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NPEAITOBOP

0B0j 6poj Ha MakeoHCKM hapMaLeBTCKM OWUATEH e crieuujaneH
6poj Ha cnucanreTo nocseten Ha MeTtnoT KoHrpec Ha dhapMalmjaTa
Ha MakefoHUWja CO MeryHapOoaHO y4ecTBo.

Bo cnucaHmeto ce ondaTeHu ancTpaktite ko of HayuyHuot
onbop ce npudateHi 3a npeseHTalmja Ha KoHrpecor.

ANCTpaKT1Te Ce nedvaTeHn BO opurMHanHata hopMa Bo Koja ce
[0CTaBeHM 0] aBTOpKTE, 6e3 NeKTOPMPatbe M AOMONHUTENHO TEXHUYKO
0bnMKyBarbe UK NPeYyKyBarbe Na Nopaam Toa 0Boj 6POj TEXHUUKM rO
HeMa BOOOMYAEHMOT CTaHAapg Ha Make[oHCKMOT hapMaLleBTCKu
bunTeH.

ABTOpUTE Ce MOTNOMHO OArOBOPHM 33 COAPXMHUTE Ha HUBHUTE

coonuTteHuja.

==~ CONGRESS
o« MACEDONIA

WITH INTERNATIONAL PARTICIPATION

- PHARMACY

NS KOHIPEC
«OAPMALINJATA
« MAKEZIOHWIA

CO MEYHAPOLHO YYECTBO

PREFACE

The current issue of the Macedonian pharmaceutical bul-
letin is a special edition of the Fifth Congress of Pharmacy of
Macedonia with International Participation.

The following issue of Macedonian pharmaceutical bulletin
contains abstracts accepted by the Scientific Committee for
the presentation at the Congress.

Abstracts were printed in their original form as submitted
by the authors, without language corrections, technical editing
or retyping.

Therefore, the layout doesn't meet the generally agreed
upon standards required by the Journal.

Authors are fully responsible for the content of the submit-
ted articles.




DEAR HONORED GUESTS, INVITED
SPEAKERS, DELEGATES AND STUDENTS,

On behalf of the Scientific and Organizing Committee it is a pleasure to welcome you to
Ohrid for the 5th Congress of Pharmacy in Macedonia with International Participation. The
congress is organized as a joint activity of the Macedonian Pharmaceutical Association and
Faculty of Pharmacy - Skopje as a quadrennial event since 1995.

This year's conference promises to be our most exciting and rewarding one yet, since more
than 800 Pharmacist, among them scientists, educators, policy makers, professionals and the
student community will be presenting and discussing some of the major opportunities and
challenges affecting the pharmaceutical profession, today.

A great number of oral sessions and poster presentations will give both young and estab-
lished scientists the opportunity to present their work and share ideas with colleagues on dif-
ferent topics. The opening lecture and the interdisciplinary plenary lectures presented by
opinion leaders in particular fields are designed to create starting point for a fruitful congress
for researchers, pharmacists and other health professionals. The scientific sessions that follow
will start with opening lectures from a leading scientists in a particular field and will cover: I.
Pharmaceutical Analysis / Quality Assurance / Regulatory Affairs, Il. Pharmaceutical technology
and biopharmacy, lll. Pharmacoeconomy / Social Pharmacy, IV. Clinical biochemistry / Toxicol-
ogy / Food and nutrition, V. Medicinal aromatic plants, VI. Clinical pharmacy, VII. Pharmaceuti-
cal chemistry / Biomolecular sciences. New trends in academia and education will be discussed
during the half day Academic session. Two Workshops organized within the Congress, one on
modern analytical techniques and one that will promote Regional ISPOR Chapter Macedonia
will further enrich the activities planned for health professionals and scientists interested in
those fields. The student session has a goal to introduce our students and other students from
the region to experienced pharmaceutical and medical professionals, educators and scientists.

Best oral and poster presentations, selected by a Special Congress Award Committee will
be awarded with prizes donated by our general sponsor.

You are invited to submit extended papers for publishing in Macedonian Pharmaceutical
Bulletin immediately after the Congress.

We are especially grateful to the dedication of the entire faculty and all other colleagues
and collaborators and our sponsors that have accepted to be a part of the Congress activities
to ensure that this event is a success

We wish you a successful Congress in Ohrid!

Regards,
Chair of the Scientific Committee Chair of the Organizing Committee
Prof. Katerina Goracinova Prof. Suzana Trajkovic Jolev;
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NMOYUTYBAHU TOCTU, MOKAHETU
NMPERABAYM, AEJNIETATU U CTYLAEHTMU,

Bo mme Ha Hayunmot u OpraHusaupoHeH onoop 3a0BoACTBO e a Bu nocakam fobpenojae
80 Oxpua Ha 5-ToT KoHrpec Ha dhapMalLesTv Bo Make[oHMja Co MeryHapo/Ho yuecTso. KoHrpe-
COT e opraHusupaH of MakenorckoTo MapMatesTcko [pywTso U GapMaLeBTCK1OT takyTeT -
Ckonje, kako HaCTaH Koj Ce OPKYBa CEKOU YETUPM FOaMHU NoYHyBajKv of 1995 roauHa.

[porpamaTa Ha 0BOroaMHeWHWOT KOHrpec e oka3 3a MOCTOjaH1OT HanpeoK 1 MpoMoLuja
Ha 0BOj HacTaH. Noseke o 800 neneraty, Mery HUB U HayYHULM, NTPOMECOPH, EKCMEPTM 1 CTy-
[EHTH, Ke Mpe3eHTMPaaT M AUCKYTMPaaT 3a rMaBHUTE MOXHOCTM W NMPEeM3BMLM KOM ja 3aceraat
thapmaliesTcKkaTa npodecu;ja.

FoneMmnoT 6poj Ha opanHK 1 MocTep Npe3eHTaluy, Ke MM [afaT MOXKHOCT Kako Ha MnaauTe
TaKa W Ha MCKYCHWTE HayuHMUM [1a ja Npe3eHTVpaaT cBojaTa paboTa v MerycebHO @ pa3MeHaT
naen Ha pasnnyHu Temu. BoeaHOTO npenasame M MHTepeaUCUMNIMHAPHITE MeHapHU Npeaa-
Batba Mpe3eHTUPaHW Ofl eKCMepPTU BO COOMBETHNITE 06NacTH BETyBaaT MOYETOK Ha yCrelwHa pa-
60Ta Ha HayuHWoT fen on KoHrpecoT. HayyHuTe cekuum Kou cneaart, Ke 3anoyHaT co BOBEAHM
npenasatba of BPBHM HayuHuum Bo: 1. DapmaliesTcku aHanmsu/ Obesbeysatse Ha kBannTeT/ Pe-
rynatvea, 2. GapMalieBTCKa TexHonoruja 1 buobapmatmja, 3.0apmakoekomuja/Coumjanta dap-
Mauuja 4. KnuHuuka buoxemuja/Tokcukonormja/XpaHa 1 ucxpaHa 5. MeauumMHCKM apoMaTUyHm
pacTenuja 6. Knurnuka dapmatmja 7. DapmalieBTcka xemuja/broMonexkynapHm Hayku.

Bo TekoT Ha AkageMckaTa ceklmja, Ke Ce UCKyTMpaaT HOBUTE TPEH[I0BK BO HaykaTa u 0b-
pa3oBaHueTo. Bo pamkuTe Ha KoHrpecoT ke ce opraHu3npaat ase paboTunHuum. Mpsata Ke r
06paboTyBa COBPEMEHWTE aHANMMTMUKM TEXHUKM, @ BO BTOpaTa Ke Ce MPOMOBMPa PerMoHanHuoT
orpaHok Ha ISPOR, WTo aononHuTenHo ke rv 360rat akTUBHOCTUTE MNaHMpaHu 3a 30paBCTBe-
HWUTE PAabOTHUUM M HAYYHULUTE MHBONBUPAHM BO Tue obnacTu. CTyaAeHTCKaTa Cekumja 1Ma 3a Len
[a M1 NPOMOBMPA HaLMTE U CTYAEHTUTE Of PErMOHOT, BO NPOdeCHoHaNHUTe, akafeMcKuTe 1
HayuHWTE Kpyrosu.

Hajnobpute opanHu 1 nocTep npeseHTaumm, onbparu oa Komucujata 3a fofenysarbe Ha-
rpav 1 Npu3HaHuja, Ke OuaaT HarpafieHu off HalluTe reHepanHu CrIoH30pU.

Mo 3aBpluyBae Ha KoHrpecoT, ri nokaHysame aBTOpuTe Aa nofHecaT NpoluvpeHa Bep3uja
Ha ancTpakTuTe Bo hopMa Ha OpUrMHAHKM HayyHM TPYAoBK BO MakedoHCkMoT DapMaLeBTCKM
BunTeH.

OcobeHo cMe bnarogapHu Ha NocBeTeHoCTa Ha Konerute on MapMaliesTckuoT DakynTer -
Ckonje, cuTe 0CTaHaT COPAbOTHHMLM KaKo W Ha HalWTe CMOH30pK, Kou NpudaTuja Aa buaat aen
of akTMBHOCTUTe Ha KoHrpecor.

Bu nocakysame ycnewer Korrpec 8o Oxpua!

Co noyur,
[TpeTcenaTen [TpeTcenaten
Ha HayuHuot of160p Ha OpraHu3aloHeH o10pop
Ipoc. /I-p. Karepuna I'opauntoBa Ipog. /I-p. Cyzana TpajkoBuK JosieBC
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3AKITYYOK

OBOj ancTpakT ja onuiysa ynoTtpebata Ha aHanM3a Ha PU3MK Kako
arnaTka 3a ynpasyBarbe CO fieBMjalmmTe BO paMKMTe Ha DapMaLieBTCKOTO
npowussoacTso. OBoj MeTof ynoTpebyBa aujarpaM Ha Tek, CO Koj ce
0fpeflyBaaT 1 KnacuduumMpaaT AesujaLmmnTe Npexy HUBHOTO BAMjaHue
Ha KBaNWTETOT Ha MPOM3BOLOT, BP3 OCHOBA Ha feUHMLMITE COAPXKAHM
Bo ICH Q7A.

Co LienocHo BoBe/yBate Ha MHOPMaLMUTE 0OHOBEHM BO OCHOBHaTa
PU3MK aHanM3a 3a MpOLEeCcOT, MO3HaBaeTO Ha MPOLeCcOT MOoxe
nocTajaHo fla ce noaobpyBa BO OOHOC HA: KDUTHUUHM TOYKM:
npegedrH1pare Ha KOHTPOMHUTE MPaHNLM; KDUTMYHUTE CBOJCTBA 3a
KBanWTeT Ha  MPOM3BOAOT M Kako MCTWUTE COOMBECTBYBaaT Ha
NPOLUECHUTE MapaMeTpu, 1o4aToLy 3a KarnauymTeToT Ha MpoM3BOA0T;
eukacHocTa Ha Mepkute Bo cuctemot 3a KM/IIM. Osoj npucran
0BO3MOXYBA f1a Ce NMOCTanyBa eDeKTUBHO CO 1EBUjaLIMMTE, HAMAYBabE
Ha pecypcuTe NOTPebHM 33 eNUMMHPAbE Ha HEBAXKHWTE UHLIMAEHTU U
0BO3MOXYBa MPOAKTUBEH MPKCTaN 3a NOCTOjaHo NoAcbpyBatbe.

PE®EPEHLU

ICH Q9, ICH Q10, ICH Q7A
EC Directive 93/42/EEC of June 14,1993 and amended M5
21 CFR part 211 requirements regarding deviations and role of quality unit

EFFECTS OF FORMULATION VARIABLES ON
THE PARTICLE SIZE AND VIABILITY OF
L.CASEI - LOADED IN WHEY PROTEIN-CA-
ALGINATE MICROPARTICLES

Katarina Smilkovl, Tanja Petreska Ivanovska?2,
Lidija Petrusevska Tozi2, Anita Grozdanov3, Marija
Glavas Dodov2, Nikola Geskovski2, Rumenka
Petkovska?2, Kristina Mladenovska?2

IFaculty of Medical Sciences, Goce Delcev University, Stip,
R. Macedonia,

Faculty of Pharmacy, Ss. Cyril and Methodius University,
Skopje, R. Macedonia,

Faculty of Technology and Metallurgy

Ss. Cyril and Methodius University, Skopje, R. Macedonia

The health benefits of the probiotics are becoming more recognized
and utilized nowadays. Among lactic acid bacteria, Lactobacillus casei
has been found to colonize human GIT and exert many health benefits.
In general, probiotic cells are very susceptible to harsh conditions and
various approaches have been used to improve their viability and to
reduce cell damage and loss of viability during processing and storage
(1, 2). By adopting improved methods to enhance the survival and
stability of bacteria by means of biopolymeric structures, an increased
delivery of viable cells can be achieved (3, 4). Among the biopolymers
used as coating agents, alginate and whey proteins appear as potential
candidates since they are entirely biodegradable and used in many
types of food. (4) A new approach in combination of emulsion method
and subsequent coating was used in order to reduce cell damage
during processing and increase the final cell count. The aim of this
work was to evaluate the influence of the formulation variables of L.
caselloaded whey protein-Ca-alginate microparticles on the particle
size and the survival of the mentioned probiotic during the processing.
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MATERIALS AND METHODS

The probiotic culture, Lactobacillus casei 01, freeze-dried, was pur-
chased from Chr. Hansen, Denmark. As encapsulating agent, alginate-
LF 10/60 (Protanal, FMC Bio-polymers, UK) was used. For the emulsion
method of microencapsulation, olive oil (Sigma Aldrich, USA) con-
taining 0,2% Tween 80 (Merck, Germany) was used. The cross-linking
of the microparticles was performed by CaCl; solution. For additional
coating of the microparticles, native solution of commercially avail-
able 100% hydrolyzed whey protein isolate (Dymatize Nutrition, USA)
was used.

Emulsion technique was applied to aqueous dispersion of alginate and
L. casei (10ml) in olive oil (40ml) containing 0,2% Tween 80 to obtain
spherical particles, which were then cross-linked in CaCl; solution.
Microparticles were subsequently coated with hydrated native whey
protein for 1 h, isolated, washed and freeze-dried (-50°C, 0.07 mbar, 24
h, Freeze-Dryer, Labconco, USA).

After the preparation, Ca-alginate and whey protein-Ca-alginate
microparticles loaded with the probiotic were immediately measured
using a Mastersizer Hydro-2000S, Malvern Instruments Ltd., UK. The
survival of the microencapsulated L. caseiwas evaluated in two stages:
prior to- and after lyophilisation. The viability of the cells was assessed
in dispersion of beads in 0,05M PBS, pH 6,5 and the number of viable
cells was obtained using the plate-count method on MRS agar, after
serial dilutions in peptone water.

To deduce the influence of the formulation variables, polynomial
regression model at 2" level was used with the experimental matrix
of 11 batches. Concentration limits of three variables were alginate (1
and 4%w/W), whey protein (1 and 3%w/w) and CaCl, (1 and 5%w/w.
The cell load in the initial suspension was ca. 10-11 log1ocfu/g.

RESULTS AND DISCUSSION

The particle size obtained was in the range from 36.32-63.10 Bm for
the Ca-alginate microparticles (Fig. 1a), and 42.78-77.43 @m for the
whey protein-Ca-alginate microparticles (Fig. 1b). Overall effects of
the formulation variables pointed to the dominant influence of the
concentration of whey protein on the particle size followed by the con-
centration of alginate. Higher concentration of whey protein and al-
ginate in the coating medium resulted in increased particle size.
Insignificant influence of the concentration of CaCly was observed.
(Fig. 2)
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Fig.1: Particle size of L. caseiloaded microparticles: a) Ca-alginate,
b) whey protein-Ca-alginate microparticles

The survival rate of the probiotic in the whey protein-Ca-alginate
microparticles was between 9.30 and 10.78 log1cfu/g, which is in the
range from 90.34-99.58% in the particles prior to lyophilisation and
between 84.16-98.37% in the particles after lyophilisation (with re-
spect to the initial cell count).
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Fig.2: Effect of the experimental variables on microparticle size.
The data pointed to the dominant influence of the concentration of
alginate and CaCl on the viability prior to-, and this trend continues,
after lyophilisation. Significant negative effect of the alginate - whey
protein interactions on the viability after lyophilisation was observed
(Fig. 3), suggesting competition of the polymers and the probiotic for
the same bonding sites.

Fig.3: Effect of the experimental variables on the viability of L. casei
during processing.

Viability prior to lyophilisation Viability after lyophilisation

CONCLUSION

In conclusion, L. caseiloaded whey protein-Ca-alginate microparticles
were prepared with survival rate of the probiotic above the minimum
therapeutic dose of 10’-10°cfu/g per day and particle size distribution
suitable for the delivery of the probiotic to the lower intestine.

REFERENCES

1. Capela, P., Hay, TK.C., Shah, N. P. Effect of homogenization on bead size and
survival of encapsulated probiotic bacteria, Food Res. Int. 2007; 40: 1261-1269.
2.Mandal, S., Puniya, A. K., Singh, K.: Effect of alginate concentration on survival of
microencapsulated Lactobacillus casei NCDC-298, Int. Dairy J. 2006; 16: 1190-1195.
3. Krasaekoopt, W., Bhandari, B., Deeth, H.: Evaluation of encapsulation techniques
of ptobiotics for yoghurt, Int. Dairy J. 2003; 13: 3-13.

4. Gbassi, G. K., Vandamme, T., Ennahar, S., Marchioni, E.: Microencapsulation of
Lactobacillus plantarum spp in an alginate matrix coated with whey proteins, Int. J.
Food Microbiol 2009; 129: 103-105.

5. Kitabatake, N., Kinekawa, Y.1.,. Digestibility of bovine milk whey protein and B-
lactoglobulin in vitro and in vivo. J. Agric. Food Chem. 1998; 46 (12): 4917-4923.

MPOTEUH-CA-ANTUHATHU MUKPO-
YECTUYKU CO L. CASEI -E®DEKT HA
®OPMYNALUCKHUTE NPOMEH/IUBU BP3
BUTAIHOCTA U TONEMUHATA

Karapuna Cmunkos!, Tama [leTpecka VMBaHOBCKA?,
JInguja [letpymeBcka To3u?, AnuTa ['po3gaHoB?,
Mapwja I'naBam [lomos?, Hukona ['elkoBcKu?,
Pymenka [leTkoBcka?, Kpuctrna MiazieHoBCKa?

LDakynret 3a MeanumHCKu Hayku, YHnsepumater [oue [enyes, Ltur, P.
Makenonuja,

2(MapmavesTckm hakynter, Yamsepsuter Cs Kupun u Metoguj, Ckorje,
P. MakenoHuja,

JTexHonowko-meTanypiuku akynter, Yumsepsuter Cs. Kupun u
Metoawj, Ckonje, P. Makenoruja

Bo cBeToT, cé noseke ce npenosHaBaaT u kopucTaT edekTnTe Ha
npobuotnumTe Bp3 3apasjeto. Lactobacillus casei kononmsupa Bo [NT
Ha UOBEKOT MOK&XyBajkM MHOTY MOBOMHW edeKTH BP3 3/pasjeTo.
MeryToa, NpobK1oTULMTE Ce MHOTY YYBCTBUTENHM Ha EKCTPEMHM YCTIOBM
M MOCTOjaT PasNnMuHM MmpucTanu 3a noaobpyBake Ha HMBHaTa
BMTaNHOCT, 3@ HaMasyBatbe Ha KNeTouHuTe 3arybu 1 nsberrysare Ha
OLITETYBarba BO TEKOT Ha npepaboTkaTta 1 uyBareTo (1, 2). MpumeHaTa
Ha HOBM MeTOMM 3@ 3roNeMyBatbe Ha MPexmByBakeTo Ha bakTepunTe,
CO KOpuCTehe Ha buomnonrMepy, 0BO3MOXYBa CTabUIHOCT BO YCMOBY
Ha NpOM3BO/CTBO 1 MCMOpaKka Ha noronem 6poj BUTaNHW KneTku (3, 4).
On 6uononuMepute, anrMHATOT M CYPYTKMHMOT MPOTEMH Cce
NoTeHUMjanHW  KaHaM4aTM, nopagu buogerpagabunHocta
NPUMEHNMBOCTA BO PA3NIMUHM BUIOBM Ha NpexpaHbeHn npoussoau (4).
Bo 0BOj Tpyd, KOpPMCTEH e creuudmyeH MeToq 3a MoaroToBKa Ha
MUKPOYECTUYKM OfI aNr1HaT U CYPYTKUH NPOTenH co L. casei, co uen
3alTVTa U 3rofieMyBakbe Ha BUTAIHOCTa Ha NPOOKUOTUKOT BO YCIOBM Ha
NPOM3BO/CTBO Ha puHaNEH NPOBMOTCKM MPOM3BOL, YyBatbe U MPUMEHa.
BplueHa e eanyalmja Ha BAMjaHMETO Ha DOPMYNALIMCKUTE NPOMEHMBH
BP3 rofeMuHaTa Ha MUKPOUECTUYKUTE W BUTANHOCTa Ha MPOOUTUKOT.

MATEPUJAJIU U METOIU

KopucTeHa e nnocbunmsmpana kyntypa Lactobacillus casei 01, og Chr.
Hansen, [laHcka. Kako MHKancynmMpaukn Martepujanu, KOpUCTEH e
anrunat, alginate-LF 10/60 (Protanal, FMC Bio-polymers, UK). 3a
METOAOT Ha MMKDPOWHKACMyMpate CO eMyarMpake KOpMUCTeHO e
Mac/MHOBO Macno (Sigma Aldrich, USA) koe cogpxm 0.2% Tween 80
(Merck, Germany). BKpcTeHOTO NoBp3yBatbe Ha YECTUUKUTE € U3BPLIEHO
co pacteop of CaCly. [ononHutenHoto obnoxysare Ha
MMKPOYECTUUYKMTE @ CO HAaTMBEH PacTBOP Ha KOMEepLMjanHo [ocTaneH
100% xuaponusupaH 13onat of cypyTkuH npoterH (Dymatize Nutrition,
USA).

Co eMynrupatbe Ha BofieHa AMcnep3auja Ha anruHaT u L. casei (10ml) Bo
Mac/MHOBO Macno (40ml) co 0.2% Tween 80 gobuern ce cdepmunm
YECTMUKM, KOM NOTOa BKPCTEHO Ce BMpexyBaaT Bo pacTsop Ha CaCly.
YecTnykute [ONONHUTENHO ce 06N0XYyBaaT BO PAcTBOP Ha HATUBEH
CYPYTKMH MpOTeMH BO Tek Ha 1 u., ce ofBOjyBaaT, NpoMuBaaT W
nmocpunumsmpaar (-50°C, 0.07 mbar, 24 h, Freeze-Dryer, Labconco, USA).
BeqHalu nocne noarotoskata, Yectuukmte of Ca-anrvHat u CypyTKUH
npoteun-Ca-anruHat ce MepaTt co nomolu Ha Mastersizer Hydro-2000S,
Malvern Instruments Ltd., UK. [TpexwsyBarbeTo Ha L. caseiBo TekoT Ha
NPOU3BOACTBO € CefeHO Npef v Nocne nuodunm3aumja, BO AMcnepsmja
Ha kneTkute 8o 0.05M docdaten nydep (pH 6.5), nocne cepucku
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pa3pe/yBatba BO NMENTOHCKA BOAA M 3acafyBatbe Ha MRS arap.

3a oueHKa Ha BAMjaHWeTO Ha DOPMYNALMCKMUTE MPOMEHMBM BP3
0/IrOBOPMTE KOPMUCTEH € MONMHOMEH PErpecucku MOAEN Ha BTOPO HMBO,
CO ekcnepuMeHTanHa MaTpuua of 11 cepuu. KoHueHTpaumckuTe
orpaHuuyBatba ce: anruHat (1 1 4% m/m), cypytknH npotemt (1 1 3%
m/m) n CaCly (11 5% m/m). BpojoT Ha KneTku BO NoueTHaTa CycreH3uja
e o7 10-11 logyocfu/e.

PE3YNTATU U QUCKYCUIA

[oneMuHaTa Ha Ca-anrmHaTHUTE YecTUUKM ce AWM o 36.32 fo 63.10
um (Cr. 1a), a Ha cypyTKiH npoTenH-Ca-anrHaTHUTe YecTuukm o 42.78-
77.43 ym (Cn. 16). Ce 3abenexysa JOMUHAHTHO BNMjaHWE Ha KOHLEH-
TpaumjaTa Ha CYPYTKMHMOT NPOTEMH BP3 rONeMMHATa Ha YeCTUUKNTE,
CnefieHo off KoHLeHTpaLmjaTa Ha anrmHaTor. (Cn. 2)
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Cn. 1: TonemMmuna Ha MuKpouecTHuku co L. casei: a) Ca-anrunar; 6)
CYPYTKHH npoTeuH-Ca-anruHar

Moronema KOHLEHTPaLMja Ha anr1HaT U CypyTKMH NPOTEMH Pe3yNnTMpa
CO noroneMm YecTuKky. BanjaHneTo Ha KoHLeHTpaunjaTa Ha CaCly e
HEe3HAYMTENHO.

[MpexumByBakeTo Ha L. casei BO MUKpo-yecTudkuTe e nomery 9.30 u
10.78 logqpcfu/g, oarocko 90.34-99.58% npes nnocbunnsaumja u
nomery 84.16-98.37% nocne nmoduausaumja (B0 ogHOC Ha
MHWLMjanHMOT OPOj Ha KNeTky).

Cn. 2: Baujanue Ha hopMynaLyMcKuTe NPOMEHIMBYM Bp3 roneMUHaTa
Ha YecTHUKUTe

3abenexaHo e JOMMHAHTHO BNMjaHMe Ha KOHLeHTpaUMjaTa Ha anruHat
n CaCl) Bp3 suTanHocTa npes 1 nocne anocunmsauuja. Ce 3abenexysa
HeraTueH edpeKT Ha MHTepaKuUmjaTa CypyTKUH NPOTEUH-aNTUHAT BP3
BMTanHocTa nocne nuodmnuzaumja (Cn. 3), BepojaTHo nopaan
KOMMETUTMBHOCT Ha MONMMEPUTE 1 NPOOMUOTUKOT 33 WMCTM BP3UBHM
MecTa.
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Buraamoct npex anoduaazangja Buraamoct nocie mHodHIHIANHjA
Cn. 3: BaujaHue Ha hopMynaLucKuTe NPOMEHAMBY BP3 BUTANIHOCTA
Ha L. casei Bo TeKOT Ha npou3BOACTBO.

3AKNYYOK

[1OLrOTOBEHM Ce MUKPOYECTMUKM Off CYPYTKMH NpoTenH-Ca-anruHat co
L. casei, BO KoW BMTanHOCTa Ha NPOOMOTUKOT € Ha/j TepaneBTCKMOT
MuHuMym of 107-10%cfu/g, a ronemMuHaTa Ha YeCTHUUKMTE COOABETHA 3a
MCNOPaKa BO JOHUOT UHTECTUHYM.
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QUALIFICATION AND PROCESS VALIDA-
TION ON BLISTER PACKAGING LINE

Maja Stojevska, Biljana Pavicevic,
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Biljana Nanova, Milkica Gligorova

Alkaloid AD Skopje, Blvd. Aleksandar Makedonski 12, 1000 Skopje, Re-
public of Macedonia

INTRODUCTION

Qualification is the documented evidence that the equipment works
efficiently and generates the expected results.

Process validation is the documented eviden-ce that the process, op-
erated within establish-ed parameters, can perform effectively and re-
producibly and produces a product meeting its predetermined
specifications and quality attributes.

OBJECTIVES
Aim of this work is to qualify the equipment for blister packaging and
to perform a process validation on a blister packaging line.

DESCRIPTION

The packaging process on the blister line IMA C80/A81 with HAPA 729
and the packaging process consists of: adjustment of PVC and Alu
foil, filling the recipient with bulk product, Alu foil printing, nests
forming, fill-ing tablets into blisters, blister sealing, print-ing of batch
number and expiry date on the blisters, blisters perforating, blisters
cutting, leaflets folding, cardboxes opening, inserta-tion of proper
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