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Creation of drugs for treating hypertension, namely the combined tablets based on antihypertensive
agents of different pharmacological groups, is very important for domestic pharmaceutical science
and practice. According to the results of the previous studies the composition and technology of the
combined tablets “Amlopamide” for treating hypertension have been developed. As active ingredients
these tablets contain amlodipine besylate, lisinopril dehydrate and indapamide. The excipients are
microcrystalline cellulose, lactose monohydrate, potato starch and calcium stearate. The aim of this
work was to study the physical and chemical, pharmaceutical and technological parameters, as well as
microbiological purity of the combined tablets during storage. The modern methods of testing are
used to determine stability of “Amlopamide” tablets obtained by direct compression in accordance
with the State Pharmacopoeia of Ukraine. To determine the shelf life of the combined antihypertensive
tablets “Amlopamide”, as well as to study their stability, different batches of the drug were kept in
different containers at a temperature of (20+5)°C. The control of the drug stability was performed
according to all parameters: appearance, the average tablet weight, disintegration time, dissolution,
uniformity of dosage units, identification, the assay content of active substances and microbiological
purity. The results of the experimental studies have shown that during storage for 27 months at a
temperature of (20+5)°C the samples of the combined tablets “Amlopamide” in all containers used by
all parameters meet the requirements of normative documents and State Pharmacopoeia of Ukraine
(SPhU). It has been determined that the shelf life of the tablets is 2 years while storing at room

temperature.

Despite the obvious progress in development of drug
therapy for treating hypertension this pathology is the
most common cardiovascular risk factor in developed
countries, including in Ukraine. One of the key links in
achieving the target level of blood pressure (BP) in pa-
tients with hypertension is creation of fixed drug com-
binations, which considerably facilitate the process of
achieving target BP, increase the activity of each drug
compared to monotherapy, reduce the probability of
side effects, increase compliance of patients to treat-
ment and simultaneously reduce the cost of it [6, 9, 10].
According to the results of the previous studies together
with employees of “CPP “Red Star” PJSC (Kharkov)
the composition and technology of the combined three-
component tablets under the conditional name “Amlo-
pamide” for treating hypertension have been developed.
As active ingredients these tablets contain amlodipine
besylate (calcium channel blocker), lisinopril dehydrate
(ACE inhibitor) and indapamide (thiazid-like diuretic).
The excipients are microcrystalline cellulose, lactose
monohydrate, potato starch and calcium stearate [4]. In
the abovementioned context, creation of domestic com-

bined drugs for treating hypertension is rather relevant
for domestic pharmaceutical science and practice.

The quality control carried out in the technologi-
cal processes of production of drugs guarantees the ef-
ficiency and safety of their use. At the present stage of
development of domestic pharmaceutical industry and
with introduction of the rules of good manufacturing
practice (GMP) in the pharmaceutical enterprises of
Ukraine the approaches to the quality control of drugs
change. Standardization of the medicines developed,
as well as determination of stability, conditions and the
shelf life are important stages of their introduction into
production [1, 5].

The aim of this work was to study the physical and
chemical, pharmaceutical and technological parameters,
as well as microbiological purity of the combined tab-
lets during storage.

Experimental Part

To determine the stability of “Amlopamide” tablets
obtained by direct compression the methods of physi-
cal and chemical (high performance liquid chromato-
graphy), pharmaceutical and technological, biological
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studies were used in accordance with the State Phar-
macopoeia of Ukraine (SPhU) by standard practice [1].
The quality control was performed according to the fol-
lowing parameters: appearance, identification, the aver-
age tablet weight, the loss on drying, friability, micro-
bial purity, etc.

For identification and quantitative determination of
active substances of the combined tablets “Amlopami-
de” the method of high performance liquid chromato-
graphy (HPLC) was used. This method allows deter-
mining compounds in very low concentrations. Deter-
mination of active ingredients — amlodipine besylate,
lisinopril dehydrate and indapamide in the composition
of drugs are mainly carried out by chromatographic
and spectrophotometric methods [7, 8]. The presence
of three active substances in the drug studied has de-
termined the need for development of identification
and quantitative determination methods, which allow
to identify all active ingredients in tablets. Chromato-
graphic analysis was performed on an Agilent 1100 lig-
uid chromatograph with an UV-detector. To determine
lisinopril in “Amlopamide” tablets the buffer solution
with pH 7.0: acetonitrile R — water of chromatographic
grade R (20:15:65) was used as a mobile phase; to de-
termine amlodipine and indapamide the buffer solution
with pH 7.0: acetonitrile R — water of chromatographic
grade R (20:28:52) was used [2].

To provide the uniformity of dosage units (UDU)
the content of active substances in a dosage unit in the
batch must be within the narrow limits of the label claim.
The UDU was studied by the method of direct deter-
mination according to the method of the SPhU for the
presence of the labeled amount of active substances in
the composition of the combined drugs [1]. Statistical
processing of the results obtained was performed ac-
cording to the SPhU (n = 5).

Results and Discussion

To determine the shelf life of the combined antihy-
pertensive tablets “Amlopamide”, as well as to study
their stability, different batches of the drug were kept
in different containers at room temperature (20+5)°C.
The following types of containers were used: polymer
jars for packaging of drugs with the first opening (TU U
00481318.001-98); blisters based on PVC film (GOST
25250-88) and printed lacquered aluminium foil (TU
48-21-270-88); amber glass jars of BDS-10-27.5-OC-1
type (TU 64-2-239-79) with stretched lids of type 1,2
(OST 64-2-87-81). The control of the drug stability was
performed according to all parameters: appearance, the
average tablet weight, disintegration time, dissolution,
uniformity of dosage units, identification, the assay con-
tent of active substances and microbiological purity.

By appearance “Amlopamide” tablets are round,
biconvex tablets of a white colour to white colour with
a yellow tint. The observations showed the absence of
such phenomena as stratification tablets, split edges,
change of the tablet surface in colour. Determination of
average tablet weight of the samples was conducted ac-
cording to the requirements of the SPhU (of 20 tablets.
Deviations in determining the average weight were not

more than +7.5%. It corresponds to the existing require-
ments.

The experimental results of studying the quality in-
dicators of “Amlopamide” tablets developed are given
in Table.

The results given in Table have shown that the com-
bined tablets “Amlopamide” developed during storage
at the temperature of (20£5)°C studied in all containers
give positive results by all parameters. It should be not-
ed that at room temperature the tablets tend to increase
in disintegration time. It is related to the fact that in the
course of time the frame of the coat is thickened, and
the penetration time of water through the capillaries of
the micropores of the porous body increases, but during
storage for 2 years and 3 months this parameter corre-
sponds to the requirements of the SPhU.

Identification of active substances of the tablets was
carried out using HPLC. The studies conducted have
shown that on the chromatogram peaks and the reten-
tion times of the test solution were the same as peaks
and retention times of standard solutions. While study-
ing the quantitative content of the active substances of
the combined tablets “Amlopamide”, namely lisinopril
dehydrate (calculated with reference to lisinopril), am-
lodipine besylate (calculated with reference to amlodi-
pine) and indapamide (calculated with reference to 100%
substance), varies within the permissible limits (+10%)
during the whole period of storage [2].

The “Dissolution test” is the most important para-
meter in the study of kinetics of the active substances
release from tablets. To study the release of active sub-
stances from “Amlopamide” tablets dissolution test for
solid dosage forms was applied using a device with the
blade [1]. Quantitative determination of active ingredients
every 10 min for 60 min was performed using HPLC,
water R was used as the dissolution medium. The studies
have shown that release of lisinopril dehydrate (calcu-
lated with reference to lisinopril), amlodipine besylate
(calculated with reference to amlodipine) and indapamide
(calculated with reference to 100% substance) regard-
less of the shelf-life occurs within 80-95% for 45 min,
and it meets the requirements of the SPhU [1].

The experimental data obtained on studying UDU
of “Amlopamide” tablets indicate that by the quantita-
tive content of active substances this dosage form stand
the test for “Uniformity of dosage units” in accordance
with the SPhU.

The microbiological purity test has shown that there
are no bacteria of Enterobacteriaceae, Staphylococcus
aureus, Pseudomonas aeruginosa families in the tab-
lets. The viable aerobic microbial count of bacteria and
fungi complies with the requirements of the SPhU for
drugs for internal use [1, 3].

The results of the experimental studies have shown
that during storage for 27 months at a temperature of
(20+5)°C the samples of the combined tablets “Amlo-
pamide” in all containers used by organoleptic, phar-
maceutical and technological parameters, as well as
microbiological purity meet the requirements of norma-
tive documents and SPhU.
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CONCLUSIONS

The influence of storage conditions and types of con-
tainers on the quality of the combined antihypertensive
tablets “Amlopamide” has been studied. The stability of
organoleptic, pharmaceutical and technological, as well

as microbiological parameters of tablets during storage
for 27 months in amber glass jars, polymer jars and blisters
at room temperature (20+£5)°C has been experimentally
proven. It has been determined that the shelf life of the
tablets is 2 years while storing at room temperature.
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BUBYEHHA CTABINIbHOCTI KOMBIHOBAHUX AHTUTINEPTEH3UBHUX TABJNIETOK

Y NPOLIECI 3BEPIFAHHA

O.M1.Cmpineub

Knroyoei cnoea: kombiHogaHi mabnemku,; amnoouriH; iHoanamiod,; ni3uHonpus; mepmiH
npudam+Hocmi; cmabinbHicmb

CmeopeHHs nikapcbKux 3acobig 0151 iKkyesaHHSs apmepianbHOI 2inepmeH3sii, a came KoMbiHO8aHUX
mabriemok, Ha OCHO8I aHMu2inepmMeH3U8HUX PEYOBUH PI3HUX hapMaKooaiuHUX 2pyrn € 8e/IbMU akK-
myarnbHUM 07151 8iMYU3HSIHOI thapmauesmuyHoOl HayKu | npakmuku. 3a pesynbmamamu rnonepeoHix
docnidxeHb 6yro po3pobrieHo ckrnad i mexHonoezito KoMbiHo8aHUX aHmueainepmeH3usHUX mabremok
«Ammonamiox. Y sskocmi Oito4ux pedosuH mabnemku mMarome amnoounidy 6e3unam, nisuHonpusny
Oueidpam ma iHOanamid. Y cknadi AOrnoMiXKHUX PEYOBUH — MIKpOKpUCMariiyHa yesnrno3a, 1akmoau
MOHO2IOpam, Kpoxmarb KapmorisHul i kanbyiro cmeapam. Mema pobomu — 8u84eHHS (hi3UKO-Xi-
MiYHUX, ¢hapMaKko-mexHOI02i9HUX MOKa3HUKI8 ma MikpobionoziyHoi yucmomu KombiHogaHux mabiie-
mok 8 npoueci 3bepieaHHs. [nsa susHa4yeHHs1 cmabinbHocmi mabrnemok «Amonamio», ompumMmaHux
MemoOOM rpsMO20 rpecysaHHs, byrnu sukopucmadi cy4acHi memoou 0ocridxeHb y 8idrnogidHocmi
0o sumoe A® YkpaiHu. [Jns ecmaHoeneHHs: mepmMiHy npudamHocmi mabriemok ma 8ug4eHHs cma-
binbHocmi cepii npenapamy 6ynu 3aknadeHi Ha 36epieaHHs 8 PiI3HUX yrakKosKkax rnpu memrepamypi
(20+£5)°C. KoHmposb cmabinsHocmi npenapamy rnpoeoousiu 3a HacmyrnHUMU XapakmepucmuKkamu:
308HIWHIl 8uansd, cepedHss Maca mabnemok, Yac posnadaHHs, PO34YUHEHHS, 0OHOPIOHICMb 030-
8aHUX 00UHUUb, iBeHmudbikauiss ma KinbKicHUl emicm Giro4UX PeYO8UH, MiKpobiosioaiyHa Yyucmoma.
Pesynbmamu docnidxeHb nokasarnu, Wo 8 rpoueci 3bepicaHHs npomsicom 27 micsyie npu memnepa-
mypi (20+5)°C 3pasku kombiHosaHux mabnemok «Amnonamio» 8 ycix sukopucmaHux yrnakoekax 3a
8cima rnokasHukamu gidrnoegidarome euMo2amM HopMamueHoi dokymeHmauii ma [J®Y. BcmaHoerneHo
mepmiH npudamHocmi mabrnemok — 2 poku npu 36epizaHHi Npu KiMHamHit memrepamypi.

U3YYEHUE CTABUIIbHOCTU KOMBUHUPOBAHHbIX AHTUTMNEPTEH3UBHbIX TABJIETOK
B MPOLIEECCE XPAHEHUA

O.l1.Cmpuney

Knroyeenie cnoga: koMbuHUpo8aHHbIe mabriemku; amnodurnuH; uHdanamuod; IU3UHOMNPUII; CPOK
XpaHeHUsl; cmabuibHOCMb

CosdaHue nekapcmeeHHbIx cpedcme 01151 IedeHUs1 apmepuarnbHOU 2unepmeH3uu, a UMeHHO KoMbu-
HUpOBaHHbIX Mabriemok, Ha 0CHOBe aHMU2UNepMeH3UBHbIX 8ELECME Pa3HbIX (hapMaKoIo2u4YecKux
epynn sen1semcsi O4eHb akmyarsbHbIM O omedYecmeeHHoU thapmauesmuyeckol HayKu U npakmu-
Ku. 3a pesynbmamamu npedbidywux uccrnedogaHul bbinu paspabomaHbl cocmag U mexHonoaus
KOMOUHUpPOBaHHbIX aHmMuaunepmeH3usHbix mabrnemok «Amnonamud». B kasecmee delicmsyroujux
sewiecme mabnemku codepxxam amnoounuHa besunam, nusuHornpuna dueudpam u uHdanamuo.
B cocmase scriomoeameribHbIX 8eWecms — MUKPOKpUCMaiudeckasi Uessosa, J1akmosbl MOHO-
a2udpam, Kpaxmars kapmogesbHbIU U Kanbyus cmeapam. Lienb pabomel — usy4deHue ¢husuko-xumuye-
CKUX, QhapMaKO-mexHOI02U4HeCKUX rnokasamernel U MUKpobuoio2u4ecKol YUuCmomsl KOMOUHUPOBaHHbIX
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mabrnemok 8 rpouyecce xpaHeHus. [ns onpedeneHus cmabunbHocmu mabnemok « AMionamuody,
rony4YeHHbIX MemodoM MPSMOZ0 rpeccosaHus, ObIIu UCMOIb308aHbl COBPEMEHHbIE MemMOoOdbI UcCIie-
dosaHull 8 coomeemcmeuu ¢ mpebosaHusimu '@ YkpauHbl. [Jns ycmaHO8eHUs1 cpoka XpaHeHusi
mabnemok u usy4yeHuss cmabunbHOCMu cepuu rpenapama Obifiu 3a50XeHbl Ha XpaHeHue 8 pas-
HbIX yriakoskax rpu memnepamype (20+5)°C. KoHmponbs cmabunsHocmu ripenapama rnposoousnu
o crnedyruwum xapakmepucmukam: eHelWHUU 8ud, cpedHsIs Macca mabriemok, epeMsi pacradeHus,
pacmeopeHusi, 00HOPOOHOCMb 003UPOBaHHbLIX eOUHUL, UdeHmuUKayus U Koru4ecmeeHHOe Co-
OdepxaHue delicmasyoujux sewecms, Mukpobuosnoauyeckas Hucmoma. Pe3ynbmamsi uccriedogaHull
riokasarsu, 4mo 8 rpouecce XpaHeHuUs1 Ha MPomMsixeHUU 27 mecsues npu memnepamype (20+5)°C 06-
pasubl KOMOUHUpPOBaHHbIX Mabremok «Ammnonamud» 80 8CeX UCMOMb3yeMbiX yrakoskax o ecem ro-
Kaszamesiam coomeemcmayrom mpebogaHusiM HopMmamueHol GoKyMmeHmauuu u @Y. YemaHoeneH
CPOK xpaHeHusi mabnemok — 2 2o0a rnpu xpaHeHuu rnpu KOMHamHouU memnepamype.



