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Prostatic hyperplasia is one of the most common diseases among elderly men. An integral condition
for appearance and development of benign prostatic hyperplasia is the poor state of androgen pro-
duction in men. An urgent task for the contemporary pharmaceutical science is to create new effective
medicines. The prominent place in the treatment of prostate diseases is occupied by alpha-adreno-
blockers, which are drugs of the first-line treatment, such as Tamsulosin hydrochloride being a selec-
tive and competitive blocker of postsynaptic a,,-adrenergic receptors. Selectivity of Tamsulosin to
a,,-adrenergic receptors located in the bladder is several times greater than its ability to interact with
a,g-adrenoceptors that are located in the vascular smooth muscles. Therefore, the use of Tamsulosin
in the treatment of prostate diseases does not affect the patients blood pressure. The aim of the work
was to develop the method for quantitative determination of the active substance Tamsulosin hydro-
chloride in “Tamsuloprost” suppositories for the treatment of prostatic hyperplasia. Development of
the assay method was performed on a Specord 200 spectrophotometer (Analytik Jena, Germany)
and a ProStar analytical chromatograph (Varian, USA). The authors have suggested the method for
quantitative determination of the active substance Tamsulosin hydrochloride in “Tamsuloprost” sup-
positories for the treatment of prostatic hyperplasia. During the experiment it has been proven that
it is unreasonable to use the method of spectrophotometry in the UV-region to control the content
of Tamsulosin in suppositories because of the overlap of two analytical wavelengths of Tamsulosin
by the maxima of placebo components. The possibility of using a more specific method — high per-
formance liquid chromatography (HPLC) has been proven and the conditions under which there is
a complete separation of placebo components and the active substance within the time taken have
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been proposed.

Benign prostatic hyperplasia (BPH) is one of the most
common urological diseases among men, which leads
to a sharp deterioration in the quality of life, urinary
disorders, renal dysfunction, erectile dysfunction. The
prevalence of this disease increases with age. Thus, the
first clinical manifestations of BPH are present in 25%
of men at the age of 40 [9].

The task of the prostatic hyperplasia pharmacothe-
rapy is to reduce the severity of symptoms, to lower the
risk of acute urinary retention, and therefore, to reduce
the need to perform surgery and improve the overall
quality of life of patients [3, 4].

At present the main therapeutic method for patients
with clinical manifestations of BPH is the use of a,-ad-
renoblockers. Administration of a,-blockers reduces pa-
thological symptoms and improves the urinary flow rate
due to relaxation of smooth muscles of the prostate and the
bladder neck. Tamsulosin hydrochloride is a selective and
competitive blocker of postsynaptic a, ,-adrenergic recep-
tors located in the smooth muscles of the prostate, the
bladder neck and the prostatic part of the urethra. Due
to the high selectivity to a,,-adrenergic receptors Tam-
sulosin has no effect on blood pressure of patients [1, 2].

Today, the most appropriate dosage form for the treat-
ment of prostate hyperplasia is a suppository. At the phar-

maceutical market there are no medicines with a-blockers
in the form of suppositories, so their development and
research is an important and promising direction for the
modern pharmaceutical science.

For the further drug quality assurance it is necessary
to develop analytical approaches that will ensure com-
prehensive monitoring for compliance with the existing
requirements. Development of the method for the quan-
titative determination of active pharmaceutical ingredi-
ents (API) in a drug is an important and necessary step
when preparing the Quality Control Methods project.
For the Tamsulosin assay different authors proposed
spectrophotometric [8, 10] and chromatographic [5, 6,
7] methods. Considering the complex matrix of the me-
dicine it was necessary to identify and work out the most
appropriate method to use.

The aim of the work was to develop the method for
quantitative determination of the active substance Tam-
sulosin hydrochloride in “Tamsuloprost” suppositories
for the treatment of prostatic hyperplasia.

Materials and Methods

The objects of the study were samples of supposito-
ries with the active substance Tamsulosin hydrochlori-
de with the weight of 1.6 g made of a solid fat by mould-
ing. In order to optimize the composition of suppositories
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a Lanette SX emulsifier in the amount of 5% was intro-
duced into the base.

Development of the assay method was performed
on a Specord 200 spectrophotometer (Analytik Jena,
Germany) and a ProStar analytical chromatograph (Va-
rian, USA) using Waters XTerra™ MS C8 columns with
50 mm in length, the diameter of 4.6 mm and the particle
size of 2.5 microns with a precolumn.

In the work the following samples of the components
of placebo and substances were used: Tamsulosin hy-
drochloride (Ra Chem Pharma Ltd, s. TAM/021/11/10);
Lanette SX emulsifier (Cognis, Germany), solid fat (“Sa-
sol”, Germany).

Results and Discussion

To determine the possibility of using the spectro-
photometric method in the UV-region compared to the
standard solution or by the absorption specific indicator
to monitor the content of Tamsulosin hydrochloride in
the medicine, the molecular absorption spectra of solu-
tions of Tamsulosin, the suppository base, placebo and
the emulsifier were obtained.

As it can be seen from the spectrum (Fig. 1) for
Tamsulosin hydrochloride, the analytical wavelength of
either 225 nm or 280 nm can be used. However, both
analytical wavelengths are covered by peaks of the placebo
component, namely of the emulsifier Lanette-SX, proven
during the sample preparation, i.e. it is extracted together
with Tamsulosin.

Fig. 2a shows the spectra of Tamsulosin hydrochloride
and the emulsifier in concentrations of about 0.015 mg/ml
and 2.8 mg/ml, respectively (the ratio is 1:186, in the
medicine it is 1:200). Thus, at the wavelength of 225 nm
the emulsifier will almost twice overstate the results of
the quantitative determination of Tamsulosin. Fig. 2b
shows the spectra of Tamsulosin Hydrochloride and the
emulsifier in concentrations of about 0.015 mg/ml and
0.28 mg/ml, respectively (the ratio is 1:18). So, at the
wavelength of 280 nm the emulsifier will overstate the
results of the quantitative determination of Tamsulosin
by about 20%.

Fig. 1. The absorption spectrum of Tamsulosin (= 0.006 mg/ml).

Thus, the use of the spectrophotometric method in
the UV-region to determine Tamsulosin hydrochloride
in suppositories is difficult due to the significant optical
absorption of placebo components. Therefore, to solve
this problem a more specific method has been used, na-
mely high performance liquid chromatography (HPLC),
and the conditions under which there is a complete se-
paration of the placebo components and active ingredi-
ent within the particular time have been proposed. Since
the placebo components and Tamsulosin have signifi-
cant differences in the chemical structure, a different
chromatographic behaviour is expected. Taking this into
account even a short chromatographic column sharing
ability would be enough for an acceptable separation.
The use of a short chromatographic column, in its turn,
allows to reduce the analysis time and the solvent con-
sumption for chromatography.

Determination was performed on a Waters XTerra™
MS C8 column, 2.5 microns, 4.6x50 mm. When deve-
loping the method the various combinations of the mo-
bile phase composition and pH medium were tested. Fi-
nally, the method using phosphoric acid — acetonitrile —
water in the ratio of 2:32:68 as a mobile phase was cho-
sen; it was also used as a solvent for extraction of Tam-
sulosin from the dosage form. Under these conditions
there was separation of the placebo components and
Tamsulosin, the last was eluted with the retention time
of about 1.5 min (RF was about 2.0). The analysis time
did not exceed 5 minutes. The chromatogram of the test
solution is shown in Fig. 3.

On the basis of the research conducted the assay me-
thod for Tamsulosin hydrochloride suppositories “Tam-
suloprost” was developed.

The tests were performed by the method of liquid
chromatography according to the requirements of the
SPhU (2.2.29). The solutions were used freshly prepa-
red and protected from light.

Test solution. Place aproximately 3.2 g of the ho-
mogenized suppository mass in a 100 ml separation fun-
nel, dissolve it in 50 ml of hexane, then add 7.5 ml of the
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Fig. 2b. Absorption spectra of the emulsifier and Tamsulosin.
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mobile phase. Shake the emulsion intensely for 5 mi-
nutes and leave for 20 minutes for complete separation
of the layers. Collect the bottom layer carefully in a 25 ml
volumetric flask avoiding contact with the top layer in
the flask. Repeat the extraction twice more using 7.5 ml
of the mobile phase. Dilute the flask content to the vo-
lume with the solvent for tests and mix.

Blank solution. Place aproximately 0.080 g (accurate
weight) of Tamsulosin hydrochloride in a 100 ml volu-
metric flask, then add 50 ml of methanol, dissolve, di-
lute to the volume with the same solvent and mix. Place
2 ml of the solution was obtained in a 50 ml volumetric
flask, dilute to the volume with the mobile phase and mix.

Before chromatography the solution was filtered through
a nylon membrane filter with a pore size not more than
0.45 microns.

Chromatographic conditions were:

— a stainless steel column of 50 mmx4.6 mm filled
with octylsilyl silica gel for chromatography, with a
particle size of 2.5 microns with a precolumn of 20 mm x
4.6 mm, for example, Waters XTerra™ MS C8 2.5 um
4.6 x 50 mm, or a similar one, for which the requirements
of the system suitability test were met;

— the mobile phase rate — 1.0 ml/min;

— detection: spectrophotometry at the wavelength
of 280 nm;

— the column temperature — 30°C;

— the sample volume: 20 mcl;

— the mobile phase: a mixture of phosphoric acid —
acetonitrile for chromatography — water for chromato-
graphy in the ratio of 2:32:68 degassed by any conve-
nient method.

The blank solution was chromatographed for several
times. The chromatographic system is considered to be
applicable if in the comparison solution chromatogram:

— the efficiency of the chromatographic system cal-
culated by the Tamsulosin peak is not less than 1000
theoretical plates;

— the peak symmetry of Tamsulosin is not more
than 2.0;

— the relative standard deviation (RSD) of the Tam-
sulosin peak area for five chromatograms does not exceed
1.0%.

The test solution was chromatographed at least 3
times.

The content of Tamsulosin hydrochloride (X) in 1
suppository, mg, was calculated using the formula:

I S -my-2-25-P-a-1000
S, - m, - 100 - 50 - 100
S my- P-a
S, m, - 10
where: S, — is the average value of Tamsulosin peak

areas calculated from the test solution chromatograms;
S, — is the average value of Tamsulosin peak areas cal-
culated from the sum blank solution; m, — is the stan-
dard sample weight of Tamsulosin hydrochloride used
to prepare the sum blank solution, g; m, — is the sample
weight of the medicine, g; a — is the average weight of
a suppository, g; P — is the Tamsulosin hydrochloride
content in the standard sample of Tamsulosin hydro-
chloride, %.

The content of C,;H,;N,0,S-HCI (Tamsulosin hy-
drochloride) in 1 suppository should be from 0.36 mg
to 0.44 mg.

Notes: Preparation of the mobile phase. Mix 320 ml
of acetonitrile for chromatography and 680 ml of water
for chromatography, add 2 ml of phosphoric acid. Mix
thoroughly and filter through a nylon membrane filter
with a pore size not more than 0.45 microns.

CONCLUSIONS

1. The quantitative determination of the active sub-
stance Tamsulosin hydrochloride in “Tamsuloprost” sup-
positories for the treatment of prostatic hyperplasia has
been suggested.

2. It has been proven that it is unreasonable to use
the method of spectrophotometry in the UV-region to
control the content of Tamsulosin in suppositories because
of the overlap of two analytical wavelengths of Tamsu-
losin by the maxima of placebo components.

3. The possibility to use the HPLC method for assay
of Tamsulosin hydrochloride in “Tamsuloprost” suppo-
sitories has been substantiated.
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PO3POBKA METOOAUKU KINIbKICHOIO BU3HAYEHHSA AI0YOI PEYOBUHU

B CYNMO3UTOPIAX «TAMCYIOIMPOCT»

B.I.I'puuyerko, O.A.Py6aH, C.M.Iy6apb, B.l.'ycapoe

Knrovoei ciioea: cyrno3umopii; KifbKicHe 8U3Ha4eHHsI; 8UCOKOeghekmugHa piouHHa
xpomamoepaahiss (BEPX); mamcyno3uHy 2i0poxsiopud

linepnnasis nepedmixypoeoi 3a5103u € 0OHUM 3 Halbinbw MOWUPEHUX 3aX80PHO8aHb y YOIIO08IKI8 noxXu-
11020 8iKy. HeOOMIHHOK YyMOBOH BUHUKHEHHSI | p038UMKy O0b6POSIKICHOI 2ineprnasii € He3adoe.inbHUU
cmaH rnpolyKUii aHOpoz2eHi8 y 4omnosikie. AkmyarnbHUM 3a80aHHSIM Cy4YacHOI hapmauesmuyHOI HayKu
€ CMBOPEHHS HOBUX eghekmugHUX ripernapamis. YuHHe micue 8 mepariii 3axgoprosaHb riepedmixypo-
80i 3a5103u rocidarome a-adpeHobriokamopu — rpenapamu rnepwoi fiHii NiKyeaHHs, mamcyno3uHy
eidpoxnopud — subipkosuli i KOHKypeHmHul 6510Kamop NMocCmMcuHanmMuYHUX a,,-adpeHopeyenmopis.
CenekmusHicmb mamcynosuHy 00 a,,-adpeHopeuernmopie, po3mauwogaHux y ce4Ho80My Mixypi, y Oe-
KirlbKka pasie repesuwyye (io2o 30amHicme 83aemModismu 3 a,g-adpeHopeuernmopamu, siKi 3Haxo0sImbcs
y enadkux m’a3ax cyOuH. ToMy 3acmocysaHHs maMcyno3uHy 8 mepariii nepedmixyposoi 3ano3u He
erniueae Ha apmepianbHuUl muck nauieHmis. Memoto pobomu cmarna po3pobka mMemoOUKU KirbKic-
HO20 8U3Ha4YeHHS Oilo40i peyo8UHU MaMcCyrno3uHy 2idpoxnopudy y cynosumopisx « Tamcyrnonpocmy
0ns nikyeaHHs1 2inepnnasii nepedmixyposoi 3ano3u. Po3pobky MemoduKu 8U3HaYEHHS rMpo8oousiu
Ha cnekmpoghomomempi Specord 200 (Analytik Jena, Hime4yuHa) ma aHanimuyHOMy xpomamozpa-
¢i ProStar (Varian, CLLUA). Aemopamu cmammi 3arporoHo8aHO MemodUKY KiflbKICHO20 8U3Ha4YeHHS
Qito4ol peqo8UHU mamMcyno3uHy 2idpoxopudy y cyrno3umopisx « Tamcynonpocm» Ois JiKy8aHHS 2i-
nepnnasii nepedmixypoeoi 3ano3u. B xodi ekcriepumeHmy obepyHmosaHO HedouirnbHICMb 8UKOPUC-
maHHs1 Memody criekmpoghomomempii 8 YD-obnacmi 0511 KOHMPOII0 8Micmy mamcyrio3uHy 8 Cyrno-
3umopisix 8Haci0OK nepekpusaHHs 080X aHamimu4YHUX O08XKUH X8Uslb MaMCyr103UHy Makcumymamu
KomroHeHmig rinayebo. [JosedeHa Moxugicmb sUkopucmaHHs 6inibw creyugidyHo2o0 Mmemoody — 8u-
cokoeghekmueHoI piOuHHOI xpomamozpadii (BEPX) i 3anporoHosaHi ymosu, 3a skux 8i0bysaembcsi
rnogHe po30ineHHs1 KomroHeHmie nnayebo ma Gio4oi pevoB8uUHU 3a NMPUUHAMHUL 4Yac.

PA3PABOTKA METOOUKW KONMMYECTBEHHOIO ONPEAENEHUA OEUCTBYIOLWENO
BELLECTBA B CYMNMMO3UTOPUAX « TAMCYINOIMPOCT»

B.A.MNpuueHko, E.A.Py6aH, C.H.ly6apsb, B.U.'ycapoe

Knroyesnble csioea: cynno3umopuu,; KonudecmeeHHoe ornpedesieHue; 8bICOKOIhghekmugHasi
)XuOKocmHasi xpomamozpacghus (BAXKX); mamcyrnosuHa audpoxiopud

lunepnna3susi npedcmameribHOU Xene3bl s8rsemcsi 00HUM U3 Hauboree pacripocmpaHeHHbIx 3abo-
niesaHull y My>4UH rOXus1020 eo3pacma. HeombemiemMbiM yCri08UeM 803HUKHOBEHUS U pa3gumusi
dobpokadecmeeHHOU aunepria3uu cHumaemscsi Heyd0o8remeopumesibHoe CoCmosiHue npodyKyuu
aHOPO2EHO8 Y MyXKYUH. AKmyaribHbIM 3a0aHueM cospeMeHHOU hapmauyesmuyeckol HayKu siersiemcsi
co30aHue HosbIX achghekmusHbIx npernapamos. Bedyuiee mecmo 8 mepanuu 3abonesaHull rnpeo-
cmameribHOU XXerne3bl 3aHUMarom a-adpeHobiokamopb! — fpernapamai Mepe8o2o psida JieveHuUs, mam-
cyrio3uHa eudpoxnopud — usbupameribHbil U KOHKYPEeHMHbIU 6:10Kkamop MOCmCcuHanmu4YecKux a, -
adpeHopeuenmopos. CernekmusHoOCMb mamMcy103uHa K a,,-a0peHopeyernmopam, PacrionoXeHHbIM
8 MOYe80M r1y3bipe, 8 HECKOMbKO pa3 rpeeablluaem e2o crnocobHocmpe 83aumodelicmeosamsb C A, g-
adpeHopeuenmopamu, Komopble Haxo0simcs 8 enadkux Mbluiyax cocydos. Mosmomy npumeHeHue
mamcyno3uHa 8 mepanuu rpedcmamesibHOU Xernesbl He eiusiem Ha apmepuarsbHoe dasrieHue nayu-
eHmos. Llenbio pabombi cmara pa3pabomka MemoduKuU Koslu4ecmeeHHO020 orpedenieHusi delicmey-
rouwezo sewecmea mamcyrio3uHa audpoxsopuda 8 cynno3umopusix « Tamcynonpocmy» Ons fede-
Hus eunepnna3uu npedcmameribHoU xernesbl. Paspabomky memoduku onpedeneHus rnpoeoousiu Ha
criekmpogpomomempe Specord 200 (Analytik Jena, epmaHusi) u aHanumu4eckom xpomMamozpaghe
ProStar (Varian, CLLUA). Aemopamu cmambu npedrioxeHa Memoouka Koslu4ecmeeHHo20 onpedersie-
Hus Jelicmsytowe20 sewecmea mamcyrio3uHa audpoxiopuda 8 Cynno3umopusix « Tamcynonpocms»
0n1s1 neqeHus auneprnasuu npedcmameribHoU xernesbl. B xode skcriepumeHma obocHogaHa Heue-
Js1lecoobpasHocmb UCMonb308aHUsi Memoda criekmpogomomempuu 8 Y®-obracmu 05151 KOHMPOIIs
codepaHUsi maMcyio3uHa 8 Cyrnrno3umopusix 8 pesyrbmame rnepeKkpbigaHusi 08yxX aHaIUMuU4YeCcKux
OnuH 80JIH MamMcyno3uHa MakcuMymamu KomrnoHeHmos rnayebo. lpusedeHa 803MOXHOCMb UC-
nonb3o8aHusi 6ornee creyuguyecko2o Memoda — 8bICOKO3(hHEeKMUBHOU XUOKOCMHOU XpoMamo-
epacpuu (BOXKX) u npednoxeHsbl ycriogus, npu KOMOpPbIX Mpoucxooum rosiHoe pa3oesnieHue KOMIIo-
HeHmoe nnayebo u delicmayrowieao sewecmasa 3a rnpPUeMIeMoe 8PeMS.



