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BCTYII

AHTUKOAryJISIHTAMM Ha3WBAIOTh JIIKAPChKl MpemapaTH, sKi 3JIaTHi
raJbMyBaTH Ipolecu 3ropTands kpoBi[l]. KimacudikyroTs mi mpemapaTa Ha ABi
rpynu. J{o mepiioi BiTHOCITHCS aHTHUKOATYJISTHTH MPSIMOT /111, BOHU MPOSIBISIOTH
MBUIKUNA eexT (rernapuH, ripyiuH, €HOKCarapuH, HaJAPONapyuH, CyJIOJAEKCU).

MexaHi3M [ii aHTUKOAryJIIHTIB MEPIIOi TPYINHU MOJIATAE Y TOMY, IO IS
CHONyKa (HampuKiaa, TemapuH) Ji€ Ha CHCTEMY 3TOPTaHHS KPOB1 OCKUIBKH
YTBOPIOE KOMIUIEKCHI CIIOJIyKM 3 0Oararbma (pakTopamMu TIeMOKOAaryJsiii
(10aTKOBO TeMapuH 3HUXKYE arperaiiro TPOMOOIUTIB 1 MOro aHTaroHiCTOM
BBAXKAIOTh IPOTaMiHy CyJlb(dar).

AHTUKOAryJISIHTH Jpyroi rpynu (HEmpsMoi [ii)  IUIeCTIPSIMOBAHO
ralbMyIOTh peayKTa3y BitamiHy K 1 1ieil mpoiiec, y CBOIO 4epry, Npu3BOJUTh 110

raJibMyBaHHs akTuBallii BiTaminy K B opranizmi (mpunuHserbcs cuHTe3d K-

BITaMIH3QJIO)KHUX  IUIa3MOBHX  (DaKTOpPIiB  TEeMOCTa3y). BpaxoByroun
BUIL[€3a3HAYEHE, MOXHO Kas3aTu, LIO y BUIAJKy Mepelo3yBaHHA
AHTUKOATYyJISIHTAaMH  APYroi TpyIH e TMepelIo3yBaHHsI HEUTPali3yloTh

3aCTOCOBYIOUM Mpenapatu BiTamiHy K.

JloBrotpuBaiuii e(eKkT MNposBISIOTh Mpenapard, sSKi [POSBIAIOTH
AHTUKOATyJSILIAHY  BJIACTUBICTH  MiCHA  JIaTeHTHoro  mepioxy. Mo
AHTUKOATYJISHTIB JIpYyroi TPyHu BIJHOCATh  HEOAUMKYMapuH, (EepoMapoH,
deHiHII0H, CHHKYMap, eTUII0yCcKyMarieTar, BapdapuH.

AHTHKOAryJIIHTH HENIPSAMOI A1l KIacCU(IKYIOTh 3a TOXOIKEHHSIM:

o [loxiani inmanaiony (penurin, omedin);
o [loximHi kymapuHy (HEOIMKYMapuH, CHHKymap, (QernpoMapoH,
BapdapuH).

Cnonyky, sika 0 wmama (QYyHKIIIO 3HWKEHHS 3TOpPTaHHS  KPOBI
(arTHKOATYNSHT), Brepine Biakpwm y 1940 pomi. Bapdapun cintesyBaim y
1948 pori 1 0HUM 3 MEPUIUX NAIEHTIB, KOTO JIKyBajld UM MPEnapaToM Micis

iHpapkTy Miokapay, Oy npesuaeHt CLIA Jlyaiit Eitzenxayep [1].



Axmyanonicms memu. OnutuMizailisi METOJUKUA KUIbKICHOTO BHU3HAYEHHS

Bap(dapuny y Tabnetkax YD - cnektpodoTomMeTpi€ero.

Mema: onTUMI3yBaTh Ta anpoOyBaTH METOJUKY KUIbKICHOTO BH3HAYEHHS

Bap(dapuny y TabieroBanux ¢popmax YD - crieKTpohoTOMETPI€rO.

3aeoanna:

1. [IpoBectn  0iOMiOCEMaHTHYHHN  aHai3  IOJI0  3aCTOCYBaHHS
npenapariB 3 BappapuHOM, BH3HAYUTH MOTO BIACTUBOCTI Ta (hapMaKoJIoriio,
MeXxaHi3M [i1i Bap(apuHy Ta MeTabO0Mi3M.

2. Chnuparourch Ha  JITEparypHi  JpKepena MpOaHali3yBaTH
1IEHTU(IKALII0 Ta METOJIUKHU KUTbKICHOTO BU3HAYEHHS Bap(apuHy.

3. Cnuparounch Ha Ccy4acHI HAyKOBI JIOCHIJPKEHHS ONTHMIi3yBaTH
QIbTEPHATUBHY METOJMKY KUIBKICHOTO BHM3HAa4YeHHs BapdapuHy y TabieTkax
yIbTPadioaeTOBOK CHEKTPOPOTOMETPIELO.

4, [IpoBectTn ampoOariiro Ta YacTKOBY  BaliJIaIlito METOIUKHA
yIbTpadioneToBOro CrnekTpoGOTOMETPUYHOTO  BU3HAUCHHA BapdapuHy Yy

TabJIeTKaXx.

Memoou docnioxcenns: 6i6mocemManTuunuii, Y ® - criekTpodoToMeTpis.

Hoeu3na ma 3nauenns o0epicanux pe3yibmamis: pe3ylIbTaToM poOOTH €
3apOIIOHOBaHAa ONTHMI30BaHa ajJbTepHATHBHA METOJIUKA KIJTbKICHOTO BU3HAUCHHS

Bap(apuny y tabnerkax MmerogoM YD - cnekTpopoTomMeTpii.



Anpobauin pezynromamis 0ocnioxcennsa. PesynbTaTu gochipkeHHs Oynm
npecTaBieHi Ha MiKHapOIHIN MyJIbTHAUCUMIUTIHAPHINA HAYKOBIM IHTEPHET-

koH(pepentii (M. Tepronias, Ykpaina, M. Onone, [lonsmia, 21-22 6epeszns 2024 p.

Cmpykmypa po6omu. PoGora mnipencrasiena Ha 40 cropiHKax, TOAATKIB -

3 pucyHKiB- 4, Tabnuib- 6.



OCHOBHA YACTHUHA. Po3nain 1. Bapdapun, MeToan BU3HAYCHHS.
1.1 3acrocyBanHs Bapdapuny.

Sk mpaBwio, BapdapuH  pPEKOMEHAYIOTb MpU  NPOoQiaKTHIlL
nicisonepanifaux TpoM003iB, Teparii Tpom003iB Ta TpomboemOoii

JereHeBoi aprepii[2-3].

1.2. ®i3uko-xiMivyHi BiaacTuBOCTI Bapdapuny.

O O

=

OH CH

O

Puc. 1. ®opmyia Bapdapuny[1].

3a IUPAC ximiuHa pedyoBHHa Mae HacTynHy Ha3By: (RS)-4-hydroxy- 3-(3-
oxo- 1-phenylbutyl)- 2H- chromen- 2-one[1].

®opmyna crionyku: CigH60,,
Monsipna maca Bapdapuny ctanoButh 308,23 r/moins (JlogaTox 1),

Bapdapun € noxiqHumM KymapuHy, CKIAJAETHCS 3 JBOX €HAHTIOMEPiB, IPUIOMY

JIOBEACHO, 0 S — €HaHTIOMep Ma€ y 2-5 pa3iB OUIbIIY AaHTHUKOATYJISTHTHY


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

aKTUBHICTh, HIK R — eHaHTiOMep 1 S — eHaHTiOMep BUBOJUTHCS, MIEPEBAKHO, 3

xoBuy, a R — enanrtiomep - Hupkamu [1]:

Puc.2. Enantiomepu Bapdapuny[1].

Jlo KymMapuHiB BITHOCATH O10JIOTIYHOAKTUBHI CIIOJIYKH, 13 3araJibHOIO (POPMYJIOI0
C6-C3. Ili cronyku BIAHOCATHCS O CHOJYK (PEHOJIBHOTO psAJly, B OCHOBI LIMX
CTIOJTYK 3HAXOAWTHCS MWK IHC-O-KyMapWHOBOI KucioTH. OpHieo 3
0COOJIMBOCTEHM XIMIUHHUX BJIACTUBOCTEH € BITHOIICHHS JO JIYTIB, a camMe MpoIiec
JY’KHOTO TIAPOJi3y, PE3yJbTaToM $KOro OyJe BHAUICHHA JKOBTUX COJIEH
KyMapuHOBO1 KUCIOTH. [10X11HI KyMapyHy BCTYNalOTh Y PEAKIII0 a30CIOTyYeHHS.
[Ipu inenTudikaiii KyMapuHOBHUX IMOXIJHUX 3aCTOCOBYIOTH PEAKIII0 OKUCICHHS
HOIOBOIHEBOIO 200 OPOMOBOJHEBOIO KHCJIOTOIO B CEPENIOBHIII PiaKoro (eHoiy.
[IpomykT 1IBOTO OKHUCICHHS 1MEHTU(DIKYIOTh OJAKUTHOIO (IIYyOPECIICHIIEI0 B
yibTpadioaeToBOMy CBITJI. YacTo MOXIJHI KyMapuHIB BHSBISIOTH METOJOM
TOHKOIIApOBOi Xpomarorpadii, xpomarorpadiuHe BHUSBJICHHS TMPOBOJAATh B
ynbTpadioneroBomy cBiTIAI Ha miactuHil «Cuinydom» y Cymilli pO3YMHUKIB

OeH3o-anerat abo ameton-rekcan (Jlomarok 1).
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1.3. Mexamni3m aii Ta MeTa060J1i3M Bappapuny.

Bapdapun € antaronicrom Bitaminy K 1 #oro mexanism Aii mojsrae y
OsiokyBaHHI BiTamiHy K OCKibkM BiH 1HTIOye (hepMeHT emokcuapenykrasy. [lpu
Teparii Tpom003iB Bap(apuH 3MEHIy€e MBHUAKICTh (DAKTOPY 3ropTaHHS KPOBI 10
50% uuisxoM 3HWKYBaHHS iX 010J70T14HOT akTUBHOCTI. EHaHnTioMepn Bapdapuny
PO3PI3HSIIOTHCA TaKOXK YacoOM MEpioly HAMiBBUBEICHHS Ta B3aEMOJIEI0 3 1HIIUMHU

gikamu[2-7].
1.4. ®apmakoJioriyni egexT, NodiuHI epeKTH Ta MEepPeT03yBAHHS.

[Ipenapar BapdapuH BiAMIYAETHCS NOOPUM BCMOKTYBAHHSIM Y IILTYHKOBO-
KHUIIIKOBOMY TpakTi Ta 4epe3 miKipy. biogoctymHicTe Bapdapuny nocsrae 90%.
PeuoBuna no0Ope 3B’S3y€ThCs 13 OUIKAMU KpOBI 1 MakCHUMajibHa KOHIIEHTpAIlis
BapapuHy y KpoBi JocsiraeTbes uepe3 1,5 rogunu. Bapdapun Mae 3maTHICTH
MIPOHUKATH Yepe3 IUIAIICHTY, METaOUII3y€eThCa y TEUiHIll, YTBOPIOIOYM HEAKTUBHI
metabomitu. [lepion HamiBBUBeneHHs S-pariemary gocsrae 40 roaus, R-panemary
BapiroeTbes Bix 20 g0 70 roamu[2-7]. Haxans, moOiuni edektd mpu mpuiiomi

npenapary HepiJiKi 1 pi3HOMaHITHI, a came:

o AnepriuHi MPOSIBU y BUTTISI €K3E€MU, EPUTEMHU IIKIPU TOIIIO;

o 3 OOKy HIKIpHUX MMOKPHUBIB — HEKPO3, BACKYJIIT;

o 3 OOKy AMXaJbHOI CUCTEMH KaJblMHALlIS TPaxXei;

° 3 00Ky HEpBOBO1 CUCTEMH - T'OJIOBHUH O1J1b, aCTEHIs, JIETAPTis;

o 3 00Ky cedocTaTeBOi CUCTEMU - HEPPHUT, ypOJIiTas;

° 3 00Ky TpaBHOI CUCTEMH - HYJI0Ta, OJIFOBaHHS, Alapesi, TaHKpeaTUT, TeraTuT,

YKOBTSIHUIIS, OOJIbOB1 BITUYTTS;
o KpoBoteui. Y narieHTiB, Aki npuiiMaiu BapdapuH, COCTepIraiy KUILIKOBI
KpOBOTEU1, BHYTPINIHHOYEPEIIHI TEMATOMH Ta TeMOpariyHi iHCYJIbTH. K TpaBumio,

noAiOHI MpOSIBM HEraTUBHOTO TMOOIYHOrO XapakTepy Oylu y XBOpHX, SKi
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CTpaX/Iajii Ha 30UIbIICHUA THCK. PU3MK KpOBOTEY 3pOCTa€ TaKOX Y MAlli€HTIB 3
nosimopdizmom reny CYP2CO9.

. Kymapunosuii Hekpo3. Haituacrime neit cuHapom nounHae cede mposiBIsATH
yepe3 NPUIYXJICTh Ta TMOTEMHIHHS IIKIpH, $SKE MOXKE MPHU3BOIUTH 10

HEeKpOoTHYHMX ouariB. Haltuactime (10 90%) CUHAPOM CIIOCTEPIra€ThCs y KIHOK.

o CunzipoM mnypiypoBuX naibliiB. CTpaKJIal0Th, IEPEBAXKHO, YOJIOBIKH 13
aTepOCKIEPOTUYHUMHU YpaKeHHSIMU. BBaxaroTb, 1110 Bap(apuH CIIpUUHHSIE MOSBY
remaparii arepckiiepo3nux Osimiok. [losBa mypmypHUX ypakeHb IIKIPH MMaJIbIIIB

CYIIPOBOIKYETHCS 00JILOBUM BiqayTTsIM[2-7].

Jlikapchbki 3ac00H, K1 MICTATh Y CBOEMY CKJIaJll BapdapuH, MPOTUIIOKA3aH]
IPY TOCTPUX KpoBoTeuax (remodiiii, xBopo0Oi BisutedpanTa, TpomOonmToNeHii) Ta
pY 1HAUBIAYaIbHIN MIBUILIEHIA YyTIUBOCTI A0 nipenapary. Bapdapun
MPU3HAYAIOTh MPHU TSHKKUX KPOBOTEUAX, SIKI € PE3yJbTaTOM IO0JIOTB ab0
onepaliiHuX BTPy4aHb, ajie sIKIIO MalllEHT CTPAXKIAa€ HUPKOBOIO a00 MEUIHKOBOIO
HEJOCTaTHICTIO, IUPO30M MEUIHKH, HEKOHTPOJIbOBAHOIO TIIEPTEH3IEI0 Tpenapar
CJI1JI TPU3HAYaATH 3 00epexkHICTI0. KaTeropuuHo il yHUKAaTU NPU3HAYECHHS
npenapaty npu omnepaiisx Ha [[HC abo ovax, mpu BuaaNIeHH] 3JI0SKICHUX ITyXJIMH,
MICUXIYHUX 3aXBOPIOBAHHIX Ta aJKOToJi3Mi narieHTa. He nmpusHauarots npemnapat
npu 3arpo3ax adbopty. [Ipu 3acrocyBanHi BaphapuHy 3 IHIIUMHU
AHTUTPOMOOTHUYHUMHU 200 TeMOCTATUYHUMHU 3aC00aMH CIIOCTEPITat0Th TOCHIICHHS
nii Baphapuny. Ciiji He BAKOPUCTOBYBAaTH OJIHOYACHO Bap(apuH 3 TPOMOIHOM,
rernapuHoM, pUBapoOKcabaHOM, JIIKaMH, 5Kl € IHT101TOpaMH CEPOTOHIHY, 3
nepopajbHUMU KOHIIeHTpalenTuBamu. [locunenns epexry Bapdapuny
CIIOCTEPITAETHCS PU OJHOYACHOMY MPUKHOMI 3 aCMIPUHOM, JTUIIPUIAMOIIOM,
TUKJIOMTUHOM Ta OLIBIIICTIO HECTEPOiNHUX TpenapartiB. [IpoTunokazano mpuitom
3 TIKapChbKUMU 3ac00aMu, 10 CKIaAy KX BXOJAUTH CTPENITOKIHA3A Ta albTerias3a.
[Tocumtoe edekT aKkTy03a, aTOMyPUHOJI, aMOKCHUITWJIIH, a3UTPOMILIUH, BITaMiH A

ta E, mpoTurpumnosHi BakiuHu, cyabdamigdi npemnapatu Tomo. Jesxi
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TOMEOIIaTUYHI TIpernapaTu ado mpenapaTy POCIMHHOTO MOXOHKEHHS, 10 CKIIaTy
SKUX BXOJAUTH KyMapwH (HAIPUKIIAJ, TIHTO, YACHUK, TTallais, )KCHBIIICHB,
3BIp0OIil), MACHIIOIOTH Jit0 Bapdapuny. Jlikapceki 3aco0u, Ai€eTH4H1 100aBKH a00

iXa, 10 CKJIaay SIKUX BXOIUTH BiTaMiH K, mocmadmoroTs gito Baphapuny[2-7].

Tpusanicms mepanii.

JIoBIUHUI MpPUHOM TPU3HAYAETHCS XBOPUM 3 J1arHO30M TpoMOOod1Iis,
apTepiaibHUM TpPAHCIUIAHTAaHTOM, PEBMAaTUYHUM 3aXBOPIOBaHHSAM cepus. Sk
paBWio, Tepallisd NpenaparoM B IHIIMX BHUMIAJKaX MOXeE Jocsaratd Bijg 3 10 6

MICSIIIIB.
3acmepeorcenns.

Oco06muBO yBaKHMMH Tpeba OyTH TpH MPU3HAUCHHI Mpenapary JiTHIM
JIOJISIM, OCKUIBKM 3 BIKOM 30UIBIIYETHCA YYTIMBICTH JITHIX JIIOAEH 10 i

aHTOTOHICTIB BiTaMiHiB rpynu K.

3MEHIIYIOTh [IiF0 KOaryJsHTIB 0apOiTypatu, kapOamMasemiH, TIIOTETIMI,
rpu3eoysabBiH. 3MEHIIYIOTH a0CcOpOLI0 Mpernapary aliOMIHIA T1IPOXJIOPHI,
XoJiecTUpamiH, Kojectinmos. Jleska ika (sifisl, TediHKa, 3€JI€HI OBOYl Ta Yaii)

TaKO0XX 3HWXKYIOTh /1110 Bappapuny.
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1.5. MeToau inentudikauii Ta KiJbKiCHOro BU3HaYeHHs Bapdapuny.

Pesynbrarom mpoBeAeHOro 0i0110CEMAaHTUYHOTO aHamizy HaMu OyB
3po0JICHUH BHCHOBOK, IO KUIBKICHO Bap(apuwH y cyOcTaHIii abo JiKapChKHUX
3acobax MokHa Bu3HauaTH MerogoM BEPX. VYV 1mpomy Bumaaky IoCHiIHUKA
BUKOPHCTOBYBaJIM KOJIOHKY Z0rbax CN, meTekTyBaHHS MPOBOIWIN MPH JOBXKHUHI
xBum 260 HM[8], MeTomom ceHcuOuUTI3yI0Uoi (iyopecueHIlii 'y OioJoridHHX
piIvHAX BU3HAYAIM 09y PEUOBUHY Bap(hapHH Tak, sK OMHUCaHO y Meroamii [9],

METOJIOM MAacC-CIIEKTPOMETPii BU3HA4YaIOTh BapPapuH Tak, K OMUCAHO Yy POOOTI

[10].

3rigHo 3 €Bpomnelicbkoro (apmakoneeto ([JogaTox 1) kinbkicHO BapdapuH
BHU3HAYaIOTh MeToAOM Y D-crieKTpooTOMETpier0 Mpu JOBXHUHI XBWiIl 308 HM y

cepenouii NaOH [11], a came:
Pozunnstors 0,100 t cyoctanmii y 100 ma 0,01 M. pozunry NaOH. I[Totim

pPO34MH po3BOJATh y 10 pasiB JIyrom, BUMIPIOIOTh ONITUYHY T'YCTHHY PO3UHHY.

Inentudikamito BappapuHy TpOBOIATH 1H(pPAYEPBOHOIO aOCOPOIIITHOIO

cnektpodoromerpiero [11], a came:

Po3unnstots 1 r cyberaniii y 10 M Bogu P, nogatoTh 5 M1 KUCIIOTH
HiTpaTHOi P , GinbTpytoTh. Jlo GiapTpaTy 10/1a10Th 2 MIT pO3UMHY TUXPOMATY
kaiito R1 1 crpymyrots npotsiroM 5 xB. BiacrororoTs 20 xB. Po3unH mae

3eJIeHyBaTO-0JaKUTHUM KOJIIP TIOPIBHSIHO 3 XOJIOCTOIO TIPOOOTO.

1.6. Y® -CnekrtpodoromeTpis.

B ananituyHii Ta apmalieBTUYHIN OPAKTUIl TPU MPOBEAEHHI SKICHOTO Ta,
NEPEeBAKHO, KIIBKICHOTO aHali3y IIMPOKO BUKOPHCTOBYIOTH ONTHYHI METOAU
nociimkennsa[13-14]. Buines3asnaueHi Meroau 0a3ylOThCsAd Ha BHMIipIOBaHHI

eeKTiB B3a€EMOJ1i XIMIYHOT CHOJYKH 3 €JIEKTPOMArHiTHUMU XBHWJISIMH ONTHYHOTO
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nianazony Big 100 go 10000 aM. YabTpadioneToBa 001acTh 3HAXOIUTHCSA Y MEKaX
100-380 uMm. 3a mexanizmoMm Y@ crnekTpohoToMeTpist € aOCOpOLIHUM METOJIOM,
TOOTO 3acCHOBaHA Ha BHMIPIOBAaHHI BHIIPOMIHIOBAHHS, SIKE€ ITOTJIMHAETHCS

JOCITIIKYBaHOIO PEUOBHUHOIO.

VYabTpadioneroBy  cneKTpopOTOMETpil0  MPOBOASITH Yy  pPO3YMHAX.
Po3unHHMKaMU MOXYyTh OyTH SIK OpraHidyHi, Tak 1 HEOPraHI4HI CIIOJYKH, aJie
pPO3UMHHUK HE TOBMHEH TOTJIMHATUCA B 001acTi, B SKid MOTJIHHAETHCS
JocTiKyBaHa pedoBrHA. KibKICHO TMpollec MOTJIMHAHHS ITiMOPSIKOBYETHCS

3aKOHY CBITJIOTIOrTTMHAaHHs byrepa-Jlam6epra-bepa[13-14].
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Po3zain 2. ExkciepuMeHTAJIbHA YaCTHHA.

PoGoTta Oyma BukoHaHa Ha Kadeapi aHANTHYHOI, (HI3UYHOI Ta KOJIOITHOI
ximii HarionaneHoro menuuHoro yHiBepcutery imeHi O.0O. boroMmonbis Ta y
pamkax MemopaHayMy Mpo CHiBIpaio Ha Kadeapi aHamiTHIHOi XimMii KuiBcekoro

HalllOHAJIBHOTO YHiBepcuTeTy iMeH1 Tapaca IlleBueHka.

2.1. Marepiajin Ta MeTOM.

2.1.1. Mera nocaiasKeHH.

B pesynbrari mpoBeNEHOro JITEpaTypHOro orjsay Oyino 3’scoBaHO, IO
Bap(dapuH  KUIbKICHO  BHM3HAa4yalOTh PI3HOMAHITHUMH  1HCTPYMEHTaJIbHUMHU
Meronukamu. Ham immonye gocmijpkeHHs [8], B sSikoMy aBTOpPH MPOIOHYIOThH
KUIbKICHE BU3HA4YeHHs BappapuHy MerogoM YD — cnekrpodoromerpii. Ha Hamry
TYMKY, a0COpOLIIItHMIT METO/I BU3HAYEHHS € ONTUMAaIbHUM, HU3KOBApTICHUM, aJIe

y TOM K€ Yac He MOCTyNaeThbesi TOuHicTIoO MeTory BEPX.

2.1.2. O0 €KTH J0CTITKEHHS.
JUIst KUIBKICHOTO BU3HAYEHHs J1I0Y01 PEYOBUHU Bap(papuH y JIKAPCHKUX
mpernaparax MU 00pajii HIK4Ye3a3HauYeH1 TaOJICTKU:
e Bapdapun Onion (3pazok 1).

Tabnerka MICTUTH BappapuHy HATPItO 3 MT;

Llonomidcui peuogunu: TaKTO3U MOHOT1APAT, KPOXMAJIb

KYKYPYI35HUH, )KeJIaTUH, MarHito creapar, inaurokapmin E 132.

e Bapdapun -OC (3pazox 2).
Tabnerka MicTUTh BapdapuHy HATPIIO KJIaTpaT y MepepaxyBaHHI Ha

2,5 mr Bapdapuny HaTpito abo 3 mr BapdapuHy HATPIIO;

Jlonomiocui peyogurnu: TAKTO3U MOHOT1IPAT, KPOXMaJlb

KYKYPYI3siHUH, sxenatuH, inaurokapmin (E 132), maruito creapar.
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VY namii kpaini i TJI® peanizyloTbes anTeYHUMHU 3aKJIaJaMu:

3pa3ok 1:
Bapdapun Opuos, 3pasok 1 Bapdapun-®dC, 3pasok 2
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2.1.3. ITocya Ta 0012 THAHHS.
1. XimiuHMI MipHUN TTOCY[T JJISl PUTOTYBAHHS PO3YMHIB KJIaCy TOUHOCTI A.
2. Baru nabopatopni MettlerToledo XS204 (Jlomatok 2).

3. Cnekrpodoromerp SPECORD 200-222 U 214 (Jlomatok 3).

2.1.4. PeakTHuBN.

VY po6oTi BUKOPUCTOBYBAJIM PO3YMHHUKHU Ta PEAKTUBU MApKHU X.4.

1. ®apmakoneiinuii crangaptTHuit 3pa3ok DY Hatpiii Bapdapun, Warfarin

sodium karamoxxuuii Homep WO0432;
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2. Eranon, 95% (po3unHHUK 1);

3. AnieToHITpUI (PO3UYNHHHUK 2).

2.1.5. MeToanku Ta YMOBH NPUTOTYBAHHS PO34YMHIB.

Ilpucomyeanus cmanoapmuo2o po3dury eap@apumy y pizHUX pO3UUHHUKAX

(emanoni ma ayemouimpui).

Ilpueomysanua cmanoapmuozo pos3uuHy 6apGapuny 6 emauoni (CmaHoapmHull

po3uun A):

0,01r naBaxkku ctanmapTHoOro 3paska J(DVY 3BaxyBanmu Ta BMIIIyBaIH Yy
MipHy Koi0y Ha 100 mu, nomaBamu mnpuOim3HO 70 MII €TaHOJNy, PETENbHO

nepeMIlTyBaiv, JOBOJIUIN €TAHOJIOM JI0 PHUCH.

llpueomysanua  cmaunoapmuoeo  po3uuwy  eapgapuxy 6  ayemoHImpuii

(cmanoapmmuuti pozuun B):

0,01 r maBaxkku craHgapTHOro 3paska DY 3BaxyBanu Ta BMIIlyBaId ¥y
MipHy kosiOy Ha 100 mi, momaBanu mpuOmu3Ho 70 MIJI alleTOHITPUILY, PETEIBHO

nepeMilTyBaliv, JOBOJUIIHN allETOHITPUIIOM IO PUCH.

Ilpucomysanus 00CnioAHCY8AHO2O0 — POZUUHY 8 emaHoJi (00CHiOHCYBAHUL

po3uun A):

Tabnerky 3paska 1 a6o 2 moapiOHoBayiu. HaBaxky 25 Mr BMilnyBamu y
MipHy konOy Ha 100 mu, nomaBamu 70 Mul €TaHONIy, PETEIBHO MEPEMIIIyBallu.

Jonasanu 1o pucu eranois. CrpyuryBanu. OuibTpyBaiu.

Ilpucomysanusa  0ocnioxHcy8ano2o PO3UUHY 6  aAyemoHImpuil

(Oocnioacysanuil po3uutn B):
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Tabnetky 3pa3ka 1 abo 2 monpiOHioBanu. HaBaxkky 25 Mr BmillyBaiu y
MipHY K0JI0y Ha 100 My, mogaBamu 70 MIT alleTOHITPHITY, PETEILHO TIEPEMIIITYBaJIH.

Jonasaiu 1o pucu aneroHiTpui. CtpyuryBainu. OuibTpyBalu.

2.1.6. Metoauku Y@ - ciekTpooTOMETPUYHOT0 BUSHAYEHHS.

[TimeTkoro Ha 5 MJ1 BiiOUpanu po3duuH (CTaHIapTHUN a00 TOCTIKYBAHUN )
s Y O-BUMIpIOBaHb, BMIIIyBalu y MipHy kKoi0y Ha 100 M1, TOBOAMIN PO3UUH
JIO PUCH TIEBHUM PO3UMHHUKOM (€TaHOJIOM a00 alleTOHITPHIIOM, B 3aJIEKHOCTI BiJl
TOTO, SIKY METOJIUKY anpoOOByBaju ), nepemimyBand. Bennuuny adbcopOuii
BHUMIPIOBAJIM PY BUKOPUCTAHHI €TaHouy 3a 310 HM, IpU BUKOPHUCTAHHI
areToHITprTy 3a 320 HM y KIOBEeTax 3 1apoM 3aBTOBIIKH |= 1 cm. Sk po3unH
NOPIBHSHHS BUKOPUCTOBYBAJIM YHUCTHI PO3UYMHHUK: €TaHO] a00, BIANOBIAHO,

aleTOHITPUII.

MGTOI[I/IKy Y ®-Bu3HauCHHSA OHTI/IMiSYBaJ'II/I, CIINPAarOYUCh Ha BUCHOBKHU aBTOpiB

po6ortu [8].

2.1.7. KinbkicHe BU3HAYeHHS Bap(dapuHy.
OCK1UIBKH MPOLIEC MOTJIMHAHHSA CBITJIA A1I0U0I0 PEYOBHUHOIO
M1IOPSAIKOBYETHCS 3aKOHY CBiTIIonorNuHanHsa byrepa-JlamGepra-bepa,
KOHLIEHTPALIO JOCIIKYBAaHOI pEYOBUHU (BPaXOBYIOUYHM PO3BEJICHHS) BU3HAYAIH

3a HIDKYE3a3HAYEHUM CITIBBIIHOIIICHHSIM:

C(X) = Al' m]_/Ao'mo

ne A — abcopOIris T10CTIHKYBAaHOTO PO3UYMHY TTPU NIEBHIN JOBXKUHI XBUJI, Ag—
abcopO11ist CTaHAAPTHOTO PO3YMHY TIPH MEBHIN JOBXKUHI XBWI1, M; — Maca
HABaXKH JIOCITIDKYBAHOI PEUOBHHH, T, My — Maca HAaBaKKM CTaHIAPTHOTO 3pa3Ka,

T.



19

Pozain 3. PesyabraT Ta iX 00roBOpeHHs..
Criuparourch Ha BUCHOBKH aBTOPIiB po0OOoTH [8] pO3YMHHHMKAMU NPU TPOBEICHHI
KUTbKICHOTO BU3HAaYeHHS Bap(apuHy y TabneToBaHux Gpopmax Mu o0panu
eTWJIOBHUM CIUPT(PO3UMHHUK 1) Ta alleTOHITPUI (PO3YUHHUK 2). Y poOOTI Haj
ONTHUMI3alli€l0 METOAUKH KUTbKICHOTO YD -BU3HAYEHHS OJHIEIO 3 33/1a4 OYJI0
BUBUYEHHSI Ha MPUTOTOBAHUX CTAHIAPTHUX PO3UMHAX 3AJIEKHICTH a0COpOIIiT

BapdapuHy Bia qOBKUHH XBIII (TOOYyAyBaTH criekTp noriuHanH:)[13].

Pe3ynbraTi BUBUEHHS 11i€1 3aJI€KHOCTI TIpeicTaBiieHo y Tabmuisax 1 ta 2 ta

JU1s HaouHOCT1 HA Pucynkax 3 ta 4.

Tabmuusg 1. 3anexHicTh BEIMYMHHM a0COpOIli CTaHAAPTHOTO PO3UYMHY A BiJ

JIOBXKUHHU XBUJII A.

Hosxuna | 220 |250 [300 |[305 |310 |325 |400 |420 |460 |500

XBWI A

Bemmauma | 0,043 | 0,048 | 0,081 | 0,082 | 0,084 | 0,05 |0,042 | 0,031 |0,021 | 0,01

abcopOrii
A




0,1

0,08

0,06

0,04

0,02

220

240

260 280

300

320

340

360

380

400

420 440

460

480 500

Puc.3. I'padiuna 3anexHICTh BEIUYUHHA a0COpOITli A CTaHAAPTHOTO

pO34MHY A BiJ TOBKUHU XBWII A (CLIEKTp MOTIMHAHHS).

20

Tabmuus 2. 3anexHICTh BeIUMYMHU a0copOuii CTaHAApPTHOrO po3uMHy B Bin

JIOBXKWHHU XBUJII A.

Hosxuna | 220 | 250 |[300 |305 [320 [325 [340 |350 |360 |380
XBWJI A
Benmuuna | 0,041 | 0,059 | 0,084 | 0,085 | 0,091 | 0,05 |0,040 | 0,020 |0,018 | 0,01
abcopOrrii

A




0,1

0,08

0,06

0,04

0,02

220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Puc.4. I'padiuna 3a1exHICTh BEIMUYUHUA a0COPOLIi A CTaHAAPTHOTO

po3uuHy B BiJi JOBXKUHU XBUJI1 A (CIIEKTP MOTJIMHAHHS).

3 HaBeJICHUX CIIEKTPIB MOTJIMHAHHS MOKHA 3pOOUTH BUCHOBOK, 1110

noJaJiblIe KUIbKICHE BU3BHAUEHHA Bap(apuHy y TabieToBaHux popmax y

PO3YMHHUKAX €TaHOJI Ta alleTOHITPUII AOIIJILHO MPOBOJIUTHU MPHU JTOBKUHI XBUJI

310 1M, 1, BiamoBigHo, mpu 320 HM.

21
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[Ticass moOynoBU CHEKTPiB MOTJIMHAHHA MU TMPOBOAMIN KilbKicHe Y ®-
criekTpooTOMETpUYHE BU3HAUYCHHA Bapdapuny y TabneTtkax (3pa3ok 1 ta 3pazok

2) Tak, sik onucaHo y 1. 2.1.5. Ta 2.1.6. PesynbTaTu HaBeaeHo y Tabmuisax 3 Ta 4.

Tabmuus 3. Pesynbratn  KuibkicHOTO Y ®-ceKTpopOTOMETPUUHOIO
BU3HAuUeHHS BapdapuHy y 3pa3ky | y pO3UMHHHMKAX €TaHOJ Ta aleTOHITPHIL.
Maca #ait040i pedoBHHU (3TiHO 3 IHCTPYKIIEIO JUIsI MEAMYHOTO 3aCTOCYBaHH:)

Bap(dapuny, 3 Mr.

Po3unHHMK Maca 3HaiiieHoi A110490i peYOBUHH, MT, BPaXOBYIOUU
PO3BENCHHSA

Eranon 3,05
3,23
3,12
2,98
2,95
3,11

AUeTOoHITpHI 3,14
3,21
3,11
2,87
2,95
2,92

Cmamucmuuna 06pobKa pe3yibmamis.
s pozuunnuka emanoi:

1) cepenue 3HaueHus x = 3,07

2) crangaptae BiaxuieHHs S = 0,102

3) mucrepcist s° = 0,0105
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4) BiIHOCHE CTaHJapTHE BIAXUJICHHS y BicoTkax RSD = 3,34%
BiaTBOproBaHICTh pe3yJIbTaTiB MOYKHA BBAKATH XOPOIIIOHO.
5) BU3HAYEHHS JIOBIPYOTO iHTEPBAITY:
koedimient CteroaeHTa npu P=0,95 ta uucni cryneniB cesoboau 5 — 2,5706
¥+ A:;=3,07+0,11
Pe3ynpTaTi MOKHA BBa)KAaTH NPABUILHUMU (HE MICTATh CHCTEMaTHYHY ITOXHOKY),
OCKUIBbKHM JIiCHE 3HAa4YeHHs BMICTY BapdpapuHy 3 MI MOTpaIlisie y AOBIpUHA

1HTEpBaJl.
6) BigHOCHA OXHOKa cepeaHboro 3HaueHHs & = 3,50%

s po3uunnuka ayemonimpui:

1) cepenne 3Hauenus x = 3,03

2) cranaaptHe BiaxwieHHs S = 0,138

3) mucnepcis s> =0,0190

4) BiTHOCHE CTaHapTHE BIIXWICHHS Y BifcoTKax RSD = 4,54%

BiaTBoproBaHICTh pe3yJbTaTiB MOYKHA BBKATH XOPOIIOKO.

5) BU3HAUCHHS TOBIPYOTO IHTEPBAIY:

koedimient CteroaeHTa pu P=0,95 ta uncni cryneniB cBoboau 5 — 2,5706
¥+ A-=3,03+0,14

Pe3ynpTaT MOKHA BBa)KAaTU NMPABUIBHUMU (HE MICTATh CUCTEMATUYHY MOXHOKY),
OCKITbKM [IACHE 3HAYE€HHS BMICTY BapdapuHy 3 Mr TOTpaIUIsie y TOBIPUYHA

1HTEpBAaI.

6) BigHOCHA OXUOKA cepeaHbOro 3HaueHHs & = 4,77%
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Tabmus 4. Pesynpratn  kiibKicHOTO Y ®-cniekTpodoTOMETPHUUHOTO
BU3HAUYCHHS BapdapuHy Yy 3pa3ky 2 y PO3UYMHHUKAX €TAHOJ Ta aleTOHITPHIL
Maca niro4oi pedyoBUHHU (3T1MHO 3 IHCTPYKITIEIO IS MEAUYHOTO 3aCTOCYBaHHS)

Bap(dapuny, 3 Mr.

Po3unHHUK Maca 3HaiiJIeHOi 110401 peYOBHUHHU, MT, BpaxOBYIOUH
PO3BEICHHS

Eranon 3,10
3,15
3,06
2,94
2,97
2,89

ALIETOHITpUII 2,87
3,23
3,07
2,88
2,91
2,94

Cmamucmuuna 0opodKa pe3yibmamis.

s pozuunHuka emanon:

1) cepenne 3HaueHns x = 3,02

2) crangaptae Biaxunenus S = 0,101

3) mucrepeis s° = 0,0101

4) BiTHOCHE CTaHapTHE BIAXUIICHHS y BifcoTkax RSD = 3,34%
BiaTBoproBaHICTh pe3yIbTaTiB MOYKHA BBAKATH XOPOIIIOHO.

5) BU3HAYEHHS OBIPYOTrO iHTEpBAY:
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koedimient CteroaeHTa pu P=0,95 ta uucni cryneHiB cBoboau 5 — 2,5706
¥+ A;=3,02+0,10
Pe3ynpTaTi MOKHA BBa)KAaTH NPABUILHUMU (HE MICTATh CHCTEMaTH4YHY ITOXHOKY),

OCKUIbKHM JIiCHE 3HAa4YeHHs BMICTY BapdapuHy 3 Mr MOTpamvisie y IOBIpUdi

1HTepBaI.
6) BiqHOCHA TOXMOKA cepeaHboro 3HadeHHs £ = 3,50%
na po3zuunnuka ayemonimpui:

1) cepente 3HaueHHs X = 2,98

2) crangaptHe BiaxuieHHs S = 0,141

3) mucrepcist s° = 0,01908

4) BiIHOCHE CTaHJapTHE BiAXUJIEHHS y BiAcoTKax RSD = 4,72%

BiaTBOproBaHICTh pe3ysIbTaTiB MOKHA BBKATH XOPOIIOKO.

5) BU3HAYEHHS JIOBIPYOTO iHTEPBAIY:

koedimient Cteiofenta mpu P=0,95 ta uucni cryneniB ceodoau 5 — 2,5706
X+ A:=298+0,15

Pe3ynbraty MOKHaA BBa)XKaTu MPAaBUILHUMH (HE MICTATH CUCTEMATUYHY MOXUOKY),
OCKIIbKM [IACHE 3HA4Y€HHS BMICTY BapdapuHy 3 Mr NHOTparuvisie y TOBIPYMA

1HTEpBAaJl.

6) BiqHOCHA TOXMOKa cepeaHboro 3HaueHHs £ = 4,95%
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3.1. YacTKkoBa BaJgiganis MEeTOINKH.

CraHgapTHOIO TMPOIEAYPOIO MpH anmpoOallii METOAUKUA € Bajigailis
3alpONOHOBAHMX aHAITUYHMX /1. MU MpOBENN 4acTKOBY BaJliIallif0 METOIUKH
3a poOacHICTIO, CTAOUIBbHICTIO Ta CHCIM(IUHICTIO TaK, K 3a3HAYCHO Y

HOPMAaTHUBHUX JOKyMeHTax[15-18].

3.1.1. PoGacHicTb.

[lepeBipKy CITPOMOKHOCTI METOJIMKY MU OIIHIOBAJIU Y€pe3 MOPIBHAHHS
pe3ynbTaTiB, Kl OyJiM BU3HAYEH] HAMU Y P13HI KaJeHAAapHI JHI OCKUIBKH HECYTTEBI
3MiHM (3M1HA TEMIIepaTypy IPUMIIICHHS, 1HIII XIMIYHI APTil peaKTUBIB TOIIO) HE
MOBUHHI KPUTHUYHO BIUIMBATH HA PE3YJIbTATH JIOCHIIKEeHHA. Pe3ynbratu
KUTbKICHOTO Y D-CcieKTpo(hOTOMETPUYHOTO BU3HAUCHHS Bap(dapuHy y TablieTKax

npezacTaBieHo y Tabmuii 5.

Tabmuus 5. KinekicHe Y® — cniektpodoTOMETpUYHE BUSHAUCHHS

Bap(dapuHy y pi3Hi KaJIeHJIapHi JIHi.

Hens 1 Jenn 2

3pa3ok 1, Mmaca BU3HA4YEHOI J1I0Y01 peYOBUHU, MT (BPaXOBYIOUU PO3BEICHHS)

Eranon 3,07 3,09

ATIeTOHITpHIT 3,02 3,06

3pa3ok 2, Maca BU3HAYEHOI 10401 peYOBUHU, MT (BPaXOBYIOUH PO3BEJICHHS )

Eranon 3,02 3,12

AneTOHITpHII 2,98 3,04
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HaBeneHi pe3ynbTaTi KOPETIOITH MK COOO0T0 1 PI3HUIIS Y BUBHAUYCHHSX HE

nepeoubinye 2%.

3.1.2. CtablibHiCTh PO3YMHIB Yy 4Yaci.

OpHi€ro 3 XapakTEPUCTUK BaJliTHOCTI METOJUKHU € TIepeBipKa CTaO1IbHOCTI
PUTOTOBAHUX PO3YMHIB Yy Yaci. MU BUBYANIU CTaOLIBHICTh PO3YHMHIB HA MPOTS3i
60 XBUJIMH, BUMIPIOIOYHM KOXKHI 10 XBUIMH BeTUYUHYy abCcopOI1ii cTaHAapTHUX

po3unHiB. Pe3ynpTaTi BUBUEHHS CTA0IBHOCTI peacTaBiaeHo y Tabmuiti 6.
CTaOUILHICTh METOIUKH OLIIHIOBAJIH 3a BEJIMUYUHAMU
a) CepeHbOI0 3HAYCHHS:
7= Xy FXp bty

’
n

ne N—o0csT BUOIPKH.
0) RSD — BiZTHOCHOTO CTaHAAPTHOTO BIIXHJICHHS y BiJICOTKAX:

RSD = s, - 100%,
ST- = j_E’S — CTaHOdapTHC BiI[XHJ'IeHHH.

¢) Buznauenoi nucnepcii:

n _
2 Ef:i{xf_x:]z
ST =
v
abo
T x%_n.x?
5.2 — Zi=1i ’

u

Jie U — 4HCIIO CTYTNEHIB ¢cBO0OIU, N—00cAT BUOIPKH, X — CEpE/IHE 3HAUYCHHS, Xj — YCI

3HAY€HHS BUOIPKH.
d) BusnaueHHs TOBIpYOTO iHTEpBAY:

X i tF’,*J.r /

3w
Il
2
|4
s
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ne X — cepedaHe 3Ha4YeHHS BUOIPKW, S — CTaHAApTHE BIAXWIIEHHSA, N — o0CsT
BUOIpKH, tp, — KkoediuieHT CrbloseHTa abo t-kputepidd, Az— HamiBumpunHa

JIOBIPYOTO IHTEPBAIY;

koediuient Cteioaenta mpu P=0,95 ta uucii cryneniB ceodoau 6 — 2,44609.

¢) BusHaueHHs BiTHOCHOT MOXUOKH CEPETHHOTO 3HAUCHHSI:

_=g-100%.
X

PesynbTaTy, siki npeacTasieHi y Tabmuuin 6, 103BOJISIIOTH 3pOOUTH BUCHOBOK
PO CTA0UIBHICTh €TAHOJBHUX Ta ALlETOHITPUIBHUX PO3YHHIB HA IPOTA31 OJHIET

I'OJWHH.



TaOmurg 6.

BuB4eHHs cTablIBHOCTI PO3YMHIB Y Yaci.

Benuuuua a6cop6ui'1' t. xB Cepenne RSD,% JoBipunii inTepBan | BigHocHa moxubka | Hucmepcis
T CepesHbOTO
3HaYCHHS
Ne 0 10 |20 30 40 50 60
Cranpapr, | 0,084 10,084 | 0,082 | 0082 | 0,084 0,084 0,084 0,083 1,17 | 0,083+0,00090 1,08 9,52-10°"
po3uuH A
A =310
HM
Cranpmapr, | 0091 | 0,092 | 0,001 |0,090 | 0,091 0,092 0,091 0,091 0,76 | 0,091+0,00064 0,70 4,76-10”
po3uuH B
A =320

HM




3.1.3. CneungiyHicTh METOTUKH.

AmnipoOyBaHHS 3ampONMOHOBAHOI METOAWKH O€3MOCEpeIHhO Ha TBEPIAUX
JiKapCchKUX (opMax 1ga€ MOXJIUBICTH 3pOOMTH BHUCHOBOK MPO CIEHH(pIYHICTD
MeToukn[15-19] ockiabKy 3ampOITOHOBAHI aHAMITHYHI JIii JO3BOJISIOTH KIJIbKICHO
BU3HAUaTU Jil0Yy PEYOBUMHY BapdapuH K NPUCYTHOCTI IHIIMX JOMOMDKHHX

PEUYOBHH 3 MIHIMAJIBHOIO MTOXHMOKOI0 Y BU3HAYEHHI.

3.1.4. IlepeBipka MeTOAMKM HA MPABUJIbHICTD.

BUCHOBOK Npo NpaBUIIbHICTh METOJIUKN MU POOMIIM aHAJI3YIOUU PE3YNIbTATH
poOacCHOCTI METOAMKH Ta OIIHKY CTabUIbHOCTI PO3YMHIB 3 yacoM. BpaxoByrouu
CKCIICpUMCHTAJIbHI J[aHI Ta CIHPAIOYUCh HAa HOPMATHBHI JOKymeHTH [15-19)],

MOJXHa BBaKaTU MCTOJUKY ITPAaBHUJIbHOIO.
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BUCHOBKU

1. PesynbraTom mpoBeseHoro 0i10J10CEMaHTHYHOTO aHajizy Oyja0 BHU3HAYEHO
3aCTOCYBaHHSA TpemapaTiB 3 BapdapuHOM,  BIACTUBOCTI  BapdapuHy Ta

(hapMaKoJIOTit0, MEXaHI3M JIii Ta METa0O0JIi3M.

2. [IpoanamizoBaHo iAeHTH(}IKAMiIIO Ta METOAWKHA KUTHKICHOTO BH3HAYCHHS
BapdapuHy.
3. OnTuMizoBaHa ajlbTepHATHMBHA  METOJMKAa  KUIBKICHOTO  BHU3HAYEHHS

Bap(apuny y TabyieTkax yabTpadioseTOBOK CHEKTPOPOTOMETPIELO.
4, [IpoBeneno  ampoOarito Ta  YacTKOBY  BalliJIaIliio METOJIUKHA
yIbTPadioIeTOBOTO CHEKTPO(POTOMETPUYHOTO BU3HAUEHHS BapdapuHy Yy

TBEpPIUX JIIKAPChKUX (popMax.
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EUROPEAN PHARMACOPOEIA 8.0

Warfarin sodium

01/2008:0698

WARFARIN SODIUM

Warfarinum natricum

C,H, NaO, M,330.3
[129-06-6]

DEFINITION

Sodium 2-0x0-3-[(1RS)-3-0x0-1-phenylbutyl]-2H-1-
benzopyran-4-olate.

Content: 98.0 per cent to 102.0 per cent (anhydrous substance).

CHARACTERS

Appearance: white or almost white, hygroscopic, amorphous

powder.

Solubility: very soluble in water and in ethanol (96 per cent),

soluble in acetone, very slightly soluble in methylene chloride.

IDENTIFICATION

A. Infrared absorption spectrophotometry (2.2.24),
Comparison: warfarin sodium CRS.

B, Dissolve 1 g in 10 mL of water R, add 5 mL of nitric acid R
and filter. To the filtrate add 2 mL of potassium dichromate
solution RI and shake for 5 min. Allow to stand for 20 min,
The solution is not greenish-blue when compared with a

blank.
C. It gives reaction (b) of sodium (2.3.1).

TESTS

Appearance of solution, The solution is clear (2.2.1) and
colourless (2.2.2, Method I1).

Dissolve 1.0 g in water R and dilute to 20 mL with the same
solvent,

pH (2.2.3): 7.6 to 8.6.

Dissolve 1.0 g in carbon dioxide-free water R and dilute to
100 mL with the same solvent,

Related substances. Liquid chromatography (2.2.29).
Solvent mixture: methanol R, water R (25:75 V/ V).,

Test solution. Dissolve 40,0 mg of the substance to be
examined in the solvent mixture and dilute to 50.0 mL with
the solvent mixture,

Reference solution (a). Dissolve 2 mg of 4-hydroxycoumarin R
(impurity B) and 2 mg of benzalacetone R (impurity C) in
25 mL of methanol R and dilute to 100 mL with water R.

Reference solution (b). Dilute 1.0 mL of the test solution to
100,0 mL with the solvent mixture. Dilute 1.0 mL of this
solution to 10.0 mL with the solvent mixture,

Column:

~ size:1=025m, @ =4.0mm;

~ stationary phase: spherical nitrile silica gel for
chromatography R (5 pm);

~ temperature: 30 °C.

Mobile phase: glacial acetic acid R, acetonitrile R, water R
(1:25:75 V/V/V).

Flow rate: 1.5 mL/min,
Detection: spectrophotometer at 260 nm.
Injection: 20 pL.

Run time: twice the retention time of warfarin,

Relative retention with reference to warfarin (retention
time = about 9 min): impurity B = about 0.4;
impurity C = about 0.6,

System suitability: reference solution (a):

- resolution: minimum 2.0 between the peaks due to
impurities B and C.

Limits:

- correction factors: for the calculation of content, multiply
the peak areas of the following impurities by the
corresponding correction factor: impurity B = 0.5;
impurity C = 0.4;

- impurities B, C: for each impurity, not more than the area
of the principal peak in the chromatogram obtained with
reference solution (b) (0.1 per cent);

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

~ total: not more than 3 times the area of the principal peak
in the chromatogram obtained with reference solution (b)
(0.3 per cent);

-~ disregard limit: 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution (b)
(0.05 per cent),

Phenolic ketones. Dissolve 1.25 gina 20 g/L solution of
sodium hydroxide R and dilute to 10,0 mL with the same
solvent. The absorbance (2.2.25) is maximum (.20 measured
at 385 nm within 15 min of preparing the solution,

Water (2.5.12): maximum 4,0 per cent, determined on 0.750 g.

ASSAY

Dissolve 0.100 g in 0.01 M sodium hydroxide and dilute to
100.0 mL with the same solvent. Dilute 10.0 mL of the solution
to 100.0 mL with 0.01 M sodium hydroxide. Dilute 10.0 mL
of this solution to 100.0 mL with 0.01 M sodium hydroxide.
Measure the absorbance (2.2.25) at the absorption maximum
at 308 nm.

Calculate the percentage content of C,,H,;NaO, taking the
specific absorbance to be 431,

STORAGE
In an airtight container, protected from light.

IMPURITIES

Specified impurities: B, C.

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 is therefore not necessary to identify these
impurities for demonstration of compliance, See also 5.10.
Control of impurities in substances for pharmaceutical use): A.

A. (5RS)-3-(2-hydroxyphenyl)-5-phenyleyclohex-2-enone,

@O
OH

B. 4-hydroxy-2H-1-benzopyran-2-one (4-hydroxycoumarin),

General Notices (1) apply to all monographs and other texts
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Warfarin sodium clathrate EUROPEAN PHARMACOPOEIA 8.0
- stationary phase: spherical nitrile silica gel for
chromatography R (5 pm);
" - temperature: 30 °C,
¥ Mobile phase: gladial acetic acid R, acetonitrile R, water R
o (1:25:75 V/V/V).

C. (3E)-4-phenylbut-3-en-2-one (benzalacetone).
01/2008:0699
WARFARIN SODIUM CLATHRATE
Warfarinum natricum clathratum
CHy

and enantiomer | * HO—<
CHy

2

DEFINITION

Mixture, in the form of a clathrate, of warfarin sodium (sodium

2-0x0-3-[(1RS)-3-0x0- 1-phenylbutyl| -2 H- 1-benzopyran-

4-olate) and propan-2-ol in molecular proportions 2:1

(equivalent to about 92 per cent of warfarin sodium).

Content:

- warfarin sodium: 98,0 per cent to 102.0 per cent (anhydrous
and propan-2-ol-free substance);

- propan-2-ol: 8.0 per cent to 8.5 per cent,

CHARACTERS
Appearance: white or almost white, crystalline powder,
Solubility: very soluble in water, freely soluble in ethanol

(96 per cent), soluble in acetone, very slightly soluble in
methylene chloride.

IDENTIFICATION

A. Infrared absorption spectrophotometry (2.2.24).
Comparison: warfarin sodium clathrate CRS.

B. Dissolve 1 g in 10 mL of water R, add 5 mL of nitric acid R
and filter. To the filtrate add 2 mL of potassium dichromate
solution RI and shake for 5 min. Allow to stand for 20 min.
The solution is greenish-blue when compared with a blank.

C. Tt gives reaction (b) of sodium (2.3.1).

TESTS

Appearance of solution, The solution is clear (2.2.1) and

colourless (2.2.2, Method II).

Dissolve 1.0 g in water R and dilute to 20 mL with the same

solvent.

pH (2.2.3): 7.6 to 8.6.

Dissolve 1.0 g in carbon dioxide-free water R and dilute to

100 mL with the same solvent.

Related substances. Liquid chromatography (2.2.29),

Solvent mixture: methanol R, water R (25:75 V/V).

Test solution. Dissolve 40.0 mg of the substance to be

examined in the solvent mixture and dilute to 50.0 mL with

the solvent mixture.

Reference solution (a). Dissolve 2 mg of 4-hydroxycoumarin R

(warfarin impurity B) and 2 mg of benzalacetone R (warfarin

impurity C) in 25 mL of methanol R and dilute to 100 mL

with water R.

Reference solution (b). Dilute 1.0 mL of the test solution to

100.0 mL with the solvent mixture. Dilute 1.0 mL of this

solution to 10.0 mL with the solvent mixture,

Column:

- size:]=025m, @ =4.0mm;

Flow rate: 1.5 mL/min,

Detection: spectrophotometer at 260 nm.,

Injection : 20 pL.

Run time: twice the retention time of warfarin,

Relative retention with reference to warfarin (retention

time = about 9 min) :impurity B =about 0.4; impurity C =about

0.6.

System suitability: reference solution (a):

- resolution: minimum 2.0 between the peaks due to
impurities B and C.

Limits:

- correction factors: for the calculation of content, multiply
the peak areas of the following impurities by the
corresponding correction factor: impurity B = 0.5;
impurity C = 0.4;

- impurities B, C: for each impurity, not more than the arca
of the principal peak in the chromatogram obtained with
reference solution (b) (0.1 per cent);

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

~ total: not more than 3 times the area of the principal peak
in the chromatogram obtained with reference solution (b)
(0.3 per cent);

- disregard limit: 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution (b)
(0,05 per cent).

Phenolic ketones : the absorbance (2.2.25) is maximum 0.20

measured at 385 nm within 15 min of preparing the solution,

Dissolve 1,25 gin a 20 g/L solution of sodium hydroxide R and

dilute to 10.0 mL with the same solvent.

Propan-2-ol. Gas chromatography (2.2.28).

Internal standard solution. Dilute 1.0 mL of propanol R to

2000 mL with water R.

Test solution (a). Dissolve 0250 g of the substance to be

examined in water R and dilute to 5.0 mL with the same

solvent,

Test solution (b). Dissolve 0.50 g of the substance to be

examined in the internal standard solution and dilute to

10.0 mL with the internal standard solution.

Reference solution. Dilute 0.50 mL of 2-propanol R to 100.0 mL

with the internal standard solution.

Column:

- size:1=1.5m, @ =4mm;

- stationary phase: ethylvinylbenzene-divinylbenzene
copolymer R (125-150 pm),

Carrier gas: nitrogen for chramatography R.

Flow rate: 40 mL/min.

Temperature:

- column: 150 °C;

- injection port: 180 °C;

- detector: 200°C.

Detection; flame ionisation,

Injection : the chosen volume of the test solutions and the

reference solution.

Calculate the content of propan-2-ol taking its density at 20 °C

to be 0.785 g/mL.

Limit:

- propan-2-ol: 8.0 per cent to 8.5 per cent,

Water (2.5.12): maximum 0.3 per cent, determined on 2.500 g.
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Water for injections

ASSAY

Dissolve 0.100 g in 0.01 M sodium hydroxide and dilute to
100.0 mL with the same solvent. Dilute 10.0 mL of the solution
to 100.0 mL with 0.01 M sodium hydroxide. Dilute 100 mL
of this solution to 100,0 mL with 0.01 M sodium hydroxide.
Measure the absorbance (2.2.25) at the absorption maximum
at 308 nm,

Calculate the percentage content of warfarin sodium
(C,H,NaO,) taking the specific absorbance to be 431,

STORAGE
In an airtight container, protected from light.

IMPURITIES

Specified impurities: B, C.

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 and/or
by the general monograph Substances for pharmaceutical

use (2034). 1t is therefore not necessary to identify these
impurities for demonstration of compliance, See also 5.10.
Control of impurities in substances for pharmaceutical use): A.

OH

and enantiomes

A. (5RS)-3-(2-hydroxyphenyl)-5-phenylcyclohex-2-¢none,
ey
OH

B. 4-hydroxy-2H-1-benzopyran-2-one (4-hydroxycoumarin),

HC
o

C. (3E)-4-phenylbut-3-en-2-one (benzalacetone).

01/2009:0169
WATER FOR INJECTIONS
Aqua ad iniectabile

H,0 M, 18.02

DEFINITION

Water for the preparation of medicines for parenteral
administration when water is used as vehicle (water for
injections in bulk) and for dissolving or diluting substances
or preparations for parenteral administration (sterilised water
for injections).

Water for injections in bulk

PRODUCTION

Water for injections in bulk is obtained from water that
complies with the regulations on water intended for human
consumption laid down by the competent authority or from

purified water by distillation in an apparatus of which the
parts in contact with the water are of neutral glass, quartzor a
suitable metal and which is fitted with an effective device to
prevent the entrainment of droplets. The correct maintenance
of the apparatus is essential, The first portion of the distillate
obtained when the apparatus begins to function is discarded
and the distillate is collected,

In order to ensure the appropriate quality of the water,
validated procedures and in-process-monitoring of the
electrical conductivity and regular microbial monitoring are
applied.

Water for injections in bulk is stored and distributed in
conditions designed to prevent growth of micro-organisms
and to avoid any other contamination,

Microbiological monitoring. During production and
subsequent storage, appropriate measures are taken to
ensure that the microbial count is adequately controlled and
monitored. Appropriate alert and action levels are set so

as to detect adverse trends. Under normal conditions, an
appropriate action level is a microbial count of 10 CFU per
100 mL when determined by filtration through 2 membrane
with a nominal pore size not greater than 0.45 pm, using R2A
agar, using at least 200 mL of water for injections in bulk and
incubating at 30-35 °C for not less than 5 days, For aseptic
processing, stricter alert levels may need to be applied.

R2A agar

Yeast extract 05g
Proteose peptone 058
Casein hydrolysate 058
Glucose 05g
Starch 05g
Dipotassium hydrogen phosphate 03¢
Magnesium sulfate, anhyd 0.04g
Sodium pyruvate 03g
Agar 1508

Purified water to 1006 mL
Adjust the pH so that after sterilisation it is 7.2 + 0.2, Sterilise
by heating in an autoclave at 121 °C for 15 min.

Growth promotion of R2A agar

- Preparation of test strains. Use standardised stable
suspensions of test strains or prepare them as stated
in Table 0169.-1. Seed lot culture maintenance
techniques (seed-lot systems) are used so that the viable
micro-organisms used for inoculation are not more than
5 passages removed from the original master seed-lot.
Grow each of the bacterial strains separately as described
in Table 0169.-1. Use buffered sodium chloride-peptone
solution pH 7.0 or phosphate buffer solution pH 7.2 to
make test suspensions, Use the suspensions within 2 h, or
within 24 hifstored at 2-8°C. Asanalternative to preparing
and then diluting a fresh suspension of vegetative cells of
Bacillus subtilis, a stable spore suspension is prepared and
then an appropriate volume of the spore suspension is used
for test inoculation. The stable spore suspension may be
maintained at 2-8 °C for a validated period of time,

- Growth promotion, Test each batch of ready-prepared
medium and each batch of medium, prepared either from
dehydrated medium or from the ingredients described,
Inoculate plates of R2A agar separately with a small number
(not more than 100 CFU) of the micro-organisms indicated
in Table 0169.-1. Incubate under the conditions described
in the table. Growth obtained must not differ by a factor
greater than 2 from the calculated value for a standardised
inoculum. For a freshly prepared inoculum, growth of the
micro-organisms must be comparable to that obtained with
a previously tested and approved batch of medium.

General Notices (1) apply to all monographs and other texts
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JlonaTok 2.

Baru ma6oparopri MettlerToledo XS204, nomycTtnMe HaBaHTa)XKEHHS CTAHOBUTH
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Honartok 3.

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

Warfarin belongs to anticoagulants of indirect action, it is an antagonist of
vitamin K and, from a chemical point of view, is a derivative of coumarin.
Warfarin is recommended by doctors for the prevention of various thrombosis, it is
well absorbed and its bioavailability reaches 90 percent.

Unfortunately, when taken therapeutically, warfarin causes side effects:
hemorrhages, diarrhea, an increase in the concentration of liver enzymes, necrosis,
and rashes, therefore, control of the concentration of the active substance in the
dosage form is one of the most important tasks of pharmaceutical chemistry.

The aim of our work was to optimize the method of UV spectrophotometric
determination of warfarin in solid dosage form and to carry out partial validation of
the method.

As a result of carrying out certain scientific investigations, we found out
that enough methods of quantitative determination of warfarin in tablets by HPLC,
sensitizing fluorescence and mass spectrometry methods have been proposed and
tested. In our opinion, the UV spectrophotometry method is the most optimal, as it
IS not expensive, but at the same time, it is accurate, modern and easy to perform.
UV - spectrophotometric determination was carried out at a wavelength of 310 nm
(solvent ethyl alcohol) and at a wavelength of 320 nm (solvent acetonitrile) in
cuvettes with a solution layer thickness | = 1.0 cm, the concentration of the
investigated solution was determined according to the Law of light absorption by
the standard method.

Conclusion. The method of quantitative determination of warfarin in
tablets by UV-spectrophotometry was optimized, the method was partially

validated.



