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BCTYII

Cronyku, siKi BIZHOCATHCSA N0 1HTIOITOPIB aHTIOTEH3MHIIEPETBOPIOIOUNX
dbepmenTiB ( y noganbimoMy AIID) MaroTh 31aTHICTh 3HUXKYBATH /110 (PEpMEHTY
NEeNTUIRIICTITHIa3a, TOOTO MPOSBISIOTH TinoTeH3uBHUM edekt [1].

Mexani3m gii inri6itopiB AII® Moxke OyTH mpencTaBieHUI SK MpoLec
OJIOKYBaHHsSI TIEPETBOPEHHSI AHTIOTEH3MHY | y TOTYXKHUH Ba30KOHCTPHUKTOP
anrioten3ud II. VY pesynprari HpOro mpoiecy CyAHMHH PO3IIUPIOIOTHCS, THCK
3MEHIIYEThCSA, 1, BIAMOBIJHO, HAaBaHTAXXEHHS Ha MIOKapa  MOCJIa0JIOEThCS,

Pucynox 1:

AN OTe B Yo Uen

DI e S

Angrotensyine | e adty®irine

ACE

acel

™ | o O

DI, I

Angiotesnsyne B

!

Wazokanstiyhoje

Iwigkncenie stetonin aldosteronu

Pucynok 1. Mexani3m fii inrioitopis AIT® [1].

Haii6inpm nomupenoro kinacudikaiieto iHrioiTopiB AIID € knacudikaris
CHOJYK 3a XiMIyHOO OynoBow. Po3piustors  iHrioitopu Alld 3
CynbrigpmibHUMHU TpyrniamMu (Karnronpwi, 3odeHonpui), 3 (ochoHatHUMH
rpynamu  (dpo3uHONPIII) Ta 3 JUKAPOOKCHUIIATHUMHU Tpymamu (EHaJampul,

paminpw, KBiHAPWII, TEPUHAONPUI, JTI3UHONPWII, OcHa3umpui) [2].



Enananpun € 0a30BUM mpemapaToM, SKHH BHUKOPHUCTOBYIOTH IIpH
JTIKYBaHHI TIMEPTOHIYHUX KPHU3iB, MIKHApOJHA XiMiuyHa Ha3Ba cronyku(S)-1-

[N-[1-(eToxcukapOonin)-3-denimnpomnin]-L-ananin]-L-nmpomin [2], PucyHok 2:

EtOOC

Pucynok 2. CtpykTypHa hopmyia eHananpuiy [2].

Axkmyansnicms memu:  BpaxoBylouu BUIIE3a3HA4Y€HE, pPO3poOKa Ta

anpoOaniss HOBUX EKCIPECHUMX METOAMK KUIbKICHOTO BU3HAYEHHS EHaJanpul

Majieaty y JIIKapChKHUX 3ac00axX IHCTPYMEHTAIbHUMH METO/IAMH € aKTyaJIbHUMHU.

Mema: Po3poOuTH, BUKOHATH anpoOallito Ta 4aCTKOBY BaJliJallit0 METOIUKHU

YO — cnexkrpodOoTOMETPUYHOTO BU3HAUCHHS CHANANPHUI Majeary y TBEpAuX

JKapchKuX (popmax.

3a60anHs 00CNIONHCEHHA:

1. IlpoanamizyBaT METOAMKHU 1AeHTU(IKAIIT Ta KIJIbKICHOTO BHU3HAYEHHS

eHaJanpui MajeaTy y cyOCTaHIli Ta JIKapChKUX 3aco0ax.

2. IlpoanamizyBatu (izuxo-xiMiuHi, (papMakosioTiuHi, (papMaKOKIHETHYHI

BJIACTUBOCTEN €HaIaNpui Majeary.



3. Po3pobutn MeToAMKy KIJBKICHOTO BHM3HAUYEHHSI €HaJalpwil Majeary
MeTosioM Y@ — criektpodoTromeTpii, 3po0uTH ii anmpoballiro Ta 4aCTKOBY

BaJILIAIO.

Memoou oocnioxncennsn. bidnmioceMaHTHUHUN aHami3, alKaJiMeTpUYHE
TUTPYBaHHS 3 MOTCHIIIOMETPUYHUM BU3HAUCHHSM TOYKU €KBiBaJCHTHOCTi, YO —

CHEKTPOPOTOMETPIS.

Anpobauin pezyromamie o0ocnioxcenna. Pesyapbrath poboth  Oynu
npeacrasieHi Ha VI HaykoBo-npakTH4HIN KOHPEPEHIlT 3 MI)XHAPOIHOIO YYaCTIO

« Planta+. Hayka, npaktuka Ta ocBiTa», Kuis, Ykpaina, 23 ciuns 2026 p.

Cmpykmypa po6omu. Po6ota npeacrasicHa Ha 42 CTOpUHKAX, JOJATKIB -2,

pucyskis- 10, Tabnuiib- 5.



OCHOBHA YACTHUHA. Po3aia 1. EnananpuJ, ¢gisuko-xiMmiuHi

BJIACTHUBOCTI, MeTOAM ifeHTH(IKALII Ta KiJIbKICHOI0 BUSHAYCHHS.

VY mikapchKux 3aco0ax eHaJanpuil BUKOPHCTOBYIOTH y BUTJISANI Majeary.
HanpsiMkiB CMHTE3y 1€ CHOJYKH MOXe OYyTH JeKiJibKa, HAalOUIbII BIIOMHUHI Y
dhapManieBTUYHIA MPOMMCIOBOCTI CHHTE3 0a3yeThCsd Ha peakilii aJKuTyBaHHS
CTIOJYKH AJTaHUIIPOIH €THIOBUM e(dipoM 2-0Kco-4-peH1I0yTeHOBOI KUCIOTH PU
HAsBHOCTI TIaJiaJl€eBOi CITKM (KaTaji3aTop peakiiii) abo 3 BUKOPUCTAHHSM IpH

riIpyBaHHI COJICITOAI0HOT CrIoyKH Iiano0opriapun [2]:

COOEt EtOOC

@/\/k /H NaBCN W Jﬁ
.COOH +COOH

Bnepme mnpenapar OyB cunHtezoBanuii y 1980 pomi y mabopartopii
dapmareBTHUHOT KoMmaHii Merck, ciib eHazanpui Maneat € OiTMM KPUCTATIYHUM
MOPOIIKOM 3 TIOTAHOI0 PO3YHMHHICTIO y BOJl Ta METWICHXJIOPHUIl, ClIb
PO3UMHSETHCS y ETWIOBOMY Ta METHJIOBOMY CIHPTax, y TIAPOKCHUAAX
JIy)KHO3EMENIbHEX MeTamiB. IlmaBuThes mnpu Temmeparypi 144°C. 3Gepiratu
CIOJIYKY PEKOMEHJIOBAHO 0€3 JOCTYITY MOBITPSI Y 3aXHIIEHOMY BiJ] CBITJIa MICIII.

[neHTudikyroTh e€Hamampui Majear (13MKO-XIMIYHUMH ~ METOJaMH,
KUIbKICHI BU3HAYEHHsI MPOBOAATH 3rimHo JDY Ta €Bpomeiicbkoi dapmakonei
(domatox 1 Ta 2) 00’€eMHUM METOJOM aJKaJIIMETPii 3 BU3HAUCHHSIM TOYKHU
€KBIBaJICHTHOCTI MOTEHI[IOMETPUYHO 32 HUKYE HABEACHOIO METOIUKOIO!

0,100 r cy6cranuii po3unHsAoTh y 30 M 1€10HI30BaHOI BOJM 1 TUTPYIOTh
npsamuM tutpyBaHHsaM 0,1 M pozunnom NaOH, 1 mi tutpanty Bianosigae 16,42

MI' CHAJIAIPUI Majieary.


https://commons.wikimedia.org/wiki/File:Enalapril_synthesis.svg?uselang=ru

1.1. Mexani3m aii Ta MeTa00J/1i3M eHATANPUJ MaJieary.

[Ticns mpuitomy mnpemapatry i1 mporecy abcopOIiii BigOyBaeThCs Mpoliec
TIAPONI3y COMi A0  YTBOPEHHS CIONYKH CHalampuiaT, SKAA Mae€ 37aTHICTb
rasibmyBatu AII®. HacniikoMm mboro mpoluecy € 3HWKEHHS Y KPOBI TUCKY, TaKOX
30UIBIIYEThCS ~ AKTHBHICTH PEHIHY IUIa3MU  Ta 3MEHIIYEThCS  CEKpeIlis
aJIbJIOCTEPOHY, OJOKyeThCcs po3mieruieHHs Opaaukininy[3-10]. TTomitHui edexr
NPUTHIYCHHSA HAcTynae depe3 4 roAuHH, aje MpernapaTr MOYMHAE AISTH Micis 2
TOJUH 3 TOYaTKy MPHUIOMY, aHTUTIMEPTEH3WBHUN edekT TpuBae n00y. Ilicns
3aCTOCYBaHHS Ipenapary 3pocTae HUPKOBHM KPOBOTIK, O3HAK 3aTPUMKH BOJU HE
bikcyerbesd. [lamienTu, ki cTpak1al0Th Ha MYKPOBUM AiabeT, MTOBUHHI IPUMUMAaTH
npenapar IiJ HarjisI0M JIiKaps OCKUIBKYA MOXKJIMBE 3MEHIIEHHS albOyMIHYDIi.

IIpu onHoOuacHOMY MpuHOMI Hpenapary 3 CEpLEBUMH TIJIIKO3HJIaMU Ta
JypEeTUKaMU y MAIlEHTIB 3 CEPLIEBOI0 HEAOCTATHICTIO 3HUKY€EThCS IEpUPEpUIHUN
Omp Ta THUCK KpOBI, 3OLIBIIYETHCA CEepPUEBHM BUKHJ, IOKPAIYETHCA
NePEeHOCUMICTh (i3uuHOro HaBaHTakeHHs [3-10]. SIkmio XBopuil cTpaxkmae Ha
Jerky abo MOMIpHY ceplieBy HEAOCTaTHICTh, MperapaT 3MEHIIY€e MPOTPECyBaHHSA
JuaTarlii, moKpamnryeTbest (ppakifis BUKUAY JIIBOTO NMITyHOYKAa MioKapay. SIKio y
naii€eHTa J1arHOCTOBAHO TUC(YHKIIIS JIIBOTO IUTYHOYKA, Teparis CHAIANpUIOM
3HIKYE pU3UK 1H(apkTy miokapay. Ilpu mepopanbHOMy HpUiloMi BIIMIYA€THCA
IIBUJKE BCMOKTYBaHHS TMpernapary 1 MaKCHUMallbHa KOHIEHTpAIis y KpOBI
JOCSTAEThCS MPOTIroM 60 XBWIMH, CTYMIHb BCMOKTYBaHHs Jocsraetbes Ha 60 %o,
npuiioM DKI HE BIUIMBAE HA MEXaHI3M [IIi mpemnapary, BUBOJMUTHCS Mpernapar 3
OpraHi3My HHMpKamH, IpU HEOOXIAHOCTI MpernapaT MOXHA BHUBECTH 13 3arajbHOTO
KpoB0o0Oiry remosiaiizom [3-10].

IIpomunokazanuamu 00 nputiomy npenapamy €.

e [linBuIlleHa YyTAUBICTH Yy NalieHTa A0 1HTi01TOp1B AlID;
e AHTIOHEBPOTUYHI HAOPSIKU;

e BaritHicTb.

B3zaemooia 3 inwumu nikamu.
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3 HITPOTJIIIEPUHOM MTOCUITIOETHCS TIMOTEH3UBHUN €(PEKT eHaIanpuiy;

3 kamiiiz0epiralounMu AlypeTHKaMu abo MI€ETUYHUMH J00aBKaMH, SIKi
MICTATh Kadiil, OJJHOYACHUM MPUHOM Mpemnapary MNPU3BOAUTH 10 IiJBUILECHHS
KOHIIEHTpAIIli KaJil0 y CHUpPOBaTIli KPOBI;

OpHovyacHMii TpUiiOM mpenapary 3 Tia3UJAHUMU ab0 TMETILOBUMHU
J1ypeTUKaMU TIPU3BOAUTH A0 IMIIBUIIICHHS PU3UKY apTepiaabHO1 TMIIOTEH311;

OpHovyacHMI IPUKOM 3 MIPOTHU A1a0€TUUYHUMU TperapaTaMyu IpU3BOIUTE JI0
PO3BUTKY TIIOTIIKEMIT;

3 NiTiIEBUMU TpenaparaMmu 30UTbIIYETHCS KOHIEHTPALIIS JITII0 Y CUPOBATII
KpPOBI 1 3pOCTAa€ PU3HK NOSIBU TOKCUYHOCTI;

3 TPULMKIIYHUMHU aHTHJEIPECAHTAMU Ta  HEHpOJEeNTUKaMH J10JaTKOBO
3HIKY€ETHCS apTepiaTbHUNA TUCK;

OnHovacHM NPHUMOM 3 HECTEPOINHMMH MPOTHU3ANAIBHUMHU IpenapaTtaMu
IPU3BOJIUTH 10 OCTA0IEHHS TIIOTEH3UBHOTO €PEKTY;

Hebaxano mnpuiimMaTd mnpenapar Mali€eHTaM 3 TOCTPOK HHPKOBOIO
HEJO0CTaTHICTIO;

Heb6axaHno npuiiMatu mpenapar 3 ajliCKepeHOM;

OnHovacHUI MPUIOM IIpenapary 3 npenaparaMu 30JI0Ta MOYKE IPUBECTH 10
MPOSIBIB HITPUTOITHUX PEAKITIH;

3 cCUMIaTOMIMETHUKAMU 3HUKYETHCSI aHTUTINEPTEH3UBHUN €(DEKT;

AJKOTOJb TJCUITIOE TIMOTEH3UBHUHN €(eKT.

[To6luHMMHM  peakiissMU TpH  JIIKYyBaHHI CHAJIANPUIIOM MOXYTh OyTH
3alIaMOPOYEHHSI Ta TOJOBHUM O11b, HYJ0Ta, IPOHOC, CyJIOMU Ta BUCUNU. [HOI1 y
JITEpaTypl HAXOAUTHCA 1H(POpPMALlisl PO AHTIOHEBPOTUYHI HAOPSIKK y TAIIEHTIB,
Kalenb, CHHAPOM  TIOPYIIEHHS  CEKpemii  aHTHIIypeTUYHOTO  TOPMOHY,
CTEeHOKap/isi, peHoMeH PeliHo, maHKpeaTuT, renaTuT, CTOMaTUT, ASMPECUBHI CTaHU
1 1HII po3aau, sIKi OB’ sI3aH1 3 HEPBOBOIO CHCTEMOIO Ta TICUXIKOI0, OpoHXacma3M

Ta 1HIII MOPYUIEHHS 3 OOKY CHUCTEMM JUXaHHS, MITIUBICTh Ta 1HIIN MOPYIICHHS 3
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OOKy IIKIPH, HEUITKICTh 30pPYy, PO3BUTOK CKJIAJIHOTO CUMITOMOKOMILJIEKCY Ta 1HIIII
HeOaxaHi modouni epekrn [3-10].
1.2. AakajiMeTpryHe TUTPYBAHHSA 3 HACTYITHUM BH3HAYEHHSM TOYKH

€KBIBAJIECHTHOCTI MOTEHIIOMETPI€I0.

ATNKamiMETpUYHUM THTPYBAaHHSM HA3WBAlOTh METOJ THTPUMETPUIHOTO
(00’emHOTO) aHamizy, y SKOMY THUTpaHTamMH OOWpParOTh Jyrd. BignosigHo,
KUTBbKICHO BU3HAYATH MOKHA KHCJIOTH (CUJIbHI Ta CJIa0Kl €JIEKTPOJIITH) Ta COJI, SIKI
NposBIATH  KuciaoTHi  BiaactmBocti  [11-15].  Kinmens  peakmii  (TOUKy
CKBIBAJICHTHOCTI1) (PIKCYIOTh 200 3a JOIMOMOTOI0 KHCIOTHO-OCHOBHHMX 1HJIMKATOPIB
(IHAMKaTOpHE BU3HAUEHHA) a00 3a JOMOMOTOI0 MEBHUX (PI3UKO-XIMIYHUX METO/IB,
HaIlpUKJIaJ, TOTEHUIOMETPUYHO (MOTEHLUIOMETpUYHE TUTpYBaHHsA). CyTHICTb
MOTEHI[IOMETPUYHOTO TUTPYBAHHS MOXe OyTH ONKCaHA TaK:

VY koHTakTy KoOJIOy Il TUTPYBaHHA (HampHUKIaA, XIMIYHUN CTaKaH)
BMIIIYIOTh 1HJAMKATOPHUM €JIEKTpoj (CHcTeMa, MOTEHIal SKOI 3aJieKUTh Bij
aKTUBHOCTI PEYOBHH, SKI BCTYNAlOTh Yy PEaKIlo) Ta CHOJYy4aloTh MHOro 3
€JICKTPOJAOM TMOPIBHSHHS (CHCTEMA, MOTEHIla] K01 HE 3aJIeKUTh BiJl aKTUBHOCTI
pEYOBHMH, SIKI BCTYNAlOTh Yy PEAKII0) 4Yepe3 COJbOBHM MICTOK. Enexktpoau

(rampBaHIYHUN €JIEMEHT) MPUEAHYIOTH 10 IOTEHIIOMeTpa, PucyHok 3:

_,_:—'—'_'%"' |
CACKTPOI i .
IMIHKATOPITHA

MOPIBHATHA
A enexrpon

Pucynok 3. Cxema npoBeIeHHs MOTEHIIIOMETPHYHOrO TUTPYBaHHs[15].

[Ipn mnepeminryBaHHi  pPO3MOYMHAIOTH MPOLIEC TUTPYBaHHA 1 (DIKCYIOTh

noctiitHo 3MiHy EPC. AmnamizyoTh TpadiuHy 3alexHICTh (1HTErpajabHI Ta
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nudepenItiiii kpuBi tutpyBaHHs, PucyHok 4) EPC Bim 06’eMy TUTpaHTy, OpH
MPOBEJCHHI MOTEHI[IOMETPUYHOTO TUTPYBAHHS TOUKA €KBIBAJIEHTHOCTI (PIKCy€eThCS

3a PI3KOI0 3MIHOKO BEJIMYMHHM MOTEHINIANy 1HAUKATOPHOTO €IeKTPoa:

3 1EhY 571l AV/AE

R
| v |

. Al |
r.e. ViNadH! r.e. VigDH) v, \IWNEI?HJ- T.e. YiNalH)

| .
) ) y vy

Pucynok 4. Kpusi HOTeHuiOMeiquHoro tuTpyBaHHs[15].

Bumorn g0 peakuiif, 110 BHUKOPUCTOBYIOTHCA Opyd  BHUKOHAHHI
MOTEHI[IOMETPUIHOTO TUTPYBAHHS:

Peaxi1iist noBuHHA OyTH CTEX10METPUUIHOIO;

Bucoka mBHAKICTh TPOTIKAHHS;

BifcyTHICTh y po3unHI TOOIYHUX PEAKIIH.

[IBuakicTs peakiii MOXKHA 30UTBIIUTH ILISXOM 3MIH TEBHUX IMapaMeTpiB
CUCTEMU (3MIHOIO TEMIIEPATypH, 3MIHOIO KMCJIOTHOCTI CEpeOBUIIA, TPUCYTHICTIO
KaTamizaropa).

[lepeBaroro  MOTEHIIOMETPUYHOTO  TUTPYBAaHHS, Ha  BUIMIHY  BiJI
1HANKATOPHOTO TUTPYBaHHS € T, IO MPOIEC TUTPYBAHHA MOXKHA MPOBOAHUTH Y
KaJaMyTHUX  Ta 3a0apBJICHUX pO3YMHAX, METOJ MAa€ BHCOKY TOYHICTh Ta
YyTJINBICTh, MPOCTUH y BUKOHaHHI [14-15].

1.3. VYabTpadioseroBa cnekTpodoTomMeTpisi.

Meron Y® - chnekrpodoToMeTpii BIAHOCUTHCS JO0 (DI3UYHUX METOIB
JOCIIJKEHHS, SIKHA  TPYHTYEThCA HA  JOCIIKEHHI TPOIECciB abcopOIii
MOHOXPOMAaTHYHOT'O CBITJIa Ha MOBEPXHI XIMIYHUX PEYOBUH MpPH JOBXKHHI CBITJA

0-400 aM. Y@ -criekTpo(OTOMETPir0 MOKHA BUKOPUCTOBYBATHU TIPHU MPOBEICHHI K
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SKICHOTO, TaK 1 KinbkicHoro anamizy [13-15]. B ocHOBI MeTomy KiIbKiCHOTO
BU3HAUEHHS JIS)KATh MOCTYJAaTH OCHOBHOTO 3aKOHY CBITJIONOTJIMHAHHS, SKHUN
MOB’SI3y€ BHU3HAUCHUN aHANITUYHUA CHUTHAJI MeToay (ONTHYHY TYyCTHHY A) 3
KOHIIEHTPAIIEI0 JTOCTiI)KYyBaHOI PEYOBHHM, Ha TOBEPXHI SKOi  aacopOyeTbes
CBITJIOBHH TOTIK:

A =g-cl (¢ - momstpHUit KoedimieHT abcopOIIii; | — TOBIIMHA MIapy peYOBUHM).

AHaNITUYHUN CUTHAI METOAY (ONTHUYHY T'YCTUHY A) BHMIPIOIOTh 3a JIOIIOMOTOIO

CTIeKTpo(OTOMETPIB, THUITOBA CXeMa Mpuiany mpesicTaBieHa Ha Pucynky 5[15]:

T

N\

LiliIR

9
3 8
7 |
5
g 10
Pucynox 5. TumoBa cxema cnekrpodoromerpa ( 1-mkepena cpitia, 2,3,5-
n3epkana, 4 — miJiMHa JUIsl CBITa, 6 — Mpu3Ma, 7 — CBITIIOMUIBETPH, 8- KIOBETH
JUTSL aHAJTI30BaHO1 PEYOBUHM Ta KOMIIEHCAI[IHHOTO pO3YUHY, 9-(h0TOEIEMEHT,

10- migcumoBay).

KonnenTparito A0CHII)KyBaHOTO PO3UMHY MOKHAa BH3Ha4yaTH JEKIJIbKOMa
crocobamu, a came: 3a T'paayloBajJbHUM TIpadikoM, 32 BU3HAYEHHSIM MOJIIPHOTO
KOe(]illleHTY CBITJIOMOTJIMHAHHS, 32 METOJOM A00aBok. Y dapmariii metonq YO -
CeKTpopOoTOMETPii 3HAXOAUTHCS y HAPUHI METOIB KUIBKICHOTO JOCIIIKEHHS

OCKUTBKH € MTPOCTHM, TOYHHUM, Oe3rnedHuM Ta Heaoporum [13-15].



14

Po3ain 2. ExcnepuMeHTAJIbHA YaCTHHA.

Bunyckna kBamigdikaiiitna po6ora Oyja BUKOHaHa Ha Kadeapi aHaAIITHYHO1,

¢i13uunoi Ta konoigHoi Ximii HMY imeni O.0O. boromonbiis.

2.1. Marepiaiu Ta MeTOIM.

2.1.1. Mera gociaiaKeHH.
Mertoro pociijikeHHsT Oyna po3poOka, ampooOarlis Ta 4acTKOBa Baigarlis
METOJMKH  KUIbKICHOTO Y® — CcHekTpo(pOoTOMETPUYHOIO0 BU3HAYEHHS [1FOYO1

PEYOBUHU CHAJIANPUI Y TBEPAUX JIKAPCHKUX (popmax.

2.1.2. O0 €kTH TOCTITAKECHHS.

O06’extamu nocmipxeHHss (Pucynok 6) Mmu 0Opanu TBepAl JTiKapchKi GOpMH,
K1 BUIYCKAIOThCS (PapMalleBTUYHOIO MPOMHUCIOBICTIO YKpainu Ta Ilombmm, a
came:

3pazok Nel. TBepaa nmikapceka popma. Jlo ckiany Tabmetku BXoauTs 10 mr
eHajanpuia Majneaty. JlOmoMiKHUMHU pEYOBMHAMHM € JIAKTO3U MOHOTIIpaT,
LEJUTI0I03a, HAaTP1id KpOoCcKapMeno3a, KOMOBIIOH, KaJlbIlil0 cTeapar.

Bupobnuk — Ykpaina.

3pazok No2. TBepaa nikapcbka dhopma. o ckinagy TabaeTku BXoauTh 10 Mr
eHajanpuia Majneaty. JlOmoOMIKHHUMH pEYOBHMHAMHM € JIAKTO3W MOHOT1JIpar,
KpOoxMaib KYKYpPYI3SIHUH, TaJbK, HATPIIO riapokapOoHar,
T'IPOKCUTIPOTUILIECIITI0I03a, MArHilo cTeapar.

Bupo6nuk - Tlombia.
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3pazok 1 3pa3ok 2

EHananpun-Tega

EHananpmumn- i !1
_3aopos’s = ) 30 Tatine 108 m@

' . —
= (.
AHTHUMINMEPTEH3IMBHMIA 3ACIE

Pucynoxk 6. O6’exTn mociiKeHHs, K1 OyIi BUKOPHCTaHI Y po00Ti, GoTo 3
caitty https://tabletki.ua.

2.1.3. ITocya Ta 001aIHAHHS.
1. Ximiyawuii mabopatopHuii mocys kiacy A.
2. Baru mabopatopsni Mettler ToledoXS204.

3. HOpHeHHHOBa CTYIIKAa 3 TOBKaYMKOM.

s 06’emno20  ankanimempuuHo2o  MUMPYBAHHSA 3 HACMYNHUM
BUHAYEHHAM KIHYs peakyii Memooom nomeHyiomempii-

1. Tonomip maboparopuuii «M1-130» (PucyHok 7).

2. XnopuaocpiOHUIA €IEKTPO/I.

3. Immukaropuwuii mnatunoBuit enexrpon EINB -1.

4. MarsiTHUM 3MiIIyBady.
Mna nposedenns  kinekichoco Y® —  cnekmpogomomempuurozo
BU3HAYEHHSL:
1. VabrpazBykoBa OaHs.

2. Cnexrpodoromerp SPECORD 200-222 U 214 (Pucynox 8).
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T mm T
////JIIIH m\\\\\\ *‘u, .

Pucynoxk 7. lonomip naGopatopuuit «M-130».

Pucynoxk 8. Y® — cnexrpodoromerp SPECORD 200-222 U 214.
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2.1.4. PeakTuBm.

1.dapmakoneitnnii  crapaapTuid  3pasok (PC3)  Enalapril maleate,
karanoxxanit Homep E0145 peecrpariiiauii Homep 7609516-4, yuctora 98,8%.
2. Coupt metunoBuil konuentpaii 99,9 %.

3. TutpanT nns ankammerpuadoro TutpyBanHs NaOH konmenTparrii 0,1 M.

2.1.5. IIpuroryBaHHs pO34HHIiB.

Ilpueomysanua  awnanizosanux  posuunié  3paskie  ora YO o —
cnekmpogomomempuurHo2o 8usHayeHus konyeumpayii 20 mxe/ma.

Opny TabneTky (KOXKHOTO 3pa3ka OKPEMO) PO3THpANU y MOPIEISTHOBIN
CTYyMIl, MEepeHOCUSIM y MipHy Koj0y Ha 100 MJI, pO3UMHSIIM y METaHOJI,
BUTPUMYBAJIM B YJIbTPAa3BYKOBIM OaHi 5 xBuwiuH, OuibTpyBanu. IloTim
CTaHIApTHUMH  MeToaukamMu  posBefcHHs  [13-15] roryBamum  po3uunw,
KOHIIEHTpaIlis akux cTtaHoBuja 20 Mxr/10 mi.

Ilpuecomysanusa auanizosanux po3uurHié 3pasKié Oaa AIKANIMEMPUUHO2O
MUmMpYy8anHs.

[I'astHagsATh TabNeTOK (KOKHOTO 3pa3ka OKpPEMO) pO3THpAId Yy

MOPLEIISIHOBIN CTYMIN, MOTIM po34uHsIN Y 30 MJT BoaM, (DUIBTPYBAIH.

Ilpucomyeanns euxionoco  cmanoapmuozo posuuny Enalapril maleate
konyenmpayii 0,0985 2/n (98,5 mxe/mn).

3BaxxyBanu 25 mr ®C3 Tta nmoctynoBo po3uuHsui 'y 250 MJI METHIIOBOTO
cnupTy KoHueHTparii 99,9 %.

Ipuecomyesanus possedenux cmanoapmuux posuunise Enalapril maleate ous
no6y0o08u 2paoyeanvHo2o epagika konyenmpayii 15-25 mxe/mau.

Binoupamm anmikBotu (Tabmuns 1) crammaptHoro — posuuny Enalapril
maleate, koHIeHTpaIlist skoro 98,5 MKr/mil, BMilllyBaJId y MipHY KoiOy Ha 10 mi,

JIOBOJIMJIH JIO IO3HAYKH €TaHOJIOM:



Tabmuus 1. [lpuroryBaHHsS poO3BENEHUX CTaHIApTHUX po3uuHiB Enalapril
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maleate.
Ne AmikBotn posuuny Enalapril maleate, | Konuenrpariis
KOHIICHTpAIIis IKOTO 98,5 MKI/MII, MIT PO3BEICHOTO
CTaHIAPTHOTO
PO3YHHY, MKI/MJI
1 1,52 15,0
2 1,78 17,5
3 2,03 20,0
4 2,28 22,5
5 2,44 24,0
6 2,53 25,0

2.1.6. MeTtoankm, siki 0yJi1 BUKOPUCTaHI y po0oTi.
Memoouka Y@ — cnekmpoghomomempuuHo2o KilbKiCHO20 8U3HAYEHHSL.

VY MipHy koi0y MictkicTio 10 M BMIllyBaldW aJiKBOTY pPO3YHUHY
(aHay30BaHOrO 4M CcTaHAapTHOro) 1 Y® — cnekrpoOTOMETPUYHOTO
KUTbKICHOTO BU3HAYEHHS Ta JOBOAMJIM METaHOJIOM P 10 mo3Hauku, BUMIPIOBAJIH
BEJMYMHY a0copO1li (ONTHYHY TYCTUHY PO3UMHY A) NpH JOBXKUHI XBUIl 212 HM,
toBuMHa Iapy (ktoBetn) 10 mm. KoHueHTpawlilo aHai30BaHOTO pPO3YMHY

BCTAHOBJIIOBAJH 3a goromororo ['T'.
Memoouka anxanimempuiHo2o nOMeHYioMempuUyHO20 Mumpy8aHHs..

ANIKBOTY NpUTOTOBaHOIrO po3unHy TUTpyBanu 0,1M pozunnom NaOH,
TOYKY €KBIBAJICHTHOCTI (IKCyBaJid TpadiuHO, KOHUEHTPALIO0 eHaJlanpuil
MajieaTty BCTAHOBJIIOBAIM 32 TPATULIMHUMU  CIIBBIIHOIICHHSAMH, SKI

BUKOPHCTOBYIOTh Y 00 €EMHUX METOJIaX JIOCIIIKCHHSI.
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Po3ain 3. PesyabTraTii TA iX 00rOBOpPEHHS.

Opniero 13 3a1a4, gxa Oyjla HAMHM TIOCTaBJIeHa NEpe]l MOYaTKOM PO3pOOKHU
METOJMKH KIJTBKICHOTO BU3HAUEHHS CHAJANPHJI MajieaTy y JIIKapChKUX 3aco0ax
OyB aHami3 (JTiTepaTypHHl OTJISA) TONEPEAHIX HAYKOBUX PO3BIIOK y IBOMY
HanpsMKy. IlpoananmizyBaB HaykoBi myOuikamii [16-47], Mu IIHIUIA BHCHOBKY,
M0 KUTBKICHO €HAJIalpril MajieaT y TabjeTkax Ta cyOcTaHIi MOYKHA BU3HAYUTH
OaraTbMa METOJIaMH, ajie HalO1IbIT ePEKTUBHUMH MOKHA BUAUTUTA MeToa BEPX,
ankanimetpito Ta YO — cnektpodoromerpito. OcTaHHIN METOJ HaM HaNOLIbII
IMIIOHY€, OCKUIBKM TpH BHUKOHAHHI CHEKTPO()OTOMETPUYHUX BH3HAYEHBD,
pe3yibTaTH HE MICTSATh CHCTEMAaTHYHO! TOMHUJIKH, METOJUKH MPOBEICHHS
€KCIIEPUMEHTY MpoCTi 1 oOJaJHaHHS HE € BHUCOKOBapTicHUM. Ilpu po3pobii
BJACHOI METOJUKA MU CIHPAIHCS Ha BUCHOBKH YKpAiHChKHX BYeHHX [47],
OCKUTBKM METOJIMKa, fKa Oysa 3amporoHoBaHa y poOoTi [47], Ga3yeThcs Ha

€KOJIOTTYHHMX MPHUHIIMIAX, € TOYHOIO, TPOCTOI0 Y BUKOHAHHI Ta €KCIPECHOIO.
3.1. Pe3yabratn Y® — cieKTPO(POTOMETPHYHOT0 BU3HAYCHHS.

[Ipu po3pobui metonukn Y® — crnekTpopOTOMETPUYHOTO BHU3HAUEHHS
MEpIIUM OCHOBHUM MHUTAHHSM € 3HAaXO/KCHHS JOBXKUHU XBWII A , MpU AKIH
abcopOI1isi MOHOXPOMATHYHOTO CBITIa Oyae  HaWOLIbII 1HTEHCHBHOMO. Jlms
BUPILIEHHS I[i€1 3a7a4l HEOOXIJHO MpOaHaII3yBaTH CIEKTP IMOTJIMHAHHA, TOOTO
BUBYMTHU 3aJICKHICTh MaKCUMaJIbHOT a0COPOIIil (BETUUNHU ONTHYHOI TYCTHHU A)
Big 3Mminu jgomkuHu XBWiai (A =f(A)). Mu anami3yBaau CHEKTp MOTJIMHAHHS
CTIOJYKH €HaJamnpui Majear BUKOPUCTOBYIOUH CTaHAAPTHUIN PO3BEIACHHUIA PO3UMH,
KOHIIEHTpalis sikoro cranoBuiaa 20 mkr/miu y intepBam 200-240 HM, pe3ynbTaTu

Hamu Oyiu mpejacTaBieHo rpadiudo, Pucynok 9:

A 200 | 202 | 204 | 206 | 208 | 210 | 212 | 220 | 230 | 240

A 0,02 0,03 0,04 | 0,06 | 0,062 |0,0/0|0,088 0,01 0,01 | 0,01
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0,1
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0,06
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0,02

200 210 220 230 240

Pucynox 9. Cnektp mnorimvHaHHS  CTAaHJAPTHOTO PO3BEICHOTO PO3YUHY

eHaJanpui MajieaTy, KOHIIEHTpallis po3uuHy 20 MKr/mi.

3 Pucynky 9 MoxHa 3poOMTH BHCHOBOK, IO HAHONTHMAJIBHIIIOO
JTOBXKMHOIO XBWJI1, IPH SIKIM OakaHO MpoBOAUTH YD - creKTpohOTOMETPUUHI

BU3HAYCHHS € 212 HM (MaKCHMaJIbHE MOTIMHAHHSI MOHOXPOMATHYHOTO CBIT/Ia).
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3.1.1. I'paoyrosanvuuii epagix I'l" ma oyinxa ninivinocmi memoouku Y@ —

CHeKMpOPoOmomMempuiHo2o 6UHAYEHHS.
Jna nmobympoBu I'T (Pucynoxk 10) Mu Bu3Hayaid ONTHYHY TyCTHHY A
pO3BEIEHUX CTaHTAPTHUX po3uuHiB (Tabmums 2), KOHIEHTpAIis SIKAX

npeactapiena y TaOmuii 1, Ta anamisysanu rpadiuny 3anexkHicte A = f(C):

Tabmui 2. 3HauyeHHS ONTHUYHOI TYCTMHH A PO3BEICHUX CTaHIApTHUX

PO3UHHIB.
Ne KoHueHTpanisi cranaapTHOTO OnrtrnyHa ryctuHa A
PO3BEACHOTO PO3YHMHY, MI/ MJI
1 0
0

2 15,0

0,008
3 17,5

0,049
4 20,0

0,088
3) 22,5

0,134
6 24,0

0,160
7 25,0

0,181
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A y=0,0171x-0,2511
R2=0,9989

MKr/
MA

Pucynox 10. I'pagyroBanbuuii rpadix.

Oyinka napamempig HiHIUHOT 3a1eHCHOCTI.

@DyHKIIA JTiHIHHOT perpecii onucyeThes piBHsHHAM Y = 0,0171-x — 0,2511,
Koe(DIieHT KopemsIlii R? =0,99809.

Po3paxyHOK CcTaHmapTHUX BIOXHWIEHb S, = \/s?  Sp = \/s? Ta JOBIPUYUX
iHTepBaiiB (oBipua MoBipHicTh P = 0,95 ta cTyneni ceodoan v =4 —t(0,95;4)
=2,7764):

52 = Z0 T2 736625010

n-s3

=9,71374-10°

2
Rl 2_(vmn )
N 2i=1 X [: I'=1x1)

s2 =230 X7 =427162:10°
sp = +/sZ =0,000311669
S, = +/s2 =0,00653576
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a+s,-t(0,95;4) = 0,2511 + 0,01814
b+ s, - t(0,95;4) = 0,0171 + 0,000865

AHaJI3y0und napaMeTpu JIHIHHOT 3aJeKHOCTI MOYKHA 3pOOUTH BHCHOBOK, IO

pe3ynbTaTH BiamosigaoTs DY [48-49].

3.1.2.Kinvkicne Y@ — cnekmpogomomempuine 8UHAUEHHS eHANANPUTL MATeamy y
3paskax.

BuzHaueHHs TPOBOAMIIM TaK: BUMIPIOBAIM BEIMYMHY aOCOpOIli (ONTHUYHY
I'YCTHHY A) 3a METOJIUKOI0, sika TpejcTaBieHa y m. 2.1.6. aHaIi30BaHOTO
po3uuHy, 3a nomnoMoror [T Bu3HAUaMM KOHLEHTPAIIO aHai30BAHOTO
pO34YMHY, TMEPEepPaxOBYBAIM KOHIEHTpAIlIO, BPAaXOBYIOYM MPUTOTYBaHHS
(po3BeneHHs ) aHaJ130BaHOTO PO3UYHHY 3a 3arajibHOB1JJOMUMU
CHIBBIIHOLIEHHSIMU. Pe3ynbTaTh KUIBKICHOTO BH3HAYEHHS 10401 PEYOBHHHU
eHananpuia Majiear y 3paskax mnpejactaBieHo y Taomumi 3. KigbkicHO airody
pPEUYOBHHY C€HANIAMpHJ Majear 3Haxo[win Oesmocepeanso y JI3, pe3ympraTu
3HAWJIEHO1 KOHIIGHTpAallli BIATOBIIAIN 3asBJICHOI KOHIIEHTpAIlii, JOMOMIXKHI
PEYOBMHM HE BIUTMBAJIM HAa BU3HAUYEHHS, TOMY PO3pOOJICHY METOAMKY MOYKHA

BBa)KaTH CIEUU(PIYHOIO.
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Tabmuis 3. Pesynbratu KimbkicHOTO Y® — cnekTpoOTOMETPUYHOTO

BU3HAYECHHS €HAIANPUI Maseary y 3pa3Kkax.

O0’exTHn Maca n1iro40i pe4oBUHHU €HAJIANIPHUII Majear, MT,
JIOCTI1JKEHHS BpPaxOBYIOUH PO3BEICHHS
3pa3zok 1 3pa3ok 2
10,19 10,32
10,16 10,21
11,02 11,17
11,09 11,13
9,96 9,45
Cepenne 3HaYEHHS, 10,48 10,46
CraHgapTHe 0,53 0,72
BIIXUJICHHS, S
Jlucmepcis, s° 0,28 0,52
BigaocHe cTangapTHe 2,05 2,86

BiaXwieHHA, %

JoBipuuii iHTEpBaI, 10,48 + 0,66 10,46 + 0,89
BignocHa nmoxmuOka 2,27 2,50
CEPEIHBOTO

3Ha4YeHHs, , %0

AHani3yloud BEJIMYMHY BITHOCHOI MOXHMOKH CEpEeHbOI0 3HAYEHHS, BIJIHOCHE
CTaHJapTHE BUIXWUJICHHS Ta JOBIPYMH 1HTEpBaJ, MOKHA BBAXKATH, IO METOJHKA
YO — cniekTpopOoTOMETPUYHOIO BU3HAUEHHSI eHananpui Maneaty y JI3 e miikom
IPHUIATHOIO Ta BifmoBizae Bumoram JJdY[48-49].
3.1.3.Busuenns cmabinbHOCmMi pO34UHI8 Y 3A1eHCHOCHI 8i0 Uac) .

CralUIbHICTG PO3YMHIB SIK (DYHKIIIO BiJ 4Yacy BHBYAQJIM 4Yepe3 3MIHY

ONTUYHOI TYCTUHU A 4epe3 KoxH1 10 XBUIMH, pe3ynbratu HaBeaeHo y Tabnuii

4.



Taomurg 4.
BuBueHHs cTab1IbHOCTI PO3UYMHY CHAIAMPUIT MaJleaTy K QYHKIIiS 4acy, KOHIEHTpallisl MOJCIBHOTO po34uHy 20 MKI/MII.

Cepenne RSD,% JloBipuwmii inTepBan | BigHocHa moxuOka | Jlucmepcis
CepeHBOTO
0 10 20 30 40 50 60
0,08 | 0,092 |0,091|0,091|0,092 |0,091 |0,090 0,091 | 1,52 0,091 + 1,41 1,90-10°
8 0,0013

AHaTI3yI0ul pe3ysIbTaTH CKCICPUMEHTY Ta CTaTHCTWYHI daHi, ski npexacraBieHo y Taomumi 4 (RSD%, momipuwmit
1HTEepBaJI, BIAHOCHY MOXUOKY CEPEIHBOT0 3HAYECHHS Ta BEJIMYMHY AMCIEPCii) MOXHA 3pOOUTH BHUCHOBOK, II0 PO3YMHHU

CHaJIAMPUII MajieaTy € ctabiIpHUMHK y Yaci [48-49].
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3.2. Pe3yabTaTn aJKajdiMeTPUYHOIO TUTPYBAHHS.

Meroanka KiTbKICHOTO alIKaJIIMETPUIHOTO BU3HAYCHHSI SHAJIANPUII MajieaTy
y cybOctaHimii 3  HacTymHHUM  (IKCyBaHHSIM  TOYKM  €KBIBaJICHTHOCTI
NOTEHLIOMETpUYHO pernamenToBaHa y DY (Homatoxk 1). Cnupatounch Ha
cratTio JI®Y, Mu npoBeny eKCepuMEeHT 1100 BU3HAaUeHHs KoHIleHTpalii ADI y

3pa3kax, pe3yabTaTu npeacTasiieHo y Tadmuii S:

Tabnus 5. AnkaniMeTpudHe oTeHIioMmeTpuyHe BusHaueHHs ADI enamanpun

Majeary y 3pa3kax.

TutpyBanus Maca eHanmanpun maneary y 3pa3kax,

MTI', BpaXOBYIOYH PO3BCACHHA

No 3pa3zok 1 3pa3ox 2
1 10,31 10,42
2 10,24 10,16
3 10,09 10,63
4 9,86 9,94
5 9,73 9,81
CepenHe 3HaYCHHS 10,05 10,19
CraHmapTHE BiAXHUIICHHS, S 0,25 0,34
Jlucnepcis, s° 0,062 0,12
BinnocHe crangapthe BiaxuieHHs, RSD,
2,46 3,30
%
JloBipumii iHTEpBAI 10,05 +0,31 10,19 +0,42
BignocHa nmoxubka cepeHboro
3,05 4,10
3HaueHHs, %

AHani3yloud  eKCIepUMEHTANbHI JaHi, MOXHa 3pOOUTH BHUCHOBOK, IO
METOJIMKA aJTKaJIMETPUYHOTO TTOTCHIIIOMETpUYHOTO BU3HaUeHHs ADI eHamanpu
mazeat 3a IOV ([Jomarok 1) moxke OyTH Takox MPUAATHOO JJIsi BU3HAYCHHS MacH

nitouoi pedoBunu y JI3 ockinbku RSD, % He mepebinbiye 3,3% [48-49].
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BUCHOBKU

[IpoananizoBaHO METOAMKHU 1leHTU(IKAIII Ta KUIbKICHOTO BHU3HAYEHHS
eHaJIarpui MajeaTy y cyOCTaHIIIi Ta JIIKapChKUX 3ac00ax.
[IpoananizoBano ¢i3uKo-xiMiuHi, (papMakoJOTiuHi, (PpapMaKOKIHETHUHI
BJIACTUBOCTI €HAJAPUII Majieary.

Po3pobnena Meroauka KUIBKICHOTO BHU3HAYEHHS €HANANpUI Mayeary
MetoaoM Y® — cnekrpodoToMeTpii y JTKapChKUX 3aco0ax, BUKOHAHA ii
arpoOarriss Ta vacTkoBa Bamjgamis (JIIHIHHICTB, CHEeHU(IYHICTD,
CTaOUIBHICTh PO3YMHIB Yy 4Yaci), BUKOHAHA OI[IHKA CTaTHCTHYHUX
BEITUYMH.

KinbkicHuld  BMICT  €Hajampuily MajeaTy  3HalJIeHO METOJ0M
ANKaJTIMETPUYHOrO  TUTpyBaHHA 3a JI®Y, BHUKOHAaHA  OLIHKa

CTaTUCTUYHHX BCINYHH.

27
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ADOAOATKU

Honarok 1. Butsr 3 JlepxaBHoi @apmakonei.

EEasanpHAy Masear

— domimxu A, B, C: ruiolua nika KoxXHOI JOMIlIKM HE
MAE NEPEBHLILYBATH TLI01LY OCHOBHOTO K4 Ha Xpo-
marorpami posunny nopissanus (b) (0.2 %),

— necneyughikosani dominku; NNOIA NiKA KOXHOI 10-
MINIKH He Ma€ nepesutysatd (.5 niomi 0oCHOBHO-
TO MiKa Ha XpoMaTorpami posunny nopisssHua (b)
(0,10 %):

— cyMa OOMilOK, CyMa TTOL ITKIB He MA€ MepeBrILy-
BaTH 1.5 TuIoNli OCHOBHOTO MiKa Ha XpoMaTorpami
po3unHy nopisxsuus (b) (0.3 %);

— He 8paxoayioms: KK, TUI01LA SKHX CTAHOBHTH MEHINE
0.25 ot OCHOBHOIO NMIKA HA XPOMATOrpaMi po3-
ynHy nopisaans (b) (0.05 %); ne spaxosyiors mik
HITPAT - OHY, 110 BHXOIUTH Ha MOYATKY XpOMarTorpa-
MH,

Brpara s maci npu sscymysansi (2.2.32). He dinsie 0.5 %,
1.000 r cyGeranuii cywars npu remneparypi 105 °C
TIPOTAroM 4 rojt.

Cymudparna 3oaa (2.4, 14), He 6inbie (0.1 %. Busnauenus
nposouaTs 3 1.0 rcyberanuii.
KUTBKICHE BU3HAYEHHSA

0.400 r cyGeranitl posuunsiors y 50 mn eymoeor Kuc-
aomu Geasodnoi P i turpywors 0.1 M posuunom xaopnoi
xucaomu Priorenuiomerpuino (2.2.20).

[MapanensHo MPOBOAATL KOKTPOIBHKA ZOCHIT.

1 M 0.1 M pozwuny xaopnoi kucaomu P Binnosinae
44.47 mr C,H,,CIN,0,

3BEPITAHHSA

¥V saxuuieHoMY Bilt CBiTIa Mict.

AOMIIIKH

Cneyugpivosani domiwnu: A, B, C,
e

()
R e
&

A. (1RS)-1-(2,4-mmxnopdenin)-2-( 1 H-iminazon-1-in)
€TaAHON,

B. (2RS)-2-[(4-xiopbenann)oxeu|-2-(2,4-nnxnopde-
HUI)-CTAHaMIH,
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)
{

N
Fepot
Lo

C. 1-(4-xnopbenann)-3-[(2RS)-2-|(4-xnopbeH3nn)ok-
cH]-2-(2,4-puxnopdeHin)eruijimizazon.

EHAJIATIPITY MAJIEAT
Enalaprili maleas

C,H,N,0, M.m. 492.5
[76095-16-4]

(25)-1-[(25)-2-[{(1.8)-1-(Etoxcukapbonii)-3-eHii-
nponin|-aMino]nponanout]miponiani-2-kapborosa
xucnora (Z)-6yrenaioar.

Buicm: e mexue 98.5 % i ve 6insiwe 101.5 % |, y mepe-
PAXYHKY Ha CYXY PEYOBHHY.

BIACTHBOCTI

Omue. Kpucranignn# nopowok 6utoro abo maitke 6i-
JIOTO KOJIBOPY.

Posannnicrs. [ToMipHO po3unHHBA ¥ 600 P, Nerko po3-
YHHHMA Y Memanoni P, NPaKTHYHO HE POIUHHHHH ¥
semunenxaopudi P.

POIYHHAETLCA B POIBCACHNX PO3UHHAX IMAPOKCHIIB
TYKHHX MeTRTiB.

Iaasurecs npy Temnepatypi Omussko 144 °C.
IHEHTHOIKALLIS

AGcopbuiiina criekrpodotomerpia B indpayepnonii
obaacti (2.2.24).

JEPXABHA ®APMAKOITESI YKPATHH 2.0
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EHasanpHAY MaseaT
Bidnogidnicmo: cnexrpy @C3 enaranpuay maseamy. Yac Pyxoma hasa A Pyxoma paza B
() | (%ob/ef) (% ob/ob)
0-20 95 — 40 560
BUIMPOBYBAHHS 20-25 40 | 60

Pozunn S. 0.25 rcyBeTanitii po3uuHAIOTL Y 600, giavnii
6id ayaaeyio diokeudy, Pi 1oBofaTL 06'eM POIURHY TUM
CAMMM POYMHHHKOM 10 25.0 M.

Ipo3sopicts pozumny (2.2. 7). Posuun S mae Oyth npo-
30PUM.

Koasoposicrs posunny (2.2.2, memod I1). Pozunu S mae
Oyry 6esbapsHmM,

pH (2.2.3). Bin 2.4 1o 2.9. Bumipioiors pH po3unny S.

[Twrome onmwane obepranua (2.2.7). Bin —48 no 51,y
TIePEePAXYHKY Ha CyXy pedOBHHY. BusnaweHus nposo-
AT, BAKOPHCTOBYIOUH PO3UMH S,

Cynposizmni gomimxn. Pigunna xpomarorpadis (2.2.29).

Bycpepruii poswun A. 2.8 v nampio duzidpogocghamy mo-
nozidpamy P podunnaiots y 950 M godu P, noBomsith
pH 210 2.5 gocghoproio kucaomow P i nosomsits 06'em
po3umHy godoro P no 1000 M.

Bydpepruii pozyun B. 2.8 v nampiro duzidpogocghamy mo-
nocidpanty Ppo3unusiots y 950 ma eodu P, nosomsats pH
no 6.8 wampiw 2idpoxcudy possurom Konyenmposanum P
i oBOATL 06'€M PO3UKRY godoto P o 1000 mit,

Cystiw dan pozaurenns. 3mimyiors 50 M ayemonimpu-
ay P1i950 ma Sydeproro posunuy A.

Bunpobosyearuu pozyun. 30.0 mr cyGeraHitil po3amHs-
0T Y CYMILU 15t PO3YHHEHHS Ta JOBOASITL 06'eM po3-
YHHY CYMIiLEo Uit po3unHeHES 10 100.0 M.

Pozyur nopigrsnns (a). 1.0 M BUnpoSoBYBAHOIO po3-
YHHY 0BONATEL CYMILIUTIO VT PO3YHHEHHA 10 06'eMy
100.0 M.

Posvun nopisusuns (b). 3.0 mr PC3 enanranpuny oan
nepeaipku npudamnocmi xposmamozpapivnoi cucmemu
(MicTHTL JOMITIKY A) POYHHSAIOTH Y CYMIUTi VISl pO3-
YHHCHHA T4 JOBOAATH 00'EM POIUHHY CYMILIILIO [UIS
posunHeHHs 10 10.0 mi.

Pozvun nopiensnns (c). Bmicr siann @C3 enasanpury
cymiwi domiweox (noMitmku B, C, D, E ta H) posunus-
1076 B 1.0 M1 cyMilin 118 pO3THHEHHS,

Koaonka:

— possip: 0.15 M x 4.1 MM;

— Hepyxoma ghasa: conoaimep emupoa-ousiniabenzony P
(5 MKM);

— memnepamypa: 70 °C,

Pyxoma ¢haza:

— pyxoma (haza A: cymim 50 mn ayemonimpuny P1 i
950 ma Gydepuoro posunny B;

— pyxoma thaza B: cymiw 340 mi Gydpeproro posunny B
i 660 M1 ayemonimpuny P1;

JAEPXABHA ®APMAKOITESI VKPATHU 2.0

Lllsudkicms pyxomoi gazu: 1.0 Ma/xs.

Hemexmysanus: cnexTpohOTOMETPHUHO 33 TOBKUHK
xsui 215 HM.

Tuwcexuit: 50 vMx.

loenmudbixanis domiwox:

— BAKOPHCTOBYIOTE XPOMATOIPaMYy, W0 HAZAETHCH 10
DC3 enaaanpuny cymiwi dominox i xpoMaTorpamy
PO3YUHY NOPIBHAHYA (C) 1A ineHTHPIKaUiT niKiB
momimtoxk B, C, D, Era H;

— BHKOPHCTOBYIOTH XPOMATOFPAMY PO3YHHY NOPIBHAH-
Hsi (b) s inenTidikanii mika foMinky A.

Bidnocwi ympumyeanss 10 enananpuiy (dac yrpuMy-
paHHs eHananpuiy 6an3sko 11 x8): gomimky C —
6au3pko 0.2; nomiwkn B — Onuspko 0.8; nomium-
K A — Gumseko 1.1; gomimky H — Gauseko 1.3;
nomimku E — Gaussxo 1.5; nomimkn D — 6au3s-
ko 2.1.

TTpudamnicms xpomamozpaghiviol cucmemu; pO34HH 10~

piHanns (b):

— gidnowenna nix/3anaduna: ne Merue 10, ae H, — su-
coTa ik JoMitkn A Han Gasosolo siicw; H, —su-
cota HaJl 6a30BOIO JIHIEI0 HAHHIKXYOT TOUK#M XpoMa-
TOrPaM# MK IaHHM [IKOM i MIKOM CHananpuiy.

Hopmyesanns:

— domiwka A: TA0WA MIKa HE MAE NEPEBULLLYBATH [10-
ULy OCHOBHOTO MiKa Ha XpOMATOrpaMi PO3uuHY no-
pisHsHHs (a) (1.0 %),

— domiwxu B, C, D, E, H: nioiia KOXHOI AOMIILIKH He
Mae nepepuinysard 0.3 nuomti 0CHOBHOTO Mika Ha
XpoMarorpami posanny nopisusnss (a) (0.3 %);

— wecnequdikosani domiwu: NAONIA KOKHOT ZOMIIIKH
He Mie nepesuitysat 0.1 rnon OCHOBHOTO ITiKa Ha
XpoMartorpami posasny nopistsitns (a) (0.10 %);

— cyMa domiwor, Kpin dosiuku A: cyma riont mikis He
Ma€ NMepepmiiyBaTh Moy OCHOBHOTO MiKa Ha Xpo-
marorpami posyuusy nopisusiins (a) (1.0 %),

— HE 6Paxosyomy. NiKu, IIOUIA IKMX CTAHOBUTL MCHILIC
(.05 ot OCHOBHOTO TTiKa Ha XpOMATOrpami po3-
MHMHY NOPIBHAHKA (4), T4 MK, 10 BIANOBIAAE MAICT-
HOBIH KMCNOTI.

Baxxki meraum (2.4.8, memod C), He 6utswre 0.001 %
(10 ppm).
2.0 r cyOCTaHIIil MAKOTh BUTPHMYBATH BHITPOOYBaAHHSN

Ha BaxXKi MeTanH. ETaioH ro1yiors i3 BAKOPHCTARHAM
2 ML ceunto emasonnozo pozwury (10 ppm Pb) P.

Brpara s maci npu sueywysanni ( 2.2,.32). He Ginwiue 1.0 %,
1.000 r cyberanuii cywars npu Temneparypi 105 °C
TIPOTATOM 3 TOIL.

Cyasgarna 3oma (2.4. 14). He Ginbiue 0.1 %. Busuavucuus
nposoasTs 3 1.0 r cyGcrauuii,
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Enasanpmay maseaT

KUTBKICHE BUSHAYEHHSA

0.100 r cyBeranuil posuMHSIOTS ¥ 600i, aiabHiti 6id ayene~
Yo diokcudy, P, n0BOBATH 00'EM PO3YHHY THM CAMHM
po3unHHHKOM 10 30 M i Turpyiots 0.1 M poswunom
wampiro 2idpoxcudy noreyuiomerpryro (2.2 20) 1o apy-
FOro cTpubKa MOoTeHLIAMIB Ha KPHBIH THTPYBaHHS.

| Mn 0.1 M poswuny nampiw 2idpokcudy Bianosiaae
16.42 Mr C ,H,N,0,.

3BEPITAHHA

¥ 3axuuteHoOMYy Bi cBiTAA MicTi.

JOMILIKH

Cneyudgpixosani domiuxu: A, B, C, D, E, H.

Trwi Bomiwxu, wo eugenmomocn (Aami AOMINIKH, AKUIO
BOHH HasiBHI Y JOCTATHINH KUILKOCTI, MOXYTH BH3HAYA -
THEA THM 200 iHIWMM BunpoBysanuam Monorpadii. Ix
BMICT HOPMYETHCS 3arATbHONPHHHATHMH KPHTCPIsSIMI
Jutst iHIHX/Hecne MgiKOBIHHX AOMITIOK /060 3aran,-
Hoto Mmosorpadicio Cybemanuil das thapmayeemuunozo
sacmocysani. Tomy Hemae HeobXitHOCTI IX lenTndi-
KyBati, wob nokasaty sutnosiaicTs sumoram. [Jus,
Takox 5. 10. Konmpoas domiwox y cybemanuisx oas (hap-
Mmayeamunnozo 2acmocyeann). ¥, G, I,

A. (25)-1-1(25)-2-[[(1 R)- 1 -(eTokcuxapbonin)-3-de-
HumponiijamMino|nponaxot Jniponinpk-2-kapboHosa
KHCOTa,

B. (25)-2-[[(15)- 1 -(erokcnkapGonin)-3-tenimponii |-
AMIHO | IPOIAHORA KHCIOT],

C.R=H:(25)-1-[(29)-2-][(1.5)- 1-xapbokcn-3-theHin-
nponin|-aMiko|nponasoin |niponigun-2-kapboHosa
KHCOTa,

E. R = CH,-CH,-C.H, : (25)-1-[(25)-2-[[(15)-3~che~
sizn- | <[ (2-¢perineroken ) kapbouut Jnponin jamino|npo-
ranoin] nipoaiaun-2-kapbonosa Kuenora,

F.R=CH,: (25)-1-[(25)-2-[[(15)- 1-(GyTOoKCHKApDO-

Hut)-3-cheninnpornii jamino jnponasoin | niponiauH-2-
KapboHOBa KHCIOTE,

224

D. etun (28)-2-[(35,8a9)-3-meTun-1,4-niokco-oKra-
rinpomipono|1,2-a|nipasun-2-in]-4-eninbyranoar,

N.__com
S TS
He—" \,
G. (285)-2-[{(18)-3-umknorexcu- 1 - (eTokcukapGoHin) -
nponiijaMinojnponadoBa KHCAOTA,

O

He—"

H. (25)-1-[(25)-2-[[(15)-3-uuxnorekcwi- 1 -(eTOKCH~-
xkapOoHin)nponinlaMidojnponanoin|nipoxinuy-2-

KapOOHOBa KHCA0TA,
i
u

I. 1 H-iminason.
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Related substances. Liquid chromatography (2.2.29).

Buffer solution A. Dissolve 2.8 g of sodium dihydrogen
phosphate monohydrate R in 950 mL of water R. Adjust to
pH 2.5 with phosphoric acid R and dilute to 1000 mL with
water R.

Buffer solution B. Dissolve 2.8 g of sodium dihydrogen
phosphate monohydrate R in 950 mL of water R. Adjust to

pH 6.8 with strong sodium hydroxide solution R and dilute to
1000 mL with water R.

Dissolution mixture, Mix 50 mL of acetonitrile RI and 950 ml,
of buffer solution A.

Test solution. Dissolve 30 mg of the substance to be examined
in the dissolution mixture and dilute to 100.0 mL with the
dissolution mixture,

Reference sotution (a), Dilute 1.0 mL of the test solution to
1000 mL with the dissolution mixture,

Reference solution (b). Dissolve 3 mg of enalapril for system
suitability CRS (containing impurity A) in the dissolution
mixture and dilute to 10.0 mL with the dissolution mixture,

Reference solution (c). Dissolve the contents of a vial of
enalapril impurity mixture CRS (impurities B, C, D, E and H)
in 1.0 mL of the dissolution mixture.

Colurnn:

- size;l=015m, @ =41 mm;

- stationary phase: styrene-divinylbenzene copolymer R
(5 um);

- temperature: 70 °C.

Mobile phase:

mobile phase A: mix 50 mL of acetonitrile R1 and 950 mL

of buffer solution B;

~ mobile phase B: mix 340 mL of buffer solution B and
660 mL of acetonitrile RI;

Time Mobile phase A Mobile phase B
{min) (per cent V/V) (per cent V/V)
0-20 95 2 4 560

2 25 40 60

Flow rate: 1.0 mL/min.

Detection: spectrophotometer at 215 nm.

Injection: 50 ulL.

Identification of impurifies:

use the chromatogram supplied with enalapril impurity

mixture CRS and the chromatogram obtained with

reference solution (¢} to identify the peaks due to

impurities B, C, D, E and H;

— use the chromatogram obtained with reference solution (b)
to identify the peak due to impurity A

Relative retention with reference to enalapril (retention

time = about 11 min): impurity C = about 0.2;

impurity B = about 0.8; impurity A = about L.1;

impurity H = about 1.3; impurity E = about 1.5;

impurity D = about 2,1,

System suitability: reference solution (b):

~ peak-to-valley ratio: minimum 10, where H, = height
above the baseline of the peak due to impurity A and
H_ = height above the baseline of the lowest point of the
curve separating this peak from the peak due to enalapril.

Limits:

— impurity A: not more than the area of the principal
peak in the chromatogram obtained with reference
solution (a) (1.0 per cent);

- impurities B, C, D, E, H: for each impurity, not more
than 0.3 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.3 per
cent);

- unspecified impurities: for each impurity, not more than
0.1 times the area of the principal peak in the chromatogram
obtained with reference solution (a) {0.10 per cent);

~ s of impurities other than A: not more than the area
of the principal peak in the chromatogram obtained with
reference solution (a) (1.0 per cent);

- disregard limit: 0.05 times the arca of the principal peak
in the chromatogram obtained with reference solution (a)
(0.05 per cent); disregard the peak due to maleic acid.

Heavy metals (2.4.8): maximum 10 ppm.

2.0 g complies with test C. Prepare the reference solution using
2 ml, of lead standard solution (10 ppm Pb) R.

Loss on drying (2.2.32): maximum 1.0 per cent, determined
on 1000 g by drying in an oven at 105 °C for 3 h,

Sulfated ash (2.4.14): maximum 0.1 per cent, determined on
1.0 g.

ASSAY

Dissolve 0.100 g in carbon dioxide-free water R and dilute
to 30 mL with the same solvent. Titrate with (.1 M sodium
hydroxide determining the end-point potentiometrically
(2.2.20). Titrate to the 2™ point of inflexion.

1 mL of 0.1 M sodium hydroxide is equivalent to 16,42 mg
of C, H;N,O,.

STORAGE
Protected from light.

IMPURITIES

Specified impurities: A, B, C, D, E, H.

Other detectable impurities (the following substances would,
if present at a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
acceptance criterion for other/unspecified impurities andfor
by the general monograph Substances for pharmaceutical use
(2034). It istherefore not necessary to identify these impurities
for demonstration of compliance. See also 5.10. Control of
impurities in substances for pharmaceutical use): K, G, I.

9y
9 N
[} HH
= ° -

H,C

A, (28)-1-[(285)-2-[[(1R)-1-(ethoxycarbonyl)-3-
phenylpropylJamino]propanoyl]pyrrolidine-2-carboxylic

acid,

N.__com

. HH CHy
o

o
H,C

B. (28)-2-1[(18)- 1-(ethoxycarbonyl)-3-phenylpropyl |-
amino|propanoic acid,

0

™

O— HH "CHy
R o

[ "
N

C. R = H; (25)-1-[(28)-2-[[(18)-1-carboxy- 3-phenylpropyl]-
amino]propanoyl]pyrrolidine-2-carboxylic acid,

E. R = CH,-CH,-C, H.: (25)-1-[(28)-2-[[(18)-3-phenyl-1-[(2-
phenylethoxy)carbonyl]propyl]amino]propanoylpyrrolidine-
2-carboxylic acid,

E R = C,H,: (28)-1-[(25)-2-[|(18)-1-(butoxycarbonyl)-3-
phenylpropyl Jamino] propanoyl]pyrrolidine- 2-carboxylic
acid,

2132
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dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-benzo[a]quinolizine
dihydrochloride, calculated with reference to the dried
substance.

CHARACTERS
A white or slightly yellowish, crystalline powder, freely soluble
in water and in alcohol.

IDENTIFICATION

First identification: A, E.

Second identification: B, C, D, E.

A. Examine by infrared absorption spectrophotometry
(2.2.24), comparing with the spectrum obtained with
emetine hydrochloride CRS,

B. Examine the chromatograms obtained in the test for related
substances in ultraviolet light at 365 nm. The principal
spot in the chromatogram obtained with the test solution is
similar in position, fluorescence and size to the spot in the
chromatogram obtained with reference solution (a).

C. Dissolve about 10 mg in 2 mL of dilute hydrogen peroxide
solution R, add 1 mL of hydrochloric acid R and heat. An
arange colour develops.

D. Sprinkle about 5 mg on the surface of | mL of sulfomolybdic
reagent R2. A bright-green colour develops.

E. It gives reaction (a) of chlorides (2.3.1).

TESTS

Solution S, Dissolve 1.25 g in carbon dioxide-free water R and
dilute to 25 mL with the same solvent.

Appearance of solution. Solution § is clear (2.2.1) and not
more intensely coloured than reference solution Y, or BY,
(2.2.2, Method 1),

pH (2.2.3). Dilute 4 mL of solution § to 10 mL with carbon
dioxide-free water R. The pH of the solution is 4.0 to 6.0.

Specific optical rotation (22.7). Dissolve in water R a
quantity of the substance to be examined corresponding to
1.250 g of dried substance and dilute to 25.0 mL with the same
solvent. The specific optical rotation is + 16 to + 19, calculated
with reference to the dried substance,

Related substances. Examine by thin-layer chromatography
(2.2.27), using a TLC silica gel G plate R, Prepare the solutions
immediately before use.

Test solution. Dissolve 50 mg of the substance to be examined
in methanol R containing 1 per cent V/V of dilute ammonia R2
and dilute to 100 mL with the same solvent.

Reference solution {a), Dissolve 50 mg of emetine
hydrochloride CRS in methanol R containing 1 per cent V/V of
dilute ammonia R2and diluteto 100 mL with the same solvent,
Reference solution (b). Dissolve 10 mg of isoemetine
hydrobromide CRS in methanol R containing 1 per cent V/V
of dilute ammonia R2 and dilute to 100 mL with the same
solvent. Dilute 5 mL of this solution to 50 mL with methanol R
containing 1 per cent V/V ol dilute ammonia R2.

Reference solution (c). Dissolve 10 mg of cephaeline
hydrochloride CRS in methanol R containing 1 per cent V/V
of dilute ammonia R2 and dilute to 100 mL with the same
solvent. Dilute 5 mL of this solution to 50 mL with methanol R
containing 1 per cent V/V of dilute ammonia R2.

Reference solution (d). Dilute 1 mL of reference solution (a) to
100 mL with methanol R containing 1 per cent V/V of dilute
ammonia R2.

Reference solution {¢). To 1 mL of reference solution (a)

add 1 mL of reference solution (b) and 1 ml. of reference
solution (¢).

Apply to the plate 10 pL of the test solution and each of
reference solutions (a), (b), (c) and (d) and 30 pl. of reference
solution (), Develop over a path of 15 am using a mixture of
0.5 volumes of diethylamine R, 2 volumes of wafer R, 5 volumes
of methanol R, 20 volumes of ethylene glycol monomethyi

ether R and 100 volumes of chloroform R. Allow the plate to
dry in air until the solvent has evaporated. In a well-ventilated
fume cupboard, spray with chloreformic iodine solution R

and heat at 60 °C for 15 min, Examine in ultraviolet light at
365 nm, In the chromatogram obtained with the test solution,
any spots corresponding to isoemetine and cephacline are not
more intense than the spots in the chromatograms obtained
with reference solutions (b) and (c) respectively (2.0 per
cent); any spot, apart from the principal spot and the spots
corresponding to isoemetine and cephaeline, is not more
intense than the spot in the chromatogram obtained with
reference solution (d) (1.0 per cent). The test is not valid
unless the chromatogram obtained with reference solution (&)
shows three dearly separated spots.

Loss on drying (2.2.32). 11.0 per cent to 15.0 per cent,
determined on 1.00 g by drying in an oven at 105 °C for 3 h,

Sulfated ash (2.4.14). Not more than 0.1 per cent, determined
onl0g.

ASSAY
Dissolve 0.200 g in a mixture of 5.0 ml, of 0.0] M hydrochloric
acid and 50 mL of alcohel R, Carry out a potentiometric

titration (2.2.20), using 0.1 M sodium hydroxide. Read
the volume added between the two points of inflexion,

1 mL of 0. M sodium hydroxide is equivalent to 27.68 mg
of C,,H,,CL,N,0,

STORAGE

Store protected from light.
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C, H,N,O,
176095-16-4]
DEFINITION
(25)-1-[(25)-2-[[(15)-1-(Ethoxycarbonyl)-3-phenylpropyl |-
amino |propanoyl| pyrrolidine-2-carboxylic acid
(Z)-butenedioate.
Content:98.5 per cent 1o 101.5 per cent (dried substance).

CHARACTERS
Appearance: white or almost white, crystalline powder

Solubility: sparingly soluble in water, freely soluble in
methanol, practically insoluble in methylene chloride. It
dissolves in dilute solutions of alkali hydroxides,

mp: about 144 °C,

IDENTIFICATION

Infrared absorption spectrophotometry (2.2.24).
Comparison: enalapril maleate CRS.

TESTS

Solution §. Dissolve 0.25 g in carbon dioxide-free water R and
dilute to 25.0 mL with the same solvent.

Appearance of solution, Solution S is clear (2.2,1) and
colourless (2.2.2, Method I1).

pH (2.2.3): 2.1 t0 2.9 for solution §.

Specific optical rotation (2.2.7): - 48 to - 51 (dried
substance), determined on solution S,

M, 4925

General Notices (1) apply to all monographs and other texts
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Enalaprilat dihydrate

o#>
N
Q\/\(N
; o
0—y HH CHy
HiC o

D. ethyl (25)-2-[(35,8a5)-3-methyl-1,4-dioxo-
octahydropyrrolo[1,2-a]pyrazin-2-yl]-4-phenylbutanoate,

i coM
o—\i HH CH
HiG o

G. (25)-2-[[(18)-3-cyclohexyl-1-(ethoxycarbonyl)propyl |-
amino| propanoic add,

8 Wi
(s} HH CH,y
He— _\o

H. (28)-1-[(25)-2-[[(18)-3-cyclohexyl-1-{ethoxycarbonyl) -
propylJamino|propanoyl |pyrrolidine-2- carboxylic acid,

"

1. 1H-imidazole.

01/2008:1749
corrected 7.0
ENALAPRILAT DIHYDRATE
Enalaprilatum dihydricum
® Y .com
\M n 7} S § 200
HO,C HH CHy L
C,.H,N,0,2H,0 M. 3844
[84680-54-6]
DEFINITION

(25)-1-[(28)-2-[[(18)-1-Carboxy-3-phenylpropyl}amino]-
propanoyl)pyrrolidine-2-carboxylic acid dihydrate.
Confent:98.5 per cent to 101.5 per cent (anhydrous substance).
CHARACTERS

Appearance: white or almost white, hygroscopic, crystalline
powder.

Solubility: \'cr{;lxlighdy soluble or slightly soluble in water,
sparingly soluble in methanol, practically insoluble in
acetonitrile,

It shows pseudopolymorphism (5.9).

IDENTIFICATION

A. Specific optical rotation (see Tests).

B. Infrared absorption spectrophotometry (2.2.24),
Preparation: mulls in liquid paraffin R.
Comparison: enalaprilat dihydrate CRS.

If the spectra obtained show differences, expose the
substance to be examined and the reference substance to
a 98 per cent relative humidity for 3 days using a chamber
conditioned with a saturated solution of calcium sulfate R,
Record new spectra.

TESTS

Appearance of solution. The solution is clear (2.2.1) and
colourless (2.2.2, Method II),

Dissolve 0,10 g in water R and dilute to 100.0 mL with the
same solvent,

Specific optical rotation (2.2.7): - 53.0 to - 56.0 (anhydrous
substance),

Dissolve 0.200 g in methanol R and dilute to 20.0 mL with
the same solvent.

Related substances. Liquid chromatography (2.2.29). Use
Sreshiy prepared solutions,

Buffer solution. Dissolve 1,36 g of potassium diliydrogen
phosphate R in 950 mL of water R. Adjust to pH 3.0 with
phosphoric acid R and dilute to 1000 mL with water R.
Solvent mixture. Buffer solution, acefonitrile R1, methano! Ri
(122 V/VeV),

Dissolution mixture. Solvent mixture, buffer solution
(8:92 V/V),

Test solution. Dissolve 25.0 mg of the substance to be
examined in 2.5 mL of methanol R1 and dilute to 25.0 mL
with the dissolution mixture.

Reference solution (a), Dilute 1.0 mL of the test solution to
100.0 mL with the dissolution mixture, Dilute 5.0 mL of this
solution to 10.0 mL with the dissolution mixture.

Reference solution (b). Dissolve 5 mg of enalaprilat for
system suitability CRS (containing impurity C) in 0.5 ml of
methanol RT and dilute to 5 mL with the dissolution mixture.

Reference solution (¢). Dissolve the contents of a vial of
enalaprilat impurity G CRS in 1 mL of the test solution.

Column:

- size:l=025m, @ = 4.6 mm;

- stationary phase: end-capped octadecylsilyl silica gel for
chromatography R (5 pm});
temperature: 70 °C,

Mobile phase:
- mobile phase A: solvent mixture, buffer solution
(10:90 V/V),

- mobile phase B: acetonitrile R1;
Thme Mobile phase A Mobile phase 8
(min) {per cent V/V) (per cent V/IV)
0-25 100 0
2550 100 90 010
50 - 80 9% 10

Flow rate: 2.0 mL/min.

Detection: spectrophotometer at 210 nm.

Infection: 20 pl.

Identification of impurities: use the chromatogram

supplied with enalaprilat for system suitability CRS and

the chromatogram obtained with reference solution (b) to

identify the peak due to impurity C; use the chromatogram

obtained with reference solution (¢) to identify the peak due

to impurity G.

Relative retention with reference to enalaprilat (retention

time = about 21 min): impurity C = about 1.2;

impurity G = about 2.9,

System suitability: reference solution (b):

~ peak-to-vailey raftio: minimum 2.0, where H, = height
above the basdine of the peak due to impurity C and
H, = height above the baseline of the lowest point of the
curve separating this peak from the peak due to enalaprilat.

Limits;

- impurities C, G: for cach impurity, not more than the arca
of the principal peak in the chromatogram obtained with
reference solution (a) (0.5 per cent);

General Notices (1) apply to all monographs and other texts
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AnoTtamia (Summary)

Introduction. Enalapril maleate is an API that is part of drugs used in the
treatment of hypertension and are considered basic.
Research objective. Based on previous scientific research, develop a method for
quantitative UV spectrophotometric determination of the API enalapril maleate in
tablets.
Research methods. Bibliosemantic, UV spectrophotometry.
Results. When familiarizing with the conclusions of scientists regarding the
methods for quantitative determination of the API enalapril maleate in solid dosage
forms, it can be stated that the active substance can be determined by HPLC,
neutralization method and spectrophotometry. The method for quantitative UV
determination, which was developed by Ukrainian scientists [1], from our point of
view, is the most express, environmentally friendly and inexpensive, taking into
account the above, we developed our own method, based on the experience of
Ukrainian colleagues.
The objects of the study were solid dosage forms (the mass of the active ingredient
in one tablet is 10 mg) produced by pharmaceutical companies in Ukraine and
Poland. Methanol was chosen as the solvent. The absorption spectrum for the
enalapril maleate solution (we used a pharmacopoeial standard sample of Enalapril
maleate with a concentration of 20 pug/ml, which was prepared by standard dilution
methods from a previously prepared solution with a concentration of 98.5 ug/ml,
the sample was weighed on a Mettler ToledoXS204 laboratory balance) was
analyzed in the range of 200-240 nm. The optical density of the solution was
measured using a SPECORD 200-222 U 214 spectrophotometer. The
concentration of the active ingredient enalapril maleate was determined using the
calibration graph method. Analyzing the results of UV-spectrophotometric
determination of API in tablets, it can be concluded that the results meet the
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requirements of the State Pharmaceutical Institute, the relative error of the average

value does not exceed 2.5%.
Conclusions. A method for quantitative UV-spectrophotometric determination of
API enalapril maleate in tablets has been developed and tested, the results correlate

with the concentrations specified by the manufacturer in the instructions for

medical use.

42



