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B. B. Knum, H. O. 3apiBHa
TEPHOIMI/IbCbKUV HALIOHA/TbHUA MEANYHWUA YHIBEPCUTET IMEHI 1. 1. TOPBAYEBCBHKOIO
MO3 YKPAIHU

IHIABIP OIITUMAJIBHUX YMOB ITPOBOIIIATI'OTOBKMU ITPU PO3POBIII
CIIEKTPO®OTOMETPUUYHOI METO/IUKI OJTHOUYACHOI'O BUSHAYEHHA
INEPUHAOITIPTY APTTHIHY TA BICOIIPOJIO/NTY ®YMAPATY B TABJ/IETKAX

Bcmyn. ApmepiasibHa 2inepmeHsisi — 00He 3 HalMoWUPEHIWUX 3axB0poBaHb Cepyeso-CyOUHHOI cucmemu.
32i0H0 3 iCHyrOHUMU pekoMeHOauisiMu, 07151 Ii 7iKyBaHHS BUKOPUCMOBYOMb rpenapamu, Wo 0ilomb Ha PeHiH-aHaio-
meH3uHoBsy cucmemy, 6710kamopu [3-a0peHopeyenmopis, aHmaz2oHicmu Kasbyito, 0iypemuku ma nepuchepuyHi
Baszoou/siamamopu, siki BIOPI3HAIOMBCS MK COOOK0 HE Jlulie akmusHUMU hapMayesmudyHUMU iHepedieHmamu,
003yBaHHSIM, & MaKoX | MexaHi3MoM Oii. Y Mpomokosax /likysaHHs UYb020 3axXB0POBaHHS Jlikapi siodaroms rnepesa-
2y npernapamam i3 2pynu iH2ibimopis aH2iomeH3UHNepPemBsopProBasibHO20 eH3UMY. Takox dy) e 4acmo y BIONoBIOHI
CcxXeMu JliKyBaHHSI apmepiasibHOI 2inepmeHsii BKk/r4Yarome /ikapcbkuli 3acié “Mpecmunon” Servier Industries Ltd
(Ireland) — cpikcosaHy kombiHayir0 nepuHAonpusy apaiHiHy ma 6icornposiosy hymapamy. ICHyro4i aHasimuyHi me-
MOOUKU BU3Ha4Y€HHS1 0aHOI KOMBGIHaUT ifo4uUX PeyoBUH y /liKapCbKOMY 3ac06i € mpydoMICMKUMU, HECE/IEKMUBHUMU,
a makox suMazaroms BUKOPUCMaHHS1 00p02020 06/1a0HaHHs1, BIONMOBIOHUX peakmusis mowjo. [pobonid2zomoska —
dyxxe sak/susuli eman y chapmayesmuyHoOMy aHa/lisi, aoke BOHa He0bXiOHa 0718 MOKPAWEHHS Memposio2iuHUX
Xapakmepucmuk aHasiisy, nioBUWEHHS] MOYHOCMI, NPasu/IbHOCMI, PO3WUPEHHS diarna3oHy 00C/1iOXYBaHUX 3Ha4YEHb
KOHUeHmpauyil | 3MeHWeHHS MOXUBKU pe3y/ibmamis eKcriepumMeHmy.

Mema 0oc1idxeHHs1 — ridibpamu onmumasibHi yMoB8U Mpo6oriid2omosKU rpu po3pobyi crekmpogomomem-
PUYHOI MEMOOUKU OOHOYAaCHO20 BU3HAYEHHST MepUHAO0NpUsTy apaiHiHy ma 6icornposiony hymMmapamy 8 mabsiemkax.

Memoou docnidxeHHs. [1/15 NposBedeHHsT eKcriepuMeHmis BUKOpUCMOBYBa/IU: criekmpoghomomemp Shimadzu
UV1800 (5inoHisi) 3 npogpamHum nakemom Software UV-Probe 2.62, ksapyosi krosemu (1 cm), mabiemku “Tpecmusion”
5 me/10 me, thapmakoneliHi cmaHOapmHi 3pasku nepuHOonpuUsIy apeiHiHy ma biconposony chymapamy (“SigmaAldrich”,
>98 %, BucokoeghekmusHa piduHHa xpomamoepacpisi), memarosn P (“Honeywell Riedelde Haen™", 99,9 %).

Pe3ysnibmamu Ui 062080peHHS. bepyyu 00 yBaau po34UHHICMb O0CIOXYBaHUX aKmMUBHUX ¢hapMayesmuyHUX
iH2pedieHmiB, BpaxosyrHU O0CMYMHICMb i HEMOKCUYHICMb PO3YUHHUKIB, MU MpoaHaslizysasiu Pi3Hi PO3HUHHUKU,
ceped Hux 6ys10 0bpaHo MemaHosI, siKUll PosIB/ISE BIOMIHHI B/IaCMUBOCMI W00 Mo2/TUHaHHS MEPUHOOMNPUITY apeai-
HiHy ma 6iconposiosny chymapamy i € albmepHamusHuUM ma 6e3nedyHum peazeHmom. [lic/isi Ybo20 ompumMysasu
MemaHOosIbHI BUJTyHEHHST 3 thapMakoneliHux cmaHo0apmHux 3paskis ma 00C/1ioXyBaHUX mabsiemok i criekmpogho-
momempysasiu ix. O0epxxaHi CrieKmpu rnokalasau iIHmeHCUBHO BUPE&XEHI CMyaU ro2/iuHaHHs 8 YD-0iisHyi criekmpa
pu 00BXUHax X8usi 224 i 272 HM, Wo 0a/10 HaM MOX/1UBICMb PO30i/IUMU KOMIOHEHMU (hikcoBaHOT KoMbiHayil ma
obpamu Ix onmumasibHUMU. Takox nidbupasiu KOHYeHmpauy,io npu2omos/ieHuUX PO34UHIB ma sus4asiu ix cmabisib-
HicCmb yrnpooosX NesHo20 NPOMIKKY Yacy. SIKujo ocmarHi 6ydyms Hecmabi/ibHUMU, mo rnoda/iblua po3pobka me-
MOOUKU Ki/IbKICHO20 BU3HAYEHHST HEe MOX/1uBa abo MOx/iusa iuwie 3a ymMosu 000asaHHs1 NesHUxX cmabisnizamopis,
moMy muM caMuM YCK/IaOHIOEMbCS | caM NpPoyec rnpo6borio20mosKu.

BucHoBKuU. Y pe3y/ibmami NpoBeO0eHUX eKCIepUMEHMIB NidibpaHo onmuMasibHi yMOBU fpPo60oriid20moBKuU 07151
PO3POOKU KOPEKMHOI MEMOOUKU 0OOHOYaCHO20 BU3HAYEHHSI MEPUHOOMNPU/TY apaiHiHy ma 6iconposiosny gymapamy
8 mabsiemkax (PO3HUHHUK — MemaHo/1 P, KoHyeHmpayisi po3quHis — 1,00x10° M, dosxuHU x8usi — 224 | 272 HM),
BCMaHoB/1IeHO cmMabi/ibHICMb PO3YUHIB yrPooosX 45 x8, wo siornosioae sumozam JdY.

KNHOYOBI C/TOBA: nepuHgonpuny apriHii; 6iconponony cymapar; TabneTku; npoooniarotoBka; cnek-
TpodhoTOMETpIS.

BCTYI. Ha cborofHi rinepTeH3isi € ogHieo 3
HalibiNbLL BaXKNNBMX INO6a/IbHUX MPO6G/IEM Y rauty-
3i OXOPOHM 300POB’A. HesBaxarum Ha HasBHICTb
GaraTbox ehekTUBHMX NiKapCbKMX Npenaparis Ans
NiKyBaHHSA apTepiasibHOI rinepTeH3ii, A5 4OCArHeH-
Hs1 TepaneBTUYHKX LifIeil YacTo NOTPIOGHO NpU3Ha-
yaTtn KOM6iIHOBaHI Nikapcbki 3acobun. KombiHoBaHa
Tepanisi Ma€e psg, nepesar NopiBHSAHO 3 MOHOTEpa-
© B. B. Knum, H. O. 3apisHa, 2024.

ni€to, OCKi/TbKM A03BO/ISIE BUKOPNCTOBYBATN MEHLLIE
[03yBaHHSA KOXHOro npenapary gasi 4OCSArHEeHHS
HeoOXiAHOro TepaneBTUYHOrO ehekTy i MoXnBe
3MEHLUEHHSA BUHUKHEHHS NOBIYHUX peakuiid, Lo
cnpuATMMe GinbLLUIN BiANOBIAANBHOCTI NaLjeHTa 3a
CBOE iKyBaHHs [1, 2]. Ha cborogHi AOCUTb YacTo y
BIAMOBIAHI CXeMW fliKyBaHHS apTepianbHOI rinep-
TEeH3iT BK/oUaroTh flikapCcbkuii 3acio “Mpectunon”
Servier Industries Ltd (Ireland) — chikcoBaHy KOMGI-
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Hauilo nepuHAoNpuy apridivy Ta 6iconponony
thymapary. Came Le NOoeAHaHHS akTUBHUX hap-
MaLEeBTUYHUX iHrpeaieHTiB (API) pekomeHayoTb AN
NiKyBaHHS apTepiasibHOI rinepTeH3ii Ta/abo cTabisb-
HOI iLLeMiyHOT XBOPOGU cepus, Ta/abo CTabifibHOI
XPOHIYHOI cepLeBOl HEAOCTATHOCTI 3i 3HMKEHOHD
CUCTO/IYHOIO (PYHKLIIEIO MIBOrO LLTyHOUKA B I0POC-
nnx nauieHTis [3, 4]. JocnigpkeHHa npenapartis
rpynu ATX C0O9B X02 € Bkpail BaX/IMBUM He fnLLe
ONna 3a6e3neyeHHs BiANOBIAHOIO PIBHSA NiKyBaHHSA
eceHLiasIbHOI rinepTeHsii Ta 3anobiraHHA il ycknaa-
HeHHAM (IHdapKT, IHCY/LT, CTEHOKapaia, Habpsak
MO3Ky), a i A1s hapMaleBTUYHOIO aHauTi3y LLoAO
PO3PO6KU METOAMK X KiNIbKICHOTO BU3HAYEHHSA [2, 5].

MeTa gocnimpkeHHs — nigiopatv onTUMasibHi
YMOBU Npo60omniAroToBKY Npu po3pobLi crekTpodo-
TOMETPUYHOT METOAMKN OAHOYACHOTO BU3HAYEHHS
nepuHaonNpuay apriHiHy Ta 6iconponony pymapary
B TabneTkax.

METOAW AOCNIAXEHHA. Nig yac gochi-
[>KEeHb BMKOPWCTAHO Takmil METOA, sIK CNeKTpodio-
TOMETPIA B YP-AiN1AHLi cnekTpa, nporpamMHe 3abes-
neyeHHs Software UV-Probe 2.62, chbapmakoneliHi
CcTaHAapTHi 3pasku (PC3) nepuHOONPUIY apriHiHy
Ta 6iconponony cymapary (“Sigma-Aldrich”,
=98 %, BUCOKOeeKTMBHA pifMHHa XpomMaTorpa-
i), Tabnetkn “Ipectunon” 5 mr/10 mr, Servier
Industries Ltd (Ireland).

PE3Y/IbTATU 1 OBFOBOPEHHSA. [insa Bu-
KOHaHHS eKCnepuUMEHTIB BUKOPUCTAHO [BOMNpoMe-
HeBWii CkaHyBas1bHW cnekTpodpoToMeTp Shimadzu
UV-1800 (AnoHist) 3 nporpamHumM naketom Software
UV-Probe 2.62, kBapuosi kioBetu (1 cm), Baru
nabopaTtopHi enekTpoHHi RAD wAG AS 200/C,
ynbTpasBykoBy 6aHi0 Sonorex Digitec DT100H,
MipHUIA nocyg knacy A.

[na po3pobkn HOBOT METOAMKM KiSbKICHOTO
BU3HAUYEHHS AocnimkyBaHux A®| nepLuoyeproso
HeoO6XiAHO nigibpaTtn onTMMasibHi yMOBUM Npobonis-
rOTOBKW, L0 CTOCYHTbCH MPUrOTYBaHHA BUNPOOO-
BYBaHOr0, KOMMEHCALIIHOTrO PO34UHIB, iX KOHLEHT-
pauii i cTabifIbHOCTI B Yaci, ONTUMa/IbHOTO PO34UNH-
HVKa, JOBXMHN XBUi TOLLO, afpKe npoboniarotoBka

€ HaBaXX/IMBMM eTanoM y NpoBeAeHHi hapmaLies-
TUYHOrO aHaUTi3y. 3a paxyHoK npasusibHOro nigbo-
py ONTUMasibHUX YMOB MPO6ONiArOTOBKU MU He
e nigBuLLIMMO TOYHICTb Ta NPaBusbHICTb METO-
OVIKW, pO3LLIMPUMO Ajana3oH OOC/iLKYyBaHUX 3Ha-
YeHb, a iA, TUM camMmM, 3MEHLLMMO NOXNOKY pe3ysib-
TarTiB EKCNEPUMEHTY.

Kepytounchb iHgpopmauieo npo éyposy AdI
(puc. 1, 2), ix i3nKO-XiMiYHi BTACTUBOCTI, MOXHa
ronepesHbLO CNPOrHO3yBaT! MOX/INBICTb BUKOPUC-
TaHHA Y®P-cnekTpodhoTOMETpIi 415 aHanisy fochi-
IKyBaHux A®| Ta rotoBuUX JlikapCbkmx 3aco6iB Ha
X OCHOBI.

Y XiMiYHOMY BiHOLLIEHHI NEPUHAONPU € 2-Me-
TUNMNponaH-2-amiH (2S,3aS,7aS)-1-[(2S)-2-[[(1S)-
(eTokcukap6oHiN)byTUAlaMiHO]NponaHoin|okTaria-
po-1H-iHA0/-2-KapboKeunaToMm, XiMivyHy hopmyy
SIKOro HaBefeHo Hk4e (amB. puc. 1) [6].

Y XiMiYHOMY BigHoLLeHHi 6iconponon € (RS)-1-
[4-[[2-(1- MeTuneTokcm)eTokeulmeTun]dpeHokeu]-3-
[(2-meTuneTnn)amiHolnponaH-2-on hymaparom,
CTPYKTYPHY hopmMysy IKOro HaBef,eHO HMKYe (AVB.
puc. 2) [7].

MepLioyeproBo Ans AOCNILHKEHHS ONTUMaSIb-
HUX YMOB NpPo6OMiAroToBKN BUBYA/IN MOBELIHKY
Tabnetok “rpectnnon” y pisHUX opraHivyHux pos-
YMHHUKKax (puc. 3).

H3C
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NH

)

H4C
3yo

N o)
(I

Puc. 1. XimiuHa cTpyKTypa nepuHaonpuy.

HOOH
O N YCHQ, HO,C
CH .
CH, > 4
O COzH
~ N 0 CHs )

and enantiomer

Puc. 2. XimiyHa cTpyKTypa 6iconponony.
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Puc. 3. 3HayeHHs1 nornmHaHHa Tabnetok “MpecTtunon”
Y Pi3HWUX PO3YNHHUKAX.

OpepxaHi pesynbraTu, HaBefeHi Ha PUCYHKY 3,
cBigyaTb Npo Te, WO ONTUMa/IbHUM PO3YNUHHUKOM
BUSIBMBCS METAHO/1, IKUIA NPOSIBASIE BiAMIHHI BNac-
TUBOCTI LLOAO MOM/IMHAHHS NEPUHAOMNPUIY apriHiHy
i 6iconponony dymaparty Ta € anibTepHaTUBHUM
peareHToM. Micns uboro oTpUMyBasii METaHOSbHI
BUAyYeHHs1 3 ®C3 Ta gocnigpkyBaHUX TabneTok i
cnekTpodpoToMeTpyBasn iX. BignosigHi cnekTpu
nornnHaHHa ®C3 Ta gocnigxyBaHux TabneTok
HaBe[eHOo Ha pucyHKax 4—6.

FAK BUN/IMBAE 3 OfEPXKAHNX CNEKTPIB NOrNMHAH-
HS (auB. puc. 4—6), oTpuMaHi Y®-cnekTpu MeTa-
HOJTbHOIO BUTyYEHHS 3 OCAIAKYBaHNX TaONETOK |
®C3 nepuHgonpuay apriHiHy Ta 6iconposony
doymapaty MarTb IHTEHCUBHO BUPaXKEHI CMYIU
NOIMNHAHHSA MPU ONTUMA/IbHUX AOBXMHAX XBUNi

0,958 T T T

0,500 -

Abs.

0,000

-0,287 l 1 1 1
200,00 220,00 240,00 263,10

Puc. 4. ENeKTPOHHI CNEKTPU NOIIMHAHHSA: YepBoHUiA (1) —
®C3 nepuHAONpUAY apriHiHy B MeTaHosi; CuHiii (2) — Bunpo-
60BYBaHWIi PO34NH TabNeToK “MpecTnion” y MeTaHosi.

2241272, WO Aano MOXIUBICTb PO3AIINTY KOMMO-
HeHTU hikcoBaHOI KOMOBIHALLT.

HacTynHyuM eTanom ekcrniepumeHTy 6ynu nigoip
ONTUMaNbHOT KOHLUEHTpaLil BUNpoboByBaHNX
PO34MHIB Ta AOCNIMKEHHS TX CTabiNIbHOCTI B Yaci.
KoHueHTpauito nigévpanu, BUXOAAUN 3 MOJIEKY-
NApHOT Macu gocnimpkyBaHux A®l ta cepefHbol
mMacu Tabnetok “lMpectunon” y aosi 5 mr/10 mr. Y
pesynsrarti NpoBeAeHNX Po3paxyHKiB ONTUMa/IbHOK
KOHUEHTpaL€ po34nHiB BusiBunacb 1,00x10° M,
SAKy Oy[ie BUKOPUCTaHO B NoAasbLLIOMY A1 3aCTO-
CyBaHHs po3p006/1eHOl MeTOANKN. 3rigHO 3 BUMOra-
Mun JdY [8], cTabiNbHICTb PO3UYNHIB 4OCIAKYBa/N
LUSISIXOM BUMIipHOBaHHS abcopoLii BNPoaoBX 45 XB.

0,566 T T T T T

0,400 - 7

0,200

Abs.

0,000 - 7

-0,200~ 7

0,232 1 1 1 1 1
252,29 260,00 270,00 280,00 290,00 300,32
nm

Puc. 5. ENeKTPOHHI CMEKTPU NOrNMHAHHA: YepBoHuiA (1) —
®C3 6iconponony dymapary B MeTaHo/i; 3e/1eHuii (2) — Bu-
npo6oByBaHWii po34nH TabneTok “rpecTnnon”y MeTaHoni.

0,769 T T T T

0,600

0,400

Abs.

0,200

0,000

0,102 1 I I I
204,14 220,00 240,00 260,00 280,00 294,83
m

Puc. 6. ENeKTPOHHWIA cnekTp NorfiMHaHHs TabneTok “INpec-
TMnon” y metaHoni.
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Ha pucyHkax 7, 8 nokasaHo 3a/1eXHiCTb Morn-
HaHHA NepuHOONPUNY apridiHy Ta 6iconposnony
hbymaparty B TabsieTkax BilHOCHO yacy.
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Puc. 7. Mpadik 3a/1eXHOCTi NOr/IMHAHHA nepuHaonpuny
apriHiHy B TabneTkax BifHOCHO yacy.
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Puc. 8. pachik 3anexHocTi nornvHaHHA Giconponony
dymaparty B TabneTkax BigHOCHO vacy.
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Y pesynbrarti NpoBefeHOro ekcnepumeHTy nig-
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SELECTION OF OPTIMAL CONDITIONS OF SAMPLE PREPARATION

IN THE DEVELOPMENT OF A SPECTROPHOTOMETRIC TECHNIQUE

FOR THE SIMULTANEOUS DETERMINATION OF PERINDOPRIL ARGININE
AND BISOPROLOL FUMARATE IN TABLETS

Summary

Introduction. Arterial hypertension (AH) is one of the most common diseases of the cardiovascular system.
According to existing recommendations, drugs that act on the renin-angiotensin system, (3-adrenergic receptor
blockers, calcium antagonists, diuretics and peripheral vasodilators are used for its treatment, which differ not only
in active pharmaceutical ingredients (APIs), dosage, but also in the mechanism of action. In the treatment protocols
for this disease, doctors prefer drugs from the group of angiotensin-converting enzyme (ACE) inhibitors. Also, very
often, the appropriate regimens for the treatment of hypertension include the drug (drug) "Prestylol" Servier Indus-
tries Ltd (Ireland) — this is a fixed combination of perindopril arginine and bisoprolol fumarate. The existing analytical
methods for determining this combination of active substances in drugs are labor-intensive, not selective, and also
require the use of expensive equipment and appropriate reagents, etc. Sample preparation is a very important stage
in pharmaceutical analysis, because it is necessary to improve the metrological characteristics of the analysis, to
increase the accuracy, correctness, expand the range of studied concentration values and reduce the error of the
experimental results.

The aim of the study — to select the optimal conditions of sample preparation in the development of
a spectrophotometric technique for the simultaneous determination of perindopril arginine and bisoprolol fumarate
in tablets.

Research Methods. For the experiment we used: spectrophotometer Shimadzu UV1800 (Japan) with the use
of the software package UV-Probe 2.62, quartz cuvettes (1 cm), tablets “Prestylol” 5 mg/10 mg, pharmacopoeial
reference samples (PhRS): perindopril arginine, bisoprolol fumarate (“SigmaAldrich”, 298 %, high-performance
liquid chromatography), methanol P (“Honeywell Riedelde Haen™", 99.9 %)).

Results and Discussion. Taking into account the solubility of the studied APIs, the availability and non-toxicity
of solvents, we analyzed various solvents, among them we chose methanol, which exhibits excellent properties for
the absorption of perindopril arginine and bisoprolol fumarate and acts as an alternative and safe reagent. After that,
methanol extractions from the PhRS and the studied tablets were obtained and spectrophotometred. The obtained
spectra show intensely pronounced absorption bands in the UV region of the spectrum at wavelengths of 224 and
272 nm, which gave us the opportunity to separate the components of the fixed combination. Also, the optimal
concentration of the prepared solutions was selected and their stability over a certain period of time was studied.
If the latter are not stable, then further development of the method of quantitative determination is impossible, or
possible, only if certain stabilizers are added, therefore, the process of sample preparation itself is complicated.

Conclusions. As a result of the experiments, the optimal conditions for sample preparation were selected for
the development of a correct method for the simultaneous determination of perindopril arginine and bisoprolol fu-
marate in tablets (solvent — methanol P, solution concentration 1.00x10° M, wavelengths: 224 and 272 nm), stabi-
lity of solutions for 45 minutes, which meets the requirements of DFU.
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