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BeepeHue. B poLecce CHHTe3d NPOTHMBOBMPYCHOO MNPenapara «Karolen® MCroAs3yKTCs MOABKYAbI FTOCCHUNOAT — MPHUDOAHOTO MOAMPEHOAT,
COACDXKALLEIOCS B XACMHATHUKE. (P11 NDEBBILLIEHMIA AC3bI TOCCIMOA MOXET MPOSIBASATE TOKCHAYHBIE CBOUCTBA. KOKAQS CepMst NPOM3BOAMMON
CYOCTAHLMN OB5I3ATEALHO KOHTROAMDYETCS MO COASDNUHMIO CBOGOAHOIO IOCCHITOAQ B KOHEYHOM Mpenapare,

Lleab paborsl. [ooBeAeHe BOAMAQUMOHHBIX MCCAEAOBQHMIA PA3PABOTAHHON BIXKX-METOAMKI ONPEAEAEHMS PIMECEr CBOBOAHOID FOCCHIMOAT
ANS BHEADEHUA B CUCTEMY KOHTDOAS KQYSCTBA MPH MDOM3BOACTEE (hapMALEBTHMHECKON CYBCTAHLIMN «Karouea»,

Marepuan u meroabl. OBbEKT MCCASAOBAHMS — QOPMOLEBTMHECKOS CYECTAHUMS «KaroLeAr. MpUMeck FoCCHIIOND ONPEABASIAM C MOMOLLBIO
BbICOKO3GPEKTHBHOM XMAKOCTHOU XpOoMAaTorpagm (B2XKX) co crekTpoghoTOMETRUYECKYM ASTEKTUROBAHENM,

Peayabrartel. B COOTBETCTBIMK C COBREMEHHbIMI ORMOKONEIHBIMY TOEOOBAHUSIMIA BANHMAMDOBAHA BLICOKOYYBCTBMTEABHAS M CIIELMMIYHAS BIXKX-
METOAMKA ONPEABASHIAST CBOOOAHOIO rOCCHIONG B CYOCTaHLIMK «KaroLieA». SHaUEHMs BCEX BOAMATLIMOHHbIX XODOKTePUCTHAK COOTBETCTRYICT

VYCTAQHOBASHHBIM KDUTEDHSIM MDMeMASMOCTH,

3akatodermne. MeToAMica NO3BOASIET HUABKHO ABTEKTHDOBATE MPUMECH CBOBOAHOMO MOCCHIOAT B CYGCTAHLIMIA «QroLieA» C BLICOKOW
AOCTOBEDHOCTBIO Y MPABUALHOCTBIO MPK UX COASIKAHMIM CBbiLLE 1,56:10° Mr/MA.
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BBEIEHUWE

eMCTBYIONTMM BEIIECTBOM IPOTHRBOBHPYCHOIO
npenapara «Karomen®» spnsercd YHUKaILHOE
coenrHEHNe, TTONYUYeHHOEe METOIOM XMMHWYECKOTO CHH-
Te3a, B Pe3yasTaTe KOTOPOTO K TIOTHUMEPHBIM MOJIEKYIaM
OKMCIEHHO!I nepiogaTHLIM METOIOM KapOOKCHMETHII-
uewnoro3el (KMII) koBaneHTHO MPUCOETHHEHBI MOJIE-
Kynel roccuriona [1]. Toccunon — npupoaHsIil momHde-
HOJI, COJIEPKAIMICA B XJIOIYATHHKE M 3allAIIAIONTHI
pacTeHue OT Pa3IMYHBbIX HEeOIAronpusaTHLIX (haKTOpoB.
B xome MHOrouMcieHHbIX 3apyOe:KHBIX HCCIEIOBAHWH
II0KA3aHO, YTO FOCCHIO OKAa3bIBaeT BEIpazkeHHoe (ap-
MaKOJIOTHUYEeCKOe JIeHCTBIEe, MPOSIBIAL IIPOTHBOBUPYC-
HY0, TPOTUBOOIIYXOJIEBYIO, aHTHOKCHIAHTHYIO M HM-
MYHOMOIYIHPYIONIYIO aKTHBHOCTH [2]. Panee Ha ocHoBe
roccumnosna OB CO3TAaHBI PasIMIHbIC JICKAPCTBEHHLIE
GopMBI, KOTOpPBIE MCIIONB30BATNChE B MeIMLMHCKOMN
npaktuke [3]. OnHako ero mpUMeHeHNe B Ka4ecTBe Jie-
KApCTBa OIpaHM4YeHO B CBA3M C MaJIOH TepaneBTHIecKOn
MIMPOTOH 1O BEIMYUHAM HCIOIL3YEMEIX 103, 0CODEHHO

[PY CUCTEMHOM BBeIeHUH [4,5].
Kak mokasany npoBeeHHbIE 33 PYOEKOM HCCIEN0-
BaHMs, B PE3YJIBTATE MOJICKYJIAPHBIX CIIMBOK C PasIny-
HBEIMH COEIUHEHUSIMUA WIH TTOIMMEPHBIMH HOCHUTEIIAMK

TOCCUTION YTPAuMBAET CBOM TOKCUUYECKUE CBOICTRA [6, 7].
TexHonorusa momyueHus cyocTaHmy « Karowen» Bkioga-
J1a XMMHMYECKHUI1 CHHTE3, TIPH KOTOPOM IIPHUMEHIIN MMEH-
HO TaKO¥ npHeM. 3a CYET UCMOIb30BaHMsI M30BITKA OKHC-
JICHHOH KapOOKCHMETWILEUIION03bl U MHOTOKPATHBIX
CTaIMil OYMCTKH IPOMYKTA OOECIIEYMBACTCS MAKCHMallb-
HO TIOJIHOE yAaJIeHWe MpUMeceil cBOOOOHOro roccurona
B KOHeuyHOM Mponykre. Kaxas ceps NpoOM3BOINMON
cybCcTaHIIMT 005I3aTENTBHO KOHTPOIUPYETCH 110 3TOMY TIO-
KazaTenmo. [11a 9Tol Lenu 10 HACTOSIIErO BpeMeHu Hc-
TIONB3YIOT CIEKTPO(MOTOMETPUIECKHIT METOL KOHTPONA,
YTBEPXKAEHHBIH HOPMATHBHBIM TOKYMEHTOM Ha ¢ap-
MaleBTHYeCKYI0 cybcranuuio «Karouen»., Ero cuwra-
0T YHUBEPCAJIBHBIM, 3KCIIPECCHBIM M SKOHOMMYHBIM.
C yJeTOM BBICOKOTO 3HaYeHHH KO3(D(PHUIIMEHTOB MOJIp-
HOii 9KCTHHKITHH I'OCCUINONA, YYBCTBUTEIBHOCTL (DOTO-
METPHUYECKOI'0 METOAA TOCTATOUHA [IsT OBecIieueHus Ha-
JIESKHOTO KOHTPOJIA IIPUMeceif 0CTATOYHOTO TOCCHUIIOJIA B
cyOCTaHIIMKM Ha a0COMIOTHO 6E301aCHOM YPOBHE.
OnHako (oToMeTpHYecKue METOAbI, LIMPOKO HC-
MOMb3YEMBIE B CHCTEME KOHTPOJS KadecTBa JIEKAPCTB,
TIOMHMO YKa3aHHbIX JOCTOMHCTB, MMEIOT TAKHE HEINO-
CTaTKH, KaK Mamas paspellaloilas CrocodHOCTh, 3aBU-
CHUMOCTb OT YCIOBW AeTeKTHPOBAaHMA, DOJee BBICOKAA
MOABCPXKEHHOCTh MELIAOIIEMY NEMCTBUIO TIPUMECEIL.
HOBTOMY COBpEeMEHHBIe (hapMakKoIleH, B TOM YUCIE W
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[ocynapctBenHast (apmakones P® (I'® P®), omnwmpa-
gach HAa 00LLIEMUPOBYIO MPAKTUKY PEKOMEHIYIOT BBOJIUTh
B CUCTCMY KOHTPOJIA KaucCTBa JICKAPCTBEHHDBIX CPEICTB
Hanbomnee cHeMM(QUIHBIE W UYBCTBHTEIRHBIC METO/LI,
TpeXne Bcero — BLICOKOA(DDEKTUBHYIO KIIKOCTHYIO
xpomatorpaduio (BOXKX).

B cBs3u ¢ atum 'O PO X111 uspaHus cogepknt Tpe-
ooBaHWe 00g3aTeTFHOTO WCITONML30BAHMAI CTAaHIAPTOB
mpuMecel g MAEHTUPUKALIMM M KOHTPOJSI KOJIMYe-
CTBEHHOTO COJEPXKAHMA TOKCUYHBIX puMeceii K rapmMa-
LEBTHIECKUM MHTPETHCHTAM.

I[TpyuMeHUTENBHO K TOCCUTIONY 3D (EKTUBHBIC U UYB-
CTBHTEJIbHBIE XpoMaTorpadMueckiue METOMBI OBIIH pa-
Hee paspaboTaHbl B pa3HbIX BApUAHTAX UCTIONTHEHNS [8—
10]. Kpome HaydHBIX UCCIICIOBAHMI, OHM UCTTOIL3YIOTCST
TAKKE B CHCTEMEe KOHTPOJIS TTATIEBEIX TIPOIYKTOB Ha CO-
IepskaHue mpumecel roccurona [12, 13]. OuuImeHHBIH
COCCHIION, HEOOXOAUMBIN A1 pa3paboTKu Takux METO-
MK, TOCTYTIEH, €ro TPEeUTaralT IIPOU3BOAUTEIN XUMH-
YeCKHUX PEaKTHRORB.

ems paboTer. [TpoBeneHWe BATMIATIMOHHBIX HCCIIE-
JToBaHuUii pazpaboraHHoi paHee BOYKX-MeTommuxkn ompe-
JeneHus npumeceid cBoDOAHOr0 rOCCUNOA AT BHEIpe-
HUS B CHCTeMY KOHTDOJIS KA4eCTBa IIPM NMPOM3BOICTEE
hapmaneBTHYeCKOM cyOcTaHmy «Karomen».

MATEPHUAJ 1 METO/IbI

BOXKX-aHanns BEINONHSIIM HA JKUIKOCTHOM XPOMa-
Torpade Agilent 1260, 0BOpyIOBAHHOM UETHIPEXKOMITO-
HEHTHBEIM TPaTUEHTHBIM HACOCOM CO BCTPOEHHbIM Jie-
ra3zaTopoM, aBTOMAaTHYECKUM YCTPOMCTBOM JIIst BBOJA
npoObl, TEPMOCTATOM KOJIOHOK, CHEKTPO(OTOMETPH-
YECKHUM JETEKTOPOM C AMOAHOH MaTpuueii. OOpabor-
KY JaHHBIX OCYIIECTBJISLTH C IOMOLIBIO TPOTPAMMHOTO
obecnieueHms Agilent Open LAB Chromatography Data
System (CDS) Chem. Station Edition.

Jlis TpUTOTOBIIGHUST PACTBOPA CPABHEHMS MCIIO/b-
30Balin craHaaptHblit obpaszer; (CO) roccHIoa Mmpous-
BoncTBa kominauuu «Dr. Ehrenstorfer» ¢ comepxanmem
ocHOBHOTO Beniecta 91,0%. Jlist mMpuroToBieHns TOI-
BIKHOM (haszel mipuMensuiv aneronutrpun HPLC grad
«Biosolv», dochopryio kucnoty «Sigma-Aldrich», ka-
st docdaT ogHO3aMeIeHHEI «Sigma-Aldrich», sony
Milli-Q. Bce pacTBopsI mepes BBEIeHHEM B XpoMarTorpadgd
ObU npodunsTpOBaHbl Yepe3 MeMOpaHHLIH (OHIETP
PTFE «Supelco» ¢ pazmepom mop 0,45 MkMm.

MeTonuka NpUroToBIeHUs] UCIIBITYEMOTO PACTBOPA:
okousio 500 mr cyberanmuu «Karouem» (To4Has HaBecka)
MOMELIAIOT B KOHWYECKYIO KOJIOY ¢ IPHUTEPTON MPobKoi
BMECTMMOCTBIO 25 MJT M3 TEMHOIO CTEKJa, IpUOaBIAIOT
10 M aueronurpuna, 0,2 MJ1 NefssHOM YKCYCHOM KHUCTIO-
TBI, 3aKPbIBAIOT KOJADY NMPOOKOH M NepeMelmBalor B Te-
YeHWe 15 MMH Ha MarHUTHOH Meianke. M3 nonyuen-
HOI{ CYCTICH3MW M3BJIEKAIOT [IePEMEITUBAIOIIUI SIIEMEHT,
MIPOMEIBAIOT €T0 3 MJI AllETOHWUTPHIIA, JOOABISIIOT CMbI-
BBl B KONOY ¢ cycneH3ueil. KonmmuecTBeHHO TIepeHOCST

COIEPKMMOE KOHWYECKOI KOJIObl B MEPHYIO KOJIOY BME-
CTUMOCTBIO 25 MJ M3 TeMHOTO cTekna. Jlosomsar obbem
pacTBopa A0 METKW aleTOHWUTPHUIIOM W TIePeMEeITHBAaIOT.
IMony4yeHHBIH pacTBOp (PUILTPYIOT Yepe3 MeMOpaHHbIIT
¢unsrp PTFE (monmureTpadTOpaTWICH) ¢ pazMepoM mop
0,45 MrM. PacTBop roToBST HEMOCPEAICTBEHHO IIEPELL KC-
TI0JIB30BAHUECM.

IMomyaeHne pacTBopa cpaBHeHus: okojio 10 mr (Tou-
Has HaBecka) cTaHmapTHoro obpasna (CO) roccuro-
Jla MOMElAl0T B MEPHYIO KOJIOY BMECTUMOCTBIO 25 Ml
M3 TEMHOrO0 cTexiia, npubasnsiot 10 M alleTOHUTpHUIA,
TINATENBHO IIEPEMENIMBAIT A0 IOJHOTO PACTBOPEHUS.
JoBoagar 06beM pacTBOpa J1I0 METKM TEM KE PACTBOPUTE-
jiem W nepemelnusaloT (pactsop A). 2,0 Ml pacTBopa A
IIOMEIIAIOT B MEPHYIO KOIOY BMECTMMOCTLIO 25 ML, J10-
BOIAT 00BEM pacTBOPA 10 METKH TEM YK€ PACTBOPHUTEIIEM
U nepeMeinipatoT (pactsop B). 1,0 mn pacrsopa b no-
MEUIAI0T B MEPHYIO KOJIOY BMECTHMOCTBIO 25 M1, 1OBO-
AT 00beM pacTBOPa A0 METKH TeM K& PACTBOPHTEIEM U
nepeMemuBaoT (pactBop C — oxono 0,001 mr/wmi). Pac-
tB0p C QuasTpylor yepe3 membpanubiid ¢unstp PTFE
¢ pasmepom nop 0,45 MrM. PactBop cTabuiieH B TeyeHHe
21 4 npu XpaHeHHMU B 3AIIMILEHHOM OT CBETa MECTE.

IMporiecc  paszmerneHust NOPOBOAWIM  HAa  XpoMa-
Torpadpmueckoif KomoHke Zorbax Eclipse Plus CI8
250%4,6 MM, 3aTIOMHEHHON OKTaIeLMICHINIbHBIM 3HI -
KEMMPOBaHHBIM CUNHKareaeM s xpoMmaTtorpaduu (C18)
C pa3MepoM 4dacTul, 5 MKM. XpomMaTtorpadideckas Ko-
JIOHKa cHAOXKeHA 3alIUTHOM TpeaKomoHKoif 12,5%4,6 MM
¢ TeM ke copbeHTOM. B KauecTBe mogBUXHOI (has3wl MC-
none3opaica Oydepnsbit pacteop 30 MM kanus docda-
Ta ogHo3aMelleHHoro pH 2,5 1 aleTOHUTPUI B COOTHO-
weHuu 2:8. KoJIoHKY NMOAiepKUBaIK IIPHA [IOCTOAHHBIX
temrnepatype 40°C M CKOpOCTH TIOTOKA IIOOBIGKHON
azer — 1 mi/mMuH. O0beM npobdsl — 10 MrJ1. JdeTekTHpo-
BaHWE OCYIIIECTRILIIN TIPH JIJIMHE BOJTHBI 235 HM,

[Ipy BEITIOMHEHWM BATHNALIMM METOMMKM KOJIMYE-
CTBEHHOTO OTIPeAeIeHNs TOCCUTIONA B cyocTaHmi «Ka-
rouen» ObLIMM MOMYyYeHBl M 00padoTaHBl Pe3yNBTATHL 110
CHENYIOLUMM MapaMeTpaM: CeluUIHOCTD, TIPEIeT KO-
JIMYECTBEHHOIO OIPEIE/IeH S, TMHEHHOCTb ¥ TUATIa30H,
MPAaBHUIBHOCTD, IPELUHU3UMOHHOCTD (CXOOUMOCTL, BHYTPH-
J1:abopaTopHas BOCITPOM3BOAMMOCTD), CTabMIBHOCTD pac-
TBOPOB, pobacTHOCTE. OUEHKY [MapaMeTPOB JIMHEHHOCTU
KOJIHMYECTBEHHOTO ONPEaEIEeHW U YCTAHOBIICHMSI Ipene-
J1a konuuectBeHHOro onpenenenus (ITKO) ocymecTris-
JII C MCITOIB30BAHMEM PACTBOPOB CTAHAAPTA TOCCUITONA,

PE3VIILTATBI M1 OBCYKITEHWE

Llens nonTBepXAeHWS CHeUMOHUIHOCTH METOIN-
KM — ollpeaeieHue crocodHocTi Metoga BOZKX uzme-
PATH TOYHO U CEIEKTUBHO COAEPXKAHME TOCCHIIONA B CyD-
craHIMK «Karowems B IPUCYTCTBHM CUCTEMHBIX ITHKOB 1
MNOCTOPOHHMX IIPUMECEH, a TAKXKEC KOMIIOHCHTOB, KOTO-
pbie MOTYT 00pa30BLIBATLCS (TTPUBHOCHUTRLCS) B TIPOIIEC-
ce npobonoarorosku 0dpazuos. CrneuuduuHocTs onpe-
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NeNISIN, AHAJIA3MPYs. XPOMAaTOTpaMMBbl [TOIBYDKHOM (asbl
(61aHKOB) W pacTBOpUTEN (puc. 1), a TakKe pacTBOPOB
TOCCHTIONA B UCXOTHOM COCTOAHMU (puc. 2) U 1nociie Bo3-
IEHCTBMS Ha €T0 PACTBOP cTpecc-(hakTopoB: KUCIO (e-
AgHas yKeycHas kucnora, 30 muH) u menogroit (0,01M
pacteop NaOH, 30 mMuH) cpensl, TEPMUYECKOT0 BO3MIECH-
cTBuA (Harpesanme 1ipu 45°C B TeueHue 15 MMH, OKHC-
nenue 0,1% pacTBopoM Tiepokcuaa Bogopona). Ha seex
XpoMaTorpaMmax, KpoMe obpasiia, IOABEPIHYTOT0 KMC-
JIOTHOMY BO3[eHCTBMIO, MUK TOCCHIIONA OTCYTCTBOBAI
W3-3a ero IOJMHOM merpagauuy. IlosTomy B HaBHEN-

IIUX WCTIBITAHUAX OLEHKY W30GMpaTelbHOCTH pasnesie-
HUS MUKA TOCCHIIONA C IIMKAMU MPUMEceil pOBOLMIIH
mo pactBopy cybcraHuuu, o6paGoTaHHOMY KMUCIOTOM.
Ha xpomartorpamme odpasiia (cMecu ctagmapTa TOCCHTIO-
1a ¢ cyGeTaHIME , TTOCIE BO3NEHCTBHS KUCIIOTRI) pa3pe-
HIeHHME THKA TOCCUTIONA € IMKOM OJIVDKafTIIed TTpuMect
COCTABHIIO 5,6, uTO 06ECIEUMBAIIO BBICOKYIO HATEKHOCTD
M CTIEIMGUYHOCTL 0OHAPYKEHWS TOCCHTIONA B CMECH C
pemiectsoM cybcTamimu «Karouen» (puc. 3). ITpu aTom
OblIa I[IOATBEPXIECHA IOMOTEHHOCTb IIMKa TrOCCHUTIONA
(koaddunrent mogobus 999,8).
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[Ipu BRIOGOpE YCIOBHI MPOBENCHWA WCIBITAHWNA I10
[TOKA3ATENSIM TUHENHOCTY U IIPABMIILHOCTI MaKCHUMAaTb-
HO JOTYCTUMYIO BEJIMYUHY COAEP:KAaHUS NPHUMECER CBO-
GOJIHOTO FOCCUIINJIA B CYOCTAHIIMK OITPEACISIIN C YHeTOM
tpeGopanmii ['® PO X111 nznanmsa k hapMaleBTHUECKAM
cyOGCTAaHIMAM M MMCIOLIUXCS JTAaHHBIX TUTepaTyphl 0 0e3-
OTIACHBIX YPOBHSX COICPIKAHUSA rOCCUMONA B IPOAYKTAX,
MACIIONB3YeMEIX YemoBekoM. CorlacHO NaHHBIM HAY9IHOI
M MEIWITMHCKOW ITUTEPaTyphl, MPEAENIbHO AOTYCTHMOE
cofepikaHKe MpuMeceil cBOOOAHOIO TOCCUIONA B MUILIE-
BhIX nIpoaykTax cocrasiaer 0,45—0,6 mr Ha 1 r npoaykTa
[2, 14, 15]. EBporielickas accoldalys 1o 0e30I1aCHOCTH
nuieBrlx npoaykros (EFSA) Ha ocHOBaHWM aHanmM3a
pE3YJLTATOR AOKIMHMYECKIX M KIMHUUECKNX MCCIIENO0-
BaHMI YCTAHOBMIIA, ITO O€30TIaCHBIE U COCTOSHUA 310~
pOBBA UeIIOBEKA O3Bl TOCCUIOA HAXONATCA Ha YPOBHE
mke 0,1 MT Ha | KT Macchl Tena, T.€. MeHee 5—7 M B CyT-
KU JJTSI B3POCIOTO uenoseka [16].

Kpome Toro, cortacHo TpeboBaHusim (hapmakorieii
BENYLIMX cTpaH Mupa U TpedoBanusim [@ PO XIIT uzn.
(ODC 1.1.0006.15), ompeneneH ocoObli MOPANOK KOH-
Tposisl B (apMalleBTHYeCKUX CYOCTAHIIMIX TOKCHIHBIX
npuMeceit. YcraHossieH TaK HAa3bIBaeMBIN KBanudpuka-
LIMOHHBIA IOPOr OOIYCTUMOTO CONEP:KaHUS MPHUMECEen
B dapmaneprryeckux cydcraHuusax — 0,15% ot maccel
CcyOCTaHIIUM WIH | MT Ha YeJIOBeKa B CYTKH IIPH IIPHEME
JIeKapCTBEHHOTO TIpernapara (B 3aBUCUMOCTH OT TOTO, YTO
6ompine). [1pu mpeBbIIEHHH 3TOTO ITOPOTa JOIDKHA ITPo-
BEPATHCS TOKCHMKOJIOTMYECKAd 0e30MacHOCTh MPUMECH,
KpanuduKalMOHHBIA ITOPOI 3HAYUTEIbHO HUXKE, JKECT-
Ye, UeM YCTAHOBJICHHBIA HOpPMAMU NUIIEBON OE30TIACHO-
CTH YPOBEHB IIOCTYIJIEHMSI FOCCUTIONA B OPTaHM3M. DTH
IIAHHBIC M PEKOMEH/I0BaHHAS MHCTPYKIIUEH TIC TIpuMe-
HeHuo Tabnerok «Karoien®» MakcuManbHash CYTOYHas
1034 B repecyere Ha cyOcTaHIMO (72 MI) MOKa3bIBAIOT,
YTO YCTAHOBJIEHHBIH (papMakorneeil KBaTU(GUKAIMOHHbIN
IOPOT CoIepsKaHMs IpuMeceil (1 Mr B cyTku) obecriedu-
BaeTcsd, eCIM YCTAHOBUTE MPe/ie COAePKaH!A 3TOH IMpH-
MecH B cyOcTaHImy Ha yposHe Hizke 1/72 = 0,013 wm
[,3% ot Maccel cybctanuuu. CormoctaBleHue 3TOH LMg-
PBI CO 3HaueHHeM De30I1aCHOH 103bI MOCTYIIEHHS TOCCH-

110JIa B OPTaHM3M Ye/I0BEKA ¥ C BEJIMIMHON JOIMyCTUMOTO
COAEpKAHMS KaXMIol eTMHWIHON TpHMecH B cybcTaH-
uuK (cormacHo I'® P@ X111, Tak Ha3bIBaeMblil KOHTPO-
JupyeMBrit ripenen coctasnser 0,05%) CBUOCTEIILCTBYET,
yTo cobmogeHue Jaxe YCTAHOBJIEHHOTO KOHTPOJHpYE-
Moro npeaena (KoTopelil Gonee yem B 20 pas npesbiiia-
eT pacyeTHyI0 0e30macHylo 103Y) 3aBelOMO ODeCTIeYnT
OesomacHoCThL NpuMeHeHus penaparta. [ToaToMy uMeH-
HO 3Ta BeluuMHa ObUTa MCXONHO BEIOpaHa B KauecTBe
OpMEHTHUPA IIPH YCTAHOBIEHHWN BEPXHETO Mpenesa orpe-
JleJleHIs TIOKaszaTeneil NMHEeHHOCTM W IPaBWIBHOCTH
pa3pabaTEIBagMOi METOAMKH.

OmHaKo NpoBeOeHHBIE ¢ UCIIOIb30BaHUEM paspabo-
TAHHOTO METOJa JalbHEHIIME uccaenoBaHus DOMkIIOTro
KOJIHYECTBA apXHUBHBIX 00Pa3Il0B NPOMU3BOICTBEHHBIX CE-
puit cybcranmm «Karouen» mokaszanu, aro mopor s 0,05%
IUIS Lesieid BaliuAaluK CIUNIKOM BBICOKHWHN, TIOCKOIBKY
obHapy:KMBaeMOE B 3THX 00pasiax KOJWUecTBO CBOOOI-
HOI'0 rOCCHIIONA MEHBIIe 3TOrO ToKa3zatens Ha 1—2 1o-
pstaka. ITo3ToMy ¢ y9eTOM MMEOIIUXCS JaHHBIX JTUTEPa-
TYPHI O BEICOKO# 4yBCTBUTENbHOCTH MeTOMUK BEAKX nna
TOCCHIIONA, MOATBEPIMBIIMXCA B XOIE HAIIMX DKCMEpH-
MEHTOB [0 0TPabOTKE METOIHKH ¢ uenoyibzoBaHuem CO
TOCCHUITIONA, I IIPOBEAEHWS BalWAAlUMOHHbBIX WCIIBITA-
HUI B KAYECTRE BEPXHET0 Mpejiesa cojiepKaHus TOCCUTIO-
Ja B cyOcTaHMK ObLIA B35TA BeJIMUMHA, COCTABRIISIONIAS
1/10 ot ycraHoslieHHOTO (hapMaKorieeil KOHTPONHUpyeMo-
ro nopora, T.e. 0,005% 0T MacCH aKTHBHOTO BELIECTBA.

B cooTBeTCTBHM € TIpaBMIaMHU BalWAALIMK XpOMAaTO-
rpaMIecKOTO METOMA TIPEAe KOMMYECTBEHHOTO OIpe-
nenenma (ITKO) paccuMThiBanu ¢ UCIOAB30BAHMEM
pactBopoe CO roccunona (puc. 4). Onpenensyiivi MUHH-
MAaNbHYI0 KOHLUEHTPALMIO TOCCHIIONA, [/ KOTOPOH Be-
JNUYKMHA OTHOLICHMA CHTHAJLIIYM COCTaB/IseT He MEHee
10. Pesyisrarhl IpHBeieHbI B Tab. 1.

Taxum obGpazom, sHavyenue [TKO roccumona cocrta-
BwiIO 1,56-107° mr/mn. OTHOCHTENTEHOE CTAHAAPTHOE OT-
KIOHEHHE BLICOTHI ITMKA TOCCHIIONA, PACCUMTAHHOE MO
6 roc/ieqoBaTeIbHEIM XPOMATOTpaMMaM pacTBopa ¢ CO-
JnepxkanueM roccumona, pasHeIM [TKO (cMm. puc. 4), co-
crasisteT 3,5%.
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Puc. 4. Xpomarorpamma pacTeopa roccunosna B KOHLEHTPALMM, COOTBETCTBYIOLIEN NPefeny KOJIMYeCTBeHHOTO onpeaeneHms
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JIMHeHOCTb OTIPEENsii IIyTeM PETHCTPALIMHI TIIO- €M FOCCHIIONA B IHalla30He KOHICHTpalMii OT yCTaHOB-
1A nvka st cepru us 10 pacrsopos CO ¢ comepxkanu-  siennoro [TKO mo 0,002 mr/min (150 % oT BeiGpanHOro
BEPXHETO MOTIYCTUMOTO IIPEfeid CONepXKaHus IIpUMe-

Ta6nuua 1 ¢y B cybcTanumu). MeTonoM HAMMEHBIUMX KBaIpaToB

MPEQEN KOJIMYECTBEHHOIO PACCYMUTLIBAIIM YPaBHEHUHE JIMHEWHOH perpeccuy 3aBH-
OMPEOENEHA TOCCUMNONA CUMOCTHY ITUIOIIAAM TTHMKA OT KOHLEHTPAWK FOCCUITONa
(MT/MJI) ¥ METPOJIOIUYECKIE TTAPAMETPHI YDAaBHEHHUS JTN-
Konuewnrpars Ciarnan Cootromenne HelHoi perpeccuu (puc. 5). YCTaHOBIEHO, YTO MEXIY
~  TOCCHIONA, MT/M CHIHAJI:IIYM ” u

BEJIMYMHON TUIONTAAY TTMKA M KOHLUEHTPAIHeN TOCCUII0-
1 4,44-10 G =) Jia CYLECTBYET THHeIHAsA 3aBMCUMOCTD Ha BCeM [lHaria-
2 8,89-10¢ -(*) -(*) 30HE KOHIEHTpalui roccunoia. PesynsraTsl, [TOIyIeH-
3 1.56:10-5 0.2805 14 HbIC B XOOE UCCIEO0BAHUA ﬂVlHeﬁHOCTH, COOTBETCTBYIOT

YCTAHOBJIEHHBIM KPHUTEPUSIM IIPUEMIIEMOCTH,

4 2,22-10° 0,4644 24

[Mpy TOCHeAyIIMX BATHAALMOHHBIX HCHBITAHMIX
5 2,89:10° 0,7393 38 OTpee Ui CBOGO/HBIN TOCCHMON B MOJIENBHBIX CMECSTX,
6 3,56:10° 0,8231 42 nmo6apias 3agaHuble Kommdectsa pactBopa CO roccumo-

Tpumenante: 38e3010MKa — Be/luduHA CHTHATA He MpeBbIaTa yporers myma. 18 K HCTTBITYEMOMY PACTBOPY CyOCTaHLIMH.
IIpaBuibHOCTE  METOLMKHU
YCTAHARJIMBAIM METOLOM 100a-

E ggg . I S B BOK Ha MCITBITYEMBIX MOIEIbHbIX
€ 700 | S E— ' pactopax cybcranuuu <«Karo-
gw 600 - : men» ¢ No0aBleHHEM K HUM M3~
g 1 500 2 —4;32,:;?9-;;4}144 BecTHEIX  KoHueHrpaimii  CO
g T 400 T roccumona. IIpy 3TOM MCTONB-
g ;gg 7 30BaJTH MOJE/ILHBIE CMECH C KOH-
‘.;E’{ 100 4 L [eHTPaUMsIMA  crienuuIecKoi
=

[ B npumecu Ha yposre ITKO, a Tak-
0,0000 0,0002 0,0004 0,0006 0,0008 0,0010 0,0012 0,0014 0,0016 0,0018 | e pasubie 100 u 150% ot yera-
KoHueHTpalis TocCHTIoNa, Mr/MIL HOBJICHHOI'O BEPXHETO 3HAYEHNA

[pPEIEILHOrO CONEPKaHMs ToC-
curtona B cybcranumu «Karo-
nen» (0,005%), ITO COOTBETCTBO-
Tabmuua 2 pan6 (0,00005 TTKO, a uMeHHO

PE3YJILTAThI YCTAHOBNEHUA MPABUNTLHOCTA METOOAWMKIW OMPEOENEHNA 0,00500% 1 0,00750% ot paboucit
NMPMMECEN rOCCUMNOIJIA B PACTBOPAX CYBCTAHLIMA KOHLIEHTpaluu cydoctanumn «Ka-

Puc. 5. [padmk 3aBUCHMOCTH MAOLLTAM MMKA OT KOHLE@HTPULMK roccunonad

> roLeil» B MCIIbITYEMBIX PacTBOpax
Copepmarme g ... Obee o ecryo Tailnemnoe (ta6m. 2). CoracHo pesynsrartam

roccunoa, % or Haiinennoe 6 KOJIHYECTBO OTkpbI-

Ne  ycraHoBlIeHHOTO m::;'n;:,m Komye- ;;i*oﬂfél::u—— [OCCHIONIA  BAEMOCTD, HCCIenoBaHKA, TOJTYHeHHad OT-
NPeaeabHOro ki CTBO TOC- wona. % 32 BHIYETOM % KpLIBAEMOCTh HAXOAWTCH B IIpe-
COIePKAHHS cumnonaa, % ncxoauoro, % Menax yCTAHOBJNEHHOM JUIS BATH-

226,7 0,0025 0,0001 100,0 JALOHHBIX UCIBITAHWH HOPMEL.

1 ba 2260  0,0025 0,0001 0,0001 100,0 JloBepHTe bHBIT MHTEPBa BKITIO-

{ogs S yaeT 100% 3HaUYeHME, UTO U
2294 0,0025 0,0001 100,0 ¥ 4 » THO REKIIG-
YaeT HaJIM4YKMEe CUCTEMATUUECKON
683,5 0,0075 0,0051 98,1 norpeursocTy. CnenoBatenbHo,
2 100 713,7 0,0078 0,0052 0,0054 103,8 JlaHHAasg MeTomuKa obnagaeT Jlo-
690,4 0,0076 0’0052 100,0 CTATOYHOI TIpaBIIbHOCTBIO JIA
958.4 0.0105 0,0081 103.8 MOCTIDKEHUS.  YIOBIETBOPHTEb-
HBIX PE3YNBLTATOB B KOJIMUECTBEH -
3 150 9546  0,0105 0,0078 0,0081 103,8 HOM OIpEAEIEHIH TOCCHIIONA B
966,6 0,0106 0,0082 105,1 cybcranmu «Karouen».
Cpennee 3Havene 101,6 ITpe3snoHHOCTL  METOIN-
KM OLIEHUBANK, OIPEENsa CX0-
CraHgapTHOE OTKITOHEHHE 2.5
JUMOCTD Pe3yILTaTOB MyTeM I10-
OTHOCHTEIbHOE CTAHIAPTHOE OTKIOHCHHE, 70 2.4 BTOpEeHMs aHAIU3a Ha 6 mpobax
JloBepHUTEIBHBI MHTEpPBAT cpeqHero 3HaueHms (p=95%) 99,7—103,5 OIHWM XMMHKOM B OIWH OeHL Ha
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OMHOM 00ODPY/IOBAHMM, A TAKXKE OIpeneiss BHYTPWUIa-
BopaToOpHYI TPEITM3HOHHOCTE (Ta0d. 3) npu aHanuse B
0nHOH 1ad0PaTOPHK OAHOM M TOH K& MPodbl ¢ TOJIHBIM
TIOBTOPECHUEM MPOLEAYPbl NPUIOTOBABHHUS TIPOOLI U BbI-
MOJHEHWS M3MCPCHUI NPYTHM XMMHMKOM. CXOOMMOCTh
OLIEHMBAIM YyTeM pacyeTa OTHOCUTEJbHOTO CTAHIApT-
Horo orkiaoHenus (RSD), monyyenHoro mo 6 nociemgo-
BaTEMBHEIM OIIPCIC/ACHMSAM, BEINOJHEHHBIM OXHUM XUH-
MHUKOM B OOWH OeHb. OTIEHKY BHYyTpuaadopaTopHOIl
[PELU3NOHHOCTH TP YCTAHOBIEHHOM JIOBEPUTENLHOM
HHTCpBajle onpenensnu no 2 xpurepusm: F-Kputepuio
@uinepa u (-kputepuio CThioneHTa. BoigcHIIN, 94T0 Me-
ToauKa o0mamaer xopouel cxomumocteio (RSD menee
10%) v BHYTPHIAOOPATOPHON TTPEIM3HOHHOCTLIO B Pe-
3VJIbTaTe BBIMTOJHEHWS BCEX KPUTEPHUEB TIPHEMIIEMOCTH.
B xome nccnenoBanmsa pobacTHOCTH METOIHUKI ObUIO
YCTaHORBIECHO, YTO BapbUPOBAHUE I1APAMETPOB XpPOMATO-
rpacduposanug [pH 2,45—2,50, cocTaB MOIBHIKHOM a3kl
(% auetonurpuma +2%), TeMmepaTypa KOIOHKM — +5°C,
CKOpPOCTh NoABMKHOW hazsr — +0,2 Mia/MUH] He OKa3bl-
BAET 3HAYUTE/IbHOTO BIUSHUS HA KOTUYECTBO HAMIEHHO-
ro roccurona B cydcranuuu «Karouen». OTHOCHTENTEHOE
cTaHAapTHOE OTKIOHeHUe He IpeBbinaeT 20,0%. Meto-
jJuKa HepobacTHa K u3aMeHeHuo pH Beimie 2,5 (npu mpu-
TOTOBJIEHUM NoABWKHOK daszel pH=2,55 nabimonanock
BHIITAZIEHHE KPUCTAIUIOB COJiM). Pe3ynbTar KoJIm4ecTBeH -
HOTO OTpEeNelICHUs roccHIioa B cyoctanumm «Karoei»

To6nuua 3

WCCNELOBAHWUE BHYTPUIIABOPATOPHOM
MPELV3MOHHOCTU METOAWIKA ONPEOENEHNSA
COOEPXKAHWSA MPUMECU rOCCUMONA
B CYBCTAHLIMWN «KATOLLEN»

Haiinennoe
7 KONHYeCTRO
Ne roccunona, %

xumuk 1 xuvmk 2
1 0,0027  0,0026
2 0,0027  0,0026
3 0,0027  0,0025
4 0,0028  0,0026
5 0,0025  0,0027
6 0,0022  0,0022

n 6 6
Cpennee 0,0026 0,0025
CraHmapTHOe OTKJIOHEH e 0,0002 0,0002

OTHOCHTENBHOE CTAHJAPTHOE

OTKIIOHEHUE, % 81 el
PacueTHbI kpurepnit @ummepa 1,4
Tabmunbiit kpurepuii @umrepa F (p=95%, 5, 5) 5,05
Pacyernsiii kpurepuit Creionentat 0,63

Tabmuunbiii kpurepuid CteioneHrat  (p=95%, 10) 2,23

b,

HE 3aBHCHUT OT M3MEHEHUS BPEMEHU DKCTPAKIIMK B IIpe-
nesaax 1545 MuH.

PaspaboTanHasg MeToauka ObIma VCHEIIHO Aalipo-
OupoBaHa B CHUCTEME KOHTPOJS KAMECTBA TIPH TIPOM3-
BojcTBe (hapMmaleBThuYecKol cyOcTaHuun «IKarouem» u
HCTIONB30BAHA Uil PETPOCHEKTURBHOIO aHAJIM3a XpaHs-
LIMXCST APXWBHBIX 00pa3loB paHee NMPOU3BeJICHHEIX Ce-
puii cyberanuuu (2013—2015 rr. Beinycka). B xome mpo-
BeaenHoro ananu3a 150 oOpasiior (cepuii) cybcraHmm
YCTAHOBIICHO, YTO OOHAPYXMBaeMOe KOJIMIECTBO CBO-
OOoIHOTO TOoCCUITOIA BapeupoBaio B npenenax ot 0,0002
10 0,0030%, T.e. na yposHe, B 20—100 MeHblle ycTAHOB-
seHHoro '@ P® XIII v KOHTPOIMPYEMOro Iopora co-
IepKaHug TipumMeceil B (hapMaueBTHYEeCKHX CYOCTaHLIUAX
(0,05%). Taxoe HM3KOE copep:KaHue OOHAPYKUBAEMBIX
MUHHMMATBHBIX MPHUMecei Toccurioa (4To COOTBETCTBYET
KOJIMYECTBY TOCCHTIONA B MAKCHMAJIBHOIM CYTOYHOI J03€e
nperapata ot 0,0001 go 0,002 mr) obecmeumBaeT rapaH-
THPOBaHHYIO 0e301acHOCTL mpenapata «Karoren® B co-
OTBETCTBMM C MHCTPYKIMEH MO MEIULIMHCKOMY ITpHMe-
HEHHWIO IEKAPCTBEHHOTO cpeacTsa.

JAKJIIIOYEHUE

B cooTBeTcTBUM C cOBpeMeHHBIMM (apMaxomei-
HBIMHM TPeOOBaHMSIMU TIPOBE/ICHBI BATWAAIIMOHHEIC HC-
cAefoBaHUS pa3padoTaHHOM BHICOKOUYBCTBHTEILHOM H
cneunduuHoit BOIX-MeTOMMKM orpeaeneHus roccu-
nona B cybcraHuun «Karomemn». 3HaueHs BCeX BajiMaa-
LUOHHBIX XAPaKTePUCTUK COOTBETCTBYIOT VCTAHOBIICH-
HBIM KPATCPHAM [IPUEMIEMOCTH.

[lokazaHo, dYTr0 METOAMKA TIO3BOJSIET HaIekK-
HO JETEeKTHMPOBaTh MpHMecH CBODOAHOrO TOCCUIIO-
na B cybcraHumm «Karomem» ¢ BBICOKOH OOCTOBEPHO-
CTRIO M MPABWJIBHOCTHIO TIPH WX CONCPKAHHH CBBIIIE
1,56-10° mr/mn. Ykazanuag 4yBCTBHUTCIBHOCTL METO-
JUKH COOTBETCTBYET JIAHHBIM 3apyOeKHBIX TTyOJIHKAIIHH
no BOXKX-anamzy conepxanus roccunona [8§—10, 12].
Becwh roccumon, BHOCHMEIIT M3BHE B CyOCTAHLMIO, Ha-
[EXHO ¥ TPaBMIBHO BELIBISIETCA B 9TOM KOMILIEKCE,
4YTO CBUAETENLCTBYET 00 OTCYTCTBMHM HeCIEIM(PIIecKoii
copOLMK cBODOIHBIX MOJIEKYJI TOCCHITONA Ha TIOTHMEp-
HOH MaTpule CyOCTaHIIMMU.
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VALIDATION OF HPLC PROCEDURE FOR DETERMINATION OF GOSSYPOL IN THE SUBSTANCE KAGOCEL
L.V. Kiseleva!; Professor B.A. Rudoy', PhD; Professor A.V. Pirogov?, PhD; N.G. Tolmacheva®

1000 «NIARMEDIK PLYUSs; 12, Aircraft Designer Mikoyan St., Moscow 125252, Russian Federation

2Faculty of Chemistry, M.V. Lomonosov Moscow State University; 1, Leninsky Gory, Build. 3, GSP-1, Moscow 119991,

Russian Federation

SUMMARY

Introduction. The molecules of gossypol, a natural polyphenolic compound present in the cotton plant, are used to synthesize the antiviral drug
Kagocel® The higher dose of gossypol may exhibit toxic properties. Each batch of the produced substance must be necessarily checked for free

gossypol content in the final product.

Obijective: To conduct validation studies of the developed HPLC procedure for determining the impurities of free gossypol, which should be
included in a guality control system when manufacturing the pharmaceutical substance Kagocel.

Material and methods. The pharmaceutical substance Kagocel was an investigation subject. Gossypol impurities were determined using high
performance liquid chromatography (HPLC) with spectrophotometric detection.

Results. The highly sensitive and specific HPLC procedure for determining free gossypol in the substance Kagocel was validated in accordance
with the current pharmacopoeial requirements. All validation parameters meet the acceptance criteria,

Conclusion. The procedure can reliably detect, with a high degree of accuracy, free gossypol impurities being more than 1.56-10° mg/ml.in the

substance Kagocel.

Key words: gossypol, Kagocel, high performance liquid chromatography, validation.
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Karouen® - Bbi6op cneunanucros!’ ¥

® Karouen® achhekTVBeH NPy MpueMe BoTh 0 YETBEPTOro AHA OT Hauana MosBeHUs Mepebix
o cumnTomos OPBVI 1 rpunna.
=

@ Karouen® nokazan ahdheknBHOCTL BHE 3aBUCUMOCTU OT BpemeHW Hadana Tepanun OPBIA

CPEON W rpunna B ycnoBusx ambynaTtopHol npaktukn y 14 431 naumeHTa (MeguumMHCKVE LeHTPbI
MPEMAPATOR Poccuu, ApmeHun, Monpossl, Moyaun) 2.

OT MPOCTYObl @ Karouen® 6bICTPO YNyHLLIAET CaMOHYBCTBUE M COKPALLIAET MPOOOMKUTENBHOCTb KIMHUHECKMX
W TPUMMA’ cmnTomMoB rpunna 1 OPBlA BHe 3aBMCUMOCTY OT 3TWOMOrNan 3abonesaHns.

@ Karouen® sxoout 8 CTAHOAPTbBI MWH3OPABA P® no okasaHnio ChneupannsvpoBaHHOR
MEOWULIMHCKOM MOMOLLYM MPW FPUMNE CPenHei 1 THXKENOW CTENeHu TayecTn®,

® [IpodunaxTnieckuin 4-HeneneHel Kypc nprema Karouena crocobcTBYET CHUMKEHWIO HaCTOThbI BO3-
HKHoBEHKS OPBU 1 rpunna B 3 pasa, a Takke AOCTOBEPHO CHYDKAET YMCIO OCNOXHEHWA B 5 pas®.
@ Karouen® nmesT BbiCOKUIA Mpodinib Be3onacHoCTU.

CoBpemeHHbI NPOTUBOBUPYCHDbIN NpenapaT As B3pOocnbiX U AeTen ¢ 3 net

Mo peaynLTatam ronocoBaHna POCCUICKIMX BRaYel B pamkax npemun «Russian Pharma Awards 2015» Karouen® — camblid HasHa4aemslid npenapar
npu nNpodunakTrke 1 nedexin OPBIA 1 rpunna; no pesynsTatam rofocoBatvisl CreLnanicTos anTeqHon HAYCTPUM B paMKax npemidn «3eneHbiil KpecT
2015» Karouen® — ny4iunii 6espeuenTypHsiil npenapat. 2 o gaHHsivM 3A0 «[pynna JCM», Karouen® — camblid NONyNspHbIA NPOTUBOBMPYCHBIA Npenapar
OT MpoCTYab W rpvunna B P® B 2015 1., B ynakoskax. ? CutHukos W.T. ¢ coaeT. JleueHue OPBU v rpunna B pYTUHHOM KIMHWHECKOR NPaKTVIKE: pesynsTaTs|
MPOMESKYTOUHOMD aHaNM13a HEMHTEPBEHLIVIOHHOTO, OTKPLITOro, NPOCMEKTMBHOO, HabnlogarensHoro uccneaoBaris // Nevawmia spad. — 2015, — Ne 9, — G, 95-99.
4 Mpukas MunucTepcTea 3apaBooxpaHeHns PO ot 9 Hoabps 2012 1 Ne 724H, Ne 8424, ° Jbirkuna A H., Mansiues H.A. MpodunakTika u neveHne rpunna
1 OGTPbIX PECMMPATOPHBIX BUPYCHbIX MHDEKLMA CPean 3naemM1ONorMHeckil SHa4MMbIx rpynn Hacenexus // Nevawwii spaq. — 2010, — Ne 10. — C. 66-69.

Moapo6Hyo MHOPMALIAIO Bbl MOXETE TIONYYUTE Ha caiite: www.kagocel.ru

000 «HUAPMEOVK MMAKOC», 125252, Mocksa, yn. ABnakoHcTpykTopa MukosHa, o. 12. Ten./daxc: +7 (495) 741-49-89,
Per. yn. P N002027/01 ot 19.11.2007.

WHchopmauwms NpegHasHadeHa ana MeguUMHCKIX 1 hapmauesTuiecknx paboTHUKOB.
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