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INTRODUCTION

Sildenafil is oral drug used primarily to treat male sexual function
problems (impotence or erectile dysfunction) since becoming avail-
able in 1998. It is a potent and selective inhibitor of cGMP specific
phosphodiesterase type 5 (PDES) in the corpus cavernosum, where
PDES is responsible for degradation of cGMP. Sildenafil has a peri-
pheral site of action on erections. This substance has no direct re-
laxant effect on isolated human corpus cavernosum but potently
enhances the relaxant effect of NO on this tissue.

However, there is no analytical method for determination of this ac-
tive compound in pharmaceutical preparations in the current Euro-
pean and US Pharmacopoeia.

The aim of this study was to develop and validate HPLC method for sil-
denafil analysis in pharmaceutical dosage forms.

MATERIALS AND METHODS
HPLC analysis was performed using a Schimadzu LC-2010

chromatographic system (Schimadzu, Kyoto, Japan) consisting of a LC-
20AT Prominence liquid chromatograph pump with DGU-20A5
Prominence degasser, a SPD-M20A Prominence Diode Array Detector,
RF 10AXI fluorescence detector and a SIL-20 AC Prominence auto
sampler. Data analyses were done using Class VP 7.3 Software. The
elution was carried out on a column Hypersil BDS-C18 (125 x 4 mm
i.d., 5 mm), mobile phase consisted of phosphate buffer (20 mM, pH
2.8)-acetonitrile (71:29, V/V), flow rate 1.5 mL min, at controlled tem-
perature (25°C) and autosamler temperature at 4°C. Detection of silde-
nafil was carried out at 285 nm. Commercially available, film-coated
tablets, containing 50 mg sildenafil as sildenafil citrate, were used in
this study.

RESULTS AND DISCUSSION

The method was fully validated according to the ICH (International
Conference on Harmonization) guidelines by determination of linear-
ity, precision, accuracy, limit of detection and limit of quantification.
Linearity of the method was tested in the range of: 2 - 100 mg mL"
sildenafil (Fig. 1). Experimental data showed high level of linearity
which was proved with the value for the correlation coefficient (R? =
0.9994).

Limit of detection (LOD) and quantification (LOQ) of the method were
tested in the range of: 20 - 200 ng mL" sildenafil. The results were:
0.23 ng and 0.68 ng for LOD and LOQ, respectively (9.2 ng mL™ and
27.2 ng mL! for LOD and LOQ, respectively, obtained with 25 mL in-
jected).

Selectivity of the method was proved with the chromatographic peak
resolution obtained between sildenafil and tadalafil (Rs = 10, 5)

(Fig. 2) and the characteristic UV-spectrum.
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Fig. 1. A typical sildenafil calibration line, with regression line Abs =
27066 conc. + 14033, and R? = 0,9994
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Fig. 2: Typical chromatogram obtained from a mixed standard solu-
tion: sildenafil (1), tadanafil (2).
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Fig. 3: Typical chromatogram obtained from sildenafil in: standard
solution (1), test solution (2).
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Mean recovery for sildenafil was between 99,74% and 100,88% indi-
cating that the developed method was accurate for determination of
sildenafil in pharmaceutical formulation.

The proposed method was successfully applied for determination of
sildenafil in film-coated tablets, containing 50 mg sildenafil as silde-
nafil citrate (Fig. 3).

CONCLUSIONS

The results of the validation demonstrated that the proposed analyt-
ical procedure is accurate, precise and reproducible for sildenafil analy-
sis in pharmaceutical dosage forms. Furthermore, this procedure is
relatively inexpensive and simple and is particularly suitable for routine
analyses when tandem mass spectrometric detection is not available.
Additionally, it is important to mention that decreased consumption
of organic solvent considerably reduces the laboratory expenses.
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BAJIMAUPAH HPLC METO/ 3A
ONMPEAENTYBAIE HA CU/IAEHA®UI BO
AO3UPAHU ®APMALIEBTCKU ®OPMU

7K. TTormocka, M. [IunioBcka, K. Ctapkocka, 3.
Apcoa-CapadnHoBcKa

VIHCTUTYT 3a jaBHO 3apasje Ha Perybnmka Makenorumja, Cextop 3a
UCMNTYBarE U KOHTPOAA 1 Ha nekosu, 50 [lnsusuja bp. 6, 1000 Ckorije,
Penybnnka MakegoHuja

BOBE],

CunpeHadun e nek Koj ce KOPUCTM MPBEHCTBEHO 3a JeKyBare Ha
npobnemMm Co MMNOTEHLM]a MM ePeKTUHA AUCHYHKLMja, O MOMEHTOT
Kora CTaHyBa KoMepLmjanHo goctanen 8o 1998 roguHa. CungeHadomn
e NOTEHTEeH U CeNeKTMBEH UHXMOUTOP Ha eH3uMoT cCGMP-creumdmyHa
tocdogmectepasa ™n 5 (PDES) 8o corpus cavernosum kaae PDES
eH3MMOT € OAroBOpeH 3a AerpagauMja Ha cGMP. CungeHadmn
nocenysa nepudepen MexaHu3aM Ha fejctso. OBaa CyncTaHumja Hema
IMPEKTEH eheKT Ha ONyLWTakbe Ha COrpus Cavernosum, HO UMa CUeH
edekT Ha penakcalmja Ha NO Ha 0Baa TKMBO.

MeryToa, BO BaXXEYKOTO M3faHMe Ha eBponcKaTa M aMepukaHckaTa
thapMaKoneja He MocToM aHaNMUTUUKKM METO[ 3@ Ofpe/yBatbe Ha OBaa
aKTMBHa KOMMOHEHTa BO (DapMaLleBTCKMTE NpenapaTu.
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Llenta Ha oBa UCTpaxyBakbe belle aa ce pa3ssue u Banuavpa HPLC meT-
0f1 32 aHanM3a Ha cunaeHadun Bo hapMalLieBTCKM 103MpaHu DOpMK.

MATEPUJAJIU UMETOU

HPLC aHanmsata Oewe u3BefeHa Ha XPOMATOrpaddCkM CucTeM
Schimadzu LC-2010 (Schimadzu, Kyoto, Japan) coctasen og: 20AT
Prominence nymna, DGU-20A5 Prominence perasep, SPD-M20A
Prominence DAD getektop, RF 10AXI dhnyopecueHTeH getektop v SIL-
20 AC Prominence aBTocemnnep. AHann3aTta Ha NOAaTOLMTE Ce BPLIK
co Kopuctetbe Ha codteep Class VP 7.3. XpomaTorpacckata
cenapaumja beue n3seneHa Ha konoHa Hypersil BDS-C18 (125 x 4 mm
i.d., 5mm), co MobunHa hasa coctaseHa oa occhateH nychep (20 mM,
pH 2.8)-auetonutpun (71:29, V/V), co npotok og 1.5 mL min?, Ha
Temnepatypa of 25°C w TeMnepaTypa Ha aBTocemnnep op 4°C.
[etekumjaTa Ha cungeHacoun belle u3segeHa Bo 285 nm.

Bo oBa ncTpasyBarbe 6ea KOPMCTEHM KOMEPLIM]ANHO AOCTarHM, huIM-
obnoxenu Tabnetn, kou cogpxat 50 mg cungeHadmun Bo 0baMK Ha
cunaeHadua uMTpar.

PE3YNTATU U AUCKYCUIA

MeTopoT bellie KOMMNEeTHO BanuaMPaH BO COMNAcHOCT CO HAaCOKUTE Ha
ICH (MeryHapogHa KoHdepeHUMja 3a XapMOHM3aUMja), MpeKy
onpefenysarbe Ha NMHEAPHOCT, MPELUM3HOCT, TOUHOCT, JIUMUT Ha
AeTeKUMja 1 KBaHTUMKaLM]a.

JuHeapHoCTa Ha MeToaoT belle ncnuTtaHa Bo oncer oa; 2-100 mg mL-
! cunpeHacbun. (@urypa 1). EkcriepumenTanHm1Te NogaToLy Nokaxaa
BMCOKO HMBO Ha IMHEAPHOCT, WTO Ce MoTBP/YyBa W CO BPeAHOCTa Ha
koedmLMeHTOT Ha kopenaumja (R? = 0.9994).

JumutoT Ha geTekumja (LOD) m kBanTudmkaumja (LOQ) Ha MeTogoT bea
ncnutann 8o oncer og: 20 - 200 ng mL?! cunpeHacoun. [Jobuernte
BpeaHocTu ce: 0.23 ng 1 0.68 ng 3a LOD v LOQ, coopasetHo (9.2 ng mL-
1 27.2 ng mL1 33 LOD 1 LOQ, cooasetHo, A0OMEHN CO MHjeKTHPatbe
Ha 25 mL).

CenekT1BHOCTa Ha METOAOT belle NOTBPAEHa CO pe3onyuujaTa fobreHa
nomery nNWKOT Ha cungeHadmnn u NukoT Ha Taganadun (Rs = 10, 5)
(Ourypa 2) n kapakTepuctyHnoT UV-crekTtap.
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®ur. 1. Tunuyex baxkaapeH aujarpam 3a cunaeHadmn, co paBeHKa Ha
perpecwja Abs = 27066 conc. + 14033, n R? = 0,9994
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@ur. 2. TunmyeH xpoMaTtorpam AobueH oa MellaH CTaHJapaAeH PacTBop:
cunperadmn (1), Taganadomn (2).
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®ur. 3. Tunmye xpoMaTorpam gobuer o cunaeHadmn Bo: CTaHAapaeH
pacTsop (1), npoben pacTsop (2).

[MPOCEUHMOT aHANUTUYKKM NPUHOC 3a curgeHadun bewe og 99,74% no
100,88% wTO MOKaxyBa Aeka NPeANOXeHWOT MeTof € ToueH 3a
Onpe/eyBambe Ha cuaeHadum BO (hapMaLIeBTCKL NPEenapTu.
MpennoxeHnoT Metos bellie yCrelHo NpUMeHeT 3a onpeaenyBarbe Ha
cunaeHadmi Bo A03MpHU dhapmalieBTckm dopmu (Durypa 3).

3AKNyyouu

Pesyntatute of CTyaMjaTa 3a BanuMaaluMja NMokaxyBaaT AKa Npeaso-
YEHWUOT aHaNMUTUUKK METO/ € TOYEH, NpeLM3eH U penpoayLmbuneH 3a
aHanM3a Ha cungeHadun Bo dapMaleBTCku npenapatu. JononHu-
TeNHO, 0Baa aHaNUTMUKA NOCTankKa e PenaTMBHO eBTMHA M eJHOCTaBHa
1 e 0CoHBeHO MorofHa 3a PYTUHCKM aHanU3K Kora MaceHa CneKTpoMe-
Tpuja He e Ha pacrnonarake. MIcTo Taka, BaXHO e [1a ce CMoMHe [eKa
HaMasleHaTa MnoTPOLLYBAYKa Ha OPraHCKM PacTBOPYBAY 3HAUMTENHO T
HaMasyBa 1abopaTOPUCKITE TPOLLOLIM.
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EFFECT OF HYDRODYNAMICS ON THE DIS-
SOLUTION TEST OF BCS CLASS Il ACTIVE
COMPONENT FORMULATED AS SOLID
DOSAGE FORM WITH IMMEDIATE RELEASE
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Sejfulah, Sanja Simeonovska, Gjorgji Petrusevski,
Ema Kikovska-Stojanovska, Biljana Sapkareva,
Sonja Ugarkovic
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INTRODUCTION

The in vitrodissolution test in the last few decades of drug product de-
velopment has distinguished as important physicochemical tool for
evaluation of the pharmaceutical quality and bioavailability of the
product. Dissolution method development must be considered as a
continuing process that needs to adapt to changes as the product
changes. Specific drug substance information like: solubility, pKa, sta-
bility as a function of pH and BCS classification give directions to the
research team to develop product specific discriminatory dissolution
method. Different rotation speeds, different mediums and different
apparatus must be evaluated to define dissolution method that can
provide appropriate measure of product performance, but also have
sufficient discriminatory power to detect changes in the formulation.
Film-coated tablets with immediate release and incorporated BCS
Class Il active component [1](low solubility, high permeability), pKa -
4.5 were evaluated in this study. The active component has a pH de-
pendent solubility and increase of the pH would enhance its solubility
and consequently the dissolution rate, particularly at pH > pKa of the
compound. (Fig.1) Solubility of the active substance was determined
by shake-flask method in three different media. The results were
0.00385 mg/ml, 0.0113 mg/ml and 0.143 mg/ml for pH 2.2, pH 4.5 and
pH 6.8, respectively. The active component is completely ionized and
rapidly dissolved in the intestinal region with an average of pH-6.5. As
a result, phosphate buffer pH 6.8 [2] was chosen as physiologically rel-
evant and in accordance with the regulatory requirements.
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Figurel. Dissolution profiles at different pH media
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