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AHunoxaun — Mecmuulil AHeCmMemuK u3 epynnbl 3aMeuweHHbIX amMuoos, cunmesuposannbvlil 6 Illepmckoii cocyoap-
cmeenHoll hapmayesmuyeckol akaoemuy. AHULOKAUH RPOsAEIAen 6bICOKVIO NOBEPXHOCTIHOAHECE3UPYIOUYIO, UH-
DUILMPAYUOHHYIO U NPOBOOHUKOBYIO AHECME3UI U NOKA3bIBAEN BbICOKYIO APEKMUSHOCIb 8 PATUUHBIX 0ONACTNAX
MeouyuHcKoll npakmuku. Kauecmeo npoussooumuvix 1eKapCmeeHHbIX Cpeocms HANPpAMYIO 3A6Ucum Om Kauecmed
dapmayesmuueckux cyocmanyuti. OOHUM U3 8AXHCHEUUIUX NAPAMEMPO8 00OPOKAUeCm8eHHOCMU (apmayesmuyecKux
cyocmanyuii asrsemea ux uucmoma. Ienvto nacmoswerl pabomel A8unace pazpabomka u 8arudayus Memoouxu
onpedenenus cneyuguyeckux npumeceu 8 CyOCmManyuu aHUIOKAUHA MeMOOOM 8blCOKOIPDEKMUBHOU HCUOKOCMHOT
xpomamoepaguu (BOKX). Mamepuanst u memoowt. Hccieoosanus npogedensl Ha HCUOKOCHHOM Xpomamozpagde
«LC-20 Prominence» («Shimadzu», Anonus), ocnawennom ouooHomampuunsim demexmopom (SPD-M204). Xpo-
mamoepaguueckasn konouka — «Zorbax SB-CI18» (4,6 mm % 250 mm, 5 mxm). Banuoayuonuasn oyenka paspaboman-
HOU MemoouKu npogedeHa 6 coomsemcmauu ¢ mpedvoganuamu 1@ XIII u mexcoynapoonvimu mpedosanusmu ICH
(International Conference on Harmonization). Pezynemamul u oocysycoenue. Sxcnepumerm no evi00py yCiosuil
Xpomamozpaghuposars noKa3a, 4mo onmumManbHoe pazoeieHue aHUIOKAuUHA U 603MONCHBIX npumecell (KaK uoeH-
MupuUYUpoBaAHHLIX, MAK U HeUOEeHMUPDUYUPOBAHHBIX) Memooom obpaujeHHo-pasnou BOKX Habnodaemcs 6 uso-
Kpamu4eckom pedxcume npu UCROTb308AHUU ITOEHMA HA OCHoge pocamnoeo 6ypepa ¢ pH 3 u ayemonumpuna.
Ckropocms  nomoka noosudicHoli gazvl 1 ma/mun, oruna onnvl demexmupposanusn 210 um. Bpema pecucmpayuu
xpomamozpammol — 20 munym. 3axnwouenue. B pesynomame nposedeHHbIX UCCIe008aHUU, paA3padbomana Memoouxkd
KOIUYeCMBEeHHO20 onpeoeieHis npumeceli 8 CyOCmanyuu aHUulOKAUHA Memooom 8bICOKOIPHeKMuUsHOU HCUOKOCMHOTU
xpomamoepaguu. Ilposedennas npoyedypa 6arudayu AHAIUMUYECKOU MemoOUKU YCmaHosu1a ee cneyiuguyHocmo,
JUHETHOCD, 80CHPOUZBOOUMOCTING U NPABUTLHOCTIb. [{AHHAS MEMOOUKA 8KTIOYEHA 8 NPOEKMm (PapMakonelHol cma-
mvU HaA CYOCMAHYUIO AHUTOKAUHA.

Knroueswvie cnosa: anunoxaun, 2-opomanunun, N-(2-6pomeberun)axpunamuo, 8biCOKOIPHeKmusHas i uoxkocm-
HAsl XpomMamozcpapus, nocmopoHHue npumMecu, 6aruoayusl
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Anilocaine is a local anesthetic from the group of substituted amides, synthesized in the Perm State Pharmaceutical
Academy. Anilocaine shows high surface anesthetic, infiltration and conduction anesthesia and shows the high efficiency
in the various fields of medical practice. The quality of produced medicines depends on the quality of pharmaceutical
substances. The purity is one of the most important parameters of the quality of pharmaceutical substances. The
aim of this work was the development and validation of methods for identification of specific impurities in the
substance of anilocaine by high-performance liquid chromatography (HPLC). Materials and methods. Studies were
performed on liquid chromatography LC-20 Prominence (Shimadzu, Japan) equipped with a diode-array detector
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(SPD-M20A). Chromatographic column was Zorbax SB-C18 (4.6 mm % 250 mm, 5 um). Validation assessment of
the developed method conducted in accordance with the requirements of FP XIII and international requirements
ICH (International Conference on Harmonization). Results and discussion. An experiment on the selection of the
conditions of chromatographically showed that optimal separation of anilocaine and possible impurities (identified
and unidentified) by the method of reversed-phase HPLC is observed in isocratic mode, using an eluent based on
phosphate buffer pH 3 and acetonitrile. The flow rate of mobile phase is 1 ml/min; wavelength detection is 210 nm.
Time check chromatogram is 20 minutes. Conclusion. The method for the quantitative determination of impurities in
the substance of anilocaine by high-performance liquid chromatography was developed as the result of the research.
The validation procedure of the analytical methods established its specificity, linearity, precision and accuracy. This

method is included in the project monograph on substance of anilocaine.
Keywords: anilocaine, 2-bromoaniline, N-(2-bromophenyl)acrylamide, high-performance liquid chromatography,

related impurities, validation

BBenenne. Co3ganne OTEUCCTBEHHBIX BBICOKO-
23 PeKTUBHBIX JIEKAPCTBEHHBIX IpPEMaparoB — OJHA
W3 BOXHEUIIUX 3a1a4 POCCHICKOTO 3IpaBOOXpaHe-
Hus. B [lepMckoit rocynapcTBeHHON papmareBTude-
CKOM akaJeMuM CUHTE3UpOBaH U coBMecTHO ¢ UTX
VYpO PAH noBenen 10 MEOUIMHCKOIO MPUMEHEHUS

NH—C—_CH,— CH,__N

b

Br

MECTHBIH aHECTETHK M3 T'PYIIIBl 3aMEIICHHBIX aMU-
JOB — aHWIOKaWH (2-OpoMaHMINI-3TUITHIIAMU-
HOINPOMIAHOBOHM KHCIOTHl THUApoxiopuxa) (pwuc.l),
NPOSIBISIONIMIA BBICOKYIO IOBEPXHOCTHOAHECTE3H-
pyoOmyo, HHQUIBTPALHOHHYIO H IPOBOJHUKOBYIO
aHecte3uro [1].

CoHs
« HCI
C,Hs

Pucynox 1 — Cmpykmypnaa popmyna anunoxkauna

CTpyKTypHBIE aHAJOTH AHWIOKAaWHA — JHMJOKAWH U
TPUMEKauH, JABHO HCHOJB3YIOMIMECS B MEIHIIMHCKOI
MpPaKTUKE, 3HAYUTEIBHO YCTYMAIOT €My IO BBIPa)KeHHO-
CTH TIOBEPXHOCTHOAHECTE3UPYIOLIET0 U aHTHAPUTMHUYe-
ckoro neiictBust [2]. Kpome Toro, simpokanH oOGnamaer
BBICOKOIl TOKCHYHOCTBIO, YTO OOyCIIaBINBAeT pa3BUTHE
Pa3IUYHBIX OCIIO)KHEHUH MpH ero npumeHeHuu [3].
Knuanueckue uccnaeoBaHus aHUJIOKanHA J0Ka3aln ero
BBICOKYIO 3()(pEKTHBHOCTh B Pa3IMUYHBIX O0JACTIX Me-
JUIHUHBL: XUPYPTHUH, YHIOCKOIHMH, CTOMATONOTHH U T.1.
[4]. Psn nexkapcTBeHHBIX (JOPM C aHHUIIOKAWHOM (MHBEK-
IIHOHHBIE PACTBOPHI, PACTBOPHI I HAPYKHOTO MpHUMe-
HEHH, TEPEBS304HBIE CPEACTBA) JOBENEHBI 10 MeEIu-
UHCKOTO npuMeHeHus. C MepCreKTUBO BHEIPEHUS B
MEIUIMHCKYI0 M BETEpPHUHApHYIO NMPAaKTHKY pa3pabora-
HBI ¥ JpyTHE JEKAPCTBEHHBIE CPEICTBA Ul HAPYKHOTO
IPUMEHEHHUSA: Ma3b «AHUIKaM», Tellb K AHUIIOTEINbY IS
UCTIOJIB30BaHMSA TIPH TPOBEJCHUN HHCTPYMEHTAIBHBIX
BMEIIATEIBCTB [5], CyNMO3UTOPHH, TUIEHKU JTEKapPCTBEH-
Hble [6], a3p030J1b 151 00€300MBaHKSI B BETEPUHAPHH.

NH— C— CH—CH,

b

Br
|

OgHuM W3 BaXKHEWINIHUX MapaMeTpoB JI00pokade-
CTBEHHOCTH (hapMaleBTUUYCCKUX CyOCTaHIIMIA sIBJIs-
eTcst UX 4ucToTa. Ha OCHOBaHMM paHee MpOBEICHHBIX
HCCIIEeIOBAaHUN YCTAHOBJICHBI HANpPaBIEHHUS pacrana
MOJIEKYJIbl aHWJIOKaMHA: THJPOIU3 10 aMUIAHON CBA3H
u peakuus B-anumuHupoBaHus. B HelTpanbHO# U cia-
OOIIeIOUHON cpeje mpeobiiagacT mporecc B-3aumu-
HUPOBAHUSI, CONPOBOXKAAIOLIMICS BbIACICHUEM Hempe-
JIeNIbHOTO COCJIMHEHUS U qudTHiIaMuua. Hapsiny ¢ atum,
WJET YaCTUYHBIN THAPONIN3 IO aMUIHOH cBsA3H. CTpyK-
Typa HenpenenbHoro coeannerust — N-(2-0pompenn)
aKpujaMuJa MOATBEPKACHA JaHHBIMHU 3JEMEHTHOTO
aHaJIu3a U Macc-CleKTpoMeTpuu. B cunbHOKHKCIION cpe-
Jie TIPOMCXOIUT TONHOE THUIPOIUTHYECKOE paclierie-
HUE 110 aMH/THOM CBSI3U C BbIJE/IEHHEM 2-0pOMaHUIIMHA.

Takum 00pazom, crielupruIecKuMU IPUMECSIMH B CyO-
CTAQHIMU MOTyT SBIATBCS N-(2-OpomdeHnn)akpriamus
(TIPOZYKT AECTPYKIMU aHWJIOKanHa) U 2-OpOoMaHMIMH (KakK
WCXOIIHBIN TIPOIYKT IPU CHHTE3€ M KaK IMPOMAYKT THIPOIIH-
THUYECKOTO pacIlernIeHus aHuaokanna) (puc.2) [7].

Br
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Pucynok 2 — Cmpyxkmypuuie gpopmynvt N-(2-opomepenun)axpunamuoa (I) u 2-opomanununa (I1)

Bpemennast (apmakoreiinas cratbs (BOC) Ha cyo-
CTAHIMIO AaHWJIOKAaMHA PENIAMEHTUPYET —OIpe/eiieHUe

TIOCTOPOHHUX TIPUMECEH METOJOM TOHKOCIOHHOM Xpo-
marorpadru (TCX) B cucteme H-OyTaHON — ATHIIAIIETAT
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— XJIOpoOopM — aMMHAKa PACTBOP KOHIICHTPUPOBAHHBIN
(20:20:10:0,5). B kadecTBe ieTeKTOpa HCTIONB3YIOTCS MAPhI
tiona. CymMMapHOe cojiep)kaHue MOCTOPOHHUX MpHUMeEceH,
OLICHEHHOE 10 COBOKYITHOCTH BEJIMYMHBI 1 HHTEHCHBHOCTH
OKPAacKH UX IISITEH Ha XpOMarorpaMMe HCIBITYeMOTO pac-
TBOpa (2%pacTBOp aHWIIOKaWHA B XJopodopme), B Cpas-
HCHUHM C MATHAMU Ha xpomarorpammax cuzaetens (0,01%
pacTBopa aHWIOKauHa) He TOJKHO mpeBbimarh 0,5% [8].

[Mockonbky TCX sBisIeTCSI MOTYKOJINYECTBEHHBIM
TECTOM, 00JIee PEIOUTHTENFHBIM B IJIaHE TOYHOCTH H
CHeU(PUIHOCTH JUIsl ONpENeNICHNs] TIOCTOPOHHHUX TpH-
Mecei SBIISIeTCS. METO/l BBICOKOA((EKTHBHON KUAKOCT-
HOWi xpomarorpaduu [9].

Leanbio HacTosIeH paboOTHI siBIIsIETCs pa3paboTKa
BaJINAAIMSI METOJTUKH ONIPE/ICNICHHs CIeNU(HYECKHX T10-
CTOPOHHHX TpPHMecei B CyOCTaHIIMN aHWIOKanHa METO-
noM BOXKX nist ganpHeliero ee BKIIOYEHHS B MIPOEKT
(apmMakoneHO! CTaTbU MPEATPUSATHS.

Marepuanasl 1 MeToAbl. B kauecTBe 00bEKTOB HC-
CJICIOBaHMs HCIIOIB30BaM  (hapMalleBTHUECKYIO CyO-
cranimio anwiokanna (BOC 42-2946-97), 2-6pomanu-
mH («Sigma-Aldrich»), N-(2-OGpomdenmn)akpunamus
(cuHTE3 BemecTBa OCYIIECTBICH IO METOAMKe [S], Xpo-
Marorpaduyeckast yuctora He MeHee 99%).

HccnenoBanusi NMpOBOAMIM Ha BBICOKOI(D(HEKTHB-
HOM KHMJKOCTHOM xpomarorpade «Shimadzu LC-20
Prominence» (SImoHust), OCHAIIEHHOM JHOTHOMAaTpPHY-
HbIM jgerektopoM (SPD-M20A). Xpomatorpaduueckas
kostoHKa — «Zorbax SB-C18» (4,6 MM x 250 MM, 5 MKM).

Perucrpanuio u 00paboTKy Xpomarorpadudeckoit
MH(OpPMALIUK OCYIICCTBIISUIN C TIOMOIIBIO IIPOrPaMMHO-
ro obecrieuenust «LCsolution» (ver.1,25).

JInst IpUTOTOBIICHUST DITIOEHTOB HCITONB30BAIN Ka-
st uruapodocdar, GochopHyO KHCIOTYy KOHIECH-
TPUPOBAHHYIO, BOAY OWIMCTHIUTMPOBAHHYIO, AllETOHU-
tpui (Kpuoxpom®, copt 0). 3HaueHust pH MOABIKHBIX
¢da3 koHTponmupoBanu ¢ momoineo pH-merpa «S400
SevenExcellence» («\METTLER TOLEDOY).

PesyabTarsl M 00cyxkIeHHe. DKCIIEPUMEHT 110 BbI-
0opy ycnoBuii XpomarorpadupoBaHUsS TOKa3aj, 4TO
ONITHMAJILHOE pa3JielieHne aHWJIOKAauHa M BO3MOXKHBIX

npumecei (Kak MIeHTH(GUIMPOBAHHBIX, TaK U HEUICHTH-
(unrpoBaHHBIX) METOIOM oOpareHHo-(hazoBoi BOXKX
HaOJII0/1aeTCsl B U30KPATHUECKOM PEKUME ITPU UCTIONB30-
Banuu (ocdarnoro 6ydepa ¢ pH 3 co ckopocThio moToka
1 mui/MuH. JleTekTupoBaHue MPOBOAMIN TIPH UTHHE BOJI-
Hbl 210 HM. Bpems peructparun xpomarorpaMmsl — 20
MUHYT [7].

Jist onipeneneHusi BO3MOXHBIX nipumeceit 0,1 T cyo-
CTaHIMM aHWJIOKaMHA MOMEIIAJIH B MEPHYIO KOJIOy BMe-
CTUMOCTBIO 25 MJI ¥ JOBOAWIM JO METKH METaHOJIOM
(ucnbITyeMblit pacTBop). 20 MK pacTBOpa BBOJMIHM B
WHXXEeKTop Xpomarorpada. Mnentudukanmio n konnye-
CTBEHHOE OIpeJielieHne HICHTU(PHUIIMPOBAHHBIX TTPHMe-
ceil OCYNIECTBIISUIM C HCIOJIb30BAaHHEM CTaHIAapTHBIX
pactBopoB N-(2-Opomdeniun)akpuiaamMuia u 2-0poManu-
JIVHA.

Ha ocHoBaHuM paHee INOJYYEHHBIX JAHHBIX O CO-
JICpIKaHUU CrIelM(UUECKUX TPUMeceil B CepUIHBIX 00-
pasmax cyOCTaHIIMH, a TaK)Ke OMOJOrMYeCKUX HCIIbITa-
HUH [pH OLICHKE 0E30MACHOCTH MPUMECEH MPEIOKCHO
HOPMHUPOBAaTh CoOZEepKaHue 2-OpoMaHMWINHA — HE Oolee
0,01%; N-(2-6pomdennn)akprnamua — He 6oisee 0,1%;
eIIMHUYHON HeHJCHTH(UIIMPOBAHHON TIPUMECH — He 00-
nee 0,1%; obrmiero comep:kanusi mpuMeceil — He Ooee
0,5% [7, 10].

Banupanuro aHanuTHYeCKOW METOAWKH NPOBOMIIH
T10 CIICAYIOIINM XapaKTePUCTHKAM: CIIEHUPUIHOCTb, JIH-
HEHHOCTB, TPaBHIBHOCTB, IIOBTOPSIEMOCTh, Hpeiel 00-
HapyXEHHs U Tpe/iesl KOJINYECTBEHHOTO ONpEJICNICHNs B
COOTBETCTBHHU C COBpEMEHHBIMHU TpeboBanusivu [11, 12].

[1pu monTBepkaeHNN CeHU(MUYHOCTH METOJIMKH aHa-
JIM3UPOBAJIM PACTBOP MOJIEIILHOM CMECH CyOCTaHIIMK aHHJIO-
kanHa (4000 MKT/MT) 1 BO3MOXXHBIX mpumMeceit: N-(2-0pom-
(ennn)axkpunamuia (4 Mxr/mi) u 2-6pomanmiiza (0,4 Mxr/
MIT) B MeTaHore (puc.3).

BriOpanHble XpomarorpaduuecKie yCIOBHs Xapak-
TepU3YIOTCs BBICOKOI daddexTrBHOCTHIO (He Menee 8000
TT), mocraTouHoi pa3pemniaroieii CiocOOHOCTHIO U BOC-
MIPOM3BOIMMOCTBIO. PaccunTaHHble KPUTEPUHM TPHUTOJI-
HOCTH XpoMarorpa(uieckoil CUCTEMBI YIOBICTBOPSIOT
TIPUHSITBIM KPUTEPHSIM MPUEMIIEMOCTH (Tabnuna 1).

Tabnuya 1 — Oyenka npuzoOHOCMU XPOMAMOZPAPULECKOI CUCHIEMbL

Bpems Kosdpdumment | Koadpdurment Bocriporso-
JIMMOCTB
YACPKUBaHHUS, pazneneHus ACUMMETPHHU .
MUH (Rs) IHAKA HIDKCKIHIH
(RSD)
AHUJIOKauH 3,20+0,02 — — —
Heunentudunuposannas npumecs (1) 6,22+0,02 6,15 1,35 1,05
N-(2-opompenni)akprnamu(1l) 8,80+0,02 7,84 1,51 0,87
2-6pomanmnu (I11) 11,30£0,03 6,40 1,24 0,52
Bonee 2 Kpurepuu npuemiemoctu
075-25 | Menee5 |

JIuneliHOCTh ompenessyiv Ha 7 ypOBHSX KOHILICH-
tpauuii: ot 0,02% no 0,4% — s N-(2-6pombenun)
akpwiamuga, ot 0,0014% mo 0,044% — 2-OpomaHu-
nauHa (Tabmuna 2). Kaxaplii U3 NpUTroTOBICHHBIX pac-
TBOPOB xpomarorpaduposaiu 3 pasa. KanudbpoBounbie
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rpaduku mnpeacraeieHbl Ha puc.4-5. KoadpduumeHt
KOppessuuid B 00OMX CilydasX COCTaBUJI HE MeHee
0,999,4T0 CBUIETENHCTBYET O TMHEHHOCTH METOJIUKH B
BBIOPaHHOM JIMala30He KOHLEHTPAIH.
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Pucynox 3 — Xpomamozpamma mooenvnoiui cmecu anunoxauna, N-(2-opomgpenun)axpunamuoa (I1)
u 2-opomanununa (I1l) (I — neudenmupuyuposannas npumecs)

Tabnuya 2 — Onpedenenue nuHeiiHOCMU AHATUMUYECKOU MEMOOUKU

N-(2-6pomdennn)akpuiaMua 2-OpoMaHWINH
Konnenrparus, Cpenmsist Konmenrparus, Cpennss
Konuenrtpauus, % IUIOIIAab Konuenrtpauus, % TUIOIIAb
MKT/MJT OT COJIepIKaHMUs 1Ka MKT/MJI OT COJICpPIKAHMUS UKa
aHWJIOKanHa (n=3) aHWJIOKanHa (n=3)
0,85 0,0213 95188 0,055 0,00138 7794
1,7 0,0425 18576 0,11 0,00275 13598
3,41 0,085 362138 0,22 0,0055 26865
5,12 0,128 573289 0,33 0,0083 42907
6,82 0,171 753534 0,44 0,011 57927
10,22 0,255 1164350 0,88 0,022 116526
17,04 0,426 1905517 1,76 0,044 227928
Vpasuenue perpeccuu (Y =aX +b) VYpasuenue perpeccuu (Y = aX + b)
a=112011,7;b=0,0 a=130047,7;b=10,0
Koaddunuent koppensuun: 0,9998136 Koadhdumment xoppesmsiun: 0,9998507

[ToBTOPsIEMOCTH (CXOANMOCTB) BAIUIUPYEMOH Me-
TOJUKH OLIEHMBAIIM IPHU aHAJIH3€ MOJEIBHBIX CMecel
CyOCTaHIINM aHWJIOKaWHA C COJIEPKaHWEM NpuMecer
Ha 3 ypoBHsX koHueHtpauuit: 0,05%; 0,1% u 0,15% —
s N-(2-6pomdennin)akpunamuna; 0,005%; 0,01% wu
0,015% — nuis 2-6pomanmimHa. Kakapiit u3 pacTBopos
XpoMarorpadupoBaiu B COOTBETCTBHU € pa3padoTaH-

HOM MeToAMKOH 3 pa3a. Pe3yabraTsl IpOBEAEHHOTO JKC-
NEpUMEHTa TIpe/ICTaBlIeHbl B Tabiauuax 3-4. YcraHOB-
JIEHO, YTO OTHOCHUTEIBHOE CTAHJAPTHOE OTKIOHEHHE
(RSD) pesynbratoB m3mepenuii He mpessimaet 10%,
YTO CBHJICTEILCTBYET 00 MX YJOBIETBOPUTEILHOMN CXO-
JUMOCTH Ha BCEX YPOBHAX PACCMOTPEHHBIX KOHIIEHTpa-
ui.
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Pucynox 4 — 3asucumocms naow,adou xpomamozpaghuueckozo nuxa
om konyenmpayuu N-(2-opomghenun)akpunamuoa

Pucynox 5 — 3asucumocms niowaou xpomamozpaguueckozo nuxa
Om KoHyenmpayuu 2-0pomanuiuna
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Tabnuya 3 — Oyenxa nogmopaemocmu (cxooumocmu) onpeoesieHus
N-(2-opomepenun)axpunamuoa

Mertponorudeckue
Copepxanue Hailinennoe conepsxanue XapaKTEPUCTHKH
N-(2-6pomdenmn)akpunamuna B | N-(2-Opombennn)akpuiamuia, (n=6; P=0,95)
pacTBoOpe, MKI/MJI MKI/MJI n — SD RSD —
A
1,96 (0,049%) 2,11; 1,87; 2,07, 6 1,99 | 0,128 | 6,44 | 0,13
1,79; 1,91; 2,20
3,92 (0,098%) 3,83;3,74; 3,99; 6 3,94 | 0,194 | 4,92 0,20
4,21;3,69; 4,16
5,88 (0,147%) 6,08; 6,19; 5,91; 6 5,98 | 0,142 | 237 0,15
6,11;5,82;5,74

Tabnuya 4 — Oyenxa noemopaemocmu (cxooumocmu) onpeoenenus 2-opomanuiuna

Cortepxane Haii1eHHoe cofepante MeTponorudyeckue XapakTepucTHKH
2-0poMaHUINHA 2-OpoMaHUIHHA, (n=6; P=0,95)
B PaCTBOPE, MKI/MJI MKI/MJT X SD RSD AX
0,212 (0,0053%) 0,229; 0,216; 0,195; 0,206 | 0,0164 7,96 0,017
0,209; 0,182; 0,202
0,424 (0,0106%) 0,418; 0,442; 0,430; 0,447 | 0,0323 | 722 | 0,034
0,489; 0,399; 0,503
0,636 (0,0159%) 0,711; 0,632; 0,619; 0,670 | 0,0581 8,67 0,061
0,606; 0,754; 0,698

[TpaBUIILHOCTh METOJHMKH OLIEHHBAIU C [TOMOIIBIO
TECTHPOBAHUSI OTKPHIBAEMOCTH OIPEACISIEMbIX PUME-
cel, BBeJIEHHBIX B TUIane00 (CyOCTaHII0 aHUIIOKAMHA).
HccnenoBanusi MpOBOIUIIM HAa TPEX YPOBHSIX KOHIICH-
Tpanui npumecei (Tabmuipl 5—6). [paHuIbl OTKpHIBa-

emoctu (2-Opomdenunn)akpuaamuaa u 2-OpOMaHHIHHA

Tabnuya 5 — Oyenxa npagunvnocmu onpeoenenus N-(2-opomepenun)axkpunamuoa

C y4eTOM JIOBEpHTEILHOIO MHTEpBaja HE BBIXOIT 3a
HOpMHEpYeMble Tpenensl (75-125% — mia mpumeceit ¢
conepkanueM ot 0,1% mo 1%; 50-150% — ¢ conepxanu-
em meree 0,1%), 9To cBUIETENBCTBYET O MPABUIBHOCTH
METO/IMKH.

Coneprxanue OTKpBIBAEMOCTD MeTponoruueckue XapakTepUCTHKH
N-(2-6pomdennn) (R), % (n=6; P=0,95)
aKpUIaMHJIa R SD RSD AR
0,05% 94,15; 104,30, 88,18; 98,13 7,68 7,83 8,21
90,52; 107,29; 104,33
0,1% 104,72; 96,22; 100,90; 99,73 5,55 5,57 5,82
93,71; 108,64; 94,18
0,15% 97,30; 101,17; 104,62; 100,77 | 3,39 3,36 3,56
99,59; 106,16; 95,76

Tabnuya 6 — Oyenxa npasunbHOCMU ORPedeIeHUA 2-OPOMAHUIURA

MeTpOHOFI/I‘IeCKI/IC XapaKTCPUCTUKU

Conep:xaHue OTKpBIBAEMOCTD (n=6; P=0,95)
0

2-OpoMaHHIHHA R), % = SD RSD N

0,005% 107,2; 98,23; 104,26; 101,04 | 5,65 | 5,59 5,93
96,30; 92,05; 108,19

0,01% 99,59; 106,82; 114,34; 103,55 | 6,91 6,67 7,25
95,02; 108,37, 97,17

0,015% 105,36; 96,01; 101,25; 103,16 | 742 | 7,19 7,78
115,35; 94,96; 106,03

[Mpenen oOHapyxeHwus st 2-OpOMaHUIINHA 10 TECTH-
pyemoii meromuke coctapma 0,015 mxr/ma (0,000375%

OT COJEp)KaHMsl aHWIOKawHa), Ui N-(2-OpomdQenun)
akpunamuna — 0,1 mxr/mi (0,0025%).
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Ipesen KOMUYECTBEHHOTO OmpeesieHus 2-6poMa-
HumHa — 0,06 mxr/mi (0,0014% ot conmeprxaHust aHUIIO-
kauna), 11 N-(2-0pomdenun)akpunamuaa — 0,85 Mkr/
Mt (0,02%).

Baxiouenune. Takum 06pa3oMm, pa3paboTaHa MeTO-
JIMKa KOJIMYECTBEHHOTO OMpeeIeHusI IpumMeceil B cy0-

CTaHIIMU aHWJIOKAWHA METOJIOM BBICOKOA((PEKTUBHOM
KUJIKOCTHOU Xpomarorpaduu. [IpoBeenHast mporenypa
BalUJAlMM AHAJTUTUYECKOM METOJUKU yCTaHOBUJIA €€
cnenu(pUIHOCTh, JIUHCHHOCTh, BOCIPOHM3BOJAUMOCTD H
MpaBUWIbHOCTh. JlaHHAsh METOAMKA BKIIIOYEHA B MPOEKT
(hapMaKoICiTHOM CTaThU Ha CYOCTAHITHIO aHUJIOKAHA.

Introduction. The creation of highly efficient
national medicines is one of the most important
tasks of the Russian healthcare. In the Perm State
Pharmaceutical Academy was synthesized and,
together with ITC UB RAS, brought to medical use a

NH—C__CH,— CH,__N

:

Br

local anesthetic from the group of substituted amides
— anilocaine (2-bromanilid-3-diethylaminopropanoic
acid hydrochloride) (Fig. 1), which is showing the
high surface anesthetic, infiltration and conduction
anesthesia [1].

C,Hs
« HC1
C,Hs

Figure 1 — Structural formula of anilocaine

Structural analogues of anilocaine lidocaine and
trimecaine that have been for a long time used in medical
practice, are greatly inferior to him in terms of the
severity of surface anesthetic and antiarrhythmic action
[2]. In addition, lidocaine has a high toxicity that causes
the development of various complications during its
application [3]. Clinical studies of anilocaine proved its
high efficiency in the various areas of medicine: surgery,
endoscopy, dentistry and other areas of medical practice
[4]. Several dosage forms of anilocaine (solutions for
injections, solutions for external use, dressings) brought
to medical use. With prospect of implementation in the
medical and veterinary practice, other drugs have been
developed for external use: ointment “Anilcam” gel
“Anilogel” for use during the instrumental interventions
[5], suppositories, films drug [6], spray for anesthesia in
the veterinary medicine.

The purity is one of the most important parameters

NH— C— CH=—CH,

b

Br
|

of quality of pharmaceutical substances. On the basis
of previous studies hydrolysis of the amide link and
the reaction of B-elimination are the main directions of
degradation of the anilocaine molecules. The process
of B-elimination prevails in neutral and slightly alkaline
medium, accompanied by the allocation of an unsaturated
compound and diethylamine. Along with this, partial
hydrolysis takes place along the amide link. The structure
of unsaturated compound N-(2-bromophenyl)acrylamide
is confirmed by the data of elementary analysis and mass
spectrometry. In the strong acidic medium, complete
hydrolytic cleavage takes place along the amide link with
the liberation of 2-bromoaniline.

Thus, the specific impurities in the substance can be
N-(2-bromophenyl) acrylamide (the product of destruction
of anilocaine) and 2-bromoaniline (as a starting material
in the synthesis and as a product of hydrolytic cleavage of
anilocaine) [7] (fig. 2).

NH,

Br
11

Figure 2 — Structural formulas of N-(2-bromophenyl)acrylamide (I) and 2-bromoaniline (11)

The Temporary Pharmacopoeia article (TPA) for the
anilocaine substance regulates the determination of the
foreign impurities by thin layer chromatography (TLC)
in a n-butanol-ethylacetate-chloroform-ammonia solu-
tion, a concentrated solution (20:20:10:0.5). An iodine
vapour is used as a detector. The total content of the
foreign impurities estimated by the combination of the
size and color intensity of their spots on the chromato-
gram of the test solution (2% solution of anilocaine in
chloroform), in comparison with the spots on the witness
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chromatograms (0,01% anilocaine solution) should not
exceed 0,5% [8].

Since TLC is a semi-quantitative test, the method of
high-performance liquid chromatography is more prefer-
able in terms of accuracy and specificity for determining
impurities [9].

The aim of this work is the development and validation
of the procedure for the determination of the specific foreign
impurities in anilocaine substance by HPLC for its further in-
clusion in the draft pharmacopoeia article of the enterprise.
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Materials and methods. The pharmaceutical sub-
stance of anilocaine (TPA 42-2946-97), 2-bromoaniline
(Sigma-Aldrich), N-(2-bromophenyl) acrylamide (the
substance was synthesized according to the procedure of
[5], the chromatographic purity is not less than 99%)).

The studies were performed on a high-performance
liquid chromatography Shimadzu LC-20 Prominence (Ja-
pan) equipped with a diode array detector (SPD-M20A).
The chromatographic column was Zorbax SB-C18 (4.6
mm X 250 mm, 5 pm).

Registration and processing of chromatographic in-
formation was carried out with the use of the LCsolution
software (ver.1.25).

Potassium dihydrogen phosphate, concentrated
phosphoric acid, doubly distilled water, and acetonitrile
(Criochrome®, grade 0) were used for the preparation of
eluents. The pH values of the mobile phases were mon-
itored using a pH meter S400 SevenExcellence (MET-
TLER TOLEDO).

Results and discussion. The experiment on the choice
of chromatographic conditions showed that the most opti-
mal separation of anilocaine and possible impurities (both
identified and unidentified) by reversed-phase HPLC was
observed in the isocratic mode when phosphate buffer with
pH 3 at a flow rate of 1 ml/min was used. Detection was
carried out at a wavelength of 210 nm. The chromatogram
registration time is 20 minutes [7].

mAL

To determine the possible impurities, 0,1 g of anilo-
caine substance was placed in a 25 ml volumetric flask
and brought to the mark with methanol (test solution).
20 wl of the solution was injected into the chromatograph
injector. Identification and quantitative determination of
the identified impurities were carried out by using stan-
dard solutions of N-(2-bromophenyl) acrylamide and
2-bromoaniline.

Based on previously obtained data on the content
of specific impurities in serial samples of the substance,
as well as the biological tests in assessing the safety of
impurities, it was suggested to normalize the content of
2-bromoaniline — not more than 0,01%; N-(2-bromophe-
nyl)acrylamide — not more than 0,1%; with single un-
identified impurity — not more than 0,1; total content of
impurities — no more than 0,5% [7, 10].

The validation of the analytical technique was car-
ried out according to the following characteristics: spec-
ificity, linearity, accuracy, precision, detection limit, and
quantification limit in accordance with the modern re-
quirements [11, 12].

During confirmation of the specificity of the
procedure, we analyzed a solution of a model mix-
ture of anilocaine substance (4000 pg / ml) and pos-
sible impurities: N-(2-bromophenyl)acrylamide (4
png / ml) and 2-bromoaniline (0,4 pg / ml) in meth-
anol (fig .3).

e
st

130 -FRFmArmT Y

104 125 1540 PR L]

Figure 3 — Chromatogram of the model mixture of anilocaine,
N-(2-bromophenyl)acrylamide (I1) and 2-bromoaniline (IIl) (I is an unidentified impurity)
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The selected chromatographic conditions are
characterized by high efficiency (not less than 8,000
TT), sufficient resolving power and reproducibility.

The calculated criteria for the suitability of the
chromatographic system has satisfied the accepted
acceptance criteria (Table 2).

Table 1 — Evaluation of the suitability of the chromatographic system

Retention time, | Partition co- | Coefficient of peak Repr.osiuC{blhty
min. efficient (Rs) asymmetry of injections
(RSD)
Anilocaine 3.20£0.02 - - -
Unidentified impurity (I) 6.2210.02 6.15 1.35 1.05
N-(2-bromophenyl) acrylamide (II) 8,80+0,02 7.84 1.51 0.87
2-bromoaniline (I1I) 11,30+0,03 6.40 1.24 0.52
More than 2 Eligibility criteria:
0.75-25 | Lessthan5 |

Linearity was determined at 7 concentration levels:
0.02% to 0.4% for N-(2-bromophenyl) acrylamide,
0.0014% to 0.044% — 2-bromoaniline (Table 2). Each of
the prepared solutions was chromatographed 3 times. The

calibration curves are shown in Fig. 4-5. The correlation
coefficient in both cases was not less than 0,999, which
indicates the linearity of the technique in the selected
concentration range.

Table 2 — Determination of the linearity of the analytical procedure

N-(2-bromophenyl)acrylamide 2-bromoaniline
Concentration, Concentration,% of Average Concentration, Concentration,% of Average
o peak area o peak area
pg / ml anilocaine content (n=3) pg / ml anilocaine content (n=3)
0.85 0.0213 95188 0.055 0.00138 7794
1.7 0.0425 18576 0.11 0.00275 13598
3.41 0.085 362138 0.22 0.0055 26865
5.12 0.128 573289 0.33 0.0083 42907
6.82 0.171 753534 0.44 0.011 57927
10.22 0.255 1164350 0.88 0.022 116526
17.04 0.426 1905517 1.76 0.044 227928
The regression equation (Y = aX + b) The regression equation (Y = aX + b)
a=112011,7;56=0,0 a=130047,7;b=0,0
Correlation coefficient: 0,9998136 Correlation coefficient: 0,9998507

Theprecision ofthe validated procedure was evaluated
in the analysis of model mixtures of anilocaine substance
with an impurity content at 3 concentration levels: 0.05%;
0.1% and 0.15% for N-(2-bromophenyl)acrylamide;
0.005%; 0.01% and 0.015% for 2-bromoaniline.
Each of the solutions was chromatographed 3 times

in accordance with the developed procedure. The
results of the experiment are shown in Tables 4-5. It is
established that the relative standard deviation (RSD)
of the measurement results does not exceed 10%, which
indicates their satisfactory convergence at all levels of
the considered concentrations.

Table 3 — Evaluation of the repeatability of the determination
of N-(2-bromophenyl)acrylamide

Concentration of N- Measured concentration Metrologl_cal cl_laracterlsucs
. (n=6; P=0.95)
(2-bromophenyl)acr of N-(2-bromophenyl)acrylamide,
. n = SD RSD =
ylamide, pg/ml pg/ml X AKX
1.96 (0.049%) 2.11; 1.87; 2.07, 6 1.99 | 0.128 | 6.44 0.13
1.79; 1.91; 2.20
3.92 (0.098%) 3.83;3.74; 3.99; 6 394 | 0.194 | 4.92 0.20
4.21;3.69;4.16
5.88 (0.147%) 6.08; 6.19; 5.91; 6 598 | 0.142 | 2.37 0.15
6.11;5.82;5.74
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Figure 4 — Dependence of chromatographic peak area on concentration
N-(2-bromophenyl)acrylamide

Figure 5 — Dependence of chromatographic peak area on concentration 2-bromoaniline
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Table 4 — Evaluation of the repeatability of the determination of 2-bromoaniline

Metrological characteristics
Concentration of Measured concentration n=6; P=0.95)
2-bromoaniline, pg/ml of 2-bromoaniline, pg/ml n X SD RSD A 3
0.212 (0.0053%) 0.229; 0.216; 0.195; 6 0.206 | 0.0164 | 7.96 0.017
0.209; 0.182; 0.202
0.424 (0.0106%) 0.418; 0.442; 0.430; 6 0.447 | 0.0323 | 7.22 0.034
0.489; 0.399; 0.503
0.636 (0.0159%) 0.711; 0.632; 0.619; 6 0.670 | 0.0581 8.67 0.061
0.606; 0.754; 0.698

The accuracy of the procedure was assessed by test-
ing the detectability of detectable impurities introduced
into a placebo (anilocaine substance). Studies were car-
ried out at three levels of impurity concentrations (Tables
6-7). The limits of the openability of N-(2-bromophe-

nyl) acrylamide and 2-bromoaniline with respect to the
confidence interval do not exceed the normalized limits
(75-125% for impurities with a content of 0,1 to 1%, 50-
150% for less than 0,1%), which indicates the correct-
ness of the technique.

Table 5 — Evaluation of the accuracy of the determination
of (2-bromophenyl)acrylamide

Metrological characteristics
Concentration of N-(2-bro- Recovery (n=6; P=0.95)

mophenyl)acrylamide R), % — —

phenyl)acry R), % n R SO | RSD | , &

0.05 % 94.15; 104.30; 88.18; 6 98.13 7.68 7.83 8.21
90.52; 107.29; 104.33

0.1 % 104.72; 96.22; 100.90; 6 99.73 5.55 5.57 5.82
93.71; 108.64; 94.18

0.15% 97.30; 101.17; 104.62; 6 100.77 | 3.39 3.36 3.56
99.59; 106.16; 95.76

Table 6 — Evaluation of the accuracy of the determination of 2-bromoaniline
Metrological characteristics
Concentration of Recovery (n=6; P=0.95)

2-bromoaniline R), % = =

(R), % n 7 SO | RSD | , &

0.005 % 107.2; 98.23; 104.26; 6 101.04 | 5.65 5.59 5.93
96.30; 92.05; 108.19

0.01 % 99.59; 106.82; 114.34; 6 103.55 | 691 6.67 7.25
95.02; 108.37; 97.17

0.015% 105.36; 96.01; 101.25; 6 103.16 | 7.42 7.19 7.78
115.35; 94.96; 106.03

The detection limit for 2-bromoaniline according to
the test procedure was 0.015 pg / ml (0.000375% of an-
ilocaine content), for N-(2-bromophenyl)acrylamide 0.1
pg / ml (0.0025%).

The limit of quantitative determination of 2-bro-
moaniline is 0.06 pg / ml (0.0014% of anilocaine con-
tent), for N-(2-bromophenyl)acrylamide 0.85 pg / ml
(0.02%).
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Conclusion. Thus, a method has been developed for
the quantitative determination of impurities in anilocaine
substance by the method of high-performance liquid
chromatography. The performed procedure of validation
of the analytical technique established its specificity, lin-
earity, reproducibility and correctness. This technique is
included in the draft pharmacopoeia article on the sub-
stance of anilocaine.
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