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B cTaTbe M3n0XKeHbl pe3ynbTaTbl pa3paboTKM MeToaAMK ANA YCTAaHOBAEHUA MNOAJIMHHOCTU U KOANYECTBEHHOTO
onpeaefneHna HOBOM aKkTMBHOM dapmauesTuyeckol cybctaHumm (ADC) — Kucnotbl 3-(1H-6eH3nmumaason-2-un)-
1,2,2-TpumeTunLMKAONEeHTaH-KapboHoBon. Ana naeHtudumkaumm APC mncnonb3osaH meton WMK-cnekTpockonuu,
KONNYEeCTBEHHOE onpejeneHne npoBOAUANM C  MWCNOJb30BAaHMEM MeToAa NpPAMOro  auMAUMETPUYECKOro
TUTPOBAHMUA B Cpefe KUCNOTbl YKCYCHOW neaaHoM. Pa3paboTaHHble METOAMKU BafUAMPOBAHblI B COOTBETCTBUM C
TpeboBaHnaAMM FocypgapcTBeHHoN ®apmakonen PO n npurogHbl ANA fanbHENWeEro UCNoib30BaHWA B KOHTpoae
KayecTBa Npu npounssoacTee KUcnoTbl 3-(1H-6eH3umungason-2-un)-1,2,2-TpumeTUALMUKAONEHTaH-KapbOHOBOM.
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BeBepeHune

CoBpemeHHble TpeboBaHMA K MPOM3BOACTBY M KOHTPOMIO KAuYecTBa /JIeKAPCTBEHHbIX CPeaCcTB
npeanucbiBaloT  obecneuynTb  MOJIHOLLEHHYHO M BCECTOPOHHIOK  OLUEHKY  HOBbIX
dapmaueBTnyecknx cybctaHumin (OC) Ha cTagmm dapmaueBTUYECKOM Pa3paboTKu.

HoBas  ¢dapmaueBTuMyeckaa  cybctaHuma  Kucnotbl  3-(1H-6eH3umumpason-2-un)-1,2,2-
TPUMETUALMKNONEHTaH-KapboHOBOM (3mnupuryeckan dopmyna Ci6H20N,0;) 6bina
cuMHTe3smpoBaHa B 000 «BE/IGPAPMAMEL» (pwuc.1). YcTaHOBNEHO, YTO AaHHas cybcTtaHums B
fo3e 50 mr/kr/cyT npossaseTr Hambonee BbIPAXKEHHbIN KapAMONPOTEKTUBHbLIA 3ddeKT no
CPaBHEHWIO C 3HaNanpuaaTtom, 5 mr/Kkr; Bepanamuaom, 5 mr/kr; kapseaunonom, 30 mr/Kr, 4To
BbIPaXKaeTcs B YAyYlleHMM MOKasaTenem COKPATUMOCTM Ha [OKCOpyOULMHOBOM Mopenm
KapanomuonaTnii [1].

Puc. 1. CmpykmypHasa ¢popmyna Kucanomeol 3-(1H-6eH3umuodazon-2-un)-1,2,2-mpumemunyukaoneHmaH-
Kapb6oHoesoli.

COOH

Kucnota 3-(1H-6eH3aumuaason-2-un)-1,2,2-TpuMeTUNLUMKAONEHTaH-KapboHoBaA npeacTasafeT
coboli nopowok 6enoro unan noytn 6enoro ugeta. OH pacTBopum B 96% cnupTe, mano
pacTBopuMM B xnopodopme, MPAKTUYECKM He pacTBopuMM B Boge. TemnepaTypa naaBnaeHUs
coctasnset ot 252°C go 258°C (c pasfioKeHnem).

[ns BHOBb CO34aHHOM MONEKY/bl C AO0KA3aHHbIM dpapmakonormyeckum appekTom HeobxoaAnMo
pa3paboTaTb HOPMbl KayecTBa, OTBeyvalouwme TpebosaHuam [ocypapcTBeHHoM Papmakoneu
Poccuiickonn ®depepaumn 14 wusganma. CornacHo O®PC.1.1.0006.15, dapmaueBTUUECKME
cybCcTaHUMKM nNpeacTaBAAOT COOOM /IeKapCTBEHHbIE CPeAcCTBa, COCTOAWME W3 OAHOTO WU
HECKOJIbKUX AeNCTBYIOLWMX BellecTs, 061aatowmx GpapmMaKkonormyeckon akTMBHOCTbIO.

BakHeMLWwmnM acnekTom nNpu onpegeneHnm BBOAMMbIX NOKasaTenen Hopm Kadectsa ®C, a Takxke
UX Npeaenos SBNASETCA Ha3dHadeHue cybcTaHuMu. BHOBbL pa3paboTaHHas cybCcTaHUMA KUCAOTbI
3-(1H-6eH3MMmMAason-2-un)-1,2,2-TpUMETUNLMKIONEHTAH-KapbOHOBOM  NpefHa3HavyeHa AnA
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M3roTOB/NIEHUA HECTEPU/IbHbIX JIeKapCTBEHHbIX MnpenapaTtoB. Takmm obpasom, ucxoaa m3 eé
GM3UKO-XMMUYECKUX CBOMCTB U Ha3HauyeHMA Bbinn onpeaeneHbl cieayowme nokasaTenm Hopm
KauyecTBa [2]:

. Onncanune

. PactBopnmoctb

. MognnHHoOCTL

. Temnepatypa nnaBneHmna

. YaenobHoe BpaweHue

. pH

. PoacteseHHble npumecu

. NoTepsa B macce npu BbiCyLLUMBAHUN

0 N O U A WN -

9. CynbdaTtHada 301a

10. Taxkenble meTannbl

11. OcTaTo4Hble OpraHMYecKkme pacTBopuUTENN
12. Mukpobuonormyeckasa 4mcroTa

13. KonnyecteeHHOe onpegeneHune

OgHMMmK 13 Hambosiee BaXKHbIX MoKasatenen Kadectsa PC, HECOOTBETCTBME KOTOPbIX HOPMam
ABNAETCA KPUTUUYECKUM, ABNAIOTCA NOAJNMHHOCTb U KOIMYECTBEHHOE onpeaeneHune. Bemay Toro,
yto  Kucnota  3-(1H-6eHsmmupaszon-2-un)-1,2,2-TPUMETUNLNKIONEHTAH-KapbOHOBOM  He
asnaetca <¢dapmakonenHoi, TpebyeTcs pa3paboTKa HOPMATUBHOM  AOKYMEHTauuu, Wu,
COOTBETCTBEHHO, aAEKBATHbIX METOAMK OnpeaeneHUa KavyecTBa HOBOMO JIeKAapPCTBEHHOrO
BeLLecTBa.

3afavelt HaCToALLEro UccieaoBaHMA CTana pa3paboTKka M Baangauma MeToamK onpeaeneHus
NOAJIMHHOCTM U KOJIMYECTBEHHOro onpeaeneHns Kucnotbl 3-(1H-6ensumupgason-2-un)-1,2,2-
TPUMETUILNKIONEHTAH-KapboHOBOM B papmaLieBTUYECKOM cybcTaHumu.

MaTepuansl U meToabl UCC/IeA0BaAHUA

O6beKkTbl  UccneaoBaHUA: HoBasa  dapmaueBTUYecKas  cybcTaHuma  Kucaotbl  3-(1H-
6eH3MMnaa30-2-1un)-1,2,2-TpUMeTUNLMKAONEHTaH-KapboHoBolt  (M.m 272,35  r/monb),
CTaHAAPTHbIN obpasel, (cO) KUCNOTbI 3-(1H-6eH3nmnaason-2-un)-1,2,2-
TPUMETUILMKNONEHTaH-KapboHOBOW (CTaHAAPTHLIN 0bpasel, NpeAnpuAaTUS), aTTECTOBAHHbIN B
cooTBeTCTBUM C TpeboBaHMaAMKM OPC.1.1.0007.18. CtaHaapTHble 06pasLbl.

PactBopuTenu M peakTusbl: Kanua bpomua (x.4., FTOCT 4160-74), kucnota xnopHas 70%-HanA
(x.u., TY 6-09-2878), Kncnota yKcycHas neasHas (x.4., FOCT 61-75), kanu dTaneBOKUCAbIN
Kucablii (x.4., TY 6-09-09-304).
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OnpepeneHne nNOAAMHHOCTM MNpPOBOAMAM C wucnonb3oBaHuem WK-cnektpometpa ¢ Pypobe-
npeobpasoBaTenem Shimadzu FTIR 8300 (AnoHWA) B AMUCKe C Kanmua 6pOMUAOM B COOTBETCTBUMU
¢ O0®C.1.2.1.1.0002.15. CneKtpomeTpua B MUHPpaKpacHoM obnactu. KoaunyectseHHoe
onpeaeneHne Kncnotbl 3-(1H-6eH3Mmmaason-2-un)-1,2,2-TpUMeTUNLUMKAONEHTaH-KapbOHOBOM
NPOBOAWAN C MCNONb30BaHWMEM aBTOMaTMyeckoro TuTpaTopa Titroline 7000 («SI Analytics»,
FepmaHus).

MeTtoguka onpeaeneHusa NOANMHHOCTM  Kucnotbl  3-(1H-6eH3nmupason-2-un)-1,2,2-
TPUMETUILMKIONEHTAH-KAap6OHOBO

1-3  mr  kucnotbl  3-(1H-6eH3nmungason-2-un)-1,2,2-TpumMeTUALUKNONEHTAH-KapboHOBOW,
npeaHasHayeHHOM ANa uUcnbiTaHuA, pactupatoT ¢ 150-200 mr TwaTe/NbHO WU3MENbYEHHOro U
BbICYLUEHHOrO Kanua 6pommpa. Cmecb TWATeNbHO nNepeTuparT, AobuBascb Heobxoanmom
OAHOPOAHOCTU, N NPECCYIOT AMUCK NPU NOMOLLM TMAPABAMYECKOrO Npecca B Te4eHue 2-5 MmuH.

OVCK He npurogeH ANs UCMbITaHWUA, ecn B 061acTU NPOXOXKAEHUA /lyda HAa OAUCKE MMetoTcA
TPEeLWMmHbl, AN NPU BM3YyaNbHOM OCMOTPE OH HEOAHOPOAEH MO NpPO3payvyHOCTU, nnbo ero
nponyckaHue npu 2000 cm-1 (5 mKm) coctaBnseTr meHee 60% 6e3 KommneHcauuu npu
OTCYTCTBMM chneunduyeckor nonaocbl nornoweHua. O6pasel, WCMNbITYEMOro BeLWEcTBa WU
CTaHAapTHbIA obpasel, roToBAT NO OAHON W TOW e MeTOAMKE W 3anucCbiBalOT CMEKTPbl B
paboyenn obnactm npubopa B O4HUX U Tex Ke ycnoBusx. MNonocbl NOrNOLWEHUA B CNekTpe
ncnbiTyemoro obpasua A0/KHbl COOTBETCTBOBATb MO MOJOMEHWUIO MOJI0OCAaM MOr/OWEHNA B
CneKTpe cTaHgapTHoro obpasua.

MeTogMKa KONMYECTBEHHOro onpepeneHua Kucnotbl 3-(1H-6eHsumupason-2-un)-1,2,2-
TPUMETUALMKNAONEHTAH-KapboHOoBOIA

0,15 r cybcTaHuMKM (TouHas HaBecKa) pactBopaAtdT B 30 MA KMUCNOTbl YKCYCHOM negsHon u
™mTpytoT 0,1 M pacTBOPOM KMUCNOTbI XIOPHOM C UCMNOIb30BAHNEM aBTOMATUYECKOr0 TUTpaTopa C
NOTEHUMOMETPUYECKON AeTeKUMEN TOYKM IKBMBANEHTHOCTU. TUTPOBAHME MNPOBOAAT B Tpex
noBTOpPHOCTAX. MNapannenbHO NPOBOAAT KOHTPOIbHbIN ONbIT (6e3 Ao6aBneHUs aHaU3UPyeMOoN
cybcTaHumn). B KavecTBe pesynbtaTa UCMbITAHUA NPUHUMALOT CpeaHee 3HaYeHWe, NONyYEeHHOoe
no pe3ynbTaTaM Tpex napannesibHbiX OnbITOB.

CopepaHue (%) KMUCNOTbI 3-(1H-6eH3nmmnaaszon-2-un)-1,2,2-TPUMETUNLMKNONEHTAH-
KapboHOBOW B cybCcTaHUMKM onpeaensietca no popmyne:
(V=V,) T-M-F,-100

C= ,
m-F,-(100—W)

V — 06bem TUTpaHTa, NoLweAwnii Ha TUTPoBaHWe obpasua, MA;

Vo — 06beM TUTPaHTa, NoLWweAWnii Ha TUTPOBAHME KOHTPOIbHOTO ONbITa, MJI;

T — TUTp pacTBOPa KMCAOTbI XIOPHOM (MoAb/N);

M — monekynapHaa macca Knucaotbl 3-(1H-6eH3nmmaason-2-nn)-1,2,2-TpuMeTUALUKNONEHTaH-KapboHOBO
(272,35 r/monb);

M — Macca HaBecku cybcTaHumm, ;
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W — noTteps B macce Npw BbicylMBaHMM cybcTaHumm, %
F1 — KoadpduumeHT TuTpaTopa 1 (0,1);
F, — koadduumeHT TuTpaTopa 2 (1,0).

dapmauesTrMyecKkas cybcTaHumMa coaepkuT He meHee 99,0% n He 6onee 102,0% CisHxoN,O; B
nepecyeTe Ha 6e3BoAHOE BELLECTBO.

Pe3ynbTaTbl U 06CyKaeHNE

Ona onpegeneHus NOANMHHOCTU KWUCNOTbI 3-(1H-6eH3nMKnpason-2-un)-1,2,2-
TPUMETUILMKNONEHTaH-KapboHoBON 6bin  mMcnonb3oBaH MmeToa MK-cnekTpockonuu  Kak
NPUOPUTETHLIN  MeToh  NpU  UAeHTUOMKaumm  dbapmaueBTUYECKUX  CyOCTaHUMA M
pekomeHA0BaHHbIN [ocyaapcTBeHHOM PapmaKoneen, COrnacHO KOTOPOM METOAMKM NPOBEPKHU
NOA/MHHOCTM  MOABEPraloTcA  Ba/Maauuum  npu HeobxogMMOCTM  NOATBEPAUTb  UX
cneundunyHocTb. MNocne nposeaeHMa NpobonoaroToBKM HbIIM NONYYEHbI CNEKTPbI NOTNOLWEHUA
cybcTaHUMKM 1 cTaHAApTHOro obpasua (puc. 2,3).

Puc. 2. UK-cnekmp cy6cmaHyuu Kucaomeol 3-(1H-6eH3umudazon-2-un)-1,2,2-mpumemunyuKknoneHmaH-
KapboHoseoli
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Puc. 3. UK-cnekmp CO Kucnomeli 3-(1H-6eH3umudaszon-2-un)-1,2,2-mpumemunyuKknoneHmaH-Kap6oHoeoli
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Kputepnem npuemnemoctv MeTOAMKM No MoKasaTento «CneumduyHoCTb»  ABNsETCS
COOTBETCTBME MO MOJIONKEHMIO MOAOC MOMOLWEHUA B CMEeKTpe UcnbiTyemoro obpasua nosocam
MOrNOLLLEHMA B CNEKTpe CTaHAapTHOro obpasua. NMonyyeHHble pesynbTaTbl CBUAETENbCTBYIOT O
COBMNaAeHUN XapaKTePUCTUUYECKUX MONOC NOrNoLeHMA cybcTaHLumMK U CTaHAapTHOro obpasua, U,
COOTBETCTBEHHO, O MPUEMIEMOCTM AAHHOW METOAMKN.

KonnyectseHHoe onpepeneHue d)apN\au,eBTquCKoﬁ Cy6CTaHLI,MVI nposogunin  METO40M
KNC/NIOTHO-OCHOBHOIO TUTPOBaHMA B HEBOAHbLIX Cpedax. anIMGHeHMe B KOHTPO/QE Ka4yecCTBa
NEKapPCTBEHHbIX CPeaACTB aBTOMATUHECKUX TUTPATOPOB NO3BONAAET CHU3UTD cnyqaﬁHble OLIJVI6KVI,
BblI3BaHHbIE pa60Tof/i onepartopa, a TakXe 3HA4YNTENIbHO NMOBbIWAET TOYHOCTb U CHUXKAET BpeEMA
aHanusa. O6beKT ncecnenoBaHnAa Mmeet cnabble OCHOBHbIE LEeHTPbl, KOTOpPble HE MO3BONAKOT
nposogunTb TUTPOBaHUE B BOAE, NMO3TOMY B KadecCctBe pacTtBoOpUTENA 6blna UCNosb3oBaHa
KNCN0Ta YKCYCHaA neaAaHanA, B Ka4ecTtBe TUTPAHTA NMCNOJ/Ib30BAJ/IN PaCTBOP KNCAOTbI XI'IOpHOI?I.

Puc. 4. Tunu4yHasA Kpusasa npu mumpoeaHuu Kucaomel 3-(1H-6eH3umudaszon-2-un)-1,2,2-
mpumemunyuKkaoneHMaH-KapboHoeoli.

mV

562.5 1 i 1 t f ~H
540,0 | | ! { ! !
517.5

495,0
472.5
450,0

4275 | /
405,0 : f 1 t

L ——
3825
360,0 5

= mV/mi

0.5 1,0 1.5 2,0 2.5 3,0 3.5 4,0 mi

24



{IM.IEn"“"Hn HypHan «MeguumHa» Ne 1, 2022 25

Ha pucyHke 4 npeactaBneHa TUNUYHAA TUTPOrpamma, dopmupyemas NporpammHbIM
obecneyeHnem Tutpatopa Titroline 7000.

C wucnonb3oBaHMem paspaboTaHHOM MeTOAMKM OblI0 NPOBEAEHO  KOAMYECTBEHHOE
onpeaeneHune cogepkaHma kmcnotbl 3-(1H-6eH3nmngason-2-un)-1,2,2-TpUMeTUNLUKNONEHTAH-
KapboHoBoW B hapmaLeBTUYECKOWN cybCcTaHLUMM Tpex cepuii (Tabn. 1).

Tabauya 1. Pe3ynbmamel Koau4ecmeeHH020 onpedeneHus Kucaomel 3-(1H-6eH3umudason-2-un)-1,2,2-
mpumemunyukaoneHMaH-KapboHoeoli 8 papmayeemuyecKkoli cybcmaHyuu

Homep cepumn C, % CzAC, % €%
100,41
011220 100,45 100,39+0,18 0,18
100,31
100,12
021220 100,39 100,26+0,34 0,34
100,28
100,11
031220 100,29 100,210,2 0,23
100,23

Pa3spaboTaHHaa MeToAMKa KONMYECTBEHHOro onpegeneHuns kucnotbl 3-(1H-6eH3nmunpason-2-
nn)-1,2,2-TpUMETUNLMKNONEHTaH-KapboHoBON Oblna BanMAMPOBaAHA B COOTBETCTBUM C
coBpemeHHbiMK TpeboBaHmamKu (OPC.1.1.0012.15 Banuaauma aHanUTUYECKUX MeToauK). Mpu
Ba/IMAALIMM NPOBEAEHA OLLEHKA aHa/IMTUYECKOM METOAMKM MO C/IeYIOWMM XapaKTepPUCTUKaM:

1) cneunduyHocTy;

2) aHanuTn4yeckom obnactu;
3) "MHenHoCTY;

4) NpaBUNbHOCTY;

5) npeuusmoHHoCTY;

CI'IeLI,VId)M‘-IHOCTb — 3TO cnocobHOCTb aHaNUTUYECKOM MeToaAuKM OAHO3HAYHO OLEeHWNBATb
onpegenaemoe Bellectso B MPUCYTCTBUUN CONYTCTBYHOLLMX KOMMNOHEHTOB.

Mpw TUTPOBAHMM XONOCTOrO pacTBopa (negAaHON YKCYCHOM KMCNOTbl) 06 bEM pacTBOpa TUTPAHTA,
KOTOpbIA Obln M3PacxXodoBaH Ha TUTPOBaHMe 6e3 [06aB/eHUA HABECKU aHanuM3npyemon
cybectaHummn coctasnan 0,01 ma — 0,02 mn, yto coctasnseT 0,2-0,4% oT ob6béma TUTpPaHTa,
Heobxogmumoro ana TuTpoBaHua 100% KoHuUeHTpaumm cybcTaHuum  Kucnotbl  3-(1H-
6eH3nMmmnaason-2-mn)-1,2,2-TpUMeTUNLNKNONEHTaH-KapbOHOBON NPU  BbINOJIHEHUM aHaNM3a
COrnacHO nNpeAcCTaBAEeHHOM MeToAMKe, M  COMOCTaBMMO C Npeaenom  AOoMycKaemom
OTHOCUTENbHOW  MOrpewwHoCcTM  BMecTUMocTM  bBropeTkn  (£0,15%), Takum  obpasom,
pa3paboTaHHasa meToauKa cneunduyHa.
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AHanutnyeckaa 061acTb METOAUKMU — 3TO MHTEPBaAN MEXKAY BEPXHUM U HUMKHUM 3HaYeHMem
aHA/IMTUYECKUX XaPaKTEPUCTUK ONpeaensiemMoro KOMMOHeHTa B o0b6bekTe aHanus3a (ero
KOZIMYECTBA, KOHLLEHTPAL MUK, aKTUBHOCTU U T.N.). B 3TOM MHTepBane pesynbTtaTbl, NoJy4yaemble C
MCNONb30BAaHMEM  BanuUAUMPYEMON METOAMKWU, LO/KHbl  MMETb NPUEMIEMbIA  YPOBEHb
NPaBUAbHOCTU U BHYTPUNABOPATOPHON (NPOMEXKYTOUYHOM) npeunsmoHHocTn. K BennumHe
aHanUTM4YecKor o061acTM MeToauK NpeabABAAOTCA caeayowme TpeboBaHMA: METOAMKM
KONNYECTBEHHOIO onpeaeneHna AO0MKHbl 6biTb NpumeHMmbl B MHTepsane ot 80 go 120% ot
HOMWHANBHOTO  3HAYeHWA onpeaenaeMon  AHAIMTUYECKOM  XapaKTepUCTUKK,  AO/XKHA
HabnoaaTbCA /IMHEWHAA 3aBUCMMOCTb aAHA/IMTUYECKOrO CWUrHana OT KOHUEHTpauuuM Uaun
KONM4YeCcTBa onpeaensaemoro BelecTBa B aHa/M3Mpyemon npobe B npeaenax aHaAUTUYECKOM
061acTn meToaMKM (3HadeHne KoadduumeHTa perpeccum R* LOMKHO COCTaBNATb He MeHee
0,9970). Kpome Toro, meToamuKa XxapakTepusyeTca NpPaBUIbHOCTbIO — OTKJIOHEHMEM CpeaHero
pe3ynbTata onpeaeneHuni, BbINONHEHHbIX C €e UCMO0/b30BaHMEM, OT 3HAa4YEeHUA, NPUHUMAEMOTO
33 UCTUHHOe.

[Ona  OUEHKW MNPaBUMAbHOCTM  METOAMK  KONMYECTBEHHOro  onpeaeneHua  BO3MOXHO
MCMONb30BaTb aHa/N3 C MCNONb30BAHUEM BanUAUPYEMON METOAMKWU CTaHOAPTHbIX 06pasuoB
WM MOAOENbHbIX CMECel C WM3BEeCTHbIM codepXaHuem (KOHUeHTpauwuei) onpenensiemoro
BeLLecTBa C UCMONb30BaHMEeM MeToaa A06aBoK.

Beuay TOro, yTOo cybcTaHumsn KUCNOTbI 3-(1H-6eH3nMunaazon-2-un)-1,2,2-
TPUMETU/IUMKAONEHTAH-KapboHOBOI  aABAsieTcs  HedapmaKonemHon, Ans  uUccnenoBaHUA
NIMHENHOCTM Obln  BblbpaH paclMpeHHbIn AnanasoH 75% — 125% OT HOMMHaNbHOrO

coAepKaHuaA cybcTaHuumM B Npobe, cornacHo metoauke (tabn. 2).

Tabauya 2. Peaynbomameol onpedeneHusa Kucaomeol 3-(1H-6eH3umudazon-2-un)-1,2,2-mpumemunyukaoneHmaHr-
KapboHoeoii memodom 0ob6asok

CopeprkaHue d‘J’C OT HOMUHAaNa, Hagecka, mr O6bem TUTpaHTa, NoweaLero Ha
% TUTPOBaHUe, MA
75 0,1135 3,253
80 0,1203 3,448
90 0,1357 3,891
95 0,1429 4,071

100 0,1502 4,298
105 0,1578 4,528
115 0,1724 4,962
120 0,1800 5,161
125 0,1870 5,373
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Ha pucyHke 5 npeactaBneHa /MHeNHas 3aBUCMMOCTb OObema TUTPaHTA, MOLWEALWero Ha
TUTPOBAHWE, OT HABECKU UCCAEAYEMOrO COeaAUHEHUSA, 3HaYeHne KoaddpuumeHta perpeccum R
coctaBunio 0,9998. Takum 0bpasom, JIMHEMHOCTb METOAUKN KOJIMYECTBEHHOIO OnpeaeneHus
@®C noaresepKaeHa.

Puc. 5. /luHeliHas 3asucumocmeo pacxo0a mumpaHma om Hasecku cybcmaHyuu
6 —_

V, mn
5,51

f(x) = 28,8876998765854 x — 0,03294381024232
R? =0,999769709394634

5_
45

4_

2 T T T T T T T T T 1

0,1 0,11 0,12 0,13 0,14 0,15 0,16 0,17 0,18 0,19 0,2

m, MT

MpaBMUAbHOCTb METOAMKM MOATBEPXAANN MeToAOM A006aBOK, pe3ynbTaTbl MpeacTaBiAeHbl B
Tabnuue 3.

Tabauya 3. Pe3ynbmameol e8binonHeHus mecma «lpasunbHocme» (Memod 0o6aeoK)

HaligeHo ot
Macca
. Macca gobasku . 3agaHo MonyyeHo WUCTUHHOTO
HaBeCKu V, mn HanpeHo, r HangeHo, mr
(m2), mr (m1+m2), mr (m1+m2), mr 3HayeHus, R
(m1), mr o,
%
61,1 1,753 61,5 59,7 58,6 120,8 120,1 99,4
61,2 1,758 61,7 61,8 61,9 123 123,6 100,5
60,3 1,732 60,8 61,2 61,2 121,5 122 100,4
60,7 1,752 61,5 90,6 90,3 151,3 151,8 100,3
60,7 1,738 61,0 90,8 90,5 151,5 151,48 100,0
60,6 1,728 60,6 90,8 90 151,4 150,63 99,5
60,9 1,75 61,4 120,6 120 181,5 181,4 99,9
60,7 1,744 61,2 120,4 120,5 181,1 181,69 100,3
60,9 1,749 61,4 120,6 120,8 181,5 182,17 100,4
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Kputepusmu npuemnemocty MeTOAMKM MO noKasaTento «MpaBUIbHOCTb»  ABAAIOTCA
cneaytoume:

1) HaxoxAaeHue noKasaTtensa «HangeHo» (R, recovery) 4OMKHO HAaXOAUTLCA B AManasoHe
ot 99,0% a0 102,0%,

2) 3HayeHWe [0BEPUTENbHOrO WHTEpPBana MO Kaxaol u3 [o06aBOK He [A0J/IKHO
NpeBbIlaTh YCTaHOB/EHHbIE NPeae/bl COAep’KaHMA aKTUBHOrO BelllecTBa B CybCTaHUmUK
(99,0 — 102,0%).

Mpyn BaAnaaunm gaHHOM METOAMKM YCTaHOBNEHO, YTO AOBEPUTENbHbINM MHTePBan Ans fobasku
no 80% coctasun 100,10+0,29%, ans aobasku ao 100% — 99,93+0,19%, ana nobasku oo 120%
— 100,2040,12%. [loBepuTeNbHbIA MHTEPBAN NO 9 TOYKAM, NMPUHAANENKALLMM OAHOWN BblibOpKe
AaHHbIX, coctaBmun 100,08+0,07%. Takum o0bpa3om, NoAyYeHHble pe3ybTaTbl CBUAETENbCTBYIOT
0 COOTBETCTBUM pa3paboTaHHOM METOAUKN KPUTEPUIO NPaBUAbHOCTM.

Mpeum3MoHHOCTb METOAMKN XapaKTePU3YeTCA paccesHWeEM pes3ynbTaToB, MOJNyYaembiXx C ee
MCNONb30BaHNEM, OTHOCUTE/NIbHO BE/IMYUHBI CpefHero pesysnbTaTa. Mepoi Takoro pacceaHus
ABNAETCA BE/IMYMHA CTAHAAPTHOIO OTKAOHEHMA pe3y/ibTaTa OTAENbHOIO onpesefieHus,
nosly4eHHaa pasa BbIOOPKM AocTaTovyHO 6onbworo obbema. [MpaBUABHOCTL M3y4anu Ha
NOBTOPAEMOCTH (CXO4MMOCTH) U NPOMEKYTOYHOM (BHYTPMNABOPaTOPHOM) NPELM3NOHHOCTY.

nOBTODHEMOCTb aHANINTUYECKO METOANUKMN OUEHUBAIM NO HE3aBUCUMbIM pe3ynbTaTamMm,
nony4yeHHbIM B O4NHAKOBbLIX PernameHTUPOBaHHbLIX YCNOBUAX B OAHOI‘/’I na6opaTopMM (OAMH n
TOT €& UCNoNHUTEeNb, OAHO U TO XKe O60py,ﬂ,OBaHMe, OANH N TOT XKe Ha6op peaKTMBOB) B
npegenax KOPOTKOro NnpomMmeKyTka BpemeHMN.

Ons noatsepXaeHUs NpaBUAbHOCTU 6bin ncnosb3oBaH CO Kucnotbl 3-(1H-6eH3Mmumaason-2-
nn)-1,2,2-TpUMeTUNILMKNONEHTaH-KapboHOBOW, pe3yibTaTbl NpeacTaBAeHbl B Tabanue 4.

Tabauya 4. Pe3ynbmameol ebinonHeHus mecma «llpasunbHOCMb»

Homep m HaBecKw,
O6bem TUTpaHTa, M CopeprkaHue CisHyoN,0,, %
onbiTa mr
1 150,2 4,300 100,25
2 150,6 4,317 100,38
3 150,4 4,323 100,66
4 150,2 4,312 100,53
5 150,3 4,314 100,51
6 150,2 4,307 100,42
CTaTUCTUYECKUE XapPaKTePUCTUKU Pe3ynbTathbl
HanmeHbluee 3HayeHne, % 100,25
Haubonbluee 3HaveHne, % 100,66
CpepgHee 3HayeHue, % 100,46
CTaHOapTHOE OTKNOHEHwMe, S 0,141
Oucnepcus, S 0,019
OTHOCUTeNbHOE cTaHAapTHOe oTKAoHeHue (RSD), % 0,140
Jonyctumoe cogepanne CigHxoN,0; B cybecTaHLmm 99,0-102,0
[oBepuTenbHbI MHTEPBA MO OTHOLIEHMIO K cpeaHemy 3HaveHuto | 100,46+0,038 %
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MonyyeHHble pe3ynbTaTbl COOTBETCTBYIOT KPUTEPUAM MPUEMIEMOCTU — OTHOCUTE/NbHOE
CTaHZ4apTHOe OTKAOHeHWe coctaBuno 0,14% (Hopma — He 6onee 2%), a TakkKe 3HayeHue
O0BEepPUTENIbHOTO MHTEPBasia He MPEBbICUIO YCTAHOB/EHHbIE NPEAE/bl COAEPMKAHUA aKTUBHOTO
BellecTBa B cybctaHumm (99,0 — 102,0%)

Takum O6p830M, noarsepxaeHa npaBsmibHOCTb pa3pa60TaHHoi/'| MeTOAUNKMN.

BHyTpunabopatopHaa (NpomexkyToyHas) MPEuUsMoHHOCTb  Ba/MAUPYEMOM  METOAMKM
OLEHMBaNacb B ycNoBUSAX paboTbl opHoM nabopatopumM B pasHble AHWM W pPasHbIMK
ncnonHutenamu (tabn. 5).

Tabauya 5. Peaynomamel ycmaHoesneHusa sHympunabopamopHoii npeyu3uoHHOCMU MemoOUuKU
KonuyecmeeHHo20 onpedeneHus CigHyN,;0,

CoTpyaHUK A, paeHb 1 CoTpyaHuK b, peHb 2
Homep
Hasecka CopeprkaHune Hasecka CopeprkaHue
onbiTa Pacxog tuTpaHTa, Pacxop
cybcTaHumy, Ci6H20N,0,, cybcTaHumm, Ci6H20N,0,,
MN TUTPAHTaA, M

Mr % Mr %
1 150,1 4,308 100,51 151,1 4,340 100,81
2 150,4 4,309 100,33 151,8 4,360 100,74
3 150,7 4,328 100,57 151,7 4,350 100,44
4 150,3 4,305 100,30 154,2 4,416 100,31
5 150,5 4,295 99,94 150,7 4,313 100,24
6 150,8 4,313 100,16 158,9 4,543 100,16

Pe3ynbTatbl Pe3ynbTatbl
CTaTucTUYeCKue XapaKTepPUCTUKKU
CoTpyaHuK A CotpyaHuK b

HanmeHbllee 3HayeHue, % 99,94 100,16
Haunbonbluee 3HaueHune, % 100,57 100,81
CpeaHee 3HayeHue, % 100,30 100,45
CraHAapTHOE OTKNOHEHMe, S 0,231 0,268
[Oucnepcus, S 0,053 0,071
OTHOCUTeNbHOE CTaHAapTHOoe oTKAoHeHue (RSD), % 0,23 0,26
Jonyctumoe cogeprkanne CigHyoN,0, B cybecTaHumm 99,0 -102,0 % 99,0-102,0%
[oBepuUTenbHbIi MHTEPBaA MO OTHOLIEHMUIO K CPeAHEMY 3HAaUYEHMIO 100,30+0,063 100,45+0,073

Kputepuun npnemnemoctn nokasatena «BHyTpunabopatopHaa npeum3moHHOCTb» Bblan TakKe
NOATBEPXKAEHDbI: TaK, KOIPPUUMEHT Bapuaumm (OTHOCUTENIbHOE CTAHAAPTHOE OTK/IOHEHMe)
coctaBuio meHee 2% (0,23% un 0,26%), 3Ha4YeHMe [OBEPUTENLHOIO MHTEPBaaa B 060MX Cayyanx
TaKXe He npeBbICMNO YCTaHOBAEHHble npeaenbl COAeprKaHWA aKTUBHOMO BellecTBa B
cybcTtaHumm (99,0 — 102,0%).
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BbiBOAbI

Mpu paspaboTke HOpM KayectBa ObinnM paspaboTaHbl WM BaAUAMPOBAHbI  METOAMKM
onpeaeneHns MNoANMHHOCTM W KONMYECTBEHHOIO OMpefesieHMA HOBOro COoeAMHEHMUS,
obnapgatowero  AoKasaHHOM  GAPMaKOIOTMYECKOM  aKTMBHOCTbIO —  Kucnotbl  3-(1H-
6eH3nmnaason-2-nn)-1,2,2-TpumMeTUALMKAONEHTAH-KapboHoBon. OnpeaeneHme NoAJIMHHOCTU
nposoaunn metogom WMK-cnekTpockonuu, MeToAMKa Ba/iMAMpPOBaHa MO KPUTEPUIO
«cneymMPuUUHoOCTb»

Takke paspaboTtaHa MeToAMKa  KO/NMYECTBEHHOro  onpeaeneHus  Kucaotbl  3-(1H-
6eH3Mmmnaazon-2-mn)-1,2,2-TpuMeTUNLMUKAONEHTAH-KapHOHOBOM MeToa0M HeBOAHOrO
TUTPOBAHUA C MOTEHLMOMETPUYECKON AeTeKuuein TOYKM 3KBMBANEHTHOCTU. [peanoXKeHHas
METOAMKA BaMANPOBaHA N MPUrOLHA K BbIMOJIHEHWUIO U3MEPEHUI B UCCIeAyEMOM AMana3oHe.
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Abstract

The article presents the results of the elaboration of techniques for identification and assay of a new active
pharmaceutical substance (API) — 3- (1H-benzimidazol-2-yl) -1,2,2-trimethylcyclopentane-carboxylic acid. To
identify the API, the method of IR spectroscopy was used, the assay was carried out using the method of direct
acidimetric titration in a medium of glacial acetic acid. Methods were validated in accordance with the
requirements of the State Pharmacopoeia of the Russian Federation and are suitable for further use in quality
control in the production of 3- (1H-benzimidazol-2-yl) -1,2,2-trimethylcyclopentane-carboxylic acid.

Keywords: active pharmaceutical substance (API), 3-(1h-benzimidazol-2-yl) -1,2,2-trimethyl cyclopentancarbonic
acid, quality control, identification, assay
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