016).

Optimization of headspace parametars

Vial equilibration temperature and time are major HS
parameters that can be used to improve the transfer of vol-
atile analytes from the sample into the HS of the vial.

The equilibration temperature has a profound effect on
the sensitivity of the method because temperature has a di-
rect impact on the equilibrium concentration of the RS in
the HS of the sample vial. However, effect of the temper-
ature is specific for the RS tested. The increase of the tem-
perature enhances the headspace sensitivity for the polar
compounds with high partition coefficients (K) only, while
the non-polar compounds with low K were practically not
affected, since temperature affects the fraction of the ana-
lyte (RS) in the condense fraction only.

Sufficient time is also crucial in order to achieve con-
stant state of equilibrium. Equilibration times should be
set to optimal as they can considerably shortened overall
method analysis time.

According to our recent study (Poceva Panovska et al.,
2016) the increase of equilibration temperature and equil-
ibration time generally resulted in better sensitivity, al-
though the effect of equilibration time was not as profound
as temperature. For equilibration times longer than 20 min,
no significant increase in the chromatographic responses of
RS was observed. This observation has considerably short-
ened the overall time for RS analysis when compared to the
official Ph.Eur. method.

Dilution media

Another approach to increase the sensitivity in the RS
analysis is by selecting suitable dilution media as it has di-
rect influence on partition coefficient. Organic solvents used
as dilution media (DMSO, DMF etc.) offer higher partition
coefficient values for most of the RSs when compared with
water and consequently lower the concentration of the RS in
the gaseous (HS) phase. According to the Ph.Eur., the choice
of sample preparation technique is dependent on sample sol-
ubility in the dilution solvent. For water soluble substances

water is used and for water insoluble substances an alterna-
tive sample preparation is considered, using DMF as solvent.
The use of single sample preparation for water soluble
and water insoluble substances is highly practical and bene-
ficial. A mixture that includes DMSO, as a solvent with ex-
ceptional properties for organic and inorganic chemicals and
low toxicity (class I1I), and water that is crucial for better
sensitivity, in a suitable ratio usually offers satisfactory re-
sults as dilution media. Additionally the sensitivity of the
analysis can be increased with the decrease of the percentage
of organic dilution media (DMSO). A mixture of DMSO/wa-
ter in ratio 1:4 (V/V) can be used as a dilution media regard-
less of the sample solubility (Poceva-Panovska et al. 2016).

Chemometric approach in optimization of
analytical methods

Development and optimization of methods for RS pro-
filing require a well-designed strategy for efficient data pro-
cessing in an economical and timesaving manner. For exact
determination of the relationship between the sample prep-
aration conditions and the chromatographic response of the
analytes, design of experiments (DoE) can be effectively em-
ployed since it enables the maximum utilization of data from
previously planned experiments. Furthermore, by conducting
the optimization of the method in very rational manner us-
ing DoE, a great deal of excessive and unproductive labora-
tory research work can be avoided. Response surface meth-
odology (RSM) can be used to optimize experimental values
for important experimental factors (Lundstedt et al., 1998).
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Introduction

Health care-associated infections or nosocomial infec-
tions can be defined as those occurring within 48 hours of
hospital admission, 3 days of discharge or 30 days of an
operation. Hospital-acquired infection is an infection that
is contracted from the environment or staff of a healthcare
facility. It can be spread in the hospital environment, nurs-
ing home environment, rehabilitation facility, clinic or oth-
er clinical settings. Infection is spread to the susceptible pa-
tient in the clinical setting by a number of means (Inwereg-
bu et al., 2005; WHO, 2007). Nosocomial infections are
huge problem all over the world. They are a major problem
in health care facilities, resulting in extended durations of
care, substantial morbidity and mortality, and excess costs.
Effective hand hygiene of the health care workers remains
the single most important and economical means of con-
trolling the nosocomial infections. Every health care work-
er is responsible for maintaining high personal standards
of hygiene and hand cleanliness (WHO, 2007). The etiol-
ogy of nosocomial infections, the frequency of contami-
nated hands with the different nosocomial pathogens, and
the role of health care workers’ hands suggest that spe-
cial attention should be paid on selection of hand hygiene
preparations as well on the compliance to the hand disin-
fection protocols. From the times of I. P. Semelweiss, we
know that clean hands are the most important single fac-
tor that can decrease the extent of the health-care associ-

* tatjanadm@yahoo.com

ated infections. Handwashing frequently is called the sin-
gle most important and the cheapest measure to reduce the
risks of transmitting skin microorganisms from one per-
son to another or from one site to another on the same pa-
tient (Borges et al., 2012). Since alcohol-based hand sani-
tizers combine high immediate antimicrobial efficacy with
ease of use (Christiaens et al., 2006) they are the main dis-
infectants in our hospital as they are in almost every hos-
pital worldwide. The pharmacists from the hospital phar-
macy in our hospital are obviously members in the tender
commission for selections of the disinfectants and the in-
evitable link in the supplying of disinfectants as well, so a
complaint from the intensive care ward nurse, for inappro-
priate selection of the disinfectants was directly addressed
to us. Considering that we decided to conduct microbiolog-
ical tests of antimicrobial efficacy of the two rapid alcohol-
based hand disinfectants used by caregivers in the hospital.

Materials and methods

We selected “fingerpad method”-appropriate samples
collected from the subject’s fingers, as a suitable model for
testing the in vivo efficacy of hand-washing agents (Ansa-
ri et al., 1989), for our purpose-to test microbiological ef-
ficacy of two rapid alcohol-based hand disinfectants. The
examination consisted of two parts on the randomly select-
ed health care workers including nurses, physicians and
subsidiary hospital staff. In the first part of the examina-
tion these seven clinical wards were included: Maxilo-fa-
cial surgery, Ophthalmology with ophthalmo-surgery, Ot-
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to-Rhino-Laringology, Gynecology and Obstetrics, An-
aesthesia Reanimation and Intensive Care, General sur-
gery and Orthopedy. The selection of the clinical wards
was planed according to grade of risk for developing nos-
ocomial infection. One of the selected wards was the one
that the complaint for the inappropriate selection and sup-
ply of disinfectants came. The observers and facilitators of
the test procedures were three pharmacists and one nurse.
Each pharmacist had different task in the examination with
intention of minimizing the bias. Total number of included
respondents (health care givers) was 54; 34 in the first part
and 20 in the second part of the examination. 54 (Biomer-
ieux) COUNT-TACT AGAR for aerobic mesophyllic bac-
teria and 54 (Biomerieux) VRBG AGAR for Gram nega-
tive/enterobacteria determination were used, for each part
of the examination proportionally to the respondents. Eco-
sal® Forte an ethanol/2-propanol based disinfectant and
Ecosal® Ultra a 1-propanol, 2-propanol+benzalconium
chloride disinfectant were used. Incubation, cultivation
and determination of the bacterial growth were done in the
Centre for public health at the Department for sanitary mi-
crobiology (accredited according to ISO 17025).

Results and discussion

Fingerpad/touch method with not disinfected hands
showed abundant bacterial growth on both type of agar.
There was only one VRBG AGAR for Gram negative/en-
terobacteria determination, from the undisinfected hands,
without any bacterial growth, that represented 2.940% of
total VRBG AGAR in the first part of examination. There
were 9 cases (of total 34) of aerobic mesophyllic bacteri-
al growth on disinfected hands. That number represented
26.471% of which, 2 plates were for Ecosal® Forte and
7 plates for Ecosal® Ultra. Those were from the hands of
subsidiary hospital workers that were not very familiar
with the hand disinfection protocol and from staff not
applied sufficient volume of disinfectant or/and didmt let
sufficient time (30 sec.) for antimicrobial action. Both,
facilitators and observers of the examination, noticed and
reported various irregularities in the hand disinfection
protocol during first part of examination (Alkaloid-AD
Skopje, 2014). Trend of recontamination of the hands of
the health care workers included in the study, with touch-
ing other objects or part/s of the face, after the hand dis-
infection was reported. Those irregularities were decisive
for performing the second examination part-repetition of
the test on the clinical departments where microbial growth
appeared after disinfection of the hands, on the same work-
ers as in the first part, but after a lesson of appropriate edu-
cation. In the first part of examination there was no case of

Gram negative/entherobacteria growth. In the second part
of the examination, i.e. the repeated tests with both dis-
infectants, there was no case of any bacterial growth, nor
aerobic mesophylic or entherobacteria neither on Ecosal®
Forte nor on Ecosal® Ultra. The presence of acrobic me-
sophyllic bacterial growth, in the first part of the examina-
tion, after the disinfection of the hands appeared from the
air or from the weaknesses stated above.

Conclusion

This examination highlighted the importance of effi-
cient disinfection of health care workers’ hands. Absence
of any bacterial growth on the repeated controls implied of
efficient antimicrobial activity of both disinfectant. Select-
ed rapid hand disinfectants were effective. Non-adherence
to the hand hygiene protocol was reason for bacteriological
contaminated smears occurrence. That confirmed that the
hand hygiene on the medical staff is a quality indicator for
nosocomial infections prevention. In the Commission for
prevention of nosocomial infection in our hospital, a phar-
macist should be incorporated for education of the medi-
cal and subsidiary staff for the importance of hand disin-
fectants selection and of the adherence to the hand hygiene
protocols. That will contribute for reducing of the nosoco-
mial infections and improvement of the patients’ care, out-
comes and safety.
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Background

Sterile drugs and medical devices must be tested with
the bacterial endotoxin test (BET) and must be shown to
contain less than Endotoxin Limit. BET testing is a catego-
ry IV test as listed in United States Pharmacopeia <1225>
and requires specificity testing. Procedure should be veri-
fied to establish its suitability for use, such as their accura-
cy and absence of interference when used for a new prod-
uct or raw material. In common with many other Quality
Control (QC) tests, validation is a key element in preparing
for testing and product release.

Bacterial endotoxin test

The three essentials for BET include endotoxin lim-
its for pharmaceutical and medical devices, procedures for
validation in laboratory, and procedures for conducting
routine testing. Different pharmacopoeias, LAL manufac-
turer’s documentation, and US Food and Drug Adminis-
tration (FDA) document are available to the user when un-
dertaking validation. Finished preparation release checks
are still required according to United States Pharmacopeia
(USP) Chapter <797> (USP, 2006). The QC laboratory fa-
cilitates these release checks by utilizing its staff’s thor-
ough understanding of the regulatory requirements and em-
ploying analytical techniques that ensure preparation safe-
ty. Even with this knowledge, challenges arise in microbi-
ological testing of some preparations. The key challeng-
es are the development of new and more sensitive meth-
ods and the interpretations of some results (Troja, 2010).
On june 22, 2011, FDA withdrew the LAL test Guide-
line, which was issued in 1987 (Cooper, 2011). Elements
of Guideline continued to impact current methods because
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they can be found in other references relied on by the in-
dustry. Following European, Japanese, and US Pharma-
copeia harmonization, the tests methods are identical and
these tests are described in the Bacterial Endotoxins Test
chapter in the USP (Chapter <85>) and in the equivalent
chapters in the European pharmacopeia (Chapter 2.6.14)
and the Japanese Pharmacopoeia (General Tests, No. 4.01).
Endotoxin testing presents many challenges, yet trouble-
shooting is generally more effective because of the infor-
mation generated from each test (USP, 2006). It is critical
that the user know the concentration of active substance,
excipients, final pH and maximum human dose per hour,
and whether the preparation contains a suspending agent
such as carboxymethyl cellulose. The analyst must deter-
mine the conditions under which the product does not in-
terfere with BET. The dilution of product is the best choice
to overcome inhibition or enhancement. This information
is helpful in performing calculations to find the maximum
valid concentration, and in determining the endotoxin lim-
it when not published. The maximum human dose is es-
pecially important in establishing an endotoxin limit for
combination medicines such as multivitamins. On the ba-
sis of this information, the laboratory can test the prepara-
tion and obtain the accurate endotoxin data. By incorporat-
ing the patient’s body weight (EU/kg) into a suitable equa-
tion, the allowable endotoxin limit (EL) can be calculated
for the preparation class (e.g., intrathecal, subcutaneous-
ly, or radiopharmaceuticals). The potency of an endotox-
in to cause pyrogenic reaction is variable according to dif-
ferent factors, such as the nature of the toxin, the weight
of the subject and the maximum human dose. Therefore,
the endotoxin concentrations are expressed as Endotoxin
Units (EU) for result comparisons. The endotoxin limit for
pharmaceuticals products is calculated using the formula:
K/M, where K is the threshold human pyrogenic dose of
endotoxin per kilogram (kg) of body weight per hour, and
M is the maximum recommended human dose/kg of body
weight that would be administered in a single one-hour pe-
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riod. The creation of the general endotoxin limit of 5 EU/
kg/hour enabled the industry to develop dose-related lim-
its for individual and classes of parenteral drugs and de-
vices. However the EL for intrathecal administration was
assigned arbitrarily and was not science-based (Munson,
2010). Williams (2007) has recently shown endotoxin tol-
erance or allowable limit by type of parenteral products.
FDA proposed to the USP Micro committee an endotox-
in limit of 2.0 EU/dose/eye for intraocular administration,
consistent with ISO 11979-9:2006 Ophthalmic Implants,
Intraocular Lenses. An endotoxin limit for topical ophthal-
mic administration was not proposed. FDA suggests to ap-
plicants that EU for topical eye drops is 0.5 EU/ml, but
BET interference is high because of additives. A major-
ity of the substances tested for endotoxin interfere with
the LAL test to some degree (the obvious exception being
water samples). An understanding of the chemistry of the
test sample and its possible effects upon endotoxin and/or
LAL, can aid in overcoming interference problems (Daw-
son, 2005). It is often possible to overcome interference by
diluting the sample at which the endotoxin limit concen-
tration is still detectable or choosing ultrafiltration meth-
od. The greatest dilution at which the endotoxin limit can
be detected is the maximum valid dilution (MVD). Dilu-
tion is always the technique of choice and should be at-
tempted first. The LAL Guideline described ways to devel-
op test parameters by use of the MVD and Minimum Val-
id Concentration (MVC) to prepare samples for endotox-
in testing, independent of the method. MVD and MVC are
calculated as below: MVD= EL/A ; MVC= MEL, where A
is sensitivity of lysate. MVD is used for products with EL
in EU/mL. MVC is used for products with EL in EU/mg or
some other unit. Once calculations of EL, MVD, MVC are
done, the analyst can start the interference/validation test-
ing. The user should prepare several sample dilutions be-
tween undiluted and the MDV or MVC. The other steps
of product validation are Control Standard Curve, Positive
Product Control (PPC) and Positive and Negative Sample
and Water Controls. The critical components are a test ma-

terial (diluted to an extent that was validated) and a posi-
tive control, which must be recovered within a prescribed
range. Recovery of the PPC allows the analyst to have con-
fidence in test results. Several researchers have found that
even the selection of lysate reagent source can contribute
to variability in test results. Therefore, if any change in re-
agent source is made, the test must be re-validated.

Conclusions

After the determination of EL, MVD, and MVC, the
analyst should undertake validation to confirm perfor-
mance and to assure reproducibility. Product validation
steps include reagent and sample preparation, selection of
sample preparation, and calculation of endotoxin value in
product. Final choice to set up efficient BET testing meth-
od is up to the budget, application (water, raw material, in-
process sample or final products), material and volume to
be tested, endotoxin limit and degree of compliance.
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Introduction

A number of chemical preparations in recent years
are used as disinfectants and antiseptics. Disinfectants are
chemicals that act as microbicides or microbiostatics of ob-
jects and the environment. They are present on the market
as finished industrial products obtained in different concen-
trations and forms depending of its purpose. In the compo-
sition of disinfectants enter a wide variety of active chem-
ical agents (biocides). According to their chemical compo-
sition they represent alcohols, aldehydes, anilides, bigua-
nides, diamines, halogen release agents, silver compounds,
peroxides, phenols, bis-phenols, halophenols, quaterna-
ry ammonium compounds, volatile compounds for ster-
ilization. Biocide is a general term describing a chemical
agent, usually with a broad spectrum of activity that inac-
tivates microorganisms. The biocide activity is within the
antimicrobial activity, but depending on the circumstanc-
es may have “static” activity directed to agents that inhib-
it growth (bacteriostatic, fungistatic and sporostatic), and
also “cidal” activity directed to agents that completely de-
stroy all microorganisms present (bactericidal, sporocidal,
fungicidal). The antiseptics are chemicals that are safely
used for disinfection of skin and mucous membrane con-
tact (McDonnell and Russell, 1999).

Intra-hospital or nosocomial infections are caused by
organisms acquired during hospitalization of the patients
and clinically manifest from 48 to 72 hours after their ad-
ministration (Rutala et al., 2008).

Mechanical cleaning before applying the disinfectant
is essential. The mechanism of action of disinfectants is
summarized in a number of papers published and avail-
able to the entire scientific community. For example, al-
cohols show quick action, and broad spectrum antimicro-
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bial activity through denaturation of proteins, but do not
act sporocidal. Aldehydes bind with amino groups of pro-
teins, RNA and DNA. Oxidizing agents such as peroxides
and halogen elements oxidize the protein thiol groups, and
surface active agents act mainly on the cytoplasmic mem-
brane of the bacterial cell. Phenols generally destroy the
cell membrane (Block, 2001).

It is well known that the type and quantity of used dis-
infectant and the disinfection procedures is directly related
to the effects of their use (Ducel et al., 2002).

The aim of this study was to review of the use of an-
tiseptics and disinfectants in general hospital in Gevgelija
in Republic of Macedonia over five years period, to make
analysis of the amount of antiseptics and disinfectants con-
sumed annually on each department in hospitals, to ana-
lyze of the total amount of consumed antiseptics and dis-
infectants in selected hospitals for five years and to com-
pare the results to the data obtained from the microbiolog-
ical evaluations conducted periodically in each department
in selected hospitals for five years.

Materials and methods

The data were collected from the general hospital in
Gevgelija over five years, form 2010 till 2014. The data
from the annual reports for disinfectants and antiseptics
(Bactosal, Ecosal 10%, Ecosal ultra, Dezintal, Betadine
10%, Betadine 7,5%, Hydrogen peroxide 30%, Formalde-
hyde 33%, Ethanol concentrate, Gigazyme, Deconex 36
Intensiv, Gigasept forte AF, Gigasept FF, Gigasept PAA,
Deconex 54 Sporocide, Microzid AF liquid, Arcana alca
combi, Plivasept, Arcana san, Arcana anti fat) used on the
selected departments (gynecology, surgery, transfusion,
treatment of infections, internal medicine etc.) were col-
lected. The results of microbiological testing conducted by
the public health center in Gevgelija over five years were
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collected and used. Routine testing period for microbiolog-
ical controls in hospitals was 15 days.

Results and discussion

The obtained data are getting an overview of the disin-
fectants and antiseptics used in the departments each year.
It can be concluded that the highest consumption is in the
operating room. The reason for this is that there are used
all cleaning tools for disinfection of surfaces and instru-
ments and antiseptics. Reduction of use of disinfectants
and antiseptics in surgery room would cause much higher
risk for intra-hospital infections. The highest amount (227
1) in the operating room is wasted in 2012. The lowest con-
sumed amount of antiseptics and disinfectants was in men-
tal health center and center for addicts.

To determine the relationship between the amount
of used antiseptics and disinfectants with the emergence
of intra-hospital infections, in addition the data obtained
by the microbiological analysis in public health center in
Gevgelija were processed. In 2012 a total of 27 inspections
were conducted, 156 swabs and sediments were taken, 147
were sterile and 9 conditionally pathogenic.

The reason for the reduced number of isolated patho-
gens was increased amount of antiseptics and disinfectants
used during 2012. From children’s department and neona-
tology, all taken swabs were sterile. From surgical opera-
tion room, 2 pathogen samples were detected. In the rest of
the surgical department, 2 pathogenic bacteria are isolated:
Staphylococcus epidermidis, and Staphylococcus albus,
but they have been isolated from patient beds and hands
which is normal findings. Comparing to 2011 when they
were isolated 6 conditionally pathogenic samples at the gy-
necology department; in 2012 the number of conditional-
ly pathogenic samples was reduced to 2. At dialysis, a to-
tal number of swabs taken was 16 and 3 of them were con-
ditionally pathogenic.

It is detected that the number of conditionally patho-
genic bacteria is reduced starting from 2012. The reduction
of the quantity of disinfectant used is also noted from 2012.
By appointment of Ministry of health in 2012 each hospi-
tal had been established the intra-hospital infection times.

The results indicate a significant reduction of contamina-
tion with conditionally pathogenic bacteria when disinfec-
tion is conducted according to the standardized procedures
controlled by the intra-hospital infection times.

Conclusion

In general the disinfectants and antiseptics are used
optimally and correctly according to the needs of the hos-
pital investigated. The amount of disinfectants and antisep-
tics consumed comparing with the microbiological data in-
dicates their rational utilization starting from 2012. Use of
disinfectants according to the standardized procedures es-
tablished by the intra-hospital infection time allows current
daily care for patients and staff in the hospital investigated.
The processed data from public health center confirm the
above and point out the precautions to be taken when con-
ditionally pathogenic bacteria have been detected.

It is pointed out the role of intra-hospital infection
times in the hospitals as well as the role of hospital phar-
macists. We would like to suggest the implementation of
disinfection process validation as standardization measure
as well as more often routine microbiological controls in
the hospitals.
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Introduction

Caffeine, an organic nitrogenous base is a naturally oc-
curring methylxanthine alkaloid, which is being increas-
ingly used in cosmetics due to its high biological activi-
ty and ability to penetrate the skin barrier. As for a cosmet-
ic purpose, caffeine is used as an active compound in an-
ti-cellulite products. Cellulite deposition is one of the most
common problems associated with a large population male
and female person throughout the world. Caffeine prevents
an excessive accumulation of fats and promotes the lipol-
ysis process. It inhibits phosphodiesterases, which leads to
lipogenesis reduction. Caffeine also stimulates the drain-
ing lymph systems in fatty tissue by removing accumu-
lated fat and toxins, which can improve the microcircu-
lation of blood vessels (Herman and Herman, 2013). The
commercially available topical anti-cellulite formulations
usually contain 1-2% of caffeine, although some products
may contain up to 3% of caffeine (Hexsel and Soirefmann,
2011).

There are number of papers about caffeine determina-
tion in different food products, but limited works which
describe caffeine determination in cosmetics (Injac et al.,
2008; Marchei et al., 2013). Cosmetics are complex for-
mulations and for their analysis different and lengthy sam-
ple treatments are required. Sample preparation and clean-
up are crucial, especially for the HPLC analysis, where the
sample solutions are directly injected to HPLC column.
Also, anti-cellulite gels and creams contain a wide variety
of synthetic and natural (plant-derived) substances which
may interfere with the caffeine determination. Solid phase
extraction (SPE) is useful for sample preparation and clean-
up in the analysis of pharmaceutical creams. It is more rap-
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id and efficient than liquid/liquid extraction, yields quanti-
tative extractions that are easy to perform without using of
high volumes of toxic organic solvents.

In this study, a solid phase-extraction method followed
by HPLC with ultraviolet-diode array detection to deter-
mine of caffeine content in anti-cellulite gels was devel-
oped.

Materials and methods

Caffeine (1,3,7-trimethylxanthine) of analytical grade
was obtained from Sigma-Aldrich (Germany). The sol-
vent used, methanol, was of HPLC grade (J.T.Baker). For
the sample preparation ethanol (95-96%, Ph.Eur.V, Zorka-
Pharma, Serbia) was used. Stock solution of caffeine con-
centration of 1.0 mg/mL was prepared in deionized water.
This solution was stored for up to one week at 4 °C.Working
solutions were prepared by diluting and mixing the stock
with deionized water.

Cellulite reduction cosmetics were obtained from a
local perfumery. Two products were analyzed: Producer
1-Aqua Destock and Anticelulit gel-Producer 2. Both prod-
ucts contain caffeine in significant amount, and many syn-
thetic substances and plant extracts also. The exact content
of caffeine was not declared.

Solid-phase extraction Chromabond®HR-X cartridg-
es (100 mg, 1 mL volume, Macherey-Nagel, Germany)
were selected as optimal for the clean-up and extraction of
caffeine from anti-cellulite gels. SPE cartridges were con-
ditioned with 3 mL of methanol and 3 mL of deionized wa-
ter. One milliliter of the prepared sample was loaded on the
cartridge at the flow rate of 1 mL/min. Desorption of caf-
feine was achieved with 4 x 1 mL of methanol.

HPLC analyses were performed on the Agilent Tech-
nologies 1200 Series apparatus with DAD and FL detec-
tion. Separation was carried out on the Restek Ultra IBD
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C18 column (150 mm x 3 mm, 3 um) at 30 °C. The mobile
phase consisted of a methanol-water solution (40:60,
isocratic) at a flow rate of 0.4 mL/min. A 2 pL of the final
eluate was injected in the HPLC column. UV detection at
274 nm was used as the optimal wavelength for caffeine
determination.

Sample preparation

A 0.5 g of the gel was accurately weighed and dis-
solved in 10 mL of 95-96% ethanol. NH,OH was added to
obtain pH 7-8. Insoluble excipients were separated by cen-
trifugation for 10 min. Then, 1 mL of the supernatant was
loaded on the cartridge and SPE procedure was performed.

Results and discussion

Optimization of SPE procedure included cartridge se-
lection, solvent selection and recovery evaluation. To eval-
uate the accuracy of the extraction method, recovery stud-
ies were carried out. A known amount of caffeine standard
solution, at three different concentration levels was ex-
tracted on different cartridges and recovery was calculated
as the ratio of the loaded and eluted caffeine. The percent-
age extraction recovery was found to be 82-90% for the
Chromabond®HR-X cartridge, while for the other types of
cartridges this value was significantly lower. After the pro-
cedure of gel preparation, the obtained supernatants were
also loaded on different SPE cartridges. The highest chro-
matographic peak purity, peak area and concentration lev-
els of caffeine were also obtained for Chromabond®HR-X
cartridge. For that reason, this type of cartridge was select-
ed for the extraction and clean-up of the examined anti-cel-
lulite gels.

The caffeine content in the examined samples was
determined by using the calibration curve in the range of
0.01-0.2 mg/mL. The caffeine concentration found in Pro-
ducer 1-Aqua Destock was 1.70 g/100 g (1.70%), while
the value for Anticelulit gel-Producer 2 was 0.69 g/100 g
(0.69%). The found content of caffeine in investigated cel-
lulite reduction cosmetics were in agreement with those re-

ported by other authors (Injac et al., 2008; Marchei et al.,
2013). and with the expected values.

Conclusion

The most effective and marketed products for cellulite
reduction contain caffeine as the active ingredient, but its
exact content in these products is not strictly declared. The
extraction step is necessary for the analysis of caffeine in
anti-cellulite gels by chromatographic methods. Because of
the fact that caffeine is contained in the complex cosmetic
matrix, its extraction is difficult and depends on the nature
of the sample. A purification of the cosmetics and extrac-
tion of the analyte can be achieved by using SPE technique.

The present results show the applicability of the pro-
posed SPE procedure for the caffeine extraction from anti-
cellulite gels and its HPLC determination, which could be
used for the routine analysis of these commercial products.
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Introduction

Bacterial endotoxins are contaminants from gram-neg-
ative bacteria and are the most common cause of pyroge-
nicity in pharmaceutical products. Any preparation admin-
istered parenterally should be sterile and comply with the
test for bacterial endotoxins (BET) as described in the Ph.
Eur. (Ph. Eur., 2014). Finished products often contain in-
gredients in addition to the active drug substance. Excipi-
ents serve as a solvents, solubilizing, suspending, thicken-
ing, and chelating agents; antioxidants, antimicrobial pre-
servatives, buffers, pH adjusting agents, bulking agents,
and special additives (British Pharmacopoeia, 2014;
CHMP, 2013; ICH, 2009; Ph Eur., 2014).

Benzyl alcohol is an aromatic alcohol with the formu-
la C;H,O. In the body, benzyl alcohol is metabolised into
benzoic acid. It is used as an excipient for its preserva-
tive properties or as a solubilising agent. Benzyl alcohol is
also used as an active ingredient in local antiseptics and lo-
cal anesthetic products. It is also present in medical prod-
ucts administered intravenously (anti-cancer drugs, hepa-
rins, cardiovascular drugs) and as a preservative in many
topical preparations, such as antifungal and anti-inflamma-
tory products (Ph.Eur., 2014). However benzyl alcohol is
mainly used as an excipient in medicinal products that are
administered intramuscularly, such as antibiotics, anti-in-
flammatory or neuroleptic medicines where its anesthetic
properties reduce pain at the injection site.

Objective: Validation and quantifications of Bacterial
endotoxins with Turbidimetric kinetic method, for benzyl
alcohol.

* epopovska@alkaloid.com.mk

Materials and methods

Benzyl alcohol (Merck Certified; Merck KGaA, Darm-
stadt, Germany); Reagents for Kinetic turbidrimetric meth-
od: PYROGENT™- 5000, LAL Reagent Water, and Py-
rosperse™ Dispersing Agent, one of a group of metallo-
modified polyanionic dispersants which has proven useful
as a sample modifying agent for certain types of products
showing inhibition in the BET assay from Lonza (Lonza
Group Ltd, Walkersville, MD21793), along with Micro-
plate reader ELx808 from BIO-TEK® (BIO-TEK Instru-
ments, INC.,P.0.BOX998, Hghlsand Park, Winooski, Ver-
mont 05404 USA). The results were calculated and stored
with WinKQCL 4.0.2 software™ (Lonza Group Ltd, Walk-
ersvilleThe Kinetic turbidrimetric method is based on mea-
suring the turbidity (optical density) of an LAL/sample
mixture at regular interval troughout the test. The time re-
quired before the appearance of turbidity (Reaction time) is
inversely proportional to the amount of endotoxin present.

In accordance with the Ph. Eur. Commission at its
149th Session, June 2014: Substances to be used in par-
enteral preparations must comply with the BET, whatever
their origin, since:

- contamination by bacterial endotoxins can take place
prior to or during the manufacturing process;

- bacterial endotoxins cannot easily be removed by the
manufacturing process;

- bacterial endotoxins should be detected as early as
possible in the manufacturing process.

It is to be noted that the ICH Guideline Q6B: Specifi-
cations: Test Procedures and Acceptance Criteria for Bio-
technological/Biological Products provides the following
recommendation under section Drug Substance Specifi-
cation: ‘“Pharmacopoeial tests (e.g., endotoxin detection)
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should be performed on the drug substance, where appro-
priate”.

Benzyl alcohol, as an excipient in parenteral prepa-
rations, has strongly inhibitory effect on Bacterial endo-
toxins test (Kinetic Turbidimetric method) when diluted
with LAL reagent water (LRW). It is necessary to over-
come the inhibition and for that purpose 2% solution of Py-
rosperse™ Dispersing Agent from Lonza was used in com-
bination with laboratory techniques: shake 30min, vortex
30sec. and centrifuge 3min. (3000rpm/min), (British Phar-
macopoeia, 2014; EMA, 2013; FDA, 2012; Ph.Eur., 2014;
Thomas et al., 1984)

Results and discussion

Validation was performed by beginning with screen-
ing (Inhibition / Enhancement) test. For that purpose PY-
ROGENT™- 5000, Lonza’s reagents were used; lysate
sensitivity A = 0,01 EU/mL; maximum valid dilution
(MVD) = ELC/A = 2.5/ 0.01 = 250. Most products in-
terfere with the performance of the BET. The easiest way
to overcome interference is to dilute the product in LRW.
Dilutions used for preliminary, Inhibition / Enhancement
test were as follows: 1:2, 1:4, 1:8, 1:16, 1:32, 1:64, 1:128
and the MVD 1:250. All dilutions were made with LRW
(FDA, 2012; Ph.Eur., 2014; McCullough, 2011; Williams,
2009). Benzyl alcohol shows strong inhibition includ-
ing MVD. To overcome the inhibition new dilutions were
made. For the first dilution 1:10, as a solvent 2% solution
of Pyrosperse™ Dispersing Agent, from Lonza was used,
shaked for 30 min, vortexend for 30 sec and centrifuged
3 min (3000 rpm/min). Tested dilutions: 1:50, 1:100 and
1:200 were made from the aqueous part of the first dilu-
tion. Aqueous part was used for analysis. There was an in-
hibition only at 1:50 dilution, PPC recovery: not applicable
(N/A). The inhibition was overcomed at 1:100 and 1:200
dilution which gave PPC recovery 73% and 115% respec-
tively (Lonza Group Ltd, Walkersville; Ph.Eur., 2014).

Upon received results the validation further was done
on three consecutive batches of benzyl alcohol with di-
lution 1:200 (considering that recovery must be close to
100%). The endotoxin concentration reported for the three
consecutive batches was less than 2.00 EU/ml with PPC
115%, 149% and 151% respectively. All three batches of
the tested benzyl alcohol showed endotoxin recovery be-
tween 50 and 200%.

Conclusion

Validation of the Bacterial endotoxins test on Benzyl
alcohol was successfully done. The inhibition was over-
come. Further, routine testing of Benzyl alcohol should be
done with dilution 1:200 using Pyrosperse™ Dispersing
Agent from Lonza, shaking for 30 min, vortexing for 30
sec and centrifuge 3 min (3000 rpm/min) in accordance
with the method developed.
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Introduction

Disorders that involve anxiety are the most common
mental disturbances. Many of the anti-anxiety medicines
also cause some sedation, so the same medicine is of-
ten functioning clinically as both, anxiolytic and hypnot-
ic agent. Benzodiazepines are the most widely used anx-
iolytic medicines. They have largely replaced barbiturates
in the treatment of anxiety, because the benzodiazepines
are safer and more effective. Anxiety is an unpleasant state
of tension, apprehension, a fear that seems to arise from
a sometimes unknown source. The physical symptoms of
severe anxiety are similar to those of fear (such as tachy-
cardia, sweating, trembling, and palpitations) and involve
sympathetic activation. Episodes of mild anxiety are com-
mon life experiences and do not warrant treatment. How-
ever, the symptoms of severe, chronic, debilitating anxi-
ety may be treated with antianxiety medicines (sometimes
called anxiolytic or minor tranquilizers) and/or some form
of behavioral or psychotherapy.

Bromazepam is a benzodiazepine (BZD) generally
used for a number of medical reasons, it is an intermidi-
ate-acting tranquiliser (Ashton, 2005), prescribed for the
treatment of moderate to severe anxiety and panic attacks
for the short-term treatment of insomnia. It has been wide-
ly used in psychiatry disorders for four decades, with selec-
tive anxiolytic, anticonvulsant, myorelaxant and hypnotic
actions. It acts on the central neural system as an inhibitor
of the neurotransmitter gamma aminobutyric acid (GABA)
(Nascimento et al., 2012).

* biljana.gorgeska@ugd.edu.mk

Bromazepam is an active substance that belongs to
class of 1,4-benzodiazepine and chemically corresponds
to  7-bromo-1,3-dihydro-5-(2-pyridyl)-2H-1,4-benzodi-
azepine-2-one, C ,H, BrN.O (Ph.Eur., 2010). It is a con-
trolled psychotropic substance-B1 class according to the
National Agency of Sanitary Vigilance in Brazil (ANVI-
SA), with the DCB identification numbers: 01366, DCI:
2692 and CAS: 1812-20-2. The solid dosage form (tablet)
is the widespread used and prescribed in clinical practice.
The solid dosage form presents problems associated to the
bioavailability (FDA, 2003). The absorption of active sub-
stance from the solid dosage form for oral application de-
pends on the solubility and dissolution in physiologic lig-
uids and its permeability through the gastrointestinal tract,
factors that influence directly its bioavailability and sub-
sequent pharmacological effects. The biotransformation
from solid into absorbable form depends on its dissolution
in organic liquids; therefore, dissolution tests became an
essential parameter to determine the properties of biophar-
maceutical formulations in order to predict their quality.
The quality of pharmaceutical formulations is important in
financial and ethical terms because it is directly associat-
ed with the patient’s health. Thus, there is a real need for
the development of dissolution tests able to predict in vivo
physiological conditions.

Materials and methods

Dissolution test is a standardized method for measur-
ing the rate of active substance release from a dosage form
(FDA, 1997). The test was performed on ERWEKA DT
700, apparatus 2 (paddle), using 0.1 M HCI as a dissolu-
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tion medium, in volume of 500 ml, at 37°C, with 75 rpm
for 45 minutes.

The quantity of the dissolved bromazepam was deter-
mined using analytical method based on High Performance
Liquid Chromatography (HPLC). Validation of the method
was performed on Shimadzu Nexera HPLC system.

To optimize chromatographic parameters several mo-
bile phase compositions were tested in this method. A sat-
isfactory separation, good peak symmetry and optimal re-
tention time was obtained using mobile phase consisting
of a mixture of methanol, acetonitrile and potassium di-
hydrogen phosphate buffer (11.33 g/l of KH,PO,, pH 7.0
adjusted with KOH, 0.5 M) in ratio of 45:5:50 (v/v/v), at
flow rate of 1.0 ml/min. A LiChrospher RP Select B col-
umn (125 x 4.0 mm, 5um) was used as stationary phase
with temperature of column oven, 50 °C. The elution was
monitored at 239 nm.

Results and discussion

A simple reverse phase HPLC method for in vitro dis-
solution test was developed and validated for the determi-
nation of bromazepam and its release from pharmaceutical
dosage form. Several high-performance liquid chromato-
graphic (HPLC) methods have also been reported for the
determination of bromazepam and other BZDs (Sruthi et
al., 2013). Chromatogram showed a peak of bromazepam
(BZP) at retention time of 3.50 + 0.1 min. The most suit-
able mobile phase was selected on the basis of time re-
quired for the analysis and the sensitivity of the method.
The method was validated according to ICH Q2 guideline
with respect to specificity, linearity (with correlation coef-
ficient of 0.999), accuracy, precision, robustness, solution
stability and filter paper compatibility. All results of the
validation parameters were within the limits of ICH guide-
lines (ICH, 2005). The benefits of the proposed method in-
clude simple preparation of the solutions for the analysis
and usage of readily available solvents.

Conclusion

The proposed method is simple, rapid, accurate, pre-
cise and specific without interference of excipients. The
short chromatographic run time allows the analysis of a
large number of samples in short period of time. There-
fore, it is suitable for the routine analysis of bromazepam
in pharmaceutical dosage forms and it could be used for
the rapid and reliable determination of dissolved bromaze-
pam in tablet formulations. The present study was focused
on minimizing method limitations and developing a simple
and economic method for determination of dissolved bro-
mazepam from tablet dosage form.
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Introduction

The goal of antiepileptic drugs (AED) therapy for peo-
ple with epilepsy is seizure freedom without side effects (Va-
jda, 2007). In the last decade, several new AEDs have been
licensed around the world (Krasowski, 2010). Considering
the variable nature of epilepsy, patient’s pathophysiologi-
cal features, co-medications, AED therapy must be careful-
ly optimized for each patient by the aid of therapeutic mon-
itoring (TDM), concerning both therapeutic and toxicolog-
ical profiles. In many cases TDM facilitates drug treatment
by increasing clinical effectiveness and safety while mini-
mizing adverse effects, as well as reducing treatment costs.
The availability of a simple, validated and inexpensive ana-
lytical method for reliable measurements of drug concentra-
tions in biological fluids is pivotal for its successful utiliza-
tion in pharmacokinetic and bioequivalence studies, and for
therapeutic drug monitoring in different clinical situations.
Various analytical methods have been reported for measure-
ment of AEDs in biological fluids, including immunoassays
and chromatographic methods (gas chromatography and
high-performance liquid chromatography). Immunoanaly-
sis techniques are specifically designed to analyze a single
drug but the chromatographic methods can allow for the si-
multaneous separation and quantitation of many compounds
in a single run which is important when is need the simulta-
neously monitoring the AEDs in polytherapy, which is giv-
en very common to patients (Aldaz et al., 2011)

The aim of this study was to develop a sensitive and
fast bioanalytical method for simultaneous determine the

* arlindahaxhiu@gmail.com

plasma concentration of recent old and new AEDs used
in the current clinic practice: lamotrigine (LTG), leveti-
racetame (LEV), carbamazepine (CBZ), the active metab-
olite carbamazepine -10,11-epoxide (CBZ-EP) and valpro-
ic acid (VPA).

Materials and methods

Chemicals and reagents

LTG, LEV, CBZ, CBZ-EP, VPA and nitrazepam (in-
ternal standard,IS), were purchased from Sigma Aldrich,
USA. Methanol and acetonitrile, HPLC grade, were pur-
chased from Merck, Germany. Potassium dihydrogen
phosphate and phosphoric acid for buffer preparation were
analytical grade and were also obtained from Merck, Ger-
many. For all analyses HPLC grade water purified with a
TKA LAB Reinstwasser system (Niederelbert, Germany)
was used. OASIS HLB cartridges (30 mg/1 ml) used for
sample preparation were supplied by Waters, USA.

Human plasma sampling

Plasma was collected from healthy volunteers (drug-
free plasma for the method validation) and from the epilep-
tic patients undergoing chronic AEDs therapy. Blood sam-
ples were collected in the morning, just before the first dai-
ly drug administration, into heparinized tubes and centri-
fuged at 3000 rpm for 15 min. The supernatant plasma was
transferred into test tubes and frozen at -20 °C until analy-
sis. The Ethics Committee at the Faculty of Pharmacy and
the Faculty of Medicine, Ss. Cyril and Methodius Univer-
sity - Skopje, approved the research protocol for this study
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and all volunteers signed the Study Informed Consent form.

Chromatographic conditions

The assay was performed on Shimadzu LC-30 Nexera,
using Zorbax Eclipse XDB C-18 (150 x 4.6 mm; 5 pm) col-
umn, using gradient elution with acetonitrile and phosphate
buffer (pH 3.0), as a mobile phase. The analyses were run at
aflow rate of 1| mL/min, volume of injection 50 puL, temper-
ature 25 °C and UV detection was set at 210 nm.

Experimental design (Fractional factorial 34) was used
for the optimization of chromatographic conditions. The
influence of four experimental factors (pH of buffer solu-
tion in the mobile phase, initial and final content of ace-
tonitrile in mobile phase during gradient elution and the
gradient time) was investigated at three factor levels. All
remaining factors such as the flow rate of mobile phase,
wavelength of UV detection, temperature of the column
and volume of injection were kept at constant level. The
method was validated according to the EMA Guideline on
validation of bioanalytical method (EMA, 2011).

Preparation of standards and quality control standards

Stock solution of analytes (500 pg mL LTG, 500 pg/
mL LEV, 500 pg/mL CBZ, 500 pg/mL VPA, 200 pg/mL
CBZ-EP) and the IS (500 ng/mL ) were prepared by dis-
solving appropriate amounts of each compound in metha-
nol. Working solutions were prepared daily from stock so-
lutions by dilution with purified water. Calibration stan-
dards were made by spiking the blank plasma aliquots with
appropriate volume of working solutions of LTG, LEV,
CBZ, VPA and CBZ-EP at 7 different concentrations con-
taining the IS at constant concentration 10 pg/ml. The re-
sulting plasma concentration ranges were: 1.0 - 25.0 ng/mL
(LTG); 3.0 -70.0 ug/mL (LEV); 1.0 - 25.0 pg/mL (CBZ);
0.5-15.0 pg/mL (CBZ-EP); 25.0 - 250 pg/mL (VPA). Four
levels of quality control (QC) samples were prepared at
the concentration range of: 1.0; 5.0; 10.0; 20.0 pg/ml for
LTG; 3.0; 7.5; 30.0; 60.0 pg/ml for LEV; 1.0; 5.0; 10.0;
20.0 pg/ml for CBZ; 0.5; 2.5; 5.0; 10.0 pg/ml for CBZ-EP
and 25.0; 100; 150; 200 pg/ml for VPA, in same way as de-
scribe above and stored at - 20 °C until analysis.

Sample preparation

The sample preparation step is an important compo-
nent of bioanalytical method i.e determination of plasma
concentration of AEDs. To find the most efficient method,
sample pre-tretment methodology was initially investigat-
ed by protein precipitation (PP) and than a solid- phase ex-
traction (SPE) using Oasis ® HLB cartridges.

Results and discussion

Under the proposed chromatographic conditions, no
interfering peaks were observed in the retention times of
analytes. Calibration curves were constructed by means of

the least-squares method, obtained by plotting the analyte
- IS peak area ratios versus the respective analyte concen-
trations. The correlation coefficients were 0.9989 for LTG,
0.9979 for LEV, 0.9986 for CBZ, 0.9978 for CBZ-EP and
0.9978 for VPA, respectively. The results for within-run
and between-run accuracy and precision were within rec-
ommended limits. The pretreatment of plasma samples by
protein precipitation, gave no profitable results because the
processed samples were relatively unclean with low recov-
ery. Since SPE procedures are usually associated to high
and reliable extraction of AEDs from human plasma, sev-
eral SPE conditions were tested, including washing steps
and eluting solvents. The use of SPE procedure (loaded a
200 pL of sample, washing with 1ml water and 1 ml 5%
methanol and eluting with methanol) demonstrated to be
the best option as it allowed a more effective elimination
of interfering substances with good recoveries. The abso-
lute mean recoveries for determined AEDS and metabo-
lite ranged from 85.2% to 99.6% while mean recovery of
IS was 98.9% for SPE. The stability studies analytes indi-
cate that stock solutions and plasma samples were stable
under different storage conditions and that no stability re-
lated problems would be expected during the routine plas-
ma sample analysis.

The proposed method gives satisfactory results when
was applied to plasma samples collected from epileptic pa-
tients simultaneously treated with carbamazepine and le-
vetiracetame; lamotrigine and valproate; or in combination
levetiracetame, lamotrigine and carbamazepine.

Conclusion

A simple, sensitive, precise and accurate HPLC meth-
od has been developed for simultaneous determination of
LEV, LTG, CBZ, CBZ-EP and VPA in human plasma sam-
ples. Time of analysis and resolution were simultaneously
optimized by applying Fractional factorial 34 design. To-
tal chromatographic analysis time per sample was approx-
imately 15 min. The proposed method can be applied suc-
cessfully in routine analysis for the estimation of therapeu-
tic concentration of LEV, LTG, CBZ, CBZ-EP and VPA in
human plasma.
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Introduction

High-quality stability data is crucial to pharmaceutical
industries around the world. These data form the basis
for justifying specification limits (Huynh-Ba, 2008). The
stability data, combined with the specification limits, are
used for setting and/or extending product shelf life and for
establishing product storage conditions. Stability studies
are initiated annually and may be used to support product
or process modifications (ICH, 2003). These studies are
vital for ensuring the continuous quality of production
batches. In order to identify potential issues and to ensure
data quality, it is often advantageous to use objective and
statistical methods for trend analysis of stability data.

The presented paper describes trending of stability
results for pharmaceutical product Caffetin Cold film
coated tablets. This paper will provide an overview of one
statistical approach for trending stability results. According
to ICH QIE guideline (ICH, 2003), evaluation of the
stability data, after the assessment of the shelf life, should
progress through the trends and variability of the long-term
stability data (Yoshioka and Stella, 2000). The evaluation
of stability data (not necessary statistical) is done in order
to identify the trends and their impact on the stability of the
product (Yoshioka and Stella, 2000).

Materials and methods

In order to evaluate stability data and find the pattern
of data that indicates change over time, stability studies for
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Caffetin Cold film coated tablets were subjected to trend
analysis. The trending analysis was performed to evaluate
whether the data demonstrates increasing or decreasing
trend (change of mean) for the stability indicating
parameters over time or the data indicates no discernible
change at all. In order to evaluate trends and variability
of the long-term stability data, we evaluated three stability
indicating parameters: assay, dissolution rate and related
and degradation products. In order to assess the trend of the
parameters Paracetamol assay, Paracetamol dissolutionrate,
Dextromethorphan assay, Dextromethorphan dissolution
rate, Pseudoephedrine assay, Pseudoephedrine dissolution
rate, Ascorbic acid assay, Ascorbic acid dissolution rate
and related and degradation products, we collected all the
stability data obtained for this parameters through the years
and graphically presented them. The results are presented
both as a table and as a graph.

Results and discussion

Caffetin Cold film coated tablets is a pharmaceutical
product with long manufacturing history with the same
manufacturing route, on the same manufacturing site and
following described manufacturing procedure in Alkaloid
AD, Skopje and with well-established stability. Ongoing
stability studies in Alkaloid AD, Skopje are performed on
one batch annually for long term stability testing, including
the batches from years of 2010, 2011, 2012, 2013, 2014
and 2015.

Evaluation was conducted using one common
statistical graph (scatter plotting of the results) in order to
compare the obtained results. The obtained results were
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incorporated into respective trends. The suitable trends
for all stability indicated parameters were defined from
the collected stability data. The evaluation of stability data
was conducted in non-statistical way in order to identify
the trends.

Parameters such as Paracetamol assay, Paracetamol
dissolution rate, Dextromethorphan dissolution rate,
Pseudoephedrine dissolution rate and Ascorbic acid
dissolution rate indicate no discernible change. All the
results retain almost constant around the initial result value.
Results for this investigated parameter remain within the
shelf-life requirements.

Parameters Dextromethorphan assay and Ascorbic acid
assay indicate mild decreasing trend, but results remain
within the limits for shelf life specification. Parameter
Pseudoephedrine assay indicate a trend in which a single
result within a batch is resulting in atypical trend compared
to the other batches. This situation shows a single atypical
result within a study that cannot yet form a trend and needs
further investigation in the following frequencies of testing
(in order to avoid false alarm). For all other collected
data we find that they indicate mild decreasing trend, but
results remain within the limits for shelf life specification.
Parameters 4-aminophenol, unknown impurity and total
impurities indicate no discernible change.

Parameter Paracetamol assay indicates no discernible
change. All results retain almost constant around the initial
result value. Results for investigated parameter Paracetamol
assay remain within the shelf-life requirements. Parameter
Paracetamol dissolution rate indicates no discernible
change. All the results retain almost constant around the
initial result value. Results for investigated parameter
Paracetamol dissolution rate remain within the shelf-life
requirements.

Parameter Dextromethorphan assay indicates mild
decreasing trend, but the results remain within the limits
for shelf life specification. Parameter Dextromethorphan
dissolution rate indicates no discernible change. All the
results retain almost constant around the initial result value.
Results for investigated parameter Dextromethorphan
dissolution rate remain within the shelf-life requirements.

Parameter Pseudoephedrine dissolution rate indicates
no discernible change. All the results retain almost constant
around the initial result value. Results for investigated

parameter Pseudoephedrine dissolution rate remain within
the shelf-life requirements. Parameter Pseudoephedrine
assay indicate a trend in which a single result within a batch
is resulting in atypical trend compared to the other batches.
This situation shows a single atypical result within a study
that cannot yet form a trend and needs further investigation
in the following frequencies of testing (in order to avoid
false alarm). For all other collected data we find that they
indicate mild decreasing trend, but results remain within
the limits for shelf life specification.

Parameter Ascorbic acid assay indicates mild
decreasing trend, but results remain within the limits for
shelf life specification. Parameter Ascorbic acid dissolution
rate indicate no discernible change. All the results retain
almost constant around the initial result value. Results
for investigated parameter Ascorbic acid dissolution rate
remain within the shelf-life requirements. Parameters
4-aminophenol, unknown impurity and total impurities
indicate no discernible change.

Conclusion

From the presented results it could be observed
that the parameters assay, dissolution rate and related
and degradation products, considered as critical quality
attributes, reveal very similar profile for all batches tested
at the same conditions. The results of all batches follow
a trend suggesting that there is no statistically significant
difference in parameters trends.
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Introduction

Macedonia and Serbia fully follow EU regulation of
medicines. Herbal medicines in Macedonia are regulated
by the Law on Medicines and Medical Devices (2007) and
the Regulation on the registration of traditional herbal me-
dicinal products from 2008. Serbia also follows EU legis-
lation. Laws on Medicines in Macedonia and Serbia are
harmonized with the EU regulation of medicines.

Macedonia follows EU legislation for food supple-
ments. The products are regulated by the special require-
ments for safety of food supplements from 2012 (Official
Gazzette of Republic of Serbia no. 45/10, 27/11; 50/12),
and the Rulebook amending the Rulebook on special re-
quirements for food supplements from 2013 and 2015 (Of-
ficial Gazzette of Republic of Serbia, no. 41/13), and in
compliance with the Croatian Rulebook on food supple-
ments in terms of their classification from 2013. Serbia also
follows EU legislation, but has not implemented and do not
follow the Regulation on nutrition and health claims, novel
food regulation procedures and the law on using symbols
on packaging and packaging waste. For food supplements,
indications and properties that are not possessed should not
be attributed (Dzeparoski, 2013; Kotler, 1989; Kotler and
Keler, 2009).

The main goal of this paper was to make comparative
analysis of advertising and promotion of the product Sen-
tis by the company Bionika Pharmaceuticals in Macedonia
and Serbia. The marketing campaigns, TV spots and inter-
net advertisement have been analyzed. The choice of the
countries is based upon different product categorization in
which Sentis is classified.
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Materials and methods

Comparative method for analyzing the regulation, ad-
vertising and promotion of the food supplements and tradi-
tional herbal medicines was used.

Results and discussion

Case study

Sentis is a natural sedative in the form of soft gela-
tin capsules containing 200 mg of extract of valerian root
(Valeriana Officinalis). In Macedonia Sentis is registered
in 2012 as traditional herbal medicine (THM), while in
Serbia is registered as a food supplement in 2013. Valeri-
an root has been used since ancient times before the exis-
tence of synthetic sedatives. The action is due to valeren-
ic acid; experimental pharmacological studies have shown
that it reduces motility, causing hypnotic activity, offset-
ting the effect of caffeine and improves coordination. In
both countries registered indications are temporary relieve
of the symptoms of nervous tension, stress and insomnia.
Benefits are unlike synthetic sedatives, it does not cause
drowsiness and dependence (Bionika, 2013; PDR, 2007;
WHO, 1999).

The differences regarding dosing and indications, re-
sulting from the different classification of the same prod-
uct are as follows:

- dosing registered as THM in Macedonia is 4
x 200 mg, while as food supplement in Serbia
maximum daily dose is decreased to 2 x 200 mg;

- -indications are the same in both countries, ex-
cept that in Macedonia additionally is registered
the sedative effect.
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These differences concern advertising and promotion-
al activities.

In Macedonia and Serbia same package in green and
stylized cubist design of flowers and brain with minimal-
istic look is used. The text on the package and the patient
leaflets are different in accordance with the categoriza-
tion, in correlation with the specific regulation. For THM
it is written clearly that it is medicine without prescription,
with specific 6 line content structure of the patient leaflet
and indications based on traditional use. For the food sup-
plement is clearly stated that the product is food supple-
ment and also ingredients, nutrition and energetic values
must be printed on the package, whereas the leaflet and
claims are not obligatory. In Serbia the food supplement
Sentis is sold with leaflet which contains claims.

Internet is universal and powerful digital marketing
tool in promotion of company products, including compa-
ny web-sites. The content of websites also varies in differ-
ent countries.

Promotional materials are with similar text content and
same design in both countries, except the statement that it
is THM or food supplement. The other difference for the
THM is also that “the patient leaflet should be read, for
more information you should consult your pharmacist or
doctor*. The last is valid for all forms of advertisement.

TV spot for Sentis as THM has been approved for ad-
vertising in electronic media to the general public by the
Ministry of Health. The message which should remain in
the subconscious of the audience is that when you use Sen-
tis the life will be without anxiety, stress, carefree, without
worries and the consumer will continue on with life. TV
spot for Sentis as food supplement in Serbia is from infor-
mative character. It is not necessary approval for advertis-
ing, because is based on generally accepted scientific data
and they are comprehensible to the average consumer. In
Serbia should be submitted for approval only health claims
for reducing the risk of disease. The message which should
remain in the subconscious of the audience is that it is a
natural product for healthy people, which if used will help
reduce certain symptoms.

Except promoting the product, with both advertise-
ments is also promoted the new pharmaceutical company.

TV advertising in Macedonia with a strong and distinctive
message, along with the promotion activities, helped the
company to achieve significant market share in this seg-
ment. Marketing of products by companies should be in
accordance with the current country regulation for specif-
ic product category.

Conclusion

There are major differences in the marketing of THM/
OTC and food supplements. All promotional materials for
THM to the general public are subject to approval by reg-
ulatory bodies, based on the approved summary of product
characteristics and patient leaflet. The marketing of food
supplements is more liberal in advertising and in Serbia is
not subject to approval, if based on generally accepted sci-
entific data. Macedonia follows the EU Regulation on nu-
trition and health claims for food supplements. The results
of the case study can also be used for preparation of mar-
keting materials for other products on other markets of in-
terest with similar regulation.
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Introduction

Near InfraRed - Fourier transform infrared
spectroscopy (FT-NIR) in recent years has gained much
interest due to its simple maintenance and short measuring
time. This technique differs from the conventional
techniques such as HPLC and GC, because the essential
component is the sampling interface. That allows for fast,
non-destructive measurement of materials with little or no
sample preparation.

Near Infrared Spectroscopy (NIRS) is used for
identification on every container that has been delivered.
The principle is based on the comparison of the spectral
data of the substance with the spectral data of several
samples, which are present in a spectral reference library.
These samples have positive chemical/physical and
microbiological test analysis, tested in accordance with
producer Certificate of Analysis and producer Drug Master
File. Positive identification of these samples originally is
confirmed with IR Spectrophotometry or other specific
identification method. Besides others parameters, these
analyses include testing of loss on drying, content of water,
optical rotation, related substances and assay that may
cause of variables in the NIR spectra.

According to the “Guideline on the use of NIR
spectroscopy by the pharmaceutical industry and the data
requirements for new submission and variations” issued
by the European Medicine Agency, when NIR procedures
are used for qualitative analysis should be validated for
a minimum specificity and robustness (EMA, 2009). For
the specificity, independent set of samples is created of
different batches, which are not included in the creating of
the reference library. All of the samples should be approved
correctly (pass). The reference library should be also
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challenged with relevant structural analogues, which should
be rejected (fail). As for robustness, the effects of relevant
variables should be understood, tested and documented.
Some of the variables include: environmental temperature,
humidity, different probe depth, different packaging
material, changes in the instrumental method, for example
the number of scans. Also instrumental variation can be
consider, e.g. changing lamps or reflectance material.

Materials and methods

The NIRS analyses were performed on Thermo
Antaris II FT-NIR Analyzer. It is dedicated FT-NIR
analyzer designed specifically for use in the industrial
environments of the pharmaceutical, food and beverages,
chemical and polymer industries (Hirsch, 2008). Some
of the characteristics of the instrument are: the detection
is performed on high - sensitive, high - stable matched
InGaAs; the light source is long - life, high intensity
halogen NIR source; the interferometer is frictionless
stable, long - life Michelson. The sampling method used
is Fiber Optic. NIRS sampling by fiber optics allows
rapid point-of-use QC for raw material identification. The
Antaris II Fiber Optic module can be used with the SabIR
hand - held diffuse reflectance probe which can analyze
samples directly or indirectly through packaging materials.
The spectral range of SabIR Probe is 12000 — 4000 cm™.
The probe shaft is made of stainless steel, and the window
material of the shaft is made is made of high quality,
chemical resistance sapphire according to the instrument
specification (Antaris II FT-NIR Analyzer).

The method that is used in Alkaloid is with SabIR Fiber
Optic module. The spectral range in which the collecting is
performed is 10000 - 4000 cm™'. The number of scans in
30, and the resolution is 8 cm™'.

In the first step of creating the reference library, NIR
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spectrum of Ibuprofen Lysine Reference standard was
collected. Due to lack of certified reference standard from
pharmacopoeia, in — house standard sent from the suitable
manufacturer was used. Further the library was continually
updated with samples of commercial batches of Ibuprofen
lysine received from the manufacturer.

The spectral reference library is composed of spectra
collected with direct scanning of the substance and indirect
scanning (through the polyethylene bag). In routine,
indirect scanning is preferred, by reason of faster scanning
and not requiring opening every package.

The NIR method for identification of Ibuprofen lysine
was validated in terms of Specificity and Robustness,
according to the Guideline on the use of Near Infrared
Spectroscopy (NIRS) by the pharmaceutical industry
and the data requirement for the new submissions and
variations, issued by the European Medicine Agency.

Results and discussion

Verification workflows are created for performance
the following tests of specificity and robustness. These
workflows are chosen for verification of the production
workflow for Ibuprofen lysine.

Verification workflow for performing specificity

One verification workflow that contains independent
set of three samples, which are batches not included in
the reference library are included is created. The results
for these samples are PASS. The other verification
workflow has three different substances that have similar
structure with Ibuprofen Lysine, and therefore is expected
to have similar NIR spectrum. That is Ibuprofen, the
difference is with the Lysine group; Ketoprofen, belongs
to the same group of Nonsteroidal anti-inflammatory drug;
Paracetamol, together with Ketoprofen, they have similar
structure. The result for Ibuprofen Lysine is PASS, and for
the other three substances is FAIL.

Verification workflow for robustness

Robustness is performed for testing the effect of
minor changes to normal operating conditions on the
analysis (Tang, 2012). Verification workflows are created
for performance these tests. The parameters for validation
robustness of the method, which can affect the method
in our operating environment, are the following: change
in the number of scans (performed only with indirectly
scanning), change in probe depth (performed with direct
scanning) and change in thickness of the packaging
material (performed with indirect scanning). The results
for these three workflow are PASS, which brings the
conclusion that certain changes in the method does not
affect the test results.

Conclusion

The obtained results confirm that the NIR method for
identification of Ibuprofen lysine is verified and appropriate
for it use.
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Introduction

Residual solvents in pharmaceuticals are defined as
organic volatile chemicals that are used or produced in
the manufacture of drug substances or excipients, or in
the preparation of drug products. The solvents are not
completely removed by the manufacturing techniques
and therefore it is required appropriate selection of the
solvent for the synthesis. The solvent used can enhance
the yield, or even determine some of the characteristic of
the substances, such as crystal form, purity and solubility
(CHMP, 2015). Considering that residual solvents do
not provide any therapeutically benefits, they should be
removed, to the extent possible, to meet ingredient and
product specifications and good manufacturing practices.

The residual solvents, based on their toxicity, are
divided into three groups. The solvents that are known
to cause unacceptable toxicities are class 1. In this group
belongs: benzene, carbon tetrachloride; 1,2-dichlorethane;
1,1 - dichlorethene and 1,1,1-trichlorethane. These
solvents are proven human carcinogens and environmental
hazardous. Considering the unacceptable toxicity, this class
of solvents should be avoided during the manufacturing
process, unless their use can be strongly justified in a risk-
benefit assessment. The Class 2 solvents are associated with
less severe toxicity. Some of the solvents that belong to
this group are: acetonitrile; chloroform; 1,2-dichlorethene;
N,N-dimethylacetamide; N,N-dimethylformamide;
1,4-dioxane; ethylene glycol; formamide; methanol;
hexane; pyridine; toluene. The use of these solvents should
be limited in order to protect the patients from potential
adverse effects.

* mspasevska@alkaloid.com.mk

Ideally, less toxic solvents should be used where is
possible. Those are solvents that belong to Class 3. They
are counted as less toxic and of lower risk to human health
then Class 1 and Class 2 residual solvents. The solvents
in this class are not known as a human health hazard at
level normally accepted in pharmaceuticals. However
there are no long-term toxicity or carcinogenicity studies
for many of the residual solvents in Class 3. Available data
so far, indicate that they are less toxic in acute or short term
studies and negative in genotoxicity studies. Some of the
solvents that belong to this group are: acetic acid; acetone;
I-butanol; 2-butanol; dimethyl sulfoxide; ethanol; ethyl
acetate; ethyl ether; formic acid (USP, 2015).

Residual solvent that was used in the synthesis of
sodium citrate is methanol. Since methanol belongs to class
2 residual solvents, quantification should be performed.

Materials and methods

The experiments were performed on Shimadzu 2010
Plus GC instrument. The pressure was set to 9.8 Psi,
column flow was 2.08 mL/min and total flow was 15.5 mL/
min. Helium was used as the carrier gas. Other gases that
were used are Hydrogen and Air. The injection volume was
1000 pL and the split was 1:5. The column used is DB-624,
30 m x 0.32 mm, 1.8 um (Agilent). Methanol standard was
supplied from Merck Darmstad (Shimazdu, 2013).

The methanol standard solution was prepared in final
concertation of 150 ppm. 1 mL of this solution was put
in headspace vial of 20 mL and 5 mL water was added.
The sample was prepared with weighting 50 mg of Sodium
citrate in a headspace vial and 6 mL water was added. 6 mL
in a headspace vial was used as blank.
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Results and discussion

Several modifications of the general method for
determining water soluble residual solvents Class 1
and 2, were made (USP, 2015). The general method is:
chromatography system, composed of gas chromatograph
equipped with a flame-ionization detector, 0.32 mm x 30 m
fused-silica column coated with a 1.8 um layer of phase
G43 (6% cyanopropylphenyl 94% dimethylpolysiloxane).
The temperature of the column is maintained at 40 °C for 20
minutes, then raised at a rate of 10 °C per minute to 240 °C,
and maintained at 240 °C for 20 minutes. The headspace
conditions are: incubation at 80 °C for 60 minutes and
syringe temperature of 90 °C (USP, 2015).

This method has undergone several modifications
and adaptations during the verification process. The
adaptation was made in the temperature program of
the column. The peak of methanol was at ~2.2 min, and
since the diluent was water, there are no other peaks than
methanol; consequently it was not necessary to run the full
temperature program. Therefore finally, the method was as
follows: injector temperature 140 °C, detector temperature
250 °C, temperature program for the column: 40 °C /
hold 20 min, then raised to 120 °C, at a rate of 30 °C per
minute. In addition, adaptation in the headspace condition
was made, precisely the incubation time was shorted to 30
minutes, and because it has been proven that there are no
extra peaks, other than methanol.

Tests that were performed during the verification were:
specificity, repeatability, accuracy, detection limit (LOD)
and quantification limit (LOQ).

The specificity of the method was validated with
demonstrating that there is no other peak from the diluent
that interfere with the peak of methanol.

The repeatability of the chromatographic system was
determined with ten replicate injections of the standard and
determining the Relative Standard Deviation (RSD). This
RSD value for organic volatile solvents should be below 15.

The accuracy of the method was determined by
interaction studies for constant amount of sample, but
varying concentration of methanol. The concentrations
are: 50 ppm, 150 ppm, 300 ppm, 500 ppm, 2000 ppm and
3500 ppm. On each concentration level, three samples
were injected and calculations were made. The limits for
the recovery are 80 - 120% or RSD below 15%.

For determination of the LOQ and LOD, criteria
of signal-to-noise (S/N) ratio of about 10:1 and 3:1,
respectively was employed. In the first step S/N ratio was
determined on the standard of 150 ppm and that standard
is used as a stock solution. Consequently several dilutions
were prepared and S/N ratio was determined. S/N ratio of
about 10:1 was obtained at concentration of 10 pg/ml, and
that concentration was taken as LOQ. S/N ratio of about
3:1 was obtained at concentration of 3 pg/ml, and that
concentration was taken as LOD.

Conclusion

The verified method was proven to be suitable for
determination of residual solvent methanol in Sodium
Citrate.
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Introduction

Endotoxins are high-molecular-weight complexes as-
sociated with the outer membrane of Gram-negative bac-
teria, and are the most significant pyrogen for the pharma-
ceutical industry. The importance of endotoxin contamina-
tion in sterile manufacturing becomes apparent when con-
fronted with four aspects of its existence: its ubiquity in
nature, potent toxicity, stability or ability to retain after be-
ing subjected to extreme conditions and relative likelihood
of'its occurrence in pharmaceutical products. Any prepara-
tion administered parenterally should be sterile and com-
ply with the test for bacterial endotoxins, BET (Ph. Eur.,
2014).

Lactic acid is an organic compound with the formu-
la CH,CH(OH)CO,H. It is a white, water-soluble solid or
clear liquid that is produced both naturally and synthetical-
ly. Lactic acid is chiral, consisting of two optical isomers.
One is known as L-(+)-lactic acid or (S)-lactic acid and
the other, its mirror image, is D-(-)-lactic acid or (R)-lac-
tic acid. In humans, L-lactate is constantly produced from
pyruvate via the enzyme lactate dehydrogenase (LDH) in
a process of fermentation during normal metabolism and
exercise. In industry, lactic acid fermentation is performed
by lactic acid bacteria, which convert simple carbohydrates
such as glucose, sucrose, or galactose to lactic acid.

Lactic acid is used as an excipient in medicinal prod-
ucts that are for intravenous administration. In medicine,
lactate is one of the main components of antibiotics and in-
fusion solutions. These intravenous fluids consist of sodi-
um and potassium cations along with lactate and chloride
anions in solution with distilled water, generally in concen-
trations isotonic with human blood.
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Objective: Validation and quantification of BET (Bac-
terial endotoxins test) with Turbidimetric kinetic method
for Lactic acid.

Materials and methods

Materials

(S)-Lactic acid; LAL reagent Water; Sodium Hydrox-
ide 0.1 N for pH adjustment of sample; reagents for Kinetic
turbidimetric method; PYROGENT-5000™, LAL Reagent
Water, disposable endotoxin-free glass dilution tubes; dis-
posable sterile microplates; automatic hand - held pipettes
with sterile tips; timer; vortex mixer; Microplate read-
er EIx808cse from BIO-TEK® (BIO-TEK Instruments,
INC.,P.0.BOX998, Highlsand Park, Winooski, Vermont
05404 USA).

The results are calculated and stored with Win QCL
4.0.2 software™ (Lonza® Walkersville, MD21793).

Methods

The Kinetic turbidimetric method is based on measur-
ing the turbidity (optical density) of LAL/sample mixture
at regular interval troughout the test. The time required be-
fore the appearance of turbidity (reaction time) is inversely
proportional to the amount of endotoxin present.

In accordance with the Ph.Eur., 2014 and British phar-
macopoeia commission, 2014, substances to be used in
parenteral preparations must comply with BET, whatever
their origin, since:

- contamination by bacterial endotoxins can take
place prior to or during the manufacturing pro-
cess;

- Dbacterial endotoxins cannot easily be removed
by the manufacturing process;
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- bacterial endotoxins should be detected as ear-
ly as possible in the manufacturing process.

It is to be noted that the ICH Guideline Q6B: Specifi-
cations: Test Procedures and Acceptance Criteria for Bio-
technological/Biological Products provides the following
recommendation under section 4.1 Drug Substance Speci-
fication: “Pharmacopoeial tests (e.g., endotoxin detection)
should be performed on the drug substance, where appro-
priate”.

Lactic acid, as an excipient in parenteral prepara-
tions, has strongly inhibitory effect on Bacterial endotox-
ins test (Kinetic Turbidimetric method) because of its pH
value and it is necessary to overcome this problem. Prob-
lems with pH value are the most significant biochemical
cause of LAL-test inhibition. When dealing with acid or
base solutions, correction of pH should be made in opti-
mum rang 6-8. Lactic acid has pH value of 1.2 and the
correction should be done by diluting in with 0.1N NaOH
(Zink McCullough, 2011; Williams, 2009).

Results and discussion

Validation was performed begining with screening (In-
hibition / Enhancement) test (FDA, 2012 ). The validation
was performed on three batches. For that purpose Lonza®
reagents were used; lysate sensitivity A = 0,01 EU/ml;
MVD = ELCxPP/A = 0.005x10/0.01 = 5. Dilutions used
for preliminary, Inhibition/ Enhancement test were as fol-
lows: 1:2, 1:4 and the MVD (maximum valid dilution) =
1:5 with LRW.

To overcome the inhibition of lactic acid, the first di-
lution was made with 0.IN NaOH from Lonza® and vor-
tex for 1 minute. Test solutions (at dilutions: 1:2, 1:4 and
1:5) were obtained by diluting with LRW™ from Lonza®.
Lactic acid is not inhibitory in 1:2 dilution (pH=6.85-6.92),
showing PPC recovery 120%. Test solutions (at dilutions
1:4 and 1:5, MVD) gave PPC recovery of 105% and 118%
respectively. Upon received results the validation was done
on three consecutive batches of lactic acid with dilution
1:2 (considering that recovery must be close to 100%). The

endotoxin concentration reported for the three consecutive
batches is less than 0.00200 EU/mg with PPC 78%, 94%
and 91% respectively. All three batches of the tested lac-
tic acid showed endotoxin recovery between 50 and 200%.

Conclusion

Validation of the Bacterial endotoxins test on (S)-Lac-
tic acid was successfully done. The inhibition was over-
come. Routine testing of (S)-Lactic acid should be done
with dilution 1:2 (conc. 5 mg/ml) using LRW from Lon-
za®. According to the results, the bacterial endotoxins test
- Turbidimetric kinetic method for (S)-lactic acid was vali-
dated and can be used for routine testing.
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Introduction

The regulatory approval process of the new veterinary
medicinal products is intricate and rigorous, since its pri-
mary purpose is to have a drug on the market that can guar-
antee quality, effectiveness and safety to both, animals and
humans. This is part of the marketing authorization proce-
dures, strictly stipulated and regulated by law. Macedonian
Law on Veterinarian medicinal products (2010) is harmo-
nized with the standards defined within the EU legislation.

The main aim of this study is to present the current sit-
uation regarding the marketing authorization of veterinary
medicinal products in Macedonia and to identify strengths
and weaknesses in the process of registration.

Materials and methods

Research presented in the study was completed with-
in the period September-November 2015, through direct
contact with the distributors of veterinary medicinal prod-
ucts from all over Macedonia. Main research method was a
questionnaire composed of 20 questions with option of an-
swers. In order to reduce subjectivity the questionnaire of-
fered a binary model with yes, no and not familiar as pos-
sible answers. All questions in the questionnaire were con-
crete and specific, targeting issues related with registration
and selection of veterinary medicinal product, distribution
practice, pharmacovigilance etc. All answers were careful-
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ly examined and the results of the research have indicated
the current situation of the marketing authorization process
of the veterinary medicinal products in the Macedonia. To
all contacted companies anonymity in responding as well
as data confidentiality was guaranteed.

Results and discussion

All new veterinary medicinal products need to be ap-
proved by the competent authority. After positive scientific
evaluation of the submitted documentation, competent au-
thority issues marketing authorization that allows the vet-
erinary medicinal products to be placed on the market. Na-
tional procedure is a type of authorization for veterinary
medicinal products in Macedonia. The applicants need to
submit an application to the Food and Veterinary Agency as
a competent authority. The registration process of the vet-
erinary medicinal products in Macedonia is governing by
the Law on Veterinary Medicinal Products (2010), but its
implementation is closely defined by the rulebooks, where
it is clearly described troughs of the entire procedure.

The report of this research contains qualitative infor-
mation of the structural indicators and perceptions which
were subsequently used for obtaining the qualitative pa-
rameter with which reflect the present situation of knowl-
edge of registration process for veterinary medicinal prod-
ucts.

In the Republic of Macedonia there are 23 veterinary
medicinal products wholesalers which are registered by the
Food and Veterinary Agency, and authorized to distribute
veterinary medicinal products. Only 16 of them are active
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in the field. During the preparation of this study, in order to
receive more accurate information, all of them were con-
tacted, but only 9 of them responded positively to our re-
quest.

The results of this research showed that veterinary me-
dicinal products wholesalers in some points are familiar
with the process of marketing authorization and post-mar-
keting authorization and the Law on Veterinary medicinal
products (2010), but there in certain areas of the epony-
mous Law are not familiarized. On the basis of their an-
swers, it can be concluded that most companies are famil-
iar with the basics of the process, such as, the procedure for
marketing authorization for veterinary medicinal product
and legal obligations, the existence of a register of veteri-
nary medicinal products, good distribution practice, good
storage practice and procedure for withdrawal of veteri-
nary medicinal products. On the questions such as: infor-
mation of public interest, the existence of national refer-
ence laboratories, the existence of a national list of essen-
tial veterinary medicinal products, pharmacovigilance sys-
tem, some of respondents did not know the exact answer,
indicating a poorly knowledge of the marketing authoriza-
tion and post-marketing authorization of veterinary medic-
inal product on these specific issues.

The results also show that the Good distribution prac-
tice and Good storage practice are implemented and that
the cooperation between companies and Food and Veteri-
nary Agency is on satisfactory level. On the website of the
Food and Veterinary Agency there are clearly set of infor-
mation of public interest for implementation of the mar-
keting authorization process for the interested parties, but
some of them had trouble in their availability

This research indicated satisfactory level of the imple-
mentation of the law in practice, identified, as follows: the
existence of publicly available written information about

the procedure of marketing authorization of veterinary me-
dicinal products, formally established commission for re-
view of applications for registration, the existence of a for-
mal system for submitting complaints commission fea-
ture. There are some weaknesses in the process of market-
ing authorization, such as: an official national essential list
for veterinary medicinal products is not amended by 2012,
absence of timed deadline for providing official informa-
tion on the status of application for approval for marketing,
absence of publicly available pharmacovigilance system,
and additionally, not always satisfactory level of applica-
ble knowledge on the process and issues connected with
the process by the veterinary medicinal products wholesal-
ers’ representatives.

Conclusion

In this paper all aspect of the issue of marketing au-
thorization of veterinary medicinal products in Macedonia
were studied and critically analyzed. On the basis of the
collected data, the existing legislation, as well as, admin-
istrative procedures of marketing authorization and post-
marketing authorization of veterinary medicinal products
can be revised and adjusted providing better efficiency and
transparency. Furthermore, although the cooperation be-
tween the wholesalers and Agency of Food and Veterinary
was found to be satisfactory, improvement of communica-
tion could be the added value.
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Introduction

The transfer of analytical procedures (TAP), also re-
ferred to as method transfer, is the documented process that
qualifies a laboratory (the receiving unit, RU) to use an
analytical test procedure for quality control, that is fully
validated in another laboratory (the transferring unit, TU)
(USP, 2012). Usually, the most common need for this pro-
cedure is transferring methods developed and validated in
the research and development department to the quality
control unit in the same or different site. In the last years,
with widening the business strategies of the pharmaceuti-
cal companies, necessity for different types of transfer oc-
curs. Transfer activities are required between Quality con-
trol laboratories of the manufacturers and different batch
release laboratories: laboratories of the contactor suppli-
ers, contract laboratories and European Union batch re-
lease testing sites.

The presented paper describes the process of Analyti-
cal method transfer for Cilostazol 100 mg tablets in which
Alkaloid QC laboratory is involved as receiving laboratory.

Materials and methods

Analytical method transfer protocol is created, re-
viewed and approved by both laboratories, prior to exper-
imental performing of the methods (Eudralex, 2014). Ac-
cording the protocol, assessing the sort of test and the ex-
perience of the receiving laboratory, the methods to be
transferred have been determined:

- The method for Dissolution - UV Spectropho-
tometry method;
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- The method for Assay of cilostazol - gradient
HPLC method with UV detection;

- The method for Identification of cilostazol - as-
sessed in Assay;

- The method for Related and degradation sub-
stances - gradient HPLC method with UV de-
tection

Methods for all the rest specification parameters: ap-
pearance, uniformity of mass, subdivision, water content,
Uniformity of dosage units by mass variation don't need
to be transferred. Microbial examination method should be
verified but it is not part of this protocol.

One batch of Cilostazol tablets 100 mg was tested in
both laboratories.

Results and discussion

In the analytical procedure for dissolution test, follow-
ing system suitability acceptance criteria are set: no sig-
nificant blank absorbance is noticed, RSD% of 6 replicate
measurements of cilostazol standard 1 should be < 2.0%,
cilostazol standard 2 recovery should be between 98.0 -
102.0%. System suitability criteria are met in both labora-
tories. The analysis for dissolution was performed on six
samples in the TU and on 12 samples in the RU involv-
ing different days, instruments and analysts. The results
were compared at the specification time limit of 60 min-
utes. The obtained results for inter-laboratory repeatability:
mean values of 96.33% and 91.81% are within the limits of
not less than 85% (Q==80) in 60 minutes. Absolute differ-
ence between 6 samples per each laboratory is 1.80% and
3.80% respectively, absolute difference between the labo-
ratories is 4.52%. All differences are below 5% which is set
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as acceptance criteria (Medsafe, 2007, WHO, 2011). The
obtained results for intra-laboratory repeatability (repro-
ducibility in RU): absolute difference between each anal-
ysis of 6 samples is 3.80% and 1.80% respectively, abso-
lute difference between 12 samples is 1.24%. All differenc-
es are below 5% which is set as acceptance criteria. The
linearity of the method in the concentration range for cilo-
stazol from 20 % to 120 % of the theoretical sample solu-
tion concentration is proved in the RU. Acceptance crite-
ria for Linearity are accomplished: correlation coefficient
> 0.999, Y-intercept confidence interval includes zero, re-
sidual plot presents no particular trend, RSD (%) of the re-
sponse factor < 2.0%.

In the analytical procedure for assay following system
suitability acceptance criteria are set: no blank interference
is noticed at the cilostazol elution time, RSD of the areas
of cilostazol peak of 5 consecutive injections should be <
2.0%, symmetry factor (A) of cilostazol peak should be <
2.0, cilostazol standard 2 recovery should be between 98.0
- 102.0%. System suitability criteria are met in both labo-
ratories. The analysis for assay was performed on six sam-
ple preparations in the TU and on 12 sample preparations
in the RU involving different days, instruments and ana-
lysts. The obtained results for inter-laboratory repeatabili-
ty: mean values of 100.18% and 99.59% are within the lim-
its for cilostazol content of 95.0 - 105.0%. Absolute differ-
ence between 6 samples per each laboratory is 1.20% and
0.80% respectively, absolute difference between the labo-
ratories is 1.50%. All differences are below 3% which is
set as acceptance criteria (Medsafe, 2007, WHO, 2011).
The obtained results for intra-laboratory repeatability (re-
producibility in RU): absolute difference between each
analysis of 6 samples is 0.8% and 0.5% respectively, abso-
lute difference between 12 samples is 1.8%. All differenc-
es are below 3% which is set as acceptance criteria. Iden-
tification is confirmed by obtaining similar retention times
for cilostazol in sample and standard solution. The lineari-
ty of the method in the concentration range between 80 %
of the theoretical sample solution concentration to 120%
is proved in the RU. Acceptance criteria for linearity are
accomplished: correlation coefficient > 0.999, Y-intercept
confidence interval includes zero, residual plot presents no
particular trend, RSD (%) of the response factor <2.0%.

In the analytical procedure for Related substances fol-
lowing system suitability acceptance criteria are set: reso-
lution between peaks of impurity B and cilostazol > 1.5,
no blank interference is noticed during the cilostazol elu-
tion time, RSD of the areas of Cilostazol peak of 5 consec-
utive injections < 2.0%, Standard 2 recovery should be be-
tween 95.0 — 105.0%, A_ of Cilostazol peak should be <
2.0. System suitability criteria are met in both laboratories.
Limit of quantification (QL) is determined and confirmed

in the RU. 0.01% cilostazol standard solution gives S:N ra-
tio of 14 which is > 10:1. The obtained RSD at QL level is
7.83% which is lower than the acceptance criteria < 15.0%
(ICH, 2005). The analysis for related substances was per-
formed on six sample preparations in the TU and on 12
sample preparations in the RU involving different days, in-
struments and analysts. Acceptance criteria for inter and
intra laboratory repeatability are set: the % impurity should
comply with the release specification Impurity B < 0.2%,
unknown impurities < 0.2%, total impurities < 0.5%. Ob-
serving chromatographic profiles and results obtained by
both laboratories, it can be concluded that they are qualita-
tively and quantitatively similar. The linearity of the meth-
od in the concentration range between QL and 0.20% is
proved in the RU. Acceptance criteria for linearity are ac-
complished: correlation coefficient > 0.999, Y-intercept
confidence interval includes zero, residual plot presents no
particular trend, %RSD of the response factor < 10.0%.

Conclusion

From the comparison of the obtained results from both
laboratories it can be concluded that all results are meet-
ing the predetermined acceptance criteria limits. No devia-
tions from the protocol were observed. Analytical method
transfer report is generated by the transferring laboratory,
reviewed and approved by both laboratories. The success-
fulness of the transfer is confirmed. The analytical trans-
fer report qualifies Alkaloid QC laboratory to use the Ci-
lostazol 100 mg tablets finished product methods of anal-
ysis, ensuring that the receiving laboratory has the proce-
dure, knowledge and ability to perform it.
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Introduction

Pharmaceutical counterfeiting is an expanding threat
to worldwide public health. It crosses geographic boundar-
ies and impacts patients suffering from a variety of diseas-
es. It is a crime that generates large profits for the counter-
feiters even as it steals one of medicine’s most important
ingredients: trust. According to the World Health Organi-
zation (WHO), a counterfeit medicine is one that is delib-
erately and fraudulently mislabeled with respect to identi-
ty and/or source. Counterfeiting can apply to both branded
and generic medicines and counterfeits may include prod-
ucts that are fraudulently packaged or mislabeled with re-
spect to identity and/or source; contain no active ingre-
dient, incorrect quantities or an undeclared active ingre-
dient; contaminated with other materials; past their expi-
ry date; contain no or incorrect patient information leaf-
lets (WHO, 2010). The most counterfeit medicines are can-
cer medicines, cholesterol lowering medicines, antibiotics,
hypertension medicines, hormones, steroids and copies of
many commonly used pain killers and antihistamines. In
developing countries, counterfeit medicines are drugs for
the treatment of life-threatening conditions such as malar-
ia, tuberculosis and HIV/AIDS.

Counterfeit medicines - reason and consequences

There are several reasons for counterfeiting. One of
the main reasons is profit, because manufacturing of coun-
terfeit medicines is very low cost and doesn’t meet quali-
ty and safety standards. Inadequate legislation, regulations
and enforcement results in supply systems vulnerable to
counterfeit products and extremely low capacity to uncov-
er and punish counterfeiters. The costs of legitimate med-
icines, both original and generic, may be too high for pa-
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tients, and is one of the reasons why patients buy cheaper
medicine with dubious quality.

The consequences of counterfeit medicines could be
divided into three groups: consequences for the public and
patients’ health, consequences for pharmaceutical compa-
ny and consequences for the country. Consequences for
the public and patients health are life-threatening effects,
does not provide effective treatment, needs prolonged hos-
pitalization, cause direct damage or toxic effects. Counter-
feit medicines cause direct financial losses for the compa-
ny and loss of reputation and trust of patients. The conse-
quences for the country include evading payment of taxes
and customs duties and higher costs in the health system.

Activities of the pharmaceutical industry against
counterfeiting of drugs

Pharmaceutical industry is one link of the chain that
is fully committed in combating counterfeiting medicines
and takes actions to protect their products. There are two
main forms of product security and those are traceabili-
ty and authentication. Traceability means ability to track
drugs cheaply, securely, and efficiently across the globe,
from manufacturer to patient, thus improving the safety of
medicines. Tracking technologies allows pharmaceutical
products to be tracked and monitored as they move from
the manufacturer to the patient. The synonym for tracking
technologies is ” Track and Trace”, and it incorporates se-
rialization and pedigree. This technology implies an abili-
ty of the system to know where a product went (track) and
where it came from (trace). Serialization is simply a pro-
cess of assigning a unique number to a unit of production
such that it can be identified later. Pedigree is process of re-
cording most or all of the product history.

There are various authentication technologies that can
be used at different levels of packaging and in different
circumstances. Most security-printing deterrents can be
grouped into three categories: overt, covert, and forensic.
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Overt features are easy to detect by sight, touch or smell.
Examples of overt security-printing deterrents include col-
or-shifting inks, alignments that are difficult to replicate,
microprinting, optically variable microstructures (also
known as holograms) and visible watermark. Covert fea-
tures can be detected by machines but are not visible to
the naked eye. Examples of covert security-printing de-
terrents include invisible inks (such as those visible only
when exposed to ultraviolet light), magnetic printing, en-
crypted codes, hidden overprints, micro-displacement of
glyphs and metal fibers. Forensic features require laborato-
ry testing in order to be detected. Examples of forensic se-
curity printing deterrents include various embedded chem-
ical compositions known as chemical taggants that are de-
signed to uniquely identify an object (Davison, 2011)

Combining track-and-trace with secure printing dra-
matically improves protection against counterfeiting and
increases efficiencies in product recalls and other supply
chain challenges.

Global activities in combating counterfeit

There are three strategies that are applied globally in
order to combat counterfeiting of medicines

* Providing tools, international norms, standards and
guidelines to assist that medicines circulating in nation-
al and international commerce are safe, efficacious and of
good quality

* Providing support to non EU and EU Member States
to build national regulatory capacity

* Developing global activities to combat counterfeit
medicines, in collaboration with all relevant stakeholders

In 2006, World Health Organization established Inter-
national Medical Products Anti Counterfeiting Taskforce
(IMPACT) and the main conceptual approach is a volun-
tary coalition of partners, with the purpose of coordinat-
ing international activities aimed at combating counter-
feit medical products. IMPACT partners reflect the fact
that combating counterfeiting of medical products can-
not be successfully achieved by the health sector alone
but requires a coordinated effort and effective collabora-
tion among health sector, enforcement, border control, jus-
tice (all at different administrative levels), as well as health
professionals, manufacturers, importers, distributors, me-
dia, and patients/consumers. IMPACT outputs include rec-
ommendations, policy advice and training materials that
reflect consensus reached among IMPACT partners (IM-
PACT, 2010).
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Introduction

The process of evaluation of the efficacy of a given
pharmacological treatment, in general, is performed in
two subsequent steps: 1) monitoring numerous pre-defined
clinical and laboratory parameters which provide informa-
tion on treatment benefits and 2) analysis and interpreta-
tion of the obtained results. In order to get thorough under-
standing of the studied problem, the data obtained in step
2 are studied using chemometric algorithms for multivar-
iate data analysis. Compared to the traditional univariate
approach, the application of chemometric algorithms pro-
vides comprehensive overview of the studied data and re-
sults in greater statistical power even when there is small
number of observations or missing data points (Helmy et
al., 2012).

The treatment of periodontal disease consists of scal-
ing and root planning followed by local application of an-
tiseptics or antibiotics such as chlorhexidine (CHX) and
doxycycline (DOX). The efficacy of the treatment is mon-
itored using the following parameters: clinical indices
(index of gingival inflammation (GI), periodontal pock-
et depth (PD) and clinical attachment loss (CAL)) or de-
termination ofactivity/concentration of inflammatory bio-
markers in gingival crevicular fluid (GCF) such as en-
zymes: alkaline phosphatase (ALP), lactate dehydroge-
nase (LDH), aspartate aminotransferase (AST) or cyto-
kines: interleukin-1p (IL-1f) and tumor necrosis factor —a
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(TNF-a)) (Aimmeti et al., 2012). However, the data analy-
sis of the results obtained from monitoring treatment effi-
cacy parameters is commonly performed using the tradi-
tional approach (Tu et al., 2009).

The aim of our study was to perform comparative eval-
uation of the efficacy of local periodontal treatment with
DOX and local periodontal treatment with CHX using che-
mometric algorithm for multivariate data analysis, orthog-
onal projection to latent structures - discriminant analysis
(OPLS-DA).

Materials and methods

The subjects enrolled in the study were divided in two
groups: a group of 25 patients (DOX group) treated local-
ly with 10% DOX gel (controlled-release gel formulation)
and a group of 34 patients (CHX group) treated locally
with 1% CHX gel (conventional-release gel formulation).
DOX group was treated with 115 mg gel containing 10 mg
of DOX and the GCF samples were taken 7 days after the
local treatment. The CHX group was administered 330 mg
gel containing 2 mg CHX and GCF samples were taken
30 min after gel application. GCF samples were collected
from quadrants consisting of five periodontal pockets, be-
fore and after the local treatment. In brief, paper strips were
placed in the selected periodontal pockets until mild resis-
tance was felt and left in place for 30 s.

The study protocol was approved by the Ethics Com-
mittee at the Faculty of Dentistry, Skopje.

For determination of biomarker activity/concentra-
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tion in GCF, five paper strips were placed in 500 uL PBS
(phosphate buffer saline, pH=7.4) and the tube was cen-
trifuged for 5 min at 4000 rpm (4 °C). The resulting so-
lutions were divided in two aliquots of 250 pL. The ali-
quot for determination of enzyme activity was assayed im-
mediately after collection whereas the aliquot for determi-
nation of cytokine concentration was added proteinase in-
hibitor cocktail and kept at — 80 "C until analysis. ALP,
LDH and AST activity in GCF samples was determined
using appropriate kits in accordance with the Internation-
al Federation of Clinical Chemistry (IFCC) recommenda-
tions. The concentration of IL-1p and TNF-a in GCF sam-
ples was determined according to manufacturer’s instruc-
tions, using commercial ELISA kits. The clinical indices
PD and CAL were measured in mm, while the index of gin-
gival inflammation was scored with values 1-3 (1-healthy
tissue, 2-moderate inflammation, 3-severe inflammation).
The OPLS-DA algorithm was applied using SIMCA 13.0.3
software (Umetrics, Umea, Sweden). The comparisons of
significantly different variables between the DOX group
and the CHX group, identified by the OPLS-DA model,
were confirmed using non-parametric Mann-Whitney U
test in the SPSS 17 software. P < 0.05 was considered sta-
tistically significant.

Results and discussion

OPLS-DA is a supervised chemometric algorithm
widely applied to investigate different treatment effects.
The properties of the OPLS-DA provide comprehensive
description on the discrimination between classes of sam-
ples, especially in cases where subtle differences among
classes are present. This algorithm separates the system-
atic variation in the matrix X (inflammatory biomarkers
and clinical indices for the DOX and the CHX group, in
our case) in two parts, one linearly related (variation of
interest) to the matrix Y (the classification variables) and
one orthogonally related (so-called orthogonal variation or
structured noise) to the matrix Y. The partitioning of the X-
data improves the interpretation of the model.

In the score plot of the developed OPLS-DA model,
the samples from both treatment groups were divided in
two different clusters, indicating that DOX and CHX show
different effect on the examined variables. To confirm
model validity, the method of cross-validation was used.
The results from the cross-validation were R2X (cum) =
0.527, R2Y (cum) = 0.507 and Q2X (cum) = 0.530, indi-
cating a good model.

Based on the VIP statistics from the cross-validated
OPLS — DA model, statistically significant variables re-
sponsible for separation between both treatment groups
were extracted. VIP ranks the overall contribution of each
variable to the generation of the model. According to the
criterion for the VIP statistics, a VIP value > 0.8 was used
as a threshold value for determining importance of vari-
ables. The variables most strongly influencing the discrim-
ination between the DOX treatment group and the CHX
treatment group were periodontal pocket depth, AST activ-
ity and concentration of the cytokines IL-1p and TNF-a in
GCEF. The discriminatory variables identified by the OPLS-
DA model were additionally confirmed at a univariate lev-
el by the non-parametric Mann Whitney U test (P<0.05)
which revealed that the DOX treatment markedly de-
creased periodontal pocket depth, AST activity and con-
centration of the cytokines IL-18 and TNF-a in GCF com-
pared to the CHX treatment. The different effects are due
to the different mechanism of action of DOX and CHX.
DOX possesses anti-inflammatory properties, thus is de-
creasing the inflammatory response presented by the pro-
inflammatory cytokines IL-1p and TNF-a. This molecule
also stabilizes cell membranes, which decreases the activi-
ty of intracytoplasmic enzymes, such as AST.

Conclusion

The comparative evaluation of the efficacy of the local
periodontal treatment with DOX and the local periodon-
tal treatment with CHX using the OPLS-DA algorithm re-
vealed differences in the therapeutic effects of both treat-
ments, at the same time providing insights into their mech-
anisms of action. The results from this study suggest that
the OPLS-DA algorithm is a valuable tool for comparative
evaluation of treatment efficacy.
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Introduction

Doxycycline (DOX), a second generation tetracycline
antibiotic, is widely used in the treatment of periodonti-
tis. DOX accumulates in gingival fibroblasts and is further
distributed in gingival crevicular fluid (GCF), a valuable
matrix for monitoring concentration of drugs used in peri-
odontal treatment (Lavda et al., 2004). Since GCF is ex-
creted in low volumes, determination of drug’s concentra-
tion must be performed using sensitive methods. Applica-
tion of HPLC-UV methods for DOX determination in bi-
ological samples results in inadequate sensitivity. On the
other hand, HPLC methods with fluorescent (FLD) detec-
tion provide the required sensitivity and are less affected
by interference from other components from the sample
matrix (Denic et al., 2013; Lu et al., 2004).

The aim of our study was to develop, optimize and val-
idate RP-HPLC-FLD method for determination of DOX in
GCF and saliva.

Materials and methods

Referent standards of DOX, tetracycline (internal stan-
dard, IS) and oxytetracycline were supplied by Sigma-Al-
drich (Germany). Solvents (methanol and water) were of
HPLC grade and reagents (CH,COONa, EDTA disodium
salt and CaCl,) were of analytical grade. Whatmann 3MM
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chromatography paper strips, 2 x 5 mm (Whatman Lab
sales Ltd., UK) were used for GCF collection.

Calibration standards for determination of DOX in
GCF were prepared using serum instead of GCF, in the fol-
lowing concentrations: 20, 50, 100, 150, 200, 400, 500 and
1000 ng/mL. For determination of DOX in saliva samples,
the concentrations of the calibration standards prepared in
saliva were 20, 50, 100, 150, 200, 400, and 500 ng/mL. For
both GCF and saliva samples, the concentration of the IS
was 1 pug/mL. Methanol: water mixture (50:50, V/V) was
used as an extracting solvent.

60 patients with chronic periodontitis were assigned in
two groups (group I and II). Group I (n=30) received con-
ventional short-term orally administered regimen (100 mg
DOX, once a day for 21 days). Group II (n=30) received
sub antimicrobial dose doxycycline (SDD) regimen (20
mg DOX, twice daily for 2 months). GCF samples were
collected from 10 periodontal pockets (pocket depth: 3-5
mm) for 30 s, by insertion of the paper strips in the pock-
et and unstimulated saliva samples were collected in sterile
containers (- 20 °C until analysis). GCF and saliva samples
were collected 7, 15 and 21 days after beginning of thera-
py (group I) and 15, 30 and 60 days after beginning of ther-
apy in patients from group II. The study protocol was ap-
proved by the Ethics Committee at the Faculty of Dentist-
ry, Skopje.

Before analysis, 50 pL IS working standard solution
and methanol: water mixture (50:50, V/V) as an extract-
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ing solvent was added to each GCF sample up to volume
of 500 pL. They were vortex for 30 s and then centrifuged
at 1000 rpm for 5 min. For saliva samples, 100 pL of IS
working standard solution was added to a 500 uL sample.
The extraction solvent (methanol: water mixture (50:50,
V/V) was added up to volume of 1000 pL. Saliva samples
were vortex-mixed for 30 s and then centrifuged 5 min at
4000 rpm.

The HPLC analysis was conducted on Agilent 1200
RR series. The chromatographic separation was performed
on a Purospher STAR RP 18e column (250 x 4.6 mm, 5
um) at 30 °C. The mobile phase consisted of methanol
and buffer solution (a mixture of 15 mM CaCl,, 25 mM
CH,COONa and 25 mM Na,EDTA, pH=8.1), 50:50, V/V.
The flow rate was 0.8 mL/min. DOX and IS were record-
ed at 380 nm as excitation (Aex) and 532 nm as emission
wavelength (Aem). 100 pL were injected on the column.
The total runtime for the analysis was 10 min.

Results and discussion

During preliminary investigations, mobile phase com-
position, Aex and Aem, flow rate and the volume of injec-
tion were optimized. An IS was selected as well.

Several mobile phases containing methanol and buf-
fer solution were investigated where the organic phase was
varied from 20-50% (organic phase/buffer, V'/V). The best
result was obtained using mobile phase containing 50%
methanol and 50% buffer solution (V/V). Mobile phase
flow rate was investigated in the range from 0.6-1 mL/min
and the final flow rate was set at 0.8 mL/min. The injection
volume was tested and it was found that 100 uL was opti-
mal for further analysis. DOX fluorescence intensity was
estimated using the following Aex: 375 nm, 380 nm, 385
nm and Aem: 512 nm, 520 nm and 532 nm. The optimal
value for the Aex and Aem were 380 nm and 532 nm, re-
spectively. Two compounds were tested as an IS, tetracy-
cline and oxytetracyline. Under the optimized conditions,
oxytetracycline resulted in poorer peak symmetry and elut-
ed early, so tetracycline was selected instead. After the en-
tire optimization procedure the retention times for DOX
and IS were 5.1 min and 6.5 min, respectively. Method
validation was performed according to EMA Guideline on
bioanalytical method validation (EMA, 2011).

Selectivity of the method was evaluated by compari-
son of blank GCF and saliva samples and spiked samples
of GCF and saliva containing DOX and IS. No interfering
peaks were found at the retention times of DOX and the IS
in both samples, thus method selectivity was confirmed.

For GCF samples, linearity was observed within range
20-1000 ng/mL (R?*=0.9979). The within- run accuracy and
precision ranged from 96.29-112.93% with a coefficient of
variation (CV) within the range 2.60-4.66%. The between
—day accuracy and precision was within the range from
98.29-104.23 with a CV from 2.32 — 7.05%. The mean ex-
traction recovery (94.6-98.77%) confirmed an efficient ex-

traction procedure.

For saliva samples, linearity ranged from 20-500 ng/
mL (R>=0.9965). The with-in run accuracy and precision
ranged from 95.30-109.2% with a coefficient of varia-
tion (CV) within the range 0.81-4.26%. The between -day
accuracy and precision was within the range from 99.00
-109.26% with a CV of 2.11 - 8.34%. The mean extraction
recovery of DOX from saliva samples (96.13-98.5%) con-
firmed an efficient extraction procedure. Stability testing
showed that GCF and saliva samples are stable after three
freeze-thaw cycles, after 12 hours in the autosampler, 24
hours at room temperature and one month at — 20 °C.

The validated method was applied for determination
of DOX concentrations in GCF and saliva samples from
periodontitis patients. DOX concentrations in GCF sam-
ples for group I on day 7, 15 and 21 reached 2.24 +£0.32 pg/
mL, 1.68 £0.19 pg/mL and 1.39 + 0.17 pg/mL, respective-
ly. The DOX concentration in saliva samples for the select-
ed time points were 0.19 +0.03 ug/mL, 0.07 £ 0.01 pg/mL
and 0.04 £ 0.01 pg/mL.

For group II, DOX concentrations in GCF samples on
day 15, 30 and 60 were 1.72 + 0.29 pg/mL, 1.67 + 0.33 pg/
mL and 1.38 + 0.12 pg/mL, respectively. For saliva sam-
ples, DOX concentrations on day 15, 30 and 60 were 0.71 +
0.10 ug/mL, 0.88 + 0.22 pug/mL and 0.31+ 0.07 ug/mL, re-
spectively. As it can be seen from the results, the determined
DOX concentrations in GCF are much higher compared to
those in saliva which is consistent with the fact that gingival
fibroblasts act as reservoirs of this drug (Lavda et al., 2004).

Conclusion

The data presented in this study indicate that the pro-
posed method used for determination of DOX in GCF and
saliva samples showed satisfactory selectivity, linearity,
accuracy and precision. The method is therefore suitable
and applicable for the analysis of DOX in GCF and saliva
samples in patients undergoing conventional or SDD peri-
odontal therapy.
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Introduction

The concentration of indapamide for the needs of phar-
macokinetic and bioequivalent studies should be deter-
mined in whole blood. Given the complexity of the blood
as an extraction medium, matrix effect (ME) is the most
critical aspect in the method development. For these rea-
sons, particular attention should be paid during the opti-
mization of the extraction procedure. There are several re-
ported LLE procedures for extraction of indapamide us-
ing HPLC-UV or MS detection (Hang et al., 2006; Tang et
al., 2005; Zendelovska et al., 2003). However they did not
meet the expectations concerning the modern bioanalytical
challenges towards sample preparation. In our previous-
ly published research, automated SPE-LC-MS/MS meth-
od for determination of indapamide in blood was devel-
oped (Nakov et al., 2013). Given the automation of the ex-
traction procedure, the method resulted in low matrix ef-
fect and great performance consistency. Taking into con-
sidering that this type of equipment is not very disseminat-
ed across the laboratories, optimization of low matrix LLE
was acceded.

The effectiveness of the LLE procedure in remov-
ing ME depends on the choice of a suitable organic sol-
vent, because various organic solvents can remove differ-
ent classes of phospholipids. Since the phospholipids are
the main class of endogenous components responsible for
the ME, monitoring of the specific phospholipids mass
transitions was used as a tool for targeted optimization of
the LLE procedure for indapamide extraction from human
whole blood.

* natalijan@ff.ukim.edu.mk

Materials and methods

The blood samples (0.5 mL) were spiked with 50 pL
zolpidem tartarate (internal standards, IS) working solu-
tion of 300 ng/mL, 1 mL 5% ZnSO, and 1 mL 100 mM
KH,PO, (pH 6.8). The samples were vortex-mixed for 2
min and 1 mL organic solvent was added. The extraction
was performed by vortex-mixing for 10 min. The samples
were centrifuged at 4000 rpm for 15 min, the upper or-
ganic layer was transferred to another tube and evaporated
in vacuum centrifuge for 60 min. The dried residues were
dissolved in 1 mL methanol and 10 pL were injected into
the LC-MS/MS system. The experiments were performed
on Shimadzu LCMS 8030 triple quadrupole mass spec-
trometer in positive ESI mode, using Kinetex C18 (100
x 2.lmm, 1.7um particle size) chromatographic column.
Mobile phase was consisted of a mixture of 2 mM ammo-
nium acetate (added 0.5 mL formic acid in 1L buffer) and
acetonitrile in ratio 10:90. Analyses were conducted at a
flow rate of 0.2 mL/min. Positive precursor ion scan m/z
184 was used for phospholipids monitoring. Indapamide
and IS were quantified in selected reaction monitoring
(SRM) using the transition of m/z 366.1—132.15 and m/z
309.0—236.10, respectively.

Results and discussion

The procedure of monitoring specific mass transitions
of phospholipids (precursor ions scan of m/z 184) provides
information about all precursor ions that fragment to tri-
methylammonium-ethyl phosphate ion (m/z 184), allow-
ing detection of all phosphatidylcholine phospholipids, ly-
sophospholipids and sphingomyelins. This procedure was
used for identification of the class of phospholipids pres-
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ent in blood extracts and selection of an appropriate ex-
traction solvent for LLE of indapamide. Two nonpolar (di-
ethyl ether; mixture of n-hexane and dichloromethane) and
two polar (5% MTBE in NH40H and MTBE) extraction
solvents were evaluated for elimination of ME and extrac-
tion recovery during the optimization of the LLE proce-
dure. Post-extraction experiments were conducted to de-
termine the degree of ME. The absolute ME was assessed
from the responses obtained from blood extract containing
indapamide added after the LLE and same concentration
of indapamide added to neat solution. The post-extraction
experiments showed that the nonpolar solvents gave high
ME (30%). Intense peaks in the region from 1.5 - 4 min
were found in the total ion chromatogram (TIC) of pre-
cursor ions scan of m/z 184. Several precursor ions (m/z
496, m/z 520 and m/z 512) were detected in both blood
extracts using nonpolar extraction solvents. These precur-
sor ions indicated the presence of lysophospholipids. Ly-
sophospholipids belong to the class of early-eluting phos-
pholipids and given the short retention time of indapamide
(1.55 min), it was evident that this class of phospholipids
was responsible for the ME.

The literature data showed that polar organic solvent
are more effective in lysophospholipids removal (Cham-
bers et al., 2007). Therefore, the subsequent experiments
towards LLE optimization were conducted using more po-
lar extraction solvents (alkaline MTBE and MTBE). The
TIC of precursor ions scan of m/z 184 obtained from blood
extract after LLE with alkaline MTBE, also showed pres-
ents of lysophospholipids. The absolute ME was reduced
from 30% to 63.6%. However, if we consider the ME
(91%) obtained using the automated SPE procedure (Na-
kov et al., 2013); the obtained result was still unsatisfac-
tory. In addition, the extraction recovery was low (around
62%). The use of MTBE resulted in significant removal
of lysophospholipids, which was confirmed with the phos-
pholipids monitoring. The phospholipids signals obtained
during the precursor ions scan of m/z 184 were with low
intensity, which coincided with the post-extraction experi-
ments. The ME obtained using MTBE as extraction solvent
was 90.4%, suggesting that removal of the ME from com-
plex biological material such as whole blood was achieved.

The recovery of indapamide was found to be around 77%
and the coefficient of variation of the LLE procedure was
around 5%, thus confirming the acceptable repeatability.

Conclusion

In this research, it was found that MTBE is effective
solvent for lysophospholipids removal from human blood,
thus leading to elimination of ME during the LLE of indap-
amide. The monitoring of specific mass transitions of phos-
pholipids, as well as the post-extraction experiments, con-
firmed that the optimized LLE yields clean extract same as
the automated SPE, thus it could be used for extraction of
indapamide from human blood during the pharmacokinet-
ic and bioequivalent studies.
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Introduction

Lately, the Shelf Life Extension Program (SLEP) for
extending the shelf life of the pharmaceutical products has
been gaining more actualization and application, particu-
larly in the pharmaceutical industry (Lyon et al., 2000).

Data used for the statistical evaluation are collect-
ed from the examined parameters indicating the impact of
the storage conditions on the quality, safety and efficacy of
the product defined in the shelf life specification during the
monitoring of the long-term stability of a final pharmaceu-
tical product (Yoshioka and Stella, 2000). After comple-
tion of the stability studies the results are evaluated in ac-
cordance with the regulation (ICH, 2003a).

The goal of this paper was to explore the possibility of
shelf life extension based on statistical evaluation of stabil-
ity data of ongoing stability studies for final pharmaceuti-
cal product, Lisinopril tablets of 10mg, that contain active
substances from different manufacturers, both with Euro-
pean quality certification (EDQM, 2015).

Materials and methods

The investigated batches of final pharmaceutical product,
Lisinopril tablets 10 mg, with incorporated active substanc-
es from two different manufacturers, were examined over fol-
lowing stability indicating parameters: content of active sub-
stance, release of the active substance, related and degrada-
tion products and organoleptic characteristics (Diana, 2008).

* vdubrova@alkaloid.com.mk

Samples used in studies of stability are kept in stabili-
ty chambers, with strictly defined and controlled monitor-
ing of temperature and relative humidity (AC + 2 °C, ARH
+ 5%) with the software system Sympati (ICH, 2003a).

F-test method and analysis of variance (ANOVA)
have been applied to the obtained analytical data in order to
determine whether there are statistically significant differenc-
es between the batches in which the active substance is built
from different manufacturers, or whether the quality of the
active substance from various manufacturers affects the qual-
ity of the final product and the variation of the tested param-
eters (O’Brien, 1979). The interdependence between the re-
sults obtained with the long-term stability tests to 36 months
is determined by using regression analysis. Regression anal-
ysis of the dependence of the tested parameters from the time
of examination is performed by logarithmic regression, as a
kind of curve that best corresponds to the nature of the re-
sults. Non-linear, i.e. logarithmic regression more suitably
reflects the actual connection between the examination time
and tested parameters, i.e. the content and release of the ac-
tive substance. Based on the equation, the desired shelf life is
provided and it is compared with the experimentally obtained
value of the parameters tested for 48 months.

Results and discussion

Evaluation of the results of stability study within the pre-
scribed period of use

The calculated F-value is 1.89 for the content of the
active substance, i.e. 1.68 for the release of the active sub-
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stance, which is a value lower than the tabular F-value =
19.0 on 2 degrees of freedom and statistical confidence of
99.0%, which means that there is no statistically signifi-
cant difference between the variability of the content of the
active substance and the release of the active substance in
the tested batches of different manufacturers of the active
substance.

According the Analysis of the variance, F-test value (p
=0.968 > 0.05 and p = 0.847 > 0.05), it can be conclud-
ed that among the average values of the content and re-
lease of the active substance in Lisinopril tablets 10 mg of
both manufacturers there is no statistically significant dif-
ference.

Evaluation of the results of extended stability studies

The results obtained by determining the content of the
active substance during long-term stability tests are incor-
porated in the logarithmic regression curve, from which
extrapolating theoretical values for the content of the ac-
tive substance are derived for the new proposed shelf life
of 48 months. The same examined samples of batches of
Lisinopril 10 mg tablets are left in the room for stabili-
ty under the same conditions for another 12 months, in to-
tal 48 months.

By extrapolating the logarithmic regression curve the-
oretical values for the content of the active substance in
Lisinopril tablets 10 mg are obtained after 48 months, with
an interval of reliability at a statistical confidence of 95%
and compared with the experimental values obtained. All
experimental values were in the range of extrapolated val-
ues.

By extrapolating of the logarithmic regression curve,
theoretical values for release of the active substance in
Lisinopril tablets 10 mg after 48 months are obtained, with
interval of confidence at a statistical confidence of 95%
and compared with experimental values obtained. All ex-
perimental values were in the range of extrapolated values.

In the study for the stability of tested Lisinopril tab-
lets 10 mg, the parameter “related content and degradation
products” was monitored as well as the organoleptic char-
acteristics of the same batches on which content and re-
lease the active component of both manufacturers was de-
termined. Most of the obtained values for impurities were
below limit of quantification, defined in the validation of
analytical methods. These parameters were processed us-
ing risk analysis. Risk assessment of Lisinopril tablets 10
mg was performed by using Failure Mode Effects Analysis
(FMEA) method to identify and assess the risk of extend-
ing the shelf life and introducing an active substance from
a new manufacturer.

Conclusion

In line with the pre set goals of this paper, the influ-
ence of the choice of the active substance on the stability of

Lisinopril 10 mg tablets is defined through monitoring the
stability with defined testing up to 36 months, with possi-
bility of extending the shelf life up to 48 months, in order
to extend the period of use.

The results of the determination of the content and re-
lease of the active substance during the stability tests up
to 48 months, indicate that none of the tested batches of
Lisinopril tablets 10 mg exceeds the limit of the permitted
deviation of the content of the active substance of 94% i.e.
the limit of tolerance of the parameter of release does not
affect the stability and quality of products and allows ex-
tension of the active substance of 85%. It can be conclud-
ed that the expiry date can be extender for an additional
12 months, without risk of occurrence of endangering the
health of the patient, if using the active substance of the
two manufacturers.

Monitoring and statistical evaluation of the results
from the stability studies of the final pharmaceutical prod-
uct has proved as useful approach for extending the shelf
life of products with proven life cycle stability and possi-
bility for incorporation of active substances from different
manufacturers. This concept can be applied to any prod-
uct of interest and established need for extension of the
shelf life.
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Introduction

“Cleaning validation is a process to ensure that equip-
ment cleaning procedures are removing residues to prede-
termined levels of acceptability” (FDA, 1993).

In many cases the same equipment is used for man-
ufacturing of different pharmaceutical products (ICH,
2000b). Well defined cleaning procedure must be used to
avoid any contamination of a subsequent product with res-
idues of a previous product, cleaning agents and microbi-
al contaminants.

A new EU GMP requires that limits for the maximum
acceptable carry over (MACO) of product i.e. API’s res-
idues should be based on toxicological evaluation, PDE
(permitted daily exposure) concept (EMA, 2014).

There is a difference between the acceptance criteri-
on usually used so far (1/1000 dose and 10 ppm), in ac-
cordance with FDA’s guidelines and the determination the
MACO by the PDE concept. For residues where toxico-
logical data is available, the MACO calculation should be
based on the no observed effect level (NOEL). NOEL is
the amount of drug in mg that does not have any effect on
the human health and is calculated by using LD50 of the
drug. The principle of MACO calculation is that the cal-
culated acceptable carry-over from the previous product,
based upon the PDE, is transferred into the next manufac-
turing product (APIC, 2014; ECA, 2007).

For the control of a cleaning procedure, a method suit-
able for determination of the clarithromycin residues dur-
ing the process of cleaning validation is needed.

In this research a sensitive analytical method based on
high performance liquid chromatography was adapted and
validated to determine residues of clarithromycin in swab
samples.
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Materials and methods

Varian HPLC System was used, equipped with Vari-
an Prostar 240 pump, Varian 325 LC detector and Galax-
i1.9.301.220 software for data handling. The experiments
were carried out by HPLC using Discovery C18, (125 x 4,6
mm i.d., S5um) column. The HPLC system was operated at
isocratic mode using mobile phase composed of buffer so-
lution (30mM phosphate buffer pH 3.8 - 4.0) and methanol
in ratio 35:65 (%). The temperature was 45°C, UV detec-
tion was at 200 nm and injection volume 100 pL.

The swabbing procedure was optimized in order to ob-
tain a suitable recovery of clarithromycin from stainless
steel surfaces. Using the head of AlphaTM Swab Texwipe
previously rinsed with methanol, the predefined 25 cm?
surface area was wiped first in a horizontal and secondly in
a vertical way, starting from the outside towards the centre.

Results and discussion

The HPLC method was appropriately adapted and
validated according to ICH guidelines (ICH, 2000a). The
method was validated through determining these valida-
tion characteristics: selectivity, linearity, precision, accura-
cy, quantification limit and detection limit. Predetermined
maximal levels of acceptability for clarithromycin residues
were 21 ppm in samples and 17.3 pg/cm? per surface area
(LeBlanc, 2000). Achieved values for LOD of 0.59 pg/mL
(ppm) and for LOQ of 1.9 pg/mL, indicate that the pro-
posed HPLC method is enough sensitive for determining
the established product residual limits. Linearity was stud-
ied in the concentration range 1 - 40 ppm, and the corre-
lation coefficient (1?) = 0.9998 obtained for the regression
line demonstrates the excellent relationship between peak
area and the concentration of clarithromycin. The selectiv-
ity was studied by comparing a blank solution and an clar-
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ithromycin test solution, which was prepared by wiping a
stainless steel plate 5x5cm? spiked with 10 pg/cm? of clar-
ithromycin according to optimized swabbing technique.
The blank solution was prepared in the same way by wip-
ing a clean plate. No sources of interference of the swab
material were observed at the retention time of the analyte.
As sensitive sampling methods require development
and must be applicable to each specific piece of equipment
used, swab recovery was determined using spiking studies
incorporating coupons of equipment surfaces. The swab-
bing procedure was optimized in order to obtain a suitable
recovery of clarithromycin from stainless steel plates. The
obtained ’swab recovery” factor of 87.81% confirmed the
appropriateness of the cleaning method, that recovery was
taken into account in the results of cleaning validation.

Conclusion

HPLC method was developed and validated in order
to determine residual amounts of clarithromycin after the
cleaning procedure. The chromatographic technique was
demonstrated to be sensitive, linear, accurate and precise
in the concentration range studied. Direct sampling meth-
od was optimized to obtain effective and reliable recov-
eries. The detection limit for proposed liquid chromatog-
raphy analytical method was sufficiently sensitive to de-
tect the established acceptable level of the residues of clar-
ithromycin.
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Introduction

Hydrochlorothiazide is thiazide diuretic whose phar-
macological effects are based on inhibition of the sodium
and chloride reabsorption and enhancement of potassium
secretion. Cilazapril is angiotensin-converting enzyme in-
hibitor. Hydrochlorothiazide and cilazapril are antihyper-
tensive drugs which can be used as monotherapy or in fixed
combinations (Skolnik et al., 2000; Sweetman, 2009).

Forced degradation studies are complementary part of
drug development strategy being undertaken for identifica-
tion of degradation products, to clucidate the degradation
pathway and intrinsic stability of the drug. Investigation
of degradation products formed under stress conditions is
useful in development and validation of stability-indicat-
ing procedures and it is also necessary due to changes in
toxicity, bioavailability or therapeutic effects of the dos-
age form (Alsante et al., 2007; ICH Q1A (R2), 2003; Kur-
mi et al., 2014).

To date, no information on stability of cilazapril and
hydrochlorothiazide in therapeutic combination was found
in the literature. Therefore, stability-indicating method was
developed. In order to confirm its applicability in routine
quality control of cilazapril and hydrochlorothiazide dos-
age forms, robustness and other validation parameters of
the established method have been investigated.

Materials and methods

Satisfactorily — chromatographic  separation was
achieved on Kinetex C18 (2.6 um, 50 mm x 2.1 mm) col-
umn (Phenomenex Inc., Torrance, USA) with column tem-
perature set to 25 °C with the mobile phase consisting of
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acetonitrile and buffer solution (20 mM ammonium for-
mate, pH adjusted to 8.5 with formic acid) and pumped at
400 pL/min flow rate in following gradient elution mode:
initial composition was acetonitrile : buffer solution (5:95,
v/v) and final composition was acetonitrile : buffer solution
(35:65, v/v). Time of the gradient elution mode was 15.38
minutes. The detection was performed using PDA detec-
tor at 215 nm, 250 nm and 270 nm. Cilazapril and hydro-
chlorothiazide solutions were subjected to acidic (1.0 M
HCI), basic (1.0 M NaOH), thermal (70 °C) and oxidative
(15-30% H,0,) degradation and appropriate stress solu-
tions were used during method development and meth-
od selectivity investigation. Standard stock solutions of
cilazapril and hydrochlorothiazide were prepared in con-
centrations of 1000 pg/mL and standard stock solutions of
cilazaprilat and hydrochlorothiazide impurity B were pre-
pared in concentrations 200 pg/mL, separately by dissolv-
ing standard substances in the mixture of acetonitrile-water
(50:50, v/v). For method validation purposes, further dilu-
tions of standard stock solutions were done with the mix-
ture of acetonitrile and 20 mM ammonium formate buf-
fer solution pH = 8.5 (20:80, v/v) in order to attain con-
centrations in the following ranges: 50.00-150.00 pg/mL
for cilazapril, 125.00-375.00 pg/mL for hydrochlorothia-
zide, 0.50-1.50 pg/mL for cilazaprilat and 0.25-3.75 pg/
mL for hydrochlorothiazide impurity B. Cilazil HCT® tab-
lets (Pliva, Zagreb, Hrvatska) containing 5 mg of cilaza-
pril monohydrate and 12.5 mg of hydrochlorothiazide were
purchased and used for validation.

Results and discussion

Forced degradation studies on cilazapril and hydro-
chlorothiazide active substances were conducted prior to
method development in accordance with the ICH regulato-
ry guidelines (ICH Q1A (R2), 2003). Cilazapril appeared
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to be unstable towards acid and base hydrolysis which re-
sulted in formation of cilazaprilat. Hydrochlorothiazide de-
graded after acid, base and thermal hydrolysis and formed
degradation product was hydrochlorothiazide impurity B.
Both degradation products were already reported in offici-
nal monographs of cilazapril and hydrochlorothiazide (Ph.
Eur., 2011) as their related organic impurities. After oxida-
tive degradation of both active substances, unknown prod-
ucts arisen.

The stability-indicating UHPLC-UV-MS method was
developed. The experimental conditions that enabled sep-
aration of cilazapril, hydrochlorothiazide and all of their
degradation products were previously described. Method
validation was carried out in accordance to ICH and FDA
guidelines (Guidance for industry: Bioanalytical method
validation, 2001; ICH Q2(R1), 2005).The selectivity of the
method was confirmed by chromatographic screening for
interfering substances. No interfering peaks were present
in the chromatogram of dosage form sample at the reten-
tion times of cilazapril, hydrochlorothiazide, cilazaprilat,
hydrochlorothiazide impurity B and unknown degradation
products that were recorded in the chromatograms of stress
samples.

The method robustness was considered during the
method development and optimization procedure. Initial
percentage of acetonitrile in mobile phase, final percentage
of acetonitrile in mobile phase, time of gradient elution and
column temperature were defined as critical variables. In-
vestigated responses were retention factors of degradation
products of cilazapril and hydrochlorothiazide denoted as
k.., and k., respectively, as the first and the last elut-
ing substances. Initial percentage of acetonitrile in mobile
phase and column temperature demonstrated more signif-
icant influence on observed responses while the influenc-
es of final percentage of acetonitrile in mobile phase and
time of gradient elution was less significant. Small chang-
es in value variables did not jeopardize responses of inves-
tigated substances.

The concentration range for testing of the lineari-
ty of the method was: 50.00-150.00 pug/mL for cilazapril,
125.00-375.00 pg/mL for hydrochlorothiazide, 0.50-1.50
png/mL for cilazaprilat and 0.25-3.75 pg/mL for hydrochlo-
rothiazide impurity B. The calculated calibration equa-
tions were y=29.7081x+18.9990, y=83.4604x+2180.4154,
y=7.0676x-2.2344 and y=6.3525x+0.1990 for cilazapril,
hydrochlorothiazide, cilazaprilat and hydrochlorothiazide
impurity B, respectively. The correlation coefficients were
0.9999, 0.9998, 0.9977 and 0.9959 for cilazapril, hydro-
chlorothiazide, cilazaprilat, hydrochlorothiazide impurity
B, respectively and they indicated that the relationship be-

tween peak area and the concentration was linear over in-
vestigated concentration range.

Experimentally determined value of limit of quantifi-
cation for cilazaprilat and hydrochlorothiazide impurity B
were 0.5 pg/mL and 0.25 ug/mL, respectively.

The precision of the method was considered as intra-
assay and it was performed in six repetitive measurements
where concentration levels were: 100 pg/mL for cilaza-
pril, 250 pg/mL for hydrochlorothiazide, 1.0 pg/mL for
cilazaprilat and 2.5 pg/mL for hydrochlorothiazide impu-
rity B. Results were expressed as relative standard devia-
tion values which were 0.35%, 0.25%, 4.61% and 3.23%
for cilazapril, hydrochlorothiazide, cilazaprilat and hydro-
chlorothiazide impurity B, respectively.

Conclusion

Stability profile of cilazapril and hydrochlorothiazide
was established and stability-indicating method was devel-
oped. The method showed good robustness and met all val-
idation criteria.
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Introduction

Moxifloxacin is a fourth-generation synthetic fluo-
roquinolone antibacterial agent. It is monohydrochloride
salt of I-cyclopropyl-7-[(S,S)-2,8-diazabicyclo[4.3.0]
non-8-yl]-6-fluoro-8-methoxy-1,4-dihydro-4-oxo-3 quino-
line carboxylic acid (RxList, 2016). The analytical meth-
ods for its determination in pharmaceutical dosage forms
are not so numerous and can be categorized generally into
two groups: nonseparative UV-Vis spectroscopic methods,
zero order (Dhumal et al., 2011; Sahu et al., 2011) or de-
rivative (Dhumal et al., 2011) and separative, dominantly
chromatographic methods (Abdelaziz et al., 2012; Dewani
et al., 2011; Singh et al., 2014). These cited HPLC meth-
ods for quantification of moxifloxacin, found during liter-
ature search, show some unwanted features like skewed or
asymmetric peaks and excessive retention achieved with
250 mm long columns.

Above presented facts prompted us to develop HPLC
method for fast, simple, accurate, reproducible and rugged
quantification of moxifloxacin in solid pharmaceutical dos-
age forms.

Materials and methods

The chemicals were Ph.Eur. grade. Potassium dihydro-
gen phosphate, ammonium dihydrogen phosphate, dipro-
pylamine and 85% phosphoric acid were purchased from
Sigma - Aldrich, USA, whereas methanol was purchased
from Merck KGaA, Darmstadt, Germany. The demineral-
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ized water was Stilman produced and had conductivity less
than 1 pS. Moxifloxacin working standard and Moxiflox-
acin film-coated tablets 400 mg were purchased from Re-
plek Farm, Skopje, Macedonia.

The experiments were performed on three HPLC sys-
tems: Varian Prostar with DAD 330 detector controlled with
Varian Star software version 6.21, UPLC Dionex with four-
channel UV-Vis detector controlled with Chromeleon ver-
sion 6.8 and UPLC Shimadzu Nexera with dual-channel
UV-Vis detector controlled with Lab Solutions version 5.54.

Following HPLC columns were tested:

- RPSelect B 125 mm x 4 mm, 5 pm (Merck Darm-

stadt, Germany);
- Discovery C8 150 mm x 4.6 mm, 5 pm (Supelco
Bellefonte, USA);

- Discovery C18 100 mm x 4.6 mm, 5 um (Supelco
Bellefonte, USA);

- Discovery C18 125 mm x 4.6 mm, 5 um (Supelco
Bellefonte, USA).

The test and standard solutions were prepared by dis-
solving suitable amount of the active substance or pow-
dered film-coated tablets in methanol or water to obtain
concentrations in the range of 0.1 - 0.5 mg/mL.

Results and discussion

The characteristic UV-absorption spectrum of moxi-
floxacin with maximum at 293 nm permits use of almost
all commonly used buffers in chromatography. Consider-
ing moxifloxacin pKa values (pKal=6.25 and pKa2=9.29)
(Langlois et al., 2005) and its well documented solubility
in more polar solvents, phosphate buffers with pH value 3
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in combination with methanol as mobile phase were used.

Two different phosphate buffers, 25-30 mM NH,H-
,PO, and KH PO, with pH=3 were tested. Slight insignifi-
cant advantage was given to ammonium dihydrogen phos-
phate compared to potassium dihydrogen phosphate, when
peak symmetries were compared. The mobile phases were
tested without and with added dipropylamine as a peak
symmetry corrector by suppressing the ion-exchange inter-
action of residual silanol groups with protonated N-atoms
in analyte molecule. The addition of 0.2% v/v dipropyl-
amine in 25 mM ammonium dihydrogen phosphate at pH
3 improved the peak symmetry from 1.47 to 1.25.

Fluoroquinolones with their characteristic molecule
structure are well known to chromatographists as prob-
lematic with yielding tailing peaks on the chromatograms,
usually corrected with use of high percentage of amines in
mobile phase composition, up to 1 - 2% v/v. This prompt-
ed our investigation, to choose chromatographic column
which has high quality end-capped silica particles with
lowest content of residual metal cations.

Toward aiming the goal, two C8-octylsilane columns
and two C18-octadecylsilane columns from the same man-
ufacturer but with different dimensions were tested.

The comparison of the chromatograms obtained with
C8 and C18 columns from identical vendors showed that
no significant preferences could be noticed. Both C8 and
C18 can create perfect peak of moxifloxacin which can be
fine adjusted with retention needed. It was clearly seen that
lowering the percentage of methanol from 55% v/v to 40%
v/v increases the peak retention and symmetry. Slight pref-
erence from the peak symmetry and less organic consump-
tion point of view in our experiments showed C8 filled col-
umns, that yielded moxifloxacin peak with t5% = 1.15.
This fact generally does not prefer C8 over C18 columns,
since peak symmetry could be sacrificed in aim to improve
resolution, which is more important in chromatographic
separations. Depending on the sample constituents com-
plexity and target system suitability demands of the chro-
matographic method, C8 and C18 could be successfully in-
terchanged and optimized for all demands.

C8 reversed phase column has stronger hydrophobic
interactions than Phenyl-RP columns but weaker than C18.
The HPLC method for related compounds of moxifloxacin,
described in Ph.Eur.8 (2014) uses Phenyl-bonded RP col-
umn with TBAH cationic ion pair reagent in mobile phase,
and it shows relatively close elution of related compounds
with moxifloxicin. This is expected to be improved with
use of more retentive C18 column.

The use of chromatographic columns having particles
with wide pores also showed to be advantage in our in-
vestigations. Discovery C8 columns have pores with about
180 nm diameter, whereas RP Select B columns have 60
nm pores diameter, and generate wide skewed and distort-
ed peak of moxifloxacin.

Discovery columns are better end-capped and more
base-deactivated, which was shown to be advantage dur-
ing our method development.

Finally, the proposed chromatographic conditions for
the optimized method for quantification of moxifloxacin
are: mobile phase composed of 25 mM NH,H,PO, pH=3
and methanol (65% : 35%, v/v), with flow rate 1.1 ml/min,
HPLC column Discovery C8 150 mm x 4.6 mm with 5 pm
particles, thermostated at 35 °C, detection wavelength at
293 nm and injection volume of 5 pl. Moxifloxacin peak
elutes for less than 5 minutes with symmetry expressed as
Asyp~1.2.

Conclusion

The proposed method is fast, simple cost-effective, re-
producible and rugged, intended for high-throughput rou-
tine assay analysis of moxifloxacin in solid pharmaceutical
dosage forms. It can be further optimized and improved,
using columns with different properties, better retention
and selectivity, or changed ratio of mobile phase constit-
uent, in order to achieve better retention of moxifloxacin
peak and better resolution from its degradation products in
order to make it suitable for use during stability testing of
the pharmaceutical formulations.
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Introduction

Norfloxacin is a first generation synthetic fluoroqui-
nolone, a broad spectrum antibacterial agent, approved
for treatment of urinary tract infections, sexually trans-
mitted diseases and prostatitits. Its [IUPAC name is 1-cth-
yl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quino-
linecarboxylic acid (RxList, 2016). Majority of fluoroqui-
nolone molecules, especially norfloxacin, are well known
as problematic in terms of peak shape appearing on the
chromatograms. They are often obtained as highly asym-
metric, tailing peaks with calculated values of symmetry
factor of about 2 or even greater. This fact complicates and
compromises method accuracy based on the difficulties in
determination of peak end on baseline. These problems
are frequently solved with use of expensive high quality
HPLC columns with double and triple end-capped bond-
ed reversed phase silica matrixes and extensive base-deac-
tivation of metal cations from silica particles. British Phar-
macopoeial monograph (BP, 2013) for norfloxacin active
pharmaceutical ingredient assay determination prescribes
use of C16 column with gradient elution with water acidi-
fied to pH ~2 and acetonitrile at high column temperature
of 60 °C and for norfloxacin tablets acidic isocratic elu-
tion with 0.1% v/v 0-H,PO, and acetonitrile with previous
washing of column with different buffer, for 8 hours.

Many different methods are published (Bera et al.,
2014; Chierentin and Salgado, 2013; Oliveira et al., 2009;
Singh et al., 2013) for norfloxacin determination in phar-
maceutical dosage form. All of them conflict with the men-
tioned problem of peak symmetry of norfloxacin and this
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problem is differently eliminated with use of amines, gra-
dient elutions, high column temperatures, expensive high
quality columns employment etc.

The aim of our study was to develop fast, simple ac-
curate and robust HPLC method for determination of nor-
floxacin in pharmaceutical dosage forms, yielding chro-
matographic peak of norfloxacin with satisfying symme-
try, without using gradient elution, high column tempera-
tures and expensive high quality columns.

Materials and methods

Ammonium dihydrogen phosphate (NH,H,PO,),
85% phosphoric acid and potassium hexafluorophos-
phate (KPF,) were purchased from Sigma - Aldrich, USA,
whereas methanol, acetonitrile and 70 % perchloric acid
(HCIO,) were purchased from Merck KGaA, Darmstadt,
Germany. All the chemicals used were Ph.Eur. grade. The
demineralized water was Stilman produced and had con-
ductivity less than 1 pS.

Common HPLC system was used, Varian Pro Star sys-
tem with autosampler 410, Varian 325 dual-channel and
Varian 335 photodiode-array detector, with ternary high
pressure mixing pump, controlled by Galaxy software ver-
sion 1.91.

Following two chromatographic columns were tested:
RP Select B 75 mm x 4 mm, 5 pm and RP Select B 125
mm x 4 mm, 5 pm, both products of Merck Darmstadt,
Germany.

Norfloxacin working standard and Norfloxacin film-
coated tablets 400 mg were purchased from Replek Farm,
Skopje, Macedonia.

Test and standard solutions were prepared by dissolv-
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ing suitable content of the active substance or powdered
film-coated tablets in solvent composed of 5% v/v aceto-
nitrile and 95% v/v 0.1% v/v H,PO,, to concentration of
0.4 mg/ml.

Results and discussion

During development of appropriate chromatograph-
ic method for quantification of norfloxacin with improved
peak symmetry, we intended to investigate influence of
participation of chaotropic salts in mobile phase constitu-
tion.

For this investigation we decided to use lower quality
reversed HPLC column, RP Select B with two dimensions
75 mm x 4mm and 125 mm x 4 mm, with 5 pm particles,
manufactured by Merck Darmstadt, Germany. These col-
umns have a matrix which is single end-capped and partial-
ly base-deactivated silica particles with small, 60 nm wide
pores. With these characteristics RP Select B is not appro-
priate choice for column in chromatographic method for
norfloxacin determination, but use of this column should
better manifest the influence of appropriate mobile phase
on peak symmetry.

We performed two tests of same column matrix of RP
Select B with different dimensions:

1. Using RP Select B 75 mm x 4 mm with 5 pm par-
ticles, mobile phase flow rate of 1.1 ml/min, chromato-
graphic column temperature of 32 °C, injection volume of
5 ul, UV detection at 277 nm, and mobile phase consisted
of 30% v/v methanol and 70% v/v mixture of 0.13% w/v
NH,H,PO,, 0.2% w/v KPF, and 0.1% v/v HCIO, with pH
value 2.39.

The chromatogram obtained under these conditions
showed norfloxacin peak with retention time ~2.9 minutes,
height ~570 mAU and symmetry expressed as As , ~1.25.

2. Using RP Select B 125 mm x 4 mm with 5 pm par-
ticles, mobile phase flow rate of 1.0 ml/min chromato-
graphic column temperature of 30 °C, injection volume of
5 ul, UV detection at 277 nm, and mobile phase consisted
of 35% v/v methanol and 65% v/v mixture of 0.13% w/v
NH,H,PO,, 0.2% w/v KPF, and 0.1% v/v HCIO, with pH
value 2.39.

The chromatogram obtained under these conditions
showed norfloxacin peak with retention time ~3.75 min-
utes, height ~560 mAU and symmetry expressed as As
~1.2.

With these results, the peak symmetry and retention
correction features of potent chaotropes like KPF, was
confirmed as beneficial. In our case, peak retention was not
a primary problem. The main problem was the peak sym-
metry. According to theory and publication of Kazakievic
and Lobrutto (2007), the beneficial features of the chaotrop

KPF, are more significant with use of acetonitrile instead
of methanol. But in our case, use of KPF, chaotrop showed
much better peak symmetry correction benefit, than ex-
tended peak retention. Other important thing to mention is
that use of 0.1% v/v HCIO, contributes to peak symmetry
too, since the C1O* anions are also chaotropic, but in less-
er extent than PF® anions.

Further improvements of peak symmetry and reten-
tion can be achieved with increase of content of chaotropic
agent KPF, but it is not necessary to extent run time for
insignificant increase of peak symmetry. Better peak sym-
metry can be achieved with use of more expensive, new,
high end-capped and well base-deactivated columns. Use
of wider particle pore column is preferential when com-
pared with 60 nm pores of RP Select B column.

Conclusion

New approach in creating fast, simple, accurate and
robust RP-HPLC method was developed, which is very
useful in high-throughput analysis per day, in pharmaceu-
tical quality control routine analysis of norfloxacin phar-
maceutical dosage forms. Method can be further adjusted
and adapted for other intents of analysis, bioequivalence
testing, pharmacodynamic, forensic analysis and similar.
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Introduction

In process of stability testing of a drug product it is
very important to perform forced degradation studies. It is
necessary to perform these studies in process of develop-
ment the stability indicating method which can be applied
latter for the analysis of samples generated from accelerat-
ed and long term stability studies in proposed shelf life to
ensure that all possible degradation products that may oc-
cur in proposed shelf life in normal conditions of storage
can be separated, detected and quantified (Djurdjevic et al.,
2009; Singh et al., 2014; Sultana et al., 2011).

Moxifloxacin is a fourth-generation antibiotic drug of
the fluoroquinolone familly, with higher activity against
Gram-positive pathogens including Streptococcus pneu-
monie, than the other drugs from fluoroquinolone family
(Dewania et al., 2011; Lalitha Devi and Chandrasekhar,
2009).

The objective of the present study was to report the sta-
bility of moxifloxacin in tablet formulations available on
the local market, based on the information obtained from
forced degradation studies, to develop and validate new
stability-indicating HPLC method for quantitative analy-
sis of moxifloxacin and its related substances in pharma-
ceutical dosage form tablet and to develop LC-MS method
for the characterization of new degradation products in ac-
cordance with the information obtained from forced degra-
dation studies.

Materials and methods

Three different tablet formulations (Formulation A:
MOXT film tablets 400 mg-ZADA Pharmaceuticals, For-
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mulation B: AVELOX film tablets 400 mg-Bayer, Formu-
lation C: CENOMAR film tablets 400 mg-Hemofarm),
purchased from the local market were tested. European
Pharmacopoeia Reference Standards Moxifloxacin hy-
drochloride CRS and Moxifloxacin for peak identification
CRS were used. Analytically pure moxifloxacin was ob-
tained from Nosch Laboratories Limited, India. All chemi-
cals and reagents used were of HPLC-grade purity.

A High Performance Liquid Chromatographic system
(Thermo Surveyor HPLC) equipped with Finnigan Sur-
veyor LC quaternary pump, Finnigan Surveyor Autosam-
pler plus, Finnigan Surveyor PDA plus detector in isocrat-
ic mode was used for the analysis.

Experimental design was used to optimize experimen-
tal conditions. The method was optimized by analysis of
the samples generated during the forced degradation stud-
ies. Experimental factors, independent variables, were se-
lected as inputs and as dependent variables were study res-
olution between typical peaks and retention factor of moxi-
floxacin because latest eluted.

To assess the impact of some experimental factors on
the responses of the system it was applied central compos-
ite design. The optimal chromatographic conditions were
selected by calculating Desirability function.

After optimizing the experimental conditions the sep-
aration was conducted on a ZORBAX-SB Phenyl column
(250x4.6 mm, 5 um particle size) with mobile phase com-
posed of methanol:buffer (0.5 g/L tetrabutylammonium
hydrogen sulphate, 1.0 g/L monobasic potassium dihydro-
gen phosphate and 3.4 g/L phosphoric acid in water) in ra-
tio 71:29, v/v; pumped at 1.5 ml/min flow rate. The column
temperature was set at 50 °C and the detection at 293 nm
using Diode Array Detector.

LC-MS method was developed for characterization
of degradation products using HYPERSIL GOLD PFP
150x4.6 mm, 5 pm column with mobile phase composed
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of ammonium formate (20mM): acetonitril pH=4; (70:30,
v/v ) pumped at 1 ml/min flow rate. The column tempera-
ture was set at 25 °C and the detection at 295 nm using Di-
ode Array Detector.

The medicine was subjected to acid (4 mol/l HCI,
70 °C for 6 days) and base (4 mol/l NaOH, 50 °C for 6
days) hydrolysis, oxidative decomposition (3% H,0,),
thermal and photolytic stress.

Forced degradation studies were conducted on the ac-
tive substance, placebo mixture and binary mixtures of
moxifloxacin with the excipients from the tablet formula-
tions, in the same stress conditions, to determine the origin
of the formed degradation products.

Results and discussion

New LC-MS compatible stability-indicating HPLC
method for moxifloxacin was developed. Significant deg-
radation was caused by acidic and basic conditions. The
results were comparable in all tested tablet formulations.
In the samples without stress impurities were not detected.

Under basic conditions (4 mol/l NaOH, 50 °C for 6
days) two degradation products have been detected (RRT
0.5 min. and 0.6 min.) in all three tested tablet formulations.

Under acidic conditions (4 mol/l HCI, 70 °C for 6
days) one degradation product (RRT 0.8 min.) was detect-
ed with significant area in all three tablet formulations. In
formulation B it one additional degradation product on
RRT 1.3 min. was detected, while in formulation C two ad-
ditional degradation products (RRT 0.4 min. and 1.3 min.)
were detected.

It was found that the degradation products formed in
the presence of base are result of the interaction between
moxifloxacin and excipients in the tablet formulation: lac-
tose and cellulose, while the degradation products caused
by acidic conditions are performed as a result of degrada-
tion of the active substance moxifloxacin.

Composition of formulation A and B included cellu-
lose and lactose, while formulation C had only cellulose

in its composition. All degradation products were identi-
fied as unknown.

Conclusion

An isocratic stability-indicating RP-HPLC method for
quantification of moxifloxacin and its related substances
in moxifloxacin tablets was optimized and validated. LC-
MS method was found to be suitable for separation of deg-
radation products formed under stress conditions. In all of
the three tested tablet formulations unknown degradation
products were found, which need to be identified.

The developed LC-MS method can be used for fu-
ture research which objective will be the identification of
formed degradation products.
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Introduction

Diazepam (DZP) (7-chloro-1, 3-dihydro-1-methyl-
5-phenyl-2H-1, 4-benzodiazepin-2-one) is a benzodiaz-
epine (BZD) generally used as hypnotic, anxiolytic and
muscle relaxant. DZP is also routinely prescribed as the
standard first-line treatment for acute convulsions and pro-
longed status epilepticus (Martindale, 2009). Several meth-
ods for the analysis of BZDs have been reported. A num-
ber of chromatographic methods such as: thin-layer chro-
matography (TLC) (Hancu et al., 2011), gas chromatog-
raphy and gas chromatographic—mass spectrometry (GC—
MS) (Kudi et al., 1988) have been used in the analysis of
DZP and other 1,4-benzodiazopines. Several high-perfor-
mance liquid chromatographic (HPLC) methods have also
been reported for the determination of diazepam and oth-
er BZDs (Magalhaes et al., 2012; Moros et al., 2007). Ben-
zyl alcohol (BA) is used as an antimicrobial preservative
in pharmaceutical and cosmetic products and its concen-
tration should not exceed limit values for each formulation
type because it could produce fatal toxic effects, allergies
and various other effects on the nervous system (Martin-
dale, 2009). Benzyl alcohol is quantitatively estimated in
raw material and pharmaceutical preparations by gas chro-
matography, derivative spectrophotometry, HPLC, am-
perometric enzyme electrode, polarography des and cap-
illary electrokinetic chromatography (Khade et al., 2014;
Sen, 2011). To the best of our knowledge no analytical
method is available for the simultaneous determination of
DZP and BA in pharmaceutical preparations. Therefore, it
was considered necessary to develop a HPLC method for
the quantification of these compounds in pharmaceutical
dosage forms. We wish to describe a simple, rapid, eco-
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nomical and accurate method of analysis using reversed-
phase HPLC to simultaneously determine DZP and BA in
microclismes.

Materials and methods

The chromatographic analysis was performed using
DionexUltiMate 3000 UHPLC focused. The HPLC grade
acetonitrile was developed using ReproSil-Pur 120 C4, 150
x 4,6 mm, 3,0 um chromatographic column with mobile
phase containing a mixture of 0.1% (v/v) orthophosphoric
acid in water and acetonitrile in the ratio of 70:30 v/v, re-
spectively. Isocratic method was used with runtime of 10
minute. The flow rate of the mobile phase was 1.5 mL/
min. The column temperature was maintained at 35°C and
the eluted compounds were monitored at the wavelength
of 254 nm. The injection volume was 20 pL. A standards
stock solution of DZP and BA were prepared in metha-
nol with a concentration of 2 mg/mL and 0.015 mL/mL.
Working standard solutions were prepared from stock so-
lutions by further dilution with water. The sample solution
was prepared by dissolving 0.5 mL solution of microclisme
in a 50 mL volumetric flask (US bath for 7 min) and dilut-
ing with water to volume. The sample solution was filtered
through a 0.45 um PTFE membrane filter.

Results and discussion

The proposed method was validated as per ICH guide-
line (ICH, 2003). The following validation characteristics
were addressed: suitability, specificity, precision, lineari-
ty, accuracy, and robustness.

System suitability was checked for the conformance
of suitability and reproducibility of chromatographic sys-
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tem for analysis. The system suitability was evaluated on
the basis of USP capacity factor, tailing factor and theo-
retical plates of DZ and BA and relative standard devia-
tion (RSD) of six injections of standard solution. Sys-
tem suitability was determined before sample analysis.
The acceptance criteria were % RSD should not be more
than 2.0%, USP tailing factor should less than 2.0 and the-
oretical plate should be more than 3000 for DZ and BA
peak from standard solutions. All critical parameters test-
ed met the acceptance criteria [kDZ’=5.35 kBA’=1.14,
AsDZP=1.4 and AsBA=1.1, NDZP=4800 and NBA=4253,
RSDDZP=0.001 and RSDBA=0.0017). Specificity study
to establish the interference of placebo was conducted.
Study was performed on Placebo (Placebo contains excipi-
ents without DZP and BA). Chromatogram of placebo had
shown no peaks at the retention time of DZP and BA, indi-
cating that the excipients used in the formulation do not in-
terferewith the estimation of DZP and BA. The precision of
the method was verified by repeatability and intermediate
precision at three concentration levels (DZP: 0.017 mg/mL
to 0.023 mg/mL and BA: 0.118 pL/mL to 0.162 puL/mL).
The intermediate precision of the method was also evaluat-
ed using different analyst and different instrument and per-
forming the analysis on different days. The RSD (%) of re-
sult for DZP and BA was calculated. The % RSD for the
result of DZP in was within 0.65% and in intermediate pre-
cision study was within 0.28%, The % RSD for the result
of BA in was within 0.63% and in intermediate precision
study was within 0.29%, which confirms the good preci-
sion of the method. Linearity test solutions were prepared
by diluting the stock solutions to the required concentra-
tions by covering the range from 0.014 to 0.026 mg/mL of
DZP and 0.098 to 0.182 uL/mL of BA. Calibration curves
were plotted between the responses of peak versus ana-
lyte concentrations. The correlation coefficient obtained
was greater than 0.999 (for DZP is 0.9995 and for BA is
0.9992). The above result shows that an excellent correla-
tion existed between peak area and concentration of DZP
and BA. Accuracy of the method was evaluated in triplicate
using three concentrations levels (80%, 100% and 120%)
and confirmed by calculated recovery values. The percent-
age recoveries for DZP and BA were calculated and varied
from 98.76 to 101.50 for DZP and from 98.15 to 101.96 for
BA. To determine the robustness of the developed method,
experimental conditions were deliberately altered and sys-
tem suitability (SST) parameters for DZP and BA standard
were recorded. The variables evaluated during the robust-
ness testing were: composition of the mobile phase, col-
umn temperature and flow rate. The obtained results have
shown that the method is robust for experimental variation
of composition of the mobile phase and column tempera-

ture, but it is not robust for the change of the flow rate. Re-
covery value lies in the proper range of from 95% to 105%,
ie. RSD does not deviate by more than + 5% (RSD=0.64%
for diazepam, RSD=0.49% of benzyl alcohol).

Conclusion

A simple and efficient reverse-phase HPLC meth-
od was developed and validated for quantitative analy-
sis of DZP and BA inmicroclisme as pharmaceutical dos-
age forms. The method found to be precise, accurate, lin-
ear, robust and rugged during validation. The method could
be used for routine analysis of production samples and to
check the stability of the DZ and BA.
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Introduction

Developing GC-MS methods for chemical character-
ization of pharmaceutical packaging materials presents
significant challenge, since the sheer number of additives
and their degradation products that can be found in packag-
ing materials and subsequently separated and detected with
this technique is enormous (Jenke, 2009). These methods
need to be capable of simultaneous separation and detec-
tion of aliphatic fatty acids, alcohols, amides and their de-
rivatives, compounds that are traditionally difficult to sep-
arate and detect, due to the large similarity in structure and
their physico-chemical properties.

The aim of this paper was to develop a GC method for
chemical characterization of semi-volatile additives and
their degradation products in packaging materials for phar-
maceutical use.

The GC method was developed using a commercial-
ly available system suitability mixture (Grob Test Mix),
containing 11 compounds that belong to different chemi-
cal groups of compounds, which was suitable for the in-
tended approach to develop a method that will be simulta-
neously capable of separation of different groups of pack-
aging additives.

Materials and methods

Development was made using Grob DA 280 Column
Test Mix (Restek Corp., Bellefonte, USA). The mixture is
composed of 11 compounds (n-Decane (C10), Methyl dec-
anoate (C10:0), n-Undecane (C11), Methyl undecanoate

* vpetrusevski@alkaloid.com.mk

(C11:0), Methyl dodecanoate (C12:0), L(+)-2,3-Butanedi-
ol, 2,6-Dimethylaniline, 2,6-Dimethylphenol, 2-Ethylhex-
anoic acid, Nonanal and 1-Octanol), dissolved in methy-
lene chloride (DCM).

All experiments were performed on Shimadzu GC-
2010 Plus gas chromatograph and Agilent 7890B gas chro-
matograph equipped with Agilent 5977A single quadru-
pole mass spectrometer. MS identification of the detected
compounds was performed by AMDIS spectral deconvo-
lution and comparison of spectra with NIST library, using
MassHunter software. For those compounds where library
match was low, attempts to establish compound’s identity
were made via mechanistic fragment predictions of avail-
able spectral data, using MassFrontier v7.0 software.

Results and discussion

The development of the chromatographic conditions
started using a non-polar GC WCOT chromatographic col-
umn (Agilent DB-5 ms; 30m x 0.25 mm x 0.25 pm), with
helium as carrier gas at 2 ml/min (constant velocity, which
has the advantage over constant pressure mode toward the
end of the run, where increase in temperature would other-
wise drastically reduce the flow, leading to prolonged run-
time and reduced sensitivity because of decrease of col-
umn efficiency). The following temperature gradient con-
ditions were chosen for initial separation of the Grob Test
Mix: 40 °C (hold 2 minutes), 10 °C/min to 330 °C (hold 10
minutes), injector temperature was set at 250 °C and injec-
tion volume of 1 pL with split ratio of 1:10. Evaluation of
the chromatograms quickly revealed that the method con-
ditions aren’t capable of separating the mixture, with mul-
tiple co-elutions observed.

In order to achieve specificity of the method, optimi-
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zation of the conditions by variation of the carrier gas flow
and temperature gradient was attempted. Besides the im-
provement in the separation of the components, is was
found to be impossible to separate two critical pairs of
compounds (n-undecane and n-nonanal; 2,6-dimethylphe-
nol and 2-ethylhexanoic acid), even with extreme gradi-
ent changes.

A change in the stationary phase chemistry was the
next logical step, therefore the Agilent DB-5 column was
replaced with a non-polar Rxi-1 column (Rxi-1 MS 30m x
0.25mm x 0.25um, Restek Corp., Bellefonte, USA), with
the idea to promote different interactions between the sta-
tionary phase and the components from the critical pairs.
The change in column chemistry proved to be successful,
and minor changes to the temperature gradient conditions
yielded complete baseline separation of all components
from the Grob DA 280 Column Test Mix. The final chro-
matographic conditions were defined as: flow: 2 ml/min
(constant flow); temperature gradient: 60 °C (hold 2 min-
utes), 10 °C/min to 80 °C (hold 2 minutes), 3 °C/min to 100
°C, 25 °C/min to 310 °C (hold 10 minutes); injection vol-
ume: 1 uL; split ratio: 1:5. The injector temperature was in-
creased to 310 °C to obtain faster evaporation of the sam-
ple, better sensitivity and reduced peak width.

Besides the components from Grob DA 280 Column
Test Mix, stearic acid and erucamide (cis-13 docosen-
amide) were chromatographically evaluated, and proved to
be completely separated from the rest of the components
from the Grob DA 280 Column Test Mix. These two com-
pounds were evaluated not only because they are frequent-
ly used additives in the packaging materials, but also be-
cause they are candidate molecules for derivatization in
gas chromatography.

Detection of the separated components was simulta-
neously performed with FID and MS detector using post-
column splitter valve, in accordance with PQRI’s recom-
mendations (PQRI Leachables and Extractables Working

Group 2006) to reduce the chances of missing an extracted
compound, due to detector type specificities.

Low-density polyethylene (LDPE) and polypropylene
(PP) plastics were evaluated by generating a number of ex-
tracts in water buffers, methanol and hexane and analyzed
using the proposed method. Both detectors showed equiv-
alent responses (as a number of detected compounds), us-
ing their default parameters, with the methanol and hexane
extracts showing highest numbers of detected components
of all extracts.

Conclusion

Gas chromatography is extremely important technique
for analysis of extractables and leachables, due to the fact
that it enables efficient separation and detection of an enor-
mous number of organic compounds commonly encoun-
tered in packaging materials. Coupling gas chromatogra-
phy with MS detection further enhances its capabilities to-
ward identification of the detected compounds, giving a
clearer picture of the additives profile of the tested mate-
rial.

References

Jenke, D., 2009. Compatibility of Pharmaceutical Products
and Contact Materials, Hoboken, NJ, USA: John Wiley
& Sons, Inc. Available at: http://www.amazon.com/
Compatibility-Pharmaceutical-Solutions-Contact-Materials/
dp/0470281766.

PQRI Leachables and Extractables Working Group, 2006.
Safety Thresholds and Best Practices for Extractables and
Leachables in Orally Inhaled and Nasal Drug Products,
Available at: http://www.pqri.org/pdfs/le_ recommendations_
to_fda_09-29-06.pdf.

Maced. pharm. bull., 62 (suppl) 201 - 202 (2016)



Macedonian pharmaceutical bulletin, 62 (suppl) 203 - 204 (2016)

ISSN 1409 - 8695
UDC: 615.214.074:543.544.5.068.7
Short communication

Development of fast simple RP-HPLC method with
UV detection for determination of Pregabalin in solid
pharmaceutical dosage forms

Marjan Piponski, Tanja Bakovska, Marina Namoska, Tatjana Rusevska*,
Irena Slaveska Spirevska, Elena Lazarevska Todevska, Stefan Stefov,
Gordana Trendovska Serafimovska

Replek Farm Ltd., Quality control Department, St. Kozle 188, 1000 Skopje, Republic of Macedonia

Introduction

Pregabalin is  described chemically as (S)-
3-(aminomethyl)-5-methylhexanoic acid and is also known
as fB-isobutyl-y-aminobutyric acid (beta-isobutyl-GABA). It
is pharmacologically similar to gabapentin. Pregabalin is ap-
proved for the management of neuropathic pain associated
with diabetic peripheral neuropathy and postherpetic neural-
gia and for adjunctive treatment of partial onset seizures.

This drug has a specific chemical structure, without
presence of any specific UV-chromophore, like, for exam-
ple, cyclic structure with double bonds, absorptive group
or bond in the molecule, which complicates its detection
with UV absorbing detectors.

Patil et al. (2015) have developed spectrophotometric
method for determination of Pregabalin, based on conden-
sation reaction of Pregabalin with p-dimethylaminobenz-
aldehyde in an acidic medium, leading to formation of a
complex that shows maximum absorbtion at 395.80 nm.

There are also many HPLC methods with UV detec-
tion. Some of them require precolumn chemical derivatiza-
tion of Pregabalin, using 1-fluoro-2,4-dinitrobenzene as
derivatiozation agent (Ahmadkhaniha et al., 2014). How-
ever, their application for routine pharmaceutical quali-
ty control of drug products is difficult and inappropriate.
Among the other common HPLC/UV methods developed
for this aim, the following deficiencies can be met: low ca-
pacity peak (Kasawar and Farooqui, 2010), inappropriate
UV absorbing mobile phase components having lowUV-
cut off, such as ammonium acetate buffer (Balaji et al.,
2014), highly asymmetric peaks (Ashu et al., 2011; Kanna-
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pan et al., 2010) and even not-acceptable declared sensitiv-
ity (Saeed et al., 2014).

The aim of this work was to overcome above men-
tioned obstacles, and to develop HPLC method for Prega-
balin determination in solid pharmaceutical dosage forms,
for routine analysis, in quality control laboratories, in phar-
maceutical industry.

Materials and methods

All the chemicals used were Ph.Eur grade. Acetoni-
trile and sodium hydroxide were products of Merck KGaA,
Darmstadt, Germany, whereas potassium dihydrogen phos-
phate and 37% hydrochloric acid was purchased from Sig-
ma Aldrich, USA. The demineralized water was Stilman
produced and had conductivity less than 1 puS. Pregabalin
capsules and Pregabalin working standard were purchased
from Replek Farm, Skopje, Macedonia.

Analyzes were conducted on HPLC system Varian
Prostar with ternary high pressure mixing pump, autosam-
pler 410 with column oven and DAD 330 detector con-
trolled by Varian Star software version 6.21 and UPLC sys-
tem Shimadzu Nexera with low pressure mixing quaterna-
ry pump, autosampler, column oven, controller and dual-
channel UV-Vis detector, controlled by Lab Solutions soft-
ware version 5.54.

Following HPLC columns were used:

- Hypersil C18 ODS 100 mm x 4 mm, 3 pm
(Thermo scientific, USA);

- RP Select B 75 mm x 4 mm, 5 pm (Merck
Darmstadt, Germany);
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- Purospher C18¢ STAR 125 mm x 4 mm, 5 pm
(Merck Darmstadt, Germany);

- Discovery C18 125 mm x 4,6 mm, 5 um (Su-
pelco Bellefonte, USA).

The final proposed chromatographic conditions are:
Discovery C18 chromatographic column, mobile phase
consisted of 7% v/v acetonitrile and 93% v/v of 25 mM
KH,PO, (pH 7.0) with flow rate 1.0 mL/min, column tem-
perature 30 °C and 20 pL injection volume.

Test solution was prepared by dissolving 1 capsule in
500 mL volumetric flack and diluted with 0.1 M hydro-
chloric acid to volume.

Results and discussion

The choice of HPLC column had strong impact on Pre-
gabalin peak height, shape and capacity. Therefore, during
method development four different HPLC columns were
tested: 3 um particle column Hypersil C18 ODS, RP Select
B with 5 um, Purospher C18e STAR with 5 um and Dis-
covery C18 with 5 um particles. Best results were achieved
using Discovery C18 column matrix, which was somewhat
expected from particles having 180 nm wide pores, well
base deactivated (metal cations purified) and end-capped
of free silanol groups of silica chromatographic matrix. Pu-
rospher columns have highest purity (lowest quantity of
metal cations) chromatographic matrix but the wide pore
particles of Discovery yield higher and narrower peak of
Pregabaline, which makes this column more appropriate
for achieving good sensitivity of the method.

Increasing the injection volume was another way to im-
prove sensitivity, accompanied by creation of deeper base-
line disturbances even when highly UV transparent mo-
bile phase composition was used. Similarity between sam-
ple solvent and mobile phase improved the chromatogram
appearance, since the presence of water in sample always
generates deep negative peaks when working at very low
UV wavelength signal. It is essential to dissolve the sam-
ple in mobile phase in aim to avoid negative peaks on the
whole picture of chromatogram. Additionally, the method
sensitivity could be decreased if the sample is additionally
diluted with water or mobile phase.

The use of UV-DAD detector enabled comparison of the
increase of method sensitivity by lowering monitoring wave-
length from 215 nm up to 200 nm. It was found out that sig-
nal monitoring wavelength at 210 nm was adequate for most
types of pharmaceutical analysis of Pregabalin in solid phar-
maceuticals, i.e. for assay and dissolution determination.

Pregabalin molecule has two pKa values, 4.2 and 10.6,
corresponding to the carboxylic acid and the amine groups,
respectively. Mobile phase buffer with pH = 7.0 was tested
and yielded satisfying chromatohraphic peaks of the analyte
with retention time ~ 2 - 5 minutes depending on the HPLC
column characteristics and length and the exact ratio of the
inorganic and organic part in the mobile phase composition.

The optimal chromatographic conditions were ob-
tained using Discovery C18 chromatographic column, mo-
bile phase consisted of 7% v/v acetonitrile and 93% v/v
of 25 mM KH_PO, (pH 7.0), and 20 pL injection volume.

Conclusion

The method was found to be simple, fast and cost-ef-
fective, thus suitable for high-throughput routine determi-
nation of Pregabalin in solid dosage forms in pharmaceuti-
cal quality control laboratories. The method could be fur-
ther improved if needed for higher sensitivity and higher
throughput of analysis per day.
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Introduction

Vitamin B12, or Cyanocobalamin is a part of the group
of B-complex vitamins. Its chemical name is 5,6-dimeth-
yl-benzimidazoyl cyanocobamide. It belongs to a group of
cobalt-containing compounds, known as corrinoids (Eiten-
miller et al., 2007; Hurst, 2002; NCBI).

Vitamin B12 (cobalamin) functions as a coenzyme. It
is involved in the red blood cells formation and nervous
system functioning, in DNA synthesis and regulation, and
also in fatty acid metabolism and amino acid metabolism.
Vitamin B12 is synthesized only by bacteria and it is pres-
ent only in food bacterially fermented or obtained from an-
imals that has this cobalamin from their gastrointestinal
microflora (Institute of Medicine (US) Standing Commit-
tee, 1998).

Microbiological method is one of the oldest methods
for measuring the concentration of Vitamin B12. Although
this technique has developed through time, still it has sev-
eral drawbacks such as: relatively low specificity, low pre-
cision, it is time consuming and requires very well trained
technicians.

Several authors have developed different HPLC meth-
ods for determination of Cyanocobalamin, alone, or in com-
bination with other vitamins and/or active substances (Chen
et al., 2010; Perveen et al., 2009; Radhika et al., 2012).

Cyanocobalamin is the commercial form of Vitamin
B12 and specifications are found in the Codex for usage as
food, and in the USP and BP for pharmaceutical use. The
official Pharmacopoeia monographs for Vitamin B12 pre-
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scribe UV-spectrophotometric assay determination, as an
analytical procedure for quantification of our analyte of in-
terest, at 361 nm.

The aim of our work is to propose two different meth-
ods for routine analysis of the active compound whether it
is consisted in dietary supplement or pharmaceutical dos-
age form, as an alternative to each other in quality control
laboratories in pharmaceutical/chemical industry.

Materials and methods

All used chemicals were of Ph.Eur. quality and the
demineralized water was Stilman produced and had con-
ductivity less than 1 pS. Pottasium phosphate monobasic
(KH,PO,) and 85% phosphoric acid were purchased from
Sigma - Aldrich, USA, whereas acetonitrile was purchased
from Merck KGaA, Darmstadt, Germany. Cyanocobala-
min working standard, the pharmaceutical dosage forms
and dietary supplements were purchased from Replek
Farm, Skopje, Macedonia.

Spectrophotometric method includes “VARIAN Car-
ry Win 50” UV-VIS-spectrophotometer, 1-cm quartz cell
at wavelength range 190 - 750 nm, with resolution 0.5 nm
and scan rate of 300 nm/min.

The HPLC determination was performed on Vari-
an Pro Star HPLC system, with autosampler 410, Varian
325 dual-channel and Varian 335 photodiode-array detec-
tor, with ternary high pressure mixing pump, controlled by
Galaxy software version 1.91.

The test and standard solutions for both proposed
methods were prepared by dissolving suitable amount of
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the active substance or powdered film-coated tablets in de-
mineralized water, as solvent, to concentration of 0.02 mg/
ml for spectrophotometric determination and 0.1 mg/ml for
HPLC determination.

Results and discussion

Cyanocobalamin is the most stable form of vitamin
B12. It has optimum stability at pH range 4.0 - 4.5, and
therefore the extraction is usually carried out in this range.
Severe alkaline and acid conditions, ultraviolet (UV) or
strong visible light, and oxidizing agents inactivate the vi-
tamin (Eitenmiller et al., 2007; Hurst, 2002).

Cyanocobalamin is water-soluble vitamin, therefore
water is a good extraction solvent. In UV and visible spec-
trophotometry, aqueous solutions of Cyanocobalamin ex-
hibit maximums in UV and visible region at 278 nm, 361
nm, and 550 nm. The spectrophotometric method we pro-
pose prescribes signal measurement at wavelength of 550
nm of aqueous solutions with concentration ~0.02 mg/ml.
Spectrophotometric method for determination of Cyanoco-
balamin has low cost and acceptable specificity in compar-
ison with radio ligand assay. However, it is not suitable for
complex samples, where the sensitivity is relatively low, so
it is not used routinely for determination of Cyanocobala-
min in combined pharmaceutical products.

According to available literature, Vitamin B12 is a
weak base that stays approximately neutral at pH from
about 5 to 10. The pKa values reported are 3.3 and 9.3
(Trang, 2013). Since it is preferred to avoid use of mo-
bile phase with pH in proximity of the pKa values of an-
alytes, if possible up to at least + 1 pH unit, we chose to
use mobile phase containing buffer with pH ~2.5 and or-
ganic constituent (acetonitrile) in variable amount, in or-
der to achieve optimal retention of the analyte. The opti-
mized chromatographic method uses mobile phase consist-
ed of 13% v/v acetonitrile and 87% v/v (20 mM KH,PO,,
buffer adjusted to pH = 2.5 with 85% phosphoric acid).
The tests are performed on a LiChropher RP Select B chro-
matographic column (125 x 4 mm with 5 um particles),
with UV detection at 550 nm. Volume of injection used is
50 pl, with mobile phase flow rate of 1.5 ml/min.

Cyanocobalamin peak elutes with retention time ~5
minutes, with symmetry expressed as AsUSP ~0.9.

Almost the same results were obtained when the two
developed methods were used in analysis of tablets con-
taining Cyanocobalamin. The absolute difference between
values for Cyanocobalamin assay obtained using the pro-
posed UV-spectrophotometric and HPLC method was in-
significant (far lower than 2%), which indicates that both
can be used in quality control laboratories for Cyanocobal-
amin determination.

Conclusion

The two developed methods are suitable for routine
analysis of the active compound Cyanocobalamin in di-
etary supplements or pharmaceutical dosage forms, and
can be used as an alternative to each other in quality con-
trol laboratories in pharmaceutical/chemical industry.

Both methods are simple, fast, cost-effective, sensi-
tive, accurate, reproducible and rugged. We suggest use of
the spectrophotometric method as a routine for industri-
al application and analysis of Vitamin B12 in more simple
matrixes. The chromatographic method is more selective
and can be used either in routine analyses or in more com-
plex analyses and can be further optimized for purpose of
analysis of various multivitamin dosage forms.
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Introduction

The objective of this study was to develop a new drug
product formulation with amino acid as active substance.
The direct detection by ultraviolet absorbance of amino ac-
ids is possible only at low wavelengths, where sensitivi-
ty is poor and interference in background absorption is po-
tentially high (Petritis et al., 1999). There are two report-
ed spectrophotometric methods with UV detection at 210
nm of this active substance in pharmaceutical preparation
(Onal and Sagirli, 2009). Several derivatization methods
have been proposed, by using derivatizing reagents such
as potassium iodide for spectrophotometric detection (Gu-
jral et al., 2009), fluorescamine, 2,4-nitrofluorobenzen and
2,3,5,6-tetrachloro-1,4-benzoquinon (Shaalan, 2010) for
spectrofluorometric detection. The HPLC methods with
precolumn (Vermeij and Edelbroek, 2004) and post col-
umn derivatization of this active substance with o-phthal-
dialdehyde (Douou et al., 2010) and derivatization with
fluorescamine (Martinc et al., 2010) were also reported.
All these methods with derivatization and fluorescence de-
tection cannot be applied for determination of related and
degradation products, because the main degradation prod-
uct produced by cyclization between amino and carbox-
ylic acid group has lactam ring in the structure, which is
a strong chromophore group. The ultraviolet absorption
method is suitable for its detection (Dee-Noor et al., 2009).

To establish degradation pathways of the active sub-
stance, its stability in a combination with excipients in fi-
nal formulation mixture and detection of interactions be-
tween the drug and excipients, all in order to develop the
most stable drug product, forced degradation study was
performed by applying different stress conditions (Baerts-
chi et al., 2005).
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Materials and methods

Testing formulation I was consisted of amino acid as
active substance and excipients in a ratio of 1:3 (% w/w),
respectively, with filler 1, which was excipient without car-
bonyl group in the chemical structure.

Testing formulation II was consisted of the same filler
1, but active substance and excipients were in a ratio of 3:1
(% w/w), respectively.

Testing formulation I1I was consisted of amino acid as
active substance and excipients in a ratio of 1:3 (% w/w),
respectively, but with filler 2, which is reducing sugar with
carbonyl group in the chemical structure.

The following forced degradation study was applied:

a) Thermal degradation: the samples were kept in dry-
ing oven at 80 °C for 20 days;

b) Thermal/humidity degradation: the opened and cap-
sulated samples sprayed in thin layer on Petri of 1:3 (%
w/w),ept in pharmaceutical stability chamber at 40 °C and
75% RH for 90 days;

c¢) Photo degradation: the samples were kept in photo
stability chamber under maximum radiation of the xenon
lamp (765Wh/m?2) for 35 hours;

d) Acid hydrolysis: the samples were treated with
0.5M hydrochloric acid at 50 °C for 2 hours;

e) Base hydrolysis: the samples were treated with
0.5M sodium hydroxide at 50 °C for 2 hours;

f) Oxidative degradation: the samples were treated
with 1% (v/v) hydrogen peroxide at room temperature for
1 hour.

All samples, control and treated, were analyzed by the
in-house developed HPLC method for determination of re-
lated and degradation products in the drug product.
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Results and discussion

Considering all of the reported data for the Maillard
reaction between carbonyl group from reducing sugar and
amino group (Qiu et al., 2005) the main goal was to find
the adequate filler in the development of the drug prod-
uct formulation containing amino acid as active substance.
The first differences caused by the type of excipient used
as filler and the second differences caused by the content
of excipients in the formulation, have been fully identified
and understood.

The active substance was unstable under elevated tem-
perature, acid and base hydrolysis. No degradation of ex-
cipients was found under all applied stress conditions. It
has been observed different modes of degradation accord-
ing to the type of formulation mixture. Under thermal deg-
radation the main degradation product, lactam, was formed
in the same amounts, regardless of the type of filler and the
content of the excipients in the formulation. Further, in for-
mulation III one unspecified impurity with RRT 2.37 was
slightly increased, which is the product of the Maillard re-
action between amino acid and reducing sugar used as fill-
er 2. Under thermal and humidity degradation, many dif-
ferences between the formulations were observed because
the samples were treated in two different ways: as opened
capsule masses sprayed in thin layer on Petri’s dishes and
as capsulated samples. Two degradation pathways, cycliza-
tion to lactam and the interaction between amino and car-
bonyl group were enhanced due to several factors for in-
stance, the higher content of the excipients in terms of the
active component, the hygroscopic characteristics of an an-
other filler, filler 3, used in amount of 33% w/w and the
capsule shell, especially in the formulation I and III.

As was expected, the acid hydrolysis causes the reac-
tion of cyclization of amino acid to lactam (Dee-Noor et
al., 2009), where the most susceptible formulations in our
study were formulation I and III.

After the base hydrolysis, lactam was increased in
greater, but in the same amounts in all samples. Besides
lactam, formulation I and III with the higher content of
the excipients were shown as much unstable, degraded
to a few unspecified impurities, where total impurities of
10.56% and 12.01%, respectively, were obtained. The ef-
fect of photo degradation was insignificant. Under oxida-
tion, the content of the active substance in all samples was
not decreased. All samples treated with mild oxidative con-
ditions, 1% H,O,, room temperature for 1 hour, degrad-
ed to several products with higher ultraviolet absorption
than active substance, due to the new formed chromophore
groups in the structure.

Conclusion

In this study, it has been shown that the amino acid as
active substance in the presence of reducing sugar used as
filler in the drug product formulation undergoes a Maillard

reaction over time, especially enhanced by increased tem-
perature and humidity. In order to produce the most stable
formulation during the manufacturing process and during
the proposed shelf-life of the drug product, the proposed
filler without carbonyl group in the chemical structure was
proved as a suitable excipient, avoiding the drug-excipi-
ent interaction, and further, lower content of excipients in
terms of the active component in the drug product formu-
lation, has been suggested.
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Background

“An Official Medicines Control Laboratory (OMCL)
is a public institution, which performs laboratory testing of
medicinal products on behalf of National Competent Au-
thority (NCA) and in fulfilment of other national obliga-
tions, independently from the manufacturer or Marketing
Authorisation Holders (MAH). Testing is carried out in the
interest of official market surveillance of medicinal prod-
ucts in relation to the safety of human patient and/or ani-
mals, prior to and/or after marketing of the respective med-
icines and is demonstrated to be free from conflicts of in-
terest” (Directive 2001/83/EC, Directive 2001/82/EC, PA/
PH/OMCL (07) 89 14R, 2015).

The role of the OMCLs is focussed on the independent
quality control of medicines and it includes a number of
different pre and post-marketing surveillance programmes.
These extend to the sampling and testing of branded and ge-
neric medicines, unlicensed (unauthorized) medicines, ille-
gal medicines (counterfeits / medicines with falsified label-
ling), vaccines, blood and plasma-derived medicinal prod-
ucts, and active substances. OMCL surveillance work also
includes examinations of product packaging and labelling.
It supports the evaluation of the quality part of MA files, as
well as pharmacovigilance assessments, quality defect in-
vestigations, and GMP inspections. In the framework of
the European Pharmacopoeia, the work of OMCLs plays a
vital part, in relation for example to monograph develop-
ment activities, etc. Beside medicines, a number of OM-
CLs also perform laboratory testing on cosmetics, medi-
cal devices, diagnostics, food, feed (premixes) for veteri-
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nary use, and other “borderline products” (PA/PH/OMCL
(07) 89 14R, 2015).

Public and stakeholder awareness of the
importance of OMCL work

The public and animal health benefits of having a well-
established and resourced system of quality control sur-
veillance of medicines placed on the market are numerous
- such work helps to independently assure the quality of
the medicines on the market, and it results in regulatory ac-
tions when sub-standard or illegal medicines are found in
the market. However, the benefits of this work are not al-
ways apparent to the various stakeholders, especially in re-
lation to the routine surveillance day-to-day testing work
that is carried out. This lack of awareness can lead to ques-
tions among stakeholders about the usefulness of the work
of OMCLs, and about the level of resources and funding
that OMCLs require.

Furthermore, it may not be evident to the public how
a reduction in the funding of an OMCL (or the downsizing
of an OMCL) may affect public and animal health protec-
tion (PA/PH/OMCL (14) 123 R, 2015).

Therefore, a common need for raising the national
and wider awareness of the benefits of the OMCL and the
GEON was acknowledged.

Public relation efforts
Recently, GEON began renewed efforts to strength-

en its stakeholder-interaction strategies and its communi-
cation activities so as to more effectively disseminate in-
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formation on the benefits of having a strong OMCL Net-
work in place for the independent surveillance of the qual-
ity of medicines.

Despite some earlier successes of GEON public rela-
tion (PR) efforts towards the general public as well as in
the relation with supranational bodies (PA/PH/OMCL (14)
123 R, 2015), it was envisaged that a new communications
strategy is required for the GEON. There are various el-
ements to this work, including the need to identify what
key messages about OMCLs and the GEON need to be
made and to what stakeholders. While the general public if
of course a very important stakeholder, it is unclear at the
present time exactly what PR activities should be directed
towards the general public. It may be more beneficial to fo-
cus communication strategies on those stakeholders direct-
ly involved in regulatory, legal and funding activities.

Best communication practices

If a country is dedicated to strengthening Quality Man-
agement (QM) & Quality Control (QC) systems, then each
measure for developing the capacity of the national OM-
CLs within national strategic programmes should be con-
sidered. As the OMCLs are usually part of bigger organiza-
tions, special efforts should be made to address the stake-
holders that provide the OMCL directly with resources.

This can be done by means of presenting data under-
pinning the performance of OMCLs e.g. by highlight-
ing particularities and/or added values. Each success sto-
ry should be released to the public, so higher awareness
amongst the concerned stakeholders is achieved.

Each opportunity for joint national, bilateral and inter-
national projects that facilitate recognition of the impor-
tance of OMCLs and involvement in critical issues of the
health care system should be utilized.

Social network platforms should be populated with in-
formation on regular OMCL activities and lessons learned
on health hazardous issues, especially those affecting pa-
tients directly (i.e. in case when medicine, medical devices
or ‘food supplements’ are purchased from untrusted sourc-
es, such as internet or teleshops).

The best communication practices from each individu-
al OMCL could help developing a common ‘tool kit” on in-
ternational level, which could in revert help OMCLs to bet-
ter reposition themselves within their national competent
authorities for the benefits of all. In this context the Euro-
pean Directorate for the Quality of Medicines & Health-
Care (EDQM), under the auspice of Council of Europe,
has a central role in the process of strengthening the role

of OMCLs and its Network, as it compiles the best com-
munication practices from the GEON, and identifies key
points to elaborate European wide strategy. Target partners
in this respect would be: Co-ordination Group for Mutu-
al Recognition and Decentralised procedures - Human and
veterinary (CMDh and CMDv) within Head of the Medi-
cine Agencies (HMAs), Committee for Medicinal Products
for Human and Veterinary Use (CHMP and CMVP) within
European Medicine agency (EMA),etc.

Perspective

The authors wish to highlight the importance of the
work done by OMCLs within the national and international
health systems, but also to point out that the role of OMCL
is very often underestimated which as a consequence might
result in negative impact on the global patient safety in par-
ticular regarding the combat against substandard and falsi-
fied medicines. Additionally, the authors acknowledge that
other types of laboratories with comparable scope of activ-
ities are experiencing similar pressure with respect to cost/
resource cuttings. The aim of this paper is to motivate each
OMCL and other quality control laboratories to consider
activities which could help raising public awareness, and
in particular the awareness of stakeholders which decide
about and provide resources to these laboratories. The im-
portance of investments to develop OMCL capacities in or-
der to meet new analytical challenges against substandard
and falsified medicines must become part of national strat-
egies, as it would pronounce a benefit for the health system
in a cost/effective way.
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Introduction

The process of dissolution is of fundamental impor-
tance for the bioavailability and therapeutic efficacy of
drug products. The process of drug release in an aque-
ous body fluid includes different physical phenomena as
wetting of the particle’s surface, breakdown of solid state
bonds, solvation, diffusion as well as convection in the sur-
rounding bulk fluid. Drug release rate from modified re-
lease drug products can be controlled by diffusion, deg-
radation, swelling followed by diffusion and dissolution.
Different mathematical models may be used as an instru-
mental tool for understanding the drug release form dif-
ferent drug delivery systems (Siepmann and Siepmann,
2013). Some of the models were used to explore and ex-
plain the release mechanisms of prolonged-release drug
product.

Materials and methods

Dissolution tests of prolonged-release tablets with
BCS Class I have been performed, using basket appara-
tus at 100 rpm, in 500 mL phosphate buffer with pH 6.8 at
37+0.5 °C for 24 hours. Dissolution profiles were obtained
by sampling 10 mL at 8 time points (1, 2, 4, 6, §, 10, 12, 24
hours). Quantification of the dissolved drug is performed
with HPLC method with UV detection at 242 nm, mobile
phase is solution of sodium edetate and acetic acid, meth-
anol and acetonitrile (60:20:20 v/v/v), pump flow 2.0 mL/
min, column temperature 40 °C and injection volume 100
pL. Mathematical modeling of the dissolution data was
performed with DDSolver (Zhang et al., 2010). Three for-
mulations with different rate-controlling excipients were
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evaluated. A number of mathematical models have been
assessed for evaluation of drug release data: zero order,
first-order, Higuchi, Korsmeyer-Peppas, Hixon-Crowell,
Hopfenberg, Peppas-Sahlin, Weibull and Gompertz.

Results and discussion

The average values (in percentage) of the dissolu-
tion profile of formulation 1 are: 7.78, 14.69, 26.87, 38.02,
48.22, 56.82, 64.87 and 97.71, formulation 2: 4.55, 8.71,
17.5,27.88, 38.23, 50.64, 60.69 and 93.9 and formulation
3:4.36, 8.84, 18.46, 26.94, 35.55, 45.12, 54.38 and 88.85.

Concerning the model selection criteria, DDSolver
provides a number of statistical criteria for evaluating the
goodness of fit of a model, among which the most popular
are adjusted coefficient of determination (R?, o »)» Akaike
Information Criterion (AIC), and Model Selection Criteri-
on (MSC) (Zhang et al., 2010).

The Adjusted Coefficient of Determination is an ad-
justment for the Coefficient of Determination that takes
into account the number of variables in a data set.

AIC is a measure of the relative quality of statistical
models for a given set of data. Given a collection of models
for the data, AIC estimates the quality of each model, rel-
ative to each of the other models. When comparing mod-
els with different numbers of parameters, the model with a
lower AIC value can be considered to be the better model.

MSC is a modified reciprocal form of the AIC and is
independent of the scaling of the data points. When com-
paring different models, the most appropriate model will
be that with the largest MSC.

Zero order kinetics describes the systems where the
drug release rate is independent of its concentration and
can be used to describe the dissolution of several types of
modified release dosage forms and dissolution from dos-
age forms that do not disaggregate and release the drug
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slowly (assuming that area does not change and no equi-
librium conditions are obtained) (Costa and Sousa Lobo,
2001). Rzadjusted is 0.91-0.98, AIC 46.85-61.05 and MSC
1.95-3.40.

Dosage forms that follow first order dissolution pro-
file, such as those containing water-soluble drugs in porous
matrices, release the drug in a way that is proportional to
the amount of drug remaining in its interior, in such way,
that the amount of drug released by unit of time diminish-
es (Costa and Sousa Lobo, 2001). Rzadjusled is 0.96-0.98, AIC
45.29-53.53 and MSC 2.82-3.70.

Higuchi describes drug release as a diffusion process
based in the Fick’s law, square root time dependent and
can describe drug dissolution from several types of mod-
ified release dosage forms, such as some transdermal sys-
tems and matrix tablets with water soluble drugs (Costa
and Sousa Lobo, 2001). R? is 0.87-0.94, AIC 56.84-
63.97 and MSC 1.66-2.41.

Korsmeyer-Peppas is exponential equation often used
to describe the drug release from polymeric systems, when
the release mechanism is not well known or when more
than one type of release phenomena could be involved
(Costa and Sousa Lobo, 2001). The n-value from the Kors-
meyer-Peppas model indicates (0.70-0.85) anomalous dif-
fusion or nonfickian diffusion which refers to combination
of both diffusion and erosion controlled rate release (Pep-
pas 1985). R? is 0.98-0.99, AIC 35.76-46.04 and MSC
3.65-4.63.

Hixon-Crowell model describes the release from sys-
tems with a change in surface area and diameter of parti-
cles or tablets. When this model is used, it is assumed that
the release rate is limited by the drug particles dissolution
rate and not by the diffusion that might occur through the
polymeric matrix (Costa and Sousa Lobo, 2001). R?, o is
0.98-1.00, AIC 28.81-46.03 and MSC 3.66-5.53.

The release of drugs from surface-eroding devices with
several geometries was analyzed by Hopfenberg who de-
veloped a general mathematical equation describing drug
release from slabs, spheres and infinite cylinders display-
ing heterogeneous erosion (Costa and Sousa Lobo, 2001).
RZadjusted is 0.99-1.00, AIC 19.69-37.60 and MSC 4.59-6.54.

Peppas-Sahlin model (Zhang et al.,, 2010) demon-
strates the following goodness of fit: Rzadjusted 0.99-1.00,
AIC 26.09-42.81 and MSC 4.01-5.83.

Weibull model demonstrates the following goodness
of fit: R2adjustecl around 1.00, AIC -8.91 to 21.67 and MSC
6.36-9.72. This is an empiric model, not deducted from any
kinetic fundament, therefore, could only describe, but does
not adequately characterize, the dissolution kinetic proper-
ties of the drug. This model is useful for characterization

adjusted

adjusted

of release profiles of matrix type drug delivery (Costa and
Sousa Lobo, 2001).

The Gompertz model (Costa and Sousa Lobo, 2001)
is suitable for characterization of release profiles of drugs
having good solubility and intermediate release rates. R?
is 0.99-1.00, AIC 16.83-37.30 and MSC 4.63-6.86.

justed

Conclusion

Mathematical models are generally designed to devel-
op new drug delivery systems based on the release charac-
teristics, to predict the effect of design parameters on the
resulting drug release rate, to optimize the release kinetics,
to elucidate the underlying mass transport mechanisms, to
accurately predict the drug release profile and improve the
overall therapeutic efficacy and safety of these drugs.

The mathematical models with better goodness of fit
are Weibull, Gompertz, Hopfenberg, Peppas-Sahlin, Hix-
on-Crowell and Korsmeyer-Peppas and they characterize
the dissolution kinetic and help to better understand the
underlying drug release mechanisms. Also the amount of
drug release percent by each mechanism at each time can
be also calculated.

The drug release profiles from all formulations can be
best expressed by Weibull’s equation, as the plots showed
highest goodness of fit. This is an empiric model that can
describe the dissolution kinetic properties.

The results from the mathematical modeling indicate
that more than one type of release phenomena is involved.
Hopfenberg model indicates that erosion is one of the re-
lease mechanisms. Korsmeyer-Peppas model indicates that
there is combination of both diffusion and erosion con-
trolled rate release. Hixon-Crowell model includes disso-
lution as one of the release mechanisms. When the pro-
longed-release tablets come in contact with the dissolution
medium, they take up water and swell, forming a gel lay-
er around the matrix and simultaneously erosion occurs.
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Introduction

The nonsteroidal aromatase inhibitors are competi-
tive inhibitors that bind to the enzyme active site by co-
ordinating the iron atom present in the heme group of the
P450 protein. Exemestane is 6-methylenandrosta-1,4-di-
ene-3,17-dione a newer steroidal aromatase inhibitor. It is
an enzyme activated irreversible inhibitor of aromatase. It
is orally available and highly selective for aromatase. Its
structure reflects only minor structural modifications to the
natural substrate, androstenedione. Plasma estrogen levels
are reduced by 85% to 95% within 2 to 3 days, and ef-
fects last 4 to 5 days. Exemestane does not inhibit any of
the major cytochromes P450 and has essentially no interac-
tion with steroid receptors, with only a very weak affinity
for the AR. The 17-hydroxyexemestane reduction product,
however, has much higher affinity for the AR than the par-
ent (still several fold less than DHT, 0.28% for parent vs.
30% for metabolite). The clinical significance of the affini-
ty is likely minimal because of the low levels of the metab-
olite produced (Pagani et al., 2014).

Literature survey reports that Exemestane can be de-
termined by different analytical techniques such as HPTLC
(Mane et al., 2010), UV-spectrophotometry (Angala-
parameswari et al., 2012), GC-MS (de Albuquerque Cav-
alcanti et al., 2011), LC-MS (Allievi et al., 1995), HPLC
(Konda et al., 2011; Ksycinska et al., 2011) and UPLC
(Reddy et al., 2011) in pharmaceutical dosage forms. In
these described methods C18 (modified silica gel with a
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hydrocarbon chain of 18 carbon atoms) stationary phas-
es were used. In our work C12 stationary phase was used.
Using C12 stationary phase we have developed a method
for the quantification of exemestan and its impurities in the
tablets. The developed method was validated as per ICH
guidelines with respect to specificity, linearity, LOD, LOQ,
accuracy, precision and robustness.

Materials and methods

The experiments were performed on the chromato-
graphic system Agilent HP1200 with DAD detector. The
analytical columns used in this study were in examining of
chromatographic conditions were used: reference standards
exemestane, impurities B and C, the chromatographic col-
umn Synergi 4um MAX-RP 80A 150 x 4.60 mm (C12).
The optimum conditions for separation and determination
of exemestane and its impurities were achieved with the
mobile phase: water /acetonitrile in the ratio 50/50 (v/v), at
a flow rate of 1.2 mL / min and the column temperature was
maintained at 30 °C. Stocks of standard solutions were pre-
pared in the methanol and storage in the fridge. To evalu-
ate the linearity of the developed method, five solutions of
exemestan and its impurities were prepared in the concen-
tration range from the 50 pg/mL to 150 pg/mL, 0.49 pg/mL
to 49 pg/mL and 0.54 pg/mL to 54 pg/mL for exemestan,
imp. B and imp. C. The accuracy of the method was con-
firmed by preparing three series of solutions containing ap-
propriate placebo, exemestan and impurities in three levels:
low level 80%, medium level 100% and high level 120%.
To prove the precision of the method, three different solu-
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tions of exemestan and impurities were prepared. The val-
ues for LOD and LOQ were obtained by calculating the sig-
nal / noise ratio. Sample solution was prepared in the mo-
bile phase in the final concentration 75 pg/mL.

Results and discussion

The proposed method was validated as per ICH guide-
line. The system suitability was evaluated on the basis of res-
olution between exemestan and impurities (Rs >1.5). In the
specificity study chromatograms of placebo had shown no
peaks at the retention time of exemestan and impurities. The
precision of method was verified by repeatability and inter-
mediate precision at three concentrations levels (1-3 pg/mL
for impurities B and C, 80-120 pg/mL for exemestan). The
RSD (%) of results for exemestan and impurities were calcu-
lated (RSD for exemestan is 0.06% to 1.41%, for impurity B
0.41% to 1.41% and impurity C 0.56% to 1.52% RSD <2%).
The intermediate precision of the method was also evaluated
using different analyst and different instrument and perform-
ing the analysis on different days (RSD < 3% for both im-
purities and exemestan). The LOD and LOQ for impurities
were determined at a signal-to-noise ratio of 3:1 and 10:1,
respectively, by injecting a series of diluted solutions with
known concentrations (LOD is 0,049 pg/mL and LOQ 0,12
pg/mL for both impurities). The method was linear over the
range of concentrations: for impurities B 0.49 pg /ml to 4.90
pg /ml (r =0.999), impurity C of 0.54 pg /ml to 5.40 pg / ml
(r=10.999) and for exemestane 50.90 pug /mL to 152.70 pg /
mL (r =0.999) In the based on the obtained results, the iden-
tification and quantification of impurities in the investigated
exemestane tablets examined the impurities C is present in
quantities of less than 0.10%, while the amount of B <LOQ.
On the basis of validated methods to determine the content of
exemestane in the exemestane tablets of 95.68%.

Conclusion

It can be concluded that the defined RP-HPLC method
is rapid and efficient for purity testing of exemestane in the
raw material and pharmaceuticals dosage forms.
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Introduction

The rate and extent in which the amount of drug sub-
stance dissolves over a period of time is called dissolution.
Dissolution testing has emerged in the pharmaceutical field
as a very important tool to characterize drug product per-
formance. Dissolution test is required to study the drug re-
lease from the dosage form and its in vivo performance.
Dissolution test is used to assess the lot to lot quality of
drug product. Before selecting the proper dissolution me-
dium should be determined physical and chemical charac-
teristics of the active substance (Ph. Eur., 2015). Dissolu-
tion test procedures can be a challenging process, on mul-
tiple fronts. The aim of the study was to develop a dissolu-
tion test for the quality control for new generic immediate-
release drug product with one active substance. Sink con-
ditions, drug solubility in different dissolution media, dif-
ferent filter type, different volume of the dissolution medi-
um and different apparatus were tested.

Materials and methods

The dissolution procedure has several distinct compo-
nents. These components include a dissolution medium, an
apparatus, the study design (including acceptance criteria)
and the mode of assay. All of these components must be
properly chosen and developed to provide a method that
is reproducible for within laboratory day-to-day operation
and robust enough to enable transfer to another laboratory.

Selection of dissolution medium

When selecting the dissolution medium, physical and
chemical data for the drug substance and drug product
need to be considered, e.g. the solubility and solution state
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stability of the drug as a function of pH value. The solubil-
ity of the active substance is pH dependent and the increase
of pH would enhance its solubility and consequently the
dissolution rate, particularly at pH > pKa of the compound.

Sink conditions have been determined by in house
method. Generally, when developing dissolution method,
one of the goals is to obtain sink conditions. According to
the European Pharmacopoeia (Ph. Eur., 2015), “sink con-
ditions” normally occur in a volume of dissolution medium
that is at least 3 to 10 times the saturation volume, there-
fore sink conditions are maintained throughout the dura-
tion of the test film-coated tablets in the specified medium,
phosphate buffer at pH 7.2. The dissolution media temper-
ature is fixed i. e. 37.0 (£0.5) °C (Ph. Eur., 2015).

Media deaeration is usually required, and can be ac-
complished by heating the medium or (more commonly)
filtering the medium or placing it under vacuum for short
period of time. Bubbles can cause particles to cling to the
apparatus and vessel walls. On the other hand, bubbles on
the dosage units may increase buoyancy, leading to an in-
crease in the dissolution rate, or may decrease the avail-
able surface area, leading to a decrease in the dissolution
rate (USP, 2015).

Selection of dissolution apparatus/ agitation

The choice of apparatus is based on the dosage form
performance in the in vitro test system. For solid oral dos-
age forms, Apparatus 1 and Apparatus 2 are used most fre-
quently. For immediate-release and capsule (both soft gel
and hard gel) formulation , USP-I i.e. basket apparatus at
100 rpm or USP-II i.e. paddle apparatus at 50 or 75 rpm
are recommended. Coning in dosage form can be reduced
by increasing the paddle speed, thus reducing the artifact
and improving the data (USP, 2015).

Apparatus II (paddle) rotating at 75 rpm was selected
as most appropriate. Different paddle speeds (50 rpm and
75 rpm) and different Apparatus (Apparatus 1 and Appara-
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tus 2) were tested. On 50 rpm conning was noticed which
leads to incomplete release of active ingredient from tab-
lets and higher variability in dissolution rates.

Results and discussion

Dissolution is evaluated by measuring rate release pro-
file or the amount dissolved over time. For immediate-re-
lease dosage forms, dissolution time from 30 min to 60 min
is recommended (British Pharmaco