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BCTYII

Himonumin € mpemapaToM JApyroro MOKOJIHHS JUT1IPOMIPUIMHOBUX
aHTOTOHICTIB KaTioHIB Kanblito, SKHii Ji€ JuIle HA CyTUHU TOJOBHOTO MO3KY 1
IPHU3HAYAETHCS MAllieHTaM 3 cy0apaxHOITaJIbHUM KPOBOBHIMBOM [1,2].

CybapaxHOigaJlbHUH KPOBOBWJIMB € TOCTPUM TOPYIICHHSIM MO3KOBOTO
KPOBOOOIry, CyMpOBOKY€ETHCA CTPYKTYPHUMHU 1 MOP(OJIOTiYHUM 3MIHAMU Yy
TKaHMHAaX MO3KY 1 3/1€01JIbIIIOT0 BUHUKAE BHACIIIOK (h13MYHOTO ab0 €MOIIITHOTO

nepenanpyxenss (Puc.1, [2]):

Puc 1. CybapaxHoiganbHu KPOBOBUIIMB.
CumnTomMamMu € panTOBUW IHTEHCHUBHUW TOJOBHHM  Ollb, SKUH
CYIPOBOJIKYETHCS ~ BTPATOIO  CBIJIOMOCTI,  OJIFOBAaHHSIM, BETreTaTUBHUMHU

MOPYIIEHHSIMU TOIILIO.



Axmyanonicms memu:. llomyk anbTEepHATUBHUX METOAMK KIJIBKICHOTO

BU3HAYCHHS HIMOJUIIIHY.

Mema: po3pobutu Ta anpoOyBaTH METOAMKY KUIbKICHOTO BHU3HAYCHHS

HIMOJIUITIHY Y Ta0JIETKaX CIIEKTPOPOTOMETPHUUHUM METOIOM.

3aeoanna:
1. [IpoBectn  0iOMiOCEeMaHTHYHUN  aHali3  II0JI0  3aCTOCYBaHHS
npenapaTiB 3 HIMOJHUIIIHOM, mpoaHamizyBaTu Horo  (¢i3uKO-XiMI4HI Ta

(dbapmakoIOTiyHi BIaCTUBOCTI, MEXaHI3M i1 Mpenapary Ta MeTaboi3M.

2. [IpoananmizyBatu  ileHTU(]IKaIlIl0 Ta  METOAMKUA  KUIBKICHOTO
BU3HAYCHHS HIMOJUIIIHY.

3. Ha ocHOBI BUKOHAaHOTO 010J10CEMAaHTUYHOTO aHAII3y PO3POOUTH
QIbTEPHATUBHY METOJIUKY KUIbKICHOTO BU3HAYEHHS HIMOJIMIIIHY 3 TaOJIETOBAHHUX
(bopM METOOM CIEKTPOPOTOMETPII.

4, [IpoBectT ampoOariiro Ta YacTKOBY  BalliJIaIliio METOJIUKH
CHEKTPOPOTOMETPUYHOTO  BU3HAYEHHS HIMOJUIIIHY Yy TBEPAUX JIKAPCHKUX
dbopmax.

Memoou docnioricennan: 610110CEMAHTUYHUN, CHEKTPOPOTOMETPUIUHHA.

Hosusna ma 3Hauennsa oo0epicanux pe3ynabmamig: 3anpONOHOBaHA
albTEpHATHBHA METOJIMKA KUIbKICHOTO BH3HAUEHHS HIMOJMIIIHY Yy TBEPAHX

JIKapchKuX (popMax cneKTpoPOTOMETPUYHUM METOOM.

Anpobauin pezynomamie 0ocnioxycenns. Pezynbrat podotu Oyim
MPEICTABIICHI HA HAYKOBO-MPAKTUYHIN KOH(PEPEHIIIT 3 MI>KHAPOIHOIO y4acCTIO
«®PapmalleBTHUHA OCBITa, HAyKa Ta MPAaKTHKA: CTaH, IpoOJIeMHU, IEPCIEKTUBU

PO3BUTKY», IpUCBsiUeHA 25-piuyto (papmanieBTHuHOTO (hakynsrery, 19-20.12.2023.

Cmpyxkmypa poéomu. PoOoTa nipecTaBiieHa Ha 43 CTOpiHKax, 10JaTKiB -4,

PUCYHKIB- 3, TaOIHUIh- 3.



OCHOBHA YACTHHA. Po3ain 1. Himoaunin, MeToaAu BU3HAYEHHS.
1.1 3acTrocyBaHHS HIMOIMITIHY.

Jlikapchbki 3acO00M 3 HIMOJUIIIHOM 3aCTOCOBYIOTh NPH MOPYIICHHSIX
MO3TOBOT'O KpPOBOOOIry, crasMax CyIAdWH TOJOBHOTO MO3KY, XBOpOOi

AnbrreriMepa [2,3].

1.2. ®@i3uko-xiMiuHi BJACTUBOCTI HIMOTHUITIHY.

3a IUPAC ximiyHa pedyoBHMHA Mae HAcTymHy Ha3By: 3-(2-methoxyethyl) 5-
propan-2-yl 2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate
[3].

®opmyna crionyku: CyiHysN,O7.
MosnsipHa Maca HiMOUIIIHY cTaHOBUTH 418,44 r/MOb.

I_Ie CIIOJIYKA CHHTCTHYHOI'O ITIOXOKCHHA, 3a aIrpCraTHUM CTAHOM IIC JKOBTUM

KPUCTAJIIYHUM TOPOIIOK, Yy BOAI Maibke Hepo3unHHUH. Po3umHseThcs y


https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B5%D0%BD%D1%8C
https://uk.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
https://uk.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%B5%D0%BD%D1%8C

eTWIALIETAaTl, HE3Ha4YHO Yy eTwioBoMy crouptTi. Jleski  (i3uKo-XiMIYHI

XAPAKTCPUCTHUKHU HaBeI[eHi HMKYC!

T — 125 °C. (+), [0]%% = +7,9° (c=0,439 y miokcasi).
[0]®p = —7,93°(c=0,374 y miokcani) [3].

30epiratoTh pEYOBUHY Y XIMIYHOMY MOCY/1 3 TEMHOTO CKJIa 0€3 I0CTYIy CBITJA 1

HOBITPS.

1.3. Mexani3m aii Ta MeTa00J/1i3M HIMOAMITIHY.

Himonumin € ceeKTUBHUM OJIOKATOPOM Kajbli€EBUX KaHaTiB L-Tuiy, T00TO
€ anTaronicToM Kationis Ca”". HiMOIHIIIH MPOSBIISE CYIMHOPO3IIMPIOIOUY IO 1O
BIIHOIIICHHIO JI0 CYJWH TOJJOBHOTO MO3KY, € CIIa3MOJITHKOM, 3015IbIrye niepdy3iro
B YP@KEHUX JUISHKAX MO3KY. TepaneBTUYHUMN €(dEeKT HIMOJIUIIIHY 3aKII0YAETCS Y
3MEHIIECHHI BUSBIB PI3HUX NATOJIOTIYHHUX CTaHIB HEBPOJOrii 1 cradum3aril
(GyHKIIOHAJTFHOTO CTaHy HEHpPOHIB TojoBHOro Mo3Ky. [Ipu mpuitomi mpenapary
cnoyatky 50% aKTUBHOI J11F040i PEYOBHHHU BCMOKTYETHCS 3 IIITYHKOBO-KHUIIKOBOTO
TpakTy 1 yepe3 10-15 xBuUmMH MeTabOITH 111€1 PEYOBUHU BKE€ MOKHA BUSIBUTH Y
m1a3Mi KpoBi. MakcMMyM KOHIIGHTpaIlli mpenapaTy y KpoBi T0cATaeThes yepe3 60
XBWIMH 1 B cepeaHboMy Mae 3HaueHHs 30 mr/mi. HiMomumiH Biapi3HSIEThCS
HU3BKOIO 010JI0CTYIHICTIO, IHTEHCUBHUN METa0O0I3M CIOCTEPITAETHCS Yy TEUIHIII,
BUBOJIUTHCA 3 OPTraHi3My y BUIJISAI HEAKTUBHUX MeTabosiTiB HUpKamu (50%) Ta

xoBuy (30%)[3-4].



1.4. ®apmakoJioriyni egexkTH, M0OIYHI epeKTH TA MepPea03yBAHHS.

Himomunin BimHOcuThCA 10 (apmakosoriunoi rpynu CO8CAO06, mocuiroe
TIIOTEH3UBHY 110 aHTUTINIEPTEH3UBHUX IpEIapariB, TOMY, Y MOE€IHAHHI 3 1HITUMHU
aHTOrOHicTaMH KaTioHiB Ca’* MOXIMBE B3acMHE MOCHICHHS (hapMaKoIOTidHHX
epekTiB 3 HipeauniHoM, BepanomiuioM Ttoulo. IloOiuHMME edekTamu TpH
BUKOPUCTAaHHI TMpenapary Moxe OyTH 3HWXKEHHS apTepiajibHOrO THUCKY,
Opanukapais abo Taxikap/isi, HyJ10Ta, MITIUBICTh, 30y/KEHHS, Ienpecis, 0€3COHHS

[4-11].

OnHoyacHO 3 HIMOJHUIIIHOM JIOIIJBHO TIPU3HAYATH TeNanpoTEeKTOPH,
MPOTUIIOKA3aHO TPHHOM TPH BaXKHX IMOPYMICHHAX (YHKIT MEYiHKH, HAOPSIKY

TKaHWH FOJIOBHOTO MO3KY, Y TIEp10/] BariTHOCTI Ta JaKTaIlii.
Bzaemoois 3 inwumu npenapamamu npu 00HOYACHOMY NPUUOMI.

Jlikapchbki 3aco0u, sIKl BIUIMBalOTh Ha (epMeHTaTUBHY cucteMy P450 3A4
Ipy MEePOpPAIbHOMY 3aCTOCYBaHHI 3 HIMOAMIIIHOM 3MIHIOIOTh MeETa0o0i3M

HIMO/IUITIHY.

OpHouacHuid npuiioM (IYOKCEeTHMHY 3 HIMOAMIIIHOM MPU3BOJIUTH 10
30UIbIIIEHHsT KOHIIHTpalii y Tia3Mi KpoBi ocTanHboro Ha 50% y xXBOpHX

MAII€HTIB JITHBOTO BIKY.

Pudamminuu  migcuiatoe  MeTa0oii3M  HIMOJMIIIHY, TOOTO  3HMXKYE
e(deKTUBHICTh HiMOIUIIHY. OJHOYACHUIA TpHUiioM pudaMminuHy Ta HIMOIUIIHY

MPOTUIIOKA3aH.

OpHouacHUW TPUHOM HIMOJUIIHY 3 MPOTHENUICNTHYHUMU 3aco0amu
(benobapbiTan, kapOaMaszemnid TOIIO) 3MEHIIye 010/J0CTyIHICTh Ta €(EKTUBHICTh
HiMoauminy. OfHOYAaCHUA TPUHOM 3 TPOTHUETIVICNTUYHUMHU 3aco0amMu  He

PEKOMEHTy€ThCS.
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Maxkponigai aHTHOIOTHKH (KJIapUTPOMILMH, TENITPOMILIMH), 1HTIOiTOpH
HIV-nipotea3 Ta HCV-npoteas (inaunaBip, HendiHaBip, cakBiHABIp, OO1ENPEBIp,),
a30JIbHI AHTUMIKOTHKM (KETOKOHA30JI, 1TPAaKOHA30Jl TOIIO) BIUIMBAIOTH Ha
TEpaneBTUYHUIN ePeKT HIMOJUIIIHY OCKUIBKU € 1HTi0iTopamu nutoxpomy P450, i,
Npyd OJHOYACHOMY TMPUMOMI 3 HHUM,  TAaIllEHTY HEOOXiAHO KOHTPOJIOBATU

apTeplajJbHUMN TUCK.

[imoTeH3uBHI mpenapatd MpPH OJHOYACHOMY MPHHOMI 3 HIMOJIUIIHOM

MTOCHJTIOIOTH TIITOTEH3UBHUM €(EeKT.

He PCKOMCHAYETLCA OJHOYACHC BKMBAHHA HiMOIII/Il'IiHy 3 HaIIOsIMH, K1

MICTSITh TpeiindpyToBuii cik [4-11].
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1.5. MeToau inenTudikamii Ta KiIbKiCHOr0 BU3HAYECHHS HIMOJAUIIIHY.

CyOcranmito HimoaumiH i1eHTHPIKYIOTh (i3UKO-XIMIYHUM MeTooM 3a [U-
crektpoM norrHanHsA [12]. KinbkiCHO HIMOIWIIIH BHU3HAYAIOTh LEPIMETPHUHUAM

TUTPYBAHHSM y HEBOJTHOMY CEPEIIOBHIIL 3 iHAUKaTopoM (hepoinom [12].

3a €spomneiicbkoro (apmakoneero [13] (Jomartox 1) cyOcraHIii0 BH3HAYAIOTH
METOJIOM pinuHHOI Xpomartorpadii. [Ipu 11bOMy BUKOPHUCTOBYIOTH, SIK HEPYXOMY
dazy, koJoHKy po3MipoM 0,125 M Ha 4,6 MM HaAIlOBHEHY OKTaJICIMJICHIIIKAreaeM
s xpomarorpadii mpu temmeparypi 40°C, pyxoMow (Ga30r 0GHPAIOTh CyMiLl
MeTaHoNl — TeTpariapodypan -Boaa y cmiBBigHomeHHl 20:20:60. IIBuakicts
MOTOKY 2 MJI/XB., 1HXKeKIisg 20 Mkia. JleTekTyBaHHS CHEKTPO()OTOMETpUYHE MPHU

JTOB)KWHI XBWI 235 HM.

1.6. CnexkTpodoToMeTpiuHi MeTOIM T0CTiTKEHHS.

CnextpodoTOMETpiYHI METOIU JOCIHIIKEHHS (alli — crekTpodoTtoMeTpis,
JlogaTok 2) 1ie rpymna METOIB, SKi BIZHOCATHCS OO ONTHYHHUX METOIIB aHAI3y
[14]. CnextpodoTomeTpist 3aCHOBaHA HAa BU3HAYCHHI ()i3MKO-XIMIYHUX BEIUYHH (
aHai31 aHATITUYHOTO CUTHATY, SIKMl BUHUKA€E MIPU B3a€EMOJIT €JIEKTPOMArHiTHOTO
BUIIPOMIHIOBaHHS 3 PEUOBHMHOIO) TIPU BUBYEHHI CIIEKTPIB MOTJIMHAHHS TBEPJUX Ta
piakux crnoiayk B Y®-, [ — ta Bunumiii obnacti. [Ipy KiTbKiCHOMY BHU3HA4Y€HHI
aHaATI30BaHOT PEYOBHUHU, SK TMPABUJIO, JOCHIIHUK BHUKOPHUCTOBYE KOJIHOPOBI
peakilii, To0To, K0 peuoBrHa Oe30apBHA, OJTHIEIO 3 METOJMYHUX 3a7a4 € MOIIYK
NEpPeBOly AaHaII30BaHOI pPEYOBUMHU Yy 3a0apBieHy CHOJNYKY (MpOBEIEHHS

nonepeHbo1 (POTOMETPUYHOT PeaKIlii).

OnTuyH1 METOIM 3aCHOBAHI HA TOJOBHOMY 3aKOH1 CBITJIOMOTJIMHAHHS
Byrepa-JlamGepra-bepa, sikuii OB s13ye MPsIMOIO 3aJICKHICTIO ONITUYHY T'YCTHHY
PO3YHHY (SKIIIO pEUYOBHMHA y PO3YMHI OJTHOPIIHA) 3 TIEBHOIO TOBIIUHOIO PEYOBHHU

Ta HOr0 KOHIICHTPAIIIEIO.
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KinpkicHuii crieKTpo)OTOMETPUYHMI aHANTI3 PEYOBUHU MPOBOJAATH MPH
CTaJIi{ JOBKUHI XBHJII MOHOXPOMAaTHYHOTO CBITNA. Y po0OTax MpU BU3HAYCHHI
KOHIICHTpALlli aHaJi30BaHO1 pEeYOBUHU BUKOPHCTOBYIOTH METO T00ABOK, METOT
CTaHJapTy a00 KOHIIEHTpAIII0 110401 (aHaJTi30BaHOi) PEYOBHHM BH3HAYAIOThH 32

rpaayoBaIbHUM (KamiOpyBabHUM) Tpadikom [14].
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Po3zain 2. ExkcnepuMeHTAJIbHA YACTUHA.

PoGoTta Oyma BukoHaHa Ha Kadeapi aHANTHYHOI, (HI3UYHOI Ta KOJIOITHOI
ximii HarionansHoro Meauunoro yHiepcutety iMmeHi O.0O. boromorblis.
2.1. Marepiajin Ta MeTOM.

2.1.1. Mera nocaiaKeHH.

B pesynbprari 610;110CEMaHTUYHOTO aHajli3y OyJIo 3’SICOBAaHO, IO KUIBbKICHE
BU3HAUEHHS HIMOJUMIHY, SKUA BXOIWUTH JO CKJIaay JIKapChKUX Ipernaparis
MOJKHA TPOBOJIMTH PI3HOMAHITHUMHU Xpomarorpadiuaumu merogamu [15-19]. Mu
srogHi 3 aBtopamu [20], sKi poOJATH HArojoc Ha TOMY, IO XpoMmaTorpadidHi
METOJIM € TOYHUMH 1 CydyaCHHUMH, ajie, OJHOYACHO, TOPOTOBapTiCHUMHU. Tomy
NOCTIiHO ~ Tpeba po3poOJsATH HOBI aJbTEPHATUBHI METOJIUKH KUIBKICHOTO

BU3HAYCHHS JIIFOUO] PEUOBHHHU caMe y JIiKapchkux 3acobax [20].

ExcniepuMeHTabHO TI0BENICHO, 1110 po34uH HiMoauminy y JIM®DA B3aeMo/ie
3 HATPid TIAPOKCHUIIOM 3 YTBOPEHHSM KOMIUIEKCHOI CIIOIYKH YKOBTOTO KOJIBOPY.

MakcuMyM TOTJIMHAHHS LOTO0 KOMIUIEKCY 3HaxomuThes y mexax 440-450 um

[20].

2.1.2. O0 €xTH J0CTIAKEHHS.
JIJIsi KUTBKICHOTO BU3HAYEHHS HIMOAMIIHY MH 00palid HIKYE3a3HAYCHI
TBEP/ JIKapChKi popMu:
e npenapar Himomumin BupoOnunTBa IIAT HBIL[ «bopmariBcbkuit
X®D3» (3pazok 1)
e npenapatr Hemoran BupoOHunTBa MedochemielLtd., Cyprus, Europe

(3pazoxk 2).
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i TBepAi diKapchKi (hopMu peaizyloThCsl aTeYHUMH 3aKJIaJaMH Ta MaloTh

CKJIaJ:

3pazoxk 1:

e | Tabmerka mictuth 30 Mr HiMoaumiHy (y mepepaxyBanHi Ha 100 %

CYXOi PEYOBHHH);

JlomomMiKHI pE4OBUHHU:

o IloBinon;

o Ilemrono3a MIKpOKPUCTATIYHA;

o Kpoxmaib KyKypyn3sHuU;

o JlakTo3u MOHOTIApAT;

o Kpocnosinos;

o Marwsito creapar;

o IlniBkoBe NOKPUTTS (TIAPOKCUIPONIIMETHIILIEIION03a,
KOMOBIJIOH, MOJIETHJICHTIIKOIb, TPUTIIIIEPUIN CEPEITHBOTO
JIAHITIOTa, MOoJieKCcTpo3a, TuTany Alokcun (E171), 3amiza okeun

yepBonuii (E172), 3amiza okcuy sxostuii (E172)).

3pa3ok 2:

e 1 TaGieTka MICTUTh HiMOauMIiHY 30 MT;

JlomoMi>kHI pEYOBUHH:

O

O

IToBimon K25;

[{emrono03a MIKpOKPUCTATIYHA;

Kpoxmane KyKypya3siHu;

KpocmnoBinoH;

MarwHito creapar;

Oo6omnonka: Tanbk, Opadrywhite OY-28920 (cnupT nomiBIHUIOBUH,
tutany giokcun (E  171), Tampk, mnemutun (E  322),

kcanTtaHoBakaminb (E 415)).
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Himogumnin  BupoOHuMITBa [IAT HBI[ Hemoran BUPOOHHMIITBA

«bopmariBebkmii X3y, 3pazok 1 MedochemieLtd., Cyprus, Europe,
3pa3ok 2
_ NAT HBL “BOPLIATBCHKUIA X®3"
Nimodigine 30 mg .’
() ‘
$eres HIMOOMMIH Sese 0 e IO

es NNiS%0200 eSonoman
TabneTi, BRPUTI NNIBKOE0sS 0G0NOHKGID .. H'EMOTAH

30 raBnetok H|M0gv|niH 30 Mr
Npoginaxmusa ma nikysanus
lwemivyHux Heepanoalusux poznadia | rm
-'....,_ l

2.1.3. [Tocya Ta o0J1agHAHHS.
1. XimiuHMI MIpHUW OCY] U1 PUTOTYBAaHHS PO3YMHIB KJIACy TOUHOCTI A.
2. Baru na6opatopui MettlerToledo XS204 ([{onatok 3).
3. Cnexrpodoromerp Jenway 6305(/logaTok 4).

4. TlopuensiHOBa CTYIKa 3 TOBKAYUKOM.

2.1.4. PeakTHuBH.
1.Po3unn JIMDA.
2. Bonma mucrunnoBana.

3. Harpito rigpokcun mapku YJIA.
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2.1.5. MeToanka Ta yMOBH NPUTOTYBAHHS PO3YMHIB.

[IpuroryBaHHsi CTAHIAPTHOIO PO3YHHY.

Touny HaBaxkky cyoctaniiii (0,0150 r) nepeHOCATh Yy MipHY KOJIOY Ha 25 M
1 po3umHsATh Yy JM®A, mnpu HeoOXimHOCTI (GuIbTpyroTh. Jam 2 M
IPUTOTOBAHOTO PO3YHHY BiIOMPaOTh y MipHY K0i0y Ha 25 mui, gogatots 0,5 m
5% pozunny NaOH 1 noBogsate IM®A 1o pucu. BumipioroTb ONTHYHY TYCTHHY.

Konnentpariis po3unny cranoButh 0,0024 r Ha 100Mma [20].

IIpuroryBanHsi 10C/IiIKyBaHUX PO3YHHIB.

Tabnetkn 3pas3kiB (KOXKHY OKpeMo, Maca HaBaxku Big 0,1-0,2 1)
pO3TUPAIOTh Y mopuessiHOBIM crynul. HaBaxky po3unssors y IM®DA y MipHIi
KoJ01 Ha 25 M, mpu HEoOXiAHOCTI GUIBTPYIOTh. Jlami 2 M MPUTOTOBAHOTO
pO34YMHYy BiIOMPAIOTH Y MipHY KO0y Ha 25 mu, gonaroth 0,5 ma 5% po3uuHy
NaOH 1 pgoBomsate JIM®PA no pucu. BumipioTh ONTHYHY TYCTHHY.

BHKOpHUCTOBYIOTH CTaHAPTHI KIOBETH 3 TOBIIMHOIO mIapy 1 cm.

IMpuroryBanus 5% po3uuny NaOH.

3BaxytoTh 25 T kpuctamiuaoro NaOH i po3unnsoTs y MipHii ko061 Ha 500

M. BBaxkaroTh, 1110 TyCTHUHA PO3YUHY JOPIBHIOE 1.

2.1.6. MeToanka cnieKTpo(pOoTOMETPUIHOT0 BUZHAYCHHSI.

OnTHuHy TYCTHMHY NPUTOTOBAaHMX PO3YHHIB BHMIPIOIOTH 3a JOMOMOTOIO

cexkTpooToMeTpa Mpu JOBXKHUHI XBHIII 445 HM y KIOBETax 3 KBapIly 3 IIapoM
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I=1cwMm [21].
2.1.7. KinpKicHe BU3HAYCHHS.

Macy airo4oi pe4oBHHU HIMOJIMITIH BHU3HAYAIOTh 3a 3araJIbHOBIJOMUMU

dbopMyaMu po3paxyHKIB 3a METOJIOM cTangapry [21]:

M= A-C,-M,25-25/A,a-1-2-100
A — oNTHYHA TYCTHHA aHATi30BAHOT'O PO3YUHY
A,— ONITHYHA TYCTHHA CTAaHJIAPTHOTO PO3UYUHY
C, - KOHIIGHTpAIlis CTAHJAPTHOTO PO3UNHY
M., - cepenns Maca TabJIETOK, T
a — HaBa)kKa Ta0JeTOBAaHOI MacH, T

| — ToBmMHA mapy, cMm
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Po3nin 3. Pe3yabraT T2 iX 00rOBOpPEHHS.

[lepen mpoBeneHHSIM CHEKTPO(POTOMETPUUYHUX BHU3HAUYEHDb JOCHITHUKOM
BUPIIIYETbCSI TUTaHHS WIOAO YMOB JETEKTYBaHHS (BHOIp JOBXHMHHA XBHJI

JOCTIKCHHS).

3 METOI0 BI/IpiHIeHHH ObOT'O ITMTAHHA I[OCJ'IiI[HI/IK 6y,Z[y€ CIICKTpP IMOTJIMHAHHAA,

TOOTO BHWBYAE 3aJICKHICTh ONTUYHOI T'YCTUHU BiJ JTOBKUHU XBUJI1 A.

Jns moOyAoBH 1i€i 3aJIEKHOCTI MU BUKOPUCTOBYBAJIM CTAHJIAPTHUI PO3YHH.

Pesynbratu mpencrasneni y Tabmumi 1 ta Ha Pucynky 2.

Tabmuus 1. 3anexHICTh ONTUYHOI TYCTMHHM CTaHIApPTHOTO pO3YMHY A BiJ

JIOBXKWHHU XBHJI A.

Hosxuna | 349 | 380 |[400 |420 |445 |475 |520 |535 |550 |565

XBUJI A

Omtiama | 0.056 | 0.060 | 0.071 | 0.081 | 0.084 | 0.078 | 0.042 | 0.040 | 0.037 | 0.031

I'yCTHHA

A
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0,1

0,08

0,06

0,04

0,02

340 360 380 400 420 440 460 480 500 520 540 560 580 600

Puc.2. I'padiuna 3ay1e:xHICT, ONTUYHOI TYCTUHH A Bl JOBXKUHU XBUJIL A

(cieKTp MOTJIMHAHHS).

3 HaBEJIEHUX EKCIMEPUMEHTAIIbHUX JaHUX MOXHa 3pOOUTH BHUCHOBOK, IO
KUTbKICHI BUMIPIOBAHHSI 1110401 pe4oBUHU HiMoaumiH, KU BXOIUTH O CKIaay
TJI®, nomiabHO NPOBOJUTH TIPU AOBKHHI XBWIl 445 HM. Ilicis BuU3HAYCHHS
ONTUMAJIBHOI JIOBXXMHU XBUJIl MPOBOJAWIIM KIJIbKICHE BHU3HAUYEHHS HIMOAMIIHY Y

tabnerkax. Pe3ynbratu KiIbKICHOTO BU3HAYCHHS HaBeseHo y Tabmuiri 2.



20

Tabdauus 2. Pe3yabraTm KiJIBKICHOTO BH3HAYEHHSI HIMOIMIIHY Yy

TBEpPAMX Jikapcbkux popmax (3pasok 1 ta 3pa3ok 2).

TJID Maca HaBaXKu Maca 3HaiiJieHOi 1104901 peYOBUHH,
Ta0JIETOBAHOT T, B IEPEPAXYHKY Ha CEPEIHIO MaCy
dbopmu, T Ta0JICTKH

3pazok 1 0,1010 0,0287
0,0291
0,0295
0,0310
0,0301

3pazok 2 0,1008 0,0279
0,0302
0,0289
0,0305
0,0303

Bwmict Himonuminy 3rigao 3 DY 0,027-0,033 r, noxuHa XBUIi 445 HM.

CratuctryHa oOpoOKa OJep:KaHUX pe3yJIbTaTIB:
1) nepesipka na nassuicme 2pyouUx HOXuUOOK.
[lepeBipka Ha HasIBHICTH OJHOPITHOCTI BUOIPOK BU3HAUaAM 3a KpuTepiem Q,
SAKUW PpO3paxoBYBaJld BUXOJAYM 3 po3Maxy BapioBanHs R. Jlmg n
=5(KUIbKICTh BUMIpIOBaHb) R BU3Hauanu Tak:
R = |X;-X,|, BigmoBiguo, Q = |X1-X,|/R.
PospaxoBanuii kputepiii R mopiBHIOBaBCS 3 KOHTPOJBHUM 3HAYEHHSM ISt
JaHii TOBipYOi IMOBIPHOCTI Qra62(0,95;5) = 0,64
3a JI®Y Bubipka € oHOPiAHOIO KO KpuTepid Q He mepeBUIye Qg , 1€

O3HayYae, 110 BUOIpKa HEe O0TsHKeHa rpyOUMH MOXUOKaMHU:
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Jns 3pasky 1:
0,0287; 0,0291; 0,0295; 0,0301; 0,0310

Q1

_0.0291-0.0287 _ 0.0004
© 0.0310-00287 0.0023
0031000301 _ 0.0009
© 0.0310-00287  0.0023

=0,174

0, = 0,391

Jns 3pasky 2:
0,0279; 0,0289; 0,0302; 0,0303; 0,0305

Q1

__0.0289-0.0279  0.001
0.0305-0.0279 0.0026

_0.0305-0.0303 _ 0.0002
0.0305-0.0279 0.0026

=0,385

=0,0769

Q>

OTtxe, BUOiIpKa OJTHOPITHA.

2) cepeoue 3HauenHs pe3ynbmamie cmarosums 011 3paszka 1 ma 2, 8i0nosioHo,
0,0297 Ta 0,0296.

Bwmict Himonuminy 3rigHo 3 @Y 0,027-0,033 r.

CepenHe 3HauYCHHsS 3HAXOJUTHCS B JOMYCTHMHUX Mekax 3rigHo 3 JDY, mio
CBIIYUTH MPO NPHUIATHICTH 3aIIPOIIOHOBAHOI METOIUKH.

3) pO3PAxXyHOK MempONOIUHUX XAPAKMEPUCMUK CEPEeOHbO20 Pe3Yibmamy 32i0HO0 3
DY

— S — CTaHJIapTHE BIAXUJICHHS

n

n d2
2 ZI‘=1(‘)‘71'_‘)EJIZ — ZI::L '

s = ,

v v
s = /52,
v=n-—1,

JIe U — YHUCJIO CTYIEHIB CBOOOIN.
s (3pazok 1) =0,000901
s (3pasok 2) =0,001122

— S CTaHAAPTHE BIIXUJICHHS CEPEIHbOIO PE3YJIbTATY
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Sx_:_

Vn
s# (3pazok 1) = 0,000403
sz (3pasok 2) = 0,0000502
— HaIIBIIUPUHA JOBIPYOTO iHTEPBAIY CEPEIHBOTO PE3YIIbTATY

Az=1tp,

Sl

toogss = 2,7764
Az (Bpazok 1) =0,001119 = 0,00112
Az (Bpasok 2) =0,001393 = 0,00139
— JIOBIpYMH 1HTEPBAJI CEPEAHHOTO 3HAUCHHS
s 3pasky 1: 0,0297 +0,00112
s 3paszky 2: 0,0296 + 0,00139

— BiZIHOCHA TOXMOKA CEPENHBOT0 3HAYCHHSL:
£=2.100%
X
£ (3pazok 1) =3,77%

¢ (3pazox 2) =4,71%

3.1. HacTKkoBa BaJigamiss MEeTOIUKH.

Hamu Oyna mpoBesieHa 9acTKOBa Bajijallis 3alporOHOBAHO1
IbTEPHATUBHOI METOAMKH KUIbKICHOTO BU3HaUeHHS HiMoauminy y TJID (3pazok 1

Ta 3pa3ok 2) 3a poOACHICTIO, CTAOUIbHICTIO, JIIHIMHICTIO Ta CHCHU(IYHICTIO[22-

24].
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3.1.1. PobacHicTh.

PoGacHicTIO Ha3UBAIOTh CTYIIHb HEYYTIMBOCTI aHATITUYHOI METOAUKHU J10
3MIHM PI3HUX YMOB BUKOHAHHS MPAKTHKYMY, peakiii, aHamizy Tomo. HecyTresi
3MiHU (XIMIYHI pEaKTUBU PI3HUX MapTiH, TeMIepaTypa, JJICHKUM pecypc TOIIIO)
HE MOBHMHHI BIUIMBAaTH HA HAIPSIMOK MPOTIKAHHS aHAIITHYHOTO npouecy. [lpu
nepeBipIll 3apONOHOBAHOT METOAMKU MU aHATI3yBaJIu pe3yJbTaTh POOOTH
Jocnigauka y pizHi 1abopaTopHi aHi. HukdeHaBe1eHO pe3yabTaTH KIJIbKICHOTO

BU3HaueHHs HiMoauniny y TJI® y pi3Hi naru:

Maca HaBaXKH Maca niro4oi pe4oBHHH, T, B
TabseTOBaHOI (OPMU,T | IEPEPAXYHKY HA CEPEIHIO Macy
Ta0JIETKU

JHara 1
3pazoxk 1 0,1010 0,0287
3pa3ok 2 0,1008 0,0279

Jlara 2
3pazoxk 1 0,1000 0,0291
3pa3ok 2 0,1000 0,0286

S BUJIHO 3 HAaBEJIEHUX JAHUX PI3HULS Y BUSHAUYEHHI KUIBKICHOTO BMICTY 3pa3ka 1

Ta 3pa3ka 2 He nepeBuirye 2%.

3.1.2. CTaOUIBHICTH PO3YMHIB Yy Yaci.

CtaliIpHICTh PO3YMHIB Y Yaci BBAKAIOTH OJIHIET 3 MIHHIIINX XapaKTEPUCTUK
BaJliAHOCTI. CTabUIbHICTh BUBYAIHM K 3aJI€KHICTh ONITUYHOT TYCTUHU BiJl 4acy y

CTaHi CIIOKOI0, pe3y/IbTaTH HaBeaeHo y Tabmuii 3.
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CraluIbHICTh METOIMKY BU3HAYAM 32 KPUTEPISIMHU:

a) CCPCAHBOI'O 3HAUYCHH:

. xytxg X
i=———"77"
n

ne N—o0csr BUOIPKU.
0) RSD — BiJHOCHOTO CTaHAAPTHOTO BIIXHJICHHS y BiJICOTKAX:
RSD = s, - 1009%,

s .
5 = E,S — CTaHAAPTHC BIAXUJICHHA.

[Ipu RSD Bim 1% no 5% BIATBOPIOBAHICTh PE3YJIbTATIB BUMIPIOBAHHS

BBa’XalOTh XOPOIIOXO.

C) aucmepcii:

1 _
5 Dima (%)
§¢=—-——
o
abo
T z =2
;—q Xy —TL"X
.5'2 — Zi=1i ’

w
Jie U — 4HCIIO CTYNEHIB CBOOOIH, N—00CAT BUOIPKHU, X — cepeIHE 3HAYCHHS, Xj — yCi

3HAUYEHHS BUOIPKH.
d) moBipuoro iHTEpBaIy:

Tttp, —==X+A;

,_1
alE

ne X — cepedHE 3HAYEHHS BUOIPKH, S — CTaHAApTHE BIAXUJIEHHSA, N — 0O0CsT
BHOIpKH, [p, — KkoedimieHT CrblomeHTa abo t-kputepidd, Az— HamiBmmpuna

JIOBIPYOrO IHTEPBAIY;

koedimient CteroaeHTa npu P=0,95 ta uucii cryneniB ceoboau 6 — 2,4469;



¢) BIIHOCHOI TOXUOKHU CepeIHbOr0 3HAUCHHSI:

5 = 2% 100%.
X

OTpuMaHi pe3yabTaTH JAIOTh MOKJIMBICTh CTBEP/KYBATH, 1110 PO3YHHHU €

CTaOlIbHUMH MPOTATOM 60 XBUIIHH.

25



Taomurg 3.

BuB4eHHs cTabUIBHOCTI PO3YMHIB Y Yaci.

OnTuuyna I'yCTUHA, t, XB. Cepenne RSD,% JloBipunii iHTepBan ?;E::ISS;EOXHGM Jucnepcis

Ne 0 10 20 30 40 50 60

Cranmap | 0.08 |0.084 | 0.083|0.083|0.083 |0.084 |0.084 0,0836 | 0,64 | 0,0836+0,00 0,59 2,86 * 10"
4 0494

3pasox 1 | 0,08 | 0,086 | 0,085 |0,081|0,083 |0,086 |0,085 0,084 | 2,38 | 0,084+0,001 2,20 4,0%10°
2 8

3pasox 2 | 0,08 | 0,081 | 0,084 | 0,084 | 0,085 |0,085 |0,085 0,0836 | 2,17 | 0,0836+0,00 2,01 3,28*10°
1 168
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3.1.3. JliHiliHiCTH METOIUKH.

JIns BU3HAYEHHS MapaMeTpiB JIIHIHHOCTI TOTYBAJIM CEPil0 CTaHIAPTHUX PO3YHMHIB
3 KOHIIEHTpaIisaMu Himoauminy 2,50; 2,75;3,0;3,25;3,50; 3,75; 4,00 mr/100 mi. ¥
KoHTakTHI kosou momaBanu 0,5 mur 5% poszunny NaOH ta IM®A. BumiproBaim
ONTHYHY TYCTHHY PO3YWHIB A TipHu JOBXHHI 445 HM Ta aHaNi3yBajdl OTPUMAaHY

JiHIKHY 3anexHicTh (Puc.3):

A y=0,026x-0,0154

R2=0,9984
0.1

0,09
0,08
0,07
0,06

0,05

0,04 C, mr/100

25 3 35 4 45

Puc.3. JliniiiHa 3a71€XHICTh ONITUYHOI T'YCTUHU A B1J KOHIIEHTpAIlii HIMOJAUIIIHY Y

CTaHJIAPTHUX PO3YMHAX.

BpaxoByroun koHcTaHTH Y piBHsHHI npsimoi (& =0,026, b =-0,0154) a
TaKOX BEJTMYMHY CTaHAAPTHOTO KBajpaTuyHoro BiaxuieHHs R” = 0,9984
3aMpPONOHOBAHY CIIEKTPOGOTOMETPUIHY METOANKY KIJTbKICHOTO BU3HAUEHHS

HiMoauminy 3 TJI® MoxHa BBaXKaTH JHINHOIO.
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3.1.4. Cneun(pu4HOCTH METOIMKH.

CrernudivHICTIO METOAUKH HAa3WBAaIOTh BaTiJaIlliHy XapaKTEPUCTHKY, sSKa
JI03BOJIsIE€ 3pOOUTH BUCHOBOK PO CIIPOMOXKHICTh POOOTH METOIUKH Y IPUCYTHOCTI
IHIITUX 10HIB, MOJIEKYJ (DYHKITIOHATIBLHUX TPYII TOIIIO.

Ockinbku anpoOartis MeToAuKH OyJia TpoBeIeHa 0e3mocepeIHhO Ha TBEPIUX
JIKapChKUX  (opMmax, MOKHa 3pOOMTH BHCHOBOK TMpO  CIEHU]PIUHICTH

BaHpOHOHOBaHOI MCTOJUKH.

3.1.5. IlepeBipka MeTOAMKHN HA NPABUJIBHICTb.

BUCHOBOK TMpo NpaBWIBHICTh aJbTEPHATUBHOI CHEKTPOGHOTOMETPUIHOL
METOJMKHU KUIbKICHOTO BU3HAYEHHA HiMoauMiHy y TJI® My BCTaHOBIIOBAIN MICIIA
BU3HAYCHHSA  Ccrenu(pivyHOCTI, JIHIHHOCTI, poOacHOCTI Ta CTIMKOCTI [22-24].
BpaxoByroun BUIIIEHaBEACHI PE3yIbTaTH 3aMPOIIOHOBAHY CIIEKTPOPOTOMETPUUHY
METOJMKY KIJTbKICHOTO BU3HAYEHHS HIMOJUIIIHY Y TBEPIAUX JIKapChbKUX (hopmax

MOJKHA BBaKaTH IIPABUJIBHOILO.
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BUCHOBKU

1. V pesynbrari mpoBEACHOTO IOCTIIHKEHHS MpoaHaai3oBaHO (Hi13UKO-XIMIUHI
BJIACTUBOCTI, (PapMaKoJIOTi4YHI BIACTHUBOCTI  HIMOAMIIIHY, MEXaHI3M il
npenapariB 3 HIMOJHUIIIHOM Ta METaboJIi3M.

2. [IpoananizoBaHi METOIWKH KiJTbKICHOTO BU3HAYCHHS HIMOAUIIIHY.

3. Po3pobnena Ta anpoOoBaHa abTepHATUBHA METOAMKA KUIBKICHOTO
BU3HAYCHHS HIMOJUIIIHY y TabJieTKaXx METOJA0M CHEKTPO(OTOMETPIi.

4, [IpoBeneHa yacTkoBa Baiallisi METOAUKA CHEKTPO(POTOMETPUUHOTO

BU3HAYCHHS HIMOJIMITIHY y TBEPJIUX JIKAPChKUX hopmax.
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TOJATKH

Honarok | Butar 3 €eponelicbkoi @apmakonei

EUROPEAN PHARMACOPROEIA 8.0 Nimodigine
IMPURITIES Qﬂ”
Specified impurities: A, B, C. DL E F, & “o
Othier detes table impuritios (Whe following substances would,
If present &t a suffickent level be d:uaejhy o or other of
the tests in the m raph. They are limited by the general
acceplance criterlon for mhr-’mlp«‘id kmwuln mdlot
by the general Jorp G 4-nitro-2 phemoryphenal,
e (2034). 1t is lhrrdon ot mcnur) loldﬂlllfy lhac
impuarities for d on of Secalw 510 01/2008:1245
Comtrol of impurities in nclutamces ﬁrplmmruunl uw): G corrected 6.0
/t, . NIMODIPINE
_—
s 3
! r ¥ Nimodipinum
o

P ) ° P‘

we R os

® ) gy
Y Y | o PR
A. N-{24-dinitro-6- phenoxyphenylmethanesulfonamide, o LS .
o,
) Ny on
K/L )% CuHNO, M, 4184
Se (66085594
DEFINITION

O

B N2 ph yphenylimeth Ife (de
W,

X

N

C 2 phenoxyamline,

o~ -
oM /\J\o
D, 4-niro-2-phenoxyaniline,

o 'o A%
\j, \...D‘
KAgo

~,

E. N.N-tesl methylsuMonyl)-2-pbenoxyaniline

F NN-bis|

el sl
4

yl1-4-mitro-2-phenoxyaniline,

2-Methoxyethyl T-methybethy| (4R5)-2.6-dimethyl-4-(3
nnmphﬂql) 1,4-dihyd ropyridine- 3.5 dicarboxylae.
Comtent: 985 per cent to 101.5 per cent (dried substance),

CHARACTERS

Apposrance: hght yellow o yellow, crystalline powder
Salubiliry: practically insofuble in water, freely soluble in ethyl
acetate, sparingly soluble in anhyd rous ethanol.

It shows polymorphism (59,

Exposure to wtmavioket light leads w0 the formation of &
nitrophemyi pyridine derivative.

Prepare solutions immediately before use either protected from
Nyt or snrder lomg-wavelength light (> 420 pm),

IDENTIFICATION

lafraced dworption spectrophotametry (2.2 24)

Compuarison : wimodipine CRS,

If the spectra obtained in the solid state show differences,

record new spectra wing 20 g/l solutions in mertiyplene

cNoride Rand 2 0.2 mm cell

TESTS

Solution S. Dissolve 1.0 g in acetome R and dilute o 200 mL

with the sme solvem.

Appearunce of solutlon. Solution S is dear (2.2.1),

Optical retathon (2.2.7); ~ 010" 1o + 0.10%, determined on
ution §,

Related subs Liquid ch graphy (2.2.29)
Test wiwtion Dissolve 400 mg of the substance 1o be

dim 2.5 mL of tetrukyddrofuran R and dilute to 2350 mL
with the mobile phase.
Reference solution (a). Didate 1.0 mL of the test sobation to
1000 mL with the mobile phase. Dikate 20 ml, of this sobation
10 1000 ml, with the mobile phase.
Reference soiution (). Nimody purity A CRS,
Reference solution (¢ ). Dikste :hc test solution as described in
the leaflet accompanying nimodipiine inpurity A CRS.
Reforence solution (). Mix reference solutice (h) and
reference solution () as described in the leafiet sccompanying
nimaufipine impunizy A CRS
Column |
= Mot [=0125 m O = 46 mm:

Gemernd Notices (1) apply to wll monographs and other fexts
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< stuttonary phase: actade yliilyd wlica gel for O4/201040415
chromategraphy R (5 ym);

- temperature: 40 °C. NITRAZEPAM

Mohbgun: hamal &, tetrahydrofuran R water R

(20:20:60 V/VIV), Nilmepamum

Fow rate: 20 mL/min

Detection: spectrophotometer at 235 nm ) ]

Id:ll:’:;n 1 20 L of the test solution and reference solutions (a) “()

and [d),

Rur time: 4 times the retention time of nimodipine, oN "

Retention time: imparity A « abouat 7 min: nimodipine « aboat

¥ min.

S;!mu itabvlity: ref bation (d):

1.5 between the peaks due 10 CuH N0, M, 2813

Ampumy A and nimodipine. [146-22-5]

Limlty DEFINITION

- fipurity A: not more than the area of the corrsponding 7-Nitro-5-phenyl-1 3-dihydro-2H 1 4-benzodiazepin- 2 ane.

peak in the ch
solution (d) (0.1 per cont);
~ bmpuritles B, C: lucuhlmpuur.mtmnthnt!nm

with ref

Content: 990 per cent to 101,0 per cemt (dried substance).
CHARACTERS

of the principal peak in the ch § with
reference solution (a) (0.2 per cent);

- ftotal: ot more than J.S lhm lb¢ unclllu pdnapul puk
in the ch with

coipruml).
« disregard kmt: Djllmnlhtnuoflhtpuldu:m
nimodipine in the chrom d with refe ¢

solation (d) {005 per cent).
Loss on (2.2.32): maximum (5 per cent, determined
on 1000 g by drying in an oven a1 105 °C.
Sulfated ash (2.4 14): maximum 0| per cent, determined on
10g
ASSAY

Dissodve with gentle heating 0180 g in u mixture of 25 ml. of
2amethyl Jp?uulﬂ and 15 mL. of percidoric acid solution R
Add 0.t mL rroen B Titrate with 01 M certum sulfate.
Titrate slowly mwan!sllu end of the titratinn. Carry out a
blank titration.

1 mL of 0.1 M cerivm sulfate is oquivalent 10 2092 mg
of CLH.NO,,

STORAGE
Protected from light.

IMPURITIES

Specifiad mpurtties: A, B C.
W N O

W, 0
\r
oy o o

O\/\O.M

~O,
A. 2-methoxyethy | I methylethyl 2,6 dimethyl-4.(3
nitrophenyllpyridine. 3,5 dicarboxylate,

ne Moy

o
£

B. R = CHICH,).: bis(1-methykthyl) 2,6-dimethyl-4-(3-
nitraphenyl)-1.4-dihydropyridine-3 5 dxarboxylate
C R=CH,-CH,-OCH, : bis{2-meth hyl) 2
{3- mwyhmyl)-l&dllydnwrﬂml.i dkubnyhn

P T Ln‘

App : white or yellow, crystalline pawder.

Salubdity: practically imsoluble (o water, slightly
ethanol (96 per cent),

IDENTIFICATION
Infrared ab on spectroph

Comparison ! nitrazepam CRS.

TESTS

Rebated sub Liquid ch

out the test protected from light

Tt solution, Dissolve 50 my of the substance to be examined

W acetanitrile B and dilute 10 200 ml, with the same solvent

Reference solution (). Dilate 1.0 mL of the test solution to

100,0 m L with acetowitrile & Dilute 1,0 ml of this solution w

10,0 mL with acetomitrile R

Referemce woh (&), Dissols of o CRS in

wertonitrile R and dilvte 10 wao i with the saine solvent.

Dilute 1.0 ml of this solution 10 10.0 ml with the test solution,

Codumm

- gze:!=025m, O =40 mm;

« stationary phase ; ociplailyl iica gel for chromatography R
(3 ym);

- temperature 40 *C

hable i

try (22.M4)

wraphy (22.29). Carry

Malvle phase:
= mobile phutse A: 7.8 g/L solution of sedium dihyd rogen
Phosphite B sdjusted to pH 3.0 with phasphoric acid R}
= mobile phaw B: acetonitrile B;
Timw Mobile phas A Mobile phase B
{enln) Lper cemt V/V) pir cm ViV)
LUER Ly »
s 5. 154 %0
0 -2 » w0

Flow rate: 1 mLinsin.

Detection: spectropbotometer at 270 net,

Inpection: 10 ul.

Rolative retention with reference 1o nitrazepam (retention

time = about 9 min): donazepam = sbout 1.1,

meu Iulaty: ref I (b):
« poak-tovalley mtto: minimum 4.0, where H, « haght above
the baseline of the pe&chcmchnmvammd H, = heght
above the baseline of the lowest point of the curve
separating this peak from the peak due to nitrazepam,

1858
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Operate an atomic absorption spectrometer in accordance
with the manufacturer’s instructions at the prescribed
wavelength. Introduce a blank solution into the atomic
generator and adjust the nstrument reading so that it indicates
maximum transmission. The blank value may be determined
by using solvent to zero the apparatus. Introduce the most
concentrated reference solution and adjust the sensitivity to
obtain a maximum absorbance reading. Rinse in order to
avoid contamination and memory effects. After completing
the analysis, rinse with water R or acidified water.

If a solid sampling technique is applied, full details of the
procedure are provided in the monograph.

Ensure that the concentrations to be determined fall preferably
within the linear part of the calibration curve, If this is not
possible, the calibration plots may also be curved and are then
to be applied with appropriate calibration software.

Determinations are made by comparison with reference
solutions with known concentrations of the element to

be determined either by the method of direct calibration
(Method 1) or the method of standard additions (Method I1),

METHOD I - DIRECT CALIBRATION
For routine measurements 3 reference solutions and a blank
solution are prepared and examined.

Prepare the solution of the substance to be examined (test
solution) as prescribed in the monograph. Prepare not fewer
than 3 reference solutions of the element to be determined,
the concentrations of which span the expected value in the test
solution. For assay purposes, optimal calibration levels are
between 0.7 and 1.3 times the expected content of the element
to be determined or the limit prescribed in the monograph.
For purity determination, calibration levels are the limit of
detection and 1.2 times the limit specified for the element to
be determined. Any reagents used in the preparation of the
test solution are added to the reference and blank solutions at
the same concentration.

Introduce each of the solutions into the instrument using the
same number of replicates for each of the solutions to obtain
a steady reading.

Calculation, Prepare a calibration curve from the mean of
the readings obtained with the reference solutions by plotting
the means as a function of concentration. Determine the
concentration of the element in the test solution from the
curve obtained.

METHOD II - STANDARD ADDITIONS

Add to at least 3 similar volumetric flasks equal volumes of
the solution of the substance to be examined (test solution)
prepared as prescribed. Add to all but 1 of the flasks
progressively larger volumes of a reference solution containing
a known concentration of the element to be determined to
produce a series of solutions containing steadily increasing
concentrations of that element known to give responses in the
linear part of the curve, if possible, Dilute the contents of each
flask to volume with solvent.

Introduce each of the solutions into the instrument, using the
same number of replicates for each of the solutions, to obtain
a steady reading,

Calculation, Calculate the linear equation of the graph using

a least-squares fit and derive from it the concentration of the
element to be determined in the test solution,

VALIDATION OF THE METHOD

Satisfactory performance of methods prescribed in
monographs is verified at suitable time intervals,
LINEARITY

Prepare and analyse not fewer than 4 reference solutions over

the calibration range and a blank solution. Perform not fewer
than 5 replicates.

The calibration curve is calculated by least-square regression

from all measured data. The regression curve, the means, the
measured data and the confidence interval of the calibration

curve are plotted. The operating method is valid when:

- the correlation coefficient is at least 0.99,
- the residuals of each calibration level are randomly
distributed around the calibration curve.
Calculate the mean and relative standard deviation for the
lowest and highest calibration level.
When the ratio of the estimated standard deviation of the
lowest and the highest calibration level is less than 0.5 or
greater than 2.0, a more precise estimation of the calibration
curve may be obtained using weighted linear regression. Both
linear and quadratic weighting functions are applied to the
data to find the most appropriate weighting function to be
employed. If the means compared to the calibration curve
show a deviation from linearity, two-dimensional linear
regression is used.

ACCURACY

Verify the accuracy preferably by using a certified reference
material (CRM). Where this is not possible, perform a test
for recovery.

Recovery. For assay determinations a recovery of 90 per cent
to 110 per cent is to be obtained. For other determinations,
for example, for trace element determination the test is not
valid if recovery is outside of the range 80 per cent to 120 per
cent at the theoretical value. Recovery may be determined on
a suitable reference solution (matrix solution) which is spiked
with a known quantity of analyte (middle concentration of
the calibration range).

REPEATABILITY

The repeatability is not greater than 3 per cent for an assay
and not greater than 5 per cent for an impurity test.

LIMIT OF QUANTIFICATION

Verify that the limit of quantification (for example, determined
using the 10 @ approach) is below the value to be measured,
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2.2.24. ABSORPTION
SPECTROPHOTOMETRY, INFRARED

Infrared spectrophotometers are used for recording spectra in
the region of 4000-650 cm~' (2.5-15.4 pm) or in some cases
down to 200 cm™ ' (50 pm).

APPARATUS

Spectrophotometers for recording spectra consist of a suitable
light source, monochromator or interferometer and detector.
Fourier transform spectrophotometers use polychromatic
radiation and calculate the spectrum in the frequency
domain from the original data by Fourier transformation.
Spectrophotometers fitted with an optical system capable of
producing monochromatic radiation in the measurement
region may also be used. Normally the spectrum is given as
a function of transmittance, the quotient of the intensity of
the transmitted radiation and the incident radiation. It may
also be given in absorbance.

The absorbance (A) is defined as the logarithm to base 10 of
the reciprocal of the transmittance (T):

1 I
A=logy, (7) = logy, (7“)

1
T = =,
In
I, = intensity of incident radiation,

= intensity of transmitted radiation.
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2.2.24. Absorption spectrophotometry, infrared

PREPARATION OF THE SAMPLE

FOR RECORDING BY TRANSMISSION OR ABSORPTION
Prepare the substance by one of the following methods.

Liquids. Examine a liquid either in the form of a film between
2 plates transparent to infrared radiation, or in a cell of
suitable path length, also transparent to infrared radiation,

Liquids or solids in solution. Prepare a solution in a suitable
solvent, Choose a concentration and a path length of the cell
which give a satisfactory spectrum. Generally, good results are
obtained with concentrations of 10-100 g/L for a path length
of 0.5-0.1 mm. Absorption due to the solvent is compensated
by placing in the reference beam a similar cell containing the
solvent used. If an FT-IR instrument is used, the absorption is
compensated by recording the spectra for the solvent and the
sample successively. The solvent absorbance, corrected by a
compensation factor, is subtracted using calculation software,

Solids. Examine solids dispersed in a suitable liquid (mull) or
in a solid (halide disc), as appropriate. If prescribed in the
monograph, make a film of a molten mass between 2 plates
transparent to infrared radiation.

A, Mull

Triturate a small quantity of the substance to be examined
with the minimum quantity of liquid paraffin R or other
suitable liquid; 5-10 mg of the substance to be examined is
usually sufficient to make an adequate mull using one drop
of liquid paraffin R, Compress the mull between 2 plates
transparent to infrared radiation,

B. Disc

Triturate 1-2 mg of the substance to be examined with
300-400 mg, unless otherwise specified, of finely powdered
and dried potassium bromide R or potassium chloride R.
These quantities are usually sufficient to give a disc of
10-15 mm diameter and a spectrum of suitable intensity. If
the substance is a hydrochloride, it is recommended to use
potassium chloride R. Carefully grind the mixture, spread it
uniformly in a suitable die, and submit it to a pressure of
about 800 MPa (8 t-cm™?). For substances that are unstable
under normal atmospheric conditions or are hygroscopic,
the disc is pressed in vacuo, Several factors may cause the
formation of faulty discs, such as insufficient or excessive
grinding, humidity or other impurities in the dispersion
medium or an insufficient reduction of particle size. A
disc is rejected if visual examination shows lack of uniform
transparency or when transmittance at about 2000 cm '

(5 pm) in the absence of a specific absorption band is less
than 60 per cent without compensation, unless otherwise
prescribed.

Gases. Examine gases in a cell transparent to infrared
radiation and having an optical path length of about 100 mm.
Evacuate the cell and fill to the desired pressure through a
stopcock or needle valve using a suitable gas transfer line
between the cell and the container of the gas to be examined.

If necessary adjust the pressure in the cell to atmospheric
pressure using a gas transparent to infrared radiation (for
example nitrogen R and argon R). To avoid absorption
interferences due to water, carbon dioxide or other
atmospheric gases, place in the reference beam, if possible,
an identical cell that is either evacuated or filled with the gas
transparent to infrared radiation.

FOR RECORDING BY DIFFUSE REFLECTANCE

Solids. Triturate a mixture of the substance to be examined
with finely powdered and dried potassium bromide R or
potassium chloride R, Use a mixture containing approximately
5 per cent of the substance, unless otherwise specified.

Grind the mixture, place it in a sample cup and examine the
reflectance spectrum.

The spectrum of the sample in absorbance mode may be
obtained after mathematical treatment of the spectra by the
Kubelka-Munk function,

FOR RECORDING BY ATTENUATED TOTAL REFLECTION
Attenuated total reflection (including multiple reflection)
involves light being reflected internally by a transmitting
medium, typically for a number of reflections. However,
several accessories exist where only one reflection occurs.
Prepare the substance as follows. Place the substance to be
examined in dose contact with an internal reflection element
(IRE) such as diamond, germanium, zinc selenide, thallium
bromide-thallium iodide (KRS-5) or another suitable material
of high refractive index. Ensure close and uniform contact
between the substance and the whole crystal surface of the
internal reflection element, either by applying pressure or

by dissolving the substance in an appropriate solvent, then
covering the IRE with the obtained solution and evaporating
to dryness. Examine the attenuated total reflectance (ATR)
spectrum.

IDENTIFICATION USING REFERENCE SUBSTANCES

Prepare the substance to be examined and the reference
substance by the same procedure and record the spectra
between 4000-650 cm ' (2.5-15.4 pm) under the same
operational conditions. The transmission minima (absorption
maxima) in the spectrum obtained with the substance to be
examined correspond in position and relative size to those in
the spectrum obtained with the reference substance (CRS).

When the spectra recorded in the solid state show differences
in the positions of the transmission minima (absorption
maxima), treat the substance to be examined and the reference
substance in the same manner so that they crystallise or are
produced in the same form, or proceed as prescribed in the
maonograph, then record the spectra,

IDENTIFICATION USING REFERENCE SPECTRA
Control of resolution performance. For instruments having
a monochromator, record the spectrum of a polystyrene film
approximately 35 pm in thickness. The difference x (see
Figure 2.2.24.-1) between the percentage transmittance at the
transmission maximum A at 2870 cm ™' (3.48 pm) and that at
the transmission minimum B at 2849.5 cm™ ' (3.51 pm) must
be greater than 18. The difference y between the percentage
transmittance at the transmission maximum C at 1589 cm ™'
(6.29 pm) and that at the transmission minimum D at

1583 cm™' (6.32 pm) must be greater than 10.

For Fourier-transform instruments, use suitable instrument
resolution with the appropriate apodisation prescribed by the
manufacturer, The resolution is checked by suitable means,
for example by recording the spectrum of a polystyrene film
approximately 35 pm in thickness, The difference between the
absorbances at the absorption minimum at 2870 cm ' and
the absorption maximum at 2849.5 cm™ ' is greater than 0.33,
The difference between the absorbances at the absorption

General Notices (1) apply to all monographs and other texts
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minimum at 1589 cm ‘ and the absorption maximum at
1583 cm™ ' is greater than 0.08,

-
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Figure 2.2.24.-1. - Typical spectrum of polystyrene used to
verify the resolution performance
Verification of the wave-number scale. The wave-number
scale may be verified using a polystyrene film, which has
transmission minima (absorption maxima) at the wave
numbers (in cm™) shown in Table 2,2.24.-1,

Table 2.2.24.-1. - Transmission minima and acceptable
tolerances of a polystyrene film

Transmission Acceptable tolerance (cm ')
minima (cm™')
Monochromator Fourier-transform
instruments instruments

3060.0 +15 + 1O
2849.5 20 1 1.0
19429 15 £ 10
1601.2 110 * 1.0
1583.0 10 + 1.0
1154.5 10 + 1.0
1028.3 10 1.0

Method. Prepare the substance to be examined

according to the instructions accompanying the reference
spectrum/reference substance. Using the operating conditions
that were used to obtain the reference spectrum, which will
usually be the same as those for verifying the resolution
performance, record the spectrum of the substance to be
examined.

The positions and the relative sizes of the bands in the
spectrum of the substance to be examined and the reference
spectrum are concordant in the 2 spectra,

Compensation for water vapour and atmospheric carbon
dioxide. For Fourier-transform instruments, spectral
interference from water vapour and carbon dioxide is
compensated using suitable algorithms according to the
manufacturer’s instructions. Alternatively, spectra can be

acquired using suitable purged instruments or ensuring that
sample and background single beam spectra are acquired
under exactly the same conditions.

IMPURITIES IN GASES

For the analysis of impurities, use a cell transparent to infrared
radiation and of suitable optical path length (for example,
1-20 m). Fill the cell as prescribed under Gases. For detection
and quantification of the impurities, proceed as prescribed in
the monograph.

01/2008:20225

2.2.25. ABSORPTION
SPECTROPHOTOMETRY,
ULTRAVIOLET AND VISIBLE

Determination of absorbance. The absorbance (A) of a
solution is defined as the logarithm to base 10 of the reciprocal
of the transmittance (T') for monochromatic radiation:

1 I
A = logyq (1—) = log,q (To)

T = Uy
I, = intensity of incident monochromatic radiation;
1 = intensity of transmitted monochromatic radiation.

In the absence of other physico-chemical factors, the
absorbance (A) is proportional to the path length (b) through
which the radiation passes and to the concentration (c) of the
substance in solution in accordance with the equation:

A=egch
£ = molar absorptivity, if b is expressed in centimetres
and ¢ in moles per litre.

The expression A} 2= " representing the specific absorbance
of a dissolved substance refers to the absorbance of a 10 g/L
solution in a 1 cm cell and measured at a defined wavelength
so that:

10

41 per cent.
“lecm 2

Unless otherwise prescribed, measure the absorbance at the
prescribed wavelength using a path length of 1 cm. Unless
otherwise prescribed, the measurements are carried out with
reference to the same solvent or the same mixture of solvents,
The absorbance of the solvent measured against air and at the
prescribed wavelength shall not exceed 0.4 and is preferably
less than 0.2, Plot the absorption spectrum with absorbance
or function of absorbance as ordinate against wavelength or
function of wavelength as abscissa.

Where a monograph gives a single value for the position of an
absorption maximum, it is understood that the value obtained
may differ by not more than £ 2 nm.

Apparatus, Spectrophotometers suitable for measuring in
the ultraviolet and visible range of the spectrum consist
of an optical system capable of producing monochromatic
radiation in the range of 200-800 nm and a device suitable
for measuring the absorbance.

Control of wavelengths. Verify the wavelength scale using

the absorption maxima of holmium perchlorate solution R, the
line of a hydrogen or deuterium discharge lamp or the lines of
a mercury vapour arc shown in Table 2.2.25.-1, The permitted

40
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tolerance is + 1 nm for the ultraviolet range and + 3 nm for ~ Cells. The tolerance on the path length of the cells used is

the visible range. Suitable certified reference materials may + 0.005 cm. When filled with the same solvent, the cells

also be used. intended to contain the solution to be examined and the
compensation liquid must have the same transmittance. If this

Table 2.2.25.-1. — Absorption maxima for control of wavelength is not the case, an appropriate correction must be applied.

scale The cells must be cleaned and handled with care.
241.15 nm (Ho) 404,66 nm (Hg) DERIVATIVE SPECTROPHOTOMETRY
2537 nm (Hg) 43583 nm (Hg) Derivative spectrophotometry involves the transformation
of absorption spectra (zero-order) into first-, second- or
287.15nm (Ho) 486.0 nm (D) higher-order-derivative spectra.
302.25 nm (Hg) 486.1 nm (H) A first-order-derivative spectrum is a plot of the gradient of
313.16 nm (Hg) 536.3 nm (Ho) the absorption curve (rate of change of the absorbance with

wavelength, dA/d\) against wavelength,

Pk S na ity A second-order-derivative spectrum is a plot of the curvature

361.5 nm (Ho) 576.96 nm (Hg) of the absorption spectrum against wavelength (d?A/dN).
The second-order-derivative spectrum at any wavelength X is

SeiAam (Hg). 579.07 nm (Hg) related to concentration by the following equation::
Control of absorbance. Check the absorbance using A P4 db d*Ae | b
suitable filters or a solution of potassium dichromate R at the daz dAZ T R TR T
wavelengths indicated in Table 2.2.25.-2, which gives for each
wavelength the exact value and the permitted limits of the ¢’ = concentration of the absorbing solute, in grams

specific absorbance. The table is based on a tolerance for the per litre.

absorbance of £ 0.01.
Apparatus, Use a spectrophotometer complying with the

For the control of absorbance, use solutions of potassium requirements presc ribed’ab()ve f‘"q equipped with an apalogue

dichromate R that has been previously dried to constant mass ~ Fesistance-capacitance differentiation module or a digital

at 130 °C. For the control of absorbance at 235 nm, 257 nm,  differentiator or other means of producing derivative spectra.

313 nm and 350 nm, dissolve 57.0-63.0 mg of potassium Some methods of produc'mg secpnd -order-derivative spectra

dichromate R in 0.005 M sulfuric acid and dilute to 1000,0 mI, Produce a wavelength shift relative to the zero-order spectrum

with the same acid. For the control of absorbance at 430 nm, ~and this is to be taken into account where applicable.

dissolve 57.0-63.0 mg of potassium dichromate R in 0.005 M

sulfuric acid and dilute to 100.0 mL with the same acid.

Suitable certified reference materials may also be used.

AN |
Table 2.2,25.-2 1 -

Wavelength Specific absorbance Maximum

(nm) ALpsrsant tolerance

235 124.5 1229t0126.2 1

257 1445 1428 to 146.2 b i

313 48.6 47.0 to 503 § 0 i ks a5 il |

350 107.3 105.6 1o 109.0 +1 +
430 159 15.7 to 16.1 1 i
-

Limit of stray light. Stray light may be detected at a given | l L
A

wavelength with suitable filters or solutions: for example, the
absorbance of a 12 g/L solution of potassium chloride R in a = Y
1 ¢m cell increases steeply between 220 nm and 200 nm and 265 -
is greater than 2.0 at 198 nm when compared with water as |
compensation liquid. Suitable certified reference materials B
may also be used. i B | A Y

Resolution (for qualitative analysis). When prescribed in
a monograph, measure the resolution of the apparatus as ; r) -

follows : record the spectrum of a 0,02 per cent V/V solution of
toluene R in hexane R. The minimum ratio of the absorbance

at the maximum at 269 nm to that at the minimum at 266 nm 1 268 I
is stated in the monograph. Suitable certified reference

materials may also be used. 240 260 2l80 290 nm
Spectral slit-width (for quantitative analysis). To avoid errors

due to spectral slit-width, when using an instrument on )

which the slit-width is variable at the selected wavelength, the Figure22.25.-1

slit-width must be small compared with the half-width of the  Resolution power. When prescribed in a monograph, record
absorption band but it must be as large as possible to obtain  the second-order-derivative spectrum of a 0.02 per cent V/V
a high value of I, Therefore, a slit-width is chosen such that  solution of toluene R in methanol R, using methanol R as the
further reduction does not result in a change in absorbance  compensation liquid. The spectrum shows a small negative
reading, extremum located between 2 large negative extrema at 261 nm

General Notices (1) apply to all monographs and other texts 41
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and 268 nm, respectively, as shown in Figure 2.2.25.-1, Unless
otherwise prescribed in the monograph, the ratio A/B (see
Figure 2.2.25.-1) is not less than 0.2,

Procedure. Prepare the solution of the substance to be
examined, adjust the various instrument settings according
to the manufacturer’s instructions, and calculate the amount
of the substance to be determined as prescribed in the
monograph,

01/2008:20226

2.2.26. PAPER CHROMATOGRAPHY

ASCENDING PAPER CHROMATOGRAPHY

Apparatus. The apparatus consists of a glass tank of suitable
size for the chromatographic paper used, ground at the top

to take a closely fitting lid. In the top of the tank is a device
which suspends the chromatographic paper and is capable of
being lowered without opening the chamber. In the bottom of
the tank is a dish to contain the mobile phase into which the
paper may be lowered. The chromatographic paper consists
of suitable filter paper, cut into strips of sufficient length and
not less than 2.5 cm wide; the paper is cut so that the mobile
phase runs in the direction of the grain of the paper.

Method. Place in the dish a layer 2.5 cm deep of the mobile
phase prescribed in the monograph. If prescribed in the
monograph, pour the stationary phase between the walls of
the tank and the dish. Close the tank and allow to stand for
24 h at 20 °Cto 25 °C. Maintain the tank at this temperature
throughout the subsequent procedure. Draw a fine pencil
line horizontally across the paper 3 cm from one end. Using

a micro pipette, apply to a spot on the pencil line the volume
of the solution prescribed in the monograph. If the total
volume to be applied would produce a spot more than 10 mm
in diameter, apply the solution in portions allowing each

to dry before the next application, When more than one
chromatogram is to be run on the same strip of paper, space
the solutions along the pencil line at points not less than 3 cm
apart. Insert the paper into the tank, close the lid and allow to
stand for 1 h 30 min. Lower the paper into the mobile phase
and allow elution to proceed for the prescribed distance or
time. Remove the paper from the tank and allow to dry in air.
Protect the paper from bright light during the elution process.

DESCENDING PAPER CHROMATOGRAPHY

Apparatus. The apparatus consists of a glass tank of suitable
size for the chromatographic paper used, ground at the top
to take a closely fitting glass lid, The lid has a central hole
about 1.5 cm in diameter closed by a heavy glass plate or a
stopper. In the upper part of the tank is suspended a solvent
trough with a device for holding the chromatographic paper.
On each side of the trough, parallel to and slightly above its
upper edges, are two glass guide rods to support the paper
in such a manner that no part of it is in contact with the
walls of the tank. The chromatographic paper consists of
suitable filter paper, cut into strips of sufficient length, and of
any convenient width between 2.5 ¢cm and the length of the
trough; the paper is cut so that the mobile phase runs in the
direction of the grain of the paper.

Method. Place in the bottom of the tank a layer 2.5 cm deep of
the solvent prescribed in the monograph, close the tank and
allow to stand for 24 h at 20 °C to 25 °C. Maintain the tank

at this temperature throughout the subsequent procedure,
Draw a fine pencil line horizontally across the paper at such

a distance from one end that when this end is secured in the
solvent trough and the remainder of the paper is hanging
freely over the guide rod, the line is a few centimetres below
the guide rod and parallel with it. Using a micro-pipette, apply
on the pencil line the volume of the solution prescribed in the
monograph. If the total volume to be applied would produce
a spot more than 10 mm in diameter, apply the solution in

portions, allowing each to dry before the next application.
When more than one chromatogram is to be run on the same
strip of paper, space the solutions along the pencil line at
points not less than 3 cm apart. Insert the paper in the tank,
close the lid, and allow to stand for 1 h 30 min. Introduce into
the solvent trough, through the hole in the lid, a sufficient
quantity of the mobile phase, close the tank and allow elution
to proceed for the prescribed distance or time. Remove the
paper from the tank and allow to dry in air. The paper should
be protected from bright light during the elution process.
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2.2.27. THIN-LAYER
CHROMATOGRAPHY

Thin-layer chromatography is a separation technique in
which a stationary phase consisting of an appropriate material
is spread in a uniform thin layer on a support (plate) of
glass, metal or plastic. Solutions of analytes are deposited

on the plate prior to development. The separation is based
on adsorption, partition, ion-exchange or on combinations
of these mechanisms and is carried out by migration
(development) of solutes (solutions of analytes) in a solvent
or a suitable mixture of solvents (mobile phase) through the
thin-layer (stationary phase).

APPARATUS

Plates. The chromatography is carried out using pre-coated
plates as described under Reagents (4.1.1).

Pre-treatment of the plates. It may be necessary to wash the
plates prior to separation. This can be done by migration of
an appropriate solvent, The plates may also be impregnated
by procedures such as development, immersion or spraying.
At the time of use, the plates may be activated, if necessary, by
heating in an oven at 120 °C for 20 min,

Chromatographic tank with a flat bottom or twin trough,

of inert, transparent material, of a size suitable for the plates
used and provided with a tightly fitting lid. For horizontal
development the tank is provided with a trough for the mobile
phase and it additionally contains a device for directing the
mobile phase to the stationary phase.

Micropipettes, microsyringes, calibrated disposable
capillaries or other application devices suitable for the proper
application of the solutions.

Fluorescence detection device to measure direct fluorescence
or the inhibition of fluorescence.

Visualisation devices and reagents. Suitable devices are used
for derivatisation to transfer to the plate reagents by spraying,
immersion or exposure to vapour and, where applicable, to
facilitate heating for visualisation of separated components.

Documentation. A device may be used to provide
documentation of the visualised chromatogram, for example a
photograph or a computer file.

METHOD

Sample application. Apply the prescribed volume of the
solutions at a suitable distance from the lower edge and
from the sides of the plate and on a line parallel to the

lower edge; allow an interval of at least 10 mm (5 mm on
high-performance plates) between the centres of circular
spots and 5 mm (2 mm on high-performance plates) between
the edges of bands. Apply the solutions in sufficiently small
portions to obtain circular spots 2-5 mm in diameter (1-2 mm
on high-performance plates) or bands 10-20 mm (5-10 mm
on high-performance plates) by 1-2 mm,

In a monograph, where both normal and high-performance
plates may be used, the working conditions for
high-performance plates are given in the brackets [ | after
those for normal plates.
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Honarok 3.

Baru ma6oparopri MettlerToledo XS204, nomycTtnMe HaBaHTa)XKEHHS CTAHOBUTH

220 r, qucketHicTh — 0,1 mr.




Honatox 4.

Cnextpodorometp Jenway 6305 (Benuka bpuranis).
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AHOTALIS (SUMMARY)

Nimodipine is prescribed to patients with subarachnoid hemorrhage. The
patient has an acute headache, vegetative disorders, vomiting. Nimodipine is an
antagonist of calcium ions. Quantitatively according to the European
Pharmacopoeia, nimodipine is determined with ferroin by cerimetry and liquid
chromatography. To develop and test a new alternative method for the quantitative
determination of nimodipine in medicinal products. We chose solid dosage forms,
the active substance of which is nimodipine, as the objects of the study (sample 1
and sample 2). The concentration of nimodipine in each tablet was 30 mg
(specified in the instructions for medical use). A standard solution with a
concentration of 0.0024 g per 100 ml was prepared from an exact weight of the
substance, DMF was used as a solvent. For further studies (determining the
linearity of the method, stability of solutions over time, etc.), more diluted
solutions were prepared using well-known dilution methods. The studied solutions
were prepared directly from tablet forms. For this, the tablet (each sample
separately) was ground in a porcelain mortar. An exact weight (up to 0.2 g) was
dissolved in 25 ml of solvent. An aliquot of 2 ml was taken and transferred to a 25
ml volumetric flask, NaOH solution was added and brought to the mark with the
organic solvent DMF. When modeling the spectrophotometric method of
quantitative determination of nimodipine, it was taken into account that
nimodipine in DMF with sodium hydroxide solution forms a yellow complex
compound with a light absorption maximum at a wavelength of 440-450 nm.

The mass of the active substance was determined according to the standard
calculation formulas of the standard method. According to the obtained results, the
masses of the active substance nimodipine in tablets (sample 1 and sample 2) were
determined, which are 0.0293g and 0.0288g, respectively, and correlate with the

content of nimodipine specified in the instructions for medical use.



