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OIIMCAHHUE U30BPETEHHUSA
2420-575467EA/032
CIIOCOBbLI CHUKEHUA NET'PAJAIIUHA ITIOJIMCOPBATA B
PAPMAHEBTHYECKHUX COCTABAX JIEKAPCTBEHHBIX ITPEITAPATOB

ITEPEKPECTHAA CCBIJIKA HA POJICTBEHHBIE 3ABKH

B nanHOl 3asiBKe€ MCNpAIINBAETCS MPUOPUTET OTHOCUTEIBHO NPEABAPUTEIBHON 3asBKU
Ha nateHT CHIA Ne 62/982346, nonanHoii 27 ¢espans 2020 roxa, mpeaBapUTENbHON 3asiBKU Ha
nateHT CIITA Ne 63/021181, nomanHoii 7 mast 2020 roaa, ¥ NpeABAPUTETbHON 3asIBKU HA TTATEHT
CIIIA Ne 63/073125, momannoii 1 centsiOpsi 2020 roma, comepskaHHE KOTOPBIX BKJIFOYEHO B
JaHHBINA TOKYMEHT ITOCPECTBOM CChUIKH BO BCEH MX MOJHOTE.

OBJIACTb TEXHUKU

JlaHHOE M300peTeHre B LIEJIOM OTHOCUTCS K KOMITO3ULIMSIM CO CHIYKEHHBIM KOJIMYECTBOM
OTNpENeNeHHbIX JIUMAa3, CrnocodaM TMOJYy4YeHUsT TAKMX KOMIIO3UIUA W CHoco0aM CHIKEHHS
aerpajanuy moiucopdara, BbI3BAHHOHW NPUCYTCTBHEM TAaKHX JIMMA3. B 4YacTHOCTH, NaHHOE
n300peTeHre B LEJIOM OTHOCUTCS K KOMITO3UIMSM M CIIOCO0aM TOJYYEHHUS KOMIO3HMLHUN CO
CHIDKEHHBIM TMPHCYTCTBUEM Oellka, MmomoOHOro nedueHouHoW kapOokcuimycrepase Bl, u Oenka,
no0OHOTO MeYeHOYHOU KapOokcumcTepase 1.

YPOBEHb TEXHUKHU

Cpenu nexapCTBEHHBIX CPEACTB OMOTeparneBTUYECKHE IpernapaTrbl Ha OCHOBE Oenka
SBJIIIOTCST BQXKHBIM KJIACCOM JIEKAPCTBEHHBIX MPENapaToB, KOTOpPbIE OOECIEUMBAIOT BBICOKUIN
YPOBEHb  CENEKTHBHOCTH, AaKTUBHOCTH W 3(QQEKTUBHOCTH, O YeM CBHIETEIBCTBYET
3HAYUTENBHBIN POCT YUCNIa KIMHUYECKUX MCIBITAHUH ¢ MOHOKJIOHAJIBbHBIMU aHTUTENaMu (MAT)
3a MOCJEIHNE HECKONIbKO JieT. BHenpenne OmoTepameBTHUECKOrO areHta Ha OCHOBe Oejka B
KJIMHUKY MOJKET 3aHATh MHOIO JIET M TpeOOBaTh KOOPAWUHHUPOBAHHBIX YCHIIMH B Pa3IHMYHBIX
o0nacTaX HCCIeNOBaHUN W pa3padOTOK, BKIOYAs OTKPBITHE, pa3paboTKy Impomecca Hu
(apMaleBTHYECKOTO  COCTaBa, AHAJUTUYECKYH)  XapaKTepPH3alMI0 W JOKIHHHYECKUE
TOKCUKOJIOTHUECKUE U (PapMaKOJIOTHIECKUE UCCIETOBAHMUS.

OnHUM W3 BaXHEWIIMX AacCMEKTOB KJIMHUYECKH W KOMMEPUECKH IeJIeCO00pasHOro
OMOTEepaneBTUYECKOTO areHTa SIBJSIETCS CTAOMJIbHOCTh JIEKAPCTBEHHOI'O TMPONYKTa C TOUYKH
3peHUsl MPOU3BOJCTBEHHOIO IPOLIECCa, a TaKKe IMPOAOJIKUTEIBHOCTh CPOKa TOJHOCTH. JTO
gacTo TpeOyeT COOTBETCTBYIOLIMX LIAaroB, HAIPABICHHBIX HA IMOBBIIICHHE (U3UYECKOH U
XUMHYECKOH CTa0MJIBHOCTh OHOTEpaneBTHUECKMX AareHTOB Ha OCHOBE Oellka B YCJIOBHSX
Pa3JUYHBIX PACTBOPOB U Cpell, HEOOXOAUMBIX I IPOU3BOACTBA M XPAHEHUS, C MUHUMAJbHBIM
BO3JCHCTBHEM Ha Ka4yeCTBO MPOAYKTA, BKJIOYAs MIACHTU(UKALMIO MOJEKYJd ¢ Oonblieit
NEPBUYHON CTaOMIIBHOCTBIO, OEJNKOBYIO HWHXKEHEpUI0 U pa3paboTky (apManeBTUIECKOro
cocTtaBa. [10BEpXHOCTHO-aKTHBHBIE BEIIECTBA, TAKUE KaK MOIUCOPOAT, YaCTO MPUMEHSIFOTCS IS
NOBBIIIEHHUsT (PU3NYECKON CTAaOMIBHOCTH OHOTEparneBTHYECKOrO MPOAYKTa Ha OCHOBE Oelka.
bonee  cemupecsaiTH  NPOLIEHTOB  NPOAABAEMbIX  TEPANEBTHUECKUX  NPENapatoB  C
MOHOKJIOHAJIbHBIMU aHTHTeNamu cogepskat ot 0,001% no 0,1% nonucopbara, OAHOTO U3 BUIOB
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OnoTepaneBTUYECKUM areHTaM Ha ocHose Oenka. I[lonmmncopOarThbl moxBepskeHbl CAMOOKHCIEHHIO
U THAPOJIU3Y, YTO MPUBOAUT K OOpPa30BaHUIO CBOOOAHBIX MKHPHBIX KHCJIOT U MOCIEAYIOIIEMY
00pa30oBaHUIO YaCTHIL JKUPHBIX KUCIOT. Jlerpananus nonucop0ara MOKET UMETh HEraTMBHBIN
3¢ QeKT Ha Ka4eCTBO JIEKAPCTBEHHOTO MPOAYKTA, MOCKOJIBKY MOJHCOPOAT MOKET 3aIlMINATh OT
Mesk(a3HbIX HANPSDKEHHH, TAKUX Kak arperauus u ancopoums. IIpucyTcTBue HEKOTOPBIX JIMNA3
MOXeT OBITh BEPOSATHOH NMPUYMHON Aerpafaliuy noaucopbaToB B GpapMaLeBTHYECKOM COCTaBe.
CrnenoBarenbHO, TakWe JMIA3bl B JIGKAPCTBEHHBIX IIpernapaTax HeOOXOAUMO BBISBIISTS,
MOHHUTOPHUPOBAThH M CHUXKATh MX YPOBEHb.

[IpsiMoii aHanu3 JMma3 MOKET NOTPeOOBATh BbIAENEHHs MPOAYKTAa B JOCTATOYHO
OOJIBIIIOM KOJMYECTBE Ul aHAJIM3a, YTO HEXKeJAaTeNbHO M BO3MOXKHO TOJBKO B OTHEIbHBIX
cnydasix. CrnenoBateabHO, ONpeesieHHe TEXHOIOTHYECKOro porecca U aHATUTHYECKHX TECTOB,
HEOOXOAMMBIX MJIsi XapaKTepU3aluH JMIa3, OTBETCTBEHHBIX 3a Jerpajaluio mnojucopbata B
oOpa3slie, sIBJSIETCS CJIOKHOM 3amadueil. B nomoiHeHne K BBISABJICHUIO JIUTA3, OTBETCTBEHHBIX 32
aerpajanuio monucopbaTta, JEKapCTBEHHBIH NPOAYKT HOJDKEH OBITh MONy4deH crocobaMu
OYHCTKH, KOTOPBIE YAAISIOT WIH CHIKAIOT YPOBEHb TAKHX JIMIA3.

CrnenyeT MOHMMATh, YTO CYLIECTBYET MOTPEOHOCTh B CIOCOOAX NEIUICHHMU JIUMA3bl W3
(apmMareBTHIECKOro COCTaBa JIEKAPCTBEHHOTO MPOAYKTA.

KPATKOE OIIMCAHHUE CYIIHOCTHU U3OBPETEHMA

INMonnepskanue cTabUIBHOCTH (PapMaLEBTHYECKUX COCTABOB JIEKAPCTBEHHBIX MPENapaToB
HE TOJIbKO BO BPEMsi XpaHEHHsI, HO U BO BpeMsl MPOU3BOACTBA, TPAHCIIOPTUPOBKH, 0OpabOTKH U
BBENICHHs, SIBJSIETCSl Cepbe3HO mpoOnemoil. benkoBble OuoOTepamneBTUUECKHE AreHThI
CTAHOBATCS BCe OoJyiee TMOMyJIIPHBIMH CpPEAM JIEKAPCTBEHHBIX NPOAYKTOB Oyaromapsi CBOeH
3¢ PEeKTUBHOCTH U YHUBEpCcaTbHOCTU. OHON U3 OCHOBHBIX MPOOJeM mpu pa3padoTke OEIKOBBIX
OMOTepaneBTUYECKUX areHTOB SIBJISIETCS NPEOAOJIEHHE OTPAaHMYEHHOW CTabmibHOCTH Oenka u
SKCLMIIMEHTOB B TNPOAYKTaX, HAa KOTOpble MOXKET TIOBJIUATH IMPUCYTCTBHE JIMIA3
(npuCyTCTBYOIIMX B BHAEe O€IKOB KJIeTKU-Xo3simHA). OlieHKa BIWSHUS JIMMA3  Ha
(apmarieBTHYECKHIT COCTaB JIEKAPCTBEHHOTO Tperapara W CHIDKEHHUE YPOBHS TaKUX JIMIA3
MOKeT OBbIThb BaKHBIM ILIATOM B pa3padoTke (HapMaleBTHYECKOTO COCTaBa JIEKAPCTBEHHOTO
npenapara, 3a KOTOPOH CJIEOYIOT CIocoObl TOJy4eHus (apMarieBTHYECKOrO COCTaBa
JIEKAPCTBEHHOTO Mperapara CO CHIJKEHHBIM — COJIEpKAHHMEM JIMMa3 ¢ [OBBILIEHHON
CTaOMITBHOCTBIO Oiaronapsi CHISKEHHOMY YPOBHIO JIUTIA3.

B OOHOM WUIIOCTPATHMBHOM BapHaHTE OCYIUECTBJICHUS OAHHOTO H300peTeHHs
NPEACTaBIeH Crocod Aeruienuu Junasbl u3 00pasia, BKIOUAKOIMNA B ceds NpuBeneHUe
yKa3aHHOTO 00pasla, COAep Kallero Junasy, B KOHTAKT ¢ 30HIOM, MPH 3TOM YKa3aHHbIH 30H/
o0iamaeT croCOOHOCTBIO CBSI3BIBATHCS € YKA3aHHOHW JIMIA30il ¢ 0Opa3oBaHMEM KOMILIEKCAa H
OTAEJSITh YKAa3aHHBII KOMIUIEKC OT YKa3aHHOrO 00pasiia, TeM CaMbIM yIaisis YKa3aHHYIO JIUMa3y
U3 yKa3zaHHOro odopasma. B ogHOM acmekre maHHOTO M300peTeHusl yKa3aHHbBIH 00paszer MOKET
comepkaTh O€JIOK, NPEeACTaBIAIOMUN HHTepec. B OIHOM acmekTe AaHHOrO H300pEeTEHHs
yKa3aHHBIA 00paser MOXeT COIep KaTh MOIUCOPOATHBIM SKCLHUMUEHT. B KOHKPETHOM acrekTe
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nonucopbara-20, momucopbara-60, momucopbara-80 mam ux koMOuwHaumii. B eme omHOM
KOHKPETHOM acCleKTe JaHHOrO M300peTeHMs YKa3aHHBIM MOJUCOPOATHBI SKCIUMUEHT
npezacrasisieT coboit monucopbar-80.

B onHOM acriekte naHHOTO M300peTeHus YKa3aHHas JIMIa3a MpenCcTaBisieT co0oi Oeok,
nonoOHbIl neueHouHoW KapOokcmmacrepase Bl. B nppyrom acmekre maHHOro u3oOpeTeHus
yKa3aHHas JIUMasa npencTasisier coboit Oenok, nogoOHbIl neveHouHo kapOokcumacTepase 1. B
OITHOM aCHeKTe JaHHOTO M300peTeHNs yKa3aHHas JInma3a o01afaeT CriocOOHOCTBIO IPUBOIHUTD K
nerpanauuu nojucopdara B ykazaHHOM oOpasie. CreqoBareibHO, Croco0 COrIaCHO AaHHOMY
BapUAHTY OCYLIECTBJIEHHs JaHHOTO U300peTEHUsT CHUKAET AErpalalifio MoJucopOaToB 3a CUET
yIaJieHus JINTAa3bl U3 YKa3aHHOro oOpasia.

B opmHOM acmekre OaHHOTO U300peTeHMs yKa3aHHbIA 30HA MOXKeT o0Jjagarhb
CIIOCOOHOCTBIO  CBSI3BIBATBCS C TBEPHOH TOMJIOXKKOW. B KOHKPETHOM acrmekTe HaHHOTO
n300peTeHus] YKa3aHHasi TBepaasi MOMJIOKKA MOXKET MPEACTaBNIsATh COOOI arapo3Hble TPaHYJIbl
WJIKN MArHUTHBIC I'PaHYJIbL

B omHOM acnekTe aHHOTO M300pEeTeHHsl YKa3aHHBIA 30HA MOXKET OBITh NMPUKPEIUIEH K
TBEPIOH MOJIOKKE C TOMOIIBI JIMTAHAA. B KOHKPETHOM acmeKkTe NaHHOTO H300peTeHus
YKa3aHHBIH JIMTAHA MOXKET TMPEACTaBIsITh COOOH WHAWKATOpP, MOJIeKyJly OWOTHHA,
MOAMGULIMPOBAHHYIO MOJIEKYJy OHOTHHA, HYKJICHHOBYK) KHCJOTY, MOCJIEI0BATEIbHOCT,
SIUTONHYHK METKY, MOJICKYJY ¢ HU3KHUM COACPNKAHUEM JJICKTPOHOB WJIM MOJICKYJY C BBICOKHMM
COZIepKaHUEM BJIEKTPOHOB.

B onHOM acnekre maHHOTO M300pETeHUs YKa3aHHBIM CrOcOO MOXKET JIOMOJHUTENBHO
BKJIIOYATh B ce0sl M3BJICYCHUE YKA3aHHOMW JINNA3bl U3 YKA3aHHOT'O KOMILIEKCA.

B ogHOM WUIIOCTPAaTMBHOM BapHaHTE OCYIUECTBJICHUS JAHHOTO H300peTeHHs
NpPEACTaBIeH CIoco0 OUMCTKH 00pasia, comepskaiero OeNoK, MPeACTABISIFOIIUNA HWHTEpeC, U
JMIa3y, BKIIOYAOIUI B ce0sl IpUBEIeHNEe YKa3aHHOrO 00pasla B KOHTAKT C 30HIOM, IIPU 3TOM
yKa3aHHbIN 30H] 00JafgaeT CoCOOHOCTHIO CBSI3BIBATHCS ¢ YKa3aHHOM JIMMA30i ¢ 00pa3oBaHUEM
KOMIUIEKCA W OTAENSITh YKa3aHHBbIH KOMILIEKC OT yKasaHHOro obOpasia. B omHoM acmekre
JAHHOTO M300peTeHUs YKa3aHHAs JIUMa3a MPEACTaBisieT co0oi OeNoK, MOJOOHBIN MeUYeHOUYHOM
kapbokcumdcrepaze Bl. B nmpyrom acmekte ngaHHOrO UW300peTeHHs] yKa3aHHAs JIMIA3a
npencTasisier co0oit 0esok, MomOOHbIN MeueHOUHOM KapOokcmmcTepase 1.

B onHOM acrniekTe aHHOTrO H300peTeH st YKa3aHHbIH 00pas3el COAEePKUT MOaUCOpPOaTHbIIH
SKCUUMHUEHT. B KOHKPETHOM acrleKkTe MaHHOTO M300pPETeHUs] YKa3aHHBIH MOJHCOPOATHBIN
SKCLUMHUEHT MOKET ObITh BBIOpaH W3 momucopbarta-20, monmcopdara-60, momucopdarta-80 mim
uxX KoMOWHaimii. B eme OZHOM KOHKPETHOM AacrleKkTe NaHHOTO H300peTeHUs] YKa3aHHBIA
MOJIUCOPOATHBIN SKCIMITUEHT MOKET MPEACTABIISITE CO00M monmcopOat-80.

B omHOM acmekre OaHHOTO W300peTeHMs YKa3aHHbIA 30HA MOXKeT o0jajgathb
CIIOCOOHOCTBIO  CBSI3bIBATBCS C TBEPHOH TOMJIOXKKOW. B KOHKpPETHOM acmekre HaHHOTO
M300peTeHus] YKa3aHHas TBepaasi MOMJIOKKA MOXKET MPEACTaBNIsATh COOOI arapo3Hble TPaHYJIbl
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B onHOM acrnekTe MaHHOrO M300pETeHHs] YKa3aHHBIN 30HI MOXKET ObITh MPUKPEIUIEH K
TBEPAOH MOJIOKKE C TOMOINBIO JIMTAHIA. B KOHKPETHOM acmeKkTe NaHHOTO H300peTeHus
YKa3aHHBIA JIMTAHJ MOXET TMpeACTaBIATh COOOW MHAMKATOP, MOJIEKyly OHOTHHA,
MOAM(ULIMPOBAHHYIO MOJIEKYJy OHOTHHA, HYKJIEWHOBYIO KHCJOTY, MOCJIEI0BATEIbHOCTD,
SMUTOIHYI METKY, MOJIEKYJIy C HU3KUM COJEepPKaHHEM 3JIESKTPOHOB WJIM MOJIEKYJY C BBICOKUM
COZIePKAHUEM HJIEKTPOHOB.

B omHOM WUIIOCTPAaTHMBHOM BapHaHTE OCYIUECTBJIEHUS JAHHOTO HM300peTeHHs
MpEeCTaBIeH Croco0 CHIDKEHUs Aerpajaliy rnonucopbata B oOpasile, BKIKOYAOIIUNA B cels
NpUBEIEHNE YKa3aHHOrO o0pasiia, COMeprKallero JMmasy U MnojucopOaT, B KOHTAKT C 30HIOM,
IpU 3TOM YKa3aHHBIA 30HA OOJIaaeT CIOCOOHOCTBIO CBSI3BIBATHCS C YKA3aHHOW JIMMA30i C
o0pa3oBaHHEM KOMILJIEKCA M OTHENATh yKA3aHHbIM KOMILIEKC OT YKa3aHHOro oOpasua, Tem
CaMbIM CHIJKasl IIETPaialliio mojrcopoaTa B ykasaHHOM oOpasiie.

B onHOM acriekTe NaHHOTO M300peTEHUs YKa3aHHAs JINMA3a MPeICTaBiIsieT Co0oi OeoK,
nofoOHBIA TMedueHOouHOH kapOokcmmcrepaze Bl. B apyrom acmekre naHHOTO H300peTEHHs
yKa3aHHasl JIMIa3a MpeacTaBisieT co0oi Oenok, moJoOHbIH MeYeHOYHOH KapOoKcHmacTepase 1.

B ongHOM acmekTe maHHOTO M300peTeHUs YKa3aHHbIA 00pas3er] MOXKeT COonepskaTh OeJokK,
NPENCTAB/SIIOINI UHTepec. B OmHOM acmekTe JaHHOTO M300peTeHusl yKa3aHHbI oOpaser
MOKET COAepIKaTh MOJUCOPOATHBIN IKCLUIHEHT. B KOHKPETHOM acleKkTe JaHHOTO M300peTeH s
YKa3aHHBIA MOJMCOPOATHBIN 3KCIUMUEHT BBIOpaH u3 monucopbara-20, mommucopdarta-60,
nonucopbara-80 wnm ux komMOuHaimii. B emle OZHOM KOHKPETHOM aclekTe MaHHOTO
n300peTeHNs yKa3aHHbIN MOIMCOPOaTHBIN SKCUUITUEHT MPEACTaBIsieT co0oi nomucopoar-80.

B opmHOM acmekre HaHHOrO W300peTeHMs YKa3aHHbIA 30HA MOXeT o0jajgarhb
CIIOCOOHOCTBIO  CBSI3BIBATBCSI C TBEPAOW NOMJIOXKKOH. B KOHKpETHOM acrekTe HaHHOTO
n300peTeHns] YKa3aHHas TBepAasi MOMJIOKKA MOXKET MPEACTaBIATh COOOI arapo3Hble TPaHYJIbI
VTN MAarHUTHBIE TPAHYJIBL.

B onHOM acriekre MaHHOTO HM300pEeTeHHUs! YKa3aHHBINH 30HI MOXKET ObITh MPUKPEIUIEH K
TBEPIOH MOJIOKKE C TOMOIIBI JIMTaHIa. B KOHKPETHOM acreKkTe TaHHOTO H300peTeHUs
yKa3aHHBIA JIMTAHJ MOXET TMpPeACTaBIsATh COOOW WMHAMKATOP, MOJIEKyJly OHOTHHA,
MOAM(HULIMPOBAHHYIO MOJIEKYJy OHOTHHA, HYKJIEUHOBYIO KHCJOTY, IOC/IEI0BATEbHOCTb,
SMUTOMHYK METKY, MOJIEKYJIy C HU3KHUM COJEpKaHHEeM 3JISKTPOHOB MJIM MOJIEKYJY C BBICOKUM
COZIepKaHHUEM BJIEKTPOHOB.

B OOHOM WUIIOCTPATHMBHOM BapHaHTE OCYIUECTBJICHUS OAHHOTO H300peTeHHs
NpE/CTaBJIeHa KOMIIO3MLIMUS, Coeprkaiuasi OeloK, MPeACTaBNISIOIIUNA HHTepeC, OYUIIEHHBIH U3
KJETOK MJICKOMHMTAIOIIMX, M OCTATOYHOE KOJIMYECTBO Oenka, MNOoAOOHOro MEeYeHOUHON
kapbokcmacrepaze Bl. B omHOM acrniekTe NaHHOTO H300pETeHUsT OCTATOYHOE KOJIHYECTBO
Oenka, MomOOHOrO MeYeHOYHOH KapOokcmmcrepase Bl, cocraBiser MeHbIIe 4eM OKOJIO 5 ppm
(uacteit Ha MIJUTHOH). B npyrom acnekTe qaHHOTO M300peTeHHs YKa3aHHAsk KOMITO3ULIMS MOXKET
JOTMOJHUTEBHO COAEPIKaTh MOBEPXHOCTHO-aKTUBHOE BEIECTBO. B eIe oqHOM acnekTe JaHHOTO
U300peTeHUs] YKa3aHHOE IMOBEPXHOCTHO-aKTUBHOE BELIECTBO MOXKET MpPEACTaBIsATh COOOM
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U300peTeHus] YKa3aHHOE IMOBEPXHOCTHO-aKTUBHOE BELIECTBO MOXKET MPEACTaBISATh COOOM
CIOXHBIN 3(up copbutaHa u KUPHOH KUCIOTHL. B KOHKPETHOM acriekTe JaHHOTO M300peTeHus
YKa3aHHOE IMOBEPXHOCTHO-aKTHBHOE BEIIECTBO MOXKET MpPEeACTaBNsiTh coboi mosmcopbar. B
APYroM KOHKPETHOM acCleKTe JAaHHOTO M300peTeHUs] KOHLEHTpauus monucopbara B yKa3aHHON
KOMITO3UIIUH MOXKET COCTaBjsiTh OT 0kojio 0,01% mac./06. mo okono 0,2% wmac./06. B apyrom
KOHKPETHOM aCIeKTe TaHHOTO H300peTeHHs YKa3aHHOE MOBEPXHOCTHO-AaKTHBHOE BELIECTBO
MOXET TPeNnCTaBIsATh coOoii momucopbar 80. B omHOM acmekte DaHHOTO H300peTeHUs
yKa3aHHbIE KJIETKU MJIEKOTIMTAIOIINX MOTYT BKJIFO4YaTh B ce0s kietky CHO.

B onHOM acmekTe NaHHOrO M300peTeHHs! yKa3aHHBIA OeNOK, MOJOOHBIA MEYEHOYHOM
kapOokcumacTepase B, MoskeT BbI3bIBATH erpanaruio nojaucopdara 80.

B onHOM acriekTe JaHHOTO M300peTeHMsT YKa3aHHash KOMITO3ULIUS MOXKET MPENCTaBIISITh
co0oit (hapMarieBTHUECKHI COCTaB JJIsl TAPEHTEPATHLHOTO BBEIEHUSI.

B onHOM acriekTe AaHHOTrO M300pETeHHs YKa3aHHbBIN OeJOK, MPeACTaBIISIOIINUN HHTEPEC,
MOXKET TMpPEeACTaBIATh COOOH MOHOKJIOHAJbHOE AaHTHUTENO, MOJHKIOHAIBHOE AHTHTEJIO,
oucnenuduyeckoe aHTUTENO, (PparMEHT AHTUTENA, CIUTHIA OEJOK WM KOMIUIEKC aHTUTENO -
JIeKapCTBEHHBII mpemnapar. B oHOM acrekTe JaHHOTO M300peTeHHsI KOHLEHTpALHs YKa3aHHOTO
Oelka, MPeICTaBIISIOIIEer0 HHTEPEC, MOKET COCTABJISITh OT OKOJI0 20 Mr/mit 10 okojio 400 mr/mit.

B onHOM acriekTe JaHHOTO U300peTeH s YKa3aHHasi KOMIO3ULMS MOXKET JTOTIOJTHUTEBHO
comepkaTb OOMH WM OoJiblliee YHCIO (PapMaLEBTHYECKU NPUEMJIEMBIX SKCLHIHUEHTOB. B
APYrOM acleKTe JAaHHOrO H300peTeHUs] yKa3aHHAas KOMIIO3ULMSI MOXKET JOMOJHHTENIbHO
conepskath Oydep, BEIOpaHHBIN U3 TPYIIILI, COCTOSIIIENH U3 TUCTUANHOBOTO Oydepa, IUTPATHOTO
Oydepa, amprunatHoro Oydepa u apruHuHoBoro Oydepa. B omHOM acmekre AaHHOTO
U300peTeHns] yKa3aHHAs KOMIIO3MLUSI MOXKET JIOMOJHUTENIBHO CONIEepKaTh MOAU(PUKATOP
TOHUYHOCTH. B elne OJHOM acrmekTe MaHHOro M300pEeTeHUs! yKa3aHHAas KOMITO3HLIUS MOJKET
JOMOJHUTENBHO conepikaTh pochar HaTpusL.

B OgHOM WUIIOCTPATMBHOM BapHaHTEe OCYINECTBICHUS TAHHOTO HM300peTeHwHs
NPECTaBIeHa KOMIIO3ULIUS, Cozepskainasi OesloK, MPEeACTaBJSIOINNI MHTEPeC, OYMINEHHbIH U3
KJETOK MJIEKOMHTAIOIINX, M OCTATOYHOE KOJIMYECTBO Oejka, MOXOOHOr0 MEeYeHOYHOMN
kapOokcuacTepase-1. B onHOM acrekTe TaHHOTO M300peTeHUsT OCTATOYHOE KOJUYECTBO Oerka,
nogoOHOrO MeYeHOUHON KapOokcuiacTepase 1, COCTaBisieT MeHblIe 4eM OKojo 5 ppm. B
APYrOM aclekTe JAaHHOrO H300peTeHUs] YKa3aHHAas KOMIIO3ULMSI MOXKET JIOTOJHHTENIbHO
CoZep KaTh MOBEPXHOCTHO-AKTUBHOE BEILECTBO. B elle OMHOM acmekTe MaHHOTO M300peTeHHs
yKa3aHHOE TMOBEPXHOCTHO-aKTUBHOE BELIECTBO MOJKET MPEACTaBJIATh COOOH THAPOQHIBbHOE
HEMOHHOE TOBEPXHOCTHO-aKTUBHOE BEIIECTBO. B Jpyrom acmekte AaHHOrO H300peTeHHs
yKa3aHHOE TOBEPXHOCTHO-aKTHBHOE BELIECTBO MOKET MPENCTABISTb COOOW CIOXHBIA 3(up
copOuTaHa M KUPHOH KHCIOTHl. B KOHKPETHOM acmekTe AaHHOrO H300peTeHHs yKa3aHHOe
NOBEPXHOCTHO-aKTHBHOE BELIECTBO MOKET MpPEACTaBJATh coboil mnosjucopbar. B apyrom
KOHKPETHOM acCIeKTe ITaHHOTO HW300peTeHus] KOHLEHTpauus mnojucopbaTa B yKa3aHHON
KOMITO3UIIMH MOKET COCTaBysiTh OT okojio 0,01% wmac./o6 no oxono 0,2% wmac./06. B npyrom

KOHKPETHOM AaCIEKTE HAAaHHOI'O I/1306peTeHI/I$I YKa3aHHOC TIOBEPXHOCTHO-AKTHBHOC BECIICCTBO



MOJKET TMPeNnCTaBysiTh co0oit momucopbar 80. B omHOM acmekre DaHHOTO HW300peTeHHs
yKa3aHHbIE KJIIETKA MJIEKOIIUTAIOLINX MOTYT BKJIFO4aTh B ceds kiaetky CHO.

B onHOM acmekTe NaHHOrO HM300peTeHHs YKa3aHHbIH O€NOK, MOAOOHBIM MeYeHOYHON
kapOokcuacTepase- 1, MOXKeT BbI3bIBATH Aerpanauuto nonucopdara 80.

B onHOM acriexTe JaHHOTO M300pETeHMs YKa3aHHAs KOMITO3ULIUS MOXKET MPENCTaBIISITh
coboli papMarieBTUYECKHIA COCTaB sl MAPEHTEPATHHOTO BBEICHHSI.

B oxgHOM acriexTe 1aHHOTrO M300pEeTeHMs YKa3aHHbII OeJIOK, MPeACTaBISIIOINI HHTEepeC,
MOJKET TpPEACTABISITH COOOM MOHOKJIOHAJIBHOE AHTHTENO, MOJUKIOHAIBHOE AHTHTEINO,
oucnenupuyuecKkoe aHTUTENO, (PparMEHT AHTUTENA, CIAUTHIA OENIOK WM KOMIUIEKC aHTUTENO -
JIEKapCTBEHHbINH npenapar. B onHOM acriekTe JaHHOTO M300peTeHHs] KOHIEHTPALHS YKa3aHHOTO
Oelka, MPeICTaBIISIIOIIEr0 HHTEPEC, MOKET COCTABJISITh OT OKOJI0 20 Mr/mit 10 0koJio 400 mr/mit.

B oxgHOM acriekTe naHHOTO N300pETEeHNs YKa3aHHAsT KOMIIO3UIUSI MOXKET JONOJHHUTEIBHO
colepKaTh ONUH MM Oosbliee YHCIO (hapMaLEeBTUUYECKH NPUEMIIEMBIX SKCLUITHEHTOB. B
APYyroM acrekTe ITaHHOrO M300pEeTeHUs] YKa3aHHAash KOMIIO3MLUS MOXKET JOIMOJHHUTEIBHO
conepskath Oydep, BBIOpaHHBIN U3 TPYIIIBI, COCTOSIIEH U3 TUCTUAMHOBOTO Oydepa, IUTPATHOTO
Oydepa, ampruHatHoro Oydepa u apruHuHOBOro Oydepa. B omHOM acmekre HaHHOTO
n300peTeHNs] yKa3aHHAas KOMIIO3ULUSI MOXKET MAOIOJNHUTEIBHO COAepP)KaTb MOIU(PHUKATOD
TOHMUYHOCTH. B emme OgHOM acrekTe NaHHOrO H300peTeHHs yKa3aHHas KOMIIO3ULIUS MOXKET
TOTIONHUTEIBHO coziepskaTh pocdar HaTpus.

B omHOM WITFOCTPAaTMBHOM BapHaHTE OCYINECTBJICHUS JAHHOTO HM300peTeHus
NpPEeACTaBIEeH Croco0d BBIABICHUS JIHMIMa3bl B oOpasie. B ogHOM acrnekre naHHOrO M300peTeHHs
yKa3aHHblE JIUMa3bl MOTYT MPENCTaBIsATh CcoOOH  Oenok, NOAOOHBIM  NEeYeHOYHOMH
kapOokcmmacrepase-1, u Oenok, momoOHbIN mMeueHouHOH kapOokcuidcrepase Bl. B omHom
acreKkTe JaHHOTO HM300peTeHMs YKa3aHHbI CHOCOO BBISIBJICHHUS JIMMA3bl B 00pasie MOKeT
BKJIIOYATh B ceOs MPUBEEHNE YKa3aHHOTO 00paslia B KOHTAKT C CEPUH-TUAPOJIA3HBIM 30HAOM. B
OJTHOM acCIeKTe JaHHOTO U300peTeH sl YKa3aHHbIN CrIOCcO0 BBISBIEHUS JIMMA3bl B 00pa3iie MOXKeT
BKJIFOYATh B ce0s1 MPUBEIEHNE YKa3aHHOTO 00pa3ia B KOHTAKT C CEPUH-TUAPOJIA3HBIM 30HAOM U
UX COBMECTHYK HWHKyOaluio aisi OoOpasoBaHHsI KOMILIEKCA JIMMAa3bl C YKA3aHHBIM CEpUH-
THIPOJIA3HBIM 30HOM. B npyrom acnekre qaHHOTO M300peTeHHs yKa3aHHbBIN Cioco0 BBISIBICHUS
naunasbl B 00pasie MOXKeT BKIIIOUaTh B ce0si OT(QUIBTPOBBIBAHUE CEPUH-TUAPOIA3HOTO 30H/A,
KOTOpPBbI He 0OpasyeT yKa3aHHBI KOMIUIEKC JIMMAa3bl C YKa3aHHBIM CEPHH-THAPOJIA3HBIM
30HIOM.

B onHOM acmekre nmaHHOrO HM300pETeHUs] YKa3aHHBIM CHOCOO BBIIBJIEHUS JIMMA3bl B
o0pasie MOKeT JOMOJHUTEIBHO BKIIOUaTh B ce0sl MPUBENEHUE YKa3aHHOTO 00pa3la B KOHTAKT C
MarHUTHBIMH TPaHyJIaMH, OOJaJalOIIMMHU CIOCOOHOCTBIO CBSI3bIBATHCS C YKAa3aHHBIM CEPUH-
TMAPOJIA3HBIM 30HIOM, TaK, YTOOBI YKA3aHHbIE MArHUTHBIC TPAHYJIbI CBSI3AIHCH C YKA3aHHBIM
KOMILUIEKCOM JIMMAa3bl C YKa3aHHbIM CEPUH-THIPOJNA3HBIM 30HAOM. MAarHWTHbIE TPaHYJIbI,
CBSI3aHHBIE C YKa3aHHBIM KOMIUIEKCOM JIMMAa3bl C YKAa3aHHbIM CEPHH-THIPOJIA3HBIM 30HIOM,

MOJKHO Jlajiee U3BJICKATh U3 YKA3aHHOTO 00pasiia v MPOMBIBaTH Oydepom.



B npyrom acriekte maHHOrO M300peTeHHs YKa3aHHBIN CIIOCOO MOXKET TOTOIHUTENBHO
BKJIFOUATh B Ce0s1 U3BJIEUEHNE YKA3aHHBIX MArHUTHBIX IPaHYJ, KOTOPBIE CBA3aHbI C YKa3aHHBIM
KOMILJIEKCOM JIMIA3bl C YKa3aHHBIM CEPHH-THIPOJIA3HBIM 30HAOM, ¢ 00pa30BaHHEM pacTBOPA,
o0oraIeHHOro JIuna3amu.

B omHOM acmekTe NaHHOTO M300pETeHUs] YKa3aHHBIH CIOCOO MOXKET JOMOIHHUTEIBHO
BKJIIOUATh B ce0st 10OaBIeHNE MHAPOIM3YIOIIEro areHTa K YKa3aHHOMY PacTBOPY AJIS ITOJIyYEeHUS
NPOAYKTOB pAaCIleIUIeHHs. B KOHKPETHOM acleKTe HaHHOrO M300peTeHHsl yKa3aHHBINA
THIPOJIM3YIOIUN areHT MOXKET MPEeNCTaByiATh coOOi TpunchH. B OZHOM acmekre DaHHOTO
n300peTeHNs] YKa3aHHBIA CIIOCO0 MOXKET JOIMOJHUTENIbHO BKIIFOYATh B Ce0sl aHAIN3 yKa3aHHBIX
NPONYKTOB pPACLICIUICHUs I BBISIBJICHUS YKa3aHHBIX JMMa3. B OJHOM acmekre HDaHHOTO
n300peTeHns] yKa3aHHbIe MPOAYKTHI PACIIEIUIEHUS] MOXKHO aHAJIM3MPOBATH C MOMOIIBIO Macc-
crieKTpoMeTpa. B KOHKPETHOM acnekTe JAaHHOTO M300peTeHMs YKAa3aHHBIH MacC-CIIEKTPOMETP
MOJKET TMPENCTABISATh COOOM TaHIEMHBIH MAaccC-CIIEKTPOMETP. B IpyroM KOHKPETHOM acIeKkTe
TAHHOTO W300pETEeHHs] YKAa3aHHBI MAacC-CIEKTPOMETP MOXKET OBbITh COINpPSDKEH C CHUCTEMOH
KUJIKOCTHOH Xpomarorpadguu. B eme OnHOM KOHKPETHOM acHeKTe MAHHOTO H300peTeHus
YKa3aHHBIH  MAacC-CIIEKTPOMETP MOXKET OBbITh CONPSDKEH C  CHCTEMOH  SKHIKOCTHOMU
Xpomarorpadguu 1 MOHUTOPUHTA MHOKECTBEHHBIX PEAKLIUH.

B omHOM acriekTe maHHOTO WM300pETEHUs] YKa3aHHBIA CIMOCOO MOJKET JOMOJHUTENBHO
BKJIFOUYATh B ceOsi no0aBiieHHME B yKa3aHHBIH pacTBOp Oe€NOK-AEHATypHpYHOLero areHra. B
KOHKPETHOM aCIeKTe JaHHOTO U300peTeHHs YKa3aHHbIH OeJOK-IeHaTyPUPYIOIUI areHT MOKET
NPEACTaBIATh COOOH MOueBHMHY. B OfHOM acmekte NaHHOrO M300peTeHHsl YKa3aHHBIH CIocod
MOJKET JIOTIOJIHUTENbHO BKIKOYAaTh B cebs noOaBieHHe B YKa3aHHBI pacTBOp Oesok-
BOCCTAHABIIMBAIOLIETO areHTa. B KOHKPETHOM acrekTe JAHHOTO H300pEeTeH s YKa3aHHbII OesoK-
BOCCTaHABIIUBAIOIINI areHT MoxeT npeactasysitb codoit ATT (nutuotpeuton; anrn. «DTTy»). B
OIHOM acCHeKTe JAaHHOTO M300peTeHMs YKa3aHHbIH CIOCOO MOJKET JOTOJHUTEIbHO BKIIOYATh B
ceOst noOaBieHNe B yKa3aHHbBIN PacTBOpP OENOK-AKUIMPYIOLIEro areHTa. B KOHKPETHOM acrekTe
JAHHOTO HM300peTeHHs YKa3aHHBbIA OeOK-aJKUIMPYIOIUNA areHT MOXET MPENCTaBIIsATh COOOH
UoJareTaMuI.

OTU U Apyrue acmeKkThl JAaHHOTO M300pereHus OyayT Jiydlle OLEHEHbl M MOHSTHI MPHU
pPacCMOTPEHHH BMECTE C HIDKECJIEAYIOUIMM OIUCAHMEM U MpHIaraeMbIMH TpadUIeCKUMU
marepuasamu. Hipkecnenyroomee ONMCaHUE, XOTS W YKa3blBA€T HA PA3JMYHBIE BAPUAHTBI
OCYIIECTBIIEHHUsI TAHHOTO M300pPETeHHUs] W WX MHOTOYHCIIEHHbIE KOHKPETHBIE JIE€TaJlH,
NPEACTABICHO B KAueCTBE WILIFOCTPALMM, a HE OrpaHuueHus. B pamkax oObemMa DaHHOTO
U300pEeTEeHNs] MOTYT BBINOJHATECS MHOXECTBO 3aMEH, MOAW(UKALUH, HONMOJHEHUH WIIH
NIePECTAHOBOK.

KPATKOE OIITMCAHUE 'PA®UYECKHNX MATEPHAJIOB

Ha ¢ur. 1 mnpencraBmeHpl XUMHYECKHE CTPYKTYpPbl TJIaBHBIX KOMITOHEHTOB
nonrcopOatoB. [TonncopOaTe! rIaBHBIM 0OPa30M COCTOSIT U3 CIOXKHBIX 3(PUPOB KUPHBIX KUCIIOT,
UMEIOIINX OOLIYI0 TOJIOBHYIO rpymmy, cocrosimyto usz [103-copburana, [103-n3ocopbuna umu

I1O3, ¢ onenHoOBOI KUCIOTOM B KauecTBE OCHOBHOM >kupHOH kuciaotsl ans [1C80. Ha nanenu A



crpaBa MpencraBiieHa xpoMarorpamma mnojHoro uonHoro toka (ITHUT, anrn. «TIC») TIC80 B
dapmanieBTHUECKOM cocTaBe MAT, TMOJy4YeHHass C TIOMOIIBK OHJIAMH-aHAJIN3a METOAOM
IBYXMEPHOH J>KHIKOCTHOH Xpomatorpadguu ¢ macc-cnektpomerpued (aByxmepHas JKX/MC,
anrn. «2D-LC/MSy»). O6o3HaueHnHble nuku uaeHtuduimposansl kak cienyroomue: (1) TI0D -
[M1O3-uzocopbun - I[OD-copbutan, (2) [OI-copburan-monomuonear, (3) [1O3-copburan-
monoojieat, (4) I103-uzocopbua-monoonear u I10D-monoonear, (5) I1O3-copOutan-
JIMHOJEAT/COKHBINA Auddup oneara, (6) [TI03-copburan-auonear, (7) IT03-uzocopbun-auosnear
u [103-guonear, (8) BepositHo, TT03-uzocopobun/IIOD-nuHoNeaT/cnoxHbI auAdUp oyeata,
MOCKOJIbKY MAacC-CIEeKTPhI CIIHIIKOM CIIOKHBI Ui MHTeprperanuu, (9) cMmech Tpuoneata |
terpaoneara I10D-copOurana. Ha mnanenn B cnpaBa mnpexncraBieHa XpomaTtorpamma ¢
netekiueit 3apspkeHHoro asposonist (JI3A, anrn. «CADy) IIC80 B hapMarieBTHYECKOM COCTaBe
MAT, MOJlyuyeHHasi C TIOMOIIBIO OHJIAHH-aHaj n3a MeronoM aByxmepHoi XXX/JI3A (anrn. «2D-
LC/CADp).

Ha ¢ur. 2 npencraBnena xpomarorpamma 0,1% IIC80 B 50 mr/mn mMAT-1 mocne
uHKyOanmu nipu temneparype 5°C B 10 MM ructunune, pH 6, B Tedenue O gacoB u 36 dacos
COTJIACHO WJUTFOCTPATUBHOMY BapHAaHTy OCYIIECTBIEHHMs MJaHHOro wu3oOperenus. Ilukwy,
smoupoBanHbie Mexny 11 u 17,5 munyramu, npencrasisuin coboii 1103, TTO3-u3ocopbun u
I[TO3-copOutaHn.

Ha ¢ur. 3 npencrasien rpaduk mnpoueHTHOro comepskanusi ocrarounoro IIC80 B
3aBHCHMOCTHU OT NMPOJOJUKUTENbHOCTH MHKYOauu, rae ucxonaHoe MAT-1, MAT-1, cmemmaHHoe ¢
0,125 mxM, 0,5 MkM u 2 MkM 30Hma PP, 0003HAYEHBI 3AMOJHEHHBIM KPYrOM C YEepHOH
CIUIOIIHON JIMHUEH, 3alOJHEHHbIM POMOOM C KpPacHON NYyHKTHPHOW JIMHUEH, 3arOJHEHHBIM
KBaJpaTOM C OPAaHXX€BOW NYHKTUPHOM JMHMENH W 3alOoJHEHHBIM TPEYroJbHUKOM C CHHEMH
NYHKTUPHOM JINHUEH.

Ha ¢ur. 4 npencrasieHa cxema SKCIEPUMEHTA IO JEIUIEIMU JINMa3bl (JIUMAa3) COracHO
WIIFOCTPATUBHOMY BapHaHTy OCYLIECTBJICHUS HaHHOro u3o0OpereHus. CTpenTaBUIMHOBBIC
MarHuTHbIe rpaHyJbl Dynabeads cBsi3biBai ¢ 30HAOM NecTHOOMOTUH-DP® U MpUMEHSIH AJIs
nerutenun Jmnasel (umnas). McexomHoe MAT-1, amoupoBaHHOe MAT-1 M TEXHOJOTHYECKOE
KOHTpOJbHOE MAT-1 uHKyOHpoBanu ¢ 0,1% I1C80 nmpu temneparype 5°C B TeueHune 36 4acoB u
noxsepramu usmepenuro nerpamaiu [IC. CkOHIEHTpHPOBaHHYIO (-ble) Jumaszy (JIMmasbl)
MOABEPrajy pacIleIUICHUIO U aHaiu3y Ha npeaMer bKX ¢ moMonipio Macc-CneKTpOMETPHUH.

Ha ¢ur. 5 mpencrasien rpaduk mnpoueHTHOro coxepskanus ocraroynoro I[1C80 B
UCXOMHOM MAT-1, B TEXHOJOrMYeCKOM KOHTPOJbHOM MAT-1 m B MAT-1 mocne peruienuu
Junas3bl (JUMas), rae UCXoaHoe MAT-1, TeXHOJOorHueckoe KOHTpoibHOe MAT-1 U MAT-1 mocrne
AeTUieny Tunas3el (Jauna3) o003HAuYEHbl 3a0JTHEHHBIM POMOOM C YEPHOH CIUIOIIHONM JINHUEH,
3aIIOJIHEHHBIM KBAJAPaTOM C CUHEH MyHKTUPHOW JIMHUEN U 3alOJIHEHHBIM KPYTOM C OpaHXE€BOH
IYHKTUPHOU JINHUEH.

Ha ¢ur. 6A mnpencrasnena xpomartorpamma 0,1% IIC80 B 20 MKI/mMi mne4eHOYHOMN

3CTepa3bl KPOJIHKA, MPHOOPETEHHON KOMMEPUECKUM IyTeM, MOCJIe NHKYOAaIuu IIPH TeMIeparype



5°C B 10 MM rucrunune, pH 6, B Teuenne O wyacoB, 1,5 waca u 8 YacoB COrJacHO
WITFOCTPATUBHOMY BapUaHTY OCYLIECTBIEHUS JAHHOTO U300PETEHNs.

Ha ¢ur. 6B npencraBnena xpomarorpamma 0,1% IIC80 B 100 MKr/mi me4eHOYHOM
kapOokcmmacTepassl 1 yenoseka, mMpuoOpeTeHHOW KOMMEPUECKUM IyTeM, MOCie HHKYOAIUH MpH
temneparype 5°C B 10 MM ructuaune, pH 6, B Teuenue 0 yacos, 5 yacos u 18 yacos corymacHo
WUTIOCTPATUBHOMY BapUAHTy OCYIIECTBJIEHHS JAHHOTO H300pEeTeHMs.

Ha ¢ur. 6C npencrasnena xpomarorpamma 0,1% IIC80 B 50 mr/ma MAT-1 mocne
uHKyOarmu npu temneparype 5°C B 10 MM ructuaune, pH 6, B Teuenue 0 yacos, 18 yacos u 36
9YaCOB COTJIACHO MJUTIOCTPATUBHOMY BAPHAHTY OCYIIECTBJICHUS TAHHOTO U300PETEHHS.

Ha ¢ur. 6D npexncraBieHO BbIpAaBHUBAHHE MOCIENOBATEIbHOCTEH Oejka, MomoOHOro
nedeHo4YHOH kapOokcwmacrepaze B-1  (AOA06117X9), Oenka, mnomoOHOrO TEYEHOUHOM
kapookcmmacrepaze 1 (AOAO61FE2) u meueHouHoit kapOokcumdcrepasbl denoeka (4uKOC-1,
anra. «hCES-1»).

ITOJAPOBHOE OITMCAHUME CYIITHOCTHU U30BPETEHUA

benkn knerku-xossmHa (BKX, anrn. «HCP») mpeacramisttor coboil kiacc mpumecei,
KOTOPBIE TOJDKHBI OBITh YAAJIEHBI 3 BCEX OEJNKOBBIX TEPANIEBTHUECKUX MPETApaTOB KIETOUHOTO
MIPOUCXOXKIEHUs. YTIpaBjeHHe N0 CAHUTAPHOMY HaJ30py 3a KaueCTBOM IMHILEBLIX MPOAYKTOB U
nekapcTBeHHbIX npenapatoB CIIA (anrn. «FDA») He yCTaHOBHJIO MAaKCHMAJIBHO JIOITYCTHUMBIN
yposenb bKX, HO koHuentrpauuu BbKX B KOHEYHOM JEKapCTBEHHOM Ipenapare IOJDKHBI
KOHTPOJIMPOBATbCST M BocmpousBoauTbesi oT maptuu k maptau (FDA, 1999). OcnoBHas
npobnemMa O€30MacHOCTH CBs3aHA C BO3MOXKHOCTBEO TOro, 4ro BKX Moryr BeI3bIBaTH
anTureHHble >pdexTrl y nmanuentos-moxael (Satish Kumar Singh, Impact of Product-Related
Factors on Immunogenicity of Biotherapeutics, and 100 JOURNALS OF PHARMACEUTICAL
SCIENCES 354-387 (2011)). B nonosHeHune k HeONMArompHUsTHBIM MOCIEACTBUSM JISi 310POBBSI
nauuenrta, BKX, obnanaromue ¢pepMeHTaTHBHON aKTUBHOCTBIO, MOTYT MOTEHIMAIBHO MOBIIHATh
Ha Ka4eCTBO MPOAYKTa BO BpeMsi 00paboTkH wiu qiauTeabHoro xpaneHus (Sharon X. Gao et al.,
Fragmentation of a highly purified monoclonal antibody attributed to residual CHO cell
protease activity, 108 BIOTECHNOLOGY AND BIOENGINEERING 977-982 (2010); Flavie Robert et
al., Degradation of an Fc-fusion recombinant protein by host cell proteases: Identification of a
CHO cathepsin D protease, 104 BIOTECHNOLOGY AND BIOENGINEERING 1132-1141 (2009)).
BKX w™oryr mnpeacraBisaTh HauOONBIIMHA PUCK BCJIEACTBUE HMX COXPAHEHHUS IIOCHE
IIPOU3BOJCTBEHHOIO TMpollecca OYUCTKH B KOHEYHOM JIEKapCTBEHHOM mnponykre. Ilpu
JUTUTEJIbHOM XPAaHEHHH HEOOXOAWMO TOANEPKUBATh KPUTHYECKH BAKHbIE KAaYECTBEHHBIC
XapaKTepUCTUKH MOJIEKYJIbI MPOAYKTA, a Pa3joKeHHe HKCLUMHUEHTOB B KOHEYHOM IPOAYKTE -
(dapmareBTHIECKOM COCTaBe HEOOXOANMO CBECTH K MUHUMYMY.

Hexkotopsle papmarieBTHIECKHE COCTABbI JEKAPCTBEHHBIX MPENapaToB, MPEACTaBICHHBIE
Ha pBbIHKE, comep:kaT mosucopbaT B KadecTBE ONHOTO M3 HambOJIee 4YacTO HCIOJB3yEeMbIX
HEMOHOT€HHBIX TOBEPXHOCTHO-aKTHBHBIX BEIIECTB B OHO(apMaLIEBTUUECKUX OENKOBBIX
npernaparax, KOTOPO€ MOKET YJIYYIIUTb CTaOWUJIBHOCTh O€JKa W 3alUTHTh JIEeKApCTBEHHbIE

npenapaTel OT arperaiuu u aesarypauuu (Sylvia Kiese et al., Shaken, Not Stirred: Mechanical
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Stress Testing of an IgG1 Antibody, 97 JOURNAL OF PHARMACEUTICAL SCIENCES 4347-4366
(2008); Ariadna Martos et al., Trends on Analytical Characterization of Polysorbates and Their
Degradation Products in Biopharmaceutical Formulations, 106 JOURNAL OF PHARMACEUTICAL
SCIENCES 1722-1735 (2017)). ITomucopbar 20 (IIC20) u momucopbar 80 (IIC80) sBmsroTCs
HanOoJjiee YacTO HCMOJIb3YEMbIMH HEHMOHHBIMH IOBEPXHOCTHO-AaKTUBHBIMU BEIIECTBAMU B
O6uodapmareBTHIeCKUX OENKOBBIX Mpernaparax, KOTOpble MOTYT YJy4LIaTh CTAOMIIBHOCTD Oelka
U 3allMIaTh JIEKAPCTBEHHBbIE IIpernapaTbl OT arperauuu M JAeHaTypauuu. Tunudsble
KOHLIEHTPALUK NoJMcopOaTa B psife JIEKAPCTBEHHBIX MPENapaToB MOTYT COCTABISITH OT OKOJIO
0,001% mo oxoio 0,1% (Mac./00.), 4ToObI 0OECTIeUUTh JOCTATOYHYIO CTAOMIIBHOCTH OeJKa.

[TomucopOaTel, OOHAKO, TMONBEPKEHBbI NErpajaliy, 4YTO MOXKET TPHUBECTH K
HEKeJaTeIbHOMY OOpa30BaHUIO YACTHIl B COCTABE JICKAPCTBEHHBIX MpernaparoB. M3BeCTHO, 4To
Aerpajanys NOJUCOpOATOB MPOUCXOIAWT JABYMSI OCHOBHBIMU TMYTSIMH. CaMOOKHCIEHHEM U
THAPOJIN30M. BbUIO OOHApy’KEHO, YTO OKHUCIeHHE C OOJbllel BEpOSTHOCTHIO MPOHMCXOAHNT B
I1C80 BcnencTBre BBHICOKOTO CONEPIKAHMSI CIOXKHBIX 3(PUPOB HEHACBIIEHHBIX JKUPHBIX KHCIIOT,
torga kak B IIC20 okucrneHue, Kak IOJATarOT, MPOUCXOMUT MO CIOXKHO3(UPHOW CBS3H B
NOJIMOKCU3TUIICHOBOW LienH, 4To HaOmonaercss He yacto (Oleg V. Borisov, Junyan A. Ji & Y.
John Wang, Oxidative Degradation of Polysorbate Surfactants Studied by Liquid
Chromatography-Mass Spectrometry, 104 JOURNAL OF PHARMACEUTICAL SCIENCES 1005-1018
(2015); Anthony Tomlinson et al., Polysorbate 20 Degradation in Biopharmaceutical
Formulations: Quantification of Free Fatty Acids, Characterization of Particulates, and Insights
into the Degradation Mechanism, 12 MOLECULAR PHARMACEUTICS 3805-3815 (2015); Jia Yao
et al., A Quantitative Kinetic Study of Polysorbate Autoxidation: The Role of Unsaturated Fatty
Acid Ester Substituents, 26 PHARMACEUTICAL RESEARCH 2303-2313 (2009)). B nononHeHue k
5TOMy, MOJUCOPOATHI TAK)K€ MOTYT HMOABEPraTbCs TMAPOIH3Y IyTEM pa3pbiBa CIOKHOIPHUPHOI
CBSI3U JKUPHBIX KUCIOT. HacTuipl, oOpasyroIuecs Ipu Aerpagalyy nojaucopobaToB, MOTyT ObITh
BUAMMBIMUA HJIM Ja)K€ HE3aMETHBIMH, YTO MOXKET MOBBICHTH MOTEHLHA] WMMYHOTE€HHOCTU B
OpraHu3Me TMaLUEeHTa U MOXKET OKa3bIBaTh PAa3JIMYHOE BIIUSHHE HA KAYECTBO JIEKAPCTBEHHOTO
npenapata. OQHOH U3 TaKUX BO3MOXKHBIX MpPUMeECeH MOTryT ObITh YaCTHIBI JKUPHBIX KHCJIOT,
KOTOpble OOpa3yrOTCs TPU HM3TOTOBJICHUH, TPAHCIIOPTUPOBKE, XPAHEHUH, OOpALICHUU WU
BBECHUN  (apMALEBTHUECKUX COCTABOB  JICKAPCTBEHHBIX  IPEMapaToB,  COIEpIKAIIUX
nojrcopOar. YacTHUbI JKUPHBIX KUCJIOT NMOTEHLHAJIbHO MOIYT BbI3bIBATH HEOIATONPHUSTHBIE
UMMYHOTeHHbIe 3(QQEKThl U BIHATh HAa MPOAOJLKUTEIBHOCTh Cpoka romHoctu. Kpome Ttoro,
aerpajanys MoJucopObaTOB  MOXKET TakXKe TPUBECTH K CHIDKEHMIO OOIIero ypoBHS
NOBEPXHOCTHO-aKTUBHOTO BelecTBA B  (PapMaleBTUYECKOM COCTaBe, YTO BIMAET Ha
CTa0MJIPHOCTD MPOAYKTA MPU €r0 U3TOTOBJICHUH, XPAaHEHUH, OOpaIleHNH U BBEICHUH.

Kak mnpaBuio, nerpamaumto mosmcopbara MOXKHO HAOMIOOATh B JIEKAPCTBEHHBIX
mpemnaparax TOJIbKO IOCJE AOBOJBHO IJIMTENbHOro xpaHeHus. Opnako nerpamaumto I1C80
HaOMIOlali B OJTHOM IIperapaTre MOHOKJIOHAJBHOrO aHTuTena (MAT) B TedeHue 24 4acoB mpu
temneparype 4°C, XOTs SIBHO BBICOKOKOHLIEHTPUPOBAHHOMN JIMIA3bl BBISABIEHO HE OBLIO, YTO

MO3BOJISIET MPEANOJIOKUTh, YTO B JITAHHOM JIEKAPCTBEHHOM IIpernapare IMpHUCYTCTBOBaja (-1)
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Hen3BecTHas (-bie) numnasa (-b1). KpaiiHe BayKHO BBIBIISTh M CHH)KATh KOHLIEHTPALHIO (-1) TaKOH
(-ux) numasel (iumasz), 4TOOBI MOAAEPIKUBATH CTAOMIBHOCTH (PapMaLEBTHUECKOTO COCTaBa
JIEKapCTBEHHOTI'O Ipemnapara.

I'mmorernyeckuii comepxkamuii gomeH ¢Qocdomunazsl B Oenox 2 (CHADPB2, anri.
«PLBD2») mnpencrasisier co0oil mepBblii O€NOK KJIETKU-XO3MHA, KOTOPBIH, Kak ObLIO
NpenJIoKeHo, Bbi3biBaeT (pepmentatusHblil ruapoamns I1C20 (Nitin Dixit et al., Residual Host
Cell Protein Promotes Polysorbate 20 Degradation in a Sulfatase Drug Product Leading to Free
Fatty Acid Particles, 105 JOURNAL OF PHARMACEUTICAL SCIENCES 1657-1666 (2016)).
Coolmanocek, 4TO TEYEHOYHAsh 3CTepa3a CBUHBH CIOCOOHA Crenu(UYecKu THIPOJIU30BAThH
nonucopdbar 80 (me IIC20) u mpuBoguTh k obOpaszoBanuto IIC85 ¢ TeueHHMeM BpeMEHU B
nexapcTBeHHOM npoaykTte MAT (Steven R. Labrenz, Ester Hydrolysis of Polysorbate 80 in mAb
Drug Product: Evidence in Support of the Hypothesized Risk After the Observation of Visible
Particulate in mAb Formulations, 103 JOURNAL OF PHARMACEUTICAL SCIENCES 2268-2277
(2014)). Uzomep X1 nmuzocomanbholi pochommmaser A, rpynmet XV (JIOJIA,, anrn. «LPLA,»)
POAEMOHCTPHUPOBAI crtocoOHOCTD pacmeruisite [IC20 u ITC80 npu KOHIEHTpAIUU MEHbINE YeM
1 ppm (Troii Hall et al., Polysorbates 20 and 80 Degradation by Group XV Lysosomal
Phospholipase A 2 Isomer X1 in Monoclonal Antibody Formulations, 105 JOURNAL OF
PHARMACEUTICAL SCIENCES 1633-1642 (2016), u Ying Cheng et al., A Rapid High-Sensitivity
Reversed-Phase Ultra High Performance Liquid Chromatography Mass Spectrometry Method
for Assessing Polysorbate 20 Degradation in Protein Therapeutics, 108 JOURNAL OF
PHARMACEUTICAL SCIENCES 2880-2886 (2019)).

HenaBHo psin cinoxHbIX kapOOKCHA(pUPOB, BKIIOYaAs Jumnasy u3 pseudomonas cepacia Ha
rpanyjax immobead 150 (PCL), nunasy B u3 candida antarctica Ha rpanynax immobead 150
(CALB), nunasy u3 thermomyces lanuginosus Ha rpanynax immobead 150 (JITJI, anrn. «TLLy),
neueHO4YHy0 dctepasy kpoduka (II9K, anrn. «RLE»), nunasy B u3 Candida antarctica (JIBKA,
anri. «KCALBy») u nmunasy nomkenynounoit skenesbl cBuabH 11 Tuna (JITDKC, anrn. «PPLy), 6but
BBIOpaH JUIs U3y4ueHus ruaponusa nByx yHuKanbHbIX [1C20 u I1C80, kotopsle coneprxanu 99%
JaypaTHbIX U 98% oOneaTHBIX CIOXKHBIX 3(QHPOB, COOTBETCTBEHHO. PasmuuHble kKapOOKCHI(QUpPHI
MPOSIBIISIOT YHUKAJIbHbBIE TATTEPHBI Aerpajaliiy, YKa3bIBaloOLINe Ha TO, YTO MaTTePH Aerpagaliu
MOJKeT OBITh MCHOJIB30BaH Ui nuddepeHnuanuy (epMeHTOB, THAPOIH3YIOMHX MOJHCOpOaThI
(A. C. Mcshan et al., Hydrolysis of Polysorbate 20 and 80 by a Range of Carboxylester
Hydrolases, 70 PDA JOURNAL OF PHARMACEUTICAL SCIENCE AND TECHNOLOGY 332-345
(2016)). Moxer ObITh HEOOXOOMMO OLEHHTb BJIMAHUE O€NKa KIETKHU-XO35SMHA, COBMECTHO
OYHMINEHHOTO C JIEKApCTBEHHBIM IMIPErapaTtoM, Ha mnonucopbaTel, 4YTOOBI 00ecHeyuuTh
CTa0MIIbHOCTh  (PapPMALIEBTHUECKOTO COCTaBa JIGKAPCTBEHHOTO TMpernapara. JTO  MOXKET
notpeboBaTh HAeHTHU(UKAIUU OeNka KIeTKU-XO3IMHA W €ro CHOCOOHOCTH BBI3BIBATH
nerpanauuto nojiucopbaro. Maenrudukanusi 6EKOB KIETKHU-X03MHA MOXET ObITh OCOOEHHO
CIIOKHOU 3amauel, mockonbky npucyrcrere BKX oObMHO HAXOOWTCS B QUAna3oOHE ppm, UTO

3aTpynHseT BbinenaeHne u uaeHruduxamo bKX.
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B nanHOM un300peTeHUH TMPEACTABIEHbI YJYUIIEHHbIE KOMIIO3UIMH, COZAEpIKaIlne
nojucopdaT ¢ MOHM)KEHHBIM YPOBHEM O€JKOB KJIETKHU-XO35MHA, KOTOPbIE MOTYT BBI3BIBATH
nerpamauuio mojucopdara (-0B), CIIOCOOBI BBISBIEHHS TaKUX OENKOB KJIETKU-XO3SIMHA U
CTIIOCOOBI AETIIIELIUU TAKUX O€JIKOB KIIETKH-XO35IMHA.

Ecnn He ykasaHO HHOe, BCE TEXHUYECKHE U Hay4dHble TE€PMHHBI, HCIOJIb3YyE€MbIE B
KOHTEKCTe€ MaHHOTO IOKYMEHTa, HUMEIT TO K€ 3HaueHHe, KOTOpoe OOBIYHO HMOHHMAETCS
CIIELUATIIICTOM B OOJIACTH TEXHHUKH, K KOTOPOIl OTHOCUTCS AaHHOe m3o0pereHne. Hecmotps Ha
TO, YTO TPU BOIUIOLUICHWH HA TMPAKTHKE WM MPH HCIBITAHUM MOTYT NPHUMEHSTHCS JIHOObIe
CHOCOOBI U MaTepPHAJIbl, AHAJOTHYHBIE WM YKBUBAJICHTHBIE OMUCAHHBIM B TAHHOM JOKYMEHTE,
NPEATIOYTUTENIbHBIE CIIOCOOBI M MaTephalibl MPEACTABICHBI B JAaHHOM JOKyMeHTe. Bce
nyOJMMKAUY, YKa3aHHbIE B TAHHOM JAOKYMEHTE, BKJIIOUEHbl B JAHHBIH JOKYMEHT MOCPENCTBOM
CCBIJIKH.

TepMuH B €IMHCTBEHHOM 4YHUCJE CleNyeT NMOHUMATh KaK O3HAYAKOIIHUNA «IIO MEHbLIEH
Mepe OAMHY», TEPMHHBI «OKOJIO» M IPUOIU3UTENBHOY» CJEAyeT MOHUMATh KaK IOIMYyCKAroIInue
CTaHIAPTHBIE BApUALIMH, KaK UX TIOHUMAIOT PSAOBBIC CIEIMATIHMCTHI B TAHHON O0JACTH TEXHHKH,
IUIA BCEX YKA3aHHBIX B JIAHHOM JOKYMEHTE IUAIa30HOB B HMX OOBEM BKIIIOYAIOTCS KpalHUE
TOYKH YKA3aHHbIX JUANa30HOB.

B HEKOTOpBIX WIIFOCTPATUBHBIX BapHAHTAX OCYIIECTBJIEHUS JAHHOTO H300pETEHHs
NPEACTaBICHAa KOMITO3UIMS, COZep:Kaliast OeNOK, MPEACTABISIOIINNA HHTEpeC, monucopOar u
OCTAaTOYHOE KOJUYECTBO JIUIA3bI.

ITpu ynoTpebneHNH B KOHTEKCTE JAHHOTO TOKYMEHTA TEPMUH «KOMIO3HLUSA» OTHOCUTCS
K aKTUBHOMY (hapMalleBTUYECKOMY areHTy, KOTOPbIM COCTaBJIEH B CMECH BMECTE C OJHUM MU
OO0JBIINM YHCIOM (papMaLieBTUYECKH ITPHEMIIEMbIX HOCUTENEH.

IIpu ynorpeOneHMM B KOHTEKCTE JAHHOTO JOKYMEHTa TEPMUH «aKTHBHBIHA
(apmaLeBTHYECKUH areHT» MOXKET BKJIKOYAThb B CE0sl OMOJOrMYeCKH aKTHBHBIH KOMIIOHEHT
JIEKApCTBEHHOTO TMperapara. AKTUBHBIA (apMaLeBTHUYECKUN areHT MOJKET OTHOCUTBCS K
M000My COEIUHEHHMIO MM KOMOWHAIIMM COENWHEHWN, HCIOJBb3YEMbIX B JIEKAPCTBEHHOM
npernapare, NpeAHA3HAYCHHbIM AJisi obecriedeHus: (papMakoJOrHUecKOW aKTHBHOCTH WM JUIS
MHOTO MpsiMOro 3¢ ¢eKTa MpHu TUArHOCTUKE, JCUSHUH, CMATUEHIH, TEPATHH WK MPOPUIAKTHKE
3a0oneBaHmst, WU AJISl IPSIMOTO 3¢ deKTa MpH BOCCTAHOBJICHUH, KOPPEKINU WIH MOAH(HUKAINN
¢usnonornueckux (QYHKOUA Yy OSKUBOTHBIX. HeorpaHuumBarommie CcrnocoObl IMONyYEHHs
aKTHUBHOTO (papMalleBTUYECKOrO areHTa MOTYT BKJIIOYaTh B ce0s NPUMEHEHHE IpoLecca
¢depmeHTanmy, npuMeHeHne TexHoornu pekomonnanTaol /JIHK, BelneneHue u u3BnedeHue us3
NPUPOAHBIX PECYPCOB, XUMHUECKUH CUHTE3 MM UX KOMOMHAIUHL.

B HEKOTOpBIX WIIFOCTPATUBHBIX BapHAHTAX OCYIIECTBJIEHHUS JaHHOTO H300peTeHUs
cofiepKaHne aKTUBHOTO (hapMaleBTHYECKOrO areHTa B YKa3aHHOM (papMaleBTHUYECKOM COCTaBe
MOKeT BapbHpoBaTh OT Ookoyo 0,01 mMr/mn no okomno 600 mr/mia. B HEKOTOPBIX KOHKPETHBIX
BapUAHTaX OCYLIECTBJIEHHUs JAHHOTO U300PETEeHUs COoAepKaHNe aKTUBHOTO (DapMaLeBTHIECKOTO
areHTa B YKa3aHHOM (papMalLleBTHUECKOM COCTaB€ MOXKET cOCTaBATh okoso 0,01 mr/mi, okoio

0,02 mr/mn, okosio 0,03 mr/mi, okoio 0,04 mr/mi, okosio 0,05 mr/mia, okoio 0,06 Mr/mi, OKOJIO
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0,07 mr/mi, okojio 0,08 mr/mi, okoso 0,09 mr/mi, okono 0,1 mMr/ma, okono 0,2 mr/mi, okojio 0,3
Mr/mi, okoJio 0,4 mr/mi, okono 0,5 mr/mi, okono 0,6 mr/mi, okosio 0,7 mMr/mi, okosio 0,8 mMr/mi,
okojio 0,9 mMr/mu, okoja0 1 Mr/mit, Okojio 2 MI/MiI, OKOJIO 3 MI/MJ, OKOJIO 4 MI/MIJI, OKOJIO 5
MI/MJI, OKOJIO 6 MI/MJI, OKOJIO 7 MI/MJI, OKOJIO 8 Mr/mi1, Okosio 9 Mr/mii, okono 10 Mr/mii, OkoJio
15 mr/ma, okoa0 20 mr/mi, okoio 25 mr/mi, okosio 30 Mr/mit, 0kojio 35 mr/mi, okoiao 40 mr/m,
okoJo 45 mr/mi, okosio 50 Mr/mit, okosio 55 Mr/mit, okoso 60 Mr/mi, 0kojo 65 mr/mi, okojo 70
MI/MJI, OKOJIO 5 mr/mut, okosio 80 mr/mi, okono 85 mr/mit, okono 90 mr/mi, okosiao 100 mr/mi,
oko10 110 mr/mi, okono 120 mr/mi, okojgo 130 mr/mi, okojao 140 mr/mi, okonao 150 mr/mi,
oko10 160 mMr/mi, okono 170 mr/mi, okosno 180 mr/mi, okojao 190 mr/mi, okoao 200 mr/mi,
0K0J10 225 Mr/mi, okono 250 mr/mi, okosio 275 mr/mi, okojao 300 mr/mi, okojao 325 mr/mi,
ok0y10 350 Mr/ma, okono 375 mr/mi, okojo 400 mMr/mi, okojao 425 mr/mia, okojao 450 mr/mi,
0K0J10 475 mr/mi, okos0 500 mr/mi, okoj0 525 mr/mi, okoso 550 Mr/mi, okosio 575 Mr/Mi uau
0Kk0J10 600 Mr/miL.

B HexOoTOpBIX MJUTIOCTPATHBHBIX BAPUAHTAX OCYLIECTBJICHUS NAaHHOTO M300pereHust pH
YKa3aHHON KOMITO3UIIUU MOKET COCTAaBJISITh OOJIbIe yeM 0KoJio 5,0. B OHOM MILTIOCTPaTHBHOM
BapHaHTe OCYLIECTBJICHUs NAHHOTO M300peTeHus ykasaHHbI pH MokeT cocTaBisiTh OOJbIme
yeM O0KOJ10 5,0, Oosblie ueM OKOJIO 5,5, OoJiblie 4eM OKOJIO 6, OOJbIIe YeM OKOJIO 6,5, OoJiblie
4yeM OKOJIO 7, OoJIblie ueM OKOJI0 7,5, OoJibliie ueM OKOJIO 8 vtk O0JIblie YeM OKOJIO 8.5.

B HEKOTOpBIX WJUTIOCTPATHBHBIX BAapPHAHTAX OCYIIECTBJIEHUS ITAHHOTO W300pEeTeHHS
yKa3aHHBIH aKTUBHBIA (apMaleBTHYECKHH areHT MOXKeT NPEACTaBIATh Cco00i  Oelok,
MIPEACTABIIAIOINN HHTEPEC.

IIpu ynorpeOneHnn B KOHTEKCTE€ AAHHOTO NOKYMEHTa TEPMHH «Oelok» WM «OeJokK,
MPEICTaBISIIOIIMA MHTEPEC» MOXET BKJII0YaTh B ceds o000l mojauMep W3 aMHUHOKHCIOT,
COZep AL KOBAJIEHTHbIE aMHUIHBIE CBSI3U. besku BKITFO4atOT B ce0si 0HY Wit OOJIblIee YHCIIO
MOJIMMEPHBIX IeTel aMUHOKHCIIOT, KaK MPaBHJIO U3BECTHBIX B JAHHOW OOJIACTH TEXHUKH Kak
«mojmnentuasy. «l[lonunentumy OTHOCUTCS K MOJUMEPY, COCTOSLIEMY H3 aMHHOKHCJIOTHBIX
OCTaTKOB, WX POJCTBEHHBIX BCTPEYAKOIIMXCS B MPUPOAE CTPYKTYPHBIX BAPHAHTOB M UX HE
BCTPEYAIOIINXCS B MPHUPONE CHHTETUYECKUX AHAJIOTOB, CBS3AHHBIX MENTHUIAHBIMU CBS3SIMH, UX
POICTBEHHBIMU BCTPEYAIOIIUMHUCS B MPHUPOAE CTPYKTYPHBIMH BapUaHTAMH W HUX He
BCTPEUAIOIIUMHUCS B TPHPONE CUHTETHUECKUMH aHajoramu. «CHHTETHYECKHe MeNTUAbl WU
MOJIUTIENITHIbY OTHOCUTCS K HE BCTPEYAOLIMMCS B MPHUPONAE MENTHUAY WIH TOJUTCITHIY.
CuHTeTHYeCKHe TMEeNTUAbl WU TMOJUIENTUABl MOTYT OBITh CHHTE3UPOBAHBIL, HAMPUMED, C
UCTIOJIb30BAHHUEM aBTOMATH3UPOBAHHOTO CHHTE3aTOpa mojaunentuaoB. CrenuanucraM B TaHHOM
00JJacTH TEXHHKH W3BECTHBI PA3NIMYHbIC CIOCOOBI TBEPAO(hA3HOTrO CHHTE3a MenTHaoB. benok
MOJKET COIEep)KaTh OAWH WM OOJIbIIIee YHCIO TOJHUIENTUAOB C OOpa3OBaHHEM €IUHOU
dyHKuMOHMpYyIOIEeH — Omomonekyael.  bemok  Moxker  Bkirodate B ce0s  J1r000i
OunorepaneBTHYeCKuil OEJIOK, peKOMOMHAHTHBIN O€JIOK, MCIOJIb3YeMbId B HUCCICIOBAHUSIX WJIH
Tepanuy, OENKHU-JIOBYIIKH W IPyrHe XUMepHble perentopHble Fc-cmuThie Oenku, XHUMepHbIe
OeNKu, aHTUTeNla, MOHOKJIOHAIbHbIE aHTUTEA, TIOJIMKJIOHAJbHbIE aHTUTENIA, AHTUTEJIA YeJIOBEKa

u Oucnenuduyeckre aHTUTENa. B APyroM MIUIIOCTPATHBHOM acleKTe JAaHHOTO H300pEeTeHHs
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OenoKk MOKeT BKIIOUaTh B ceOs ()parMeHThl aHTUTEIN, HAHOTENA, XMMEPbl PEKOMOMHAHTHBIX
aHTUTEJN, LUTOKWHBI, XEMOKHHBI, MENTHUIAHBIE TOPMOHbI U TOMY MoOA0OHOe. benkum MoxHO
NOJIy4aTh C HCIIOJIb30BAHHEM PEKOMOMHAHTHBIX KJIETOYHBIX CHUCTEM IOJNYYEeHMs, TaKUX Kak
0aKyJIOBUpPYCHAs CUCTEMa HACEKOMBIX, CUCTEMbI Aposoked (Hampumep, Pichia sp.), cucremsl
miaekonuTaromux (Hanpumep, kietkn CHO u npoussonusie ot kierok CHO, Takue kak KJIeTKH
CHO-K1). HenaBuuii 0030p, B KOTOPOM OOCYKAAIOTCS OMOTEpaneBTUUECKHE OeNKH U HX
nojy4enue, cM. B pabore Ghaderi et al., "Production platforms for biotherapeutic glycoproteins.
Occurrence, impact, and challenges of non-human sialylation,” (Darius Ghaderi et al.,
Production platforms for biotherapeutic glycoproteins. Occurrence, impact, and challenges of
non-human sialylation, 28 BIOTECHNOLOGY AND GENETIC ENGINEERING REVIEWS147-176
(2012)). B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS TAHHOTO HM300peTeHHs OeNKH ComepkaT
MomuduKaMyu, anayKThl W JPYrHe KOBAJIEHTHO CBSI3aHHbIE (PparMeHThL. Y Ka3aHHbIE
MonuQUKaMy, aAgyKThl U (PparMeHThl BKIIIOYAIOT B ce0si, HAIPUMEp, aBHIUH, CTPENTaBHIUH,
MOJIEKYJly OHOTHMHA, MOAM(DHULMPOBAHHYIO MOJIEKYJy OWOTHHA, TIJIMKaHbl (Hampumep, N-
alleTUITAIAKTO3aMHH, TaJaKTO3y, HEWPAMHUHOBYIO KHCIOTY, N-aleTHITIIOKO3aMuH, (yKo3y,
MaHHO3y H JpyrHe MOHOCAaxapuiabl), MNOMMAITHIACHIHMKONb (II3I7), NOMMrUCTHAWH, METKY
FLAGtag, wmanbro3oces3pBatommii  0enok (MCB), xurtuacBs3bBatommii Oenok  (XCB),
raytatuoH-S-tpancdepasy (I'CT), smuton myc, ¢piyopecleHTHbIE METKH U IPYTHUe KPaCHUTEINH,
U ToMy nogoOHoe. benkn MOXXHO KiacCu(pUIMPOBATh HA OCHOBE COCTaBa M PAaCTBOPHMOCTHU H,
TaKUM 00pa30M, OHHU MOTYT BKJIIOYATh B ce€0s1 MPOCThIe O€NKH, TaKue Kak riao0yisipHble OeIKu 1
¢ubpunpHbIe O€NKH, KOHBIOTUPOBAHHbBIE OENKH, TaKHe KaK HYKJIEONPOTEHHBI, TNINKOIPOTEHHBI,
MYKOIPOTEUHBI, XPOMOIIPOTENHBI, (POCHONPOTENHB], METANIONPOTEUHbI U JIUIONPOTEUHBL, U
NPOU3BOAHBIE OENKH, TAKHE KaK MMEePBUYHbIC MPOM3BOIAHbIE OETKM M BTOPUYHBIE MPOU3BOIHBIE
Oenku.

B HEKOTOpBIX MJUTIOCTPATUBHBIX BapHAHTAX OCYIIECTBJIECHUS JAAHHOTO H300peTeHHs
OeNoK, MPENCTABISIONINN HHTEPEC, MOKET MPEACTABIATh COOOM aHTUTENO, OucnenupuyIecKoe
AHTHUTEJNIO, MYyJbTHCIIEU(PHUYIECKOE aHTUTENO, (PPArMEHT aHTUTENA, MOHOKJIOHAIBHOE aHTHUTEIO,
CIUTBIN O€JIOK UK MX KOMOWHALIUY.

B KOHKpETHOM acmekTe JAaHHOrO H300peTeHHss OeNOK, NPENCTABISIOMINA HHTEPEC,
MOJKET TPeNCTaByATh codoil admubepuent (cMm. mateHTHbId nokymMeHT US 7279159, monnoe
cofiepKaHne KOTOPOTO BKIIFOYEHO B JAHHBIN JJOKYMEHT NOCPEICTBOM CCHUIKH).

ITpu ynoTtpebneHnn B KOHTEKCTE JAHHOTO JTOKYMEHTAa TEPMHH «aHTHTENO» BKJIIOYAET B
ce0s1 UMMYHOTJIOOYJIMHOBBIE MOJIEKYJIBI, COAEPIKAIIME YEThIpe TMOJHMIENTHIHBIE LENH - JBE
Tsokenble (H) memm u gee nerkuwe (L) uenu, cOeIMHEHHBIE MEXAY COOOW OUCYIbPUITHBIMU
CBSI3SIMH, a TaKXe WX MyJbTuMepol (Hampumep, IgM). Kaknas Tsokenas nenb COXEPIKUT
BapuadeIpbHYI0 00J1aCTh TSKEJON LenH (COKpalIeHHO 0003HAYaeMYI0 B JAHHOM JTOKYMEHTE KaK
HCVR wmnmu Vi) 1 KOHCTaHTHYIO 007acTh TspKenoi nenu. KoHcTanTHast 001acTh TSKEION Lenu
cogepxut Tpu nomeHa: Cyl, Cu2 m Cy3. Kaxnas nerkas nenb COAEPXKUT BapUaOENbHYIO
00JIacTh JIErKOH 1enu (COKpameHHo obo3HavaemMyto B JaHHOM AokymeHTe kak LCVR wnu Vi) u

KOHCTaHTHYIO 00sacThb Jerkoi uenu. KoncranTHas o0nacTh JIETKOH LEenu COAEPKUT OAMH AOMEH
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(CL1). Obnactn Vy u Vi, MOryT pnajiee MoApasnessiThbCsl Ha OOJACTH THUIEePBAapHAOEITBHOCTH,
Ha3bIBaeMble oOyacTsiMu, onpenessirommuMu komruieMeHTapaocTs (CDR), co BcTaBkamu Oornee
KOHCEPBATUBHBIX O0acTel, Ha3piBaeMbIXx KapkacHbMu oOmactsimu (FR). Kaxmas Vy u Vi
coctout u3 Tpex CDR u uerbipex FR, pacrnonokeHHBIX OT aMHHO-KOHIIA K KapOOKCHU-KOHIY B
cinenyrowmeM nopsinke: FR1, CDR1, FR2, CDR2, FR3, CDR3 u FR4. B pa3znuuHbIx BapuaHTax
OCYIIECTBIIEHHs] AaHHOrO u3o0perenusi obmactu FR anturena mporuB big-ET-1 (wmm ero
AHTUTEHCBS3BIBAIOLIETO  (pparMeHTa) MOTYT OBbITh HIEHTHYHBIM IIOCJEIOBATEIBHOCTSIM
3apOJBILIEBON JIMHUM YEJIOBEKa WJIM MOTYT ObITh NMPUPOAHBIM OOpPa30OM WJIM HMCKYCCTBEHHBIM
obpazom moaupuumpoBaHbl. KOHCEHCYCHYI0 aMUHOKHCIOTHYIO MOCIENOBATEIBHOCTh MOJKHO
OTPENEeNUTh Ha OCHOBE MapajUIeIbHOTO aHaIn3a ABYX wiu Oonbimero yrncia CDR.

ITIpun ynorpeOseHUNM B KOHTEKCTE MAHHOTO JOKYMEHTa TEPMHH «AHTUTENIO» TaKXkKe
BKJIFOYAaeT B Ce0s aHTHIeHCBS3BIBAKOIIME (DPAarMEHThl TIOJIHBIX MOJIKyJ aHTtuten. [lpu
ynoTpedJieHN: B KOHTEKCTE MNAHHOTO IOKYMEHTAa TEPMHHBI «aHTHUTCHCBSI3BIBAIOINAS YaCThy
aHTHTENA, «AHTUTECHCBSI3bIBAOINUI (ParMEHT» aHTUTENIAa U TOMY NOAOOHOE BKIIKOYANOT B cebs
0001 BCTpEYArOUINIiCS B MPHUPOZAE, MOJTydaeMblii (PEpMEHTATUBHBIM IyTE€M, CHHTETUYECKUH
WIA TEeHETHYECKU-CKOHCTPYHPOBAHHBIA  TOJMIIENTHI  WJIA  TJIHKONPOTEHH,  KOTOPBIH
cneun(UIecKn CBSI3bIBAET AHTUIEH C OOpa3OBaHHWEM KOMIUIEKCA. AHTHIE€HCBSI3bIBAIOIIUE
(parMeHTbl aHTHTEIa MOXKHO MMOJYYHTb, HAIPUMEpP, U3 LEJBbIX MOJIEKYJ aHTHTEN, UCIIONb3Ys
moOble  CTaHIApTHbIE METOAWKH, TaKue Kak IPOTEOJUTUYECKOe PpAaCIlEIUICHHEe MU
PEKOMOMHAHTHBIE METOJUKH T'€HHOW WH)KEHEPUH, BKIIIOUAIOIIUE B CeO0s MAHUITYJIHPOBAHUE U
skcnpeccuro JIHK, komupyromeit BapuaOenbHbIE U, HEOOS3aTENIbHO, KOHCTAHTHBIE JIOMEHBL
Taxas JIHK usBecTHa u (WnM) Jerko AOCTYIHA, HAIpUMEpP, U3 KOMMEPYECKUX HCTOYHHUKOB,
oubmuorexk JIHK (Bximouasi, Hampumep, (aroBbie OHOIHOTEKH AaHTHUTEN), WJIH €€ MOXKHO
cuHre3uposaTh. JJHK MOXXHO CeKBEHUPOBATh U MaHUITYJINPOBATh €0 XUMUYECKUM ITyTEM WJIH C
HIOMOIIBI0 METOAMK MOJIEKYJIIPHOH OHoJoruu, Hampumep, Ui YIOPSAOYEHHs OJHOTO WIIN
Oosnpiiero 4ymcia BapuadeNbHbIX ©  (WIM) KOHCTAHTHBIX JOMEHOB B  MOIXOISINYIO
KOH(pUIypaLuO WM JJIsi BBEICHUS KOIOHOB, CO3MAaHUSI OCTATKOB IIMCTEHHA, MOAU(DUKALUY,
n00aBJIEHUS MJTH YIAJICHUS] aMUHOKHUCIIOT U T. [I.

ITpu ynoTpebneHnn B KOHTEKCTE JAHHOTO IOKYMEHTA «(pParMEeHT aHTUTENA» BKIIFOYAET B
ceOs YacTp HWHTAKTHOTO AaHTHUTENA, TAaKyK Kak, HalpuMep, AHTHICHCBS3BIBAIOINAS WM
BapuabenbHast obnmactb antutena. [Ipumepsl (pparMeHTOB aHTUTEN BKIOYAKOT B ce0s, HO HE
orpannunBaroTcsi M, (pparment Fab, ¢parment Fab’, ¢parment F(ab’)2, ¢parment scFv,
¢parment Fv, nmareno dsFv, ¢parment dAb, ¢pparment Fd’, ¢parment Fd u BeImenenHyro
obnacte, ompenemsomyo kommiementapHocte (CDR), a Ttakke Tpuarena, TeTparena,
JMHEHHBIE aHTUTENA, MOJIEKYJIbI OTHOLICTIOYEYHBIX AHTUTEN U MYJIbTUCTIEIN(PUIECKIE aHTHTENA,
oOpa3oBaHHble U3 (pparmeHTOB aHTUTEN. PparmeHTel Fv mpencraBisiroT co0oit KoMOMHALINIO
BapuadenpHBIX OOJacTel TsDKEJIOW M JIETKOW mnemel wuMMyHornoOynuHa, a Oemkm  ScFv
NPEACTABISIIOT COOOH PEKOMOMHAHTHBIE OJHOLENOYEYHbIE MOJHUIENTUAHBIE MOJEKYJbI, B
KOTOPBIX BapuabenbHbIE OOJACTU JIETKOM W TSDKENOW Lened MMMYyHOIJIOOyJIMHA COEIUHEHBI

NENTUAHBIM JIMHKEPOM. B HEKOTOPBIX WIUIIOCTPATUBHBIX BapHaHTaxX OCYILICCTBIICHUS AAHHOIO
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n3o0pereHust  (parMeHT  aHTUTENa  CONEPXKUT  JOCTATOYHYIO AMHHOKHCJIOTHYIO
NOCJIEIOBATENbHOCTD POJUTENBCKOTO aHTUTENA, (PPArMEHTOM KOTOPOT'O OH SIBJISIETCS, YTOOBI OH
CBSA3BIBAJICSI C TEM JK€ AHTUICHOM, YTO U YKA3aHHOE POJUTENIbCKOE AHTUTENO, B HEKOTOPBIX
WITIFOCTPATUBHBIX BaPUAHTAaX OCYLIECTBIIEHHS TAHHOTO M300peTeHUs] (PparMeHT CBSI3bIBAETCS C
aHTUreHOM C apPUHHOCTBIO, OMM3KOW K TAKOBOH Yy YKa3aHHOTO POAUTENBCKOrO aHTUTENA U
(wM) KOHKYpUpPYeT C YKAa3aHHbIM pOJUTEIbCKUM AHTUTEJIOM 3a  CBSI3bIBAHHE C
COOTBETCTBYIOIIUM aHTUIeHOM. PparMeHT aHTUTeNa MOXHO MOJYYHTh JIOOBIMH CIIOCOOAMH.
Hanpuwmep, ¢pparmMeHT aHTUTENA MOXKHO MOJYYHTh (DEPMEHTATUBHBIM WJIM XUMHYECKHM MyTEeM
NOCPEACTBOM  (pparMEHTAllMM WHTAKTHOTO aHTUTENa W (WIM) €ro MOXKHO TIOJy4YUTh
PEKOMOMHAHTHBIM MyTEM M3 T'€Ha, KOJUPYIOIIEro YaCTHYHYIO MOCJIEI0BATEIbHOCT aHTuTeNa. B
Ka4yeCcTBE aJbTEPHATHUBBI MJIHM JOIMOJHEHUs, (PparMEeHT aHTUTeJa MOMKHO TMOJHOCTBIO WU
YaCTUYHO TMOJIyYUTh CHHTETHYECKHM IyTeM. @PparMeHT aHTHTeIa MOXKET HeoOs3aTeIbHO
BKJIFOYAaTh B Ce0sl ONHOLETIOUEHYHbIH (parMeHT aHTUTeNa. B KadecTBe albTEpHATHBBI HIIH
JOTIONHEHNSA, (PPArMEHT aHTHTENA MOXKET BKIIFOUATh B Ce0s1 HECKOJIBKO LIENEeH, KOTOPbIE CBSI3aHbI
BMECTE, Hamnpumep, AUCYJIbOUAHBIMU CBs3SMH. PparMeHT aHTUTENa MOXET HeOOS3aTeNbHO
BKJIFOYATh B C€0sl MYJBTHMOJEKYJISPHBI KOMIUIEKC. PyHKIMOHANBHBINA (DparMeHT aHTUTENa,
KaK MPaBHJIO, COAEPKUT IO MEHbIIEH Mepe OKoJio S0 aMUHOKHCIIOT H, Oojiee 4acTo, COOEp>KUT
1o MeHbuIe mepe 0koi1o 200 aMUHOKHUCIIOT.

Ppaza «Oucnenmuduueckoe AaHTUTENO» BKJIIOYAET B Ce0s aHTUTENO, CIIOCOOHOE
n30MpaTenbHO CBA3BIBATD J1BA WM OOJIbIIEE YHUCIIO AMHUTONOB. bucneunguuecknue aHTuTeNa, Kak
NPABUIIO, COIEPIKAT JIBE Pa3HbIE TSKEIIbIE LETIH, PU 5TOM KaXK/as TspKesas Lelb Crelu(uuecKu
CBSI3bIBAET PA3JIMYHBIM 3MUTOIN - JHOO HAa JBYX PA3HbIX MOJIEKyJiaxX (HAmpuMep, aHTUTE€HaX),
anb0 Ha OOHOM W TOW e MoJieKyse (Hampumep, Ha OJHOM U TOM K€ aHTureHe). Ecim
Oucnerpduyueckoe aHTUTENO CIIOCOOHO N30MPATENFHO CBA3BIBATH J1BA PA3HBIX SMUTOMNA (TIEPBbIi
SMUTON M BTOPOW 3muTom), apPUHHOCTH MEPBOH TSKENOM LENH K yKa3aHHOMY MEepBOMY
SMUTONY, KAk MPaBWIO, OyIdeT Mo MeHbIIell Mepe Ha OWH-IBA WJIM TPHU-YEThIpE MOpsIKa
BEJIMYMHBI HIDKE, YeM ap(PUHHOCTh YKA3aHHOW MEPBOH TSIKENON LIEMH K YKa3aHHOMY BTOPOMY
SMUTOMNY, W HAOOOPOT. DMHTOMBI, paCIO3HABAEMble OHMCIENU(PUUECKUM AHTUTENIOM, MOTYT
HAXOJUThCS HAa OJHOW U TOH kK€ MHUIIEHU I HAa Pa3HbIX MUIICHSX (HAIIPUMEp, Ha OTHOM U TOM
e OeNke WM Ha pasHbIX Oesikax). bucneungudeckne aHTUTENa MOKHO IOJIy4YaTh, HAIPUMED,
nyTeM OOBEOUHEHMs TSDKENBIX Ierel, KOTOPbIe PACIO3HAKT Pa3jIMYHbIE SMUTOINbBI OJHOTO U
TOro ke aHTureHa. Hampumep, mnocienoBaTeNbHOCTH HYKJIEHMHOBBIX KHCJIOT, KOAUPYIOLIUE
BapuabebHbBIE TOCIENOBATENIbHOCTH TSKENION LIENH, KOTOPBIE PACTIO3HAIOT PA3IMYHBIC ITUTOIIBI
OJHOTO W TOTO K€ AHTHUI€HAa, MOTYT OBITh CIUTBI C MOCJIENOBATENLHOCTSMHU HYKJIEHHOBBIX
KHUCJIOT, KOOUPYIOIIUMH pa3Hble KOHCTaHTHbIE OOJNACTH TSDKENOW Iemd, U TakKue
MOCJIEI0BATENBHOCTH MOKHO 3KCIIPECCUPOBATh B KJIETKE, KOTOpPasl 3KCIPECCUPYET JIETKYIO LieMb
UMMYHOTJIOOYJINHA.

UnmoctpaTnBHOEe Oucnenudpuueckoe aHTUTENIO MMEeT IBE TSDKEJbIe LM, Kaxcaas U3
koTopbIx cozepxkut Tpu CDR Tsxenoil nenu, 3a KOToppiMH cieayroT aomeH Cyl, maphwup,

nomeH Cp2 m nomeH Cy3, W JIErKyKO Lelb MUMMYHOIJIOOYJIHMHA, KOTOpas JHOO HE NpHUIaeT
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ceun(UIHOCTH CBSI3BIBAHUS C AHTUTE€HOM, HO KOTOpPash MOXKET aCCOLMUPOBATBHCS C KaXIOH
TSDKEJION LETbI0, THOO KOTOpasi MOXKET aCCOLMUPOBATHCS € KAXKAOH TSKETON LIENbI0 U KOTOopast
MOJKET CBS3BIBATh OJMH WMJIHM OOJNbIIEE YHCIO 3MHUTONOB, CBS3aHHBIX AHTUIEHCBS3bIBAIOIUMHU
yUaCTKaMH TSDKEJIOH LeNH, HJIM KOTOpask MOXKET CBSI3bIBATHCS C KAXKIOW TSDKENOM LENblo U
obecrieunBaTh CBSI3bIBAHUE OTHOM M 00€UX TSDKEJbIX Lienel ¢ OMHUM HIIH OOOMMH STTHTONAMH.
bucnenuduueckue anturena (6CAT, aHr. «bsAb») MOXKHO pa3nenuTh Ha JBa OCHOBHBIX KJIacca:
Te, KoTopbie comepxat obnactb Fc (IgG-nmonoOHbIe), U Te, B KOTOPBIX OTCYTCTBYeT obiacth Fc,
Ipy 3TOM TOCJenHHE OOBIMHO HMMEIT MeHbiui pasmep, 4deM IgG u IgG-nmomoOHbIe
oucnerpduueckue monekysel, conepskamue Fc. IgG-nogobHpie OCAT MOTYT HMETh pa3IMUYHbIE
¢dopmatThl, Takue Kak, HO HE OTPaHMYMBAsICh WUMH, TPUO-MAT (aHri «triomaby), IgG co
BraauHamu U Beictynamu (IgG-BB, anrn. «kih IgG»), kpocc-MAT (anrin. «crossMaby), opro-Fab
IgG (anrn. «orth-Fab IgGy), Ig ¢ nByms Bapuadensubimu qomenamu (Ig-JIB/I, anrn. «DVD-Igy),
neoitabie Fab wnn Fab neotinoro neticteust (O], anrn. «DAF»), IgG ¢ ogHouenodeyHbiM Fv
(IgG-ouFv, anrn. «IgG-scFvy) mmn ki-Tena. He IgG-nmonoOHble pasnndnbie GOpMaThI BKIIFOYAIOT
B ceOs tannemHuble scFv, ¢opmar muarena, omgHOLENOYeYHOE IUATENO, TAHAEMHBIE IUaTeNa
(tang-AT, anrn. «TandAb»), monekyny ¢ nBoiHOH adduHHOCTBIO must perapretunra (AP,
aura. «KDART»), HAP-Fc (anrn. «kDART-Fcy»), HaHOTENna WM aHTHUTENA, MTOJNYYEHHbIE METOIOM
«cmbikaane u OnokmpoBkay (aHrin «dock-and-lock», DNL) (Gaowei Fan, Zujian Wang &
minutes gju Hao, Bispecific antibodies and their applications, 8 JOURNAL OF HEMATOLOGY &
ONCOLOGY 130; Dafne Miller & Roland E. Kontermann, Bispecific Antibodies, HANDBOOK OF
THERAPEUTIC ANTIBODIES265-310 (2014)).

CriocoOb! moydeHus: OCAT He OrpaHHMYMBAIOTCS TEXHOJIOTHENW KBaJpPOMBI, OCHOBAHHOMN
Ha COMATHYECKOM CIIUSHUU MABYX PAa3JIMYHBIX JIMHUHM KJIETOK THOPUIOMBI, XHMHUYECKOM
KOHBIOTAIIMEeH, KOTOpasi BKIIOYaeT B ce0sl XHMHUYECKHEe TIePeKPeCTHbIe JIMHKEepPhbl, H
TeHETHYECKUMH TIOAXOAMH, HUCTIONB3YIOMMMHU TeXHojorno pexomObunantHor JIHK. TTpumepst
OCAT BKJIIOHAIOT B ce0si T€, KOTOPbIE PACKPBITHI B CJICAYIOIIMX 3asBKAaX HA MATEHT, KOTOpbIE
BKJIIOUEHBI B JaHHBINA JOKYMEHT MOCPEACTBOM CChUIKU: 3asiBka Ha mateHT CIITA Ne 12/823838,
nonanHas 25 utonst 2010 roga; 3asBka Ha mateHT CIITA Ne 13/ 488628, nomannast 5 urons 2012
rona; 3asBka Ha mareHT CIIIA Ne 14/031075, momannas 19 centsiopst 2013 ropa; 3asiBka Ha
nateHT CIITA Ne 14/808171, nomannas 24 wurons 2015 roma; 3asBka Ha mateHT CIIIA Ne
15/713574, nonannas 22 centsiops 2017 rona; 3asiBka Ha mateHt CIIIA Ne 15/713569, nonannast
22 cenrsiOpst 2017 ropma; 3asiBka Ha mateHT CIIIA Ne 15/386453, momannast 21 nmekabpsi 2016
roga; 3asBka Ha mareHT CIIIA Ne 15/386443, monmannast 21 nekabpsi 2016 ropma; 3asiBka Ha
nateHT CIIIA Ne 15/22343 nopmannas 29 wurons 2016roma; u 3asBka Ha mateHT CIITA Ne
15814095, nonannas 15 nosiOpst 2017 roma. Huskue ypoBHH npuMeceil rOMOIUMEPOB MOTYT
NPUCYTCTBOBATh HA HECKOJNBKUX CTAAMsIX IPOU3BOACTBA OHCIEIM(PUUECKUX aHTHUTEI.
BrisiBieHne Takux mpuMecell TOMOAUMEPOB MOXKET OBITh CJIOXHBIM MPOLIECCOM, €CIH OHO
BKJIFOUAeT B ce0sl MPUMEHEHNE aHaJM3a HEMOBPEXKIEHHOW MAacChl, U3-3a HU3KOTO COAEpIKaHUs
npUMecel TOMOJUMEPOB M COBMECTHOIO BBIMBIBAHMA JTHX NpUMece C OCHOBHBIMU

¢dparmMeHTaMH NP UCHOIB30BAHUN OOBIYHOTO METOA KUJIKOCTHOI Xpomarorpadum.
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[Ipu ynoTpebiieHnH B KOHTEKCTE JAHHOTO JOKYMEHTa TEPMUH «MYJIbTHCIIEHU(PUIECKOE
AHTHUTEJIO», WIH «MAT», OTHOCUTCSI K aHTHUTEJy, 00JaIat0IMKUM CIeU(PHUYHOCTBIO CBSI3BIBAHUS C
MO0 MEHbLIEH Mepe IBYMsI Pa3JIMYHbIMU AaHTUT€HAMH. XOTSI TAKHE MOJIEKYJIbI OOBIYHO CBSI3BIBAIOT
TOJIBKO J1Ba aHTUTeHa (T. e. Oucneunduueckne anturtena, OCAT), aHTUTENA C JTOMOJHUTEIBHON
CHenU(pUIHOCTRIO, TaKUe Kak TpUCHenudpuueckoe aHTUTeNo0 u Tpucnenuduueckoe BB-
AHTHUTENIO, TaK)K€ MOTYT TPUMEHSTbCS B CHCTEME U Crocole, MPeACTaBICHHBIX B IaHHOM
JOKYMEHTE.

IIpu ynoTpebneHMM B KOHTEKCTE MAHHOTO JOKYMEHTa TEPMHH «MOHOKJIOHAJIBHOE
AQHTUTEJIO» HE OrPAHUYUBACTCS AHTHUTEJAMHM, IIOJIyYeHHbIMH C TOMOIIBIO THOPUIOMHOM
TEXHOJIOTHH. MOHOKJIOHAJIbHOE aHTHTEJIO MOKHO TMOJIYYUTh U3 OAHOTO KJIOHA, BKJIIOUAs JTIF0OOH
SYKAPUOTHUYECKHH, MPOKAPUOTHUECKUI WK (ParoBbIl KJIOH, JIIOOBIM CIIOCOOOM, TOCTYITHBIM HITH
U3BECTHBIM B TAHHOW 00JIaCTH TeXHUKH. MOHOKJIOHAJIbHBIE aHTHUTENIA, TPUTOHBIE JIsi TAHHOTO
U300peTeHNs, MOKHO TOJYYUTh C TMOMOIIBIO IIHPOKOTO CIEKTPa CIIOCOOOB, U3BECTHBIX B
OaHHOU 00JIaCTH TEXHUKH, BKJIFOYasi MPUMEHEHHe THOPUAOMHBIX TEXHOJIOTHH, PpeKOMOMHAHTHBIX
TEXHOJIOTHI M TEXHOJIOTHH (ParoBoro quCIuies Wik UX KOMOWHAIUI,

B HEKOTOpBIX WJUTIOCTPATHBHBIX BapHAHTAX OCYIIECTBIICHUS ITAHHOTO HW300pEeTeHHS
OeIloK, MpenCTaBJSIFOIINI HHTepeC, MOKET UMeTh pl B quama3oHe ot okojo 4,5 no okoso 9,0. B
OTHOM WJLTIOCTPATHBHOM KOHKPETHOM BAapHAHTE OCYIIECTBIICHUS ITAaHHOTO W300peTeHHs
yka3zaHHbIi pl MmoxxeT cocTaBiATh 0k0JI0 4,5, okono 5,0, okoso 5,5, okoso 5,6, okono 5,7, 0koJ0
5,8, okojo 5,9, okono 6,0, okoso 6,1 okono 6,2, okojo 6,3, okoio 6,4, okojio 6,5, 0KoJIOo 6,0,
okoJio 6,7, okoino 6,8, okoio 6,9, okomo 7,0, okono 7,1 oxoso 7,2, okojno 7,3, okoiio 7,4, OKOJIO
7,5, okono 7,6, okono 7,7, okono 7,8, okono 7,9, okono 8,0, okono 8,1 okojyo 8,2, okoio 8,3,
okouto 8,4, okoJio 8,5, okoio 8,6, okoiso 8,7, okoso 8,8, okojio 8,9 mnu okojio 9,0.

B HEKOTOpBIX MJUTIOCTPATHUBHBIX BapUAHTAX OCYIIECTBJICHHsS TAHHOTO H300peTeHUs! B
YKa3aHHBIX KOMITO3HMLIUSX CONEPKUTCS MO MEHbIIeH Mepe J1Ba THUMa OENKOB, MPEICTaBIISIOLINX
UHTEepec. B HEKOTOPBIX KOHKPETHBIX BAPUAHTAX OCYINECTBIIECHUS JAHHOTO U300pETEHHUsT OHO U3
YKa3aHHBIX MO MEHbBIIEeNH Mepe IBYX OeJKOB, MPEACTABISIOINX UHTEPEC, MOXKET MPENCTABIISATh
co00il MOHOKJIOHAJIbHOE aHTHUTEJIO, MOJIUKJIOHATIbHOE aHTUTENO, OucrenupuIeckoe aHTUTENO,
(dbparMeHT aHTHUTENa, CIUTHIA OENIOK HJIM KOMIUIEKC aHTUTENO - JIEKAPCTBEHHBINM mnpemnapar. B
HEKOTOPBIX JPYIMX KOHKPETHBIX BapHAaHTAaX OCYLIECTBJEHHS HAHHOTO HU300peTeHHs
KOHIIEHTpAIMsl OJHOTO W3 YKa3aHHBIX IO MEHbIIEH Mepe ABYX OENKOB, MPEACTaBISIOLINX
UHTEpPEC, MOXKET COCTaBsiTh OT Okojo 20 mr/mn go okomo 400 mr/mia. B HeEKOTOpBIX
WUTIOCTPATUBHBIX ~ BAapHAHTAX OCYINECTBJICHHUS JAaHHOTO H300peTeHHs] B  YKa3aHHbBIX
KOMITO3UIIMSIX CONEPIKUTCS JBa TUMA OENKOB, NPEIACTABISAIOMMNX HWHTEpeC. B HEKOTOpPBIX
WUTIOCTPATUBHBIX ~ BAapHAaHTAX  OCYIIECTBJICHUS JAHHOrO M300peTeHHWs] B  YKa3aHHBIX
KOMITO3HUIIMSIX CONEPIKUTCS TpHU TUMa OENKOB, NPENCTABISIONNX HWHTepeC. B HEKOTOpBIX
WUTIOCTPATUBHBIX ~ BAapHAHTAX  OCYIIECTBJICHUS JAHHOTO M300peTeHHWs] B  YKa3aHHBIX
KOMITO3HIIHSIX CONEPKUTCS TISITh TUIIOB OEJTKOB, TIPEACTABIISIOIIUX HHTEPEC.

B HEKOTOpBIX WJUTIOCTPATHBHBIX BapHAHTAX OCYIIECTBJICHUS ITAHHOTO H300pETeHHS

YKa3aHHbIC Ba HIJINU Oosbllee YUCIIO 66J'IKOB, NPEACTABIAOIIUX HHTEPEC, COACPINKALIUXCA B
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YKa3aHHOW KOMIIO3HMLIMH, MOTYT OBITh BBIOpaHbI U3 OENKOB-JOBYLIEK, OenkoB ciusHus Fc ¢
XUMEPHBIMH ~ PELENTOpPaMH, XHMEPHBIX O€JIKOB, AaHTUTEJ, MOHOKJIOHAJIBHBIX AHTHUTEI,
MOJIMKJIOHAJIBHBIX AHTUTEJ, AHTUTEN YeJI0BeKa, oucnenndraeckux AHTUTEJ,
MYJIbTUCTIEIU(PUUECKIX aHTHUTEJN, (PPArMEeHTOB AaHTHUTEJ, HAHOTEJN, XUMep PEKOMOHWHAHTHBIX
AHTUTEJ, LIUTOKUHOB, XEMOKHWHOB WUJIM MENTUIHBIX TOPMOHOB.

B HEKOTOpBIX WILIFOCTPATUBHBIX BapHaHTaX OCYIIECTBJIEHHS] JAHHOTO H300pETeHHUs
yKa3aHHAsi KOMITO3UIMSI MOXKET MPEACTaBISTh COOOH KOMOWHUPOBAHHBIN (papMalieBTUYeCKHil
COCTaB.

B HEKOTOpBIX WJUTIOCTPATHBHBIX BAaPHAHTAX OCYIIECTBJIEHUS ITAHHOTO H300pETeHMsI
YKa3aHHbBIH OEJIOK, MPeICTaBIISIIOIINI HHTEPEC, MOXKHO OYHUCTHTh M3 KJIETOK MIIEKOIUTAFOIINX.
VYka3aHHbIE KJIETKH MJIEKOMUTAIOLIUX MOTYT IMTPOUCXOAUTH OT YEJIOBEKA WJIA MPOUCXOIUTh HE OT
YeJioBEeKa, MOTYT BKJIIOUAaTh B Ce0s MEepPBUYHBIE OIUTENUAJbHBIE KIETKH (HAmpHUMep,
KEePaTHUHOLUTHI, JIMUTEUATbHBIE KJIETKA INEHKM MATKH, SIUTEIHANbHbIE KIeTKH OpOHXa,
SMUTENUATIbHBIE KJIETKH TPAxXeH, SMUTETUATbHbIC KJIETKH TMMOYKU U SMHUTEIHANBHBIE KJIETKU
CeTUATKH), YCTAHOBJICHHBIE KJIETOYHBIC JIMHUM W WX IITaMMbI (HampuMmep, SMOpUOHAJIbHBIE
kiaetku mouku 293, knmerku BHK, snurenuanbhbie kieTku tmeldiku mMatku Hela u knetku
ceruatku PER-C6, xmerku MDBK (NBL-1), knerku 911, knerkm CRFK, knmerku MDCK,
etk CHO, xnerku BeWo, knerku Chang, knerku Detroit 562, knerkn Hela 229, knerku
HelLa S3, xnerku Hep-2, xnerku KB, knerku LSI80, kmerkum LS174T, xknerku NCI-H-548,
kinetku RPMI2650, knerku SW-13, knetku T24, xknetku WI-28 VA13, knetku 2RA, kierku
WISH, knerku BS-C-1, knetku LLC-MK?2, knerku knona M-3, knerku 1-10, xknerku RAG,
kietku TCMK-1, xknerkn Y-1, knerku LLC-PKi, knerku PK(15), knerku GHi, xnerku GH3,
kierku L2, knerku LLC-RC 256, knerku MHiCi, knetku XC, kinerku MDOK, kinetku VSW u
kinetku TH-I, kmerku B1, xknerku BSC-1, xierku RAf, knerku RK, knerku PK-15 wimn wmx
NPOM3BONHbBIE), KJeTku (ubpodaacToB u3 000N TKaHM WM oOpraHa (BKJIOUas, HO He
OTPAaHUYHMBASCh UMH, CEpALE, NMeYEHb, IMOYKY, TOJCTYIO KHUIIKY, KHUIIEYHUK, MTUIIEBO/, KEJyI0K,
HEPBHYIO TKaHb (TOJIOBHOM, CIMHHON MO3T), JIETKOE, COCYIOUCTYIO TKaHb (apTepuio, BEHY,
Kamuuisap), JUMQPOUIHYO TKaHb (TUM(ATHYECKYIO JKee3y, aieHOWI, MHHIAJIMHY, KOCTHBIM
MO3I' M KpOBB), cejie3eHKy, u ¢GudOpodnactel u (HudpodNacT-nogOOHbIE KIIETOYHBIE JIMHHUH
(manmpumep, knetku CHO, xnerku TRG-2, knerku IMR-33, knerku Don, knerkn GHK-21,
KJIETKU TUTpyJUTHHeMun, kKjeTku Dempsey, kierku Detroit 551, knetku Detroit 510, xinerku
Detroit 525, knerku Detroit 529, knerku Detroit 532, kierku Detroit 539, knetku Detroit 548,
kietku Detroit 573, knerku HEL 299, xnetku IMR-90, knerku MRC-5, knerku WI-38, knerku
WI-26, xnetku Midi, knerku CHO, knetku CV-1, knerku COS-1, knerku COS-3, knetku COS-
7, xnetku Vero, kiaetku DBS-FrhL-2, knetku BALB/3T3, knerku F9, knerku SV-T2, knetku
M-MSV-BALB/3T3, knerku K-BALB, knetku BLO-11, knetku NOR-10, knerku C3H/IOTL/2,
xietku HSDMiC3, knerku KLN205, knerku McCoy, L-knerku Mpimy, kieTku mramma 2071
(L-xnerku mpimu), kiaetku mramma L-M (L-knetku mbimm), L-MTK' (L-kJ1eTku MbIIIH), KJIOHbBI
NCTC 2472 u 2555, xnerku SCC-PSA1, xnerku Swiss/3T3, kiIeTku WHAMICKOTO MYHTIKAaKa,

kyetku SIRC, knerku Cn u knerku Jensen, Sp2/0, NSO, knerku NS1 win ux npou3BOAHbBIE).
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B HEKOTOpBIX WITIOCTPATUBHBIX BapHAaHTaX OCYIIECTBJIEHHS JaHHOTO H300peTeHUs
yKa3aHHas KOMITO3ULMST MOXeT ObITh CTa0mibHOH. CTaOMIBPHOCTD KOMIIO3UIIMH MOXKET
BKJIFOYAaTh B C€0sl OLIGHKY XMMHYECKOH CTaOWJIBHOCTH, (PU3NYECKONH CTaOWIBHOCTH WM
(YHKIMOHAIBHON CTAaOMIBPHOCTH aKTUBHOIO (hapMaleBTHUeCKOro areHra. dapmarieBTudeckue
COCTaBbl COIJIACHO AaHHOMY H300pETeHHIO, KaK MPABWJIO, JEMOHCTPUPYIOT BBICOKHE YPOBHHU
CTaOMIIBHOCTH aKTUBHOTO (hapMarieBTUUECKOrO areHTa.

Uro xacaercs OenkOBbIX (hapMalleBTUUECKHX COCTaBOB, TEPMHUH «CTaOMIIBHBII,
ynoTtpedyiieMblii B TaHHOM KOHTEKCTE, OTHOCUTCS K OeNKy, MPEeNCTaBJSIOLEMYy HHTEPEC, B
(bapMaleBTHYECKOM COCTaBe, CIIOCOOHOMY COXpaHSITh MPHEMJIEMYI0 CTENeHb XHUMHUYECKOM
CTPYKTYpbl HJIM OHMOJOTMYECKON (YHKLMH MOCIE XPAHEHUs B WJLIFOCTPATHBHBIX YCJIOBHUSIX,
OTPENEeNeHHBIX B JaHHOM JOKyMeHTe. DapMaleBTUYECKHi COCTaB MOKET OBITh CTaOHMIIBHBIM,
Jake €CIT COAEP KALIMIACSA B HEM OeJIOK, MPEeACTABISIOIINNA HHTepec, He coxpansier 100% coeit
XUMHYECKOW CTPYKTYpbl WM OHOJOrHYecKOW (YHKIMHM TIOCHe XpaHEHHs B TEUYCHUE
OTIPENEeNIeHHOro nepuona BpeMeHH. lIpu ompeneneHHbIX OOCTOSTENhCTBAX COXPAHEHUE OKOJIO
90%, okomo 95%, okono 96%, oxono 97%, oxomo 98% wunu okoso 99% CTPYKTYpbl WIH
¢yHkuuu Oenmka TOCTEe XpPaHEHWS B TEUEHHE OMNPEICJCHHOrO IEepPHOAa BPEMEHH MOKET
paccMaTpuBaThCs KaK «CTaOMIIBHOEY.

CTaOuIpHOCTH MOJKHO HU3MEPSTh, CPENU IMPOYEro, MyTeM ONpPENeeHHs NMPOLIEHTHOTO
conepskaHusl HaTUBHOTO (-bIx) Oenka (-OB), KOTOpoe ocraercss B (PapMaleBTUYECKOM COCTaBe
1oCJIe XpaHEeHMsl B TE€UeHNE ONPEeIEHHOr0 Mepruoia BpeMEHU NIPH OIpeleJIeHHON TeMIeparype.
IIpouieHTHOE ComeprkaHUe HATMBHOTO O€JKa MOXKHO ONpPEeAeNsiThb, CPENU IMPOUYEro, ¢ MOMOIIBIO
SKCKJIFO3MOHHON Xpomatorpadguu mo pasMepy (Hampumep, ¢ MOMOIIBIO BBICOKO3 (P EKTUBHON
YKUJKOCTHOM SKCKIIFO3MOHHOM Xpomarorpaduu no pasmepy [BOXK-DXTIIP, anrn. «SE-HPLC»]),
IpU 3TOM «HATHBHBIM» O3Hawaer Oe3 arperaumu u Oe3 perpamammu. Ilpu ymorpeOnenun B
KOHTEKCTe JaHHOTO JIOKYMEHTa (ppa3a «mpuemiemasi CTeleHb CTA0MIBHOCTHY) O3HA4YaeT, YTO B
(bapMaLeBTHYECKOM COCTaBE MOXKHO BBISIBUTB 1O MeHblIel mepe 90% HaTuBHOI (opMbl Oerka
MocJie XpaHEeHUs] B TeUEHHE ONpPENEeeHHOro Mepuoaa BPpeMEeHU NpHU 3aJaHHON TeMmmepartype. B
OTNpPENEeNeHHBbIX BapHAHTaX OCYLIECTBJIEHHUS MAHHOTO H300peTeHus: B (hapMaLeBTHUECKOM
COCTaB€ MOKHO BBISIBUTH IO MeHbIIeH mepe okojo 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%., 98%, 99% wunu 100% HaTuBHOI (PopMbI OeJKa TOCIe XPaHEHUS B TEUEHUE ONPEIeSICHHOTO
NepuoAa BPEMEHU IpHU OIpeneieHHON Temmeparype. OmnpeneneHHbI MepUOJ BpEMEHH, IO
UCTEYEHUU KOTOPOTO U3MEPSIOT CTAOUIBHOCTb, MOKET COCTABJIATh MO MeHbINEH Mepe 14 CyToK,
o MeHblIen Mepe 28 CyTOK, IO MeHblIel Mepe 1 mecsu, mo MeHbLIed Mepe 2 mecsua, Mo
MEHbIIEH Mepe 3 Mecsla, N0 MeHblIeH Mmepe 4 Mecsla, MO MEHbIIEH Mepe 5 Mecsues, IO
MEHbILIEH Mepe 6 MecCsLeB, 0 MEHbLIEH Mepe 7 MeCALEB, 10 MEHbIIEH Mepe 8 Mecsues, No
MeHbLIEH Mepe 9 MecsLes, 1o MeHblued Mepe 10 mecsaues, no MeHblueil mepe 11 mecsaues, no
MeHbLIEH Mepe 12 Mecsues, o MeHbliel mepe 18 Mecsaues, o MeHblIen Mepe 24 mecsina uin
Oomnbe.

CTaOunpHOCTh MOKHO HU3MEPSATH, CPEOU INPOYEro, IMyTeM OINpeneeHUs MPOLIEHTHOIO

comepkaHusi Oelika, KOTOpbI oOpasyercsi B arperare B (papMaleBTUYECKOM COCTaBe IIOCIE
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XpaHEeHUs1 B T€YEHHE ONPEENEHHOrO Mepruosia BpeMEeHH MpHU ONpeAesieHHON TeMiepaTtype, Ipu
3TOM CTaOWJIBHOCTh OOPAaTHO MPOMOPIIMOHAJbHA MPOIEHTHOMY COIEP’KaHHUI0 OOpas3yroLIerocs
arperara. JlanHas ¢popmMa CTaOMIIBHOCTH TaK)K€ yKa3aHa B JAHHOM JJOKYMEHTE KaK «KOJUIOUIHAS
crabmnbHOCTEY. IIporieHTHOE conmepkaHue arpernpoBaHHOrO OeKa MOXKHO OIPENeNsThb, Cpeau
IPOYEro, ¢ MOMOIIBIO HKCKIIO3UMOHHON Xpomartorpaduu 1o pasmepy (Harnpumep, ¢ MOMOIIBIO
BBICOKOO()(EKTUBHON JKUIKOCTHON 3KCKJIIO3UOHHOW Xpomarorpadpuu 1o pasmepy [BOXK-
OXITIP]). Ilpu ynorpebneHnn B KOHTEKCTE NAHHOIO JOKYMEHTa (pasa «mpuemiieMasl CTereHb
CTa0MJIBHOCTHY O3HAYaeT, 4TO B (PapMaLeBTHUECKOM COCTABE MOXKHO BBIIBUTH HE OOJbIIEC YeM
6% Oenka B arperupoBaHHON (popme ToOcCie XpaHEHUsT B TEYEHHE OIPEIeNIEHHOrO Mepuoaa
BPEMEHHU MU 3alaHHOM TemnepaType. B ompeneneHHbIX BapHaHTax OCYIIECTBIIEHUS JaHHOTO
n300peTeHus mpuemieMast CTereHb CTA0MIIBHOCTH O3HAYAeT, YTO B (hapMaLleBTHUECKOM COCTaBE
MOXKHO BBIIBUTH He Oojbine uyeM 6%, 5%, 4%, 3%, 2%, 1%, 0,5% wumu 0,1% Oenka B
arperupoBaHHON (opMe TOCiIe XPaHEHHUs B TEUYEHUE OINPENEeIEHHOrO MEPHO/a BPEMEHU IPHU
3aaHHON Temnieparype. OnpeneneHHbI NEPUOA BPEMEHH, MO UCTEYEHUH KOTOPOTO U3MEpSIOT
CTa0MIIBHOCTh, MOKET COCTABJIATH OKOJIO N0 MEHbLIEH Mepe 2 Henelb, 0 MeHbIneld mepe 28
CYTOK, 10 MEHbIIEN Mepe 1 MecsL, o MeHbLIen Mepe 2 Mecsila, 0 MeHbLIeR Mepe 3 Mecsina, 1o
MeHbLIEH Mepe 4 Mecsila, 0 MEHbIIEH Mepe 5 MeCsLeB, MO MEHbIIEeH Mepe 6 MecsLeB, IO
MEHbIIEH Mepe 7 MecsleB, 0 MEHbLIe Mepe 8 MecdAleB, M0 MeHbIIeH mepe 9 mecsues, no
MeHbLIen mepe 10 mecsines, o MeHbluel mepe 11 mecsues, no MeHbluel Mepe 12 mecsues, no
MeHblIel Mepe 18 mecsues, mo MeHbluedl Mepe 24 mecsua win Oonblie. Temmepartypa, mpu
KOTOPOH MOXKET XPaHHUTHCS (papMalieBTUIECKHI COCTAB MPU OLIEHKE CTA0OMIIbBHOCTH, MOXET OBbITh
000l Temmneparypoit ot okoio -80°C no okono 45°C, HanpuMmep, XpaHEHHE TIPHU TeMIIepaType
okosio -80°C, okoiyio -30°C, okono -20°C, okono 0°C, okono 4°C, okono 5°C, okojo 25°C,
okono 35°C, oxono 37°C wm okono 45°C. Hampumep, (apManeBTHUECKHH COCTAaB MOKHO
CUNTATh CTAOMJIBHBIM, €CJIIM IOCNe LIECTH MECALEeB XpaHeHus npu temmneparype 5°C MeHble
yeM okojio 3%, 2%, 1%, 0,5%, wiu 0,1% Oenka BBIIBISIOT B arperupoBaHHON (opme.
dapmaneBTUYECKUN COCTAB TAK)KE MOJKHO CUHTATh CTAOMJIBHBIM, €CJIH IMOCJ]E MIECTH MECSIIECB
XpaHeHus pu Temrepatype okojo 25°C menbine ueM okojio 4%, 3%, 2%, 1%, 0,5%, wmu 0,1%
Oenka BBISIBIISIIOT B arperupoBaHHON popme. DapMaieBTHYECKHI COCTAB TAK)KE MOYKHO CUHTATh
CTa0WIIbHBIM, eciTH Tocie 28 cyTok XpaHeHus npu temneparype 45°C MeHbine yem okoio 6%,
5%, 4%, 3%, 2%, 1%, 0,5%, wumu 0,1% Oeyka BBISBJISIOT B arperupoBaHHON (opme.
dapmManeBTUYECKUN COCTAaB TAK)KE MOXKHO CUHTATh CTAOWJIBHBIM, €CIH TIOCJE TPEX MECSIEB
xpanenusi npu temreparype -20°C, -30°C mwmm -80°C menbiie yem okoiio 3%, 2%, 1%, 0,5%,
win 0,1% Oenka BBISBIISIIOT B arperupOBaHHON (hopMe.

CTaOunpHOCTD TakKe MOMKHO H3MEpATb, CPEANd NPOUEro, IyTeM OIpeneIeHus
NPOIIEHTHOTO COZIep KaHusl Oenka, KOTOphI oOpasyercss B arperare B (papManeBTUYECKOM
COCTaBe IMOCJ€ XPaHEHMs] B TE€YEHHE ONPEIENIEHHOIO Mepuosia BPEMEHU IPU OMNpEeseHHOM
TeMIepaType, pH 3TOM CTa0MJIbHOCTh OOPATHO MPONOPLHMOHAIBHA MPOLIEHTHOMY COEP KAHHUIO
oOpasyromerocs arperara. Jlanaast popma CTaOMIBHOCTH Tak)ke yKa3aHa B JAHHOM JOKYMEHTE

KaK «KOJUIOMJHAsi CTaOUIBHOCTB». IIpoLieHTHOE conepkaHue arperupoBaHHOrO OeKa MOXKHO
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OTpeNeNATb, CPEeOu IPOYero, C IOMOINBI0 HKCKIFO3UOHHOM XpomaTtorpaduu 1o pasMmepy
(HampuMep, ¢ MOMOIIBI0 BBICOKOI(D()EKTUBHON KUIKOCTHON SKCKIIFO3MOHHON XpomaTtorpadpuu
no pasmepy [BIX-OXIIP]). Ilpu ynorpeOneHuun B KOHTEKCTE MAHHOTO AOKYMEHTa ¢pasa
«TpueMiieMas CTeleHb CTaOMJIBHOCTH» O3HA4YaeT, 4To B (PapMaLeBTUUYECKOM COCTaBE MOXKHO
BBIIBUTH He OOJIbIIE YeM OKOJIO 6% Oeka B arperupoBaHHON (OpMe Mociie XpaHEHHUs B TEUEHHE
OTIpEeJIEeIEHHOr0 NeproJa BPEMEHU NpU 3alaHHON Temriepatype. B onpeneneHHbIX BapuaHTax
OCYLIECTBJIEHHUsI JAHHOTO M300pETEeHUs! MpHemiieMasl CTeleHb CTAOMIBHOCTH O3HA4YaeT, 4YTO B
(hapMaleBTHYECKOM COCTaBe MOKHO BBIIBUTH He OoJbine ueM 6%, 5%, 4%, 3%, 2%, 1%, 0,5%
i 0,1% Oenka B arperupoBaHHOM (popmMe mocie XpaHeHHs B TEYSHHUE ONPEeIEHHOrO epruoaa
BPEMEHU MpHU 3anaHHOW Temmepatype. OnpeneneHHbI NMEPHOA BPEMEHH, IO HCTEYCHUH
KOTOPOTO M3MEPSIFOT CTaOMIIBHOCTh, MOXKET COCTABJIATH OKOJIO 1O MEHBIIEH Mepe 2 HeAelb, Io
MeHbLIEeN Mepe 28 CyTOK, IO MeHbLIEN Mepe 1 Mecsll, M0 MeHbLIeH Mepe 2 MecsLa, 0 MEHbLIEeH
Mepe 3 mecsla, 0 MeHbIIel Mepe 4 MecsALa, 10 MEeHbILIEeH Mepe 5 MeCsLEeB, 10 MEeHbIIEH Mepe 6
MECSALIEB, N0 MEHbLIEH Mepe 7 MeCsleB, IO MEHbIIEeH Mepe 8 MecsAleB, 10 MeHbLIeH mepe 9
MecsLeB, o MeHblueld Mepe 10 Mecsanes, no menpliel Mepe 11 Mmecsanes, no meHbLIel Mepe 12
MeCsIeB, MO MeHblnel Mepe 18 wmecsmes, Mo MeHblneld Mepe 24 Mecsa wid OOJbIIe.
Temmepatypa, Nmpu KOTOPOH MOXKET XPAHHUTHCS (hapMaLEBTHUECKHI COCTAB IPH OLEHKE
CTaOMIIBHOCTH, MOXKET OBITh JIF000M TemmepaTypoii ot okojio -80°C o okosio 45°C, Hanpumep,
XpaHeHue npu temneparype okoio -80°C, okono -30°C, okono -20°C, oxono 0°C, okono 4°-
8°C, oxomo 5°C, oxomno 25°C, oxono 35°C, okono 37°C wumm oxono 45°C. Hampumep,
(bapmMaeBTHIECKHI COCTaB MOYKHO CUHTATh CTAOMJIBHBIM, €CJIU TIOCJIE IIECTH MECSLIEB XPAHEHUS
npu Temmeparype okosio 5°C menbme dem okono 3%, 2%, 1%, 0,5%, wmu 0,1% Oenka
BBIABIIIIOT B arperupoBaHHON (opme. PDapmaleBTHUECKHI COCTaB TaKKe MOXKHO CUUTATh
CTaOMIIBHBIM, €CJIH MOCIIE IECTH MECSIIeB XPaHEeHUs! IPH TeMIieparype okoso 25°C MeHblIe 4yeM
okojo 4%, 3%, 2%, 1%, 0,5%, unun 0,1% Oenka BBSIBJISIOT B arperdpoOBaHHON (opme.
dapmaneBTUYECKUN COCTaB TaKXKe MOKHO CUMTATh CTAOMJIBHBIM, €CITH TIOCJE OKOJIO 28 CyTOK
xpaHeHus1 npu temneparype 45°C menbine yem okono 6%, 5%, 4%, 3%, 2%, 1%, 0,5%, unu
0,1% Oenka BBIABISIFOT B arperupoBaHHOl opme. PapManieBTUYECKHI COCTaB TAKKE MOKHO
CUMTATh CTAOWJIbHBIM, €CJIU TIOCJIe TPeX MECSLEB XpaHeHHs mpu Temmeparype okoyo -20°C, -
30°C wmu -80°C menbine yeM okono 3%, 2%, 1%, 0,5%, wunu 0,1% Oenka BBISIBISIIOT B
arperupoBaHHON opme.

CtaOunpHOCTh TakKe MOMKHO H3MEpPSATh, CPEAM TPOUEro, IyTEM OINpeNeIeHUs
NPOLIEHTHOTO CONEepKaHHus Oeyka, KOTOPBIH MHUTPHPYET B Oojiee KUCIOW (Ppakiyil BO BpeMs
HMOHHOTO OOMeHa («kucnasi opMay), 4eM B OCHOBHOU (ppakium Oenka («OCHOBHAs 3apa’keHHAs
dbopmay), mpu 3TOM CTaOMIBHOCTb OOPATHO MPOMOPIMOHANIBHA COAEPKAHUIO (pakun Oenka B
kucioit popme. bes orpanndeHus Teopue, re3aMUaNPOBaHNE O€JKa MOXKET MPUBECTH K TOMY,
9TO OEJIOK CTAHOBHUTCS 0OJiee OTPULIATENIbHO 3aPsKEHHBIM H, CIEOBATENIbHO, 00Jiee KUCIBIM 110
CPaBHEHHMIO C HEAE3aMUIUPOBAHHBIM OenkoMm (cM, Hampumep, padory Robinson, N. (2002)
“Protein Deamidation” PNAS, 99 (8): 5283-5288). [IpoueHTHOE conepskaHHe KKHUCIOro» Oemka

MO3KHO OIpeNeNIsiTh, CPEAH MPOUEro, ¢ MOMOIIBIO HOHOOOMEHHOM XpoMaTorpaduu (Harpumep, C
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MIOMOIIBI0 KATHOHOOOMEHHOH BBICOKO3(PEKTHUBHOH *KUAKOCTHOH xpomMatorpaduu [KO-BIKX,
aurn. «CEX- HPLC»]). Ilpu ymorpeOneHnun B KOHTEKCTe IAHHOTO JOKyMeHTa (¢pasa
«TpueMiieMas CTeNeHb CTaOMJIBHOCTH» O3HA4YaeT, YTo B (PapMaLeBTUUYECKOM COCTaBE MOXKHO
BBISIBUTH He Ooublne yem 49% Oenka B Oosee kucioil (opme Mociie XpaHEHUs B TEUEHHE
ONPEAENIEHHOr0 Tepuoja BPEMEHM IpU ONpEeAeNeHHOW Temmeparype. B ompeneneHHbIX
WUTIOCTPATHBHBIX BAapUAHTAX OCYLIECTBIEHHUsS IAHHOTO HM300peTeHHs NpuemiieMasl CTerleHb
CTaOMJIBHOCTH O3HAYaeT, YTO B (PapMalleBTUUECKOM COCTaBE€ MOKHO BBIIBHTH He OOJbIIE dYeM
49%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 10%, 5%, 4%, 3%, 2%, 1%, 0,5% wumu 0,1%
Oenka B KUCIOW (popMe mocie XpaHEHUs B TEYEHUE ONPENEeJIeHHOrO MepUona BPEMEHU IpH
3aaHHON Temmeparype. OnpeneneHHbIN MEPUOA BPEMEHH, MO UCTEUEHUH KOTOPOTO U3MEPSIOT
CTa0MJIBHOCTh, MOKET COCTABJIATh OKOJIO MO MEHbLIEH Mepe 2 Henelb, MO MeHblueld mepe 28
CYTOK, 10 MEHbIIEN Mepe 1 MecsL, o MeHbLIen Mepe 2 Mecsila, 0 MeHbLIeR Mepe 3 Mecsua, 1o
MeHbIIEH Mepe 4 Mecsla, 0 MEHbIIEH Mepe 5 MecCsleB, MO MEHbIIeH Mepe 6 MecsleB, IO
MEHbIIEH Mepe 7 MecCsLeB, 0 MEHbLIEe Mepe 8 MeCsLeB, IO MEHbIIeH Mepe 9 mecsues, Mo
MeHblIen mepe 10 mecsines, no MeHbluel mepe 11 mecsues, no MeHbluel Mepe 12 mecsues, no
MeHbIIei Mepe 18 mMecsies, Mo MeHbluel Mepe 24 Mecsia win OoblIe.

Temmnepatypa, mpu KOTOPOH MOXKET XPaHUThCA (HapMaLleBTUYECKUH COCTAB MPU OLIEHKE
CTaOMIIBHOCTH, MOXKET OBITh JIF000M TemmepaTypoii ot okojio -80°C o okosio 45°C, Hanpumep,
XpaHeHue npu temneparype okoio -80°C, okono -30°C, okono -20°C, oxono 0°C, okono 4°-
8°C, oxomno 5°C, okono 25°C unm okono 45°C. Hanpumep, papmanieBTHUECKUN COCTaB MOXKHO
cunuTaTh CTAaOWIIBHBIM, €CIIH MOCJIe TPEX MecsLeB xpaHenus npu temmneparype -80°C, -30°C unu
-20°C menbiue yem okogo 30%, 29%, 28%, 27%, 26%, 25%, 24%, 23%, 22%, 21%, 20%, 19%,
18%, 17%, 16%, 15%, 14%, 13%, 12%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0,5%
i 0,1% Oenka BbIABILSIOT B Oojiee kucioit popme. PapmanieBTHUECKUH COCTaB TaK)K€ MOKHO
CUNTATh CTAOMJIBHBIM, €CJIIM IOCNe LIECTH MECALEeB XpaHeHus npu temmneparype 5°C MeHble
yeM okoJio 32%, 31%, 30%, 29%, 28%, 27%, 26%, 25%, 24%, 23%, 22%, 21%, 20%, 19%,
18%, 17%, 16%, 15%, 14%, 13%, 12%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0,5%
win 0,1% Oenka HaxomuTcs B Oojiee kucioi Gpopme. PapmManeBTUYECKUN COCTAB TAKIKE MOXKHO
cuMTaTh CTAOMIIBHBIM, €CJIH IMOCJE IECTH MEeCSLEeB XpaHeHus npu temmeparype 25°C MeHblie
yeMm okoJio 43%, 42%, 41%, 40%, 39%, 38%, 37%, 36%, 35%, 34%, 33%, 32%, 31%, 30%,
29%, 28%, 27%, 26%, 25%, 24%, 23%, 22%, 21%, 20%, 19%, 18%, 17%, 16%, 15%, 14%,
13%, 12%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0,5% umu 0,1% Oeyika HaXOOUTCS B
bonee kucnoit ¢popme. DapmManeBTHUECKUI COCTAB TaK:Ke MOXKHO CUHUTATh CTAOWIIBHBIM, €CJIH
nocye 28 cyTok xpaHeHus npu Temreparype 45°C menbine yem okoio 9%, 48%, 47%, 46%,
45%, 44%, 43%, 42%, 41%, 40%, 39%, 38%, 37%, 36%, 35%, 34%, 33%, 32%, 31%, 30%,
29%, 28%, 27%, 26%, 25%, 24%, 23%, 22%, 21%, 20%, 19%, 18%, 17%, 16%, 15%, 14%,
13%, 12%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0,5% wummu 0,1% Oenka MOXHO
BBISIBUTH B O0Jiee KUCIol (hopme.

Jns  oueHkH CTaOWMIBHOCTH  (PapMaleBTUYECKHX COCTABOB COIJIACHO JaHHOMY

N300pETEHNIO MOXKHO MPUMEHATh JPyTue CriocoObl, Takue Kak, Harpumep, auddeperunanbHas
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ckanupyromasi kajgopumerpusi (JACK, anmrm. «DSC») ngnsa onpeneneHus TepMHYECKOU
CTa0MJIPHOCTH, KOHTPOJIUPYEMOE IepeMEIIMBaHUE JJIsI  ONpPENENeHHs  MEeXaHHYeCKOM
cTabmIbHOCTH U abcopOrust mpu okosio 350 HM uim okoso 405 HM [T OpeneneHusi MyTHOCTH
pactBopa. Hampumep, ¢apmarieBTHUECKUII COCTaB COINIACHO NAHHOMY H300pPETEHHIO MOXKHO
CUUTATh CTAOUJIBHBIM, €CIIH MOCie 6 MM OOJBIIEro YHCia MECSLEB XPAHEHHsI IPU TeMITepaType
or okono 5°C pmo okonmo 25°C wusmeHeHue ontuueckoi motHoctu OIT405 ykazaHHOTrO
(hapMaLeBTHUYECKOTO COCTaBa COCTABJIsIET MeHblie ueM okojio 0,05 (mampumep, 0,04, 0,03, 0,02,
0,01 unu menbie) ot OIT405 ykazaHHOro (hapMaLEeBTHYECKOTO COCTaBa B HYJIEBOH MOMEHT
BpeMeHHU. {151 OoLeHKHM CTaOMJIBHOCTH TaKK€ MOXKHO MPUMEHSTh HU3MEpeHHe OMOJIOTHYeCKOM
aKTUBHOCTH WM  apUHHOCTH CBs3bIBAaHMA Oellka C ero MulmeHsr0. Hampumep,
(apMaleBTHUECKHIT COCTaB MOXHO CYHTaTh CTAOWJIBHBIM, €CJIM TOCJEe XPAHEHUs MpH
temmneparype, Hanpumep, S°C, 25°C, 45°C u T. A. B Te€UE€HHE ONPEAEICHHOTO MEePHUoIa BPEMEHU
(Hampumep, ot 1 mo 12 mecsieB) Oesok, COmep:KAIIUNCS B YKa3aHHOM (hapMaleBTUYECKOM
COCTaBe, CBS3BIBACTCS CO CBOEH MHUINEHBIO ¢ apPUHHOCTBIO, KOTOpAasi COCTABIISIET IO MEHBILEH
mepe 90%, 95% wunm Gonblre oT ahUHHOCTH CBSI3bIBAHUS YKA3aHHOTO Oellka 0 YKa3aHHOTO
xpaHeHus. AQQPUHHOCTb CBSI3BIBAHMS MOXHO OMNpPEIENUTh, HANpUMep, C MOMOIIbIO
tBepaodaznoro mmmynopepmentaoro anHanmuza (TUDA, anrn. «ELISA») wiu mia3sMOHHOTO
pesoHaHca. buonornyeckyro akTUBHOCTb MOKHO ONPEAENUTD C MOMOLIBIO aHAJIN3a AKTUBHOCTH
Oenka, TAKOTO Kak, HaIpuUMep, NPUBEACHUE KIETKH, KOTOPask SKCIPECCUPYET YKA3aHHBINA OENoK,
B KOHTAaKT ¢ (papMaleBTHYECKUM COCTABOM, COAEPKAIIMM YKa3aHHbIA Oenok. CBs3bpIBaHUE
yKa3aHHOro Oejka ¢ TakoW KJIETKOH MOXXHO M3MEPHUTb HANpsIMYIO, HalpuMep, ¢ MOMOIIBIO
aHaJN3a METOIOM COPTUPOBKH KJIETOK C aKTMBHpOBaHHOMN (iyopecueniueit (anrn. «kFACS»). B
Ka4eCTBE AJbTEPHATUBBI, MOCIEAYIOUYI0 aKTUBHOCTb O€JKOBOI CHCTEMbI MOXKHO HU3MEPUTH B
HPUCYTCTBUH OeJIKa U CPABHUTH C AKTMBHOCTBIO OEJIKOBOIT CUCTEMBI B OTCYTCTBHE Oelka.

B HEKOTOpBIX MJUTIOCTPATHUBHBIX BapHUAHTAX OCYIIECTBJIECHUS IAHHOTO H300peTeHHs
YKa3aHHYK KOMITO3UIIMIO MOKHO MPUMEHSTh IS JIeUeHHst, NPOQUIAKTUKH U (MJH) 0OJerdyeHus
3a0oneBaHuss WM HapyuieHus. HeorpaHwuuBaromue npumepbl 3a00NeBaHUIl M HAapYLICHUH,
KOTOpbIE MOJKHO JIeunTh M (WJIM) MPEeNoTBpallaTh BBeIEeHHEM (HapMaleBTHUYECKHUX COCTABOB
COTJIACHO JJAHHOMY M300pETEeHHI0, BKJIIOUYAIOT B ce0s: NHPEKIUH, pecrupaTopHble 3a00IeBaHus,
00J1b, BO3HHMKAKOINYKD B peE3yJbTaTe JIOOOr0 MaTOJOrHYECKOTO COCTOSHUSI, CBSI3AHHOTO C
HEHPOTeHHOH, HEWPONaTHYeCKOW WM HOLUMLENTUBHOW OOJIbIO; T€HETHYEeCKOe HapyIIeHHE;
BPOXKIEHHOE HApYLICHHE, OHKOJIOTHYeCKoe 3adoneBaHue; repretudopmHoe 3aboneBaHue,
XPOHMYECKYK)  HMIMOMATHYECKYI0  KpalMBHHLY,  CKJIEPOAEPMHUIO,  rHmepTpodudeckoe
pyOueBanue; Oone3Hp YumIwia, JOOPOKAYECTBEHHYIO THUIEPIIA3HIO MPENCTATEIbHON JKEJIe3bl,
3a0oneBaHMsl JIETKUX, TaKHe Kak JIeTKas, YMEepPEHHas WM TsDKelas acTMa, aJuIepruiecKue
peakuny;, Oorne3Hp KaBacakw, CeprioOBHIHO-KIETOUHYIO aHeMuro, cuHiapoM Yepra - Crpocc;
Oone3Hb I'peiisca, MIPESKJIAMIICHIO, CHUHAPOM Ilerpena; ayTOUMMYHHBIN
muMponponudepaTUBHBI CHHAPOM; AyTOMMMYHHYK) TE€MOJHUTHYECKYI0 AaHEMHUIO;, MHIIEBOM
bapperta; ayTouMMyHHBIH yBeHT; TyOepkyje3, Heppo3;, apTpPUT, BKIOYAsT XPOHUYECKHH

PEBMATOUIHBIN apTPHUT; BOCHIAJIUTENbHBIE 3200JIeBaHNs KUIIEUHNKA, BKItodas Oonesnp Kpona u
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SI3BE€HHBII KOJIUT, CHUCTEMHYIO KPAaCHYI0 BOJYAHKY, BOCHalUTeNbHble 3aboneBanusi, BHU-
undpexmmo; CITN/L; adepes JIITHIIL, nHapyiieHus, BbI3BaHHBIE MYTALUSAMH, aKTHBHPYIOLINMU
IPONPOTENHOBYIO KOHBEpTa3y cyOTmim3uH-kekcuHoBoro tumna (anrn. «PCSK9») (ycunenue
¢ynkunonanpHbix MyTauui, YOM, anrn. «GOF»), HapyumeHus, BbI3BaHHBIE T'€TEPO3UTOTHOM
cemelinoi runepxonecrepunemueii (reCl’, anrn. «heFH»); nepBuunyio runepxosiecTepuHEMHIO;
OUCIHMITUIEMHIO;  XOJIECTaTUYeCKHe 3a00JieBaHUsl TE4YeHH, He(QpOTHUeCKHH  CHHOPOM;
TUIIOTUPEO3; OKUPEHHE, aTepoCKIIepo3; CeplevHO-COCYUCThIE 3aboeBaHus;
HelporereHepaTHBHbIE 3a00JIeBaHUS, MYJIBTHCUCTEMHOE BOCHAIUTENIbHOE 3a00JieBaHUEe Y
HoBopokaeHHbIX (aHra. «NOM ID/CINCA»);, Cungpom Makna - Ysmica (CMY, anrm.
«MWSy); cemeiinblii xononoBoli ayroBocnamutenbHbii cuHapoM (CXAC, anrn. «FCASy);
cemeitHyro cpenuzeMHoMopckyro nuxopanky (CCJI, anri. «FMF»); cBs3aHHBINA ¢ peLenTopoM
(dakTopa HeEKkpo3a OMyXOJU CHHAPOM mepuoaudeckor Jjuxopanku (anri «TRAPSy);
IOBEHWJIBHBI HAMOMATUYECKUN apTPUT C CUCTEMHbIM HaudaioM (Oone3Hp Ctmiuia), caxapHbIA
nuaber 1 m 2 Tuma, ayTOMMMYHHBIe 3a0oJjieBaHMs, 3a00JIEBAHHs JIBUTATENIbHBIX HEHPOHOB,
rna3Hele  3a00JeBaHUs, 3a0ONeBaHMs, MEPEIAlOIUecs] TIOJIOBBIM IyTeM; TyOepkyues;
3a00NneBaHNe WM TATOJOTMYECKOE COCTOSIHHE, KOTOPOE OCNa0AeTCs, WHTHOMPYETCsl WU
o0xeruaercss aHTaroHUCToM (hakropa pocra cocyaucroro sHuporenus (antraronucrom OPCO,
aurn. «VEGF»);, 3a0oyieBaHne Wi TATOJOTHYECKOE COCTOSIHHME, KOTOpPOE OCIadsieTcs,
UHrubuUpyercs win obnerdaercss HHruOUTOpoM Oeska mporpaMmmupyeMoil rudenu kietok PD-1;
3a00neBaHNe WJIM MATOJOTMYECKOe COCTOSHHE, KOTOpO€ OCiabnseTcsi, HHrUOUpyeTrcs WIn
o0Jyeryaercss aHTUTENIOM NPOTUB UHTEPJIEHKUHA; 3a001eBaHNe UM NaTOJIOTHYECKOE COCTOSHUE,
KOTOpOe OcCiabniseTcsi, MHrHOUpyeTcss WM oOJierdaercss aHTUTEJIOM MpOTHB (pakTopa pocra
HepBoB (anTurenoMm mnpotuB DPH, anrn. «NGF»); 3aloneBaHne WM NAaTONOTHYECKOE
COCTOSIHHME, KOTOpOe Ocladiisercs, nHruoupyercst mim odnerdaercs anturenom nporus PCSK9;
3a00JeBaHNe MM IaTOJOTMYeCKOe COCTOSIHUE, KOTOpoe OcCnabisiercsi, WHTHOMpPYeTcss WiIn
o0JierdaeTcss aHTUTEJIOM MPOTHB AHTHOMOSTUH-MOAOOHBIX OenkoB (aHTHTENnoM mpoTtus AllB,
anrn. «ANGPTLy); 3abosneBaHue WM MATOJOTMYECKOE COCTOSIHHE, KOTOpPOe OCIadsieTcs,
UHrUOUpyeTcss wWid  Oo0Jierdaercs AaHTUTENIOM TPOTHB aKTHUBUHA;, 3a00jeBaHuE WM
NATOJIOTUYECKOE COCTOSIHUE, KOTOPOE OCIA0IIAETCs, MHTHOUPYETCs WM O0JIer4aeTcsi aHTHTEIIOM
nporuB ¢aktopa pocta u auddepenuuporku (antutenom npotuB PPJI anrn. «GDFy);
3a00NeBaHNE WM TATOJOTMYECKOE COCTOSHHE, KOTOpPO€ OCIabNseTcsi, HHTUOUpyeTcs WIN
obneryaercs anturesoM npotuB Oenka Fel d1; 3aboneBaHne wim MaTOIOrHYECKOE COCTOSTHUE,
KOTOpOe ociadnsieTcs, WHrHOupyercss Wik oOjerdaercs AaHTUTENIOM TPOTHB KiacTepa
muddepenumposkn (anturenoM npotuB CD); 3aboneBaHue WM MATOJOTHYECKOE COCTOSIHHE,
KOTOpOe OCalnseTcsi, MHrHOUpyeTcs WM oOjierdaercs aHTHTEJIOM MPOTHB KOMITOHEHTA
komrmuieMenTa C5, mim ux KOMOMHALINH.

B HEKOTOpBIX WITFOCTPATUBHBIX BapHAHTaX OCYIIECTBJIEHHS] JaHHOTO H300peTeHUs
YKa3aHHYK KOMIIO3UI[MI0 MOJKHO BBOAMTDH NMAIMEHTY. BBeneHne MOKHO OCYIIECTBIATh JIFOOBIM
nyTeM, MPHUEeMJIEMbIM /Ui CIELUAINCTOB B AaHHOW oOmactu TexHuku. Heorpanuumsaromue

IYTH BBEIEHUs BKIIOYAIOT B ce0sl MEpOpasbHbINA, MECTHBIH WM NMapeHTepaibHbll. BBeneHue
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ONpENeNeHHbIMH  TMAapEeHTePAIbHBIMUA  IMyTSAMH MOXKET BKIKOYaTb B ceOs  BBEIOCHHE
(dapMareBTHUECKIX COCTaBOB COIJIACHO JAHHOMY H300pPETEHHIO B OPTaHU3M MAleHTa uepes
UTJly WM KaTeTep C NMPHUBENEHHEM YKa3aHHBIX COCTABOB B JIBUJKEHHE CTEPHJIbHBIM INIPULIEM
WIN KaKUM-JTHOO IPYrMM MEXaHWYEeCKMM YCTPOWCTBOM, TakKUM KaK CHCTEMa HENpepbhIBHOM
uHpy3un. Komnosuuumro, NpeacTaBieHHYI0 B JaHHOM H300pETE€HHM, MOXHO BBOAUTH C
TIOMOLIBIO MINPULA, HHBEKTOPA, MTOMITBI HJIH JIFOOOr0 IPYTroro yCTPOMCTBA, N3BECTHOIO B JAHHOM
00JacTH TEXHUKH, ISl MAPEHTEPAIbHOTO BBeneHUs. KOMITO3uLuIo, IpeiCTaBIeHHYI0 B JAHHOM
n300peTeHNH, MOYKHO TaK)K€ BBOJUTH B BUZIE a’pO30Jis Jisi aOCOPOLUH B JIETKUX WJIH TOJOCTH
HOCa. YKa3aHHbIe KOMIIO3WULMM MOKHO TaKKe€ BBOIUTH Ui aOCOpOLMM dYepe3 CIU3UCThIE
000JI0YKH, HAaITpUMeED, PU OYKKaJIbHOM BBEICHHH.

[Tpu ynotpeOieHuu B KOHTEKCTE TAaHHOTO JOKYMEHTA TEPMHUH «IIOJUCOPOAT» OTHOCUTCS
K 4YacTO HCIOJIb3YEMOMY SKCLUITUEHTY, MPUMEHIEMOMY TpU pa3paboTke (hapMaleBTHUECKUX
COCTaBOB JUISL 3AIUMUTHl AHTHTE]I OT pPA3JIMYHBIX (PU3NYECKUX CTPECCOB, TaKUX Kak
nepeMeInnBaHue, MPOLECCH 3aMOPAKMBAHUS-OTTAUBAHKS M B3aMMOJEHCTBHS Ha TIOBEPXHOCTH
paznena Bosayx/Boma (Emily Ha, Wei Wang & Y. John Wang, Peroxide formation in
polysorbate 80 and protein stability, 91 JOURNAL OF PHARMACEUTICAL SCIENCES 2252-2264
(2002); Bruce A. Kerwin, Polysorbates 20 and 80 Used in the Formulation of Protein
Biotherapeutics: Structure and Degradation Pathways, 97 JOURNAL OF PHARMACEUTICAL
SCIENCES 2924-2935 (2008); Hanns-Christian Mahler et al., Adsorption Behavior of a Surfactant
and a Monoclonal Antibody to Sterilizing-Grade Filters, 99 Journal of Pharmaceutical Sciences
2620-2627 (2010)), u MOXeT BKIIOYATh B ce0sl HEMOHHOE aM(pPUMATHUYECKOE MOBEPXHOCTHO-
AKTUBHOE BEINECTBO, COCTOSINEE U3 CIOXKHBIX 3(UPOB KUPHBIX KUCIOT TOJHOKCHITHIIEH-
copOuTtaHa. YKka3aHHblE CJOXHbIE 3(UpPBI MOTyT BKIIOYaTb B ce0s TOJIOBHYIO TIpYIIy
MOJMOKCUATUJICH-CoOpOUTaHa u  JUOO HACHIEHHY) MOHOJAypaTHY0 OOKOBYHO  ILEMb
(monucopbar 20; I1C20), nubo HEHACBILIEHHYK MOHOOJIEATHYIO OOKOBYIO Liemnb (rmonucopdar 80;
I1C80). B HEKOTOPBIX HMJUIIOCTPATUBHBIX BAPHAHTAX OCYIIECTBIIEHHS] JaHHOTO H300pEeTeHUs
noJjicopdaT MOXKeT MPUCYTCTBOBATh B YKA3aHHOM (PapMarieBTUYeCKOM COCTaBe B THAMA30HE OT
0.001% mo 2% (mac./06.). TloaucopOar Takke MOXKET COIAEP:KaTh CMECh PA3JIUYHBIX IETei
JKUPHBIX KHUCJIOT, Hampumep, mnonucopdar 80 COXEpKUT OJIEMHOBYIO, TajJbMHTHHOBYIO,
MHUPUCTHHOBYKO M CTEAPUHOBYIO JKMPHBIE KHCJIOTBI, MPH 3TOM MOHOOJEaTHast (paKius
coctasisieT okosio 58% mnommoucnepcuoii cmecu (Nitin Dixit et al., Residual Host Cell Protein
Promotes Polysorbate 20 Degradation in a Sulfatase Drug Product Leading to Free Fatty Acid
Particles, 105 JOURNAL OF PHARMACEUTICAL SCIENCES 1657-1666 (2016)).
Heorpannuuparomiie nmpumMeps! mosucopOaToB BKIKOYAKOT B ce0s monucopbar-20, monucopdar-
40, momucopbat-60, momucopdar-65 u moucopdar-80.

ITonucopOaT MOXeT ObITh BOCIPUMUMYHB K CAMOOKHCIICHHIO B 3aBHCUMOCTH OT pH u
TEMIEPaTypbl, U, KPOME TOTO, BO3ACHCTBHE YIbTPA(PUOIETOBOIO CBETA TAKIKE MOXKET MPUBECTH
k HectabunmpHOCTH (Ravuri S k. Kishore et al., Degradation of Polysorbates 20 and 80: Studies
on Thermal Autoxidation and Hydrolysis, 100 JOURNAL OF PHARMACEUTICAL SCIENCES 721-731

(2011)), B pesynbraTe 4ero B pacTBope 0Opa3yrTCss CBOOOAHBIE JKUPHBIE KHUCIOTBHI BMECTE C
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copOuTaHOBOM ronoBHOH rpynmnoil. CBoOOAHBIE KUPHBIE KHCIOTBHL, OOpasyroIuecs u3
nojicopbaTa, MOTYT BKJIFOYaTh B celsi JroOble anudarudeckre KUPHbIE KUCIOThI C HIECTHIO-
IBAaNLATHIO aTOMaMH yriepoaa. HeorpaHu4uBaroie MpUMepbl CBOOOMHBIX KUPHBIX KHUCJIOT
BKJIFOYAIOT B Ce0Sl OJIEMHOBYI KHCJIOTY, MaJbMHTHHOBYIO KHCIIOTY, CTEAPUHOBYIO KHCIIOTY,
MUPUCTHHOBYIO KUCJIOTY, JIAYPHUHOBYIO KHCJIOTY WJIM UX KOMOWHAIIMH.

B HEKOTOpBIX WILIFOCTPATUBHBIX BapHaHTaX OCYIIECTBJIEHUS MAHHOTO H300pETeHHUs
nonucopOaT MoxeT 00pa3oBbIBATh YACTHIBI CBOOOIHBIX JKUPHBIX KHCJIOT. Pasmep wacTuig
CBOOOIHBIX KUPHBIX KHCJIOT MOKET COCTaBJISITH IO MEHbINEH Mepe 5 MkM. B momosHeHue K
STOMY, 3TH YaCTHIbl JKUPHBIX KHCJIOT MOKHO KJIACCH()PUIIMPOBATH B COOTBETCTBHH C WX
pasmepom kak Buaumble (> 100 wmkwm), cyO-Bugumbie (< 100 MKM, KOTOpbIE MOXKHO
noapasnenutb Ha MUKpoHHBIE (1-100 Mxkm) u cyOmukponnsie (100-1000 HM)) 1 HAHOMETPOBBIE
gactunpe! (< 100 #M) (Linda Narhi, Jeremy Schmit & Deepak Sharma, Classification of protein
aggregates, 101 JOURNAL OF PHARMACEUTICAL SCIENCES 493-498). B HekoTOpbIX
WITFOCTPATUBHBIX BapHAaHTaX OCYINECTBIECHHUS TAHHOTO H300pETEHUs] yKa3aHHBbIE YaCTHIIbI
JKUPHBIX KHCJIOT MOTYT TPEACTABNIATH COOON BUAMMBIE YaCTHIIbl. BHUIUMbIE YaCTHIIBI MOYKHO
OMpeneuTh MyTEM BH3YaJbHOrO OCMOTpPa. B HEKOTOPBIX HILTOCTPATUBHBIX BapUaHTaX
OCYIIECTBIICHHs] TAHHOTO W300pETeHUs yKa3aHHbIE YAaCTUIBI JKMPHBIX KHCJIOT MOTYT
NPEeACTaBIIsITh CO00M cyO-BuanMbIe YacTuiibl. Cy0-BUAMMbIE YACTHIIBI MOKHO MOHUTOPHPOBATH
C TIOMOLIBID METONA CBETOBOM OynokuMpoBkU B coorBercTBHHM ¢ Papmakomeeii CIIA (anrm.
«USPy).

B HEKOTOpBIX HWIIFOCTPATUBHBIX BapHaHTaX OCYIIECTBJIEHHS JaHHOTO W300pETeHMUs
KOHLIEHTpaLusl roaucopOaTa B YKa3aHHOW KOMITO3UIIMU MOXET cOCTaBisATb okoso 0,001%
Mac./00., okoso 0,002% wmac./06., okomo 0,003% mac./06., okono 0,004% mac./06., OKOJIO
0,005% mac./06., okono 0,006% wmac./06., okojgo 0,007% wmac./06., okomgo 0,008% wmac./00.,
oko010 0,009% mac./00., okojo 0,01% mac./00., okono 0,011% mac./06., okoso 0,015% mac./00.,
okoJio 0,02% mac./06., 0,025% mac./00., okono 0,03% mac./00., oxono 0,035% mac./00., 0K0JI0
0,04% mac./00., okogo 0,045% mac./00., okomo 0,05% mac./00., okono 0,055% mac./00., okoo
0,06% mac./00., okojo 0,065% mac./00., okomo 0,07% mac./00., okono 0,075% mac./00., 0koo
0,08% mac./00., okogo 0,085% mac./06., okono 0,09% mac./00., okono 0,095% mac./00., OKoJIO
0,1% wmac./06., okono 0,11% mac./00., okono 0,115% mac./00., okoso 0,12% mac./06., okoso
0,125% mac./00., oxono 0,13% mac./00., okomo 0,135% mac./06., okono 0,14% mac./00., okoso
0,145% mac./00., oxono 0,15% mac./00., okojo 0,155% mac./06., okono 0,16% mac./00., OKoI0
0,165% mac./00., okono 0,17% mac./00., okojo 0,175% mac./06., okono 0,18% mac./00., okoo
0,185% mac./00., okoso 0,19% mac./00., okoso 0,195% mac./00. uiu okoso 0,2% mac./00.

B HEKOTOpBIX WILIFOCTPATUBHBIX BapHaHTaX OCYIECTBJIEHUS MTaHHOTO H300pETeHMUs
Aerpaganys nojaucopdaTa MOXKET OCYLIECTBISTBCS JINMA30H (-aMu), IPUCYTCTBYIOLIEH (-UMH) B
yKa3aHHOH KOMIO3UIMH. YKa3aHHasi (-ble) Jumasa (-bI) MOKET (MOTYT) MpPENCTaBJISITh COOOMU
NPOM3BOICTBEHHbIE MPUMECH, KOTOpPblE MOT'YT BO3HHMKATh B IMPOLECCE MPOM3BOIACTBA U MOTYT
BKJIFOYaTh B CeOsi TPH OCHOBHBIE KATErOPUH. MPOHCXOSIINNE U3 KJIETOYHOro cyOcTpara,

NPOUCXONAIINE U3 KJIETOYHOW KyJbTYpbl U OOpasyroIluecs BCIEACTBHE ITOCIEIYIOLIErO
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Bo3zaelicTBus. Ilpumecn, mpoucxoasmue U3 KJIETOUHOro CyOCTpara, BKIIIOUAIOT B ceOs, HO He
OrPaHMYMBAIOTCS MMH, O€NKH, MOJy4YeHHbIE U3 OPraHM3Ma-XO35MHA, U HYKJIEHHOBYIO KHUCJIOTY
(reHoMHY10, BekTOpHYIO miu cymmapHyto JIHK kierku-xossmna). [Ipumecu, npoucxonsimue u3
KJIETOYHOH KyJNbTYpbl, BKJIIOUYAIOT B ce0s, HO HE OrpaHUYHBAIOTCS WMH, HHAYKTOPBI
aHTUOMOTUKY, CBIBOPOTKY W JpyrHe KOMIIOHEHTbl MUTATeNbHOH cpeabl. Ilpumecw,
oOpasyrommecs: BCIEACTBHE IIOCIENYIOLIEr0 BO3MEHCTBUS, BKIKOUYAOT B ce0s, HO He
OTPaHMYMBAIOTCS WMH, (DEPMEHTBl, pEareHTbl sl XUMHYECKOro M OHOXMMHYECKOTrO
BO3MeicTBUsl (Hampumep, OPOMUCTBIM I[MaH, T'YaHUIHH, OKUCIUTEIHM W BOCCTAHOBHTEJN),
HEOpraHUYeCKHe COJM (HAmpUMep, TSKEIble METa/UIbl, MBIIIbSK, HEMETAJUIMYECKU HOH),
PacTBOPUTENH, HOCHUTENHM, JIUTaHIbl (HANpPUMEp, MOHOKJOHAIbHBIE aHTUTENAa) W APYrHe
BBIMbIBAEMbIE BEIECTBA.

B onmHOM acrniekTe JaHHOTO M300pETEHHs YKa3aHHAs JIUMa3a MOXKET MPENCTaBIATh COOOi
CepuH-rUpoa3y. B KOHKPETHOM acmekTe DaHHOTO M300PETeHHsl yKa3aHHasl JIUMa3a MOXKET
NpPEACTaBIATh coOoi Oenok, momoOHbI kapOokcmmcrepase B-1 (A0OA06117X9). B nmpyrom
KOHKPETHOM acCIeKTe AaHHOTO H300pEeTeHUs] yKa3aHHas JIMIa3a MOXKET MPENCTaBIATb COOOi
Oenok, monoOHBIH medeHouHOW KapOokcmmcrepaze 1 (AOAO61IFE2). B eme opHOM
KOHKPETHOM aCreKTe JaHHOTO N300PETeHUs yKa3aHHas JINIa3a MOXKET MPEICTaBISATh COOOH Kak
Oenok, momoOHBIA KapOokcwimdcrepaze B-1, Tak u  0Oenok, MOAOOHBIA MEYEHOYHOH
kapOokcmmcrepase 1.

BrnusHne numna3z Ha aerpajanuio mnojucopOara MAEHTHQUIUPOBAIN C NPUMEHEHUEM
criocoOOB BBISIBJICHHST B COOTBETCTBUM C HEKOTOPbIMU HWJUTIOCTPATHBHBIMH BapHaHTAMHU
OCYIIECTBJIEHHSI JAHHOTO U300pETeHHUS.

ITocne wupeHTuuUKaLUU JHUMa3, KOTOpble MOTYT  OCYIIECTBJIATH  AETPafaluio
noiaucopOaToB B ONpPENeNeHHbIX OEJKOBBIX Ipernapartax, Obulo Obl Ype3BBIMAHHO BBIFOJHO U
JKEJIaTeJIbHO MMETh PeareHThbl, CnocoObl U HAOOphI I Creu(UIecKoro, YyBCTBUTEIBHOIO U
KOJIMYECTBEHHOTO OMpenesieH st U (M) ACTUIeIIMUA YPOBHS TaKUX JIMIA3, a Takke pa3padoraTh
CTIOCOOBI MOJTyYEH s KOMITO3ULIUI ¢ HU3KUMH YPOBHSIMH JIMIIA3,

B HEKOTOpBIX HJUTIOCTPATUBHBIX BapUaHTaX OCYLIECTBJEHHs NAHHOTO H300peTeHwHs
NPEACTABICHbI KOMIIO3HLIUH, KOTOPBIE COMEPKAT MEHbIIE YeM OKOJIO 5 ppm Oenka, mogoOHOro
kapbokcumacrepase B1, u (wnm) 6enka, mogoOHOro nmeuyeHoYHoM kapOokcmmcrepase 1.

B HEKOTOpBIX HJUTIOCTPATUBHBIX BapUaHTAX OCYLIECTBJCHHUs NAHHOrO H300peTeHwHs
OCTaTOYHOE KOJMYEeCTBO Oejika, monoOHoro kapookcmmcrepase B-1, u (wm) Genka, mogoOHOTO
MEeYeHOUHOH KapOOKCcHdCTepase 1, B yKa3aHHOW KOMIIO3HLMU MOKET COCTABJIATh MEHbBILIE YeM
OKoJo S5 ppm. B HEKOTOPBIX WIUIIOCTPATHBHBIX BapHAHTAX OCYIUECTBJCHHUS JaHHOTO
n300peTeHNs] OCTAaTOYHOE KOJNMYECTBO Oenka, momoOHoro kapbokcmiscrepase B-1, u (unm)
Oenka, MogOOHOTO TMEYeHOYHOH kapOokcmicrepase 1, cocramisier MeHbime dem okosio 0,01
ppm, okoso 0,02 ppm, okxono 0,03 ppm, okono 0,04 ppm, okono 0,05 ppm, oxosno 0,06 ppm,
0,07 ppm, 0,08 ppm, 0,09 ppm, okoso 0,1 ppm, okono 0,2 ppm, okozno 0,3 ppm, okoso 0,4 ppm,
okouno 0,5 ppm, okoso 0,6 ppm, 0,7 ppm, 0,8 ppm, 0,9 ppm, oxos0 1 ppm, okoso 2 ppm, OKOJIO

3 ppm, OKOJIO0 4 ppm WJIXA OKOJIO S ppm.
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B HEKOTOpBIX HJUTIOCTPATUBHBIX BapHUaHTaX OCYLIECTBJCHHUs NAHHOTO H300peTeHHs
NPENCTaBJICHbl  pPa3jM4Hble CIOCOObI  TONYYeHUS KOMIIO3WLMH, Ccoaepskaieil  Oelok,
NPECTABISIIOINI UHTEpEC, C COAEp)KaHHEeM MEHbINe 4YeM OKOJIO 5 ppm Oenka, momoOHOro
kapbokcumacrepase B-1, u (vm) Oenka, mogoOHOro neueHouHoH KapOokcuiscTepase 1.

B naHHOM wu300peTeHMM TakKe MPEACTAaBICH CIOCO0 TIOJNYYeHUs] KOMITO3HLIUY,
comepskameil OeoK, MPeACTaBIAIIINN HHTepeC, ¢ COAEPKaHWEM MeHbIIe YeM OKOJIO 5 ppm
Oenka, mnomoOHoro xkapOokcuimdcrepase B-1, u (unm) Oenka, mOIOOHOrO IEUYEHOYHOH
kapOokcumacrepase 1, cmocod, Bkimouaromuii B ceds GopmMupoBaHue oOpasna ¢ yKa3aHHBIM
OesIKOM, TIPENCTABISIIOLINM HHTEPEC, U JIUMA30#, MPUBEIEHHE YKa3aHHOrO 00pasiia B KOHTAKT C
30HOM, TPH STOM YKa3aHHbII 30HI OONamaeT CIOCOOHOCTBIO CBSI3bIBATHCS C YKA3aHHOM
Juma3of Aisi oOpa3oBaHUsi KOMIUIEKCA, W OTAEJIEHHE YKA3aHHOTO KOMILIEKCa OT YKa3aHHOTO
obpasua.

B HEKOTOpBIX HJUTIOCTPATUBHBIX BapUaHTaX OCYLIECTBJCHHUs NAHHOrO H300peTeHwHs
yKa3aHHBINA 00paser MOXKHO MOJYYUTh Ha JIFOOOH cTaanu OHomnporecca, HapuMep, KUIKOCTb OT
kyneTypbl kietok (JKKK), cobpannas skupkocts oT KyabTypsl kietok (CIKKK), obpazen st
kBanuukanuu npousBonuTenbHOCTH Tporecca (OKIII), wva srobol cTaguu MOCIeqyromen
o0paboTku, Hampumep, pacTBop JekapcTtBeHHoro mnpemnapara (PJIIT) wnmu nekapCTBEHHBIHM
npenapat (JII1), conepskamuii KOHEYHBIN MTPOAYKT, COCTABICHHBIN B BUAE (HapMaleBTHUECKOTO
cocraBa. B HEKOTOPBIX WIUTIOCTPATHBHBIX BapUAHTAX OCYIIECTBJICHHUS AAHHOIO HM300peTeHHUs
yKa3aHHbIH 00pa3er] MOKHO MONTYYUTh Ha JIF0OO0# CTaauu MOCIeAYIOIero NpoLecca OCBETIICHHUS,
XpomaTorpagu4eckoil OUMCTKM, BUPYCHOH HWHAKTUBALMU WM (QuiabTpauun. B HeKoTOphIX
KOHKPETHBIX WJUTIOCTPATHBHBIX BapHUaHTaX OCYLIECTBICHHs NaHHOTO M300pETeHHUs] YKa3aHHBINA
JIEKapCTBEHHBIN MpernapaT MOXKeT ObITh BBIOPAH M3 MPOU3BEAEHHOIO JIEKAPCTBEHHOTO MpenapaTa
B KJIMHHYECKUX YCJOBHUSX, NPH TPAHCIIOPTHPOBKE, XpAaHEHWH WM obOpameHuud ¢ HUM. B
HEKOTOPbIX JPYTrUX KOHKPETHBIX WIUIIOCTPATHBHBIX BAaPUAHTAX OCYLIECTBJICHUS HaHHOTO
n300peTeHNs yKa3aHHbIHN JIEKAPCTBEHHBIH MpernapaT MOKET COepsKaTh moaucopoar (-bi).

B HEKOTOpBIX HJUTIOCTPATUBHBIX BapHAHTAX OCYLIECTBJEHHS JAHHOrO H300peTeHws
yKa3aHHBIN CIOCO0 MOJy4YeHHUs] KOMIIO3ULIMHU, COAEpKallel OOk, MPEACTABISIOUHI HHTEPEC, C
COZIepKaHUEM MEHbIIEe YeM OKOJIO 5 ppm Oenka, mogobHoro kapookcmmcrepase B-1, u (um)
Oenka, MOmMOOHOrO TMEYEHOYHOW KapOOKCHidCcTepase 1, MOKET Takke BKIKOYaTh B cels
IOTOJHUTEJbHBIE XpOMATOrpapUueCcKie CTaUH.

B HEKOTOpBIX HJUTIOCTPATHUBHBIX BapUaHTaX OCYLIECTBJCHHUs NAHHOrO H300peTeHwHs
croco0d MONy4YeHUs KOMIO3ULMHK, CoAepKaliell OeNoK, MPEenCTaBISIOLUINA HHTepEeC, U MEHbIIe
4eM OKkojio 5 ppm Oenka, momoOHoro kapOokcmmscrepase B-1, u (wmm) Oenka, momoOHOro
NEeYeHOUHOH KapOoKcHiscTepase 1, MOXKET JOMOJHHUTEIbHO BKIIOUYaTh B ceOs (PHIBTpaLUIO
OJHOTO WJIM BCEX W3 CleAymomero: obpaslia, 3i0ara W3 OAHOW wWiu Oonbliero vucia
xpomarorpapuuecknux craguid W (WIM) DBJIOGHTa W3 OAHOM WM OOJbIIEro 4Yucia
XpomarorpapuuecKux CTaaui.

ITpu ynoTtpeOaeHur B KOHTEKCTE JAHHOTO JOKYMEHTA TEPMUH «BHPYCHAsl (HIbTPALIUS)

MOJKET BKJIOYATh B ce0st (bI/I.]'IpraI_II/IIO C HUCIIOJIB30BAHUEM TTOAXOOAIINX (I)I/IJ'IprOB, BKJIKO4YasdA, HO
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He orpaHuunBasch My, Planova 20N™, 50 N unn BioEx or Asahi Kasei Pharma, ¢punbtpsl
Viresolve™ or EMD Millipore, ViroSart CPV or Sartorius mnmu ¢unstpst Ultipor DV20 nu6o
DV50™ or Pall Corporation. PsagoBomy crenuaniucty B AaHHOH OONAacTH TEXHHKH Oyner
OYEBHUJIHO, KaK BBbIOpaTh MOAXOMAIIMN (DHIBTP U IMONYYEHHs >KENAEeMbIX XapaKTEePUCTHK
¢dunbTpanuu.

B HEKOTOpBIX MJUTIOCTPATUBHBIX BapHUaHTAX OCYIIECTBJICHUS NAHHOTO H300peTeHHs
crocod TMoNydeHHs KOMIO3ULMH, Cofeprkainell Oeyok, MPencTaBisIOUINi HHTepeC, U MEHbIIe
4eM Okojio 5 ppm Oenka, momoOHoro kapOokcwmdcrepase B-1, u (wnmm) Oenka, momoOHOro
NeYeHOYHOH KapOoKcmiacTepase 1, MOXET IOMOJHUTENbHO BKJIOYaThb B CE0sl BBINOJIHEHUE
YO/[I® ogHOro wiM BCeX W3 CIEQYIOIIero. oOpasiia, 3J10aTta U3 OMHON WM OOJIbINEro 4Yucia
xpomarorpaduyuecknx craguid W (WIM) DBJIOGHTa W3 OAHOM wiu  Oonbliero 4ucia
XpoMaTorpapuIecKux CTaaui.

IIpu ynoTpeOneHnH B KOHTEKCTE JAAHHOTO JOKYMEHTa TEPMHUH «yJIbTpadUIbTPaLIUsy,
wim «Y®», MOKeT BKIOYaTh B ceds mporecc MeMOpaHHOH (QUIbTpaLUH, aHAJOTHYHBIHI
00paTHOMY OCMOCY, C HCIIOJIb30BAaHHEM T'HAPOCTATUYECKOrO AABIEHHS ISl MPOTAJKHUBAHUS
BOJBI 4Yepe3 MOJNyNpOHHUIaeMyr0 MemOpaHy. YipTpadunbTpanus moapoOHO ommcaHa B padoTe
LEOS J. ZEMAN & ANDREW L. ZYDNEY, MICROFILTRATION AND ULTRAFILTRATION: PRINCIPLES
AND APPLICATIONS (1996). lns ynpTpaduiabTpalluid MOXKHO MPUMEHSTh (PHIIBTPBI C pasMepoM
nop Menbine uem 0,1 mxm. ITpu npuMeHeHnn GUIBTPOB, UMEIOIINX TAKOW MaJIbId pa3Mep mop,
MOJKHO CHU3UTh 00beM oOpasia 3a cyer mpomnyckanus Oydepa s odpasua uepe3 GuibTp, B TO
BpeMs KaK aHTHUTENA YAEPKUBAIOTCA 33 (PHUIIBTPOM.

IIpu ynorpeOneHnn B KOHTEKCTE JAAHHOTO JOKYMEHTa TePMHUH «IHA(QUIbTPALVs», WUIIH
«A®», MOKeT BKJIFOUATh B ce0s crtocod MpUMEHEeHUs yibTpaduiIbTPOB IS YAAJIeHUsI 1 oOMeHa
COJIEH, CaxapoB U HEBOJAHBIX PACTBOPHTENEH, I OTAENEHHs CBOOOIHBIX YaCTHUI] OT CBS3AHHBIX
YACTHL, AJIS1 YOAJEHUS HU3KOMOJIEKYJSIPHOTO Marepuana M (Miam) aist ObICTPOro M3MEHEHHs
WOHHOM cpenbl U (wiam) pH-ycnoBuii cpenpl. PacTBOpeHHBIE MHKPOBELIECTBA YAAJSIFOTCS
Hauboee 3 PpekTUBHO MyTeM N00aBIEHUs PACTBOPUTENS K YIbTPAQUIBTPYyEMOMY PaCTBOPY CO
CKOPOCTBIO, TMPHOJM3UTEIBHO PABHOW CKOPOCTH  YIbTpaQUIbTPALMUA. ITO  BBIMBIBAET
MUKpPO(PAarMeHThI 3 PacTBOPA B MOCTOSTHHOM 00beMe, 3(h(EeKTUBHO MPOU3BOAS YIAEPKIBACMOE
aHTHUTENIO. B ompeneneHHbIX BapUaHTaX OCYILIECTBJICHUS IAHHOTO H300PETeHUs] CTaaHIo
auauUIBTPallil MOKHO HCIIOJIb30BaTh JUISI 3aMEHBI Pa3JIMYHbIX Oy(epoB, HMCHOIB3YEMBIX B
CBSI3U C JTaHHBIM H300peTeHHeM, HeoOs3aTeNbHO - Mepen AalbHeleil xpomarorpaduen wim
APYTUMH CTaIUSMHU OYHCTKH, a TAKXKe JJIs YAAJIEHHs TPUMecei U3 mpernapara aHTUTE.

B HEKOTOPBIX WJLTFOCTPATUBHBIX BapHAHTAX OCYIIECTBJICHHUS JaHHOTO H300peTeHUs
YKa3aHHBIA 30HI MOXET 00JafaTh CHOCOOHOCTBIO CBSI3BIBATBCS C TBEPAOW IOIJIOKKOM.
Vka3zaHHas TBepHasl MOMJOXKKA MOXKET IMPENCTaBJATh COOOH MOOYI0 M3 XOPOIIO HM3BECTHBIX
NO/UIOKEK WJIM MATpHll, KOTOPblE B HACTOSIIEe BPEeMs MIMPOKO HCIIONB3YIOTCS WM
NPEANIATalOTCs A1 UMMOOHMITU3ANH, pasaeneHus 1 T. . OHU MOTYT NPUHUMATh GOPMY HaCTHL,
JIMCTOB, renel, GuIbTpoB, MEMOpPaH, BOJIOKOH, KAMJUIAPOB MM MUKPOTHTPOBAJIBHBIX IOJIOCOK,

npoOUpPOK, TUIAHIIETOB WJIM JIYHOK U T. A. YI0OHas MOAJIOKKA MOXET ObITh M3rOTOBJIEHA U3
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CTEKJIa, KPEMHHUS, JIATEKCa WJIM MOJMMEPHOro Marepuana. JucnepcHsle MaTepuaibl, HapuMep,
rpaHysbl, Kak IPaBHJIO, SIBISIFOTCA MPEANOYTUTENbHBIMU H3-32 HMX OoJbliel CBs3yroImel
CIOCOOHOCTH, YTO OCOOEHHO KacaeTcsl MOJMMEPHBIX rpaHyJsl. TBepaast MOAJIOKKA B BUIE YaCTHL,
UCTIONb3yeMasi COTJIACHO JAHHOMY M300pETEHHIO, COAEPXKUT Ccepudeckue TIpaHyJIbL
HemarauTtHble MONMMepHBIE TPAaHYJIbI, MPUTOIHBIE JJIST UCIONb30BAHUS B CIIOCOOE COTIACHO
JaHHOMY H300peTeHuro, BbIMyckaoTcs: kommanuedl Dyno Particles AS (r. Jlunnectpewm,
Hopserus), a Taxke kommanusmu Qiagen, Pharmacia u Serotec.

OnHako st  OONErdeHUss MAHMIYJUPOBAHMA U PA3OENICHUS] TMPEANOYTHTEIbHBI
MarHuTHble TpaHyibl. [Ipu ymoTpebneHMM B KOHTEKCTE JAHHOTO JOKYMEHTa TEepMHUH
«MAarHUTHBII» O3HAYAET, YTO MOMJIOKKA COCOOHA UMETh MArHUTHBIA MOMEHT, MepenaBacMblil
€l Mpu NOMEIEHHWH B MArHUTHOE TOJie, U, TaKUM O00pa3oM, MOXET MepeMeINaThCsl TOx
AeMCTBHEM 3TOro mojsi. JpyruMu cloBamM, TOIJIOKKA, COAEpIKalasi MarHUTHbIE YacCTHUIBL
MOJKeT OBITh JIETKO yJajeHa NyTeéM MAarHWTHOW arperanuy, 4to obecrnedynBaeT ObICTPBIH,
npocToil 1 3P PEeKTHBHBIA CIIOCOO pa3eNeH s YaCTHI TIOCIIE CTAIUU CBSA3BIBAHMS HYKJICHHOBBIX
KHCJIOT | SIBIISIETCS TOPa3f0 MEHee KECTKUM CIocoOOM, 4eM TPaTULOHHBIE METOAMKH, TAKHe
KaK LeHTPU(YrupoBaHUE, CO3MAOIINE CHIIBI CABHUIra, KOTOPBIE MOTYT Pa3pyllaTh HYKJIEHHOBbIC
KucIoThl. ClenoBaTeNbHO, MPUMEHSS CHoco0 COrIaCHO NAaHHOMY H300pPETEHHIO, KOMILIEKC,
00pa30BaBIIMICS MEXIY 30HIAOM H JIMINA30H, MOXKHO YIAJIUTh NMyTeM NPUJIOKEHNUS MarHUTHOTO
TOJIsI, HAIPUMep, ¢ MOMOIIBI MOCTOSHHOrO MarHuTa. Kak mpaBmiio, JOCTaTOYHO MPHIIOKHUTD
MarHuT K CTEHKE COCyla, COZIEp’Kallero cMech o0pasua, 4YTOOBl YaCTHLbI NMPHCOSTUHIIINCE K
YKa3aHHOW CTEHKE COCYZa, U BBUIUTH OCTABINYIOCS 4acTh 0Opas3ia. B HEKOTOPBIX KOHKPETHBIX
acreKkTax JaHHOTO M300peTeHUs] MOXKHO IPUMEHSTh CyneprnapaMarHUTHbIE YaCTHULIbl, HATIPHIMED,
onucaHHble kommaHuel Sintef B mateHTHoM nokymeHnTe EP-A-106873, mOCKOIBKY MOXKHO
n30eXaTb MArHUTHOH arperauuy W CIMIAHWA YacTHIl BO BPEMsl peakiuH, oOecreunBas TeM
CaMbIM PAaBHOMEPHYIO JSKCTPAKLMIO HYKJIEHHOBBIX KHCJIOT. XOpOLIO W3BECTHbIE MAarHUTHbIE
yacTulpl, nponaBaemble kommanwer Dynal AS (r. Ocno, Hopserums) xak DYNABEADS,
0COOEHHO MOIXONAT JAJISi IPUMEHEHHUsS] B TaHHOM u300pereHun. Kpome TOro, MOKHO MOJIyYUTh
TpaHyJibl WIH APYTUe TOAJOXKKH, HMEIOININE pa3jIMuHble THIbI (YHKIHOHAIU3UPOBAHHON
MIOBEPXHOCTH, HAMPUMEP, IMOJIOKUTENIBHO 3apsiKeHHbIe Witk TuapodoOHble. Bbuto moKasaHo, 4To
XOpowio paboTaroT cad0 W CHJIBHO TMOJIOKUTENBHO 3apsUKeHHbIE IMOBEPXHOCTH, cllabo
OTPHULATENIbHO 3apsUKEHHBIE HEWTpasbHbIE MMOBEPXHOCTH M TUAPO(oOHBIE TOBEPXHOCTH,
HaIpuMep, € MOJNYPETAHOBBIM MOKPBITHEM.

B HEKOTOpBIX WILIIOCTPATUBHBIX BapHAHTAX OCYIIECTBJICHHS JaHHOTO H300pETeHUs
YKa3aHHBIA 30HI MOXeT 00JianaTh CIIOCOOHOCTBIO CBSI3BIBATHCSI C TBEPIOHW IOIJIOKKOW C
NOMOIIBIO JHraHna. HeorpaHumuuBaromue MpuUMepbl MOTYT BKIKOYAaTh B Ce0s WHAMKATOD,
MOJIeKYJTy OMOTHHA, MOIU(HULIUPOBAHHYIO MOJIEKYJy OMOTHHA, MOAU(PUIIUPOBAHHYIO MOJIEKYJTY
OonoTuHa, MOAU(PHUIUPOBAHHYIO MOJIEKYJIY OouotuHa, HYKJIEHHOBYIO KHCJIOTY,
MIOCJIEIOBATENIbHOCTh O€JIKa, METKY 3IHUTOMNA, MOJIEKYJY C HH3KHM COZIEP’KAaHHEM 3JIEKTPOHOB
WA MOJIEKYJIy C BBICOKHM CONIEp’KaHUEM 3JIeKTpOHOB. KOHKpeTHBIE MpUMepsl TUTaHAOB MOTYT

BKJIKOYaThb B ce6;1, HO HE OIrpaHUYHBATbLCA UMH, MOJICKYJTY OMOTHHA HJIH MOI[I/I(bI/I]_II/IpOBaHHYIO,
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TAKyl0 Kak MOJIEKyJa e3MMHUHOOMOTHHA, MOJEKYJy AE€CTHOOMOTHHA, BUIMHAJBHBIE TUOJIBL
Takue Kak 1,2-ITuruapokcusTaH, 1,2- ANruAPOKCULIMKIIOTeKCAH U T. 1., TUTOKCUT€HUH, MAJIbTO3Y,
OJIMTOTUCTHAWH, TIYTaTHOH, 2,4-muHUTpoOeH30i, ¢eHmnapceHar, oxHouenodeunyro JIHK
(ouTHK, anrn. «ssDNAy), meyxuenoueunyro JHK (au/lHK, anrn. «dsDNAy), mentun umm
NOJIMIIENITH/, XeJaT MeTajula, caxapuj, PoAaMuH win (ayopecuewH, Wi JroOOH ranreH, K
KOTOPOMY MOJKHO TOJIYYUTh aHTHUTENO. lIpuMepbl JUraHgoB M peareHToB Ui MX 3axBaTa
BKJIIOYAIOT B ce0sl CIEeyIoLIMe, HO He OrPAaHWYMBAIOTCS MMH. JT€CTHOOHMOTHH MJIM CTPYKTYPHO
MOIU(UIIMPOBAHHBIE PEAreHThl HA OCHOBE OMOTHHA, BKIFOYAs MOJIEKYJy Ie3UMHHOOMOTHHA,
MOIU(PHUIMPOBAHHYID MOJIEKYJy OMOTHHA, KOTOpPbIE CBS3BIBAIOTCS C O€lKaMH CeMeHCTBa
aBUJIMH/CTPENTABUINH, KOTOPbIE MOTYT, HANpUMeEp, MPUMEHSThCS B (pOopMax CTpenTaBUAMH -
araposa, OJJMTOMEPHBII aBUAMH - arapo3a MM MOHOMEPHBIH aBU/IMH - arapo3a; Jirodoi 1,2-1uon,
takoii kak 1, 2-muruppokcmstan (HO-CH,-CH,-OH), u npyrume 1,2-aurunpokcuaiKaHsbl,
BKJIFOYAs  [UKJIMYECKHE  ajKaHbl, Hampumep  1,2-IUTHIPOKCULIMKIIONEKCAH, KOTOpBIE
CBSI3BIBAIOTCS C QJIKWJI- WIH apHJIOOPOHOBOM KHUCIIOTOW WM CIIOXKHBIMU 3(upamMu OOpOHOBOM
KUCJIOTBI, TakuMu Kak ¢eHmn-B(OH), wmm rexcun-B(O-3Tun), , KoTopble MOTryT OBITh
NPUCOCAMHEHBI Yepe3 aNKWIbHYI0 WM apWIbHYIO TPYIIY K TBEPAOMY MaTepHaTy-TIOAJIOKKE,
TAKOMy KaK araposa;, MajbTo3a, KOTOpasi CBSI3bIBAETCS C MaJbTO30CBS3BIBAIOIINM OelKoM (a
TaKke ¢ JIFOOH APyroi mapoii caxap/caxap-CBs3bIBAIOIINN OeoK Wi, 6oee MUpoKo, ¢ IFO0H
Napoi JTMTraHa/TUTaHA-CBA3BIBAIOIINN OENIOK, KOTOpasi MMEET CBOMCTBA, PACCMOTPEHHBIE BBIIIE);
ranTeH, TAKOH KaK AUHUTPO(EeHUIbHAS TPyNNa, Ui JI000r0 aHTHUTENa, MPU 3TOM YKa3aHHBINA
ranTeH CBA3BIBAETCS C AHTUTENIOM IPOTHUB TalTeHa, KOTOPOE PAClO3HAET yKAa3aHHbBIN TranTeH,
Hanpumep, AUHUTPOPEHUIbHAs TPpyMna OyeT CBA3bIBATHCA ¢ aHTUANHUTPOdeHnn-1gG; nurann,
KOTOPBIH CBSI3BIBAETCSI C MEPEXOIHBIM METAJUIOM, HANpHMep, OJMIOMEpHBIH T'MCTUAUH Oyaer
cesi3piBaThes ¢ Ni(Il), peareHT aust yiaBIuBaHUS MEPEXOAHOTO METaIa MOXKET MPUMEHSTHCS B
(opMe CBSI3AHHOTO CMOJIOM XE€JaTUPOBAHHOIO mepexomaHoro meramia, Takoro kak Ni(ID),
XEJNaTUPOBAHHBIM  HUTPUITPUYKCYCHOM  kucimorod, wmu  Ni(Il),  xemarmpoBaHHBIN
UMHUHIUYKCYCHOM KHCIIOTOM; TJIyTATHOH, KOTOPBIH CBSI3BIBAETCS C MIIyTaTUOH-S-TpaHChepasoil.

B naHHOM u300peTeHHH TakXKe MPENCTaBIe€H CHOCOO BBIABICHHS Oeyka, MOmoOHOTro
neuyeHOYHOH kapOokcmmcrepase 1, win Oenka, mogoOHOro nmeYeHouHo! kapOokcumscrepase B-
1, B 0Opasue myTem nMpuBEAEeHUsS YKa3aHHOTO 00pa3iia B KOHTAKT ¢ CEPUH-TUAPOJIA3HBIM 30HIOM.
B oxgHOM acnekte maHHOrO M300peTeHUs] yKa3aHHBIH CrOcOO BBISBIEHHS JIMMA3bl B oOpasLe
MOJKET BKJIFOUATh B ceOsl MPHUBEICHUE YKA3aHHOrO 00paslna B KOHTAKT C CEPHH-THAPOIA3HBIM
30HAOM U HMX COBMECTHYK HMHKYOALMIO IJIsi 0Opa3oBaHUsI KOMIUIEKCA JIMIA3bl C YKa3aHHBIM
CepUH-THUIPOJAa3HBIM 30HAOM. B pyroMm acrekte MaHHOrO M300pETeHHs YKa3aHHBIA CIIOCO0
BBIABJIEHUs JIMMa3bl B oOOpasle MOXKET BKIIOYaTh B ce0sl OT(UIBTPOBBIBAHWE CEPUH-
THIPOJIA3HOTO 30HAA, KOTOPBII He 00pa3yeT YKa3aHHbIH KOMIUIEKC JIMIA3bl C YKA3aHHBIM CEpUH-
THIPOJIA3HBIM 30HIOM.

B HEKOTOpBIX HWILTFOCTPATUBHBIX BapHAHTAX OCYIIECTBJIEHUS MAHHOTO H300peTeHUs
yKa3aHHBIA CIIOCO0 BBISBJIEHUS JMIA3bl B 0Opaslie MOXKET AOIMOJHHUTEIbHO BKIIOYATh B CeOs

NPUBEACHNE YKa3aHHOro oOpas3lia B KOHTakKT € MAarHUTHBIMU TpaHyjamH, OO0JaAaroliMU
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CIIOCOOHOCTBIO CBSI3bIBATHCS C YKA3aHHBIM CEPUH-THIPOIa3HBIM 30HIOM, TaK, YTOOB! yKa3aHHbIE
MarHUTHbIE TPAHYJbl CBA3AJIUCh C YKA3aHHBIM KOMILJIEKCOM JIMMAa3bl C YKAa3aHHBIM CEpUH-
TUIPOJIA3HBIM 30HIOM.

B HEKOTOpPBIX KOHKPETHBIX WUIIOCTPATUBHBIX BapHaHTaxX OCYLIECTBIEHHUsS AaHHOTO
n300peTeHNs YKa3aHHbIe MArHUTHBIE IPAHYJIbI, CBSI3aHHBIE C YKA3aHHBIM KOMILUIEKCOM JIMIAa3bl C
YKa3aHHBIM CEpUH-THIPOJIA3HBIM 30HJOM, MOXKHO JAajiee M3BJIEKaTh U3 YKa3aHHOTro oOpasua u
IPOMBIBATH Oyhepom.

B HEKOTOpBIX WLIIOCTPATUBHBIX BapHAHTAX OCYIIECTBJIEHHUS JAHHOTO H300peTeHHUs
yKa3aHHBIA CIOCOO BBISBJICHUS JIMIIA3bl B 0Opasle MOXET JOMOJIHUTEIbHO BKIKOYATh B ceOs
U3BJICYCHHE YKA3aHHBIX MArHUTHBIX TPaHYJ, KOTOpPbIE CBSI3aHbl C YKA3aHHBIM KOMIUIEKCOM
JIMMAa3bl C YKa3aHHBIM CEPUH-TUAPOJSIA3HBIM 30HAOM, ¢ 00pa3OBaHHEM PacTBOPA, OOOTAIEHHOTO
JUMNA30M.

B HEKOTOPBIX WIIFOCTPATUBHBIX BapHAHTAX OCYIIECTBJICHUS TAHHOTO H300pETEHHs
yKa3aHHBIA CIOCO0 BBISBICHUS JIMIA3bl B O0Opaslie MOXKET AOIMOJHHUTEIbHO BKJIIOYATh B CeOs
no0aByieHHe TUAPOJHM3YIOLIEr0 areHTa K YKa3aHHOMY pacTBOPY AJISI MOJYYEHHs MPOAYKTOB
pacIIerIeHus.

ITpu ynotpebieHun B KOHTEKCTE JAHHOTO JOKYMEHTa TEPMHH «TUAPOIU3YIOIIHHA areHT»
OTHOCHTCS K JIFOOOMY OTHOMY HJIM KOMOMHAIMK OOJNBIIOTO YHCIIA Pa3INYHBIX ar€HTOB, KOTOPbIE
MOTYT OCYIIECTBJSITH pacuieryieHne Oeika. HeorpaHumumBaromme npuMepbl THAPOIU3YIOIINX
areHTOB, KOTOpBbIE MOTYT OCYINECTBJIATh (PEpMEHTATHBHOE pacCINEeIUIEeHHE, BKIIOYAIOT B cebs
npoteasy u3 Aspergillus Saitoi, snacrasy, cyOotunusus, nporeasy XIII, nencun, tpuncus, Tryp-
N, xumorpurncus, acneprujutonencut I, nporeasy LysN (Lys-N), sugonporennasy LysC (Lys-
C), sanonporennasy Asp-N (Asp-N), sugonporennasy Arg-C (Arg-C), sanonporennasy Glu-C
(Glu-C) wmm  Genox BHemHeit wmemOpanst T (BBMT, anmrn. «OmpT»), ¢epwmenr,
OCYLIECTBJISIOIINH IerpaJaliio UMMYHOIIOOYJIMHOB, u3 Streptococcus pyogenes (PAMC, anr.
«IdeS»), Tepmonu3uH, mamauH, MPOHA3y, mporeasy V8 win ux OUOJOTHYECKH AKTUBHBIE
(parMeHTBl WJIM TOMOJIOTH, WIM HX KoMmMOuHaiuu. HeorpaHuuuBarmomue MpUMeEpbI
THIPOJIM3YIOIIUX areHTOB, KOTOPbIE MOTYT OCYINECTBISTh He(pepMEHTATHBHOE pacCLIEIICHHE,
BKJIFOYAIOT B Ce€0s1 MCIOJIb30BAHUE BBICOKOH TEMITEPaTypbl, MUKPOBOJIHOBOH MEUH, YIbTPAa3BYKa,
BBICOKOTO JaBJICHUs, HH(PAKPACHOTO W3JIYYECHHUS, pPACTBOPUTENEH (HEOrpaHUYMBAIOIIMMHU
NPUMEPaMU SIBIIFOTCS STAHOJ U AlleTOHUTPIUI), PaCLIeINICHHsT MMMOOMIN30BAaHHBIM (hepMEHTOM
(PU®D, anrn. «IMER»), ¢epmMeHTOB, WMMOOWIM30BAHHBIX HAa MAarHUTHBIX 4YacTUIAX, H
(depMeHTOB, MMMOOMIM30BaHHBIX Ha uune. HemaBHuii 0030p, B KOTOPOM OOCYIKAAKOTCS
IOCTYTHBIE CIIOCOOBI pacuieruieHus Oenka, cM. B padote Switazar et al., “Protein Digestion: An
Overview of the Available Techniques and Recent Developments” (Linda Switzar, Martin Giera
& Wilfried M. A. Niessen, Protein Digestion: An Overview of the Available Techniques and
Recent Developments, 12 JOURNAL OF PROTEOME RESEARCH 1067-1077 (2013)). Onun
THPOJIM3YIOIIUI areHT WM UX KOMOMHALS MOTYT PacIleIuIsiTh MENTUIHbIE CBSI3U B Oellke Win
NOJUMENTHE CHenU(UYHBIM  OTHOCHUTENIBHO IIOCIIEAOBATENbHOCTH  00pa3oM, co3aaBas

npeackasyeMelii Ha0op Oosee KOPOTKUX MENTHIIOB.
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CooTHOIIEHNE THAPONU3YIOMIEr0 areHTa W JUmasbl, W BpeMs, HeoOXomumoe Mis
paclIeryieHnsi, MOKHO BBIOMPATh COOTBETCTBYIOLIMM OOpa3oM AJIsl MOJNYYEHHs PaCIIEIUICHUs
munassl. Korma coorHomenune ¢epmeHTa U cyOcTpara SIBIS€TCS HETOAXOZSAIIE BBICOKHM,
COOTBETCTBYIOLIAsI BHICOKAsl CKOPOCTh PACIICIIIEHUs] HE O0ECIIEUUT TOCTATOYHOIO BPEMEHHU IS
aHaJIM3a TENTHIOB C MOMOIIBID MAacC-CIIEKTPOMETpa, M OXBAT IOCIENOBATENbHOCTH Oyaer
HapyuieH. C npyroit cTopoHbl, HHU3KOe cooTHomeHne depmenta u cybdcrpara (P/C) tpebyer
Oonblueli MPOAOIKUTENBHOCTH PACIIEIUICHHS U, CIEIOBATEIbHO, JUINTEIBHOTO BpeMeHHu cbopa
nauabix. CooTHomeHue gepmenTta u cydcTpara MOKET BapbupoBaTh OT okoso 1:0,5 mo okono
1:200. Ilpm ynorpebieHMH B KOHTEKCTE JAHHOTO JOKYMEHTa TEPMUH «PaCLICTUICHUE)
OTHOCUTCSI K THAPOJIU3Y OAHON WM OOJNIbIIEro 4Yucia MenTHAHbIX cBsieil Oenka. CymecTByer
HECKOJIbKO TOJXOZOB K OCYLIECTBJICHUIO paclieruieHus: Oeiaka B oOpasue ¢ HCIOJIb30BAHUEM
COOTBETCTBYIOLIETO THAPOJHU3YIOIIErO areHTa, Hanmpumep, (EepMEHTATUBHOE PaCLIETUIEHHE HITH
He(pepMEHTATUBHOE PaCIEIUICHUE.

B HEKOTOPBIX WILIFOCTPATUBHBIX BapHAHTAX OCYIIECTBJICHHS JaHHOTO H300pETeHUs
yKa3aHHBIA CIOCO0 BBISBICHUS JMIA3bl B 0Opaslie MOXET AOIMOJHHUTEIbHO BKIIOYATH B CeOs
no0aByieHUE B YKa3aHHBIN PacTBOP OEJIOK-IeHATYPUPYIOIIETro areHTa.

ITpu ynoTpebieHNH B KOHTEKCTE TAaHHOTO TOKYMEHTA «JI€HATYPUPOBAHHE O€JKa» MOXKET
OTHOCHUTBCSI K TMpOLECCy, TPH KOTOPOM TpexmepHas (opMa MOJEKYJIbl H3MEHSETCS IIOo
CPaBHEHHIO C €€ HATUBHBIM COCTOSIHMEM Oe3 pa3pbiBa MENTUIAHBIX CBsi3ell. JleHaryparuro Oenka
MO>KHO TNPOBOJUTH C HCIIOJIb30BAaHUEM OeNOK-IeHaTypupyroliero areira. Heorpannuusaromue
npuUMepbl OENOK-IeHATYPUPYIOIUX areHTOB BKIFOYAIOT B ce0sl HarpeBaHWE, BBICOKUH HIIH
HU3kui pH, wiM BO3AENCTBHE XAOTPONHBIX AareHTOB. Psii XaOTPONHBIX AareHTOB MOXHO
NPUMEHSTh B KayecTBE OENIOK-ICHATYPUPYIOIIUX AareHTOB. XaOTPOIHbIE PACTBOPEHHBIE
BELIECTBA YBEJINYMBAIOT OHTPONUIO CHCTEMBI, BMELINUBAsCb BO BHYTPUMOJIEKYJISPHBIE
B3aMMOAEHCTBYsI, ONIOCPEIOBAHHBIE HEKOBAJICHTHBIMU CUJIAMH, TAKUMU KaK BOJOPOAHBIE CBA3H,
cuiibl BaH-Aep-Baanbca u rugpodobusie 3¢ dexTs. Heorpannmymnparomme npuMepbl XaOTPOITHBIX
areHTOB BKJIFOYAIOT B ceOst OyTaHOJ, 9TAHOJ, XJIOPUA T'YaHUIUHHS, MEPXJIOPAT JIUTHs, areraT
JMTHUS, XJIOPHI MarHus, (EHOJ, MPOMaHoN, AOACHWICYNbGaT HATPHs, THOMOYEBHHY, N-
JaypOMJICAPKO3WH, MOYEBMHY M HX COJH. B KOHKPETHOM acIeKkTe AaHHOro H300peTeHHs
yYKa3aHHbIN OeJIOK-IEHATYPUPYIOIIHI areHT MOXKET MPENCTABIISITE COOOM MOYEBUHY .

B HEKOTOPBIX WLIFOCTPATUBHBIX BapHAHTAX OCYIIECTBJICHHS JaHHOTO H300pETeHUs
yKa3aHHBIA CIOCO0 BBISBICHUS JIMIA3bl B 0Opaslie MOXKET AOIMOJHHUTEIbHO BKIIOYATH B CeOs
noOaByieHUE B YKa3aHHBIA PacTBOP OEJIOK-IEHATYPHUPYIOLIETO WK OeJOK-BOCCTAHABINBAIOIIETO
areHra.

IIpu ymorpeOiaeHMH B  KOHTEKCTE JAHHOTO JOKYMEHTAa TEPMHUH  «OeJoK-
BOCCTAHABJIMBAIOLIMII areHT» OTHOCUTCS K AareHTy, HCIOJb3yEMOMY MJii BOCCTAHOBJIEHMSI
IUCyIb(UIHBIX MOCTUKOB B Oenke. Heorpanuuusaromye npuMepsl OeI10K-BOCCTAHABIHBAIO X
areHTOB, HCIIOJIb3YEMbIX JIi BOCCTAHOBJICHHUS Oejka, NPEACTaBISIIOT COOOW AMTHOTPEUTON
(ATT, aarn. «DTTy»), B-MepkanTo3TaHON, peareHT DJIJIMaHa, THAPOXJOPHI TMAPOKCHIAMHHA,

IMaHOOpOruaApH HaTpusi, ruapoxiopusn Tpuc(2-kapdbokcustun)docpuna (TKID-HCI, anrm
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«TCEP-HCl») nmn nx xomOuHaiuu. B onHOM acmekre naHHOrO M300peTeHHs yKa3aHHBIN
OeJIOK-BOCCTAHABJIMBAIO LM areHT MOXKeT mpenctasisite codoi JTT.

B HEKOTOpBIX WMITIOCTPATUBHBIX BapUAHTAX OCYIIECTBJIEHHS JaHHOTO H300peTeHus
yKa3aHHBIA CIOCOO BBISBIEHUS JMIA3bl B 0Opaslie MOXKET AOIMOJHHUTEIbHO BKJIIOYATh B ceOs
nobaBJieHHE B YKa3aHHBIH PacTBOP OEIOK-aJKUIMPYIOLIEro areHTa.

ITpu ynorpebneHnH B KOHTEKCTE NAHHOTO JOKYMEHTa TEPMUH «OeJOK-aJKHIMPYIOIIUit
areHT» OTHOCHTCSI K areHTy, MCIOJIb3YeMOMY Ul aJKMJIMPOBAHHS ONPENeNeHHbIX CBOOOIHBIX
AMHHOKHUCJIOTHBIX OCTaTkoB B Oenke. Heorpanuuuparomme mpumepbl OeNTOK-aTKUITHPYHOLIHX
areHToB npencTaBystoT codoit nopaueramun (MAA, anrn. «I0OAy), xiopaueramun (XAA, aHTIL
«CAAY), akpunamun (AA), N-stunmanenmun (OM, anrin. «NEM»y), METHIMETaHTHOCYTB(OHAT
(MMTC, aurn. «<MMTS») 1 4-BHHUINMUPUIUH UM UX KOMOWHAIMH.

B HEKOTOPBIX WILIIOCTPATUBHBIX BapHAHTAX OCYIIECTBJICHHUS] JaHHOTO H300pETeHUs
yKa3aHHBIA CIOCOO BBISBICHUS JIMIA3bl B O0Opaslie MOXKET AOIMOJHHUTEIbHO BKJIIOYATh B CeOs
aHaN3 YKa3aHHBIX IMPOAYKTOB PACINEIUICHUS JJISi BbIABJIEHHS YKa3aHHBIX Jura3. B omHoM
acTieKTe AaHHOTO M300peTeHHs YKa3aHHbIE MPOMYKTHI PACIIEIUIEHHs] MOKHO aHATM3UPOBATH C
MOMOIIBI0 MAacC-CIIEKTpOMeTpa. B KOHKPETHOM acmekTe JaHHOrO H300peTeHHs YKa3aHHBIH
MAacc-CIeKTPOMETP MOXKET MPEACTaBIATh COOOM TaHOEMHBIH Macc-crekTpomerp. B nmpyrom
KOHKPETHOM acCIleKTe JaHHOrO H300pETEeHHsI YKa3aHHBIH MAacC-CIIEKTPOMETP MOXKET ObITh
COIPSDKEH C CHCTEMOW JKUAKOCTHOH Xpomartorpaduu. B eme omHOM KOHKPETHOM AacrekTe
TaHHOTO HM300pEeTEeHHUs] YKa3aHHBI MAacC-CIEKTPOMETP MOKET OBITh CONPsDKEH C CHUCTEMOH
JKUJIKOCTHOM Xpomarorpaduyu 1 MOHUTOPUHTAa MHO)KECTBEHHBIX PEAKLIUI.

IIpu ynorpebneHNH B KOHTEKCTE AAHHOTO TOKYMEHTAa TEPMUH «MAacCC-CIIEKTPOMETP
BKJIIOYAaeT B ce0sl YCTPOWCTBO, CIOCOOHOE WIEHTU(UIMPOBATH KOHKPETHBIE MOJIEKYJISPHBIE
(dparMeHThl U U3MEPUTh UX TOYHbIE MacChl. JIaHHBIN TEPMUH NpenHa3HA4YeH BKIOYATh B ceOs
Mo00H MOJIEKYJISIPHBIN AETEKTOP, B KOTOPBII MOXKET OBITh IIOMPOBAH MOJHUITENTH FIIH METTH
IUIs BBISIBJICHUS] W (WJTH) XapakTepu3aluu. Macc-CIeKTPOMETP MOXKET BKIHYaTh B cedsl Tpu
OCHOBHBIX YaCTH. HCTOYHUK MOHOB, MaCCOBBIH aHAJIN3ATOP U AETEKTOP. POJIb NCTOYHHMKA HOHOB
3aKJIIOYAETCs B CO3JAHMM WOHOB B ra3oBOW (aze. AHaTU3UPyeMble aTOMBI, MOJIEKYJIbI WU
KJIACTEPbl MOJKHO IEPEHOCHTb B Ta30BYK (pa3y W HOHHU3UPOBATH OIHOBPEMEHHO (KaK B
MOHU3AIUN  3JIEKTPOPACIBUICHHEM) MM IOCPEICTBOM pa3fesibHbIX mpoueccoB. Bridop
HCTOYHHKA HOHOB B 3HAYUTEJILHON CTETIEHN 3aBUCHT OT IPUMEHEHHSI.

IIpn ynoTpeOneHWH B KOHTEKCTE€ JMAHHOTO IOKYMEHTAa TEPMUH «TAaHAEMHAas Macc-
CHEKTPOMETPHUST» BKJIIOYAET B C€0s1 METOJ, MPH KOTOPOM TMOJYHAIOT CTPYKTYPHYIO HH(POPMALIHIO
O MoOJeKyJax ofOpasla C HCHOJNb30BAHMEM MHOXKECTBEHHBIX CTaguii oTOOpa MO Macce u
paznenenus: mo Macce. HeoOXOMMMBIM yCIIOBUEM SIBJISIETCS] BO3MOXKHOCTD IE€PEBO/IA MOJIEKYJ B
ra3oByro a3y M MX HOHM3aUUH 0e3 MOBPEKACHUs, 1 BO3MOXHOCTh MHAYLMPOBATH MX PacIaja
HEKOTOPBIM TPENCKA3yeMbIM M KOHTPOJHUPYEMBIM 00pa3oM IOCIE MEPBOro 3Tama oTdopa Mo
macce. Muorocrynendaryro MC/MC, unu MC", MOKHO BBITIOJHATh TyTEM TE€PBOHAYATBLHOTO
BhIOOpPa M BbUIENeHHs HOHa-npexmectsennnka (MCY), ero QparMeHTamuM, BbIIEICHHS

3
nepBu4HOro ¢parmenta nona (MC”), ero ¢pparmeHTaluy, BbIACIEHUS BTOPUYHOTO (parMeHTa
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(MC") u Tak mamee 10 Tex mop, MOKAa MOXKHO IONYYHTh 3HAUAMYIO HH(OPMALMIO HIH IOKA
BbIABIIIETCS CUTHAN OT (parmenra wnoHa. TanmemHele MC yCHeImIHO BBINOJNHSKOTCS C
UCTIOJIb30BAHUEM IIHMPOKOTO CIIEKTpa KOMOMHALMN aHanu3aTopoB. BeiOop aHanmm3aTtopoB i
KOHKPETHOT'O IPUMEHEHUSI MOKET ONPEAEIAThCS MHOKECTBOM PA3JIMYHBIX (PaKTOPOB, TAKUX KaK
qyBCTBUTEJIBHOCTb, CEJEKTUBHOCTb M CKOpPOCTb, a TaKXe pa3MepoM, CTOMMOCTBIO U
IOCTYMHOCTBIO. JIBe OCHOBHBIE KaTeropuu MeTonoB TaHaeMHoW MC mnpeactaBisitoT coOoH
meroabl TaHaeMHoil MC c¢ paspelieHueM B IpPOCTpaHCTBE U MeToabl TaHaeMHoit MC c
paspelieHreM BO BpPEMEHH, HO CYLIECTBYIOT Takke THOPUAHbIE METOIbl, B KOTOPBIX
aHanmu3aTopsl TanaeMHoil MC ¢ pa3pelieHneM BO BPEMEHH COSTUHEHbI B MPOCTPAHCTBE HIH C
aHanmu3aTopamu TaHaeMHo MOC ¢ paspemieHHeM B TPOCTPaHCTBE. TaHAEMHBbIH Macc-
CIEKTPOMETP C paspelieHueM B MPOCTPAHCTBE COMEPXKUT HCTOYHHK HMOHOB, YCTPOHCTBO
aKTUBAIIMY MOHOB-TIPELIECTBEHHUKOB U 110 MEHbIIEH Mepe JIBa Macc-aHajIu3aTropa Oe3 3axBara.
MOXHO CKOH(UTYPHPOBATh KOHKPETHbIE (DYHKIUU pa3iejeHus MO m/z Tak, YTO HWOHBI
OTOMpAIOTCST B OXHOH YacCTH YCTPOWCTBA M JHUCCOLMHUPYIOT B TPOMEXKYTOYHOH YACTH
YCTPOWCTBA, a 00pa30OBaBILIMECS B PE3yJIbTATE MOHBI 3aT€M IEPENalOTCs B APYTOH aHAIHM3ATOP
IUIA pa3zeNieHus Mo m/z u cOopa maHHBIX. B Macc-criekTpomMerpe ¢ paspelieHHeM BO BPEMEHHU
HOHBbI, OOpa3yroluecs B HCTOYHHKE HOHOB, MOTYT  VJABJIHBATHCS,  BBIIENATHCS,
(bparMeHTHUPOBATHCS U PA3IENSAThCS 110 M/Z B OHOM U TOM K€ (PU3HMYECKOM YCTPOICTBE.

IlenTunel, WIEHTHQUUUPOBAHHBIE C  TIOMOLIBKO  MAacC-CIIEKTPOMETPA,  MOXKHO
UCTIONBb30BaTh B KAueCTBE CYpPPOTaTHBIX MpPEACTABUTENEH HWHTAKTHOrO Oelka W HX
NOCTTPAHCISAUOHHBIX Moaudukarmid. VX MOXHO NPUMEHSATh AN XapakTepusaluu OesKOB
NyTeM KOPPETUpPOBaHMs 3KCIEPUMEHTANIbHBIX U TeopeTnueckux aaHHbx or MC/MC, nmpu 3Tom
NOCJIETHUE T€HEPUPYIOTCS M3 BO3MOXKHBIX NENTHUAOB B 0a3e MAaHHBIX IOCJIEAOBATENBHOCTEMH
OenkoB. VYka3zaHHas XapakTepusalys BKIIOYAaeT B ce0s, HO HE OrPaHUYMBAETCS WMH,
CEKBEHHPOBAHNUE AMHUHOKUCIOT u3 (parMeHTOB Oenka, OmpeneseHue I0CIe0BATeIbHOCTH
Oenka, ompeneseHUe MOCIeNOBaTeNbHOCTH Oenka de novo, ompeneseHHe MeCTOMOJIOKEHHS
MOCTTPAHCISIUMOHHBIX ~ MoAM(UKAMN  WiM  UASHTUQUKALUIO  MOCTTPAHCISLIMOHHBIX
MOU(UKAIHN, HITH aHAIU3 COMIOCTABUMOCTH, MJIH UX KOMOMHALIH.

[Tpu ynoTpebneHnn B KOHTEKCTE TAHHOTO TIOKYMEHTa TEPMUH «0a3a JaHHBIX» OTHOCHTCS
K OHOMH(OPMALIMOHHBIM HWHCTPYMEHTaM, KOTOpble O00ECeYnBAIOT BO3MOJKHOCTH TTOUCKA
HEMHTEPNpeTHpoBaHHbIX criekTpoB MC-MC 1o BceM BO3MOKHBIM MOCIIEOBATENBHOCTSM B Oa3e

(-ax) maHHbIX. HeorpaHmumBarouiye MNpUMEpbl TAKMX HHCTPYMEHTOB IPEACTABISIOT COOOH

pecypchl Mascot (http://www.matrixscience.com), Spectrum Mill
(http://www .chem.agilent.com), PLGS (http://www.waters.com), PEAKS
(http://www bioinformaticssolutions.com), Proteinpilot

(http://download.appliedbiosystems.com//proteinpilot), Phenyx (http://www.phenyx-ms.com),

Sorcerer (http://www.sagenresearch.com), OMSSA
(http://www .pubchem.ncbi.nlm.nih.gov/omssa/), X!Tandem
(http://www.thegpm.org/TANDEM)/), Protein Prospector (http://www.

http://prospector.ucsf.edu/prospector/mshome.htm), Byonic
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(https://www.proteinmetrics.com/products/byonic) UJIn Sequest
(http://fields.scripps.edu/sequest).

B HEKOTOpBIX WMITIOCTPATUBHBIX BapUAHTAX OCYIIECTBJIEHHS JaHHOTO H300peTeHus
YKa3aHHBIH  MAacC-CIIEKTPOMETP MOXKEeT OBbITh CONPSDKEH C  CHCTeMOH  JKHJIKOCTHOMU
xpomaTtorpaduu.

IIpu ynorpebneHMHM B KOHTEKCT€ MAAHHOTO JOKYMEHTa TEPMHH «XpoMmarorpadus»
OTHOCHUTCSI K MPOLIECCY, B KOTOPOM XUMHUYECKYIO CMECh, IIEPEHOCUMYIO JKUAKOCTBIO UJIU Ta30M,
MOJKHO pa3[OeluTh Ha KOMIIOHEHTHI B pe3yjbrare aupHepeHnHnasbHOrO pacrpeneieHus
XUMHYECKUX COEAMHEHHH MO Mepe UX MPOTEKaHHWs BOKPYT HIIM MOBEPX HEMOABM)KHBIX JKUIKOH
win TBepaod (a3. HeorpaHuumparomme mnpuMepbl XpomaTorpaduu BKIIOYAT B ceds
KJIacCH4YeCKyro obparneHHo-(a3oByro (OD), nonoodmennyro (MO) u HopmanbHO-dasosyro (HD)
xpomartorpadun. B otnuune or OD-, HO- u MO-xpomarorpaduii, B KOTOpbix ruapodobHoe
B3aMMOJeHCcTBIE, THIPODIIIbHOE B3aUMOIEHCTBIE U HOHHOE B3aUMOJIEHCTBHE, COOTBETCTBEHHO,
SIBJIIIOTCSL  JOMUHHUPYIOIUMH PEKUMAMHU B3aUMOZEHCTBUS, B CMELIAHHOH Xpomarorpaduu
MOXKHO TPHUMEHSATh KOMOWHAIIMIO JABYX WJIM OOJBINEr0 YHUCIAa W3 YKAa3aHHBIX PEXKHMOB
B3aumozeiicTeusa. C Macc-CeKTPOMETPOM MOKHO NMPHUMEHSTh HECKOJIBKO THIIOB JKUAKOCTHOH
xpomarorpaduu, TaKHX Kak >KUAKOCTHast xpomarorpadus ¢ ObicTpbiM paspernenueMm (JKXBP,
aarn. «RRLCy»), cepxaddextuBHast xunkoctHas xpomarorpapus (CIXKX, anrn. «UPLCy),
cBepxObicTpas xuakoctHas xpomarorpadus (CBXX, anrn. «UFLC») m HaHO-)KHIKOCTHAs
xpomarorpadpus (HXX, anrn. «nLCy»). Jns nomydenus Oonee moapoOHON wuHpopMammu o
cniocobe u mpuHOHax xpomarorpaduu cMm. padory Colin et al. (COLIN F. POOLE ET AL., LIQUID
CHROMATOGRAPHY FUNDAMENTALS AND INSTRUMENTATION (2017)).

B HEKOTOpBIX MJUTIOCTPATUBHBIX BapUaHTAX OCYIIECTBJICHUS NAaHHOTO H300peTeHHs
YKa3aHHBIH MAacC-CIIEKTPOMETP MOXET OBITb CONPsDKEH C CHUCTEMOW HAHO->KHIKOCTHOH
xpomatorpaguu. B HEKOTOpBIX WUIIOCTPATHUBHBIX BapUaHTaxX OCYILIECTBIEHHS JaHHOTO
u3o0pereHusi MOABMKHAS (pasa, WCMoNb3yemasi AJIsl DIIFOMPOBAHUS OeNlka TPHU JKUIKOCTHOM
xpomarorpaduu, MOMKET MNPEencTaBIsATh COOOW MOABMKHYIO (ha3dy, KOTOpasi MOXKeT ObITh
COBMECTHMA C MacC-CIIEKTPOMETPOM. B HEKOTOPBIX KOHKPETHBIX MILTFOCTPATUBHBIX BapHUAHTAX
OCYIIECTBJICHUS TAHHOTO U300pEeTeHHsI YKa3aHHAsI MOABMKHAS (Da3a MOXKET MPEACTABIISATh COOOM
arieraT aMMOHUs1, OUKapOOHAT aMMOHHUSI WM (POPMHAT AMMOHWUS, WJIH X KOMOWHAIIHH.

B HEKOTOPBIX WIFOCTPATUBHBIX BapHAHTAX OCYIIECTBJICHUS JAHHOTO H300pETEHHs
YKa3aHHBIH  MAacC-CIIEKTPOMETP MOJKET OBbITh CONPSDKEH C  CHCTEMOH  SKHIKOCTHOMU
Xpomarorpadguu 1 MOHUTOPUHTA MHOKECTBEHHBIX PEAKLIUH.

IIpu ynorpebneHMM B KOHTEKCTE JAHHOIO JOKYMEHTAa TEPMHUH «MOHHTOPHHT
MHOKECTBEHHBIX peakuuiy, wim «MMPy», OTHOCHUTCA K METOAMKE, OCHOBAaHHON Ha Macc-
CIIEKTPOMETPUH, KOTOpasi TO3BOJSIET OCYLIECTBISATh TOYHOE KOJIWYECTBEHHOE OIpEIesIeHUe
MAaJIbIX MOJIEKYJI, TIENTHAOB M OEJIKOB B CIIOXHBIX MAaTPHULAX C BBICOKOH YYBCTBUTEIBHOCTBIO,
Crenu(pUIHOCTRIO U MIMPOKUM auHaMudeckuM auama3zonoMm (Paola Picotti & Ruedi Aebersold,
Selected reaction monitoring-based proteomics: workflows, potential, pitfalls and future

directions, 9 NATURE METHODS 555-566 (2012)). Kak npaBuno, MMP MOXHO BBINOJHSTH C
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MIOMOIIBI TPEXKBAAPYIIOJIBHBIX MAaCC-CIIEKTPOMETPOB, B KOTOPBIX HOH-IPEAIIECTBEHHUK,
COOTBETCTBYIOLIMH BBIOPAHHBIM MaJIbIM  MOJIEKYJIaM/TIENTHIAM, BBIOMPAIOT B IEPBOM
KBapymose, a (pparMeHT-uOH HOHA-MIPEIIECTBEHHUKA BBIOMPAIOT 11 MOHUTOPHHTA B TPEThEM
kBaapynone (Yong Seok Choi et al., Targeted human cerebrospinal fluid proteomics for the
validation of multiple Alzheimers disease biomarker candidates, 930 JOURNAL OF
CHROMATOGRAPHY B 129-135 (2013)).

B HEKOTOpBIX MJUTIOCTPATHUBHBIX BapHUaHTAX OCYIIECTBJICHUS NAHHOTO H300peTeHHs
yYKa3aHHBbIH  MAacC-CIeKTPOMETP MOKET OBbITb  CONPSDKEH ¢  CHCTEeMOH  SKMIKOCTHOM
Xpomarorpaduu 1 MOHUTOPUHTA BEIOPAHHBIX PEAKIIHH.

Crnenyer mOHMMATh, YTO TAaHHOE U300pETeHNE He OTPAHUYMBAETCS] HU OHOM (HU OIHHM)
U3 BBIIENIEPEYHCIIEHHBIX XPOMATOrpaQuueckux CMOJI, SKCIHUITMEHTOB, CIIOCOOO0B (PUIIBTPAIINH,
THIPOJIM3YIOIUX areHTOB, OEJIOK-IEHATYPUPYIOIINX Ar€HTOB, OEJIOK-aJIKIIUPYIOIUX areHTOB,
WHCTPYMEHTOB, UCHOJB3yeMbIX JJIsi  uaeHTUuKaumu, W Jro0yro/moboi  (rodble)
xpomarorpaduueckyro (-ue) cmony (-bI), SKCUMMHEHT (-bI), cmocoO (-bI) QuIbTpanuy,
THIPOJIU3YIOMUN areHT (-bl), OeNoK-IeHaTypupyromui areHT (-bl), OeNOK-aJIKHITUPYEO LM
areHT (-bl), MHCTPYMEHT (-bl), HCIOJNB3YeMbIll (-€) nns uaeHTH(UKALWUH, MOKHO BBIOPATh
JTFOOBIM MOIXOASIINM CIIOCOOOM.

B nmaHHOM OKYMEHTE LIUTHPYIOTCS Pa3JInYHbIE MyOJUKALIUH, BKIFOYAsl MTATEHTHI, 3asBKU
Ha TATEeHThI, ONMyOJIMKOBAaHHBIE 3asBKM HA MATEHThbl, HOMEpa JOCTYIa, TEXHUYECKHE CTaTbU U
HayuHble cTaTbu. Kakmas W3 3THX LUTHPYEMBIX CCHUIOK BKJIIOYEHA B JAHHBIA JTOKYMEHT
MIOCPEICTBOM CCHUIKU B TIOJTHOM OOBeMe I BCeX Lieselt.

Huxecnenyromue npuMepbl NpeAcTaBiIeHbl A OoJjiee MOJTHOrO MOHUMAHHS JaHHOTO
u3oOpetenusi. Tem He MeHee, UX HE CIENyeT PacCMAaTPHBATH KAaK OrPAaHMYMBANOLINE OOBEM
JAaHHOTO M300peTeHHst KaKUM-JIHO0 00pa3oM.

INPUMEPHI

Marepuansi.

I'panynsr Dynabeads MyOne Streptavidin T1 Oputn nmpuoOperensr y Invitrogen ot
Thermo Fisher Scientific (r. Yonrem, mrar Maccauycerc, CIITA). CepuH-runpoia3Hblii 30HA
nectnoOnotuH-®@ ActivX, MypaBbHHas KucioTa, aueroHutpwi, putuorpenron (ATT) u
pactBop Tterpamerunbensuanna (TMBbB, anrn. «TMB» npna 1-marosoro OnortuHra ObuLtu
npuodperensl y Thermo Fisher Scientific (r. Yonrem, mrat Maccauycerc, CIIIA). Ykcycras
kuciota, 10-kparHelii Tpuc-Oydepneiii conesoii pactsop (TBC), nomaueramun (MAA), Obruunit
ceiBopoTounblii anpOymMuH (BCA) u moueBmnHa Obutn mpuobperensl y Sigma-Aldrich (r. Cenrt-
Jlync, mrat Muccypu, CIIA). HEPES-3a0ydepennsiii conesoii pactsop ¢ DATA u 0,005%
00./06. cypdakrant P-20 (HBS-EP) 6butn npuobperenst y GE (r. boctoH, mrat Maccadycerc,
CIIA). JlexkapcTBeHHast CyOCTaHIMsSI C MOHOKJIOHAJbHBIMH AHTHTEJIAMU Oblla MPOHM3BENEHA
komrnanueii Regeneron Pharmaceutical Inc. Ilomucopbar 80 Ovu1 mpuobperen y Croda
(Bocrounsiit Mopkimp, Bennkobputanus). Ileuenounas screpasa kpomnuka (ITIK, anr. «rLEy)
oputa mpuodperena y Sigma Aldrich (r. Cent-Jlyuc, mrar Muccypu, CIIIA). KOC-1 genoseka

Obuta npuodperena y Abcam (r. KemOpumk, BenukoOpuranus). MonnupuipoBaHHbIA TPUIICHH
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CTETEHN YHCTOTBHI Uil CEKBEHHPOBaHUs» OblLl mpuobperen y Promega (r. Maamcon, mTat
Buckoncun, CIITA). Kononka Oasis Max (2,1x20 mm, 30 mxkm) u kononka Acquity UPLC BEH
C4 (2,1x50 mm, 1,7 mxm) Obutn mpuoOperensl y Waters (r. Mundopn, mrar Maccauycerc,
CIIHA). Ananutudeckas kononka Acclaim PepMap 100 C18 (0,075%250 mm, 3 MKM) U KOJIOHKa-
noBymka Acclaim PepMap 100 C18 (0,075x20 mwm, 3 mxM) Obutn npuobperensl y Thermo
Fisher Scientific (r. Yonrem, mrar Maccauycerc, CIIA). 10-kpatHbiii (docdarHO-coneBoit
oydep Aynbdexko (PCBJ, anrn. «kDPBS») 6b11 mpuobperen y Gibco (Thermo Fisher Scientific,
r. Yonrem, mrar Maccauycerc, CIIIA), a TBun-20 Obu1 npuobperen y J.T. Baker (r.
Oummuncobepr, mwratr Hero-/xepcu, CIIA). Q-Exactive Plus ¢ HCTOYHUKOM HOHHM3ALMH
snekrpopacnbuieHneMm (MOP, anrn. «ESI») Ovu1 nmpuobperen y Thermo Fisher Scientific (r.
Yontem, mtat Maccauycerc, CIITA).

AHanUM3 JAerpajganuu  moJucopdéara  cmoco0oM  ABYXMEPHOH  KHIAKOCTHOM
xpomaTtorpadumu ¢ 1eTeKiuei 3aps:keHHoro a3po3oJs (JI3A)/ mace-cnekrpomerpun (MC)

Herpagaumo TIC20 u IIC80 B Oecknerounodr cpene CHO wnm aHTHTENna B
(hapMalleBTHUECKOM COCTaBe aHamu3upoBaiu MeTogoMm apyxmepHoii BOXKX-JI3A/MC, kak
orucano panee Genentech (Y1 Li et al., Characterization and Stability Study of Polysorbate 20
in Therapeutic Monoclonal Antibody Formulation by Multidimensional Ultrahigh-Performance
Liquid Chromatography-Charged Aerosol Detection-Mass Spectrometry, 86 ANALYTICAL
CHEMISTRY 5150-5157 (2014)). Crauana mnoamcop0aThl OTHEISUIM OT (papManeBTUYECKOTrO
coctaBa MAT ¢ momoimbto KonoHkH Oasis MAX (2,1x20 mMm, 30 MKM), NpeaBapUTENbHO
ypaBHOBewmeHHON 99% pactBopurensts A (0,1% MypaBbuHOW Kucnotel B Bome) u 1%
pactBopurenst B (0,1% MypaBbuHONH KuCIOTHI B aneroHurpuie). Ilocne BBemeHus oOpasia
IpajiieHT PaBHOBECHs MOANEPKUBAJIU B TeUYeHHE | MHHYTBI C MOCIENYIOIIUM JINHEHHBIM
NOBBIIIEHHEM cofiepkaHust pacteoputens B no 15% B TeueHne 4 MMHYT [UIsL OTAENEHHS
nonucopbaTta OoT MAT. 3aTeM SJFOMPOBAaHHbIE MOJUCOPOATHI HANPABISUIN HAa KOJOHKY Acquity
BEH C4 (2,1x50 mm, 1,7 MKM) C TIOMOIIBIO MEPEKJFOYAIOINEr0 KJlanaHa JUisl pa3[esieHus Ha
OCHOBe o0OpaieHHO-(a30Bol xpomarorpaduu. B Hauane pasmeneHusi ObICTPO TMOBBIIAJH
conepxkanue pactsoputens B 1o 20% 3a 1,5 MUHYTBI, 3aT€M MOCTENEHHO MOBbIIaIU 10 99% K
45 MuUHYTaM M BBIIEPXKUBAIM B TEUYEHHE S5 MHUHYT, IOCAE Yero IPOBOAUIN CTaaAHI0
ypaBHoBewmmBanus ¢ 1% pacrBopurens B B Teyenne 5 MunyT. CKOpOCTB MOTOKA MOAEPKUBAIIN
Ha yposHe 0,1 Mi/MHH, a TeMnepaTypy KOJIOHKH - Ha yposHe 40°C.

Cucremy neyxmepHoit XX obecneuuBamu ¢ momompbro Thermo UltiMate 3000 u
coennnasi ¢ JI3A-nerekropom Corona Ultra CAD, pabortaromuM npu JaBJIeHUH a30Ta B 75
(yHTOB Ha KBaIpaTHBIA MIOWM Ui KOJUYECTBEHHOTO ompeneieHus. Jns ynpasieHHs
yKa3aHHOW CHCTEMOW W aHaim3a JNaHHbIX ucnojib3oBamn Chromeleon 7. Q-Exactive Plus c
uctouyHukoM MOP Obut compsiker ¢ cucreMoit aAByxmepHoi KX TOJMBKO AUl XapaKTepu3aLuu.
VYka3aHHOE YCTPOWCTBO pPabOTaNO B IOJIOKUTENIBHOM PEXHME INMPH HaNpsDKEHUH Karuunsipa,
pasHOM 3,8 kB, Temnepatype kanuuisipa, pasaoi 350°C, ckopocTu 003KMMHOTO MTOTOKA, PaBHON

40, U CKOPOCTH BCIOMOTaTelIbHOIO MOTOKA, paBHON 10. IlonHBIE CHEKTPBI CKAHUPOBAHUS
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cobupanmu B awmama3one m/z, pasHoMm 150-2000. [nst cOopa w aHammsza naHHBIX MC
UCTOJIB30BAJIH MTporpamMMHoe obecrieuenne Thermo Xcalibur.

[Tnomane muka KakAOro CIOKHOrO 3dupa omnpenensian rno xpomarorpamme ¢ JI3A u
cymmupoBaiu aysa ydera uHTaktHoro I1C80. Ocrasmumiics nocne nerpagauuu npoueHt 11C80
paccUMThIBAM IyT€M CPaBHEHUS CYMMbl IUIOLIafell MHUKOB CJIOXHOTO MOHO3(Upa,
3JIOMPOBAHHOrO MexAy 25 u 30 MUHYyTaMM B Ka)KIbIii MOMEHT BPEMEHH, ¢ CYMMOH IIOIaAeH
IIMKOB B HYJIEBOI MOMEHT BpeMeHU. OTHOCHUTENbHBIH MPOLEHT CIOKHBIX 3(UPOB PA3IUIHOTO
TOPSIZIKA WJIH OOIIMX CJIOXKHBIX 3QUPOB MOKET OBITh PACCUNTAH AHAJIOTHYHBIM 00Pa30M.

Anamn3z  perpaganuu  IIC80 ¢ KIC-1 4yenoseka, I[IDC kpoauka u
(papManeBTHYECKHM COCTABOM AHTHTEJIA

Brusiane kapOokcmmscrepaser 1 (KOC-1) uvenoBeka m meueHouHol screpassl (I19C,
aurn. «LES») kponmuka Ha I1IC80 mccaenosamu nmytem cmemmBanus 2 miin 0,1 mr/mun K3C-1
yenoseka win 0,02 mr/mn IT3C kpomnuka ¢ 2 Mk 1% TIC80 B 16 Mk 10 MM rUCTHIUHOBOTO
oydepa, pH 6,0, ¢ mocnenyromeit nakybauuei npu Temneparype 4°C B teuenue 1,5, 8 u 18
94acoB, COOTBETCTBEHHO. OHY amMKBOTY (3 MKJI) KaXXIOTr0 pacTBopa pa3daBisuy B 25 pas nmyrem
nobasnenust 72 Mk 10 MM ructununa, pH 6,0, nepen anaiamsom criocodom KX-/13A.

I'mnpomus TIC80 B (hapmanieBTHUECKOM COCTaBe MAT HCCIIEOBAIN MYyTEM CMELIMBAHUS
18 Mk 50 mr/mn MAT (Oydepnsiii oOmen Ha 10 MM ructunus, pH 6,0) ¢ 2 mxn 1% TIC80 u
nocnenyroeit nakyoanuu npu temneparype S°C B reuenue 18, 24 u 36 yacoB. OnHy aIHKBOTY
(3 mk) kaxzporo pacrBopa pasbasisum 25 pas B 10 MM ructunune, pH 6,0, nepen ananuzom
criocobom XKX-/I3A.

Nuruéuposanue Juna3 aHTurejamu, npoucxoasamumu us CHO

CepuH-ruaponasseiii  30HA AecTuoOMOTUH-PD  ActivX pazbasmsuiu B JIMCO nmo
koHueHTpauuu 0,1 MM ¢ mosydeHueM UCXOOHOro pacTtBopa. AJNUKBOTHI 0ObeMoM 1,25 Mk, 5
MKJI 1 20 MKJI UCXOTHOTO pacTBOpa 30HAA CMelnuBaju ¢ 5 Mr MAT B l-kpatHoMm ¢ocaTHo-
coneBoM Oydepe (PCB, anrn. «PBS») B koHeuHOM 0OBemMe 1 M, MOCiEe Yero OCTOPOKHO
BpallaJii NP KOMHATHOH Temreparype B TedeHrne | daca. 3aTeM B KaXJIOW CMECH BBIMOJIHSIIH
Oydepnbiii oomen Ha 10 MM ructunun, pH 6,0, mist ynaneHusi CBOOOAHBIX 30HAOB U JTOBOIMJIH
koHIeHTpanuo MAT 10 50 mr/mi. Kaxnbrii obpaser mociie OydepHoro oOMeHa HHKYOUpPOBaIH C
0,1% IIC80 mpu temmneparype 5°C ¢ mocnenyromum aHanmuzoMm nerpananun [1C80 crocobom
KX-JBA.

Jenuienust iMnas u3 aHture, npoucxoasmux uz3 CHO

OKCIepUMEHT MO  JACMJIENMHd  JIMMA3  BBIIOJHSAJIM € HCIOJIb30BAaHHEM
UMMOOMIIM3UPOBAHHOTO ~ CEPUH-TUAPOJA3HOrO 30HAa AecTHOOHMOTHH-OD  ActivX. s
UMMOOMITH3AIMN YKa3aHHOTO 30HAa 35 MKJI CepUH-TUAPONIA3HOro 30HAa ActivX 1ecTHOOMOTHH-
®®P (0,1 MM ucxonssiii pacreop B IMCO) cHauana CBSI3bIBAIM C 2 MI' CTPENTABUIUHOBBIX
rpanyn Dynabeads no koHeunoro oobema 1 ma B 1-kpatHomM @CB myTeM MSArKOro BpallieHHUs
NpyU KOMHATHOW TeMIIepaType B TeueHHe 2 4acoB. TeXHOJOTHUECKHUH KOHTPOJBHBIM oOpasen
nonyyanu mytem cmemuBanus 35 mxs [IMCO ¢ 2 mr ctpentaBuanHOBBIX TpaHy Dynabeads no

koHeyHoro oobema 1 mit B 1-kpatHoM @CB 1 MSITKoro BpaleHusi IpU KOMHATHOM TeMIleparype



41

B TeueHHE 2 4acoB. YKa3aHHble IpaHyibl MpombiBaiu 3 pasza B l-kpatHom PCb, a 3arem
noBTOpHO cycreHaupoBain B 800 wmkn  1-kpatHoro @DCBb. 3arem Kk yKa3aHHbIM
CTpenTaBUANHOBBIM rpanysiam Dynabeads, coenuneHHbiM ¢ 30HAOM PO, nobammsuin 5 wmr
oOpasna MAT 1 HHKYOHpPOBAJIM IIPU KOMHATHOHN TeMIepaType ¢ MSTKUM BpallleHHeM B TeueHHe |
yaca. B HamocanouHOM *kuUaKoCcTH BhIMONHAMM OydepHbiit oomeH Ha 10 MM ructunus, pH 6,0, n
JIOBOIMJIM KOHLEHTpauuo MAT 10 50 mr/mi. 3ateM o0pasibl HATOCAAOYHOMN JKUAKOCTH TOCTE
Oydeproro oomena wmukyOupoBamu ¢ 0,1% ITIC80 mpu Temmeparype 5°C ¢ mocienyrmmum
aHayuzom aerpanaiuu [IC80 ciocobom XKX-JI3A.

BrisiBiienne 6enkos kierku-xo3siuHa (BKX) B anturenax, npoucxoasmux u3 CHO,
¢ MOMOLIBI) OCHOBAHHOIO HAa AKTHBHOCTH mnpopuauposanus OGeaxkos (OAIlb, aunrua.
«ABPP»)

Cepun-ruaponasabiii 30HH necTuOOUOTHH-PD ActivX pazbasnsmu B JIMCO 1o
koHueHTpauun 0,1 MM ¢ momy4eHHeM HCXOHOTO pacTBopa. AJHMKBOTY 00BeMOM 20 MK
HCXOJHOTO pacTBOpa 30HAA CHaudaja cMmemuBanu ¢ S mr MAT B 1-kpatHoM @CB B kKOHEUHOM
o0bpeme 1 M1, moce 4ero OCTOPOKHO Bpallajy MPH KOMHATHOH TeMIiepaType B TeueHue | Jaca.
CobopHble 30HABI YOI (QUIBTPOBAHUEM, a OEJIOK M3BJIEKAIH C MOMOIIBI0 S M MOYEBHHEI B
@CBb. K pacrBopy nodaBisun 2 Mr CTpeNTaBUAUHOBBIX TpaHys Dynabeads n nHKkyOupoBanu npu
MSATKOM BpallleHHd Ipyd KOMHATHOM TemmepaType B TeueHue 2 4yacos. [locie ynaneHus
HAJI0CaOYHOM KHUIKOCTH TpaHysibl Dynabeads cobupanu ¢ momMornp0 MariuTa ¥ MpOMBIBAJIH C
nomotneio S M moueBunsl B @CB, a 3aTrem noBTOpHO cycneHaupoBanu B S M moueBune/S0 MM
pactBope Tpuc ¢ 5 MM TKO®. benku neHaTypupoBajil U BOCCTAHABINUBAIMN MPU TEMIIEpaType
55°C B teuenue 30 MuHyT, a 3areM uHKyOupoBamu ¢ 10 MM wnonaneramunom B TeueHue 30
MHHYT B TEMHOTE. AJIKWJIMPOBAHHBIE OeNKU pa30aBisiv B 5 pa3 M paclIeIUsLIN ¢ MOMOIIbIO 1
MKr TpurcuHa npu temmeparype 37°C B Teuenume Houm. ['panynsl Dynabeads ynansim
MarHuToM, a HaJ0CaJ0YHYH JKUAKOCTb CO CMECHI0 MENTHAOB MOAKHUCISUIA C MOMOIUBIO 5 MKI
10% MK, obecconuBanu ¢ momoibio obecconuBatoimero Hakoneunuka GL-Tip™ SDB (GL
science, Anonusi) u nmoBTOopHO cycrneHaupoBanu B 40 Mk 0,1% MK. 15 Mk nepeHocuiin B
snneHaopd-npodbupku mis anaausa cnocodbom HaHO-KX-MC/MC, a octanbHON 00bEM XpaHUIU
npu Ttemmepatype -80°C. OOpasupl myisi OTPULATESBHOIO KOHTPOJIS TOJYYAIH MyTeM
NepBOHAYAIBHOTO HarpeBaHusi oOpasua MAT npu Temmneparype 80°C B TeueHHe 5 MHUHYT IS
IeHaTypaluu Bcex OeNKOB, 4TOObI MPENOTBPATUTH CBS3bIBAHUE OENKOB KJIETKHU-XO3SHHA C
CEepUH-THUIPOJIA3HBIM 30HAOM NeCTHOONOTHH-DD ActivX.

Ananaus cnocobom KX-MC/MC.

Cwmecp mentunos pacteopsuin B 40 mkia 0,1% wmypasbunoit kucnorsl (MK) u cHavana
3arpykamu 10 Mk B KOJTOHKY-10BYIIKY Acclaim PepMap 100 C18 pasmepom 20 cm x 0,075 Mm
(Thermo Fisher Scientific) nyis obecconuBanus, a 3aTeM pa3aeisid HA AaHATUTUYECKON KOJIOHKE
Acclaim PepMap 100 C18 pasmepom 250 mm x 0,075 mm B cucreme UltiMate 3000 nanoLC
(Thermo Fisher Scientific). ITogsmxknyto ¢asy A rorosuwnu u3 0,1% MK B cBepxuucrtoii Boze, a
noaBrkHyo ¢asy B roroBumm u3 0,1% MK B 80% aneronurpune (ALIH). Ilentunas! pazgensnu

B 150-MuHyTHOM JMHEHHOM rpaguenre 2%-32% Oygepa B npu ckopoctu noroka 300 Hi/MuH.



42

UltiMate 3000 nanoLC 6p11 coenunen ¢ macc-criektpomerpoM Q-Exactive HFX (Thermo Fisher
Scientific). Yka3aHHBII Macc-CIEKTPOMETp paboTan B PEeKHUME, 3aBUCSINEM OT JaHHBIX, B
koTopoM 10 HamboJee WHTEHCHUBHBIX HMOHOB IOJBEPrajUCh (pParMeHTAlMHd C ITOMOIIBIO
IUCCOLMALMM TIPU  CTOJKHOBEHHH ¢ Oojnee Bbicokol »sHeprueit (anrn. «HCD») ¢
HOpManu30oBaHHON sHepruent cronkHoBeHus (HOC, anrn. «NCEy), pasHoii 27%, AGC, paBHbIM
3e6, MakCUMaJbHBIM BPEMEHEM BIIPBICKA, PaBHBIM 60 MC, AJ KaXIOr0 MOJIHOIO CKAHUPOBAHUS
MC (ot m/z, pasHoro 375-1500, ¢ paspemenuem, paBHbiM 120000) u ¢ AGC, paBHbM le5,
MaKCHMaJIbHBIM BPEMEHEM BITpbICKa, paBHbIM 60 mc, ms cobbituit MC/MC (ot m/z, paBHOTO
200-2000, ¢ paspemenuem, paBHbiM 30000).

IIpsimoe pacmennenne MAT-1

100 Mkr MAT-1 BBICYIIHBAJIM B CKOPOCTHOM BakyyMe, 3aT€éM MOBTOPHO pacTBopsuu B 20
Mk 8 M moueBunbl, conepxateid 10 MM ITT. benok neHaTypupoBajiud U BOCCTAHABIMBAIU
npu temmneparype 55°C B teuenme 30 MuHYT, a 3areM WHKyOHpoBamu ¢ 6 Mk 50 mr/mi
uonaneramuna B TedeHHe 30 MUHYT B TEMHOTe. AJIKWIMPOBAHHBIA OE€JIOK pacIIeruisuid ¢
nomortero 100 Mk 0,1 Mkr/Mki Tpuncuna npu remnepatype 37°C B TeueHue Houu. [lentunnyro
cMech MOAKUCISIH ¢ momottbio 5 Mk 10% tpudropykcycHoli kucnorsl (T®K, anrn. «TFA»).
O6paszen pazbasisiu 10 0,4 MKI/MKJ 1 BBOAWJIHM 2 MKJI B KOJIOHKY JUI aHajm3a criocobom XKX-
MC/MC.

MIIP-ananu3 K9C-B1L u K9C-1L B MAT-1

O6pa3up! pacueruieHHoH cMecH (0,8 MKr) HampsMyr 3arpyskajid B KOJOHKY-JIOBYIIKY
Acclaim PepMap 100 C18 pasmepom 20 cm x 0,075 mm (Thermo Fisher Scientific) nns
o0ecconuBaHus, a 3aTeM pa3feisuld Ha aHanuThdeckod komnoHke Acclaim PepMap 100 C18
pasmepoMm 250 mm x 0,075 mm B cucreme UltiMate 3000 nanoLC (Thermo Fisher Scientific).
Kononky npensapurenbHO ypaBHOBemuBaiu 98% mnonsuxkHON (a3el A (MPUTOTOBIEHHOW U3
0,1% MypaBbUHOW KUCIOTHI B Boze) M 2% moaBwxHON (asbl B (mpurorosnenHoit u3 0,1%
mypaBbrHON Kucyiotsl B 80% ALIH) mpu ckopoctu moroka B 300 wia/muH. Ilocne BBeneHus
obpasua B TeyeHue 100 MUHYT NMPUMEHSIN JMHEHHBIH rpagueHT oT 2% 1o 37% noaBUKHOM
a3l B mns pasnmenenus: mentunoB. JlaHHBIE MAacC-CIIEKTPOMETPUH TONYYATIH C MOMOLIBIO
MOHUTOpHHIra mnapauienbHbix peakuuil (MIIP, anrn. «PRM»), HaueneHHelXx Ha 3 mentuaa -
LNVQGDTK  [m/z  437.7351°*], AISESGVILVPGLFTK [m/z 8159744 u
ENHAFVPTVLDGVLLPK [m/z 925,0145™] - w3 KOC-1L, 3 nenruna - APEEILAEK [m/z
500,2715%*], DGASEEETNLSK [m/z 640,2861%*] u IRDGVLDILGDLTFGIPSVIVSR [nv/z
819,1355] - w3 KOC-BIL, wu 3 nmentuna - GPSVFPLAPCSR [644,3293%],
LLIYDASNRPTGIPAR [586,3283°*] u STSESTAALGCLVK [712,3585™"] - u3 MAT-1. Bo
BCEX SKCIIEPHMEHTAX IMOJHBIA Macc-CrekTp ¢ paspemenHreM B 120000 orHocutensHO m/z 200
(nenb AGC: 1e6, makcumanbHOe BpeMsi Bipbicka: 60 mc, m/z: 350-2000) compooxknancst MITP-
CKaHUPOBAHMWEM MO pacmucaHuio ¢ paspermenueM B 30000 (uempr AGC: leS, makcummanbHOe
Bpemsi Brpbicka: 100 mc). IlpumeHsn AUCCONMALIMIO NP CTOJIKHOBEHMM C Oojiee BBICOKOM
sHeprueit (anrn. «HCDy») ¢ HOpMalM30BaHHOH 3HEPrHel CTOJKHOBeHUs B 27 3B u OkHOM

A30JISLMU B 2 m/z i againusa metogom MC/MC.
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Ilpumep 1. BeisiBieHue mnoJsmcopdata B (papManeBTHYECKOM cocTaBe MAT ¢
nomouibio AByxmepHoii KX-/{3A/MC

ITonucopOaTe! U3 (papMaLEeBTHUYECKUX COCTABOB MAT OTAENSAIH, UASHTHU(HULHPOBAIU U
KOJIMUYECTBEHHO onpenensyii ¢ nomombio nyxmepHoit JKX-J[3A/MC, crneays HEMHOTro
mMoauduimpoBaHHOMy criocoOy corymacHo Yi Li et al, cm. Boime, u Oleg V. Borisov et al.,
Toward Understanding Molecular Heterogeneity of Polysorbates by Application of Liquid
Chromatography-Mass Spectrometry with Computer-Aided Data Analysis, 83 ANALYTICAL
CHEMISTRY 3934-3942 (2011). J{ns ynanenus MAT npuMeHsuid KoyioHKy Oasis Max B mepBoM
usmepennn XXX, a s pasnenenus ocrasmuxcs 1109 u cnoxubix 3¢upos [T0D Ha ocHOBE ux
COIEpKAHUSI U THUIA KUPHBIX KUCJIOT MPUMEHSUTH OOpalieHHO-()a30ByI0 Xpomatorpaduro BO
BTOopoM m3MmepeHuu. Pparmentsl [IC80 amoupoBanu B cienyromiem nopsake: 1103, T1I0D-
uzocopbun, [103-copbutan, ciokHbIe MOHO3(GUPLL, AMGUPHL, TPUIPHUPEI U TeTpadpupsl ((ur.
1

CIIEKTPOMETPUM Ha OCHOBE XHUMHUECKOW (OPMYJIbI MOJUMEpa U HMOHA JHUOKCOJIAHWIIHS,

, maHenb crpaBa). CTPYyKTypy KaXXIOro CJIOXHOTrO 3(Hpa BBUSICHSAJIN C MOMOIIBI) Macc-
oOpa3oBaBlIerocst B pes3yibrare ¢parmMeHTanuu B ucroyHuke. Ha ¢ur. 1 manems A cropasa
npeacTaBisieT coOON penpe3eHTaTUBHYI0 XpoMaTorpaMmy moyiHoro nonnoro toka (ITHT) TTC80
C TJaBHBIMH THKaMH, OOO3HaueHHbIMH B mopsizake smouposanus: 103 - ITO3-usocopbun -
I[TO3-copbutan, [T103-copburan-mononunoneat, [I03-copburan-monoonear, [103-u3ocopOua-
monoosear u I103-monoonear, [103-copburtan nuHONEaT/CnoXHbIH AMdGup oneara, 1103-
copburan-guonear, [103-uzocopbun-nuonear wu  I10D-gmonear, BepositHo, [IOD-
usocopbu/I10-nmuHoNeat/cnoxkublil A3 Qup ojeara, U cMech Tpuosieara u terpaojeara [103-
copburana. Crenyer ormeruthb, uTo UK 8 Ha ¢ur. 1 O6bu1 0003HAYEH KaK BO3MOXHAs CMeCh
I1O3-u3ocopbuna/II03-nmuHOMeaTa/CNOKHOTO AMd(HUpa OjieaTa, MOCKOJbKY €ro Macc-CIeKTPhI
OBUTH CITHIIKOM CJIOKHBIMH JUIsl UHTeprperainu. KoiandecTBeHHOE omnpeneneHue noarncopbaTon
OCYLIECTBJISUIM C TIOMOIIBI XPOMATOrpaguyeckoro aHajau3a C JAETeKIHeH 3apsKeHHOrO
aspososst (JI3A) (¢ur. 1, manens B cripaBa).

IIpumep 2. Boictpas aerpaananus I1C80 B papmanesTnyeckom cocrase MAT-1

brictpas nerpananus [1C80 B MAT-1 HaOmronanach mpu XxpaHeHuu npu temmepatype S°C
B Te4eHHe 30 4acoB. 3HAUUTENIbHOE CHIDKEHHE HAOOIANI0OCh B IMUKAX, HJIIOUPYEMBIX MEKAY 25
u 30 MuHyTaMH, TPEICTABISIIOIUX CioxkHbIe MOHO3pupsl 103, T. e. I1OD-copburan-
MoHojmHOjIeat, [103-copbutan-moHooneat, IT03-uzocopbun-monoonear u I103-moHOONEAT, B
To Bpems kak asmoupoBanue 103 mexny 10 m 18 MuHyTamMu BBISIBHJIO 3HAUUTEIbHOE
nosbimenne (¢pur. 2). He Opu10 HUKaKUX U3MEHEHUH B CJIOXKHBIX -, TPH- U TeTpaddupax [103,
3IIIOUPYEMBIX MexkAy 32-45 MUHYyTaMH. DTOT YHUKAJIbHBIN NATTEPH Jerpafaliy Mpeanonaraer,
4TO, BeposATHee Bcero, 3a aerpamaunio I[IC80 orBewaer omHO ceMeicTBO smmas/screpas. ITo
CEeMENCTBO TMAPOJIa3 MOKET OCYIIECTBIISITh AETPAAINIO TOJBKO CIOXKHYI0 MOHO3(UPHYIO HacThb
I1C80, ocraBisisi HETPOHYTHIMU CJIOXHBIE 3(Qupbl Oojee BbICOKOro mnopsinka. Ecmu Obl B
aerpaganuy OblI 3aA€HCTBOBAH OOJNbIIE YeM OAMH THIT THAPOJa3bl, MaTTEPH Aerpajaliy ObLI

Ob1 00J1E€E CIIOKHBIM.
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IIpumep 3. HUuruOuposanue Jmmnas aectuodOuotTuH-propdochonatoim (PD)
30H0M NPHUBOAUT K ycTpaHeHuI0 aerpagauuu I[1C80

ITockonbky OONBLIIMHCTBO JIMIA3, KOTOpPble, Kak COOOIIANOCh, OCYIIECTBIISIOT
Aerpajaluio MOJHCcOpOaToOB, NMPUHAMJIEKAT K CEMEHCTBY CEpPUH-THAPOJIA3, aBTOPBI JAHHOTO
N300peTeHNs BBIMOJIHUIN 3KCIIEPUMEHTBI IO MHTHOMPOBAHUIO C HCIOJb30BaHUEM 30HAA DO,
JIaHHBIN SKCIIEPUMEHT IMO3BOJISIET MASHTU(PUINPOBAT U OTJIMYUTHh (PEPMEHTATHBHO AKTHBHBIE
THAPOJA3bkl OT JPYIMX HEAKTUBHBIX TIUAponas JuO0 B HMX 3MMOreHHOH ¢(opme, mmbo ¢
SHAOreHHbIMU UHruOUTOpamu. OOOCHOBaHHE JAHHOTO AKCIEPUMEHTA 3aKJIIYAeTCs B TOM, YTO
€CJIU TPHUCYTCTBYET Kakas-TuOO aKTUBHAs CEepUH-THOpOJa3a, M00aBliEHHE ee WHIHOuUTOpa
OCTaHOBUT (PYHKIMOHUpOBaHUE (epMeHTa, B JaHHOM ciydae - nerpamanuro I[1C80. 3oHn
necTnoOnOTHH-PD SABISIETCS] OHUM U3 KOMMEPYECKH JOCTYIHBIX CEPUH-THIPOJIa3HbIX 30HIOB,
KOTOpbIE COAEpKaT pPeaKIUOHHOCTIOCOOHYI ¢ropdochoHaTHyrO rpymmmy, KoTopas obOpasyer
KOBQJIEHTHYIO CBSI3b C Ser B KATAJUTUYECKOM LIEHTPE MHIPOIa3bl CEPUHOBOTO THITA U OJIOKHPYET
ee (PEepMEHTATUBHYKO AaKTHBHOCTb. JIaHHBIA SKCIEPHUMEHT 1O WHTHOMPOBAHUIO SICHO
MPOAEMOHCTPHPOBAL, YTO MpH AodaBieHnn Beero juinb 0,125 mkMm 30Haa PP hepmeHTaTHBHAS
aKTUBHOCTb  TOJHOCTBIO  mpekpamainack (¢ur. 3). JIaHHBIH 3SKCHEPUMEHT  TaKXKe
NPOIEMOHCTPUPOBA, YTO B HCCIEAOBAHHOM (hapMalEBTHUECKOM COCTaBE JIEKAPCTBEHHOTO
npernapara MpUCyTCTBYET TOJBKO JIMMA3a CEPUHOBOTO THIIA, IIOCKOJIBKY 30HA AeCTHOONOTHH- DD
cneun(pUIeH B OTHOLUIEHUH CEPUH-THIPOIA3hI.

IIpumep 4. [ennenusi auna3 aecruoduoTuH-propdochonarubim (PD) 3oHa0M
NPUBOAUT K cHIKeHHIO Aerpagauuu [IC80 B papmaneBTHUECKOM cOCTaBe MAT

3areM aBTOpPbI JAHHOTO H300pPETEHUs BBIIOJNHAIN MACTJIELUI0 JIMMA3 € IMOMOIIBIO
UMMOOMIIM3UPOBAHHOTO CEepUH-ruapoia3Horo 3oHna PP ActivX. buoTuHOBas 4dacTh 30HIA
MOXeT OBITh 3aXBayeHa M HMMOOMJIM30BAHA HA CTPENTABUAWHOBOW IIOBEPXHOCTH, HTO
NO3BOJIsIET KOHLIEHTPUPOBATh U OUYUINATh 3aXBaYeHHbIE CepUH-TUAponasbl. Cxema s3KCrepuMeHTa
MO JEIUIeHNH CIOYyXKUT AByM wLensaM: 1) ecau nerpanauumsi I1C80 Bb3BaHa numnas3oi (-amm),
npUHaaNekamed (-UMH) K CEMEWCTBY CEepUH-TUAPOJA3, NETUIeLHs] MPUBEAET K CHIDKEHUIO
nerpagatuu [1C80; 2) numasy (-bI), 3aXBaueHHYIO (-bl€) 30HAOM IeCTHOOMOTHH-D®D, MOXKHO
nanee UASHTU(PUIHPOBATD C IOMOLIBIO MACC-CIIEKTPOMETPUIECKOTO aHAIN3A.

JlaHHBIN SKCHEPUMEHT MO JelUIeLUd BBIIOJHSJIN TakK, Kak OINHCAHO B pasfelne
«Marepuallbl U METOIbI», CO CXEMOW JAerieluu MAT, TpeicTaBieHHOW Ha ¢ur. 4. 30HA
necTnoOnoTHH-P@ CBSI3bIBAIM CO CTPENTABUAWHOBBIME rpanynamMu Dynabeads mist perutennun
muna3. Kak mokasanHo Ha ¢ur. 5, nmo nmerutenuu numnasel okojo 44,7% perpaganuy CIOKHBIX
moHoa¢pupoB [1C80 B MAT-1 Habmomanoce nocie 18-4yacoBol MHKyOAaMK MPU TeMIepaType
5°C. [HomonuutenvHass 18-uacoBas WHKyOamust mpHBeNa K TIOJNHOH TMOTepe CIOXHBIX
moHoa¢pupo I1C80. Ilocne merenuu Jumasbl HAOIIOAANIOCH MeHbIe deM 8% nerpamarnuu
I1C80 kak mocne 18 u, Tak u mocie 36 4 uHKyOauuu. Pe3yapTaThl JaHHOTO SKCHEPUMEHTA IO
AETUIeIIMA YKa3bIBalOT HAa TO, YTO Jumasa (-bl), KOTOpas (-ble) BbI3bIBANA (-JIM) AETPATALIUI0
I1C80 B MAT-1, Oba (-u) ynaneHa (-b1) 30HIOM AecTHOOMOTHH-PD. UToOB!I yOenuThes, 4TO

HUMCHHO 30H/[, 4 HC MAIrHUTHBIC CTPECIITABUANHOBBIC I'PAHY JIbI BSaHMOHeﬁCTBOBaHH C JIUI1a3aMHu, B
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TaHHbIE HKCIEPUMEHTHI OBbLI BKJIIOUEH KOHTPOJIbHBIM TEXHOJOTMYeCKUil oOpasen. YKa3aHHBIN
KOHTPOJIbHBII TEXHOJIOTHUECKUIT oOpaser] mosydyand MIyTeM CMeInBaHus MAT-1 TOJBKO €
MarHUTHBIMH CTPENTABUAMHOBBIMU TpaHyjiaMu, Oe3 noOaBieHust 30HHA AecTHOOHOTHH-DD.
Oxomno 29% u 86% nerpapauuu I1C80 B MAT] HaOmonanoce nocne 18 4 u 36 4 nHKyOauK npu
temneparype S5°C, COOTBETCTBEHHO, YTO VYKa3blBa€T Ha HAIWYMe OMNPEIENIEHHBIX
Hecrenn(pUUeCKux B3aMMOJCHCTBUI MEXIy JMMa3saMM W MAarHUTHBIMH rpasHyjgamu. Ilo
cpaBHeHHIO ¢ 30HAOM @O, nunase, ygansieMOd TOCPENCTBOM  Hecneru(HUIecKux
B3aUMOJIEHCTBUH, OBLJIO 3HAYUTEIPHO MEHbINE, MOITOMY OOJbIIAs YaCTh JIUMA3bl ObLIa yaaieHa
MyTeM CIelH(IUECcKOro CBS3bIBAHUS MEKAY UMMOOHIN30BaHHBIM 30HI0M ©@ 1 Tuna3ou.

Ipumep S. IleyeHouHble KapOOKCHIICTEPa3bl HAEHTHGULHPOBAIH BO (PpaKLUH
MAT-1, CKOHIEHTPHPOBAHHOI ¢ MOMOIIbIO 30HAa DD

benkn KIIETKU-XO35MHA, 3aXBAa4€HHBIE 30HAOM JecTHOOHMOTMH-P®, mnoasepramu
pacIIeNIeHHUI0 TPUIICHHOM M MacC-CIIEeKTPOMETPUUECKOMY aHaJIN3y Tak, Kak OMHCAHO B pasjese
«Matepuansl u Metoas. Cpenu 15 naeHTH(UIMPOBAHHBIX OENKOB KJIETKU-XO035MHA (Taduna
1) xapbokcmmcrepassl KOC-B1L (anrn. «CES-B1L») u KOC-1L (anrn. «CES-1L») Obutn
uneHTHQUUUpOBaHbl BHepBble. l[lyTeM CpaBHEHUS C JACHATYPUPOBAHHBIM KOHTPOJIBHBIM
obpasuom (tabnumma 2) ObuT caenaH BBIBOA, 4TO oOa Oenka OBUTM 3aXBau€Hbl MyTEeM
cneunguieckoro cBs3biBaHus ¢ 30HA0M PP, KOC-1L unenrudunmposany TOIbKO B aKTUBHON
¢dopme, HO HE B JIEHATYPUPOBAHHOH (hOpMe, YTO MO3BOJSIET MPENIONOXKHUTh, YTO YKa3aHHAsS
kapOokcmmacrepasa Obita Omonorndeckn aktuBHa B MAT-1. KOC-B1L unentudunuposanu B
aKTUBHON (opme ¢ 13 yHMKaIbHBIMH TNENTHIAMH, B TO BPEeMs KaK TOJBKO 2 YHHKAJIbHBIX
nentuaa ObUTM B IEHATYPUPOBAHHBIX (POpMAx, YTO MPEATNONAraeT, YTo HeOOIbIIOe KOJIUIECTBO
6enxa KOC-BIL 6p110 criocoOHO Hecnenugpuyecky CBSI3bIBATbCS C MATHUTHBIMH T'PAHYJIAMH, U
JaHHBIE PE3YJIbTAThl COIJIACYIOTCS C Pe3yJIbTaTaMU KOHTPOJIBHOTO TEXHOJIIOIHYECKOro odpasua B
skcriepumMenTte no aerienuu (ur. 5). Tem He MeHee, ropa3no OoJiblliee YUCIO YHHKAJIbHBIX
NEeNTUIOB, UICHTH(PHULHUPOBAHHBIX B aKTUBHBIX (pOpPMAax, MO3BOJISET MPEANONOKUTh, uto KOC-
B1L Takxe orBercTBeHHa 3a nerpananuio [1C80. Urto kacaercss Apyrux MASHTU(HUIUPOBAHHBIX
OENKOB KJIETKU-XO3sIMHA, OOJBIIMHCTBO M3 HUX MOYKHO JIETKO OMNPEHENIUTh KaK HEaKTHBHBIC
(bepMeHTBI, MOCKOJIBKY OHH BBISIBJISIICH B 00OMX YCJIOBHSX C OMHAKOBBIM YHCJIOM YHHKAJIBHBIX
NENTHUIOB, HAIIPUMED, OeJIOK, MOJOOHBIH KYJUTUHY 9, U LepyJIOIUIa3MUH. AHUOHHBIA TPHUIICHH-2
uneHTuguuupoBan B MAT-1 B akTHBHOH (hOpMe, TMOCKONBKY OH TaKXe SBJISETCS CEpUH-
NPOTEa30l, ONHAKO €ro MOXKHO HCKIIOYHUTh H3-3a €ro (PyHKUHU TNpOoTeasbl, HE HMEIOIIEH
otHomeHus K paerpamanuu I[1C80. J[Ba ApyrMx COBMECTHO 3aXBa4Y€HHBIX Oe€Nika, aKTHH M
AHHEKCHUH, TaK)Xe MOXKHO MCKJIIOUMTH U3 npouecca aerpagauuu I1C80 u3-3a oTcyTCTBUS Y HUX
(bepMeHTaTUBHBIX (PYHKIHII.

Jlnst ompeneneHus copep kaHusl HOBbIX uaeHTHUHuupoBaHHbX guna3, KOC-BIL u KOC-
1L, mpoBommmm anamu3 cnocodom MIIP. Konnenrpaumun KOC-BIL u K3C-1L Obutn
onpeneneHbl kak 9,6 m 9,0 yacteil Ha MUJUIMOH, COOTBETCTBEHHO. OTHOCHUTENBHO HHU3KOE
cofiepKaHue BYX YKa3aHHBIX JIMIA3 MO3BOJISIET NMPENTONOKUTh UX CHIIBHYIO (pepMEHTATUBHYIO

aKTUBHOCTH B oTHOLIeHUH aerpananuu [1C80.
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Tabauua 1. Benok KJIeTKH-X03fIHHA, CKOHLEHTPHPOBAHHBII C MOMOWILIO 30HAA

PP, naeHTH(PUIHPOBAHHBIH B HATUBHOM MAT-1

benok B MAT-1 (HATHBHOM) YuerHbiil Ne a0 yHHKATLHBIX
NenTHI0B
benok, nonoOHbIi neqefg)—tiﬂon KapOoKcHIICTEpase AOA06117X9 13
benok, monoOublil neueHouHo kapbokcmmcrepase 1 | AOAO61IFE2 7
ITepoxcupenokcus-1 Q9JKY1 7
benok, mogoOHbI KyuTHHY 9 AOAOSHMU 7
CoenHHUTENbHBIN MIAKOTJIO0NH G3HLU9 6
TpaHncTuperux G314M9 6
I'muuepanbaerun-3-docdarnernaporeHasa AQA0611DP2 3
Ilepynonnazmun AOAO061INJ7 3
AHHEKCUH G31GO5 3
AHUOHHBIN TPUIICUH-2 G3HL18 3
benok, cBsi3pIBaroOIMil BUTAMUH D G3IHJ6 3
benok, nonoOHbIi pudocomanpHOMy Oeky S27a AOAOGIIQSS 3
youksutuHa 40S

benok, mogoOHbIi 1eCMOKOJUTUHY 2 AOAOQ611IEGO 2
Penentop TMpO3MHNIPOTENHKUHA3BI G3HG67 2
AKTUH, TJIaiKasi MyCKyJ1aTypa aopThbl G3HQY2 2

Tabauua 2. Benok KJIeTKH-X03fIHHA, CKOHLEHTPHPOBAHHBII € MOMOWILIO 30HAA

DD, naeHTH(PUIHPOBAHHBIH B AeHATYPUPOBAHHOM MAT-1

Besiok B MAT-1 (1éHATYpHPOBAHHOM) YuerHbiil Ne Hucao yrukarbHbIX
MenTHI0B

benok, nogoOHbIN KyJUIUHY 9 AOA061IMU7 7

Tpancruperux G314M9 4

benok, nogoOHbIN pubocoManbHOMy Oesiky S27a AOA0611Q58 3
youkButrHa 408

I'muuepanbaerun-3-docdarnernaporeHasa AQA0611DP2 3

ITepokcupenokcun-1 QI9JKY1 3

benok, cBsi3pIBarOIMM BUTAMUH D G3IHJ6 3

Ilepynonnazmun AOAO061INJ7 2

Penentop THpO3MHNIPOTENHKMHA3BI G3HG67 2

benok, nogoOHbIi 1eCMOKOJUTHHY 2 AOAOQ611EGO 2

benok, monoOHbIH neqe}]IBOIiHoﬁ KapOOKCcHIIICTEpase AOA06117X9 2

CoenuHUTETBHBIN MIAKOTIOOUH G3HLU9 1

[pumep 6. IlaTtrepn aerpagauum IIC80 ¢ meuyeHouHol kapOokcuidcTepason 1
YeJIOBEKA M MEeYeHOYHOH 3CTEePa30H KPOJIHKA

OpnHol M3 pacnpOCTPaHEHHBIX U BaXKHBIX MpakTUK B aHanu3e BKX sBnsercs mposepka
(YHKIMM aKTUBHOCTHU JIMIA3bl. YKa3aHHbIE 3KCIIEPUMEHTHI 110 WHTMOMPOBAHUIO M JIETUICLIHH
npenocraBmin yoemutenbHble nokasarenbctBa Toro, 4yro KOC-BIL u KBC-1L, BepositHee
BCErO, SIBJIAIOTCS JIMNA3aMM, OTBETCTBEHHBIMU 3a Aerpanauuto 11C80. OpHako, yuuThiBas, 4TO
ucnosip3yembiii 30H1 PO crenudpuyeH HE B OTHOIIEHWH OXHOro Oenka, a B OTHOLICHHUH

ceMelicTBa O€NKOB, BO3MOXHO, 4YTO aApyras (-ue) jumasza (-bl), IpeAcTaBieHHas (-ble) B



47

UCCIIEIOBAHHOM JIEKAPCTBEHHOM TIIpemnapare, TakKe MOXeT (MOryT) WrpaTb pojib B IyTH
Aerpaganuy. JKCIEPUMEHT CO CIELHUANIbHBIM JOOAaBIEHHEM MOXKET 00eCTIeYUTh HEOOXOAMMYIO
BAJMJALUI0 TOTO, SIBJISIFOTCS JIM TNPEAINOJaraéMple JIMNAa3bl OCHOBHOW NMPUYMHON Jerpajaluu
I1C80. Ecnu cnenmanbHO no0aBiieHHAsl JIMIMA3a MOKET BbI3BATh TOYHO TAaKOW k€ MaTTEPH
Aerpajialii, 4YTO W JHAOTeHHAs JMNasa, TO WACHTU()HIMPOBAHHAS JIUMAa3a MOXET ObITh
NOATBEPXKJIeHa B Ka4eCTBEe KJIFOUEBOro snemeHTa ans aerpagauuu I1C. Takoe moarBeprkneHue
OOBIMHO 3aTPYOHEHO H3-32 OTCYTCTBHSI AOCTYIHBIX AKTHBHBIX JHIa3. UTOOBI JOMOIHHUTENBHO
NOATBEPAUTD POJIb IBYX YKA3aHHBIX HOBBIX MACHTU(ULHPOBAHHBIX JIMIA3, OCYIIECTBUIIN ITOUCK
B BLAST. PesynbpraThl moucka mokasajiy, 4YTO KOMMEPYECKH TOCTYITHbIE MMEYEHOUHAsT 3CTepasa
KPOJIMKa M TEeYeHOYHasi KapOokcuidcTepasa | yenoBeka (PYHKIHMOHAIBHO CXOXH, MPHYEM
KaXJaas W3 HUX HMEET TOMOJIOTHIO mocjenoBarenbHOCTH B 56,0% u B 69,7% C mepBbiM
cermerroM KOC-BIL u K3C-1L, coorBerctBeHHo (¢pur. 6D). Kak mnedeHOUHYIO
kapOokcmmacTepasy | yenoBeka, Tak M MEYEHOUHYIO 3CTepa3y KPOJMKa BEIOPAU ISl CPABHEHHSI
narrepHa perpagauuu [1IC80 B MAT-1. Ha ¢ur. 6 mpencraieHO, 4TO MEYEHOUHBIE 3CTEPaA3bI
YeJloBeKa U KPOJIMKa IEMOHCTPUPYIOT NAaTTepH Aerpajalii, 3KBUBAJIEHTHbBIN TOMY, YTO MOKa3aH
g MAT-1 (dpur. 6, A-C). Bo Bcex Tpex obOpasuax kommnoHeHtamu I1C80, mpoxomsmmmun
OBICTPYIO Ierpajganuio, ObUTH CIIOKHBIE MOHO3(UPBI, KOTOpPbIE 3II0NpoBaIN Mexay 25 u 30
MHUHYTaMH, B TO BPEMsI KaK CIIOJKHBIE U-, TPU- U T€TPa3(UPBI, KOTOPbIE SJIFOUPOBAIN Ocie 32
MHUHYTBI, OCTaBaJIUCh HEU3MEHHBbIMU. [laHHBIE SKCMEPUMEHTHI MO XapakTepU3aluu MaTTEPHOB
Jerpajallid ¢ MCIOJNb30BAaHMEM W3BEeCTHbIX Jjuna3 noarsepawiy, yro KOC-BIL u KOC-1L

OTBeTCTBEHHHI 3a fAerpaaaunio [1C80 B MAT-1.
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OOPMYJIA N30BPETEHUA

1. Cioco® meruteriun inna3bl U3 00pasia, BKIOYAOLIHI B ceOst:

NpUBEIeHUE YKa3aHHOTrO 00pasiia, Coep Kallero Junasy, B KOHTAKT ¢ 30HAOM, MPH 3TOM
yKa3aHHbBIN 30H] 00JiafjaeT COCOOHOCTBIO CBSI3BIBATHCS ¢ YKa3aHHOW JIMIMAa30i ¢ 00pa3oBaHUEM
KOMILIEKCA; 1

OTZEJIeHNE YKa3aHHOTO KOMILIEKCAa OT YKa3aHHOro o0pasla, TeM CaMbIM OCYINECTBIIS
AETUICLNI0 YKa3aHHOW JINMA3bl U3 YKa3aHHOTo oOpasua.

2. Cnocob mo m. 1, oTIMYaroIUiCs TeM, YTO YKa3aHHbBIH oOpasel ComepKUT OeJoK,
MIPEACTABIISIOLINI HHTEPEC.

3. Cnoco®6 mo m. 1, oTIMYArOIIMICS TeM, YTO YKa3aHHbIH OOpaszel COAEpPIKUT

>
NOJIUCOPOATHBIN SKCIUITHEHT.

4. Cnocob mo m. 3, OTIMYAOIIMNCS TeM, YTO yYKa3aHHBIA MOJMCOPOATHBIA SKCLUMHEHT
BbIOpaH u3 nonucopbara-20, nomrcopbara-60, momucopOara-80 MM KX KOMOMHALIUI.

5. Crocob mo m. 1, OTIMYAIIKNACA TeM, YTO yKa3aHHAs JIUMas3a MPEACTaBIsieT COOOMU
Oenok, MoAOOHBIN eYeHOUYHOH KapOokcuacTepase B1.

6. Crocob mo m. 1, oTIMYarOIIuiicss TeM, YTO yKa3aHHAas JIMMas3a MPEACTaBIsieT COOOU
Oenok, mogoOHbII eYeHouHOH KapOokcmmcrepase 1.

7. Criocob mo m. 1, OTIMYAOUIUICS TeM, YTO YKa3aHHBIA 30HI 00J1afaeT CriocOOHOCTHIO
CBSI3bIBATHCS C TBEPIOH MOJIOKKOM.

8. Cmoco® mo m. 7, OTIMYAOIIMHCS TEM, YTO YKa3aHHAas TBEpAAs MOJJIOKKA
NpeACTaBysieT OO0 arapo3Hble TPaHyJIbL.

9. Crmoco®6 mo m 7, OTAMYAIOIIMHCA TeM, 4YTO YKa3aHHas TBepAas MOJJIOKKA
npencTaBisieT OO0 MarHUTHBIE TPAHYJIbI.

10. Cnocob mo m. 1, OTIMHArOIUICs TeM, YTO YKa3aHHBIH 30H/ MPUKPEIUIEH K TBEPAOH
MOJIJIOKKE C TIOMOLIBIO JIMTAH/A.

11. Croco® mo m. 10, OTIUYAIOIUICS TeM, YTO YKa3aHHBIN JIUTaH MOXKET TMPEICTABIIATH
co0Ol  HMHOUKATOp, MOJEKyJly OHOTHHA, MOAU(PHUIHMPOBAHHYIO  MOJIEKYJly OHMOTHHA,
HYKJICMHOBYIO KHCJIOTY, TOCJIEIOBATEIbHOCTb, SIUTOMHYK) METKY, MOJEKYJly C HU3KHM
COZIEpKAHUEM BJIEKTPOHOB T MOJIEKYJTy C BBICOKUM COZIEPIKAHHEM 3JIEKTPOHOB.

12. Cnocob mo m. 1, JOMOJHUTENBHO BKIKOYAOIMUN B ceOs H3BIeUEHUE yKa3aHHOH
JIMIa3bl U3 YKa3aHHOTO KOMILIEKCA.

13. Cnocob oumctkm o0pasma, coxmepskaiiero OeNoK, MPENCTABISIOLIMA HHTEpeC, U
JIMIAa3y, BKIIFOYAOIIUI B ceOs:

NPUBEACHNE YKa3aHHOro oOpas3la B KOHTAKT C 30HAOM, NPU 3TOM YKa3aHHBIA 30HA
o0azmaer crioCOOHOCTBIO CBA3BIBATBCS C YKA3aHHOM JTUMa3oi ¢ 00pa3oBaHHEM KOMIUIEKCa; U

OTAENeHNE YKa3aHHOTO KOMIUIEKCA OT YKa3aHHOro oOpasma, TeM CaMblM OYHINAs
yKa3aHHBIN O€JIOK, MPEACTaBIAIOM U HHTEpPEC, B YKa3aHHOM oOpasLe.

14. Cnmocob6 mo m. 13, ommuyaroumuiics TeM, YTO YKa3aHHbIM oOpasen COIEep KHT
MOJINCOPOATHBIN SKCIUITHEHT.

15. Cnoco0 no m. 14, omnu4aromuiicst TeM, 4TO YKa3aHHbIA MMOJUCOPOATHBIN SKCLUITUEHT
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BbIOpaH u3 nonucopbara-20, nomrcopbara-60, momucopOaTa-80 mm NX KOMOMHALIUI.

16. Cnioco6 mo 1. 13, oTnuyaromuiics: TeM, YTO yKa3aHHas JIMMas3a MpeacTaBisieT coOoi
Oenok, mogoOHBIN eueHOUYHOH KapOokcumacTepase Bl.

17. Cnoco6 mo 1. 13, oTnuyaromuiicss TeM, YTO yKa3aHHas JIMIMas3a MpeacTaBisieT coOoi
Oenok, mogoOHbIl MeYeHouHOM KapOokcumcrepase 1.

18. Cmocob6 mno m. 13, oTnuuaroUuiics TeM, 4YTO YyKa3aHHbIA 30HA oOnanaer
CIIOCOOHOCTBIO CBS3BIBATHCS C TBEPIOH IOMIIOKKOIL.

19. Cnoco6 mo n. 18, omiMyaromuiicss TeM, YTO YyKa3aHHAs TBepAasl IOAJIOKKA
NpeACTaBysieT COOOH arapo3HbIe TPAHYJIbI.

20. Cnoco6 mo m. 18, omimyaromuiicss TeM, YTO yKa3aHHAs TBEpAasl IOAJIOKKA
NpeACTaBIsieT COOOH MarHUTHBIE TPAHYJIbL.

21. Crocob mo m. 13, OTIHYAOLIMIACS TeM, YTO YKa3aHHBIN 30H] MPUKPETUIEH K TBEPIAOH
MOJJIOXKKE C TIOMOILBIO JIUTaH/A.

22. Crocod 1o m. 21, OTIHYarOIUHCs TeM, YTO YKa3aHHBIH JIUTaH MOJKET MPEICTABIIATD
cobOl  HMHOUKATOP, MOJEKyJly OHOTHHA, MOAU(PHUIMPOBAHHYID MOJEKyJdy OHOTHHA,
HYKJIEHHOBYIO KHUCJIOTY, IIOCJI€AO0BATENbHOCTb, JMHUTOMHYIO METKY, MOJIEKYJy C HHU3KUM
COJZIEP>KAHUEM 3JIEKTPOHOB WJIM MOJIEKYJY C BBICOKUM COJIEP’KAHUEM DJIEKTPOHOB.

23. Crocob mo m. 13, MOMONHUTENBHO BKIIOYANOIUN B ceOsi M3BJICUEHHE yKa3aHHOH
JUMa3bl U3 YKA3aHHOTO KOMILIEKCa.

24. Criocob cHIDKEHUs Aerpafganuu nojircopdara B oOpasiie, BKIIOYAINN B ceOsl:

NPUBEACHNE YKAa3aHHOTO o0pasla, COAepIKallero JMmasy U MmoaucopOaT, B KOHTAKT C
30HAOM, TNPH 3TOM YKAa3aHHBIA 30HI O0O0JagaeT CIOCOOHOCTBIO CBSA3BIBATBCA C YKa3aHHOMN
Juma3ol ¢ 00pa3oBaHUEM KOMIUIEKCA, U

OTZAEJeHHE YKa3aHHOTO KOMIUIEKCa OT YKa3aHHOro oOpasua, TeM CaMbIM CHIDKas
Aerpajaiio nojaucopdaTa B ykazaHHOM oOpasLe.

25. Cnocob no m. 24, OTIUYAIOLIMICSA TeM, YTO YKa3aHHBIH 0Opasel JOMOJHUTEIbHO
comepkuT OeJIOK, MPEACTABIISIIOIINN HHTEPEC.

26. Crnoco® mo m. 24, OTIUYAIOMIMICS TEM, YTO YKa3aHHbIH mojucopdaT BeIOpaH U3
nonucopbara-20, mojgucopdara-60, monucopdara-80 v UX KOMOUHALIHA.

27. Crocob mo m. 24, OTJIMYAIOUIUICS TeM, YTO YKa3aHHasl JIUna3a NMpeacTaBliseT coOou
OeNok, MoAOOHBIN eYeHOUHOH KapOokcmacTepaze B1.

28. Criocob mo m. 24, OTIMYArONIUICS TeM, YTO yKa3aHHas JINMa3a MpeCcTaBsieT coOou
Oenok, mogoOHBINH eYeHOUHOH KapOoKcuacTepase 1.

29. Crnocobd mo m. 24, OTIMYAIOIIUIACS TeM, YTO YyKa3aHHbI 30HA obOnanaer
CIIOCOOHOCTBIO CBSI3BIBATHCS C TBEPAOH MOAJIOKKOM.

30. Cnocob6 mo m. 29, oTIHYAOIUiics TeM, YTO YKa3aHHas TBepAas IOIJIOKKA
npeAcTaBisieT COOOH arapo3HbIe TPaHYJIbL.

31. Cnocob mo m. 29, oTniMYaroIuiics TeM, YTO YKa3aHHas TBepAas IMOJJIOKKA
NpeAcTaBisieT COOOH MarHUTHbIE MPAHYJIbI.

32. Cnoco0 1o 1. 24, OTIUYAIOLIMNACS TEM, UYTO YKa3aHHBIA 30H/ MPUKPEIUIEH K TBEPAOH
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MOJJIOXKKE C TIOMOILBIO JINTAHTA.

33. Cnoco0 o 1. 32, OTINYAKOIIUICS TeM, YTO YKA3aHHBIN JINTaH] MOXKET MPEICTABIATH
co0OW HMHAUKATOP, MOJEKyJly OHOTHHA, MOAMU(PHUIMPOBAHHYIO MOJEKyJdy OHOTHHA,
HYKJIEUHOBYIO KHUCJIOTY, IOCJIE€AOBAaTEIbHOCTb, O3MUTONHYI0 METKY, MOJIEKYJy C HHU3KUM
COZIEP>KAHUEM BJIEKTPOHOB WJIM MOJIEKYJY C BBICOKUM COJIEPKAHUEM 3JIEKTPOHOB.

34. Cnocob® mo m. 24, MOMOJHUTENBHO BKJIOYANOMUKI B ce0s M3BJIEUEHHE YKa3aHHON
JIUMAa3bl U3 YKA3aHHOTO KOMILIEKCA.

35. Komnosunwsi, comepskamasi OesOK, TPEACTABJISIOMNI HWHTEPEC, OUYUIICHHBIA U3
KJIETOK MJIEKOITUTAIOLINX, TOBEPXHOCTHO-aKTUBHOE BEIIECTBO M OCTATOYHOE KOJIMYECTBO OeKa,
nonoOHOro MeYeHOYHOU KapOokcuiacTepase B-1, mpu 3TOM yka3aHHOE OCTATOYHOE KOJTUYECTBO
Oenka, mogOOHOrO TEUEeHOUHOUN KapOokcuimacTepase B-1, cocraBisier MeHbIE 4eM OKOJIO S
4acTell Ha MUJUIUOH.

36. Komno3unus no m. 35, OTIMYaIascs TeM, YTO YKa3aHHOE MOBEPXHOCTHO-aKTUBHOE
BEIIIECTBO MPEACTaBIsieT cobol nomcopodar 80.

37. Komnosumust mo m. 36, OTIMYAIOMIAsICS TeM, YTO yKa3aHHbINH OeJioK, MOmOOHBIH
neuyeHOYHOH kapOokcumscTepase B-1, Bei3biBaeT aerpaganuto nomucopdara 80.

38. Komnosumuss mno n. 35, OTIMYAKOIascs TEeM, YTO YyKa3aHHas KOMIIO3ULIUSA
npeacTasisieT coOoi papMaeBTUYECKH COCTAB JIJIs TAPEHTEPATBHOTO BBEICHHS.

39. Komnosunust mo m. 36, OTIIMYAIOINAsCs TEM, YTO KOHLEHTpauus mojucopdara B
yYKa3aHHON KOMIIO3ULHH COCTaBisieT OT okojio 0,01% mac./06. no okouno 0,2% mac./00.

40. Kommnozummst mno 1. 35, omMyaromasicss TeM, YTO YKa3aHHbIH Oelok,
NPEACTABILSIIOIUN HHTEpEC, BBIOPAH M3 TPYIIbL, COCTOSINEH M3 MOHOKJIOHAJBHOIO aHTUTENA,
HOJIMKJIOHAJIBHOTO aHTUTENA, OUCTernpUIecKoro aHTuTeNna, (parMeHTa aHTHTENA U KOMILIeKCa
AHTHUTEJIO - JIEKAPCTBEHHBIN Ipemnapar.

41. Komnosumust mo n. 35, DONOJHUTENbHO COAEpKalas OAMH WM OOJblIee YHCIIO
(apMaleBTHYECKH MPHUEMJIEMbIX 3KCIIUITUEHTOB.

42. Kommno3unwst o 1. 35, ZOMOJHUTEIBHO coaep:kaias Oydep, BBIOpaHHBIN U3 TPYIIIIbI,
COCTOSILIIEH W3 THCTUAMHOBOrO Oydepa, nurpatHoro Oydepa, ampruHatHoro Oydepa wu
apruHUHOBOTO Oydepa.

43. KoMno3uuus 1o 1. 35, TOMOIHUTENBHO coaepkaast MOAU(UKATOP TOHHYHOCTH.

44. Kommo3unws 1o 1. 35, OTIMYAroLIascss TeM, YTO KOHIEHTPALUs YKa3aHHOTO Oelka,
MPEICTABIISIFOIIEr0 UHTEPEC, COCTABIISIET OT 0K0Jio 20 Mr/mit 10 okoJio 400 mr/mit.

45. Komnosunus, copepkameii OeNioK, MPEACTABISIOMUN WHTEPEC, OYHINEHHBIA U3
KJIETOK MJIEKOITUTAOLINX, TOBEPXHOCTHO-aKTUBHOE BEIECTBO M OCTATOUYHOE KOJIUYECTBO OelKa,
NOJOOHOTO MEYEHOUHOH KapOoKcHiacTepase |, mpu 3TOM YKa3aHHOE OCTATOYHOE KOJHYECTBO
JN30COMAJIbHON KUCJION JINIA3bl COCTABIISIET MEHBLIIE YEM OKOJIO 5 YacTell Ha MUJUIUOH.

46. Komnosuuus no n. 45, OTINYAKOLIAsACA TEM, YTO YKA3aHHOE MOBEPXHOCTHO-AKTUBHOE
BEIIIECTBO NMPEACTABISIET CO00M morcopoar.

47. Komnosuuus no n. 46, OTINYArOLIAsACcsa TEM, YTO YKAa3aHHOE MOBEPXHOCTHO-AKTUBHOE

BEIIIECTBO NPeACTaBIsieT coOoi nomucopbdar 80.
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48. Komnozumwsi o 1. 47, OTIMYAIOUIasiCsi TeM, YTO yKa3aHHbIH OeioK, MOmOOHBIH
MeYeHOYHON KapOoKcuacTepase 1, BrI3bIBaeT Aerpananuio noumucopbara 80.

49. Kommosunusa no n. 46, OTAMYAKOIIAsCsd TeM, 4YTO VYKa3aHHasd KOMIO3ULIMS
npeacTaBisieT co0oi papMareBTUUYECKHI COCTaB ISl HAPEHTEPATbHOTO BBEIEHUSI.

50. Komnosuimsi mo m. 46, OTIMYAOLIasICs TEM, YTO KOHLEHTpauus monucopbara B
YKa3aHHOW KOMITO3HIIH COCTaBJIseT OT 0KoJo 0,01% mac./06. no okomno 0,2% mac./06.

51. Kommosumusi mo 1. 45, OTAMYaroIascs TeM, UYTO YKa3aHHbI OeJoK,
MPEICTABIISIFOIIMI MUHTEPEC, BbIOpAH M3 TPYMIbI, COCTOSINENH W3 MOHOKJIOHAJIBHOIO aHTHUTENA,
MOJIUKJIOHAJILHOTO aHTHUTeNa, OuCTenuduuecKoro anTuTena, pparMeHTa aHTUTENNa U KOMITJIEKCa
AHTUTEJIO - JIEKApPCTBEHHBIN mpernapar.

52. Komnosunusi mo 1. 45, MOMOJHUTENbHO COnmepskaliasi ONUH WM OOJbIlee YUCIIO
(hapMaleBTHYECKU IPUEMJIIEMBIX SKCITUTTHEHTOB.

53. Kommo3unus 1o 1. 45, TOMOJHUTENBHO coaepskaiias Oydep, BbIOpaHHBIN U3 TPYTIIIHL,
COCTOSILIEH W3 THCTUAMHOBOTO Oydepa, uurpatHoro Oydepa, ampruHaTHoro Oydepa u
apruHUHOBOTO Oydepa.

54. Kommo3uiust 1o 1. 45, MOTOJTHATEIBFHO CoNepIKaliasi MOTU(PpUKATOP TOHUYHOCTH.

55. Komnoszunust 1o 1. 45, OTIMYAOIIASICS TeM, YTO KOHIEHTPALUsl YKa3aHHOTO Oenka,
MPEICTABIISIIOIIEr0 HHTEPEC, COCTABIISIET OT OKOJI0 20 Mr/miut 10 okojio 400 mr/mit.

ITo noBepennocTn
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