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2420-580461EA/032
CIIOCOBbI CHUXXEHUA AETPAJAIIMA TIOJIUCOPBATA B
PAPMANEBTHUYECKHUX COCTABAX JIEKAPCTBEHHbBIX IPEITAPATOB

IMEPEKPECTHAS CCBIJIKA HA POJICTBEHHBLIE 3AABKI

B naHHON 3asiBKe MCHpAIINBAETCS NMPUOPUTET OTHOCHUTENBHO MPEABAPUTENBHON 3asBKH
Ha nateHT CIIA Ne 62/982346, nonanuoii 27 ¢espainst 2020 roga, nperBapuTEIbHON 3asBKH Ha
nareHT CIITA Ne 63/021181, monanHoii 7 mast 2020 roaa, ¥ NpeABaPUTEIbHON 3asBKH HA MATEHT
CIIA Ne 63/073125, nomannoii 1 centsiOps 2020 roma, comep:kaHHE KOTOPBIX BKJKOYEHO B
JAHHBIN TOKYMEHT NOCPEICTBOM CCBUIKHM BO BCEH MX MOJHOTE.

OBJIACTb TEXHUKHU

I[aHHOe I/I306peTeHI/Ie B LICJIOM OTHOCHUTCA K KOMIIO3UIIUAM CO CHHKECHHBIM KOJIMYECTBOM
OTNpENEeNIEHHBIX JIMMAa3, crnocodamM MNOJMy4YeHHs TAKHX KOMIO3MIUN U crnocodaM CHIDKEHHS
Acrpaganumn nonncop6aTa, BBI3BAHHOIT NPUCYTCTBUEM TaKUX JIUIIA3. B YaCTHOCTH, OAaHHOC
I/I306peTeHI/Ie B L€JIOM OTHOCHUTCA K KOMIIO3UIUAM H CHOCO6aM MOJIYyYCHUA KOMHO3PIL[PII>1 CcO
CHIDKEHHBIM TPHCYTCTBUEM Oellka, MomoOHOTO MedueHOUHON KapOokcwimsctepase Bl, u Oenka,
1oJ00HOTO MeUEeHOYHOU KapOokcumycTepase 1.

YPOBEHb TEXHUKHU

Cpenn nexapCTBEHHBIX CPEACTB OMOTEpaneBTUYECKHE Ipemnaparbl Ha OCHOBE Oenka
SABJIIIOTCA BAKHBIM KJIACCOM JICKAPCTBCHHBIX MNPETIapaTOB, KOTOPLIC O6eCHe‘{I/IBaIOT BBICOKH I
YPOBEHDb CCIICKTUBHOCTH, AKTUBHOCTH u 3(1)(1)6KTI/IBHOCTI/I, (6] yeM CBUACTCIIBCTBYET
3HAYUTEIbHBIN POCT "Hncjia KITMHUYCCKUX HUCIBITAHUN ¢ MOHOKJIOHAJILHBIMUA QHTHUTEJIAMH (MAT)
3a IOCNIEIHUE HECKOJbKO JieT. BHenpeHne OuMOTepaneBTUYECKOrO areHTa Ha OCHOBE Oenka B
KJIMHUKY MOJKET 3aHATh MHOTO JIeT M TpeOOBaTh KOOPAMHUPOBAHHBIX YCHIIMH B Pa3IHYHBIX
o0nacTaX HCCIeNoBaHUI W pa3paboOTOK, BKIIOYAsl OTKpPbITHE, pa3paboTKy mpomecca U
(apMaLeBTHYECKOTO  COCTABA, AHAJIUTHYECKYI)  XapaKTePH3aLHMI0 W JOKJINHHYECKHE
TOKCHKOJIOTHYECKHE U (PapMaKOJIOTHIECKUE UCCIISTOBAHMUS.

OnHMM W3 BaXKHEHINIUX AaCMEeKTOB KJIMHUYECKHM WM KOMMEPYECKH IeJIeCOO0pa3HOro
OMOTEepaneBTUYEeCKOrO areHTa SBJSIETCS CTaOMJIBHOCTh JIGKAPCTBEHHOTO MPOAYKTa € TOYKH
3peHHs] MPOU3BOACTBEHHOI'O TMPOILECCa, a TAKKE MPONOJDKHUTEIBHOCTh CPOKAa TOIHOCTH. DTO
4acto TpeOyeT COOTBETCTBYIOIIUX IIAroB, HAIMPABIEHHBIX HA TOBBIIICHHE (UIUYECKOU U
XUMHYECKOH CTAaOMJIBHOCTh OHOTEPANeBTHYECKHMX AareHTOB Ha OCHOBE Oellka B YCIOBHSX
Pa3InYHbIX PACTBOPOB U CPEA, HeO6XOI[I/IMI:>IX AJid IPOU3BOACTBA U XpaHEHUA, ¢ MUHUMAJIbHbBIM
BO3/ICHCTBHEM HAa Ka4yeCTBO NPOAYKTA, BKJIOUAs HACHTU(PUKALMIO MOJEKyJ ¢ Oonblueit
NEPBUYHON CTaOMIIBHOCTBIO, OENKOBYIO HHXKEHEpUI0 U pa3paboTKy (apManeBTHUECKOTO
cocCTaBa. HOBerHOCTHO-aKTI/IBHbIe BCIICCTBA, TAKHUE KaK HO.]'II/ICOp6aT, HaCTO MPUMCHAKTCA I
NOBBIICHHST (PU3UYECKOM CTAOMIBHOCTH OHOTEpPaneBTHUECKOrO MPOAYKTa HAa OCHOBE OeJKa.
bonee cemupmecATH ~ MPOLEHTOB  TNPOJABAEMBIX  TEPANEBTUYECKUX  IPEMapaTtoB €
MOHOKJIOHAJIbHBIMU aHTHTENamu cogepxkar ot 0,001% mno 0,1% nonucopbarta, OMHOrO U3 BHIOB
MOBEPXHOCTHO-aKTUBHBIX BCIICCTB, JJIA npuaaHus (1)PI3H"I€CKOI>1 CTa6I/IJ'IbHOCTI/I

OuoTepaneBTHYECKUM areHTaMm Ha ocHoBe Oenka. IlommcopGaThbl nmoxBepskeHbl CAMOOKHCIEHHIO



U THIPOJM3Y, YTO NMPUBOJUT K OOPa30BAHUIO CBOOOAHBIX JKUPHBIX KHCJIOT U IOCIEAYIOIEMY
00pa30BaHMIO YAaCTHUI[ KUPHBIX KUCIOT. Jlerpamaims nomucopOaTa MOXKET UMETbh HeTraTHBHBIH
3¢ (deKT Ha KauecTBO JIEKAPCTBEHHOTO MPOAYKTA, IMOCKOJIbKY MOJUCOPOAT MOXKET 3aIlUINaTh OT
Mesk(pa3HbIX HAINPSDKEHHH, TAKUX Kak arperanus U agcopOuus. IlpucyTcTBue HEKOTOPBIX U3
MOXKET OBITh BEPOSTHOIN NMPUYMHOW Aerpafalyy noaucopOaToB B (papMaLeBTUYECKOM COCTaBe.
CnenoBarenbHO, TakHe JMIA3bl B JIGKAPCTBEHHBIX Ipernaparax HeOOXOAMMO BbIIBISTS,
MOHHTOPHUPOBATH U CHU)KATh X YPOBEHb.

[Ipsimoit aHanM3 JUMa3 MOXKET MOTPeOOBaTh BBINENCHUS TPOAYKTa B JOCTATOYHO
OONBLIOM KOJNMYECTBE ISl aHAJIM3a, YTO HEXKEJAaTEIbHO M BO3MOXKHO TOJBKO B OTIEJIbHBIX
cnyyasx. CrenoBatenabHO, ONpeaesieHHe TEXHOJIOTHYECKOro Mporecca U aHAIUTHYECKUX TECTOB,
HEOOXOMUMBIX U XapaKTepPU3alMM JIMIA3, OTBETCTBEHHBIX 3a Nerpajaluio monucopbara B
oOpa3sie, sIBJISIETCS CJIOXKHOM 3a7aueii. B nomonHeHue K BBISBIEHUIO JIUMA3, OTBETCTBEHHBIX 32
Aerpajauuio mosmcopbaTa, JIEKapCTBEHHBIM MNPOAYKT AOJUKEH OBbITh MONy4eH crocobaMu
OYHUCTKH, KOTOPbIE YIAISIOT WIN CHHYKAIOT YPOBEHb TAKUX JIMIIA3.

Cnenyer mOHMMATh, 4TO CYLIECTBYET MOTPEOHOCTh B croco0ax NEIUICHHH JIUMAa3bl U3
(apMarieBTHIECKOro COCTaBa JEKAPCTBEHHOTO MPOAYKTA.

KPATKOE OIMMCAHUE CYIIHOCTU U3OBPETEHUA

ITonnep:kanue cTaOMIBHOCTH (hapMaLEBTHUECKUX COCTABOB JICKAPCTBEHHBIX IMPENapaToB
HE TOJIBKO BO BPEMsl XPAHEHUs, HO M BO BPeMsI MPOM3BOJICTBA, TPAHCTIOPTUPOBKH, 00pabOTKH U
BBEIICHUS], SIBJIIETCS. CEepbe3HOW Tmpobiemoil. benkoBble OHOTEparneBTHYECKHE AareHThI
CTaHOBATCA Bce OoJiee MOMyJSIPHBIMH CPEOu JIEKapCTBEHHBIX NPOIYKTOB Ojaromapsi CBOEH
3¢ P eKTUBHOCTH U YHUBepcabHOCTH. OIHON M3 OCHOBHBIX MPOOJeM NpH pa3paboTke OENKOBbIX
OMOTepaneBTUUECKUX areHTOB SIBJIIETCS NMPEOAOJIEHHE OTPAaHMYEHHOW CTaOMIIBHOCTH Oeka u
SKCLUIHEHTOB B TMPOAYKTaX, Ha KOTOpble MOXET TIOBJIMATH NPUCYTCTBHE JIMMA3
(mpucyTCTByIOIIMX B BHAE OENKOB KJIETKU-xO3siMHA). OLeHKa BIMAHUS JMIIA3 Ha
(apManieBTUYECKHII COCTaB JICKAPCTBEHHOIO Mpernapara W CHIDKEHHE YPOBHS TaKHUX JIUIA3
MOXKET OBbITh BaXHBIM ILIArOM B pa3paloTke (PapManeBTHYECKOTO COCTaBa JIEKAPCTBEHHOTO
npenapara, 3a KOTOPOH CJEOyT CHocoObl Tojy4deHus (HapMaleBTHYECKOTO COCTaBa
JIEKapCTBEHHOTO Tpernapara CcO CHWKEHHbIM COAEpIKaHHWEM JIMMa3 ¢ MOBBIIEHHON
CTaOUIPHOCTBIO OTarofapsi CHUXKEHHOMY YPOBHIO JIUTIA3.

B oOmHOM WITFOCTPAaTMBHOM BapHaHTE OCYIIECTBJICHHS JaHHOTO H300peTeHHs
NPEeACTaBJIeH Ccrnocod Aerienuy Jumasbl U3 00pasnma, BKIOYAKOIMNA B ceds NpuBeneHue
yKa3aHHOTO 00pasna, ColepsKallero JHIasy, B KOHTAKT C 30HAOM, IIPH 3TOM YKa3aHHBIH 30HI
oOnagaer crocOOHOCTHIO CBSI3BIBATHCS C YKA3aHHOW JIMITA30i ¢ 0Opa3soBaHHMEM KOMILIEKCAa H
OTAEJATh YKA3aHHBIA KOMIUIEKC OT YKa3aHHOTO 00paslia, TEM CaMbIM YAAJIsAs YKa3aHHYIO JIUIA3y
U3 yKa3aHHOro oOpasma. B ogHOM acmekre maHHOTrO M300peTeHUsl YKa3aHHbBIN 00pasen MOKET
comep:kaTh O€JOK, TNPEenCTaBIIOIUI HHTepec. B OmHOM acmekre MaHHOTO H300peTeHus
yKa3aHHbBIN 00pas3en MOXET COAepKaTh MOJUCOPOATHBIN 3KCIUMUEHT. B KOHKPETHOM acrekTte
JAHHOTO M300peTeHHsT YKa3aHHBIM IOJUCOPOATHBIN HKCLMIIUEHT MOXET OBITh BBIOpaH U3

nojiucopbara-20, monucopbara-60, mommcopOata-80 mnm ux komOuHauui. B eme omgHOM



KOHKPETHOM acCIleKTe JaHHOTO M300peTeHHs YKa3aHHBIH IONUCOPOATHBIN OSKCLUMHEHT
npencrasisieT coboit momcopbat-80.

B onHOM acrniekTe maHHOTO M300pEeTEeHUs YKa3aHHAs JINIAa3a MPenCcTaBisieT co00i Oeok,
nooOHbIN TeueHOUYHON kapOokcmidcrepase Bl. B apyrom acmekre naHHOTO u300peTeHUs
yKa3aHHas JIUMasa npencTasisier coboit Oenok, mogoOHbIN neyeHOuHOH kapOokcuimacTepase 1. B
OZTHOM aCIeKTe JAaHHOTO M300peTeHHs yKa3aHHasl JInnasa o0afaeT CrocOOHOCTHIO MIPUBOIUTD K
aerpajanyy nonucopbara B ykazanHoM oOpasue. CienoBaTenbHO, Cocod COracHO AaHHOMY
BApUAHTY OCYLIECTBJIEHHs JAHHOTO M300PETeHUS] CHIIKAET AETPaAalivio MoJucopOaToB 3a CueT
yIaJIeHUs JIUTA3bl U3 YKa3aHHOTO oOpasia.

B onHOM acmekTe OaHHOTO W300peTEHUs YKa3aHHBIA 30HI MOXKET 00JagaTh
CIIOCOOHOCTBIO  CBSI3bIBATBCS. C TBEPAOH TMOMJIOKKOW. B KOHKPETHOM acmekTe TaHHOTO
n300peTeHnst YKa3aHHasl TBEpAas MOMJIOKKA MOXKET MPEACTaBIATh COOOM arapo3HbIe TPaHYJIbI
WIH MarHUTHBIE TPaHYJIbI.

B omgHOM acnekre maHHOrO M300pPETeHUsl YKa3aHHBIM 30HA MOXET OBITh NMPHUKPEIUICH K
TBEPAOH MOJUIOKKE C TOMOLIBIO JIUTaHAa. B KOHKpETHOM acmekTe AaHHOTO H300peTeHus
YKa3aHHBIA JIMTAHA MOXET TMPEACTABISATH COOOW HWHAMKATOpP, MOJIEKyNy OHOTHHA,
MOAN(HUIMPOBAHHYIO MOJEKyJy OHOTHMHA, HYKJICHHOBYK KHCIIOTY, TIOCJIEIOBATENbHOCTD,
SMUTOMHYIO METKY, MOJIEKYJY C HU3KHUM COAEP’KAHHEM 3JIEKTPOHOB HIIH MOJIEKYJY C BBICOKHM
cofiep KaHUEM 3JIEKTPOHOB.

B ongHOM acnekTe MaHHOTO HM300pETEHUs YKa3aHHBIA CIIOCOO MOXKET JOTOJIHUTENBHO
BKJIIOUATh B Ce€0s1 M3BJIEUEHNE YKA3aHHOM JIMIA3bl U3 YKa3aHHOTO KOMITJIEKCA.

B omHOM WNMIOCTPAaTMBHOM BapHaHTE OCYIIECTBJICHHS JaHHOIO H300peTeHHs
NPENCTaBlIeH Crnocod OYMCTKU o0pasua, copepskamero OenoK, MPEenCTABISIIOLINI HHTEepec, W
Junasy, BKIIOYAOIUHA B ce0sl MpUBEIeHHEe yKa3aHHOro 00pasia B KOHTAKT C 30HOM, IIPU 3TOM
yKa3aHHBIH 30H1 00Ja1aeT CoCOOHOCTBIO CBA3BIBATLCS C YKA3aHHOM JIMMa3oi ¢ 00pa3oBaHUEM
KOMITJIEKCA ¥ OTHENISATh YKa3aHHBIH KOMIUIEKC OT yKa3aHHOro oOpasma. B omHOM acmekte
JAHHOTO M300peTeHUs] yKa3aHHas JIUMa3a MpeAcTaBisieT coOoit Oeyok, momoOHbIi MeueHOUHOMH
kapOokcmmacrepaze Bl. B gpyrom acmekte naHHOrO uM300peTeHUsl YKa3aHHAs Jidmasa
npeACTaBIsieT Co00M OeJIoK, MOIOOHbIN MeueHOYHOM KapOokcmcTepase 1.

B onHOM acniekTe maHHOTO M300peTeHHs YKa3aHHbIA 00pasel COAePKHUT MOTUCOPOATHBIHI
SKCLUIUEHT. B KOHKPETHOM acmeKTe ITaHHOTO W300pEeTEeHUsl YKa3aHHBIM MOJUCOPOATHBIN
SKCILUMHUEHT MOKET ObITh BBIOpaH W3 mosmcopdara-20, momucopdara-60, nomrcopOara-80 mmm
ux KoMOwHaumii. B eme OJHOM KOHKPETHOM AacreKkTe NAaHHOrOo H300peTeHHsl yKa3aHHBIN
NOJTHCOPOATHBIN SKCIMITUEHT MOKET MPENCTaBIATh co00i mommcopdat-80.

B onHOM acmekte OaHHOrO W300pETEHUs VKa3aHHBIA 30HA MOXKET 00amaTh
CIIOCOOHOCTBIO  CBSI3bIBATBCS C TBEPAOH TMOMJIOKKOW. B KOHKPETHOM acmekTe TaHHOTO
n300peTeHNst YKa3aHHasl TBEpAas MOMJIOKKA MOXKET MPEACTAaBIATh COOOM arapo3HbIe TPaHYJIbI
WJIN MarHUTHBIE TPaAHYJIbI.

B oxgHOM acnekre maHHOrO M300pETeHHsl YKa3aHHBIM 30HA MOXET OBITh NMPHUKPEIUIEH K

TBEPAON TOJJIOKKE C TOMOINBIO JIUTaHga. B KOHKPETHOM acrekTe NaHHOTO H300peTeHus



YKa3aHHBI JIMTAHA MOXET MPEACTABIATH COOOW HWHAMKATOpP, MOJIEKyNy OHOTHHA,
MOAN(HUIMPOBAHHYIO MOJEKyJly OHOTHMHA, HYKJIEHHOBYK KHCIOTY, TIOCJIEIOBATENbHOCTD,
SMUTONHYIO METKY, MOJIEKYJy C HU3KHUM COAEPKAHHEM 3JIEKTPOHOB HIIM MOJIEKYJY C BBICOKUM
COZIep KaHUEM 3JIEKTPOHOB.

B o0OmHOM WUIIOCTPAaTMBHOM BapHaHTE OCYIUECTBJICHUS [AHHOTO H300peTeHus
NpeCTaBjeH Crnocod CHUXKEHHUs aerpafanuu monucopbata B oOpasile, BKIOYAOIUNA B cels
NpHUBEeHNEe YKa3aHHOrO 0o0pasia, COomepiKallero JHIasy M MoJucopdaT, B KOHTAKT C 30HMOM,
IPU 5TOM YyKa3aHHBIH 30HA 00Jamaer CnoCOOHOCTBIO CBSI3bIBATBCS C YKA3aHHOW JIMMA30U C
oOpa3oBaHMEM KOMIUIEKCA W OTAEJNATh YKa3aHHBIH KOMIUIEKC OT YKa3aHHOro obpasia, Tem
CaMbIM CHH>Kasl IeTpalaliuio nmojmcopdaTa B ykasaHHOM oOpasiie.

B onHOM acriekTe MaHHOTO M300PETEHUsT YKa3aHHAS JIMAa3a MPencTaBysieT co0oi Oeok,
nooOHbIN TeueHOUYHON kapOokcmmscTepase Bl. B apyrom acnekte maHHOTO U300peTeHUsI
yKa3aHHas JIMIa3a MPeACTaBisieT co0or Oeok, mogoOHbIH MeueHOUHOH KapOokcuacTepase 1.

B onHOM acmekTe JaHHOTO M300pETEHUs YKa3aHHBIA 00pa3er] MOKeT CONepiKaTh OEJOK,
NPEACTaBISIIOIUI HHTepec. B omHOM acmekTe maHHOro H300peTeHHs! yKa3aHHBIH obOpaszen
MOXET COZepsKaTh MOJHCOPOATHBIN SKCIUMUEHT. B KOHKPETHOM acrekTe JaHHOTO H300peTeHus
yKa3aHHBI TOJHCOPOATHBIM SKCUUMHMEHT BbIOpaH u3 noaucopdara-20, monucopbara-60,
nonucopbara-80 wmm wx koMOumHanwii. B eme oOmHOM KOHKPETHOM aclekTe MaHHOTO
n300peTeHNsI yKa3aHHbIN MOTMCOPOATHBIN SKCIMITUEHT MPEACTABISIET Co00i nmommrcopOar-80.

B onHOM acmekte OaHHOrO W300peTEeHUs VYKa3aHHBIA 30HA MOXKET o0iamaTh
CIIOCOOHOCTBIO CBSI3bIBATBCS C TBEPAOH TMOAJIOKKOW. B KOHKpEeTHOM acmekTe JaHHOTO
n300peTeHnsl yKa3aHHas TBepAas MOAJIOKKA MOXET MPEACTaBIATh COOOM arapo3Hble TPaHyJIbI
WJIN MarHUTHBIE TPaHYJIbI.

B onHOM acnekre maHHOrO M300PETeHUs! YKa3aHHBIH 30HI MOXET ObITh NMPHUKPEIUIEH K
TBEPAOH IMOJIOKKE C TOMOINBIO JIMTAHAAa. B KOHKPETHOM acmekTe NaHHOTO H300peTeHus
YKa3aHHBIA JIUTAHA MOXKET TMPEACTABISATh COOOW WHAMKATOP, MOJIEKyJly OHOTHHA,
MOAU(DHULIMPOBAHHYIO MOJIEKyJly OHOTHMHA, HYKJICMHOBYIK) KHCIJIOTY, TOCJIEIOBATENIbHOCTD,
STUTOIMHYIO METKY, MOJIEKYJIy C HH3KUM COAEP’KAHHUEM BJIEKTPOHOB HIIH MOJIEKYJY C BBICOKHM
COIeP KaHUEM BJIEKTPOHOB.

B omHOM WIIFOCTpDATMBHOM BapHaHTE OCYIIECTBJICHHS JaHHOTO H300peTeHHs
NpEe/ICTaBJICHA KOMITO3UIIMS, conepskammasi OeoK, NMPeACTABISIIOINN HHTEPeC, OUHIICHHBIN M3
KJIETOK MJIEKONMUTAMOMINX, W OCTATOYHOE KOJMYEeCTBO Oelka, MOAOOHOrO NeYeHOYHOM
kapOokcumacTrepaze Bl. B ogHOM acnekte MaHHOTO HM300pETEHHsT OCTATOYHOE KOJIHYECTBO
Oenka, mogoOHOrO MEeYeHOYHOH KapOokcumacTepase B, cocramiser MeHbLIe 4YeM OKOJIO 5 ppm
(vacteli Ha MIJUTMOH). B apyrom acnekTe JaHHOTO M300pPETEHUS YKa3aHHAsT KOMITO3HIIUS MOKET
JOTIOJTHUTENBHO COZIEPKaTh MOBEPXHOCTHO-AKTUBHOE BELIECTBO. B elie 0HOM acnekTe JaHHOTO
M300peTeHNsT YKa3aHHOE ITOBEPXHOCTHO-AaKTUBHOE BEINECTBO MOXKET NPEACTaBIATbH COOOM
rUAPOPHIBHOE HEHOHHOE IOBEPXHOCTHO-aKTHBHOE BELIECTBO. B ApyroMm acrekre JaHHOTO
n300peTeHNsT YKa3aHHOE IOBEPXHOCTHO-AaKTUBHOE BEIECTBO MOXKET NPEACTaBIAThH COOOM

CIOXHBIN 3(up copOuTaHa M KUPHOH KUCIOTHL. B KOHKPETHOM acrekTe JaHHOTO U300peTeHHs



YKa3aHHOE MOBEPXHOCTHO-aKTHBHOE BEIIECTBO MOXKET MNPEACTABISATh coOOW mosmcopbar. B
APYroM KOHKPETHOM acreKTe JaHHOrO M300peTeHus] KOHLeHTpalms noiucopdara B yKa3aHHOM
KOMIIO3HUIIMH MOXKET COCTaBJIsiTh OT okojio 0,01% mac./06. no okomso 0,2% mac./006. B npyrom
KOHKPETHOM acCIeKTe TaHHOTO H300peTeHHs YKa3aHHOE MOBEPXHOCTHO-AKTHBHOE BELIECTBO
MOKET MpencTaBysaTh coboi mnomucopbar 80. B ogHOM acmekre naHHOTO U300peTeHus
yKa3aHHbIE KJIETKH MJIEKOMUTAIOIINX MOTYT BKJIO4aTh B cebs kiaetky CHO.

B omHOM acriexTe AaHHOTO M300pETeHMs YKa3aHHbIH OeNnoK, MOAOOHBIH NMEYEeHOYHOU
kapOokcumacTepase B, Mosker BbI3bIBaTh Aerpafanuto nojaucopdara 80.

B onmHOM acriekTe QaHHOTO M300peTeHHsl YKa3aHHAsi KOMITO3UIIMSI MOKET MPEICTaBISITh
co0oii (hapMalleBTUUECKHI COCTAB [IJIsl TAPEHTEPATHHOTO BBEICHUSI.

B onHOM acriekTe TaHHOTO M300peTeHus YKa3aHHbIN OeJIOK, MPEICTABISIIOIINI HHTEPEC,
MOKET TMpPEACTaBIsATh COOOW MOHOKJIOHAJbHOE AaHTUTENO, MOJHKJIOHAIBHOE aHTHTENO,
oucnenuuyIecKkoe aHTUTENO, (PparMEHT AHTUTENA, CIUTHIA OENIOK WM KOMIUIEKC aHTUTENIO -
JIeKapCTBEHHBIN mpernapar. B ogHOM acnekTe JaHHOTO M300peTeH s KOHLEHTPALHsI YKa3aHHOTO
Oerka, MPeICTaBIIIOIIEro HHTEPEC, MOMKET COCTABIISTH OT OKOJI0 20 Mr/mit 10 okojio 400 mr/mit.

B onHOM acriekTe JaHHOTO U300pEeTeHH sl yKa3aHHasi KOMIO3ULHS MOYKET JOTOHUTEIbHO
colepKaTh OOMH WM OoJbliee YHCIO (PapMaLEeBTUYECKU NPHUEMJIEMbIX SKCLHUMHUEHTOB. B
APYrOM acheKTe MAaHHOrO H300peTeHUs] YKa3aHHAash KOMIIO3HMIUS MOKET JOMOJHHUTEIbHO
conepskath Oydep, BBIOpaHHBIN U3 TPYIIILI, COCTOSIIEH U3 THCTUANHOBOTO Oydepa, IUTPaTHOTO
Oydepa, ampruHatHoro Oydepa u apruHuHoBOoro Oydepa. B omHOM acmekre DaHHOTO
M300peTeHusi yKa3aHHAsh KOMIIO3MLUSI MOXKET JOMOJHUTENIbHO COZAEPXkaTh MOAH(PUKATOP
TOHUYHOCTH. B elle OJHOM acrnekTe JaHHOrO H300pETeHUs! yKa3aHHas KOMIIO3ULUS MOXKET
JOTMIOJTHUTENBHO coniepskaThb pocdar HaTpus.

B o0omHOM WUIIOCTPAaTMBHOM BapHaHTE OCYIUECTBJIEHUS JAHHOTO H300peTeHHs
Npe/ICTaBjJIeHa KOMITO3UIIMS, conmepskamasi OeoK, MPeACTABISIIOINNNA HHTEPeC, OYHIICHHbIN M3
KJIETOK MJIEKOIMTAIOIINX, M OCTaTOYHOE KOJMYeCTBO Oejika, MOZOOHOro IMeUeHOYHON
kapOokcumacTepase-1. B omHOM acnekTe MaHHOTO M300PETEHUsT OCTATOYHOE KOJUYECTBO Oerka,
NoOOHOrO TMEYeHOUHOU KapOokcuimacTepase 1, COCTAaBsieT MEHblIe 4eM OKojo 5 ppm. B
APYrOM aclekTe AaHHOrO H300peTeHUs] YKa3aHHAash KOMITO3HIUS MOKET JOTOJHHUTEIbHO
COZlepIKaTh MOBEPXHOCTHO-aKTUBHOE BEIECTBO. B ele 0JHOM acrekTe AaHHOrO M300peTeHHs
yKa3aHHOE TMOBEPXHOCTHO-AaKTUBHOE BEIIECTBO MOXKET MPEACTABISATh COOOH THAPOQHIBHOE
HEMOHHOE TOBEPXHOCTHO-aKTHBHOE BEINECTBO. B JpPyrom acmekTe MAaHHOTO H300peTeHuHs
yKa3aHHOE TOBEPXHOCTHO-AKTUBHOE BELIECTBO MOXET MPEACTABISTh COOOH CIOXHBIA 3(up
copOuTaHa M KUPHOW KUCJIOTbI. B KOHKPETHOM acrekTe JaHHOro H300peTeHHs yKa3aHHOe
MOBEPXHOCTHO-aKTUBHOE BELIECTBO MOXKET MpPEACTaBJsiTH coOoi mojucopbat. B apyrom
KOHKDETHOM acCIleKTe IaHHOTO HW300peTeHus KOHLEHTpaums mnojucopbaTa B yKa3aHHON
KOMIIO3HUIIMA MOXKET COCTaBysATh OT okojio 0,01% wmac./o6 no oxono 0,2% wmac./06. B npyrom
KOHKPETHOM aCIeKTe TaHHOTO H300peTeHHs YKa3aHHOE MOBEPXHOCTHO-AKTHBHOE BELIECTBO
MOKET TpPenCTaBysiTh coOoit mojucopdbar 80. B onmHOM acmekte AaHHOTO W300pETeHHS

yKa3aHHbIE KJIETKH MJIEKOTIUTAIOIINX MOTYT BKIIFO4YaTh B ceOs kiaetky CHO.



B omHOM acmekTe maHHOrO M300peTeHHs YKa3aHHBINH OENOK, MOJOOHBINA MEYEHOUHOU
kapOokcuacTepase-1, MOKeT BhI3BIBATH Aerpanauuio noucopdara 80.

B onmHOM acniekTe maHHOTO M300pETeHMsl YKa3aHHAsi KOMITO3ULMS MOJKET MPEACTaBISITh
co0o0ii (hapMaleBTUUECKHI COCTaB JJIsl TAPEHTEPATbHOTO BBEICHUSI.

B onHOM acnekTe TaHHOTO M300peTeHus yKa3aHHbII OeJIOK, MPEeCTABISIIOIUI HHTEpEC,
MOXKET TMpPEACTaBIATh COOOH MOHOKJIOHAJbHOE AaHTUTENO, MOJHKJIOHAIBHOE AHTHTEIO,
Oucnenuduyeckoe aHTUTENO, (PparMeHT aHTHUTENA, CIUTHIA OEJNOK MM KOMIUIEKC aHTHUTENO -
JIEKapCTBEHHBIN mpernapar. B omHOM acnekTe JaHHOTO M300pEeTeH s KOHIEHTPALHSI YKa3aHHOTO
Oerka, MPeCTABIISIIOIIEr0 UHTEPEC, MOXKET COCTABIISATH OT OKOJI0 20 Mr/mit 10 0kojio 400 mr/mit.

B omHOM acriekTe JaHHOTO H300pETeHH sl yKa3aHHasi KOMIIO3ULMSI MOYKET JIOTIOTHUTEIBHO
colepKaTh OOMH WM OoJbiiee YHCIO (PapMaLEBTUYECKU MPHEMJIEMbIX SKCLHIUEHTOB. B
APYrOM acheKTe MAaHHOrO H300peTeHHs] YyKa3aHHAash KOMITO3HIUS MOKET JOMOJHHUTEIbHO
conepskath Oydep, BBIOpaHHBIN U3 TPYIIIBI, COCTOSINEN U3 THCTUAMHOBOTO Oydepa, HUTPATHOTO
Oydepa, ampruHatHoro Oydepa u aprunuHoBOro Oydepa. B omHOM acmekTe HaHHOTO
M300peTeHusi yKa3aHHAsh KOMIIO3MLIUSI MOXKET JOMOJHUTENbHO COAEpKaTh MOAuGUKATOP
TOHUYHOCTH. B elle OJHOM acrmekTe NaHHOTO H300pETeHUs! yKa3aHHas KOMIIO3ULIUS MOXKET
TOTOJTHUTENBHO conepskaTh pocdar HaTpus.

B OAHOM WUIIOCTPATHBHOM BapHaHTE€ OCYIUECTBJICHUS [OAHHOTO H300peTeHHs
NPEACTABJICH CIIOCO0 BBISBIICHUS JIMIA3bl B oOpa3ie. B ogHOM acmekre MaHHOTO M300peTeHHs
yKa3aHHbIE JIUMa3bl MOTYT TPENCTaBisATh CcoOOH  Oenok, TOmOOHBI  IMEYeHOYHOH

kapOokcumacrepaze-1, u Oenok, momoOHbIM mneueHOYHOH kapOokcmmcrepaze Bl. B omHOM

)
acrieKTe JaHHOTO H300peTeHUs! YKa3aHHBIA CHOCOO BBIABICHUS JHMINAa3bl B 00pasLe MOXKET
BKJIOYATD B ce0s1 MPUBECHUE YKAa3aHHOTO 00paslia B KOHTAKT C CEPUH-THAPOJIA3HBIM 30HA0M. B
OJTHOM aCIeKTe JAHHOTO M300peTeHUsT yKa3aHHbIN CIIOCOO BBISBICHHUS JIUMA3bl B 00pa3iie MOKET
BKJIIOYATD B ce0sl MPUBEEHNE YKa3aHHOTO 00pasiia B KOHTAKT C CEPHH-TUIPOIA3HBIM 30HIOM U
UX COBMECTHYIO HHKYOAIMiO0 Uil OOpa3OBaHUs KOMIUIEKCA JIMIA3bl C YKa3aHHbIM CEpPHH-
T'UAPOJIa3HBIM 30HIOM. B 1pyrom acnekre 1aHHOTO U300peTeHHs YKAa3aHHbII CIIOCOO BBISIBIICHHS
Jumasbl B 00pasie MOXKeT BKJIIOYaTh B ceOsi OT(QUIBTPOBBIBAHHE CEPUH-THAPOJIAZHOTO 30H/A,
KOTOpBI He O0pa3yeT yKa3aHHBbIH KOMIUIEKC JIMMAa3bl C YKa3aHHBbIM CEePHH-THAPOJIA3HBIM
30H/IOM.

B onmHOM acmekTe MaHHOTO HM300peTeHHsI yKa3aHHBbIA CHOCOO BBIIBJICHHS JIMIA3bl B
o0pasiie MOXKeT JOMOJIHUTEIBHO BKJIFOUATh B Ce0sl MPUBECHHE YKa3aHHOTO 00pa3ia B KOHTaKT C
MAarHUTHBIMH TPaHyJjaMu, OOJaJalolIMMU CIOCOOHOCTBIO CBSI3BIBATHCS C YKa3aHHBIM CEpHH-
T'UAPOJIA3HBIM 30HAOM, TaK, YTOOBI YKa3aHHbIE MATHUTHBIC TPAHYJIbl CBSI3AIUCH C YKa3aHHBIM
KOMIUIEKCOM JIMMa3bl C YKa3aHHbIM CEPUH-TMAPOJA3HBIM 30HIOM. MAarHuTHbIE TPaHyJIbL,
CBSI3aHHBIE C YKa3aHHbIM KOMIUIEKCOM JIMIIa3bl C YKa3aHHBIM CEPUH-THIPOJIA3HBIM 30HOM,
MOYKHO Jlajiee U3BJIEKaTh U3 YKa3aHHOTO oOpasia 1 MpoMbIBaTh Oydepom.

B npyrom acmexkre HaHHOTO M300pEeTeHHs YKa3aHHBIH CIOCOO MOMKET IOMOJHHUTEIBHO

BKJIFOYaTh B CE0s1 M3BJICUEHUE YKa3aHHbIX MAarHuTHBIX I'PaHYJI, KOTOPbIC CBsA3aHbI C YKa3aHHbIM



KOMITJIEKCOM JIMMA3bl C YKa3aHHBIM CEPHH-THIAPOJIA3HBIM 30HAOM, ¢ O0pa30BaHHEM pPacTBOPA,
00OTaIeHHOr O INNa3aMH.

B ongHOM acnexTe MaHHOTO HM300pETeHUs YKa3aHHBIA CIIOCOO MOXKET JOMOJHUTENBHO
BKJIIOYATh B ce0s1 1oOaBIeHNEe THAPOIU3YIOLIEro areHTa K YKa3aHHOMY PacTBOPY JJIS ITOJTyYEHHs
NPOAYKTOB pacCIleIUieHHs. B KOHKPETHOM aclekTe IOaHHOTO W300peTeHUs! YKa3aHHbIA
TUAPOJIM3YIOIUI areHT MOXKET NPEeACTABIATh COOOW TPUICHMH. B OZHOM acmekre DaHHOTO
M300peTeHnst yKa3aHHbIA CIIOCO0 MOXET JAOIOJHUTENBHO BKJIIOYATh B Ce0sl aHAIN3 YKa3aHHbBIX
NPOAYKTOB pPACLIEIUICHUs Uil BbIBJICHUsS YKa3aHHbIX Junas. B OJHOM acrekre OaHHOTO
u300peTeHns yKa3aHHbIE MPOAYKTHI PACIIEIUICHUs] MOKHO aHAJU3MPOBATH C MOMOIIBIO MacCC-
criekTpoMeTpa. B KOHKPETHOM acmekTe JaHHOTO M300pPETeHUs YKa3aHHBIA MacC-CIEKTPOMETP
MOJKET MPEACTABNIATh COOON TaHIEMHBI MACC-CIIEKTPOMETP. B ApyroM KOHKPETHOM acreKTe
JaHHOTO W300pEeTEeHUs] YKa3aHHBI MacC-CIIEKTPOMETP MOXET OBITh CONPSDKEH C CHCTEMOH
KHIKOCTHOH Xpomartorpaduu. B eme OMHOM KOHKPETHOM AacreKTe MaHHOTO H300peTeHHs
YKa3aHHbII  MacC-CIIEKTPOMETP MOXKET OBITb CONPSDKEH ¢ CUCTEMOM  SKUIAKOCTHOH
Xpomarorpaduy 1 MOHUTOPHUHTA MHOKECTBEHHBIX PEAKLIUH.

B ogHOM acmekTe HaHHOTO HM300pETEHUs] YKa3aHHBIA CIIOCOO MOXKET JIOTOJHUTENBHO
BKJIFOUaTh B ceOsi Jo0aBJieHME B yKa3aHHBIN PacTBOp OENOK-ACHATYPHPYIOIEro areHra. B
KOHKPETHOM aCIEKTe JaHHOTO M300PETEHHsI YKa3aHHbIN OeNOK-IeHATYPUPYIOIUI ar€HT MOXKET
NpencTaBisITh coO00i MOoueBHHY. B OmHOM acrekTe MaHHOTO M300peTeHMsl YKa3aHHBIA CIIOCO0
MOJKET JOTOJIHUTEIBHO BKIIOYAaTh B ceOs nobaBiieHWe B yKa3aHHBIA pacTBOpP OeJoK-
BOCCTAHABIIMBAIOIEr0 areHTa. B KOHKPETHOM acrekTe MaHHOTO H300peTeHusl yKa3aHHBIN
0eOK-BOCCTAHABIMBAIOLINN areHT MoxkeT mnpenctasinsaTe coboit HATT (murmorpeurtosn; aHri.
«DTT»). B omHOM acnekTe MaHHOTO M300peTeHHs YKa3aHHBIH COCO0 MOXKET JOMOIHUTEIBHO
BKJIIOYAaTh B ce0st noOaBieHMe B YKa3aHHBI pacTBOp OENOK-aJIKMIIMPYIOLIero areHra. B
KOHKPETHOM AaCHeKTe AAHHOTO M300peTeHHsl YKa3aHHBIH OeNOK-aJKMIMPYIOIUI areHT MOXKET
NPEICTaBJISITh COOOH MOAAaLIeTaMHU].

OTH ¥ Apyrue acneKkTbl JAaHHOTO M300peTeHuss OyayT Jiydile OIEeHEHbl M MOHATHI MPU
PACCMOTPEHHH BMECTE C HIDKECIEAYIOIIMM OMUCAHUEeM M MpUJIaraéMbIMH TpapuuecKuMu
Mmarepuanamu. Hripkecnenyromiee omnucaHue, XOTsI U yKa3blBAaeT HA pa3UYHbIE BapUAHTHI
OCYLIECTBJICHUsT JAHHOTO HM300peTeHHsT M WX MHOTOYHUCIIEHHbIE KOHKPETHBIC JeTalu,
NPE/ICTABJICHO B KAueCTBE WIUTFOCTPALM, a HE OrpaHuueHus. B pamkax oObemMa TaHHOTO
U300peTeHNsT MOTYT BBINOJHATBCS MHOXECTBO 3aMeH, MOAW(UKALWHN, MONMOJHEHUH WIIH
NepeCTaHOBOK.

KPATKOE OITMCAHUE 'PA@UYECKHUX MATEPHAJIOB

Ha ¢wur. 1 mnpencraBneHsl XHUMHYECKHE CTPYKTYpPbl TJIAaBHBIX KOMIIOHEHTOB
noyurcopbaros. [TonucopOaTe! raBHBIM 00Pa30M COCTOSIT U3 CIOXKHBIX 3(PUPOB KUPHBIX KUCIIOT,
UMEIOLUX OOIIYI0 TOJIOBHYIO rpymnmy, coctosmyto u3 I103-copburana, [103-u3ocopbuna wnm
ITO3, ¢ onenHOBOI KUCIOTOH B KauecTBe OCHOBHOM xupHOI kuciaotsl ans [1C80. Ha manenu A
crpaBa MpencraBieHa xpoMartorpamma noiHoro uonHoro toka (IIMT, anrn. «TIC») TIC80 B

dapManieBTUYECKOM CcoOCTaBe MAT, NOJy4YeHHas C IIOMOINBIO OHJIAMH-aHAJIN3a METOAOM



IBYXMEPHOH J>KHIKOCTHOM Xpomatorpaduu ¢ macc-cnekrpomerpueii (maByxmepnas KX/MC,
aura. «2D-LC/MS»). O6o3HaueHHble nukn uaeHTHGumupoBansl kak cienyromue: (1) TI0D -
[TO32-u3o0copbun - I1OD-copburan, (2) I1O3-copburan-moHoauHonear, (3) IIO3-copburan-
moHooneat, (4) IIO3-usocopbun-monoonear u I[10D-monoonear, (5) I103-copburan-
JIMHOJIEAT/COXHBIN nuadup oneara, (6) [I03-copoburan-guonear, (7) [I02-uzocopOua-auosear
u [10D2-gunoneat, (8) BepostHo, ITOD-u30copbun/I103-nuHoNeaT/cnokHbI au3dup ojeara,
IIOCKOJIBKY MAacC-CIIEKTPBI CIIMIIKOM CJIIOXKHBI Juisl uHTepnperarmy, (9) cMmecy Tpuoneara u
tetpaoneara I10D-copburana. Ha mnanenn B cnpaBa mnpencraBieHa xpomaTorpamma ¢
nerekiueit 3apsokeHHoro adposodist (JI3A, anrn. «CADy») IIC80 B (hapManieBTHYECKOM COCTaBe
MAT, MOJlydyeHHass ¢ TIOMOIIBIO OHJIalH-aHa n3a MeTonoM aByxmepHoit XX/JI3A (anrn. «2D-
LC/CADp).

Ha ¢ur. 2 mpencrasnena xpomarorpamma 0,1% IIC80 B 50 mr/mnm MAT-1 mocie
uaKyOarmu npu temneparype 5°C B 10 MM ructunune, pH 6, B Tedenne 0 gacoB u 36 dacos
COTJIACHO WJUTIOCTPATHBHOMY BapHaHTy OCYIIECTBIEHHs] MAaHHOro wu3o0pereHus. Ilukwy,
sroupoBanHbie Mexny 11 u 17,5 munyramu, npeactasisuiu cobor 1103, [TO3-m3ocopbun u
I[TO3-copburas.

Ha ¢ur. 3 npencrasnen rpaduk mnponeHTHOro conepskanusi ocrarounoro IIC80 B
3aBHCHUMOCTH OT MPOAOJDKUTENPHOCTH MHKyOarmu, rae ucxonnoe MAT-1, MAT-1, cmemanHoe ¢
0,125 mxM, 0,5 MxkM u 2 MxkM 30Hma @D, 0003HAYECHBI 3AMOJHEHHBIM KPYIrOM C YEepPHOMU
CIUIOLTHON JIMHUEH, 3aMOJHEHHBIM POMOOM C KpPacHON NyHKTHUPHOW JIMHUEH, 3aIOJHEHHBIM
KBaJIpaTOM C OPAH)KE€BOW NYyHKTUPHOW JIMHUEW M 3aIOJHEHHBIM TPEYrOJIbHUKOM C CHHEHN
IIYHKTUPHOU JINHUEH.

Ha ¢ur. 4 npencraBnena cxema >KCIepUMEHTa IO AETJIELIUU JIMMa3bl (JIUMa3) COracHO
WUIIOCTPATUBHOMY BapHaHTy OCYILIECTBIEHHs IaHHOro wu3zobOpereHus. CTpenTaBUINHOBBIE
MarHuTHble rpaHysbl Dynabeads cBsispiBanmu ¢ 30HIOM AecTHOOMOTHH-P®P M mpuMeHsn uis
nermennu Jmnasbl (mmnas). McxomHoe MAT-1, smoupoBaHHOEe MAT-1 M TEXHOJIOrMYECcKoe
KOHTpOJbHOE MAT-1 uakyouposanu ¢ 0,1% I1IC80 npu Temnepatype 5°C B TeueHune 36 4acoB U
noasepranu u3mepenuro nerpagaruu [1C. CKOHUEHTpUPOBaHHYHO (-ble) Jumasy (JIUmassbl)
MOABEPrajiv paclleIUICHUIO U aHaau3y Ha npeaMetr BKX ¢ moMolpio Macc-CneKTpoMeTpuu.

Ha ¢ur. 5 npencrasnen rpaduk mnponeHTHOro comeps:kanusi ocrarounoro [IC80 B
UCXOAHOM MAT-1, B TEXHOJOTHYECKOM KOHTpOJbHOM MAT-1 u B MAT-1 mocne pennenuu
Jumassl (JIMnas), Tae UCXogHoe MAT-1, TexHoJornyeckoe KOHTpodbHOe MAT-1 u MAT-1 mocne
Aeryienny Junassl (Jauna3) o003HAuYEHB! 3aIOHEHHBIM POMOOM C YEPHOH CIUIOIIHOW JIMHHEH,
3aIIOJIHEHHBIM KBAaJpPAaTOM C CHHEW MyHKTUPHOW JIMHUEH U 3aMIOJHEHHBIM KPYIOM C OPaH>KEBOU
MYHKTUPHOW JINHUEH.

Ha ¢ur. 6A mpencrasneHa xpomarorpamma 0,1% IIC80 B 20 MKI/Mi Ne4eHOUHOU
3CTepas3bl KPOJIHKA, MPUOOPETEHHON KOMMEPUECKUM IyTeM, NOCIe HHKYOAIH P TEMIepaType
5°C B 10 MM ructugune, pH 6, B Teuenme O wuacoB, 1,5 waca m 8 HacoB COrjacHo

WITIOCTPATUBHOMY BaPUAHTY OCYIIECTBIJICHUS JAHHOTO U300PETCHHUS.



Ha ¢ur. 6B npencrasnena xpomarorpamma 0,1% IIC80 B 100 MKI/mMi nedeHOYHON
kapOokcuimacTepassl 1 yenoBeka, NpuoOpeTeHHON KOMMEPUECKUM IyTeM, NOCIe HHKYOALH IPH
temneparype 5°C B 10 MM ructunusne, pH 6, B Teuenue 0 yacos, 5 4acoB u 18 yacos cornacHo
WIUTFOCTPATUBHOMY BapHaHTy OCYIIECTBJIEHUS JAHHOTO N300PETEeHUs.

Ha ¢ur. 6C npencrasnena xpomartorpamma 0,1% IIC80 B 50 mr/mn MAT-1 mocne
uHkyOarmu npu Temneparype 5°C B 10 MM ructuause, pH 6, B Teuenue 0 gacos, 18 yacos u 36
YaCOB COTJIACHO WILTIOCTPATHBHOMY BapHUaHTY OCYINECTBIICHUS TAaHHOTO N300PETeHUs.

Ha ¢ur. 6D npexncraBieHO BbIpAaBHUBAHHE MOCIENOBATEIBHOCTEH Oeika, MomoOHOTO
neyeHoYHOH kapOokcwmdcrepaze B-1  (AOA06117X9), Oenka, mnogoOHOro mMEYEHOYHOM
kapookcumcrepase 1 (AOAO61FE2) u meueHouHoU kapOokcumdctepasbl ueioBeka (uKDC-1,
anrin. «hCES-1»).

INOAPOBHOE OIMTMCAHUE CYIIIHOCTU U30BPETEHUA

benku knerku-xoszsmHa (BKX, anrn. «HCP») mpencraBmsitor coboit kiacc mpumecei,
KOTOpBIE TOJDKHBI OBITh YAAJIEHBI 3 BCEX OEJKOBBIX TEPANEBTHUECKUX MPETapaToB KIETOYHOTO
NPOHUCXOXKIEHUS. YTIpaBJIeHUE MO0 CAHUTAPHOMY HAJ30pY 32 KaUeCTBOM IMUIIEBBIX MPOAYKTOB U
nekapcrBeHHbIX npenapaToB CIIA (anrn. «FDA») He yCTaHOBHIIO MAaKCUMAJIBHO JIOITYCTHUMBIN
ypoBenb bKX, HO koHuentpauuu bKX B KOHEYHOM J€KapCTBEHHOM IIpenapare IOJLKHBI
KOHTPOJIMPOBATBCS M BOCHPOU3BOANTHCA OT maprum K maptun (FDA, 1999). OcnHoBHas
npoOnema O€30macHOCTH CBfi3aHA C BO3MOXKHOCTBIO TOro, uto BKX Moryt BbI3BIBaTH
aHTureHHele >¢dexTrl y nammentos-moneit (Satish Kumar Singh, /mpact of Product-Related
Factors on Immunogenicity of Biotherapeutics, and 100 JOURNALS OF PHARMACEUTICAL
SCIENCES 354-387 (2011)). B nononHeHne kK HeONAaronpusTHBIM MOCIEACTBHUAM ISl 37J0POBbS
nanuenta, bBKX, obnanaromme pepMeHTaTHBHON aKTUBHOCTBIO, MOTYT MOTEHLMAIBHO TOBJIUSTD
Ha Ka4yeCTBO MPOAYKTa BO BpeMsi o0paboTku uin pymtenbHoro xpanenus (Sharon X. Gao ef 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 mnpeacraBisTh HauOONBIIMIA PUCK BCJICACTBHE HMX COXPAHEHUS TIOCHE
NPOM3BOJCTBEHHOTO TIPOLECCa OYHCTKM B KOHEYHOM JIEKAPCTBEHHOM mnpoxaykre. [lpu
JUTTEIbHOM XPAaHEHHH HEOOXOAMMO TOANEPKUBATh KPUTHYECKH BaKHbIE KadeCTBEHHbBIE
XAPAKTEPUCTUKH MOJIEKYJIBI TPOAYKTA, & PA3JIOKEHUE SKCIUITUEHTOB B KOHEYHOM IMPOIYKTE -
(dapMarieBTHIECKOM COCTaBe HEOOXOAMMO CBECTH K MUHUMYMY.

Hexkotopsle papMarieBTUIECKHE COCTABBI JEKAPCTBEHHBIX MPETNapaToB, MPEACTABICHHBIC
Ha pBIHKE, COAEpKaT IOJUCOpOAT B KauecTBE OJHOrO M3 HAuOOJee 4acTO HCIOJIb3YeMbIX
HEMOHOT€HHBIX TIOBEPXHOCTHO-AKTHBHBIX BEIECTB B OHO(apMaLeBTUUECKUX OEJKOBBIX
npenapaTax, KOTOPO€ MOKET YJIY4IIUTh CTaOMIBHOCTh O€NKa W 3alUTHTh JIEKapPCTBEHHBIE
npenapatsl OT arperanuu u aeHarypauuu (Sylvia Kiese et al., Shaken, Not Stirred: Mechanical
Stress Testing of an 1gG1 Antibody, 97 JOURNAL OF PHARMACEUTICAL SCIENCES 4347-4366
(2008); Ariadna Martos et al., Trends on Analytical Characterization of Polysorbates and Their
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Degradation Products in Biopharmaceutical Formulations, 106 JOURNAL OF PHARMACEUTICAL
SCIENCES 1722-1735 (2017)). IomucopOar 20 (IIC20) u momucopOar 80 (IIC80) sBmsrorcs
HanboJjiee YacTO HCMHOJIb3YEMbIMH HEHMOHHBIMH IOBEPXHOCTHO-AaKTUBHBIMU BEIECTBAMU B
OuodapmareBTUIECKHX OEJNKOBBIX IMpernaparax, KOTOpble MOT'YT YIIy4IIaTh CTAOUIBHOCTb OelKka
U 3alMIATh JIEKAPCTBEHHbIE TMpernapaTbl OT arperauy M JAeHaTypauuu. TunuyHble
KOHLIEHTPALMH TOJIUcOpOaTa B psfe JIEKAPCTBEHHBIX MPENapaToB MOTYT COCTABJIATH OT OKOJIO
0,001% mo oxojio 0,1% (mac./00.), 4ToObI 00eceunuTh TOCTATOYHYIO CTAOUITIBHOCTD OeJKa.

[TonucopOaThl, OOHAKO, TOABEPXKEHBI JAErpajallid, 4YTO MOXET TMPHUBECTH K
HEKeJaTeIbHOMY OOpa30BaHUIO YaCTHIl B COCTABE JIEKAPCTBEHHBIX MpemnapaToB. U3BeCTHO, 4TO
Aerpagauus MOJUCOPOATOB MPOUCXOAWT ABYMSI OCHOBHBIMHM TMYTSIMH. CaMOOKHCJIEHHEM U
TUAPONIN30OM. BbUI0 OOHApYKEHO, YTO OKHCIEHHE C OOJbIIell BEPOSTHOCTHIO TPOUCXOIHT B
I1C80 BciencTBHE BBHICOKOTO CONEPIKAHMSI CIOXKHBIX 3(PUPOB HEHACBILIEHHBIX JKUPHBIX KHCIIOT,
torna kak B IIC20 okxucieHHWe, KaK MOJIArarT, MPOHCXOOUT MO CIOKHO3(HUPHOH CBS3H B
MOJIMOKCUATHIICHOBOH 1ieny, 4To HaOmonaercs He dacto (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 ef 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 nononnenue
3TOMY, MOJUCOPOATHI TaK)K€ MOTYT IMOABEPraThCs THAPONU3Y MyTEM Pa3pbiBa CIOXKHO3(DHUPHON
CBSI3H JKUPHBIX KUCJOT. YacTuupl, oOpasyroiuecs npy Aerpajaluy nojaucopoaToB, MOTyT ObITh
BUIUMBIMU WJIM JJa’)K€ HE3aMETHBIMH, YTO MOXET MOBBICUTH MOTEHIMAJ] UMMYHOI'€HHOCTU B
OpraHu3Me MalKeHTa U MOXKET OKa3blBaTh Pa3IMYHOE BJIMSHUE HAa KA4eCTBO JIEKAPCTBEHHOTO
npenapata. OQHON W3 TaKUX BO3MOJKHBIX MPUMECEH MOTYT OBbITh YaCTHLbI JKUPHBIX KHCIIOT,
KOTOpble OOpa3ylTCs NpPU M3TOTOBJICHUH, TPAHCTIOPTUPOBKE, XPAHEHHH, OOpAINEHHH WIIH
BBECHNU  (apMALEBTHYECKUX COCTABOB  JICKAPCTBEHHBIX  IPEMapaToB,  CONEPIKAIINX
noyucopbar. YacTHLIBI JKUPHBIX KHUCJIOT MOTEHLUAJIBHO MOTYT BBI3bIBATH HEOJIArONMpPUSTHBIE
UMMYHOT€HHbIe 3(QQEeKThl M BIUATh HA NPOAOJUKUTENBHOCTh CpPoka romHoctu. Kpome Toro,
aerpajauus MoJucopObaTOB  MOXKET TaKke TPUBECTH K CHIDKEHHMIO OOINero ypoBHS
NOBEPXHOCTHO-aKTUBHOTO BelIecTBA B  (PAapMAaleBTUYECKOM COCTaBe, UYTO BIMAET Ha
CTa0MIIBHOCTD MPOAYKTA MPU €r0 M3TOTOBJICHUH, XPAHEHNH, OOpAIeHNH 1 BBEICHUH.

Kak mpaBuio, nerpamauuro mojucopbara MOXKHO HaOMIOAATh B JIEKAPCTBEHHBIX
npernaparax TOJbKO TOCJE AOBOJBHO INMUTENbHOTO xpaHeHus. OpHako nperpamaumto [1C80
HaOJIOIaTM B OJJHOM IIperapaTe MOHOKJIOHAJIBHOrO aHtutena (MAT) B TedeHue 24 4acoB INPH
temneparype 4°C, XOTs SIBHO BBICOKOKOHIIEHTPUPOBAHHOW JIMIMA3bl BBIIBIEHO HE OBLIO, YTO
NO3BOJISIET MPEANOJIOXKNUTh, YTO B JAHHOM JIEKAPCTBEHHOM IIperapare MpHCyTCTBOBaja (-H)

HeuszBecTHas (-bie) nunasa (-b1). Kpaline Ba)KHO BBISBISTH U CHU)KATh KOHLIEHTPALIUIO (-1) TAKOM
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(-nx) mumasel (Jiumasz), 4TOOBI MOAAEPIKUBATH CTAOMIIBHOCTH (PapMalEBTUUECKOTO COCTaBa
JIEKapCTBEHHOTO Ipenapara.

l'unoretnueckuii comepxkammii gomeH ¢Qocdomumnazsl B Oemox 2 (CHPB2, anri.
«PLBD2») mnpencraBisier coOoi mnepBblii O€NOK KJIETKH-XO3iHMHA, KOTOPbIH, Kak ObLIo
npeaiokeHo, Bbi3biBaeT (pepmentaTusHbiil ruapons [1C20 (Nitin Dixit ef 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)).
Coolmanoch, 4TO MEYEHOYHAasi 3CTepa3a CBUHBH CMOCOOHA Crermu(UYecKu THAPOIU30BATH
nojiucopbar 80 (we IIC20) m mpuBomuTh Kk oOpaszoBanuio IIC85 ¢ TeyeHHMeM BpeMEHHU B
aekapcTBeHHOM nponykre 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 nmuzocomanbhoil pochonmmnassl Az rpynmsl XV (JIDJIA2, anrn. «LPLA2»)
POAEMOHCTPUPOBaI criocoOHOCTE pacieruisaTh [1C20 u IIC80 npu KOHIEHTPAIMH MEHbIIE YeM
1 ppm (Troii Hall ef 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
Jor Assessing Polysorbate 20 Degradation in Protein Therapeutics, 108 JOURNAL OF
PHARMACEUTICAL SCIENCES 2880-2886 (2019)).

HenasHo psin cinoxHbIX kapOokcu3pupoB, BKIIOUast jumasy u3 pseudomonas cepacia Ha
rpanysax immobead 150 (PCL), nuna3sy B u3 candida antarctica Ha rpanysax immobead 150
(CALB), nuna3zy u3 thermomyces lanuginosus Ha rpanyiax immobead 150 (JITJL, anrn. «TLL»),
neueHouHyro dctepasy kposuka (II9K, anrn. «RLE»), nunasy B uz Candida antarctica (JIBKA,
anry. «CALB») n nunasy nomkenynounoi xenes3sl cBunbH 11 Tuna (JITDKC, anrn. «PPLy), 6b11
BBIOpaH Ui U3y4deHus ruaposnsa nByx yHukanabHbix [1C20 u I[1C80, koTopeie conepskamu 99%
JaypaTHbIX U 98% OyeaTHBIX CIOXKHBIX 3(HUPOB, COOTBETCTBEHHO. PazmuuHbie kKapOOKCHIPUPHI
NPOSIBJISIIOT YHUKAJIBHBIE MATTEPHBI JeTrPaJalliy, YKa3bIBAIOLIME HA TO, YTO MATTEPH JACrpaaliuu
MOXeT OBITh MCTOJB30BaH i nuddepeHmanuu GepMEeHTOB, THAPOIU3YIOINUX 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 HEOOXOAMMO OLCHHTH BIMSHHE O€JKa KIETKH-XO35IMHA, COBMECTHO
OUHWINEHHOTO C JIGKAPCTBEHHBIM TMpernapaToM, Ha MoaucopOaTel, YTOOBI 00eCrneyuTh
CTa0MIbHOCTh  (hapMaLEBTUUECKOTO COCTaBa JIGKAPCTBEHHOrO Tperapara. ITO  MOXKET
notpeboBaTh HACHTUPUKAUK Oeska KJIETKU-XO35IMHA W €ero CIOCOOHOCTH BBI3BIBAThH
nerpanauuio nojmicopbatoB. Maentudukaimsi OeNKOB KIETKU-XO35SMHA MOXKET ObIThb OCOOEHHO
CIIOKHOM 3amaueli, mockoybky npucyTcTBie BKX oObMHO HAaXOOUTCS B AUANa3oHE ppm, UTO
3aTpyaHseT BeiaeaeHne u uaeHTudukamo bKX.

B nmanHOM wu300peTeHHH MPENCTABIEHBI VIIyUILIEHHbIE KOMIIO3UIUH, COAEpIKaIlHe

noanop6aT C TIOHMKCHHbBIM YPOBHEM OeKOB KIJICTKU-XO035MHa, KOTOPbIC MOI'YT BbI3bIBATh
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aerpamauuio monucopdara (-0B), CIOCOOBI BBIIBJICHHS TaKUX OEJIKOB KJIETKHU-XO3SUHA M
CTIIOCOOBI IETUIELINN TAKUX O€JIKOB KIETKH-XO351HA.

Ecnu He yka3aHO MHOe, BCE TEXHMYECKHE U HaydHble TEPMHHbI, HCIOJIb3yE€MbIE B
KOHTEKCTE MAHHOTO AOKYMEHTa, HUMEIT TO JK€ 3Ha4eHHe, KOTOpOe OOBIMHO IOHHUMAETCS
CTIELHAJIIICTOM B OOJIACTH TEXHHUKH, K KOTOPOH OTHOCUTCA AaHHOe n3oOperenue. Hecmorps Ha
TO, YTO NPU BOIUIOIIEHWH HA MPAKTHKE WIM IPU HMCHBITAHUM MOTYT TPUMEHSTHCS JHOOBIE
crocoObl ¥ MaTepualbl, aHAJOTUYHBbIE WIN SKBHBAJIEHTHbIE ONMCAHHBIM B JAHHOM JIOKYMEHTE,
NPEANOYTUTENIbHBIE CIOCOOBI UM MaTepHaibl MPEACTABICHbI B JaHHOM JOKyMeHTe. Bce
nyOJMUKALUK, YKa3aHHbIE B TAHHOM JOKYMEHTE, BKJIOYEHbI B JAHHBIH JTOKYMEHT MOCPEACTBOM
CCBUIKH.

TepMuH B €IMHCTBEHHOM 4YHUCJE CleNyeT MOHUMATh KaK O3HAUYAKOIIUNA «I1O0 MEHbLIEH
Mepe ONMHY», TEPMHUHBI «OKOJIO» M «IPUOJH3UTEIBHO» CIEAYET MOHMMATh KaK JOIMyCKAKOLINe
CTaHAAPTHBIE BapUALNH, KaK X TIOHUMAIOT PSAOBbIC CIEIHAICTI B JAHHONW 00JIACTH TEXHUKHY;
IUIl BCEX YKa3aHHBIX B JIAHHOM JOKYMEHTE TUANa30HOB B UX OOBEM BKIIIOYAIOTCS KpalHHeE
TOUKH YKa3aHHbIX JUANa30HOB.

B HEKOTOPBIX WILIIOCTPATUBHBIX BapHAHTaX OCYIIECTBJICHUS MAHHOTO H300pETeHHS
NpPECTaBJICHA KOMITO3HUILMS, COAepikamast OEJIOK, MPENCTABISIOIIMNA HHTEpEC, MOIucopdaT u
OCTAaTOYHOE KOJIMUECTBO JIUMA3bI.

ITpu ynoTpebneHnH B KOHTEKCTE JAHHOTO TOKYMEHTA TEPMHH «KOMITO3HIUS» OTHOCUTCS
K aKTUBHOMY (hapMaleBTUYECKOMY areHTy, KOTOPbIH COCTABJIEH B CMECH BMECTE C OIHUM WU
O0NBLUINM YHCIOM (papMaLeBTUYECKH ITPHEMIIEMbIX HOCUTENEH.

IIpu ynorpeOneHMM B KOHTEKCTE MJAHHOTO JIOKYMEHTAa TEPMHUH «aKTUBHBIN
(dapMalieBTUYECKHH areHT» MOXeT BKJIIO4YaTh B ceOs OMOJOrM4YecKH AaKTHBHBIN KOMIIOHEHT
JIEKapCTBEHHOTO IMpenapata. AKTUBHBI (papMaleBTUYECKUI areHT MOXET OTHOCHTBCS K
MOOOMY COEOMHEHHMIO WM KOMOWHAIMM COEIWHEHHUIl, MCIOJb3YeMbIX B JIEKAPCTBEHHOM
npenapare, NpeAHA3HAYCHHbIM AJisi oOecreueHus: (papMakoJOrM4ecKoW aKTHBHOCTH WM IS
WHOTO MPSIMOTO 3¢ deKTa MpH TUArHOCTUKE, JICUSHUH, CMATUYEHUH, TePauy WK NpoQHIakTHKe
3a00oneBaHusl, WM AJIsl IPSIMOTO 3 eKTa mpHu BOCCTAHOBIIEHUH, KOPPEKLIUH WM MOAU(HUKALUN
¢usnonornueckux (QYHKIMA y JKUBOTHBIX. HeorpaHudmBaroumiye CrocoObl IMOTyYeHHs
aKTUBHOTO (papMaleBTUYECKOTO areHTa MOTYT BKJIOYaTh B ceOs NpHUMEHEHHe mporecca
¢depmenTanuy, npuMeHeHne TexHoyornu pekomonnanTHod /JIHK, Brigenenne u u3BiedeHue 3
NPUPOAHBIX PECYPCOB, XUMHUECKUI CUHTE3 MM UX KOMOMHAIUHL.

B HEKOTOPBIX WILIIOCTPATUBHBIX BapHAaHTaX OCYIIECTBJICHUS MAHHOTO H300pETEHHS
cofiepyKaHue aKTUBHOTO (papMaLeBTHYECKOTO areHTa B YKa3aHHOM (papMaLleBTHUECKOM COCTaBe
MoxeT BapbupoBaTh OT Okojo 0,01 mMr/mn no okono 600 mMr/mia. B HEKOTOPBIX KOHKPETHBIX
BapUAHTAX OCYLIECTBIEHHs JAaHHOTO U300PETeHUs COAepKaHNEe aKTUBHOTO (PapMalieBTHIECKOTO
areHTa B YKa3aHHOM (hapMalLeBTHUECKOM COCTaBE MOKET COCTaBJsITh OkoJio 0,01 mr/mu, okono
0,02 mr/mn, okoso 0,03 mr/mi, okosno 0,04 mr/mi, okono 0,05 mr/mi, okosno 0,06 Mr/mit, OKOJIO
0,07 mr/mi, okoso 0,08 mr/mi, okono 0,09 mr/mi, okojo 0,1 mr/mi, okoso 0,2 mr/mi, okojo 0,3

mr/mit, okojio 0,4 mr/mi, okojio 0,5 mr/mi, okoso 0,6 mMr/mi, okojio 0,7 mr/mi, okoso 0,8 Mr/mi,
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okosio 0,9 mr/mi, okojo 1 mr/mi, Okoso 2 MI/MJ, OKOJIO 3 MI/MJ, OKOJO 4 MI/MJ, OKOJO 5
MI/MJI, OKOJIO 6 MI/MJI, OKOJIO 7 MI/MJI, OKOJIO 8 MI/MiI, OKOJIO 9 Mr/mi, 0koj0 10 mMr/mii, OKOJio
15 mr/mn, okono 20 mr/mit, 0kojio 25 mr/mit, 0koj0 30 Mr/mi, okoJio 35 mr/mi, okoso 40 mMr/mu,
OoK0JIO 45 mr/mi, okojio SO mMr/mi, okosio 55 Mr/mi, okosio 60 mr/mi, okojio 65 mr/mi, okoso 70
MI/MJI, OKOJIO 5 Mr/mii, 0koj0 80 mr/mi, okono 85 mr/mi, okojo 90 mr/mia, okojao 100 mr/mu,
okosio 110 mr/mi, okono 120 mr/mia, okono 130 mr/mi, okono 140 mr/mia, okoao 150 mr/mi,
okosio 160 mr/miu, okono 170 mr/mia, okono 180 mr/mi, okono 190 mr/mi, okoiao 200 mr/mi,
okoJio 225 mr/mia, okono 250 mr/mi, okono 275 mr/mi, okono 300 mr/mi, okojao 325 mr/mi,
okosio 350 mr/mi, okono 375 mr/mia, okono 400 mr/mi, okono 425 mr/mi, okojao 450 mr/mi,
ok0J10 475 mr/mi, okos0 500 mr/mit, 0koj10 525 mr/mi, okoyio 550 Mr/mi, okoyio 575 Mr/mi uiau
ok0J10 600 MI/miL.

B HEKOTOPBIX MJUTIOCTPATHBHBIX BAPHUAHTAX OCYIIECTBIIEHUS NAHHOTO m3o0pereHus pH
yYKa3aHHOH KOMITO3UIIMU MOKET COCTaBJISITh OOJibIe 4eM 0KkoJio 5,0. B oHOM WILTIOCTpaTHBHOM
BapHaHTe OCYILIECTBJICHUS] NAHHOTO M300peTeHus yka3aHHbIM pH MokeT cocTaBisTh OoJblie
yeM 0K0J10 5,0, Oosblie ueM OKOJIO 5,5, Oojblie ueM OK0I0 6, OObIie YeM OKOJIO 6,5, Ooiblie
4yeM OKOJI0 7, OOJIbIie YeM OKOJIO 7,5, O0Jblie 4eM OKOJIO 8 vt O0JIblie 4eM OKOJIo 8.5.

B HEKOTOpBIX WJUTIOCTPATHBHBIX BapHAHTAX OCYIIECTBIICHUS NAHHOTO H300peTeHUs
yKa3aHHBI AaKTUBHBIA (apMaleBTHUECKH areHT MOXKET MpPEACTaBIsTh Co0oi  Oeok,
MPEICTaBJIIOLINI UHTEPEC.

IIpu ynotpeOneHun B KOHTEKCTE€ NAHHOTO JOKYMEHTa TEPMHH «Oelok» min «OemokK,
NPEACTABISIIOIUNA UHTEPEC» MOXKET BKII0YaTh B cedsi JoOOH mojauMep M3 aMHUHOKHCIOT,
CoIep KaINii KOBAJIEHTHbIC aMUIHbBIE CBSI3H. besku BKIIIOYAIOT B ¢e0sl OHY WK OOJIbIIee YUCIIO
NOJMMEPHBIX LeTled aMUHOKHUCIIOT, KaK MPaBHJIO W3BECTHBIX B JAHHOW OOJNIACTH TEXHHUKH Kak
«monunentuaby. «[loaunenTua» OTHOCUTCS K MOJMMEPY, COCTOSIIEMY M3 aMHHOKUCJIOTHBIX
OCTaTKOB, MX POACTBEHHBIX BCTPEYAIOIIUXCS B MPHUPOAE CTPYKTYPHBIX BAPHAHTOB U UX HE
BCTPEYAIOIIMXCS B MPUPOIAE CUHTETUYECKUX aHAJOrOB, CBS3aHHBIX TMENTHIHBIMU CBSI3SIMHU, HMX
POICTBEHHBIMH BCTPEYAIOIIUMUCS B TMPUPOAE CTPYKTYPHBIMM BapHaHTAMH M WX HE
BCTPEYAIOIIMMHKCS B TPUPOIE CHUHTETHYECKMMH aHamoram. «CHHTETHYECKHE TENTUIbl WIIH
TIOJIMIIENTHABD OTHOCHTCS K HE BCTPEYAIOIIUMCSI B MPHUPOIE IMENTHAY HIIH IOJUIENTHY.
CuHTeTUYECKHE TENTHAbI WM TOJHIENTHIB MOIYT OBITh CHHTE3UPOBAHBI, HAMPHUMEpP, C
UCTIOJIb30BAaHUEM aBTOMATH3MPOBAHHOTO CHHTE3aTOpa mojumnentuaos. CrienuanuctaM B JaHHOM
00JIaCTH TEXHHKH HW3BECTHBI PA3JIMYHbIE CIIOCOOBI TBEPAO(A3HOTO CHHTE3a MEnTHAOB. bemok
MOKET CONEepKaTh OAWH WM OOJIbIllee YHCJIO TMOJHICNTHAOB C OOpa3OBaHHEM €IUHOMU
¢yHkunoHMpyrOLe  Omomonekynel.  benok  moxker  Bkiroyate B ceba  mroOoi
OonoTepaneBTHIECKUN OENIOK, peKOMOMHAHTHBIN O€JIOK, MCIOJIb3YEMbId B HUCCICIOBAHUSX HIIH
Tepanuy, OeNKU-JIOBYIIKH U APYrHe XUMEPHbIE peuenTopHbie Fc-ciutbie OeNku, XUMEpPHBIE
OeNku, aHTUTEJIa, MOHOKJIOHAJIbHbIE aHTUTEJIA, TTOJIMKJIOHAJbHBIC aHTUTENA, AHTUTENA YeJIOBeKa
u Oucnermduyeckre aHTHTeNa. B APyroM MIUTIOCTPATUBHOM AacCIEeKTe NAHHOTO H300peTeHUs
0eoK MOXeT BKJIIOYaTb B ceOs (parMeHTBbl aHTUTEJN, HAHOTENA, XUMEpPbl PEKOMOMHAHTHBIX

AHTUTCJI, LUTOKWHbI, XCMOKHUHBI, MNEINTUAHBIC TOPMOHBI U TOMY HOI[O6HO€. benku MOXKHO
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NOJIy4aTh C HCIOJIb30BAHHMEM PEKOMOMHAHTHBIX KJIETOYHBIX CHUCTEM IIONYYEHHs, TaKUX Kak
OakyJIOBUpPYCHAsl CUCTEMa HACEKOMBIX, CHCTeMbI apoxoked (Hampumep, Pichia sp.), cuctemsr
mitekonutaromux (Hanpumep, kietku CHO u npoussoansie oT kiaetok CHO, Takue kak KIeTKH
CHO-K1). HenaBuuii 0030p, B KOTOPOM OOCYKHAIOTCSI OMOTEepameBTHUECKHE OENKHM W UX
nojy4denue, cMm. B pabore Ghaderi ef al., "Production platforms for biotherapeutic glycoproteins.
Occurrence, impact, and challenges of non-human sialylation," (Darius Ghaderi ef al,
Production platforms for biotherapeutic glycoproteins. Occurrence, impact, and challenges of
non-human sialylation, 28 BIOTECHNOLOGY AND GENETIC ENGINEERING REVIEWS147-176
(2012)). B HEKOTOpBIX BapHaHTAaX OCYINECTBJICHUS MAHHOTO HM300peTeHHs OeNKH CoaepikaT
MoauduKamMu, anAyKThl W JAPYrHe KOBAJEHTHO CBSI3aHHbIE (DparMEeHTHL. Y Ka3aHHbIE
MoauduKamu, aaayKThl U (parMeHThl BKJIIOYAIOT B ce0si, HAIPUMep, aBUIWH, CTPENTABU/INH,
MOJIEKyJly OHOTHMHA, MOAM(MHIMPOBAHHYIO MOJIEKyJy OWOTHHA, TJIMKaHbl (Hampumep, N-
AlleTHIITAJIAKTO3aMHH, TaJaKTO3y, HEHPAMHHOBYI KHCJIOTY, N-aleTHIINIIOKO3aMUH, (YyKO3y,
MAaHHO3y H Jpyru€ MOHOCAaxapuzbl), NOMMAITHICHIHNKONb (I[I3I7), momurucTumuH, MeTKy
FLAGtag, wmansro3ocesbiBatommii  Oenok (MCB), xuruacBszbiBatommii  Oenok  (XCB),
rinytatuoH-S-tpancdepasy (I'CT), smuron myc, ¢payopecueHTHbIE METKH U APYTHe KPACHTEINH,
U TOMy nojo0Hoe. benkn MOXXHO KiIacCu(pUIMPOBATH HA OCHOBE COCTAaBAa M PACTBOPHUMOCTH H,
TaKUM 00pa30M, OHM MOTYT BKIIFOYATh B c€Osl MPOCThIe OEJKH, TAKHE KaK II00yJsipHbIe OeNKy U
¢ubpunpHbie O€NKHN, KOHBIOTUPOBAHHBIE O€JKH, TAKHE KaK HYKJICONPOTEHHBI, TIIUKOIMPOTEHUHBI,
MYKOIPOTEUHBI, XPOMOIPOTEHHBI, (HOCHONPOTEHHBI, METAIIONPOTEUHbI U JIUMONPOTEHHBL, H
NPOU3BOJHBIE OENKH, TaKHe KakK MEpPBUYHBbIE NMPOU3BONHBIE OENKM M BTOPUYHbBIE NPOU3BOIHbIE
Oenku.

B HEKOTOpBIX MJUTIOCTPATUBHBIX BapHUaHTAX OCYIIECTBICHUS JAHHOTO H300peTeHHs
0esoK, MPEeACTABIIAIOUINI UHTEPEC, MOXKET MPEACTaBJIATh COOON aHTUTENo, Oucnenupuyeckoe
AHTUTEJIO, MyJIbTUCTIELI(PUIECKOEe aHTUTENO, (PParMEeHT aHTUTENA, MOHOKJIOHAJIBHOE aHTHTEIO,
CIUTBIN O€JIOK WJIH MX KOMOWHALIWH.

B KOHKpETHOM acmeKkTe JAaHHOrO H300peTeHHss OeNOK, MPEACTABISIOIIUNA HHTEpEC,
MOXKET MPencTaByATh coboi admubepuenT (cMm. mateHtHbId nokymeHT US 7279159, momHoe
cofiep KaHue KOTOPOTO BKIIFOYEHO B JAHHBIN JOKYMEHT MOCPEICTBOM CChUIKH).

[Tpu ynoTpebneHnn B KOHTEKCTE JAHHOTO JOKYMEHTA TEPMHH «aHTHTEJO» BKIIOYAET B
ce0si UMMYHOTJIOOYJIMHOBBIE MOJIEKYJIBL, CONEPIKAIlMe YEThIpE TMOJMIENTHAHBIC LEeNH - IBE
msokenble (H) nermm u aee nerkwe (L) uemu, cOeAMHEHHBIE MEXKAY COOOUW MUCYIb(UIHBIMU
CBsI3SMH, a TaKXke HX MyJbTUMepbl (Hanmpumep, IgM). Kaxnmas Tsokenas nemb COXEPIKUT
BapradeIbHYI0 00JIaCTh TSKENON enH (COKpaIleHHO 0003HaYaeMy0 B JAHHOM JIOKYMEHTE Kak
HCVR wnmu Vi) 1 KOHCTaHTHYIO 007acTh Tspkenoil nenu. KoncranTHas 001acTh TsHKENON Henu
cogepxxut Tpu nomeHa: Cul, Cu2 m Cu3. Kaxngas nerkas memnb COOEPXKUT BapHAOENbHYIO
00J1acTh JIErKO menu (COKpameHHo 00o3HauaemMyto B faHHOM nokyMmeHnTte kak LCVR wmm Vi)
KOHCTaHTHYIO 00nacThb jerkoi nenu. KoncranTHast 001acTh JIErKOH [EeTH COAEPIKUT OUH JOMEH
(Cp1). Obnactt Vg u Vi MOryT pmajiee MmoapasfesaThesl Ha OOJacTH THIepBapHaOeTbHOCTH,

Ha3bIBaeMble obOyacTsiMu, omnpenersomuMmu komruiementapHocts (CDR), co BcraBkamu Oosee
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KOHCEPBATUBHBIX O0yacTel, Ha3piBaeMbIx KapkacHbiMu oOmactsimu (FR). Kaxmas Vi m Vo
coctout u3 Tpex CDR u uerbipex FR, pacrnonokeHHBIX OT aMMHO-KOHIIA K KapOOKCH-KOHIy B
cnenyromeM nopsinke: FR1, CDR1, FR2, CDR2, FR3, CDR3 u FR4. B pa3znu4HbIx BapuaHTax
ocyImecTBieHusi naHHOTO m3o0perenuss obnmactu FR anrurena mporus big-ET-1 (umm ero
AHTUT€HCBA3BIBAIOIIETO (parMeHTra) MOTIYT OBbITh MIAEHTUYHBIM  I1OCJIEAOBATENBHOCTSM
3apOJBbILIEBO JINHUM YEeJIOBEKa WIM MOTYT OBITh HPUPOAHBIM OOPa3soM MM HCKYCCTBEHHBIM
obpasom moandunupoBanbl. KOHCEHCYCHYI0 aMHHOKHCIOTHYIO MOCJIEAOBATEIbHOCTD MOKHO
OTPEIENIUTh Ha OCHOBE MapajUIeIbHOTO aHau3a AByX wiu Oonbuero yrucia CDR.

IIpu ynotpeOneHuM B KOHTEKCTE MAHHOTO TOKYMEHTa TEPMHH «AHTUTENIO» TaKXKe
BKJIFOYAaeT B ce0s aHTHIeHCBS3bIBAKOIIME (PArMEHThI MOJHBIX MOJEKyJd aHtuten. [lpu
ynoTpeONeHNH B KOHTEKCTE TAHHOTO JOKYMEHTa TEPMHUHBI «AHTHUTECHCBS3BIBAIOINAS YACTh»
AHTUTENA, «AHTUTCHCBSI3bIBAOLINI (PParMEHT» aHTHUTENAa U TOMY MOJOOHOE BKJIIOYAIOT B CeOsI
moOO0il BCTpeHarOUIMiCS B MPUPOZAE, MOIyYaeMblii (PEePMEHTATUBHBIM IyTE€M, CHHTETUYECKHUIN
WIH  TeHEeTHYECKU-CKOHCTPYUPOBAHHBIA  TOJMIENTHI  WIA  [JIHKONPOTEHH,  KOTOPBIA
cneun(pUIecKd CBSI3bIBAET AHTUTCH C O00pa3oBaHHMEM KOMIUIEKCA. AHTUTCHCBSI3bIBAIOIIUE
(bparMeHTBl aHTHTEIa MOXKHO MOJYYUTb, HAPUMEpP, M3 LEJBbIX MOJIEKYJl aHTUTEN, UCIIONb3Ys
moOble CTaHIApTHbIE METOAWKH, TaKhe Kak IPOTEOJUTUYECKOe pACIICIUICHHe WU
PEKOMOMHAHTHBIE METOJUKH T'€HHOW WH)KEHEPUH, BKIIIOHAIOINE B ceOs MAHUIYJUPOBAHHUE U
skcrpeccuto JIHK, komupyrommeit BapwaOesbHBIE U, HEOOS3aTENIbHO, KOHCTAHTHBIE JIOMEHBL
Takas JIHK u3BecTHa m (WiM) JIETKO AOCTYITHA, HANpHMeEP, M3 KOMMEPYECKHX HCTOYHUKOB,
oubmuorex JIHK (Bkmrouasi, Hampumep, (aroBbie OUOIHOTEKU AaHTUTEN), WU €€ MOXKHO
cunresnposath. JJHK MOXXHO CeKBEHMPOBATh U MAHUIYJIMPOBAThH €10 XUMUYECKUM IyTEM HIIU C
NOMOIIBI0 METOMK MOJIEKYJIIPHON OHOJIOruu, Hampumep, Ui YIOPSAOYEHHsS OJHOTO WIIN
Oonpimero umcna BapuabenbHbIX M (WIKM) KOHCTAHTHBIX JOMEHOB B  IOAXOSIIYIO
KOH(QUTYpaLMIO WM AJIsl BBEIEHHs KOIOHOB, CO3MaHUS OCTATKOB LIMCTEMHA, MOAU(HKALNH,
n00aBIeHNs WJIH yIAJIeHUs aMUHOKHUCIIOT U T. [I.

[Tpu ynoTpebneHnn B KOHTEKCTE JAHHOTO TOKYMEHTa «(pParMeHT aHTHTENa» BKIIIOYAET B
ceOsl 4YacTp WHTAKTHOTO AaHTHUTENA, TAKYK Kak, HampuMep, aHTHUIeHCBS3bIBAIOIIAS WM
BapuabenbHast obnmactb anTuTena. [IpuMepsl (pparMeHTOB aHTUTEN BKIIKOYAOT B ce0s, HO He
orpannyuBarTcs umu, (parment Fab, ¢parment Fab’, ¢parment F(ab’)2, ¢pparment scFv,
¢parment Fv, nuareno dsFv, ¢parment dAb, ¢parment Fd’, ¢parment Fd u BrimenenHyro
obmactp, ompenemsomyr kommiementapuocte (CDR), a Ttakke Tpuarena, Terparena,
JMHEHHBIE AaHTUTEJIA, MOJIEKYJIbI OTHOLICTIOYEYHBIX aHTUTEN U MYJIbTUCTIEIN()UIECKIE aHTHTENA,
oOpazoBaHHble U3 (pparmeHTOB aHTuUTeNn. @parmeHTel Fv mpencraBisiroT coOoil KOMOMHALHIO
BapralebHBIX 00JacTel TsDKENOH M JIETKOW Ierned WMMyHorjaoOyiuHa, a Oenkm ScFv
NPEACTABISIIOT COO0H pEeKOMOWHAHTHbBIE OFHOLETIOYEYHBIE IOJHIENITHIHbIE MOJIEKYJbL, B
KOTOpPBbIX BapuabenpHble O0JIACTH JIETKOW W TSDKEJIOW Lenedl MMMyHOrJIOOyJMHA COEIUHEHbI
NENTHUAHBIM JTHHKEPOM. B HEKOTOPBIX MILTIOCTPATHUBHBIX BAPHAHTAX OCYIIECTBIEHUS HAHHOTO
u3oOpereHust  ¢QparMeHT  aHTUTeNa  CONEPXKUT  JOCTATOUHYIO AMMHOKHUCJIOTHYIO

NoCJICA0OBATCIIBHOCTD POAUTECIIBCKOTO aHTUTEIIA, (I)paFMeHTOM KOTOPOIr0 OH SABJISACTCA, yTOOBI OH
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CBSI3BIBAJICSI C TEM JK€ AQHTHIEHOM, YTO M YKa3aHHOE POIUTENIbCKOE AHTUTENO; B HEKOTOPBIX
WUTFOCTPATUBHBIX BAPUAHTAX OCYIIECTBIIEHHS NAHHOTO M300peTeHus] PparMeHT CBSI3bIBAETCS C
AaHTUTeHOM C apPUHHOCTBIO, OJIM3KOM K TAaKOBOH Yy YKa3aHHOTO POJUTENBCKOrO AHTUTENA U
(unMM) KOHKYpUPYET C YKa3aHHbIM pPOAUTENIbCKHUM AaHTUTEIOM 3a CBS3bIBAHUE C
COOTBETCTBYIOIIMM AHTUI€HOM. PparMeHT aHTHTENa MOXKHO IMOJYYHTh JIOOBIMU CIIOCOOAMH.
Hanpumep, ¢pparMeHT aHTUTENa MOXKHO MOJNYYUTh (DEPMEHTATHBHBIM WJIM XUMHYECKHM IyTEM
HOCPECTBOM  (PparMEeHTalMM HMHTAKTHOTO aHTHTeNa M (MIM) €ro MOKHO IIOJIyYHTh
PEKOMOMHAHTHBIM MyTEM M3 T'€Ha, KOAUPYIOLUIEro YACTHYHYIO MOCIeI0BATeIbHOCTh aHTuTeNa. B
Ka4eCTBE aJbTEPHATHUBBI WJIM JOMOJHEHUs, (PparMeHT aHTUTeNla MOXKHO TOJHOCTBEO HIIH
YaCTUYHO TMOJIyYUTh CHHTETHYECKHMM IyTeM. @DparMeHT aHTUTeNla MOXET HeoOs3aTesbHO
BKJIFOYATh B Ce0sl ONHOLETIOYEHYHbIH (parMeHT aHTUTeNa. B KayecTBe aJbTepHATHBBI HIIH
JOTMOJHEHUs1, PPArMEHT aHTUTEIA MOXKET BKJIIOUATh B Ce0s1 HECKOJIBKO LIENEH, KOTOPBIE CBSI3aHbI
BMECTE, HamnpuMmep, ANCYJIb(UAHBIMH CBs3siIMU. PparMeHT aHTUTENAa MOXKET HeOoOs3aTeNbHO
BKJIFOYATh B C€0sl MYJbTHMOJEKYJISIPHBI KOMIUIEKC. PyHKIIMOHANBHBIA (parMeHT aHTUTENA,
KaK MPAaBUJIO, CONEPKUT MO MEHbIIEH Mepe 0KoJIo S0 aMUHOKHUCIIOT H, 0OJiee 4acTo, CONEPIKUT
10 MeHblel Mepe 0ko10 200 aMUHOKHCIIOT.

Ppaza «Oucnenmuduyeckoe AaHTUTENO» BKIIOYAET B ceOs aHTUTENO, CIIOCOOHOE
n30UpaTeNbHO CBSA3BIBATH [1BA WIIM OOJbIIEEe YHCIIO SIUTONOB. bucnermpuyeckne aHTHTENA, KaK
NPaBUIIO, CONEPIKAT JIBE Pa3HbIE TSKENbIE LETH, IPH 5TOM KaXas TsDKeJas Lelb CrielupIecKu
CBSI3bIBAET PA3JIMYHBIM 3MUTOMN - JUOO HA ABYX Pa3HbIX MOJIEKyJax (Hampumep, aHTUT€HAX),
00 Ha OOHOW W TOW e MOJieKyyie (Hampumep, Ha OJHOM U TOM ke aHtureHe). Ecim
oucnennuuecKoe aHTUTENIO CIIOCOOHO M30UPATENIbHO CBS3BIBATD JIBA PA3HBIX 3MHUTOMNA (TIEPBbI
SMUTON U BTOPOH smuTon), apPUHHOCTL NEPBOH TSDKENOW Lenu K YyKa3aHHOMY IepBOMY
SIMTOMNY, KaK MpPaBWwIo, OyAeT MO MeHbLIeH Mepe Ha OOUH-ABA WM TpPU-UEThIPE IMOPSAKA
BEJIMUMHBI HIKE, YeM ap(UHHOCTb YKA3aHHOI MEPBOH TSKENOH LeNH K YKa3aHHOMY BTOPOMY
SMUTOMY, W HAOOOPOT. DMHUTOIBI, pacro3HaBaeMbie OUCTEIU(PUIECKUM AHTHUTENIOM, MOTYT
HAXOIUTHCS HA OJHOW U TOH K€ MUIIEHHU WJIK Ha Pa3HbIX MHULIEHSX (HAIpUMEp, HA OJHOM U TOM
e OeNke WM Ha pasHbIX Oesikax). bucneungudeckne aHTHTENa MOXKHO MOJIy4aTh, HAIIPUMED,
nyTeM OOBEOUHEHHUS TSDKENBIX Ierel, KOTOPbIe PACIO3HAKOT PAa3JIMYHbBIE SMUTOINbBI OJHOTO U
TOrO K€ aHTUreHa. Hampumep, MOCIEIOBATENBHOCTH HYKJIEHHOBBIX KHCJIOT, KOIUPYIOIINE
BapuabeNbHBIE TOCIEA0BATEIbHOCTH TSIKENIOHN LMK, KOTOPBIE PACTIO3HAIOT PA3JIUYHbIC STTUTOIBI
OJHOTO W TOTO K€ AHTHI€HAa, MOTYT OBITb CIUTBHI C TOCJIEAOBATENBbHOCTIMHU HYKJICHHOBBIX
KUCJIOT, KOOUPYIOIIUMH pa3Hble KOHCTaHTHble OOJNACTH TSDKENOM Ienmd, W TakKue
MOCJIEIOBATEIbHOCTH MOYKHO SKCIIPECCUPOBATh B KIIETKE, KOTOPask SKCIPECCHPYET JIETKYIO LeMb
UMMYHOTJIOOYJTNHA.

HNnmoctpaTBHOe Oncnenuduyeckoe aHTUTENO MMEET JIBE TSDKENble LEMH, KaKaas W3
koTopeIx comepxut Tpu CDR Tspkenoil nenu, 3a kOoTopeiMM cieayroT nomeH Cul, mapHup,
nomeH Cu2 m nomeH Cu3, W Jerkywo Lenb MUMMYHOrJIOOyJIHMHA, KOTOpas JUOO He MpUAaeT
creun(pUIHOCTH CBSI3bIBAHUS C AHTUT€HOM, HO KOTOpas MOXKET aCCOLMUPOBATBHCS C KaKAOH

TSDKEJION LIeTbI0, JTMOO KOTOpasi MOXKET aCCOLMUPOBATLCS C KaKIOW TSDKEJION LENbI0 U KOTOopast
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MOXET CBSI3bIBATb OAMH WJIM OOJbIIEE YHCIO SMHUTOMNOB, CB3aHHBIX AHTUI'€HCBS3BIBAIOIIUMU
yYaCTKaMH TSDKEJIOH LeNH, WM KOTOpas MOXET CBSI3bIBATHCSA C KAKIOW TSDKETOH LEenmbio U
o0ecreunBaTh CBSA3bIBAHUE OAHON HIIM 00EUX TSKEJBIX LIeTell ¢ OHUM U OOOMMHM 3TUTOIAMH.
bucnenuduueckue anturena (0cAT, anrn. «bsAb») MOXKHO pa3nenuTh Ha 1Ba OCHOBHBIX KJlacca:
Te, KoTopsle copepskat obnacte Fc (IgG-nogoOHbIe), 1 Te, B KOTOPBIX OTCYTCTBYeT obnacth Fc,
OpyH 3TOM TMOCHeJHHE OObIMHO HMEIT MeHbmui pasmep, udem IgG u IgG-nomoGHbie
oucneruduueckre MonexyJbl, conepskaiue Fc. IgG-nogobubie 6CAT MOTYT UMETh Pa3IMYHbIC
dopmathl, Takue Kak, HO HE OTPaHMYHMBAsICh WUMH, TPHO-MAT (aHri. «triomaby), IgG co
BnanuHamu U Beictynamu (IgG-BB, anrn. «kih IgG»), kpocc-MAT (anra. «crossMaby), opro-Fab
IgG (anrn. «orth-Fab IgG»), Ig ¢ nByms Bapuadensubivu qomenamvu (Ig-JIB/1, anrn. «DVD-Igy),
nsovinbie Fab wnu Fab neoitroro nevicteust (D1, anrn. «DAF»), IgG ¢ ogrouenodeunsim Fv
(IgG-ouFv, anrn. «IlgG-scFv») wumm «i-trena. He IgG-nomoGuble pasnuusbie (opMaThl
BKJIFOYAIOT B ce0s1 TaHneMHble scFv, ¢opmar nuatena, OgHOLENIOYEYHOE AHATENO, TAHAEMHbIE
mnatena (TaHa-AT, anri. «TandAby), Monekyny ¢ nBoiHON apPUHHOCTBIO IJIs peTapreTHHra
(AP, anrn. «DART»), JAP-Fc (anrn. «DART-Fcy»), HaHOTeNna Wiu aHTUTENA, MOJyYEHHbIE
METOZOM «cMbIkaHue u OyokupoBkay (auri. «dock-and-lock», DNL) (Gaowei Fan, Zujian Wang
& minutes gju Hao, Bispecific antibodies and their applications, 8 JOURNAL OF HEMATOLOGY &
ONCOLOGY 130; Dafne Miiller & Roland E. Kontermann, Bispecific Antibodies, HANDBOOK OF
THERAPEUTIC ANTIBODIES265-310 (2014)).

CrniocoObl mosydeHust OCAT He OrpaHHMYMBAIOTCS TEXHOJOTHEH KBaJPOMBI, OCHOBAHHOMN
Ha COMATHYECKOM CIIUSHUM JABYX pAa3JIMYHbIX JIMHUHA KJIETOK THOPHIOMBI, XMMHUYECKOMH
KOHBIOTallUeH, KOTopas BKIIOYaeT B ce0d XUMHYECKHE IEePEKPECTHble JIMHKEpbL, U
TeHETHYECKHUMH MOXOAaMH, UCTIONB3YIOMUMH TexHonoruto pekomounantaoi JIHK. ITpumepst
OCAT BKIIOHAKOT B ce0sl Te, KOTOPBIE PACKPBITHI B CIEAVIOIINX 3asiBKaX HA IATEHT, KOTOpbIE
BKJIFOYEHBI B IaHHBIM JTOKYMEHT IIOCPEICTBOM CCBhUIKH: 3asiBKa Ha mateHT CIIIA Ne 12/823838,
nonanHas 25 uronst 2010 roga; 3asBka Ha mateHT CIITA Ne 13/ 488628, momanHast 5 uronst 2012
rona; 3asiska Ha mateHT CIITA Ne 14/031075, momannas 19 cenrsiopst 2013 ropa; 3asiBka Ha
nateHT CIITA Ne 14/808171, momannas 24 wutons 2015 ropma; 3asiBka Ha marteHT CIITA Ne
15/713574, nonannas 22 centsiops 2017 rona; 3asiBka Ha nateHt CIITA Ne 15/713569, nonanHas
22 centsiOpst 2017 ropma; 3asiBka Ha mateHT CIITA Ne 15/386453, momannast 21 mexabpsi 2016
rona; 3asBka Ha mareHT CIIIA No 15/386443, monmannas 21 nexabpsi 2016 ropa; 3asiBka Ha
nateHT CIITIA Ne 15/22343 nopmannas 29 wurons 2016roma; u 3asiBka Ha mateHT CIIIA Ne
15814095, nonannas 15 nosOpst 2017 roma. Huskue ypoBHH mpumMeceii rOMOAUMEPOB MOTYT
NPUCYTCTBOBATh HA HECKOJNBKUX CTAOUsAX IPOU3BOACTBA OHCIEIUPUUECKUX aHTHUTEI.
BbisiBieHHe Takux NpUMeceil TOMOAMMEPOB MOXKET OBITh CJIOXKHBIM TPOLIECCOM, €CIU OHO
BKJIFOUAeT B ce0sl MPUMEHEHNE aHAIN3a HETOBPEXKIEHHOW MAacChl, W3-32 HU3KOTO COAEPKaHHS
npuMecell TOMOAMMEPOB U COBMECTHOTO BBIMBIBAHHMS JSTHX NpPUMECe C OCHOBHBIMH
(dparMeHTaMH NP UCMIOIB30BAHUU OOBIYHOTO METOJA JKUIKOCTHOH XpoMaTorpagum.

IIpu ynoTpebneHny B KOHTEKCTE AAHHOTO TOKYMEHTa TEPMUH «MYJIbTHCIIELU(PUIECKOE

AHTHUTECIIO», UIIU ((MAT», OTHOCHUTC K aHTUTCITY, O6.]'IaI[aI-OH_[I/IM Cl'IeI_II/I(l)I/ILIHOCTb}O CBsA3bIBAHUA C
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1O MEHbIIEH Mepe IBYMs Pa3IMYHbIMU AHTUTEHAMH. XOTsI TAKHE MOJIEKYJIbI OOBIYHO CBS3BIBAIOT
TOJIbKO J1Ba aHTUTeHa (T. . Oucnenuduueckne anturesa, OCAT), aHTUTENA C AOMOJHUTEIBHON
cneun(pUYHOCTBIO, TaKHe KaK TpHUCIEUU(PUUIECKOe aHTUTENO U Tpucneuudpudeckoe BB-
AHTHUTEJIO, TAaK)K€ MOTYT MPUMEHATHCA B CHCTEME M Crocobe, MPEICTaBICHHBIX B JAHHOM
JOKYMEHTE.

IIpu ynoTpebneHNM B KOHTEKCTE MaHHOTO JOKYMEHTAa TEPMHUH «MOHOKJIOHAJIBHOE
AHTUTEJIO» HE OrPAHMYHMBAETCS AHTUTENIAMH, TMOJYYEHHbIMH C TIOMOLIBIO THOPUIOMHOM
TEXHOJIOTHH. MOHOKJIOHAJIbHOE aHTHTEJIO MOKHO TMOJIyYUTh U3 OJHOTO KJIOHA, BKJIFOYAst JFOOOH
AYKAPUOTHUYECKHI, MPOKAPUOTHUECKHIA WK (HaroBbIi KJIOH, JIIOOBIM CIIOCOOOM, TOCTYITHBIM KU
W3BECTHBIM B JJAHHOW 00J1aCTU Te€XHUKU. MOHOKJIOHAIbHbBIE AaHTUTENA, TPUTOIHbIE Il TAHHOTO
U300peTeHMs, MOKHO TMOJYYUTh C TOMOIIBI IIUPOKOTO CIEKTpPa CrOCOOOB, HM3BECTHBIX B
OaHHOW 00J1aCTH TEXHHUKH, BKJIFOYasi MPUMEHEHHE THOPUIOMHBIX TEXHOJIOTHIA, PeKOMOUHAHTHBIX
TEXHOJIOTHI M TEXHOJIOTHI (aroBOro qUCIUIes W UX KOMOWHALIWH.

B HEKOTOpBIX WJUTIOCTPATHBHBIX BapUAHTAX OCYIIECTBIICHUS JTAHHOTO H300peTeHUs
OeoK, MPeICTaBISIFOIINN HHTEepPEC, MOKeT uMeTh pl B quana3one ot okojio 4,5 o okoso 9,0. B
OTHOM WJUTFOCTPATUBHOM KOHKPETHOM BAapHAHTE OCYIIECTBJIICHUS JAHHOTO W300peTeHUs
yKa3aHHbIN pl MOXKET COCTaBIATH OKOJIO 4,5, okouo 5,0, okono 5,5, okoso 5,6, okono 5,7, 0koJI0
5,8, okomo 5,9, okono 6,0, okono 6,1 okono 6,2, okoyo 6,3, okoio 6,4, okojo 6,5, okoio 6,0,
okoJ10 6,7, okoio 6,8, okono 6,9, okomno 7,0, okono 7,1 okomno 7,2, okono 7,3, okojo 7,4, OKOJIO
7,5, okomno 7,6, okono 7,7, okono 7,8, okono 7,9, okono 8,0, okoino 8,1 okojo 8,2, okoino 8,3,
okoJ10 8,4, okoio 8,5, okojo 8,6, okojo 8,7, okoi0 8,8, okoso 8,9 unu okoo 9,0.

B HEKOTOpBIX WUIIOCTPATHUBHBIX BapHUaHTaX OCYIIECTBJIEHUS] NAHHOTO HM300peTeHUs B
yKa3aHHBIX KOMITO3ULUSAX COAEPIKUTCS MO0 MEHBIIEH Mepe Ba TUIa OEJIKOB, MPEICTaBIISIOIINX
UHTepec. B HEKOTOPBIX KOHKPETHBIX BapPHAHTAX OCYIIECTBJICHHS JAHHOTO M300PETeHUsT OTHO M3
yKa3aHHBIX [0 MEHBIIEH Mepe ABYX OEJIKOB, MPEACTABIAIOLINX UHTEPEC, MOKET MPENCTABISATh
co00i MOHOKJIOHAJIbHOE aHTHTEJIO, MOJUKJIOHAIBHOE aHTUTENO, OUCTIEU(pUIECKOe AHTHUTENO,
(dbparMeHT aHTHUTENa, COUTHIA OENOK WJIM KOMIUIEKC aHTUTENO - JIEKAPCTBEHHbIN mpenapar. B
HEKOTOPBIX JPYrMX KOHKPETHBIX BapHaHTAaX OCYUIECTBJIEHHUS HaHHOTO HU300peTeHUs
KOHIIEHTpAIUs] OJHOTO W3 YKa3aHHBIX IO MEHbIIEH Mepe ABYX OeNKOB, MPEACTABIISIONINX
UHTEPEC, MOXKET COCTaBsiTh OT okono 20 mr/ma go okosno 400 mr/miu. B HEKOTOpBIX
WUTIOCTPATUBHBIX ~ BAapHAHTAX  OCYIIECTBJIEHUS JTAHHOTO HW300peTeHHs] B  YKa3aHHbBIX
KOMIIO3HUIMSIX CONEPIKUTCS 1Ba TUMA OENKOB, TNPEIACTABIBIIOMNX HHTEpeC. B  HEKOTOpPBIX
WIUTIOCTPATUBHBIX ~ BAapHAHTAX  OCYIIECTBJICHUS JAHHOTO MW300peTeHHWs] B  YKa3aHHbBIX
KOMIIO3HUIMSIX CONEPIKUTCS TPHU TUMa OENKOB, MPEICTABJAIONINX WHTepeCc. B HEKOTOpBIX
WUTIOCTPATUBHBIX ~ BAapHAHTAX  OCYIIECTBJIEHUS JAQHHOTO M300peTeHHWs] B  YKa3aHHbBIX
KOMIIO3HIHSIX CONEPIKUTCS TISITh THIIOB OEJIKOB, TPEACTABIISIOIIUX HHTEPEC.

B HEKOTOPBIX WJUTIOCTPATHBHBIX BapHAHTAX OCYIIECTBIICHUS NAHHOTO H300peTeHUs
yKa3aHHbIE J1BA WJIH OOJbIlee YHCIO OEJNKOB, MPEACTABISIOUINX HWHTEPEC, COAEPXKAIIUXCS B
yKa3aHHONW KOMIIO3MLIUH, MOTYT OBITh BbIOpaHbI M3 OENKOB-JIOBYIIEK, OenkoB ciausiHus Fc ¢

XUMECPHBIMHU  PELUCITOpaMU, XHMEPHBIX 66J’IKOB, AHTUTCJI, MOHOKJIOHAJIbHBIX aHTHUTCII,
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MOJIKJIOHAJIBHBIX AHTUTET, AHTUTEN YeJIOBEKa, oucnenndrueckux AHTUTET,
MyJabTHCTICIH(PUUECKHX aHTHUTE], (PPArMeHTOB AHTUTEJ, HAHOTEJN, XUMEp PEeKOMOWHAHTHBIX
AHTUTEJ, LUTOKMHOB, XEMOKHWHOB WUJIU MENTUAHBIX TOPMOHOB.

B HEKOTOpBIX WJUIIOCTPATHBHBIX BapHaHTAX OCYIIECTBJIEHUS NAHHOTO H300peTeHUs
yKa3aHHasE KOMIIO3HMLIUSI MOXET MPEACTaBJATh COOOM KOMOWHHUPOBAHHBIN (hapMaLleBTHUECKUIN
COCTaB.

B HEKOTOpBIX WILIIOCTPATUBHBIX BapHAHTaX OCYIIECTBJICHUS MAHHOTO H300peTeHHs
yKa3aHHbIN OeJIOK, MPeICTABIISIIOIINI HHTEPEC, MOKHO OYUCTHTh M3 KJIETOK MJIEKOIMUTAOLIUX.
VYka3aHHbIE KJIETKH MJIEKOTUTAOLINX MOTYT MIPOUCXOANTh OT YEJIOBEKA WJIA MPOUCXOAUTH HE OT
YeJioBeKa, MOTYT BKJIKOYaTh B Ce0s TEpPBUYHBIE OIUTENHATbHBIE KIETKU (HAampUMep,
KEPATHHOLUTBI, JIUTEUATIbHBIE KJIETKA [EHKH MATKH, SIUTENUAJIbHbIE KIETKH OpoHXa,
SIUTENUAIBHBIE KJIETKH TPAXeH, SIMUTENUATbHbIE KJIETKH TOYKH U STUTEIHANbHBIC KIIETKU
CeTYATKU), YCTAHOBJICHHbIE KJIETOYHBIE JMHWH M WX INTaMMbl (Hampumep, >MOpPUOHANIbHBIE
knetku nouku 293, knetku BHK, snutenmanbhbie kieTku 1mediku marku Hela u kneTku
ceruatku PER-C6, kmerku MDBK (NBL-1), knerku 911, knerku CRFK, kmetku MDCK,
knetku CHO, xnerku BeWo, knetku Chang, knerku Detroit 562, knerku Hela 229, knerku
HelLa S3, xnerku Hep-2, knerku KB, knerku LSI80, kmerku LS174T, knerku NCI-H-548,
kietku RPMI2650, knmetku SW-13, knetkn T24, xknmerku WI-28 VA13, knerku 2RA, knetku
WISH, knerku BS-C-I, knerkm LLC-MK2, knerku knona M-3, knerku 1-10, xnmerku RAG,
kinetku TCMK-1, xnerkn Y-1, xinerku LLC-PKi, knerku PK(15), xnerku GHi, knerku GH3,
knetkn L2, knetku LLC-RC 256, knetkn MHiCi, knerku XC, knerku MDOK, knetku VSW u
knetkn TH-I, xnerku B1, knmerku BSC-1, knerku RAf, knetkum RK, knetku PK-15 wnm ux
NpoM3BOAHbBIE), KieTku (uOpodractoB u3 000N TkaHM WM opraHa (BKJIKOYas, HO He
OrPaHUYMBAsACh UMH, CEPALE, NEYEHb, MOYKY, TOJCTYI KUILIKY, KUIIEUHUK, MULIEBOJ, KENTYAOK,
HEPBHYIO TKaHb (TOJIOBHOM, CIHUHHON MO3T), JIETKOE, COCYAUCTYI) TKaHb (apTEepHIO, BEHY,
Kamuuisap), JTUMPOUIHYIO TKaHb (IUM(pATHYECKYIO >Keje3y, aAeHOWA, MHHIAIMHY, KOCTHBIM
MO3I' U KpOBB), cene3eHKy, u (udOpobmactel u (HuOpoONacT-mogOOHBIE KIIETOYHBIE JTHHUH
(mampumep, kiaetku CHO, xnerku TRG-2, knerkum IMR-33, kmetku Don, knerku GHK-21,
KJIETKU LUTpyJUTHHeMuH, KieTku Dempsey, kierku Detroit 551, knerku Detroit 510, kinetku
Detroit 525, knerku Detroit 529, knerku Detroit 532, kierku Detroit 539, knetku Detroit 548,
knetku Detroit 573, knerku HEL 299, knetkn IMR-90, knetkun MRC-5, xnetku WI-38, kneTku
WI-26, knetku Midi, knetku CHO, xnetku CV-1, knetku COS-1, knerku COS-3, knetku COS-
7, xaetku Vero, knetku DBS-FrhL-2, knerku BALB/3T3, knetku F9, knerku SV-T2, kneTku
M-MSV-BALB/3T3, knerku K-BALB, knetku BLO-11, knetku NOR-10, knetku C3H/IOTI/2,
kietku HSDMiC3, knerku KLN205, knerkn McCoy, L-knerku mbimy, kjietku mramma 2071
(L-xnetku mpimm), knetkd mramma L-M (L-knetku mbimn), L-MTK' (L-kneTku MblIn), KIOHBI
NCTC 2472 u 2555, xnerku SCC-PSAI1, knerku Swiss/3T3, KIeTKH WHAMICKOTO MYyHTIKAaKa,
kaetku SIRC, knerku Cn u knerku Jensen, Sp2/0, NSO, knetku NS1 unm ux npou3BOAHBIE).

B HEKOTOpBIX HJUTIOCTPATHBHBIX BapHAHTAX OCYIIECTBJIEHUS INAHHOTO H300peTeHUs

YKa3daHHass KOMIIO3ULIUS MOKET ObiTh cTabunbHOM. CTabHIBLHOCTH KOMIIO3UIIMHU MOKET
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BKJIIOYAaTh B Ce0sl OLIGHKY XHMHYECKOH CTaOWMIBHOCTH, (PU3MUYECKOW CTAaOWMIBHOCTH WIIH
(YHKLMOHAIBPHON CTAaOMIBHOCTH aKTUBHOTO (hapMaleBTHUECKOro areHra. dapmarieBTHUYECKUe
COCTaBBl COTJIACHO JAHHOMY HM300PETEeHMIO, KaK IMPaBHJIO, AEMOHCTPHPYIOT BBICOKHE YPOBHH
CTa0MJIBHOCTH aKTUBHOTO (hapMaleBTHYECKOrO areHTa.

Uro kacaercs OenkOBBIX (hapMaleBTUUECKHX COCTABOB, TEPMHUH «CTaOMIIbHBIID,
ynotpeOnsiemMblii B JAHHOM KOHTEKCTE, OTHOCHTCS K O€NKy, NMpeacTaBILSIIOLIEMy WHTEpeC, B
(apMaLeBTHYECKOM COCTaBE, CHOCOOHOMY COXPAaHSTh INPHEMIIEMYI CTEIeHb XHMHUYECKOH
CTPYKTYpbl HJIM OHMOJIOTMYECKON (YHKLMH MOCIEe XPAHEHUs B WIUIFOCTPATHBHBIX YCIOBHSX,
OTpEIeNIEHHBIX B JTAaHHOM JOKyMeHTe. DapMaleBTUUECKHI COCTaB MOXKET OBbITh CTa0WIIbHBIM,
JaKe eI COAEPKALIMICS B HeM OeJIOK, MPeACTABISIOIINN HHTepec, He coxpansier 100% coeit
XUMHYECKOH CTPYKTYpbl WM OHOJOTMYECKOW (YHKIMHM TIOCIE XpPaHEHHs B TEUCHUE
OTPENENIEHHOrO Nepuoaa BpeMeHH. lIpu ompeneseHHBIX OOCTOSTENbCTBAX COXPAHEHHE OKOJIO
90%, okomo 95%, okomo 96%, okono 97%, oxono 98% wunmu okoso 99% CTPYKTYpHl WIH
¢yHkuMu Oenmka TOCTEe XpPAaHEHHWsS B TEUYEHHE OIPEISNICHHOrO IepHoJa BPEMEHH MOXKET
paccMaTpUBAThCS KaK CTAOMIIBHOE.

CTaOuIbHOCTD MOJKHO HM3MEPSATh, CPENU IMPOYEro, MyTeM ONpPEeAeTeHUs MPOLEHTHOTO
conepskaHus HaTUBHOTO (-bix) Oenka (-OB), KOTOpoe octaercss B (PapMaleBTUYECKOM COCTaBe
1OCJIe XpaHEeHUsI B Te€UeHHE ONPEENIEHHOr O epruo/ia BpeMEHU NPH OTIpeieSIeHHON TeMmepaType.
IIpouieHTHOE ComeprkaHHUEe HATUBHOTO O€JIKa MOYKHO ONPEAeIsiTh, CPENU MPOUYEro, ¢ MOMOIIBIO
SKCKJIFO3MOHHOHN Xpomarorpadguu mo pasMepy (Hampumep, ¢ IMOMOIIBIO BBICOKO3(h(hEKTUBHON
YKUJIKOCTHOM 3KCKITFO3MOHHOM Xpomarorpaduu no pasmepy [BIXK-OXIIP, anrn. «SE-HPLC»)),
NPy 3TOM «HATUBHBIN» O3HauaeT Oe3 arperaumu u Oe3 nerpapauuu. Ilpu ynorpeOnenun B
KOHTEKCTE JIAHHOTO JOKyMeHTa (pasa «mpuemiemMasi CTeleHb CTaOMIbHOCTUY O3HAYaeT, UTO B
(apMaLeBTHYECKOM COCTaBe MOXKHO BBIIBUTH IO MeHblIel Mepe 90% HatuBHON hopmel Oenka
NOCJIe XPAHEHHs! B TEYCHHE ONPEEICHHOrO NepUoAa BPEMEHHU NP 3aJaHHON TeMmmepartype. B
ONpENEeNIEHHBIX BapHAHTAX OCYLIECTBICHHUs MAHHOTO H300peTeHusi B (hapMaLeBTHYECKOM
COCTaBe MOJKHO BBISIBUTH MO MeHblIel mepe okojo 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%., 98%, 99% wnu 100% HaTHBHON (POpPMBI OEKa TOCIe XPAHEHUS B TEYEHUE OMPEIeICHHOTO
nepuosia BPEMEHU IpHU OmpeneneHHoN Temmeparype. OrnpeneneHHbI MEepUOJ BpPEMEHH, IO
UCTEYCHUH KOTOPOTO U3MEPSIOT CTAOMIBHOCTD, MOJKET COCTABJISATh MO MEHbIIEH Mepe 14 CyTOK,
o MeHbuIen Mepe 28 CyTOK, MO MeHbUIeH Mepe 1 mecsy, mo MeHbLIeHd Mepe 2 Mmecsua, o
MeHbIIEH Mepe 3 Mmecsla, MO MeHbIeHd Mepe 4 Mmecsna, MO MEHbLIEH Mepe 5 Mecsles, IO
MEHbIIENH Mepe 6 MecsleB, IO MEHbLIe Mepe 7 MeCALEeB, 10 MEHbIIEH Mepe 8 Mecsles, IO
MeHbIIEeN Mepe 9 Mecsles, 1o MeHblueil Mepe 10 Mecsales, no Menblueil mepe 11 mecsues, mo
MeHbIIen mepe 12 Mecsues, Mo MeHblIel Mepe 18 mecsues, Mo MeHblIel Mepe 24 mecsina Win
Oomnbie.

CTaOuIbHOCTD MOJKHO HM3MEPSATh, CPENU IMPOYEro, MyTeM ONpPEAeTeHUs MPOLEHTHOTrO
comepskaHusi Oelika, KOTOpbI oOpasyercsi B arperare B (papMaleBTUYECKOM COCTaBE TOCTE
XPaHEHUsl B T€UEHHE ONPEAEJIEHHOTO MepUo/ia BPEMEHU NPU ONpeAesIEHHON TeMIepaType, Ipu

5TOM CTa0MJIBHOCTH OOPaTHO MPONOPLMOHAIBHA MPOLEHTHOMY COAEPIKaHUIO OO0pas3yrolIerocs
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arperarta. JlanHas ¢popma CTaOMIBHOCTH TaK)X€ yKa3aHa B JAHHOM JIOKYMEHTE KaK «KOJUIOMIHAS
crabmnpHOCTEY. [IponeHTHOE comep kaHne arperupoOBaHHOIO Oejka MOXKHO ONpPENeNsATh, CPEeIu
NPOYEro, ¢ MOMOIIBI0 SKCKIFO3UOHHON Xpomarorpaduu 1o pasmepy (Hampumep, ¢ MOMOIIBIO
BbICOKO3(p(PEKTUBHON >KUAKOCTHON OKCKIIIO3MOHHON Xpomarorpaduu mo pasmepy [BIXK-
OXIIP]). Ilpu ynotpebieHnn B KOHTEKCTE JAHHOTO JOKYMEHTa (pasa «mpuemsiemMasi CTENeHb
CTaOUIIBHOCTI» O3HAYAeT, u4TO B (papMaleBTHYECKOM COCTaBE€ MOXKHO BBISIBUTH HE OOJbIIE YeM
6% Oenka B arperupoBaHHOW (opMe Iocie XpPaHEHHs B TEUEHHE OIPENeNIeHHOTrO NepHoaa
BpPEMEHHU TIPU 3aJaHHON TemnepaType. B ompeneneHHbIX BapuaHTax OCYINECTBIEHHS! JAHHOTO
nu300peTeHus mpuemMiieMast CTeNeHb CTA0MIIBHOCTH O3HAYAET, YTO B (papMalieBTHYECKOM COCTaBe
MOKHO BBIIBUTH He Oojbine udem 6%, 5%, 4%, 3%, 2%, 1%, 0,5% wunu 0,1% Oenka B
arperupoBaHHON (OpMe TOCiIe XPAaHEHHs B TEUEHHUE OIPENEeIEHHOrO MEePUOAa BPEMEHU IPH
3aaHHON Temreparype. OmnpeneneHHbIN MEPUOA BPEMEHH, MO UCTEUEHUH KOTOPOrO U3MEPSIOT
CTa0MJIBHOCTb, MOKET COCTABJIATH OKOJIO N0 MEHbLIEH Mepe 2 Henelb, M0 MEHblIeld mepe 28
CYTOK, 10 MeHbLIEH Mepe 1 Mecsw, Mo MeHbUIen Mepe 2 Mecsila, 0 MeHbLIen Mepe 3 Mecsina, 1o
MeHbIIeNH Mepe 4 mecsina, 0 MEHbIIEH Mepe 5 MecCsLeB, 0 MEHbIIEeW Mepe 6 MecsLeB, O
MEHBIIENH Mepe 7 MecsleB, IO MEHbLIe Mepe 8 MecALeB, 10 MEHbIIEH Mepe 9 Mmecsues, No
MeHblnen mepe 10 mecsues, o MeHbleld mepe 11 mecsues, no MeHblen Mepe 12 MecsAues, Mo
MeHblIeH Mepe 18 mecsues, mo MeHblieidl Mepe 24 mecsua win Oonbme. Temmeparypa, npu
KOTOPOI MOXKET XPaHUTHCS (papMalleBTUYECKHUI COCTaB MPU OLIEHKE CTAOMIbHOCTH, MOXKET OBIThH
moboii Temmeparypoit ot okoio -80°C no okoso 45°C, HanpuMmep, XpaHEHHE TP TeMIepaType
okoJio -80°C, okoiyio -30°C, okoyo -20°C, okomo 0°C, okono 4°C, okono 5°C, oxomno 25°C,
okoio 35°C, oxono 37°C wmnu okono 45°C. Hampumep, ¢apManeBTUHECKHI COCTaB MOKHO
CUUTATh CTAOMJIBHBIM, €CJIM TIOCJIe LIECTH MECSLeB XpaHeHHs npu temmneparype 5°C MeHblne
yem okojio 3%, 2%, 1%, 0,5%, wimn 0,1% Oenka BBISBISIIOT B arperupoBaHHON Qopme.
dapManeBTUUECKUI COCTAB TaK)XK€ MOXKHO CUMUTAThb CTAOWJIBHBIM, €CJIIH IIOCJE INECTH MECSILEeB
XpaHeHus Npu Temrepatype okojio 25°C menbine yeM okoiio 4%, 3%, 2%, 1%, 0,5%, wiu 0,1%
Oeska BBIABISIIOT B arperupoBaHHON popme. DapMarieBTUYECKHI COCTAB TAK)KE MOKHO CUHTATh
CTa0MIIbHBIM, eciH Tocie 28 cyTok XpaHeHus: npu temrepatype 45°C meHble yem okoso 6%,
5%, 4%, 3%, 2%, 1%, 0,5%, wumu 0,1% Oenka BBISBISIOT B arperupoBaHHON (opme.
dapmaLeBTUUECKUN COCTaB TAKXKE MOXKHO CUHTATh CTAOWJIBHBIM, €CIH TIOCIIE TPEX MECSIEB
xpaHeHust ipu Temreparype -20°C, -30°C unu -80°C menbiune uem okoiso 3%, 2%, 1%, 0,5%,
wiu 0,1% Oenka BBISBISIFOT B arperupoOBaHHON (opme.

CTaOunpHOCTh TaKXKe€ MOXKHO H3MEPSTh, CPEAM IMPOYero, IMyTeM ONpeAeseHUs
NPOLIEHTHOTO COAep:KaHusl Oenka, KOTOpBIH oOpasyercs B arperate B (papMaleBTUYECKOM
coCTaBe IOCJE€ XpaHEHHs B TEUYEHHE ONPEENICHHOIO MepHoJa BPEMEHU IIPU OMNpEeIeHHOM
TEMIIepaType, MPH 3TOM CTa0MIbHOCTh OOPaTHO MPONOPIHMOHAIBHA MPOLEHTHOMY COAEP KAHHUIO
oOpasyromerocs arperara. Jlanaasi popma cTaOMIBHOCTH TaKKe yKa3aHa B JAHHOM JOKYMEHTE
KaK «KOJUIOMAHAsi cTaOUIBHOCTB». IIpOLIEHTHOE copmepkaHue arperupoBaHHOrO OenKa MOXKHO
OTIPENeNATh, CPEeNu IPOYero, C IOMOINBI0 HKCKIIO3UMOHHOM Xpomartorpadguu 1O pasMepy

(HampuMep, C MOMOINBI0 BBICOKOI(()EKTUBHON KUIKOCTHON AKCKIFO3MOHHOM Xpomartorpadpuu
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no pasmepy [BOX-OXIIP]). Ilpu ynorpeOneHuun B KOHTEKCTE NAHHOTO AOKyMeHTa (pasa
«TpueMiieMasi CTeNeHb CTAaOMIBHOCTH» O3HA4aeT, YTO B (PapMaleBTUYECKOM COCTaBE MOXKHO
BBISIBUTH HE OOJIbLIe ueM OkoJIo 6% Oeka B arperupoBaHHON (opMe TOCIie XPAHSHHS B TCUSHHE
OTIpeNleJIEHHOr0 MEPHOAAa BPEMEHU NPU 3aJaHHOW Temmeparype. B omnpeneneHHBIX BapuaHTax
OCYIIECTBJICHHUSI JAHHOTO M300pEeTeHus] mpuemieMasi CTerneHb CTaOMIbHOCTH O3HA4YaeT, uTO B
(bapMaieBTUYECKOM COCTaBE€ MOXKHO BBIIBUTH He Ooiblie ueM 6%, 5%, 4%, 3%, 2%, 1%, 0,5%
wn 0,1% Oenka B arperupoBaHHOI (hopMe Mocie XpPaHEHUs! B TEUEHHE ONPEIeSICHHOTO epruoaa
BpeMEHH TMpH 3aJaHHON Temmeparype. OnpeneneHHbI NMEPHOA BPEMEHH, MO0 HCTEYCHUH
KOTOPOTO M3MEPSIFOT CTaOMIBHOCTh, MOXKET COCTABJIATH OKOJIO IO MEHbIIEH Mepe 2 Heaelb, 1o
MeHbLIeN Mepe 28 CyTOK, MO0 MeHbIIeN Mepe 1 Mecsll, Mo MeHbLIeH Mepe 2 Mecsla, 0 MEHbLIEH
Mepe 3 Mecsla, 10 MEeHbIIeH Mepe 4 Mecsila, M0 MEeHbILIEH Mepe 5 MECsLEB, 10 MEeHbLIEH Mepe 6
MECSILIEB, [0 MEHbLIEH Mepe 7 MecsleB, IO MEHbIIEH Mepe 8 MecsAleB, N0 MEHbLIeH mepe 9
MecsiLeB, 0 MeHbluel mepe 10 Mecsaues, no Mensbiueil Mepe 11 mecsaues, no meHplen Mepe 12
MecsiIieB, TO MeHblneld Mepe 18 wecsieB, mo MeHbinmeld Mepe 24 Mecsua wWid OOJbIIe.
Temmnepatypa, Npu KOTOPOH MOXKET XPAHHUTHCS (PapMALEBTHUECKHI COCTAB TPH OLIEHKE
cTaOUIPHOCTH, MOKET OBITh JIFOOOM TemmepaTypoii ot okoJio -80°C no okoso 45°C, Hanpumep,
XpaHeHue npu Temneparype okoio -80°C, okono -30°C, oxono -20°C, oxono 0°C, okono 4°-
8°C, okomo 5°C, oxomo 25°C, oxono 35°C, oxono 37°C wunm oxono 45°C. Hampumep,
(dapMarieBTUIECKHI COCTAB MOXKHO CUHUTATh CTAOMIIBHBIM, €CJIM TIOCIIE IECTH MECSLIEB X PAHEHUS
npu Temmeparype okosio 5°C menbiie dem oxoso 3%, 2%, 1%, 0,5%, wmu 0,1% Oenka
BBIABIISIIOT B arperupoBaHHON ¢opme. PapmaleBTHUECKHII COCTAB TaKKe€ MOXKHO CUHTATh
CTa0MJIbHBIM, €CJTH ITOCJIE IECTH MECSIIEB XPaHEHHs IPU TeMIiepaType okoso 25°C MeHble yeM
okoso 4%, 3%, 2%, 1%, 0,5%, umu 0,1% Oenka BBIABISIIOT B arperupoBaHHON (opme.
dapManeBTUUECKUI COCTaB TakKe MOXKHO CUMTATh CTAOWIIBHBIM, €CJIIM IOCIe OKOJIO 28 CyTOK
xpaneHusi npu temneparype 45°C menbiie yem okosio 6%, 5%, 4%, 3%, 2%, 1%, 0,5%, unu
0,1% Oenka BBISBISIFOT B arperupoBaHHOl Gopme. PapMaleBTHYECKHI COCTaB TAKKE MOXKHO
CUMTATh CTAOWIIbHBIM, €CITU MOCJe TPeX MECSLEB XpaHeHHs Npu Temreparype okojo -20°C, -
30°C mimm -80°C wmenbine yeM okoyo 3%, 2%, 1%, 0,5%, unu 0,1% Oenka BBIIBISIIOT B
arperupoBaHHON Gopme.

CTaOuIBHOCTh TaKXKe€ MOXKHO HU3MEPSIThb, CPEAM TMPOYEro, IMyTeM ONpeAesCHUs
NPOLIEHTHOTO CONEpKaHMs Oeyka, KOTOPBIH MUrpHpyeT B Oojee KHCIIOW (pakuuu BO Bpems
HMOHHOTO OOMeHa («kucinasi popMa»), 4eM B OCHOBHOU (ppakiuu Oenka (KOCHOBHAs 3apakeHHasI
dbopMay), pu 3TOM CTaOMIBHOCTL OOPATHO MPOMOPIIMOHANIPHA COAEPKAHUIO (pakimu Oenka B
kucioit ¢popme. bes orpanndeHus Teopuel, resaMuaupoBaHne OeKa MOXKET MPUBECTH K TOMY,
910 OEJIOK CTAHOBHTCS OOJIEe OTPULIATENBHO 3aPSKEHHBIM U, CIEIOBATENbHO, O0Jiee KUCIBIM 110
CPaBHEHHMIO C HEIe3aMUAMPOBAHHBIM OenkoM (cM, Hampumep, padoty Robinson, N. (2002)
“Protein Deamidation” PNAS, 99 (8): 5283-5288). [IpoueHTHOE conepKaHUe «KUCIOro» Oerka
MO>KHO OTPeNesisiTh, CPEAH MPOUEro, ¢ MOMOIIBIO HOHOOOMEHHOU XpoMaTtorpaduu (Harpumep, C
MIOMOIIBE0 KATHOHOOOMEHHOM BBICOKO3((PEKTUBHOHN KUIKOCTHOI xpomMaTorpadun [KO-BIKX,

aurn. «CEX- HPLC»]). Ilpu ynorpeOneHnn B KOHTEKCTe IAaHHOTO JOKYMeHTa (pasza
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«TpueMiieMasi CTeNeHb CTAaOMIBHOCTH» O3HA4aeT, YTO B (PapMaleBTUUYECKOM COCTaBE MOXKHO
BbISIBUTH He Ooubiie yem 49% Oenka B Oosee kucioil (opme Mociie XpaHEHUs] B TEUEHHE
OTpEeNleJIEHHOr0 Mepuoja BPEMEHM IpU ONpEeAeNeHHON TemmepaTrype. B omnpeneneHHbIX
WUTIOCTPATUBHBIX BapUaHTax OCYILIECTBIEHUsS NAHHOTO M300peTeHHs INpuemieMas CTENeHb
CTaOMJIBHOCTH O3HAYaeT, YTo B (papMalleBTUUECKOM COCTaB€ MOJKHO BBIIBHTH HE OOIbIIe YeM
49%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 10%, 5%, 4%, 3%, 2%, 1%, 0,5% wunu 0,1%
Oenka B KHCIOH (opMe MOCie XpaHEHHs B TEYEHUE ONpENeeHHOrO Nepuoia BPEMEHH IpU
3amaHHON Temmeparype. OnpeneneHHbI MEPUOA BPEMEHH, MO UCTEUEHHUH KOTOPOrO U3MEPSIOT
CTa0MJIBHOCTb, MOKET COCTABJIATH OKOJIO N0 MEHbLISH Mepe 2 Henelb, MO MeHblIel mepe 28
CYTOK, IT0 MeHbLIEH Mepe 1 MecsL, o MeHbLIel Mepe 2 Mecsila, 0 MeHbLIeH Mepe 3 Mecsua, 1o
MeHbLIeH Mepe 4 mecsila, 10 MEHbLIEH Mepe 5 MecCsLeB, 0 MEHbIIEeW Mepe 6 MecsleB, IO
MEHbIIENH Mepe 7 MecsleB, IO MEHbIIel Mepe 8 MecAleB, 10 MEHbLIEH Mepe 9 Mmecsues, IO
MeHblIel mepe 10 mecsues, o MeHblueld mMepe 11 mecsues, no MeHblen Mepe 12 Mecsaues, Mo
MeHbLIeH Mepe 18 mMecsies, Mo MeHblel Mepe 24 Mecsina Win OobIIe.

Temmniepatypa, mpu KOTOPOH MOXKET XPaHUTBCS (papMaleBTUYECKUN COCTaB MPU OLIEHKE
cTaOUIPHOCTH, MOKET OBITh JIFOOOM TemmepaTypoii ot okoJio -80°C no okoso 45°C, Hanpumep,
XpaHeHue npu Temneparype okoio -80°C, okono -30°C, oxono -20°C, oxono 0°C, okono 4°-
8°C, oxomno 5°C, okono 25°C unm okxono 45°C. Hanpumep, papmanieBTHUECKUI COCTAB MOXKHO
CUNTaTh CTAOMJIBHBIM, €CIIH TIOCHIE TPEX MeCsIeB XpaHeHus npu temneparype -80°C, -30°C mmm
-20°C menbliue 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 BbIABIAIOT B Oosee kucioi popme. PapMarieBTHUECKUI COCTAB TAK)KE MOXKHO
CUUTATh CTAOMJIBHBIM, €CJIM TIOCJIe LIECTH MECSLeB XpaHeHHs npu temmneparype 5°C MeHblne
geM 0KkoJio 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%
wiu 0,1% Oenka HaxomuTcst B Oojiee kucioi ¢popme. PapManieBTUUECKUN COCTAB TAKKE MOXKHO
CUMTaTh CTAOMJIBHBIM, €CJIM IOCJIE MIECTH MECSLEB XpaHeHus npu temmeparype 25°C meHbne
yeM 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% wunu 0,1% Oenka HaXOIXUTCS B
bonee xucnoii ¢popme. DapmarieBTHUECKHUI COCTAB TaKkKe€ MOKHO CUUTATh CTAOWIBHBIM, €CIIH
nocyie 28 cyTok xpaHeHusi npu Temreparype 45°C menbiue 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% wummn 0,1% Oenka MOXHO
BBISIBUTH B O0Jiee KUCIoH (hopme.

Jns  oneHkW CTaOMIBHOCTH  (papMaleBTUYECKHX COCTABOB COTJIACHO JaHHOMY
M300pETEHNI0 MOXKHO MPUMEHSTh IPYyTrUe CriocoObl, Takue Kak, Harmpumep, auddepeHunanbHas
ckanupyromasi kajgopumerpusi (JACK, anmrnm. «DSC») nns onpeneneHuss TepMHUYECKOM

CTaOWUJIPHOCTH, KOHTPOJIMPYEMOE TepeMelInBaHhe JJisi  ONPEACJICHUS  MEXaHHYECKOU
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cTabmipHOCTH U abcopOmst pu 0koJo 350 HM miu okoso 405 HM [T OnpeneNeHust MyTHOCTH
pactBopa. Hampuwmep, ¢apmareBTHUECKUII COCTAB COINIACHO NAHHOMY H300pPETEHHIO MOXKHO
CUNTATh CTAOUJIBHBIM, €CIIH TOce 6 MM OOJIBLIErO YHCia MECSALEB XPaHEHHS IPH TEMITEpaType
or okosno 5°C go oxomo 25°C wusMeHeHue onrtudeckoi motHoctu OII405 ykasaHHOTO
(bapMaLeBTUYECKOT0 COCTaBa COCTaBJsIeT MeHbIe ueM okojo 0,05 (manpumep, 0,04, 0,03, 0,02,
0,01 wmm mensine) ot OIT405 ykazaHHOrO (papMaLEBTHYECKOTO COCTaBa B HYJIEBOW MOMEHT
BpeMeHHU. J[1s1 OneHKH CTaOMJIBHOCTH TaK)Ke MOXKHO NPHMEHSTbh H3MEpeHHe OHOJOrn4ecKou
aKTUBHOCTH win apPUHHOCTH CBS3bIBaHHMA Oelka C ero MuleHbto. Hampumep,
(apManieBTUYECKHII COCTaB MOXKHO CYMUTaTh CTAOWJIBHBIM, €CJIM TIOCJIe XPAaHEHHs TpH
temmnepatype, Hanpumep, S°C, 25°C, 45°C u T. A. B TeUEHHE OMPEACICHHOTO MePHUOoIa BPEMEHU
(mampumep, ot 1 mo 12 mecsueB) Oenok, Comep KaIUICS B yKa3aHHOM (papMaleBTUYECKOM
COCTaBe, CBSI3BIBACTCSI CO CBOEH MUIIEHBIO ¢ aQQUHHOCTBIO, KOTOPasi COCTABJISIET MO MEHbIIEH
mepe 90%, 95% wnu Oonbie OT adPUHHOCTH CBSI3BIBAHUS YKA3aHHOTO OeNKa 10 YKa3aHHOTO
xpaHeHHsA. AQQPUHHOCTD CBSI3bIBAHUS MOMKHO OIPENeNUTh, HANMpuUMep, C MOMOIIBIO
tBepaodasHoro mmmynodpepmentoro ananusza (THUDA, anrn. «ELISA») wiu mia3sMOHHOTO
pe3oHaHca. BHOJIOrH4ecKy0 akTHBHOCTb MOYKHO OTIPEACTIHTD C MOMOIIBIO aHAJN3a aKTUBHOCTH
Oenka, TaKOro Kak, HaIpuMep, MPUBEACHUE KIETKH, KOTOPask SKCIPECCUPYET YKA3aHHBINA OEJOK,
B KOHTAaKT C (papMaleBTHUECKUM COCTaBOM, CONEPKAIIUM yKa3aHHbIH Oenok. CBs3bpIBaHHE
yKa3aHHOTO OelKa ¢ TakoW KIIETKOH MOXHO M3MEPHUTh HANpsSIMYIO, HAalpuMep, ¢ MOMOIIBIO
aHaJIM3a METOIOM COPTUPOBKH KJIETOK C aKTMBHPOBaHHOM (payopecnennueii (anrn. «kFACS»). B
Ka4eCTBE aJbTEPHATUBBI, MOCIEAYIOUIYI0 aKTUBHOCTb O€JKOBOI CHCTEMbBI MOKHO HM3MEPUTH B
NPUCYTCTBUU O€JIKa U CPABHUTH C AKTUBHOCTBIO OEJIKOBOI CHCTEMBI B OTCYTCTBHE OeJKa.

B HEKOTOpBIX MJUTIOCTPATUBHBIX BapHUaHTAX OCYIIECTBICHUS JAHHOTO H300peTeHHs
YKa3aHHYI KOMIO3ULHIO MOKHO NMPUMEHATD IS JIEUEHUsI, MPOPUIAKTHKY U (WIN) OOJIerdeHst
3aboneBaHuss WM HapyuieHus. HeorpannumBaromue mnpumepbl 3a00feBaHUNl M HapyLISHUH,
KOTOpbIE MOJKHO JIeuuTh M (MJIM) MPEenoTBpallaTh BBeAeHHEM (HapMaLEBTHUECKUX COCTABOB
COTJIACHO JAHHOMY M300PETEHHIO, BKJIIOUAIOT B ce0s: MHPEKLUNH, pecnupaTopHble 3a00IeBaHMs,
00Jib, BO3HUKAIOLIYKD B pe3yJbTaTe JIOOOr0 MaTOJOIMYECKOTO COCTOSHUSI, CBSI3AHHOTO C
HEWPOTeHHOH, HEeWPONMaTHYeCKOW WJIM HOLMLENTUBHOW OONBIO;, T€HEeTHYECKOe HapYIICHUE,
BPOXKIEHHOE HAPYLICHHE, OHKOJIOTHYeCKoe 3adoneBaHue; repnetudopMHoe 3aboreBaHue,
XPOHMYECKYI)  HMIMONATHYECKYI0  KPAaNHMBHULY,  CKJICPOINEPMHUIO,  TUIEPTpodHUecKoe
pybOueBanue; Oone3Hp Ywunmia, JOOPOKAYECTBEHHYIO THIEPIIA3UI0 MPENCTATEIbHON JKeJe3bl,
3a0oneBaHNsl JIETKUX, TaKHE Kak JIeTKas, yMEepeHHas WIM TsDKelas acTMa, aJUlepruiecKue
peakuuu;, Oone3np KaBacaku, CeprnoBHIHO-KIETOUHYIO aHeMuro, cuHzapoMm Yepra - Crtpocc;
Oone3Hb I'peiisca, MIPESKIAMIICHIO, CUHAPOM Ilerpena; ayTOUMMYHHBIN
muMponponudepaTHBHBI CHUHAPOM; AayTOMMMYHHYIO T€MOJUTHYECKYI) AHEMHIO, MHINEBOL
bapperra; ayrouMMyHHBIH yBeHT; TyOepkyne3, He(ppo3;, apTPUT, BKIOYAsT XPOHUYECKUI
PEBMATOUIHBIN apTPUT; BOCTIAIUTENbHBIE 3a00JI€BaHNS KUIIIEYHNKA, BKIFOUas Oone3Hb Kpona u
SI3BEHHBII KOJIUT, CHUCTEMHYIO KPAacHYIO BOJYAHKY, BOCHalIuUTeNbHble 3aboneBanusi, BHU-

uapexmmo; CITN/; adepes JITHIIL, HapyuieHus, BbI3BaHHbIE MyTaLUsMH, aKTUBUPYIOIIUMU
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NPONPOTENHOBYIO KOHBEpTa3y CyOTmnm3uH-KekcnHoBoro tuma (anrin. «PCSK9») (ycunenue
¢ynkunonaneHbix MyTauuil, Y®M, anrn. «GOF»), HapyiieHus, BbI3BaHHBIE T'€TEPO3UTOTHOM
cemeiiHol runepxonecrepunemueii (reCl’, anrn. «heFH»); nepBuuHyto runepxoecTepuHeMHro;
IUCIUIUAEMUIO,  XOJIECTaTU4YeCKUe 3a00NeBaHUs TEeYeHH, HePPOTHUECKHH CHHIPOM,
TUTIOTUPEO3; O’KUPEHHE; aTepoCKJIIepo3; CepAEeUHO-COCYAUCThIE 3a00JIeBaHus;
HelipoziereHepaTuBHbIe 3a00NIeBaHUS, MYJIBTHCUCTEMHOE BOCHAIHMTEIbHOE 3a0oyeBaHue y
HOBOpOkAeHHBbIX (aHri. «NOM ID/CINCA»), Cunmpom Makna - VYamaca (CMY, aHrm.
«MWS»); cemeiinblii xononoBoi ayroBocnamutenbHbiii cuHapoM (CXAC, anrn. «FCASy),
cemeiinyro cpenuzeMHoMopckyro juxopanky (CCJI, anrn. «FMF»); cBa3aHHBINA ¢ peLenTopom
dakTopa HEKpo3a OMyXOJM CHUHAPOM mepuoaudeckon juxopanku (anria. «TRAPS»);
IOBEHWIBHBIH WJMOTMATUYECKUN apTPUT C CUCTEMHBbIM HadajoMm (Gosne3np CTuiuia), caxapHbIN
mrnaber 1 w 2 Tuma, ayTOMMMYHHBIE 3a0ojeBaHMs, 3a0O0JI€BaHMs JIBUTATEJIBHBIX HEHPOHOB,
rja3Hble  3a00JieBaHUs, 3a0O0NEeBaHUS, TMEPEIAIOIIUEcs] TOJOBBIM IyTeM; TyOepKyes;
3a00NeBaHNE WM TATOJOTWYECKOE COCTOSIHHE, KOTOpO€ Ocnalnsiercs, HWHTHOUpyeTcs WIn
oOyeruaercsi aHTaroHUCTOM (hakTopa pocta cocyaucToro sHporenus (antaroHucrom OPCO,
aurn. «VEGF»);, 3a0oneBaHue WiIM TNAaTOJOTHYECKOE COCTOSIHUE, KOTOpPOe OciadisieTcs,
UHrUOUpyeTCs Win 00JerdaeTcsi HHruOUTOpOM Oeltka mporpaMMHUpyeMoi rudenu kietok PD-1;
3a00NeBaHNe WM TMATOJOTWYECKOe COCTOSIHME, KOTOpO€ OCnabnsercs, HHTHOUpyeTcs WIn
o0yeryaercs aHTUTENIOM NPOTHB UHTEpJIEHKHHA;, 3a00JI€BaHNe NN NATOJIOTHYECKOE COCTOSIHUE,
KOTOpO€ OcCiadiseTcs, MHTHOUpPyeTcs WM OOJIerdaercss aHTHTEJIOM NpPOTHB (akTopa pocTa
HepBoB (aHTurenom mnpotuB DPH, anrn. «NGF»); 3a0oneBaHne wiIM NaToJIOrHYecKoe
COCTOSIHHE, KOTOPO€ OCadsieTcst, MHruoupyercst win odjerdaercs anrureioMm nporus PCSKO;
3a00eBaHNe WIM TATOJOTHYECKOe COCTOSHUE, KOTOpOe OCnalbisiercsi, WHTHOUPYeTCs HIIH
o0neryaercs aHTUTEIOM MPOTUB AHTHOMOATHH-MONOOHBIX OenkoB (anturenom npotus Allb,
anrin. «ANGPTLy); 3a0oneBaHue WM TAaTOJOTHYECKOE COCTOSHHE, KOTOpOEe OCIadseTcs,
UHTUOUpYyeTCs WM O0JIerdaeTrcs AaHTUTEJOM TPOTHB AaKTUBWHA, 3a0O0JieBaHUE WM
NATOJIOTUYECKOE COCTOSIHUE, KOTOPOE OCNAbIsIeTCsl, MHTUOMPYETCsl Wi 00JIer4aeTcsi aHTUTENIOM
npotuB ¢axkropa pocra u guddepenuupoBku (antutenom nporuB PPl anrn. «GDF»);
3a00NeBaHUE WM TMATOJIOTMYECKOE COCTOSIHHE, KOTOpO€ OCIalNseTcs, HWHTHOUpyeTcs WIn
obseryaercss anturesoMm npotus Oenka Fel d1; 3aboneBanue WM MaToNOrMYECKOe COCTOSIHHE,
KOTOpOe ociadsieTcs, WHrHOUpyeTcss Wiu oOJierdaercss aHTUTEJIOM TNPOTHUB KjacTtepa
maddeperumpoBku (anturenom nportus CD); 3aboneBaHue WINM MATOJOTMYECKOE COCTOSIHUE,
KOTOpOe OCJalnseTcsi, MHTHOUpPYeTCs WM OOJierdaercss aHTHTEJIOM NPOTHB KOMIIOHEHTA
komrieMenTa C5, mim ux KOMOMHALINH.

B HEKOTOPBIX WILIFOCTPATUBHBIX BapHAHTaX OCYIIECTBJICHUS MAHHOTO H300pETEHHS
YKa3aHHYK KOMIIO3UII0O MO>KHO BBOAMTDH MAIMEHTy. BBeneHHe MOKHO OCYINECTBIIATH JIFOOBIM
nyTeM, NPUEMJIEMbIM Uil CIIELUAJMCTOB B JAaHHOW oOmacTu TexHuku. Heorpanmumsaromue
NyTH BBEIEHHs BKJIIOYAIOT B ceOsl mepopasbHbIA, MECTHBIH WM NapeHTepaibHbli. BBenenue
ONPENENIEHHbIMI  MApEeHTEPAJbHBIMU  MyTAMH MOXKET BKIKOYaThb B ceOsd  BBeNEHUE

(papMaLeBTHYECKUX COCTABOB COIJIACHO AAHHOMY H300PETEHHIO B OPraHM3M MAallMeHTa 4Yepe3
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UIJly WIKA KaTeTep C MPHUBEACHUEM YKa3aHHBIX COCTABOB B JIBUJKEHHE CTEPHJIbHBIM INMPULIEM
WIH KaKuM-JTHOO JAPYT'MM MEXaHMYeCKUM YCTPOWCTBOM, TAKUM KaK CHCTEMa HEeNpepbIBHON
uHQy3nu. KoMmmosuuuio, mNpeACTaBICHHYHO B MaHHOM H300PETEHHMH, MOXHO BBOAHUTH C
TIOMOIIBIO MIMPULIA, HHBEKTOPA, MOMIIBI HJIH JIOOOr0 IPYroro yCTpOWCTBA, U3BECTHOTO B JAHHOM
o0JlacTh TEXHUKH, ISl MAPEHTEPAIbHOrO BBeAeHUS. KOMMO3HIINIO, MPEACTABICHHYIO B JAHHOM
M300peTeHNH, MOJKHO TaKKe BBOIUTH B BHUJIE adpO30Jst ANl aOCOpOLMU B JIETKUX HMJIU MOJOCTH
HOCa. YKa3aHHbIE KOMIIO3MLIMM MOKHO TakKXe BBOAUTH UIsi abcopOuum depes CIU3UCTBIC
000JI0YKH, HATIPUMeEp, TIPH OYKKaJTbHOM BBEICHHU.

[Tpu ynotrpeOieHNH B KOHTEKCTE JAHHOTO JOKYMEHTA TEPMUH KITOJHUCOPOAT» OTHOCHUTCSI
K 9aCTO HCIOJIb3yeMOMY SKCLHUIUEHTY, MPUMEHIeMOMy Mpu pa3paboTke (papMarieBTHYECKHX
COCTAaBOB ISl 3alIWThl AHTUTEN OT pa3IUYHbIX (PU3MYECKUX CTPECCOB, TaKUX Kak
nepeMeIInBaHue, MPOLECChl 3aMOPaKMBAHHUSI-OTTAMBAHUSI U B3aUMOAEUCTBHSI HA MOBEPXHOCTH
pasznena Bo3ayx/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 ef al., Adsorption Behavior of a Surfactant
and a Monoclonal Antibody to Sterilizing-Grade Filters, 99 Journal of Pharmaceutical Sciences
2620-2627 (2010)), u MOXeT BKJIIOUaThb B ceOs HEMOHHOE aM(HUIIATUYECKOE MOBEPXHOCTHO-
AKTUBHOE BEINECTBO, COCTOSINEE M3 CIOXKHBIX 3(UPOB KUPHBIX KHCIOT TMOJIUOKCHUITUIICH-
copburaHa. YKa3zaHHblE CIIOXKHbIE 3(Upbl MOTyT BKJIIOYaTh B Ce0sl TOJIOBHYIO TIPYIIIY
MOJIMOKCUATUIIEH-COpOMTaHa W JUOO HACBIIEHHYK) MOHOJIAYPaTHYHO OOKOBYIO  IeTb
(monucop6bar 20; T1C20), mub0 HEHACBILIEHHYIO MOHOOIEATHYIO OOKOBYIO Liemnb (monucopdar 80;
I1C80). B HEKOTOpBIX MJUIFOCTPATUBHBIX BAPHAHTAX OCYIIECTBJEHUS HAHHOTO H300peTEeHUs
nonmucopOaT MOXKET IPUCYTCTBOBATh B YKa3aHHOM (papMalieBTHYECKOM COCTABE B JHAIA30HE OT
0.001% no 2% (mac./06.). IloaucopOar Takke MOXKET CONEP:KaTh CMECh PA3UYHBIX LEMeH
JKUPHBIX KHCJIOT, Hampumep, mnonucopdar 80 COmEpKUT OJICMHOBYIO, MAJIbMHUTUHOBYIO,
MHUPHCTHHOBYIO U CTEAPUHOBYIO JKUPHbIE KHCJOTBI, TPH 3TOM MOHOOJeaTHas (pakius
coctasisieT okosio 58% mnomumucnepcuoit cmecu (Nitin Dixit ef 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)).
Heorpannuuparonye nmpuMepsl mosucopOaToB BKIKOYAOT B ceOs nmonmucopbar-20, momucopOar-
40, nonucopdar-60, monucopdat-65 u nmonucopoar-80.

[MonucopbaT MokeT ObITh BOCIPUHUMYHB K CAMOOKHCICHHMIO B 3aBUCHMOCTH OT pH u
TEeMIIEPaTyPbl, 1, KPOME TOTO, BO3ICHCTBHE YJIbTPA(pHOIETOBOrO CBETA TAKKE MOKET MPUBECTH
k HecrabuipHOCTH (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 pe3ynbraTe 4ero B pacTBope OOpa3yrTCss CBOOOAHBIE JKUPHBIE KHUCIOTBI BMECTE C
copOuTaHOBOM roONOBHOM rpynmoi. CBoOOAHbBIE KHUPHBIE KHCIOTBHL, OOpasyroIiuecs u3

nonucopbara, MOTYT BKIIFOYATh B ceOst MoOble anudaTudeckne >KUPHbIE KUCIOTHI C INECThIO-
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IBaaLAThIO aTOMaMK yriepona. HeorpaHHUMBAKOIMe MPUMEPbl CBOOOMHBIX KUPHBIX KHCJIOT
BKJIFOYAIOT B Ce0sl OJIEMHOBYIO KHCJIOTY, MaJbMHTUHOBYIO KHCJIOTY, CTE€APUHOBYHO KHCIIOTY,
MHUPUCTHHOBYIO KUCJIOTY, JJAYPHHOBYIO KHCIOTY MJIH UX KOMOMHALHH.

B HEKOTOpBIX WIIFOCTPATUBHBIX BapHaHTaX OCYIIECTBJIEHUS MAAHHOTO H300peTeHMUs
nojucopbaT MoxkeT 00pa30BbIBATH YACTHIBI CBOOOAHBIX JKHPHBIX KHUCJIOT. Pa3sMep dYacTuil
CBOOOIHBIX JKHPHBIX KHCJIOT MOJKET COCTABJISITH MO MEHbIIEeW Mepe 5 MkM. B nomnosnHeHue k
STOMY, 3TH YAaCTHIbI JKUPHBIX KHCIOT MOXKHO KJIACCHQHUUUPOBATH B COOTBETCTBUH C HX
pasmepoM kak Bumumbie (> 100 wMxwm), cyO-Bugumbie (< 100 MKM, KOTOpbIE MOKHO
noapasaenuTh Ha MUKpoHHBIE (1-100 MkMm) u cyOmukponHsie (100-1000 HM)) 1 HAHOMETPOBBIE
yactunpl (< 100 HM) (Linda Narhi, Jeremy Schmit & Deepak Sharma, Classification of protein
aggregates, 101 JOURNAL OF PHARMACEUTICAL SCIENCES 493-498). B HekoTOpbIX
WUTFOCTPATUBHBIX BapHaHTaX OCYINECTBIECHUS TAaHHOTO H300pETeHHs YKa3aHHbIE YaCTHIIbI
JKMPHBIX KHCIOT MOTYT MPEACTaBIATh COOOH BUAMMBIE YaCTHIBl. BUAMMbIE YaCTHI[BI MOXKHO
ONpPENENIUTh TyTEM BH3YaJbHOIO OCMOTpPAa. B HEKOTOPBIX WUIFOCTPATUBHBIX BapHaHTaX
OCYILIECTBICHHUsST TaHHOTO W300peTeHMs YyKa3aHHbIE YaCTUIlbI JKHUPHBIX KHCIOT MOTYT
NPENCTaBJISITh CO00H CcyO-BuauMbie yacTuilbl. CyO-BUIUMbBIE YACTHUIIBI MOKHO MOHHUTOPHUPOBATH
C TIOMOIIBIO METOJa CBETOBOW OJIOKMPOBKH B coorBercTBHHM ¢ Dapmakomeeit CIIIA (anrm.
«USP»).

B HEKOTOpBIX WIIFOCTPATUBHBIX BapHaHTaX OCYIIECTBJIIEHUS MTaHHOTO H300peTeHMHs
KOHLIEHTpALMs moyrcopOaTa B YKa3aHHOM KOMITO3ULMHM MOXeT cocTaBisAiTh okosno 0,001%
Mac./00., okoyo 0,002% wmac./00., oxono 0,003% wmac./06., okomo 0,004% wmac./00., OkoyO
0,005% wmac./06., okoao 0,006% wmac./00., okoyno 0,007% wmac./06., okono 0,008% mac./00.,
okouio 0,009% mac./06., okojo 0,01% mac./00., okono 0,011% mac./06., okoso 0,015% mac./00.,
okouio 0,02% mac./06., 0,025% mac./06., okoao 0,03% mac./00., okoso 0,035% mac./00., 0KOJI0
0,04% wmac./06., okojo 0,045% mac./06., okoao 0,05% mac./00., okono 0,055% mac./00., 0KoJIo
0,06% mac./00., okoso 0,065% mac./00., okomo 0,07% mac./00., okono 0,075% mac./00., 0OkosIo
0,08% mac./00., okojo 0,085% mac./00., okomo 0,09% mac./00., okono 0,095% mac./00., okoIo
0,1% wmac./06., okoso 0,11% mac./00., okono 0,115% wmac./06., okomo 0,12% mac./00., 0KOJI0
0,125% mac./06., oxono 0,13% mac./00., okomo 0,135% mac./06., okoio 0,14% mac./00., okoo
0,145% mac./06., oxomno 0,15% mac./00., okomo 0,155% mac./06., okojno 0,16% mac./00., okoo
0,165% mac./06., oxono 0,17% mac./00., okono 0,175% mac./06., okojo 0,18% mac./00., oko0
0,185% mac./00., okojo 0,19% mac./00., okoso 0,195% mac./00. unu okojo 0,2% mac./00.

B HeKOTOpBIX WIIFOCTPATUBHBIX BapHaHTaX OCYIIECTBJIIEHUS MTaHHOTO H300peTEHMs
aerpaganys nojaucopdaTta MOXKET OCYLIECTBISITHCS JIMMA30H (-aMH), TPUCYTCTBYIOIIEH (-UMH) B
yKa3aHHOH KOMMO3WIMK. YKa3aHHas (-ble) yumnasa (-bl) MOXKET (MOTYT) MPEACTaBIISATh COOOH
NPOM3BOJCTBEHHbIE TIPUMECH, KOTOpPbIE€ MOT'YT BO3HHMKATh B MPOLIECCE MPOM3BOACTBA U MOTYT
BKJIFOYaTh B CeOsi TPM OCHOBHbIE KATETOPUH. MPOHCXOISINNE W3 KJETOYHOro cyOcTparta,
NPOUCXOSIINUE W3 KIETOYHOM KyJNbTypbl M 0Opa3yroUIHecs BCIEACTBHE TMOCIEAYIOLIEro
Bo3zeiicTBusl. [Ipumecu, MPOUCXOAsIINE U3 KJIETOYHOro CyOcTparta, BKIIKOYAKOT B ce0s, HO HE

OrpaHU4MnBArOTCsA HUMU, 6eJ'II(I/I, MOJIYYCHHBIC U3 OpPraHu3Ma-XO03s1Hd4, U HYKJICUHOBYI0 KUCJIOTY
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(reHOMHY!0, BekTOpHYIO min cymmapHyro JIHK knerku-xo3simna). [Ipumecu, npoucxopsiue u3
KJIETOYHOH KyJbTYpbl, BKJIIOUAIOT B ce0s, HO HE OrPAaHMYUBAIOTCS HMMH, HHIYKTOPBI,
aHTUOMOTUKH, CBIBOPOTKY UM JPYrH€ KOMIIOHEHTbl MUTaTeNbHOH cpenbl.  [IpumecH,
oOpasyromuecsi BCJIEACTBHE IOCIENYIOIEro BO3AEHCTBHUs, BKIIOYAIOT B ce0s, HO He
OTPAaHUYMBAIOTCS UMM, (EPMEHTBl, pEareHTbl NI XUMHYECKOTO U OHOXMMHYECKOTrO
BO3JEHCTBUS (Hampumep, OpOMHUCTBIM IMaH, T'YaHWAHMH, OKHUCIUTEIM M BOCCTAHOBHTEIN),
HEOpraHWYEeCKHe CONMHM (HAmpUMep, TSKENble METaJUIbl, MBIIIBAK, HEMETAJNIMYECKUH HOH),
PacTBOPUTENH, HOCHTENM, JIUraHAbl (HANPHUMEP, MOHOKJIOHAIbHBIE AHTHUTENA) W JPyTrHe
BbIMbIBA€MbI€ BEILECTBA.

B oxgHOM acniekTe JaHHOTO M300PETeHHs YKa3aHHAs JIMMa3a MOXKET MPENCTaBIATh COOOM
CepUH-THAPOIa3y. B KOHKPETHOM acmeKkTe NaHHOTO M300pPETeHUs] yKa3aHHAs JIUMa3a MOKET
NpeACTaByIsITh co00i Oenok, momoOHbI KapOokcmmacrepase B-1 (AOA06117X9). B apyrom
KOHKPETHOM aCHeKTe MaHHOTO M300pEeTeHUs yKa3aHHas JIMIa3a MOXKET MPEACTaBJIATb COOOM
Oenok, monoOHBIN medeHouHOW KapOokcmmcrepaze 1 (AOAOGIIFE2). B eme opHOM
KOHKPETHOM aCreKTe JaHHOTO M300pEeTEeHUs yKa3aHHas JIUMa3a MOXKET MPENCTaBIIsATh COOOH Kak
Oenmok, momOOHBI KapOokcwidcTepaze B-1, Tak um 0Oenok, NOAOOHBIM TEYEHOYHOU
kapOokcmmcrepase 1.

Bnusiane nuna3 Ha gerpajanmio mojucopOarta MASHTHQUIUPOBAIA C NPUMEHEHHEM
ciocoOOB  BBISIBICHUS B COOTBETCTBUM C HEKOTOPBIMHU HWJUIFOCTPATHBHBIMU BapUaHTaAMH
OCYILIECTBIIEHNUSI JAHHOTO U300pETEeHNsI.

ITocne wupeHTHUKALMK JUMa3, KOTOPble MOTYT OCYINECTBJIATH AETPAJALIUI0
nojaucopbaToB B OINpENeNeHHbIX OEJKOBBIX Npemnaparax, Obuio Obl Ype3BBIUANHO BBITOIHO U
JKEJIATeNIbHO MMETb PeareHThbl, CocoObl U HAOOPbI Al CHeHU(UIECcKOro, 4yBCTBUTEIBHOTO U
KOJIMYECTBEHHOT'O OTpeneNeHust 1 (M) IeIUlelMy YPOBHS TaKHX JIMMA3, a TaKkXke pa3padboTarhb
CrIOCOOBI MOJTyYeHHs KOMITO3ULIUI ¢ HU3KMMH YPOBHSIMHU JIMIIA3.

B HEKOTOpBIX HJUTIOCTPATUBHBIX BapUaHTAX OCYIIECTBJEHHS JAHHOTO H300peTeHHs
NPE/ICTaBJICHbI KOMIIO3ULIMHU, KOTOPBIE COMEPKAT MEHbIE YeM OKOJIO S ppm Oenka, mogoOHOro
kapOokcumacrepase Bl, u (vnu) Oenka, nogqoOHOro nmeueHOYHOU kapOokcumacTepase 1.

B HEKOTOpBIX HJUTIOCTPATUBHBIX BapUAHTAX OCYLIECTBJCHHS JAHHOTO H300peTeHHs
OCTaTOYHOE KOJMYECTBO Oejika, momodbHoro kapookcumacrepase B-1, u (vm) Genka, mogoOHOTo
NEeYeHOYHOH KapOokcuiscTepase 1, B yKa3aHHOW KOMITO3UIIMM MOJKET COCTABJISITh MEHbBINE YeM
OKOJIO 5 ppm. B HEKOTOPBIX WUIOCTPATHBHBIX BapHAHTAX OCYLIECTBJIEHHS HIaHHOTO
U300peTeHNsT OCTAaTOYHOE KOJHMUYECTBO Oenka, momoOHoro kapOokcmmscrepase B-1, u (wm)
Oenka, MOAOOHOTO TMEYeHOYHOH KapOokcmmcTepase 1, cocraBisier MeHbine yem okojyio 0,01
ppm, okojso 0,02 ppm, oxono 0,03 ppm, okono 0,04 ppm, okono 0,05 ppm, oxono 0,06 ppm,
0,07 ppm, 0,08 ppm, 0,09 ppm, okosno 0,1 ppm, okxono 0,2 ppm, okosno 0,3 ppm, okoso 0,4 ppm,
okouso 0,5 ppm, okoso 0,6 ppm, 0,7 ppm, 0,8 ppm, 0,9 ppm, oxosno 1 ppm, 0ko10 2 ppm, OKOJIO
3 ppm, 0k0J10 4 ppm WX OKOJIO S ppm.

B HEKOTOpBIX MJUTIOCTPATUBHBIX BapHUaHTaX OCYLIECTBJCHUS JAHHOTO H300peTeHHs

npeacTaBJICHbl  PA3JIMYHBIC CITOCOOBI MOJIYy4€HHUsA  KOMIIO3UIUH, conepmamel‘/i 66.]'[01(,
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NPENCTABISIIOIINI HHTEPEC, C COAEpP)KAaHMEM MEHbIIE 4YeM OKOJIO 5 ppm Oenka, moaoOHOTO
kapOokcumacrepase B-1, u (un) Oenka, mogoOHOTo neueHOUHOH KapOoKkcuidcTepase 1.

B naHHOM u300peTeHHMH TaKkKe MPEACTABICH CIOCO0 MOJNyYeHUs] KOMIIO3HULINH,
comeprKaieil OeoK, MPeACTaBNIOIINNA HHTEPEC, C COAEPKaHUEM MEHbINE YeM OKOJIO 5 ppm
Oenka, momoOHOro kapOokcumdcrepase B-1, u (wnm) Oenka, MOJOOHOrO MEUEHOYHOMH
kapOokcmmacrepase 1, crnocod, Bmovarommil B cebs GopmupoBanue oOpasna ¢ yKa3aHHBIM
OenkoM, MPeaCTaBIAIOUINM HHTEPEC, U JINMA30H, MPUBEACHNE YKa3aHHOTO 00pasia B KOHTAKT C
30HIOM, TPH BTOM YKa3aHHbIH 30HI OONamaeT CHOCOOHOCTBIO CBSI3BIBATHCS C YKa3aHHOM
JUna3of misi 00pa3oBaHKsi KOMIUIEKCA, W OTAEJIEHHE YKa3aHHOTO KOMILIEKCA OT YKa3aHHOTO
obpasua.

B HEKOTOpBIX HJUTIOCTPATUBHBIX BapUaHTaX OCYLIECTBJCHHS JAHHOTO H300peTeHHs
yKa3aHHbIN 00pa3el MOXKHO MOJYYHTh Ha JI000H cTaanu OHOnpoIiecca, HapuMep, JKUIKOCTb OT
kyapTypsl kietok (JKKK), cobpannas skupkocts oT KyapTypsl kietok (CXKK), obpazen nmus
kBamupukanun npomsBoautTenbHOCTH Tporiecca (OKIIII), Ha nmroOol cTaguu MOCIEAYHOLIeH
00paboTKH, HampuMmep, pacTBOp JiekapcrBeHHoro mnpemnapara (PJIII) wnmu nekapCTBEHHBIH
npenapat (JII1), conepskamuii KOHEYHBIN MPOAYKT, COCTABIEHHBIN B BUAE (HapMaLeBTHUECKOTO
coctaBa. B HEKOTOPBIX WIUTIOCTPATHBHBIX BapUAHTAX OCYIIECTBJCHHS TAHHOTO H300peTeHHs
yKa3aHHbIN 00pa3er MOKHO MONTY4YUTh Ha JIFOOOH CTaauH MOCISAYIOIIEro NPoLecca OCBETICHUS,
XpoMaTorpau4eckoil OYUCTKM, BUPYCHOH HHAKTHUBALMK WK (UIbTpaluMu. B HEKOTOpPBIX
KOHKPETHBIX WJUTIOCTPATHBHBIX BapUAHTaX OCYLIECTBJICHHS NAHHOTO M300pETeHUS yKa3aHHBIH
JIEKapPCTBEHHBIN MpenapaT MOXKET ObITh BHIOpPAH M3 MPOU3BEACHHOIO JIEKAPCTBEHHOT'O MpenapaTa
B KJIMHUYECKHX YCJOBHUSX, NMPH TPAHCIOPTHPOBKE, XPAHEHWH WM OOpalleHHH C HUM. B
HEKOTOPBIX JPYrUX KOHKPETHBIX WIUIIOCTPATHUBHBIX BAaPHAHTAX OCYINECTBJICHUS JaHHOTO
n300peTeHust yKa3aHHbIN JIEKapCTBEHHBIH MpernapaT MOXKeT COepKaTh nonucopoar (-b).

B HEKOTOpBIX MJUTIOCTPATUBHBIX BapHUAHTAX OCYIIECTBICHUS AAHHOTO H300peTeHHs
yKa3aHHBIN CIIOCOO MOMyYEeHHUs] KOMIIO3ULMHU, COAEpKalei OeIOK, MPEACTaBIISIOIINI HHTEPEC, C
cofiep >KaHuEeM MEHbLIE YeM OKOJIo 5 ppm Oenka, mogobHoro kapOokcuimscrepase B-1, u (wm)
Oenka, MOMOOHOrO TMEYEHOYHOU KapOOKCcHIdCTepase 1, MOKET Takke BKIKOYaTh B Ccels
JOTOJIHUTEJIbHbIE XpOMATOrpadUueCcKe CTaauu.

B HEKOTOpBIX HJUTIOCTPATUBHBIX BapUaHTAX OCYLIECTBJCHHS JAHHOTO H300peTeHHs
crnoco0 MoNy4YeHUs: KOMIO3ULMH, COAepiKaliell OeNloK, MPEenCTABISIIOLINI HHTEPEC, U MEHbLIe
4eM OKoJio 5 ppm Oenka, momoOHoro kapOokcmmdcrepase B-1, u (wnm) Oenka, momoOHOTO
NEYEeHOYHOH KapOoKcuidcTepasze 1, MOKET IOIOJIHUTENBHO BKIOYATh B ceOs (QUIbTpaLmio
OHOTO WJIM BCEX U3 CleAyloLero: oOpasua, 3JraTa W3 OHOW WM OONbINEro 4Yucia
xpomarorpaguyeckux CcTaguii W (WIM) DBJIOGHTa W3 OAHOM win  OonblIero 4ucnia
XpomarorpaduIecKknx CTaanum.

[Tpu ynoTtpeOeHnH B KOHTEKCTE JAHHOTO JOKYMEHTAa TePMHH «BHPYCHAsl (PUIIbTPALIMS
MOKET BKJIOYATh B Ce0s1 QUIBTPALIUIO C UCTIOIB30BAHUEM MOAXOISIIUX (PHIIBTPOB, BKIIOYAs], HO
He orpaHuuuBasch umy, Planova 20N™, 50 N nnu BioEx ot Asahi Kasei Pharma, ¢punstpsl
Viresolve™ ot EMD Millipore, ViroSart CPV ot Sartorius nnu ¢unstps! Ultipor DV20 nu6o
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DV50™ ot Pall Corporation. PsagoBomy crenuanucty B JaHHOH OOJAacTH TEXHUKH Oyner
OYEBUAHO, KaK BBIOPATh MOOXOMAMIMH (DUIBTP IJsI MOJYYEHHs >KETaeMbIX XapaKTEePUCTHK
¢bunbTpanun.

B HEKOTOpBIX WITIOCTPATUBHBIX BapUAHTAX OCYIIECTBJIEHUS MAHHOTO M300peTeHHs
crnoco0 MoNy4YeHHs: KOMIO3ULHMH, COnepiKaliell OeNok, MPEencTABISIIOLINA UHTEpeC, U MEHbLIe
yeM OkoJio 5 ppm Oenka, momoOHoro kapOokcmmacrepase B-1, u (wnm) Oenka, momoOHOTrO
NeYeHOYHOH KapOOoKcmidcTepase 1, MOXKET MOMOJHHUTENbHO BKIOYATh B CeOsl BBIMOJIHEHHE
YO/JI® ogHOro WM BCeX U3 CIEMYIOINero: odpasia, 3oata U3 OOHONH WM OOJIbIIEero 4ucia
xpomarorpadguyeckux CcTaguii W (WIM) OJIOGHTa W3 OAHOM wiu  OOoNbLIero uucnia
XpoMaTorpauIecKux CTaJum.

[Ipu ynorpebiieHHH B KOHTEKCTE JAHHOTO JOKYMEHTAa TEPMHUH «YJIbTPa(QUIbTPALIHS,
win «Y®», MOXKeT BKIIYaTh B ce0s mporecc MeMOpaHHOH (UIbTpaLUy, aHAJOTHYHBIN
00paTHOMY OCMOCY, C HCIOJb30BAaHHEM THAPOCTATUYECKOTO MABJICHHS MJIs1 MPOTATKHUBAHHS
BOJZIBI Yepe3 MONYNPOHHUIIaeMyr0 MeMmOpaHy. YnbTpadubTpamus nmoapoOHO ommcaHa B padoTe
LEOS J. ZEMAN & ANDREW L. ZYDNEY, MICROFILTRATION AND ULTRAFILTRATION: PRINCIPLES
AND APPLICATIONS (1996). lns ynpTpaduibTpaini MOKHO NPUMEHSTH (PHIIBTPBI C pa3MepoM
nop MeHbine yem 0,1 mxm. Ilpu npumeHeHnn QUIBTPOB, UMEIOINX TAKOW MAJIBIA pasMep Iop,
MOKHO CHH3UTh 00beM oOpasua 3a cuer mpomnyckanus Oydepa ais oOpasna yepe3 GuibTp, B TO
BpEMs KaK aHTUTENA YAEPKUBAIOTCS 32 (PHIIBTPOM.

ITpu ynotpeOneHrH B KOHTEKCTE AAHHOTO JOKYMEHTA TEPMUH «AHA(PUIbTPALHS», HIH
«1D», MoxeT BKIFOYATh B ce0sl CrIOocO0 MPUMEHEHUs YIbTPaUIbTPOB I YAAICHUS 1 OOMeHa
COJIe, CaXxapoB M HEBOAHBIX PACTBOPUTENEH, /I OTAENEHNUs CBOOOAHBIX YACTULl OT CBA3aHHBIX
YaCTUL, JJIS1 YOAJICHUS HU3KOMOJEKYJIPHOrO Marepuana u (W) Ui OBICTPOrO H3MEHEHHs
HoHHON cpenpl u (umm) pH-ycnmoBuit cpeabl. PacTBOpeHHBIE MUKPOBELIECTBA YAAJISIOTCS
HauOonee 3gpdexTrBHO MyTeM H0OABIEHHS PACTBOPUTENIS K YIABTPAPHIBTPYEMOMY PaCTBOPY CO
CKOPOCTBIO, TMPHUOJM3UTEIBHO PABHOW CKOPOCTH  yJIbTpaQUIbTPALMH. DTO  BBIMBIBAET
MHUKpPO(PArMEeHThI M3 PACTBOPA B MOCTOSTHHOM 00BbeMe, 3((EeKTUBHO MPOU3BOAS yAEPKUBACMOE
aHTUTENO. B omnpeneneHHbIX BapUAHTAX OCYIIECTBJICHUS TAHHOTO HM300pPETeHUsI CTaIHIo
nrauIBTPAIMA MOXKHO HCIIOJIb30BATh ISl 3aMEHBbI Pa3JIMYHBIX Oy(epoB, HCIOIb3yEeMbIX B
CBSI3M C JAaHHBIM HM300peTeHHeM, HeoOs3aTeIbHO - TMepes AajbHelnel xpomarorpadueid wim
APYTUMH CTaIUSIMU OYHUCTKH, a TAKXKE IJIs1 YAAJIEHHsI IPUMeceil U3 mpenaparta aHTUTEl.

B HEKOTOPBIX WILIIOCTPATUBHBIX BapHAHTaX OCYIIECTBJICHUS MAHHOTO H300pETEHHS
yKa3aHHBIA 30HI MOXET 00nafaTe CHOCOOHOCTBIO CBSI3BIBATBCS C TBEPAOH ITOMJIOMKKOM.
VkazaHHasi TBepAasl IMOIJIOXKKA MOXKET MPENCTaBIATbh COOOH JHOOYI0 M3 XOpOILIO H3BECTHBIX
NO/VIOKEK WJIM MATpPHIl, KOTOPblE B HACTOSIIEe BPEeMs MIMPOKO HCIIOJIB3YIOTCS MM
NPEIAraroTCs A1 IMMOOUIIM3aHy, pasaeneHus U T. 1. OHU MOTYT IPUHUMATD (POPMY HaCTHLL,
JIMCTOB, resiel, GUIbTPOB, MEMOpPAH, BOJIOKOH, KaIMJUIAPOB MIM MHUKPOTHTPOBAJIBHBIX MOJIOCOK,
npoOUpPOK, TUIAHIIETOB WJIM JIVHOK U T. A. YI0OHas MOAJIOKKA MOXET ObITh M3TOTOBJIEHA W3
CTeKJIa, KPEMHHUS, JIaTeKCa WM MOJUMEPHOro Marepuana. JucnepcHble MaTepuabl, Hapumep,

IPaHyJbl, KakK IPAaBUJIO, SBJIAIOTCA NPEANOYTUTENbHBIMU H3-32 MX OOJblIel CBs3yHOIIEH
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CIIOCOOHOCTH, YTO OCOOEHHO KacaeTcsl MOJMMEPHBIX rpanyi. TBepaast IOAJIOKKA B BUE YaCTHULI,
UCTIONIb3YEMasi  COTJIACHO JIaHHOMY  M300pETeHHIO, COAEepPXKHUT chepudyeckue TpaHyJIbl.
HemarnutHble nmonuMepHble I'paHyJbl, MPUTOAHBIE IJI HCIIOJNB30BAHHUS B CIIOCOOE COTJIAaCHO
JAHHOMY U300peTeHH0, BhIMyckatoTcss kommanueil Dyno Particles AS (r. Jlunnecrpew,
Hopserus), a Taxxxe kommanusmu Qiagen, Pharmacia u Serotec.

OmHako Uit OOJNerdeHus: MaHMIYJHPOBAHHMS U pas3leNieHus MpPeANOYTUTENbHBI
MarHuTHble TpaHyibl. Ilpu ymorpeOieHMM B KOHTEKCTE IAHHOIO JOKYMEHTa TEPMHH
«MarHUTHBII» O3HAYAET, YTO MOAJIOKKA CIIOCOOHA MMETh MArHUTHBIM MOMEHT, TepenaBaeMblil
el Mpu NOMEIEHHWH B MArHUTHOE IMOJie, M, TaKUM O0pa3oM, MOKET MepeMelnaTbCsl MO
AEUCTBUEM 3TOro moJisi. JpyruMu cioBamu, TOIJIOKKA, COAEpIKallasi MarHUTHbIE YaCTHUIIBL
MOXeT OBITh JIETKO yIajeHa MyTeM MAarHUTHOW arperamuy, 4to oOecrnednBaeT ObICTPBIN,
npocToi 1 3pPeKTUBHBINA CIOCOO pa3aeIeHus] YaCTHUI] TIOCJIE CTAUU CBA3BIBAHHS HYKJICHHOBBIX
KUCJIOT M SIBIIIETCS TOPa30 MEHee KECTKUM CIocOoOOM, YeM TPaTUIIMOHHBIE METOAUKH, TAKUE
KaK LeHTPU(YrupoBaHUE, CO3MAOIINE CHIIBI CABHra, KOTOPBIE MOTYT Pa3pyllaTh HYKJIEHHOBBIC
kucinotel. ClieoBaTeNbHO, MPHUMEHSS CHoco0 COrIaCHO TaHHOMY H300pPETeHHIO, KOMILIEKC,
00pa30oBaBIINHCS MEXIy 30HAOM U JIMMA30H, MOXHO YIAJIUTh MyTEM MPHUIJIOKEHUS] MAarHUTHOTO
NOJIsI, HATIPUMEP, C MOMOIIBI0 MOCTOSIHHOrO MarHuTa. Kak mpaBuiio, TOCTATOYHO MPUIIOKUTH
MarHiT K CTEHKE COCyla, COIEp’Kallero cMech o0pasma, uyToObl YaCTHIBI MPUCOSTUHIINCH K
YKa3aHHOW CTEHKE COCyJa, M BBUIUTH OCTABIIYIOCS 4acTh 00pas3ia. B HEKOTOPBIX KOHKPETHBIX
acrieKTax JaHHOTO W300pEeTeHHs] MOXKHO IMPUMEHSTh CyleprapaMarHiTHbIE YaCTULIbI, HATIPUMeED,
onucaHHble kommaHueil Sintef B matentHom nokymeHnte EP-A-106873, moCKONbKY MOXKHO
n30exaTb MAarHUTHOM arperaliyd M CJIHMIAHUS YacTUI] BO BpeMsl peakiuy, oOecreunBas TeM
CaMbIM PAaBHOMEPHYIO OSKCTPAKLMIO HYKJIEHHOBBIX KHCJIOT. XOpOLIO W3BECTHBbIE MAarHUTHbIE
yacTuupl, npopasaemble kommanued Dynal AS (r. Ocno, Hopserms) xkak DYNABEADS,
0COOEHHO MOAXOIST AJI MPUMEHEHUS B JaHHOM H300perennn. Kpome Toro, MOXKHO MOJy4HTh
TPaHyJIbl WM APYTUe TMOMJIOXKKH, WMEIOIIHME pasjnyHble THIbI (YHKIHOHAJIU3UPOBAHHON
MIOBEPXHOCTH, HAMPUMEDP, MOJIOKUTENBHO 3apsKeHHbIe WU TuapodoOHbIe. Bpiio mokasaHo, 4To
XOpomo paboTarT cnado M CHIBHO TNOJOXHTENbHO 3apsDKEHHbIE IOBEPXHOCTH, Cnabo
OTPHULIATENIbHO 3apsUKEHHbIE HEUTpaJIbHbIE MOBEPXHOCTH M THAPOGOOHBIE MOBEPXHOCTH,
HarpuMep, ¢ MOJHYPETAHOBBIM MOKPBITHEM.

B HEKOTOPBIX WLIIOCTPATUBHBIX BapHAHTAX OCYIIECTBJICHUS MAHHOTO H300pETeHHS
yKa3aHHBIA 30HI MOXeT 00JiazaTh CIIOCOOHOCTBIO CBSI3BIBATHCS C TBEPIOHW IOIJIOKKOH C
NOMOIIBI0 JIUraHna. HeorpaHnuuBaromue MpUMEpPbl MOTYT BKIKOYAaTh B ce0s WHAHMKATOP,
MOJIEKyJTly OMOTHHA, MOTU(HUIIMPOBAHHYIO MOJIEKYJy OMOTHHA, MOIU(ULIPOBAHHYIO MOJIEKYITY
ouotnHa, MOIU(UIMPOBAHHYIO MOJIEKYJTY OnotuHa, HYKJIEHHOBYIO KHCIIOTY,
NIOCJIEZIOBATENIbHOCTh O€JIKa, METKY 3THTOMNA, MOJIEKYJY C HU3KUM COAEPIKAHHUEM 3JIEKTPOHOB
WM MOJIEKYJIy C BBICOKHM CONIEP’KaHHEM 3JIeKTPOHOB. KOHKpeTHBIE MpUMeps! IUTaHAOB MOTYT
BKJIIOUATh B ce0sl, HO HE OTPAHUYMBATHCS UMM, MOJIEKYJy OMOTHMHA WJIN MOAM(DHULNPOBAHHYIO,
TaKyl0 Kak MOJIEKyJa e3MMHUHOOMOTHHA, MOJEKYJy AE€CTHOOMOTHHA, BUIMHAJIBHBIE IHOJIBI

Takue Kak 1,2-muruapokcustas, 1,2-TuruapoOKCULIMKIIONE€KCaH U T. ., IUTOKCUT'€HUH, MAJIbTO3Y,
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OJIMTOTUCTHAMH, TIYTaTHOH, 2,4-muHuTpoOeH3on, ¢eHmnapceHar, oxHouenodeunyro JIHK
(ouIHK, anrn. «ssDNAy), neyxuenoueunyro JHK (au/IHK, anrn. «dsDNAy), mentun wim
NOJIMIIENTH, XeNaT MeTajula, caXxapHui, poJaMHH Wi (IyOpecLeuH, WIN JIIOOOH ranteH, K
KOTOPOMY MOJKHO TIOJIYYUTh aHTHUTENO. IIpumepbl JUraHgoB M peareHToB UIsI MX 3axBaTa
BKJIIOYAIOT B ce0sl CIeayIolue, HO He OrPaHUYMBAIOTCS UMU. AECTHOOMOTHH WM CTPYKTYPHO
MOAM(UIIPOBAHHbIE PEAreHThl HA OCHOBE OMOTHMHA, BKJIIOYAs MOJIEKYJY AE3MMHUHOOMOTHHA,
MOAM(UIIPOBAHHYI0 MOJIEKYJy OWOTHHA, KOTOpbIE CBSI3BIBAIOTCA C Oelnkamu ceMeiHcTBa
aBUIUH/CTPENTABUINH, KOTOPbIE MOTYT, HalmpHUMep, MPUMEHIThCS B (OpMax CTPEeNTaBUAMH -
araposa, OJJMTOMEPHBIH ABUAVH - arapo3a WM MOHOMEPHBIH aBUAMH - arapo3a; Jiroooi 1,2-auon,
takoi kak |,2-guruppokcustan (HO-CH:-CHz-OH), wu npyrue 1,2-IuruapokCHaiKaHbl,
BKJIIOYAs  [UKIMYECKHE  aJKaHbl, Hampumep  |,2-TUrHAPOKCULIMKIIOTEKCAH,  KOTOpbIE
CBSI3BIBAIOTCS C QJIKHJI- WJIM apuJIOOPOHOBOM KHUCJIOTOH WM CJIOXKHBIMU 3(upamMu OOPOHOBOM

KUCIOTHI, TakuMH Kak (ernn-B(OH): wmu rexcun-B(O-atum), , KoTtopble MOryT OBITH

,
NPUCOETUHEHbI Yepe3 aJKWIbHYIO WM apHJIbHYIO TPYINY K TBEPAOMY MaTepHaly-TMOMIOXKKE,
TAKOMYy KaK araposa;, MajibTo3a, KOTOpasl CBSI3bIBAETCS C MaJbTO30CBSI3BIBAIOLINM OElKOM (a
TakXke ¢ IF0OOH Apyroi mapoit caxap/caxap-CBA3bIBAIOIINN 0ok Wi, Ooee mupoko, ¢ oo
Napo JIMTaH//IUTaHA-CBA3bIBAOINNI OEJIOK, KOTOpasi IMEET CBOMCTBA, PACCMOTPEHHBIE BBIILIE);
ranTeH, TaKOH Kak JUHUTPO(EHWIbHAS Tpymma, AJs JII000ro aHTHUTeNa, MPH 3TOM YKa3aHHBIH
TanTeH CBS3bIBAETCS C AHTUTEJOM MPOTHB TaNTeHa, KOTOPOEe PACHO3HAET YKa3aHHBIN TamnTeH,
Harpumep, TUHUTPO(eHNIIbHAS TpyNa OyIeT CBA3BIBATHCA C aHTUANHUTPpOpeHn-1gG; nurany,
KOTOPBIH CBSI3BIBAETCSI C MEPEXOMHBIM METAJUIOM, HANpHMep, OJUTOMEpPHBbIH TMCTUAMH Oyner
cesi3biBaTbest ¢ Ni(Il), peareHT auis ynaBIuBaHUS MEPEXOIHOTO MeTalIa MOXKET MPUMEHSTHCS B
dbopMe CBSI3aHHOTO CMOJIOM XeNaTUPOBAHHOTO MEpPexXOonHOro merajuia, takoro kak Ni(ID),
XEJNaTUPOBAHHBIH  HUTPUIATPUYKCYCHOH  kucnmorod, wmum  Ni(Il),  xematupoBaHHBIH
UMUH/INYKCYCHON KUCIJIOTOH;, TyTATHOH, KOTOPBIN CBSA3BIBAETCS C MIyTATHOH-S-TpaHChepason.

B nmanHOM m300peTeHHM TakKe MPENCTaBjeH Crnoco0 BbIIBJIEHHs Oejka, MomoOHOTO
NeYeHOYHOH kapOokcmcrepase 1, wu Oenka, mogoOHOTO MeYeHOYHOM KapOokcuidcTepase B-
1, B oOpasiie myTeM nmpuBenEHHs YKa3aHHOTO 00pasiia B KOHTAKT ¢ CEPHH-TUAPOJIa3HbIM 30HIOM.
B omgHOM acnekre maHHOrO M300pETeHUsl yKa3aHHBIH CHOCOO BBIIBJICHHS JIMIIA3bl B 00pasie
MOKET BKJIFOYaTh B ce0si MPUBENEHHE YKA3aHHOTO o0pasila B KOHTAKT C CEPHH-THUAPOJIA3HBIM
30HIOM M HMX COBMECTHYIO HMHKYOauuio s oOpasoBaHMs KOMILIEKCA JIUMAa3bl C YKa3aHHBIM
CepUH-THIPOJIA3HBIM 30HAOM. B npyrom acrekte MaHHOrO M300pETeHMs YKa3aHHBIH CIOCO0
BBISBJIEHHsI JIUMa3bl B oOpas3lle MOXeT BKJIHOUaTh B ce0si OT(QUIBTPOBBIBAHHE CEpPUH-
T'UAPOJIA3HOTO 30H/a, KOTOPBIH He 00pa3yeT yKa3aHHbIH KOMILIEKC JIUMA3bl C YKa3aHHbIM CEPUH-
T'UAPOJIa3HBIM 30HIOM.

B HEKOTOpBIX HJUTIOCTPATUBHBIX BapHUaHTaX OCYLIECTBJCHHS JAHHOTO H300peTeHHs
yKa3aHHBIA COCO0 BBISBJICHUS JIMMAa3bl B 00pasle MOXKET NOMOJHUTENIBHO BKJIIOYATh B CeOsl
NpUBEIeHNEe YyKa3aHHOro oOpasla B KOHTAKT C MAarHUTHBIMU TpaHyJiaMH, 0O0JagaroliiMu

CITIOCOOHOCTBIO CBSI3BIBATHCS C YKa3aHHbIM CCPUH-TUAPOJIA3HBIM 30HAOM, TaK, YTOOBI YKa3aHHBIC
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MAarHUTHbIE TPAHYJbl CBA3AJIUCh C YKA3aHHbIM KOMIUIEKCOM JIMMAa3bl C YKAa3aHHBIM CEpUH-
TUAPOJIA3HBIM 30HIOM.

B HEKOTOPBIX KOHKPETHBIX WJLTIOCTPATHBHBIX BapHUaHTaX OCYLIECTBJICHHS JaHHOTO
M300peTeHNst yKa3aHHbIE MArHUTHBIC [PAHYJIbl, CBSI3AHHBIC C YKA3aHHBIM KOMIUIEKCOM JIMIA3bI C
YKa3aHHBIM CEpUH-THAPOJIA3HBIM 30HIOM, MOXKHO Jajiee M3BJEKAaTh M3 YKa3aHHOTO oOpasia u
POMBIBATh Oyepom.

B HEKOTOpBIX MJUTIOCTPATUBHBIX BapHUaHTAX OCYIIECTBICHUS JAHHOTO HM300peTeHHs
yKa3aHHBINA CIOCOO BBISBJIEHUs JIMMA3bl B 00pasiie MOKET IOTMOJHUTENBHO BKJIIOYATh B CeOsI
U3BJIEYEHHE YKAa3aHHBIX MArHUTHBIX TPaHyJ, KOTOpPbIE CBS3aHbI C YKa3aHHBIM KOMILIEKCOM
JMMasbl ¢ YKa3aHHBIM CEPUH-THAPOJIA3HbIM 30HIOM, ¢ 00pa3oBaHUEM PacTBOPa, OOOTAIEHHOTO
JIUNa3ou.

B HEKOTOpBIX HJUTIOCTPATHUBHBIX BapUaHTAX OCYLIECTBJCHHS JAHHOTO H300peTeHHs
yKa3aHHBIA CMOCO0 BBISBJICHUS JIMMA3bl B 00paslie MOKET AOMOJHUTENPHO BKJIIOYATh B CeOsl
nobaBjieHHe THAPOJHU3YIOLIEr0 areHra K YKa3aHHOMY PacTBOPY MJisl MOJIyYeHHUsS MPOAYKTOB
pacILIeTUICHHUS.

[Tpu ynotpebieHUH B KOHTEKCTE JAHHOTO JOKYMEHTA TEPMHUH «TUAPOJIHU3YIOIIUI areHT»
OTHOCHTCS K JIFOOOMY OTHOMY MJIM KOMOMHALIMK OOJBLIOTO YHC/a PA3IMUHbIX ar€HTOB, KOTOpPbIE
MOI'yT OCYLIECTBIISITH paciueruieHne Oenka. HeorpaHuduBaromye npuMepbl THAPOTH3YIOIIUX
areHTOB, KOTOPbIE MOTYT OCYLIECTBJISATh (DEPMEHTATHBHOE pACIICIJICHHE, BKIIOYAOT B ceOs
nporeasy u3 Aspergillus Saitoi, snactazy, cyotunusus, npoteasy XIII, nencun, Tpuncus, Tryp-
N, xumorpuricus, acnepruiutonencut I, nporeasy LysN (Lys-N), sunonporennasy LysC (Lys-
C), supomnporennasy Asp-N (Asp-N), sugonporennasy Arg-C (Arg-C), sanonporennasy Glu-C
(Glu-C) wnu Oenox Buemneit wmemOpanbl T (BBMT, anmrn. «OmpT»), ¢epwmenr,
OCYLIECTBIISIFOIINI AeTpagaliio KMMYHOTJI00YyIMHOB, u3 Streptococcus pyogenes (®AUC, anr.
«IdeS»), Tepmonu3mH, mamawH, NpPOHa3y, nporeasy V8 miuM nux OHONOTHMYECKH AKTHBHbIE
(dparMeHTbl WMJIM TOMOJIOTM, WJIM uX KoMOuHaumu. HeorpaHW4YHBAOLIME MPUMEPHI
TUAPOJIM3YIOIUX areHTOB, KOTOPbIE MOTYT OCYLIECTBJIATh He(hepMEHTATHBHOE pacLIerIeHHE,
BKJIFOYAIOT B ce0sl CIOJIb30BAHUE BBICOKOI TeMIepaTypbl, MUKPOBOJIHOBOM IM€YH, YIbTPA3BYKa,
BBICOKOTO [aBJIEHHS, WMH(PPAKPACHOTO M3JIy4YeHHUs, pacTBopuTeneil (HeorpaHUYHBAOIIUMU
NPUMEPaAMH SIBJITFOTCSI TAHOJ M ALETOHUTPHIT), PACIIEIUIEHHS MUMMOOUIM30BAaHHBIM (hEPMEHTOM
(PU®, amrn. «IMER»), ¢epMeHTOB, MMMOOWIN30BAHHBIX HAa MArHUTHBIX 4YacTULAX, H
(depMeHTOB, MMMOOMIM30BaHHBIX Ha 4une. HenmaBHuit 0030p, B KOTOPOM OOCYKIAFOTCS
JOCTYTHBIE CIIOCOOBI paciierieHus: Oenka, cM. B pabore Switazar ef 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
TUAPOJIHM3YIOIIUI areHT MIIH UX KOMOMHALIMS MOTYT PacIlerJisiTh MeNTHAHbIE CBSI3U B OeJike Win
NOJIMNENTHAE CNeUU(PUYHBIM  OTHOCHTEJBHO MOCIEeJOBATEIbHOCTH 00pa3oM, Co3aaBas

npesckasyeMblii Habop Oosee KOPOTKUX MENTHIOB.
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CooTHOIIEHHE THUAPONU3YIOLMIEr0 areHTa W JHUMasbl, U BpeMs, HEeoOXoaumoe s
paclIerneHys, MOKHO BBIOMpaTh COOTBETCTBYIOLIMM OOpa3oM AJIs IMOJIYYEHHs PaCIIEIUICHUsS
munaszbl. Kornma coorHomenune ¢epMeHTa M cyOcTpata SIBJISETCSl HETOAXOISINE BBICOKHM,
COOTBETCTBYIOIIAsI BBICOKAsl CKOPOCTh PACIICIIIEHNs HE OOECIIEUHT TOCTATOYHOIO BPEMEHHU IS
aHAJIM3a TENTHAOB C IOMOINBI) MAacC-CIEKTPOMETPa, M OXBAT IOCIENOBATENBHOCTH Oyaer
HapyuieH. C apyroii cTOpOHBI, HU3KOe cooTHomeHne depmenta u cybdcrpara (@/C) Tpebyer
Gonpleli MPOAOIKUTENBHOCTH PACIIEIUIEHHsT U, CIEIOBATENIbHO, JUIMTEIBHOTO BpeMeHH cOopa
nansbix. CooTHOIIeHHe epMeHTa u cyOcTpaTta MOKET BapbUpoBaTh OT OKoJo 1:0,5 mo okoso
1:200. IIpu ymnoTpeOieHMM B KOHTEKCTE JAaHHOTO JOKYMEHTAa TEPMHH «PACLICTUICHHE)
OTHOCHTCSI K THJAPOJIU3Y OAHOHN WM OOJbIIEro 4YHCia MEeNTHAHBIX CBsizel Oenmka. CymecTByeT
HECKOJIBKO TMOIXOJOB K OCYLIECTBJICHUIO paclieruieHus: Oenka B oOpasue ¢ HUCHOJIb30BAHUEM
COOTBETCTBYIOLIETO THAPOJHU3YIOLIEr0 areHTa, Hanpumep, (PEepMEHTAaTUBHOE PACINEIUICHHE HITH
He(hepMEeHTATUBHOE paCIleIUICHUE.

B HEKOTOPBIX WILIIOCTPATUBHBIX BapHAHTaX OCYIIECTBJIICHUS MAHHOTO H300pETEHHS
yKa3aHHBIN CIIOCO0 BBISBJICHUS JIMIA3bl B 0Opasle MOXKET IOIMOJHHUTENIbHO BKIOYATh B ceOs
nobaBieHNe B YKa3aHHBIN pacTBOP OEJIOK-ACHATYPHUPYIOLIETO areHTa.

ITpu ynoTpeOneHnH B KOHTEKCTE TAaHHOTO JOKYMEHTA «JE€HATypUPOBaHHE O€JIKa» MOXKET
OTHOCHUTBCSI K TIPOLECCy, NPU KOTOPOM TpexmepHas (opmMa MOJNEKyJIbl H3MEHSETCS I10
CPaBHEHHIO C €€ HATHBHBIM COCTOSIHMEM Oe3 pa3pbiBa MENTHIHBIX CBszel. JleHaTypamuio Oenka
MOYKHO MPOBOJUTH C HCIIOJIb30BAaHUEM OeNoK-IeHaTypupyroiero arenta. Heorpannunsaromue
npuMepbl OENOK-AEHATYPUPYIOIUX areHTOB BKJFOYAIOT B ce0sl HarpeBaHWE, BBICOKUH HIIH
Hu3kui pH, wiM BO3AEHCTBUME XAOTPONHBIX AareHTOB. Psj XaoTPONHBIX areHTOB MOKHO
NPUMEHSATh B KayecTBe OENOK-AeHATyPUPYIOIINX AareHTOB. XaOTPOIHbIE PACTBOPEHHBIE
BEIECTBA YBEJIMYUBAIOT OSHTPOIHUIO CHCTEMbI, BMEIIHUBAsACh BO BHYTPUMOJIEKYJISPHbIE
B3aUMOJIEHCTBUS, ONIOCPEOBAHHbIE HEKOBAJIEHTHBIMHU CHJIAMH, TAKMMU KaK BOJOPOAHBIE CBSI3H,
ciiibl BaH-nep-Baanbca u ruapodobubie 3¢ dexrsi. Heorpanunyuparoimme npuMepbl XaOTPOITHBIX
areHTOB BKJIIOYAIOT B ceOst OyTaHOI, STAHOJ, XJOPHUI T'YaHUAMHUS, MEPXJIOPAT JIUTHS, areraT
JUTUS, XJIOPUA MarHus, (EHOJ, MNPOMAHOJN, AOACLMICYNbhAT HATPHUA, THOMOYEBHHY, N-
JaypOHMJICAPKO3UH, MOYEBMHY M HMX COJH. B KOHKPETHOM acleKkTe AaHHOTO H300peTeHus
yKa3aHHbBIN O€JIOK-I€HATYPUPYIOLIHHA areHT MOXKET NPEACTaBIISITh COO0OH MOYEBHHY .

B HEKOTOPBIX WLIIOCTPATUBHBIX BapHAHTAX OCYIIECTBJICHUS MAHHOTO H300pETeHHS
yKa3aHHBIN CIOCO0 BBISBJICHHUS JIMIA3bl B 0Opasle MOXET IOIMOJHHUTENIbHO BKIHOYATh B ceOs
no0aBJIeHHE B YKa3aHHBIA PACTBOP OEJIOK-IEHATYPHUPYIOIIEro WK OeJIOK-BOCCTaHABIHBAIOIIETO
areHTa.

IIpu ymorpeOieHMu B  KOHTEKCTE JAHHOTO  JOKYMEHTAa TEPMHH  «OEoK-
BOCCTAHABIIMBAIOIINN AareHT» OTHOCUTCA K AareHTy, HCIIONb3YeMOMY JJisl BOCCTAHOBIICHHSI
nucynbGUIHBIX MOCTUKOB B Oenke. Heorpannunsaromme npuMeps! 0€10K-BOCCTAHABIUBAOLITIX
areHTOB, HCIIOJNB3YEeMbIX JJIs1 BOCCTAHOBJIEHUsS O€JiKa, NPENCTaBJAIT COOOW AUTHOTPEUTOIN
(ATT, anrn. «DTT»), B-MepKkanTOITaHON, peareHT DJIJIMaHa, TMAPOXJIOPHI THAPOKCHIIAMHHA,

nuaHOoOporuapun Hatpusi, ruppoxiopun Tpuc(2-kapookcustun)pochuna (TKOD-HCI, anrm.
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«TCEP-HCl») nmm mx komOuHaumu. B omHOM acmekre HaHHOTO H300peTeHusl yKa3aHHBIN
OeIOK-BOCCTAaHABIMBAO LN areHT MOXKeT npenctasisite codboit JTT.

B HEKOTOpBIX WITIOCTPATUBHBIX BapUAHTAX OCYIIECTBJIEHUS MAHHOTO H300peTeHHs
yKa3aHHBIN CIOCOO BBISBJIEHUS JIMIIA3bl B 0Opasle MOXKET JOIOJHHUTENbHO BKJIIOYATh B cels
noOaBlieHHE B YKa3aHHBIH PACTBOP OEIOK-aJIKUINPYIOLIEro areHTa.

[Tpu ynorpebneHnn B KOHTEKCTE JAHHOTO JTOKYMEHTA TePMUH «OeNOK-aJIKUINPYIOIUH
areHT» OTHOCHUTCSI K areHTy, HCIIOJIb3YeMOMY Ul aJKHJIMPOBAHHS ONPEAEIEHHBIX CBOOOIHBIX
AMHMHOKHCJIOTHBIX OCTaTKOB B Oenke. Heorpanuuuparomue mpuMepbl OeNOK-aJKHITUPYEOIIHX
areHToB npencTaBysitoT codoit nomanetamun (MAA, anrn. «IOA»), xaopauetamun (XAA, aHri.
«CAAY), akpunamun (AA), N-stunmaneumun (OM, anria. «NEM»), METHIMETaHTHOCYTb(OHAT
(MMTC, anrn. «MMTS») u 4-BUHUIMTUPUIANH WIH UX KOMOWHAIIHIH.

B HEKOTOPBIX WILIIOCTPATUBHBIX BapHAHTAX OCYIIECTBJICHUS MAHHOTO H300pETeHHs
yKa3aHHBIN CTIIOCO0 BBISBJICHUS JIMIIA3bl B 0Opasle MOXET IOIMOJHHUTENIbHO BKJIIOYATh B ceOs
aHaJN3 YKa3aHHBIX IMPOAYKTOB PACIIEIUICHUS AJISl BBIIBJICHUS YKa3aHHBIX JHMas. B omHOM
acTieKTe AaHHOTO M300pPeTeHMs] YKa3aHHBIC MPOMYKTHI PACIIETUIEHHs] MOKHO aHAJIM3UPOBATh C
NIOMOIIBEO MAaCC-CIIEKTPOMETpa. B KOHKPETHOM aclekTe AaHHOTO H300pEeTeHHs yKa3aHHBIN
MacC-CIIEKTPOMETP MOXKET MPEACTaBIATh COOOM TaHAEMHBIN Macc-CneKTpoMmeTp. B mpyrom
KOHKPETHOM aCIleKTe JaHHOrO H300pETeHHs] YKa3aHHBIH MacC-CIIEKTPOMETP MOXKET ObITh
COTPSDKEH C CHCTEMOW JKUAKOCTHOH Xpomartorpaduu. B erme OmHOM KOHKPETHOM acCIeKTe
TAHHOTO M300pEeTeHHs] YKa3aHHBI MacC-CIEKTPOMETP MOXET OBbITh CONpPsDKEH C CHCTEMOH
KUJIKOCTHOM Xpomarorpaduu 1 MOHUTOPUHIa MHO)KECTBEHHBIX PEAKLIUI.

IIpu ymoTtpeGneHMM B KOHTEKCTE MAHHOIO JOKYMEHTAa TEPMUH «MAacCC-CIIEKTPOMETP»
BKJIIOYAaET B Ce0sl yCTPOWCTBO, CIOCOOHOE HIEHTU(HULHUPOBATH KOHKPETHBIE MOJIEKYJISPHBIE
(dparMeHThl U U3MEPUTb UX TOYHbIE Macchl. JlaHHBIN TEPMUH NMpeqHAa3HA4YeH BKIOYATh B ceOs
MOO0N MOJIEKYJIIPHBIN AETEKTOP, B KOTOPBIH MOXKET OBITh SIOUPOBAH MOJUIETITH HIIH MENTH/T
IUIsl BBISIBJIEHUS] U (MJIM) XapakTepu3aluu. Macc-CeKTpOMETP MOKET BKIIKYaTh B cedsi Tpu
OCHOBHBIX YaCTH: HCTOYHHK MOHOB, MAaCCOBBIN aHAJIM3ATOP U AETEKTOp. POJIb HCTOYHMKA MOHOB
3aKJIIOYAeTCsl B CO3JJaHMM WOHOB B ra3oBOi (pase. AHamusupyemble aTOMBI, MOJIEKYJIbl WIH
KJIacTepbl MOXHO IEPEHOCHTh B Ta30BYI0 (pa3y M HOHHU3MPOBATH OIHOBPEMEHHO (KaK B
WOHU3AILMH  3JIEKTPOPACTIBUICHHEM) WM TMOCPEACTBOM pa3feNbHBIX mpoueccoB. Bridbop
HCTOYHUKA HOHOB B 3HAYHUTEJIBHON CTETICHH 3aBUCHT OT IPUMEHEHUSI.

IIpn ynorpebneHHH B KOHTEKCTE€ [AaHHOTO AOKYMEHTAa TEPMUH «TaHAEMHAas Macc-
CTHIEKTPOMETPHS» BKJIFOUYAET B €051 METOJ, MPHU KOTOPOM MOJYHAIOT CTPYKTYPHYIO HH(OPMALHIO
O MoOJIeKyJax obOpas3la C HCIONb30BAHMEM MHOXKECTBEHHBIX CTaAMi OTOOpa MO Macce u
pazneneHus: mo macce. HeoOXOMMMBIM yCIIOBHEM SIBJISIETCSI BO3MOXKHOCTB ITEPEBO/IA MOJIEKYJT B
razoByro (pasy m Mx MOHM3aLUHU O€3 MOBPEKACHUS, U BO3MOXHOCTh MHAYLMPOBATh UX pacraj
HEKOTOPBIM TPENCKa3yeMbIM M KOHTPOJHPYEMBIM 00pa3oM IOC]e MEPBOro 3Tama oTdopa Io
macce. MHuoroctynenuatyro MC/MC, nimun MC", MOKHO BBIIIOJHSTH MyTEM NE€PBOHAYAIBHOTO
BLIOOpa W BblieJeHMs MOHa-TpenmectBeHHuka (MC?), ero (QparMeHTalMu, BblIEIEHUs

nepsruHOro (pparmenta nona (MC?), ero gparmMeHTaluu, BbIIENEHHs BTOPUYHOTO (hparmeHTa
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(MC* u Tak fanee 10 Tex MOp, MOKA MOKHO MOIYy4UTh 3HAYUMYIO MH(OPMALMIO WU TOKa
BBIABIISIETCS CUTHAN OT (parmeHra uoHa. TanmemHple MC yCHeIIHO BBIMOJNHSKOTCS C
UCTIOJIb30BAHUEM IIUPOKOTO CIIEKTpa KOMOMHauWi aHanu3aTopoB. Beibop ananmmzatopoB ams
KOHKPETHOT'O IPUMEHEHUSI MOKET ONPEAENIATHCS MHOKECTBOM PA3JINYHbIX (PAKTOPOB, TAKUX KaK
qyBCTBUTEJBHOCTb, CEJEKTUBHOCTb M CKOpPOCTb, a TaKXe pa3MepoM, CTOUMOCTBIO U
IOCTYMHOCTBIO. JIBe OCHOBHBIE KaTeropuu MeTonoB TaHaeMHOW MC mnpencTaBisitoT coOOH
meronbl TaHaeMHol MC c¢ paspeumieHueM B IpPOCTpaHCTBE M MeToabl TaHaemHoit MC c
paspelieHueM BO BpPEMEHH, HO CYLIECTBYIOT TaKke THOPUIHBIE METOIObl, B KOTOPBIX
aHaymu3aTopbl TaHAeMHON MC ¢ pa3pelieHreM BO BPEMEHHM COSTUHEHbI B MPOCTPAHCTBE WU C
aHanmm3aTopamu TaHnemMHod MOC ¢ paspeumieHHeM B TPOCTpaHCTBE. TaHAEMHBbIH Macc-
CIEKTPOMETP C paspelleHHeM B MPOCTPAHCTBE COAECPKUT HCTOYHMK HOHOB, YCTPOWMCTBO
aKTUBALMY MOHOB-TIPENIIIECTBEHHUKOB U 10 MEHbIIEH Mepe JIBa Macc-aHaiIu3aTtopa 0e3 3axBara.
MOKXHO CKOHpHUIYpHpPOBAaTb KOHKPETHbIE (YHKIUHM pPa3feleHus IO Mm/z Tak, YTO HOHBI
oTOMparOTCsT B OXHOH YacCTH YCTPOWCTBA W JAUCCOLMHUPYIOT B TPOMEKYTOYHOH YacCTH
yCTPOHCTBa, a 0Opa3oBaBIIMECs] B PE3yJIbTATE MOHBI 3aTE€M IEPENalOTCs B APYTOW aHAJIH3ATOP
IUIsL pa3nesieHus mo m/z m cbopa maHHBIX. B Macc-ciekTpoMeTpe ¢ pasperieHueM BO BPEMEHH
WOHBI, OOpasyroluecs B HUCTOYHMKE HOHOB, MOTYT  VJABIHBATBCS,  BbIIEIATHCH,
(bparMeHTHUPOBATHCS U PA3JENATHCS 110 M/Z B OTHOM H TOM K€ (PU3HYECKOM yCTPOUCTBE.

Ilentuner, wAEHTUQUUUPOBAHHBIE C  TOMOLIBIO  MAacC-CIIEKTPOMETPA,  MOKHO
UCTIONIb30BAaTh B KAa4deCTBE CYpPPOTAaTHBIX MpPEACTABUTENEH WHTAKTHOrO Oenka U HuX
NOCTTPAHCIIIMOHHBIX Moau(pukanuid. MX MOXHO NPUMEHATh U XapakTepuzaluu OesKoB
IyTeM KOPPeNUpOBaHUs 3KCIEPUMEHTANbHBIX U TeopeTndeckux aaHHbix oT MC/MC, npu s3Tom
NIOCJIETHIE TeHEPUPYIOTCS M3 BO3MOXKHBIX NENTHUAOB B 0a3e MaHHBIX IOCJIENOBATEIbHOCTEMN
OenkoB. VYka3zaHHas XapakTepusalys BKIIOYaeT B ceOs, HO HE OrPAaHUYHBACTCS UMM,
CEKBEHHPOBAHNE AMUHOKUCJIOT u3 (parMeHTOB Oenka, OIpeAeseHue IO0CIe0BATeIbHOCTH
Oenka, ompeneseHHe MOCIeNOBATEbHOCTH Oenka de novo, ompeaesaeHHe MeCTOMOJIOKEHUs
NOCTTPAHCISIMOHHBIX ~ MOAU(UKALIMA  WIM  WACHTUPUKAIMIO  MOCTTPAHCISLIUMOHHBIX
MoAU(UKAIMIA, WK aHAJH3 COTIOCTABUMOCTH, WJIH UX KOMOMHAIUH.

[Tpu ynoTpebneHnn B KOHTEKCTE TAaHHOTO TOKYMEHTA TEPMHUH «0a3a TaHHBIX» OTHOCUTCS
K OnoMH(OPMALIMOHHBIM HWHCTPYMEHTAaM, KOTOpble O00€CHeYnBaOT BO3MOXKHOCTh TOUCKA
HEMHTEPIPETUPOBaHHBIX CIeKTPoB MC-MC 1o BceM BO3MOKHBIM MOCIIEIOBATENBHOCTSIM B 0a3e

(-ax) manHBIX. HeorpaHwumBaromiye NpPUMEPbl TaKUX HHCTPYMEHTOB NPEACTABISIIOT COOOM

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/TANDEMY/), Protein Prospector (http://www.

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

B HEKOTOpBIX WITIOCTPATUBHBIX BapUAHTAX OCYIIECTBJIEHUS MAHHOTO H300peTeHHs
yKa3aHHBI  MAacC-CIIEKTPOMETP MOKeT OBITb  CONpPsDKEH C  CHUCTEMOH  JKUAKOCTHOM
xpomatorpadum.

IIpu ynotpebieHMM B KOHTEKCTE€ MAAHHOTO JOKYMEHTa TEPMHH «Xpomatorpadus»
OTHOCHUTCS K IPOLIECCY, B KOTOPOM XUMHUECKYIO CMECh, IEPEHOCUMYIO JKUAKOCTBIO HJIH ra30oM,
MOXKHO pas[eiuTh Ha KOMIIOHEHTbI B pe3yibrare Aup(HepeHLHanbHOr0 pacrpeneieHus
XUMHYECKHX COSMHEHHI MO Mepe UX MPOTEKaHHs BOKPYT MU MOBEPX HEMOIBUKHBIX JKUIKON
win TBepaod (a3. Heorpanuuuparomme mnpuMepbl XpoMaTorpaguu BKIIOYAOT B cebs
KJIaCCHYeCKy0 oOparneHHo-¢pazoByro (OD), nonoodmennyro (MO) n HopmanbaO-(azosyro (HD)
xpomatorpadpun. B otnmune or O®-, HO- u MO-xpomarorpaduii, B KOTOpbIx ruapodobHOoe
B3aMMOJIEHCTBHE, THAPO(UIbHOE B3aUMOIEHCTBIE M HOHHOE B3aUMOJIEHCTBHE, COOTBETCTBEHHO,
SBJISTFOTCSL JOMUHHUPYIOIIUMH PEKUMAMU B3aUMOJEHCTBUS, B CMEINAHHOW Xpomarorpaduu
MOXKHO TPHUMEHSATh KOMOWHAIMIO JABYX WJIM OOJNBIIEr0 YHUCIa W3 YKAa3aHHBIX PEXUMOB
B3aumozeicTBusi. C Macc-CrieKTPOMETPOM MOKHO MPHUMEHSTh HECKOJIbKO THUIIOB JKHUAKOCTHOM
xpomarorpaduu, TaKHX Kak >KUAKOCTHast xpomarorpadus ¢ ObicTpbiM paspemenuem (JKXBP,
aarn. «KRRLCy»), cBepxaddexTuHast xuakoctHast xpomarorpadpust (CIOXX, anrn. «UPLCy),
cBepxObicTpas xunkoctHas xpomarorpadus (CBXX, anrn. «UFLC») m HaHO-)KMIKOCTHAs
xpomarorpadpus (KX, anrnm. «nLCy»). [Insa nonydenus Oonee monapoOHON HH(pOpMALUH O
cniocobe u nmpuHIunax xpomarorpaguu cMm. padory Colin ef al. (COLIN F. POOLE ET AL., LIQUID
CHROMATOGRAPHY FUNDAMENTALS AND INSTRUMENTATION (2017)).

B HEKOTOpBIX MJUTIOCTPATUBHBIX BapHUaHTAX OCYIIECTBICHUS JAHHOTO H300peTeHHs
YKa3aHHBIH MAacCc-CIIEKTPOMETP MOXKET OBbITb CONpPsDKEH C CHUCTEMOH HAaHO-XKHIAKOCTHOMH
xpomatorpaguu. B HEKOTOPBIX MJUIFOCTPATHUBHBIX BAPUAHTAX OCYINECTBIICHUS JAHHOTO
u3o0OpereHuss moABHKHAS (Dasa, HMCMONb3yeMasi AJisi DJIOMPOBAaHUS OeNka TPU SKUAKOCTHOM
xpomarorpaduu, MOXKET TMPEeNCTaBNIATh COOOH MOABMXKHYIO (ha3dy, KOTOpasi MOXKET ObITh
COBMECTHMa C MAacCC-CIIEKTPOMETPOM. B HEKOTOPBIX KOHKPETHBIX MJUTFOCTPATUBHBIX BapHUaHTAX
OCYLIECTBJICHHSI JAHHOTO M300peTeHHs yKa3aHHAs MOABIKHAS (Pa3a MOKET MPEICTaBIsATh COOOM
arietaT aMMOHUs1, OMKkapOOHAT aMMOHHMS WK (POPMHUAT AMMOHHS, T UX KOMOWHALHH.

B HEKOTOPBIX WLIIOCTPATUBHBIX BapHAHTAX OCYIIECTBJICHUS MAHHOTO H300pETeHHS
YKa3aHHBI  MacC-CIIEKTPOMETP MOKET OBITh  CONpPsDKEH C  CHUCTeMOH  JKUAKOCTHOH
Xpomarorpaduyi 1 MOHUTOPHUHTA MHOKECTBEHHBIX PEAKLIUH.

IIpu ynorpebneHMM B KOHTEKCTE [AHHOIO JOKYMEHTa TEPMHUH «MOHHMTOPHHT
MHOKECTBEHHBIX peakumity, win «MMPy», OTHOCHUTCA K METOAMKE, OCHOBAHHOW Ha Macc-
CIIEKTPOMETPUH, KOTOpasl TO3BOJSET OCYLIECTBISTh TOYHOE KOJIMYECTBEHHOE OIpEeeHUe
MaJIbIX MOJIEKYJI, IENTUIOB M OEJIKOB B CJIOXKHBIX MAaTPHUIAX C BBICOKOH YYBCTBUTEIBHOCTHIO,
cneun(pUIHOCTBI0 U MIHMPOKUM AMHaMU4eckuM auanazoHoM (Paola Picotti & Ruedi Aebersold,
Selected reaction monitoring-based proteomics: workflows, potential, pitfalls and future

directions, 9 NATURE METHODS 555-566 (2012)). Kak npasuno, MMP MOXHO BBINOJHSATH C
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MIOMOIIBIO  TPEXKBAAPYIOJbHBIX MAacC-CIIEKTPOMETPOB, B KOTOPBIX HOH-TIPEAIIECTBEHHUK,
COOTBETCTBYIOIIMHM BBIOPAHHBIM MaJbIlM  MOJIEKYJIaM/NIeNTHAM, BBIOMPAIOT B IEPBOM
KBaJpymosie, a (pparMeHT-uOH HOHA-NPEAIIECTBEHHUKA BBIOMPAIOT JIs1 MOHUTOPHHTA B TPETHEM
kBaapynone (Yong Seok Chot 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 MJUTIOCTPATUBHBIX BapHUaHTAX OCYIIECTBICHUS JAHHOTO HM300peTeHHs
yKa3aHHBI  MAacC-CIIEKTPOMETP MOKET OBITh  CONPSDKEH C  CUCTEMOH  JKUAKOCTHOM
Xpomarorpaduy 1 MOHUTOPUHTA BHIOPAHHBIX PEAKIIHH.

Crenyer moHUMATh, YTO JAaHHOE U300pEeTEeHNE He OTPAHUYMBAETCS HU OHOM (HU OJHHM)
U3 BBIICNIEPEYHCICHHBIX XPOMATOTPAQUIECKIX CMOJI, SKCLMITUEHTOB, COCOO0B (DUIBTPALIUY,
TUAPOJIM3YIOIUX areHTOB, OENOK-IEeHATYPUPYIOIINX AreHTOB, OEJIOK-aJKIIUPYIOIUX areHTOB,
WHCTPYMEHTOB, HCHOJB3yeMbIX sl  uaeHTudukanuw, u JroOyw/moboit  (robbie)
xpomarorpadpudeckyro (-ue) cmony (-bl), SKCUUNHUEHT (-bI), crmocod (-bl) ¢uapTpanmy,
THIPONU3YIOMUN areHT (-bI), OeNOK-IeHATypUpPYIOMUuid areHT (-bl), OeNOK-aJIKHUIIUPYEO U
areHT (-bl), MHCTPYMEHT (-bl), HMCIIONB3yeMbIH (-€) IJIsI WACHTU(UKALUH, MOXKHO BBIOPAThH
TOOBIM MOIXOASAIINM CIIOCOOOM.

B naHHOM MOKYMEHTE LUTHPYIOTCS Pa3InYHbIe MyOJUKALUK, BKIFOYAsl TATEHTHI, 3a5BKU
Ha TATEeHThI, ONMyOJIMKOBAaHHBIC 3asBKM HA MATEHTHI, HOMEpA IOCTYyIa, TEXHHUECKUE CTaThbH U
HayuHble cTaThu. Kaskmass W3 3THX LUTHPYEMBIX CCHUIOK BKJIFOUEHA B JAHHBIA JTOKYMEHT
NIOCPEZICTBOM CCHUIKH B TIOJIHOM 00BbeMe ISl BCEX LeNel.

Humxecnenyroume npuMepbl NpeAcTaBiIeHbl A 0ojiee MOJTHOrO MOHUMAaHHS AAHHOTO
mobperenus. Tem He MeHee, UX HE CIeAyeT PAacCMaTPUBaTh KaK OrPaHUYMBAIOIINE OObEM
AaHHOTO M300peTeHHsT KaKUM-THO0 00pa3oM.

INPUMEPBHI

Marepuaasl.

I'panynbr Dynabeads MyOne Streptavidin T1 Ot mpuoOperensl y Invitrogen ot
Thermo Fisher Scientific (r. Yonrem, mrar Maccauycerc, CIITA). CepuH-runpoia3Hblii 30HA
nectuoOnoTuH-®P® ActivX, mypaBbuHas Kuciorta, aueroHutpm, auruorpeuron (ATT) u
pactBop TerpamermnoensuguHa (TMb, anrn. «TMB» nns 1-marosoro OnorTuHra ObLTH
npuodperensl y Thermo Fisher Scientific (r. Yonrem, mrat Maccauycerc, CIIIA). YkcycHas
kucnota, 10-kpatHeiii Tpuc-Oydepnsrit conesoit pactsop (TBC), nomaueramun (MAA), Obrunii
ceiBopoTounblii anbOymuH (BCA) m moueBuHa Obutn mpuobperensr y Sigma-Aldrich (r. Cent-
Jlync, mrat Muccypu, CIIIA). HEPES-3a0ydepennsiit coneBoit pactsop ¢ DATA u 0,005%
00./06. cyppaxrant P-20 (HBS-EP) 6bimi npuodperens! y GE (r. Bocton, mrat Maccauycerc,
CHIA). JlexapcTBeHHast CyOCTaHIMsI ¢ MOHOKJIOHAJbHBIMH AHTHTEJIAaMU Oblla NPOH3BEIEHA
kommnanuein Regeneron Pharmaceutical Inc. Ilomucopbar 80 Obur mpuobperern y Croda
(Bocrounbiit Mopkump, Benukobpuranus). Ileuenounas screpasa kponuka (ITIK, anrm. «rLE»)
Obuta npuoOperena y Sigma Aldrich (r. Cenr-Jlyuc, mrar Muccypu, CIIA). KOC-1 uenoseka

Obuta mpuobperena y Abcam (r. KemOpumk, BenukoOpuranus). MonnuupoBaHHbIA TPUIICHH



39

CTENEHN YHCTOTBHI «IUI CEKBEHMPOBaHUs» Obul mpuoOpereH y Promega (r. Magucon, mrar
Buckoncun, CIIIA). Kononka Oasis Max (2,1x20 mm, 30 mxm) u xononka Acquity UPLC BEH
C4 (2,1x50 mm, 1,7 mxm) Obutn mpuoOperensl y Waters (r. Mundopn, mratr Maccauycerc,
CIHIA). Ananutnueckas kononka Acclaim PepMap 100 C18 (0,075%250 mm, 3 MKM) B KOJIOHKa-
noBymka Acclaim PepMap 100 C18 (0,075%x20 mwm, 3 mxM) Obutn mpuobOperensl y Thermo
Fisher Scientific (r. Yonrem, mrar Maccauycerc, CIIIA). 10-kpaTtHbiii (pochaTHO-cOIeBOM
oydep Aynsdexko (PCBJI, anrn. «kDPBS») 6bu1 npuobperen y Gibco (Thermo Fisher Scientific,
r. Yonrem, mtar Maccauycerc, CIIIA), a TBun-20 Obu1 mpuobperen y J.T. Baker (r.
Ounnuncoepr, wrat Hero-Ixepcu, CIIA). Q-Exactive Plus ¢ HCTOYHUKOM HOHHM3AIUH
snekrpopacnbeuieHneM (MOP, anrn. «ESI») Ovu1 mpuobperen y Thermo Fisher Scientific (r.
Yonarem, mrat Maccauycerc, CIITA).

AHanu3 JAerpajanuM  NoJHCOpOATA  cmOCO0OM  ABYXMEPHO#N  SKHIAKOCTHOM
xpomatorpadgumu ¢ aeTekiueii 3apszkeHHoro a3po3o.s (JI3A)/ mace-cnexkrpomerpun (MC)

Herpamammro ITIC20 u TIC80 B Oecknerounoit cpene CHO wunm aHTHTENna B
(dapMaleBTUYECKOM COCTaBe aHajaum3upoBaiu MetogoMm aByxmepHoit BIOXX-J[3A/MC, xak
ormcano panee Genentech (Yi 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)). Cravyana mnommcop0aTel OTAENSIN OT (hapMaLEeBTHUECKOTO
coctaBa MAT ¢ momompio KosnoHku QOasis MAX (2,1x20 mMm, 30 MKM), NpenBapUTEIBHO
ypaBHoBemeHHOH 99% pactBopurenss A (0,1% MypaBbuHONW KuCHOTHI B Bome) U 1%
pactBopurensst B (0,1% MypaBbuHON KHUCIOTHI B aneroHuTpuiie). Ilocne BBemeHus oOpasia
IPaJlUeHT PaBHOBECHs MOANEPKUBAIU B TEYeHHE | MUHYTBI C IOCIEAYIOIIUM JIMHEHHBIM
MOBBIIIEHHEM cofepkaHusi pactBoputens B no 15% B TedueHue 4 MHUHYT Uit OTHEICHHS
nonucopbara oT MAT. 3aTeM 3JIOMPOBAHHbIE MOJUCOPOAThI HANPABISUIM HAa KOJIOHKY Acquity
BEH C4 (2,1x50 mwm, 1,7 MKM) C MOMOIIBIO MEPEKTIOYAIOIIETO KIanaHa JUisi pa3fesieHus Ha
OCHOBe oOOpaieHHo-(a30Boi xpomarorpaduu. B Hauane pasmeneHusi OBICTPO TMOBBIMIAJH
conepxkanue pactsoputens B 1o 20% 3a 1,5 MUHyTBI, 3aTeM MOCTENEHHO MOBbIIAIH 10 99% K
45 MuHyTaM M BBIIEPKMBAIM B TEYEHHE S5 MHUHYT, IOCJAE€ YEro NPOBOAWIM CTAaaHIO
ypaBHoBewmmBaHus ¢ 1% pactBopurens B B Tedenne 5 munyT. CKOpOCTh MOTOKA MOAAEPIKUBATH
Ha yposHe 0,1 MI/MHH, a TeMnepaTypy KOJOHKH - Ha ypoBHe 40°C.

Cucremy neyxmepHoit KX obecneumBamu ¢ momomipio Thermo UltiMate 3000 u
coequnsimn ¢ JI3A-nerekropom Corona Ultra CAD, paboTtaromuM npu AaBIeHHH a30Ta B 75
(YHTOB Ha KBaJIpaTHBIA MIOWM Ui KOJUYECTBEHHOro ompexaeneHus. Jlns ynpaBieHwHs
yKa3aHHOW CHCTEMOW W aHajm3a naHHbIX ucnoib3oBamu Chromeleon 7. Q-Exactive Plus ¢
ucroyHnkoM MOP Obut compsiker ¢ cucteMoit nByxmepHOi KX TOIBKO AUl XapaKTepU3aLuu.
VYKa3zaHHOE YCTPOHCTBO pPabOTali0 B TOJIOKUTENBHOM PEXHME NPH HANPSDKEHUH KalWusipa,
pasHoM 3,8 kB, Temneparype kamwisipa, pasHoit 350°C, ckopocTi 00KMMHOTO MOTOKA, PaBHON

40, U CKOPOCTH BCIOMOraTeJbHOrO MNOTOKa, paBHON 10. IlosnHble CHExTpbl CKaHUPOBAHUS
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cobupamu B nawmamasoHe m/z, pasHoM 150-2000. Jns cOopa u anHanmm3a paHHbix MC
UCTIONIB30BAJIH ITporpaMMHoe obecriedenrne Thermo Xcalibur.

[Tnomane nMuka KakAOro CIOKHOTO 3dupa onpenessiin no xpomarorpamme ¢ JI3A u
cymmupoBanu ais yuera uHtaktHoro 11C80. Ocrasmmiics nocne aerpagauuu npoueHt 11C80
paccUMTBIBAIM IyT€M CPAaBHEHUS CyMMbl IUIOLIaiell MHUKOB CJOXHOTO MOHO3(Upa,
3IOMPOBAHHOTO Mexkay 25 u 30 MMHYyTaMH B Ka)K[blii MOMEHT BPEMEHH, C CYMMON IUIOIIAAeN
IIMKOB B HYJIEBOM MOMEHT BpeMeHU. OTHOCHTENIbHBII MPOLEHT CIOXKHBIX 3(UPOB PA3IUIHOIO
TIOPSIIKA WJTH OOIIMX CIIOKHBIX 3HPOB MOKET OBbITh PACCUUTAH AHAJIOTUYHBIM 00Pa30OM.

Anamu3  pgerpagamuu  I[IC80 ¢ KIC-1 4enosexka, IIIC kpoauka u
(papmManeBTHYECKHM COCTABOM AHTHTEJIA

Bnusinne kapOokcmmcrepasel 1 (KOC-1) denoBeka m medeHouHol screpassl (I19C,
anrn. «LES») kponuka Ha IIC80 mccnenoBann myrem cmemmBanus 2 mMxia 0,1 mr/mun KOC-1
yenoseka win 0,02 mr/mn IT3C xpommka ¢ 2 Mk 1% T1C80 B 16 mxa 10 MM rUCTUAMHOBOTO
oydepa, pH 6,0, ¢ mocnenyromeit nakybamuei npu temneparype 4°C B teuenue 1,5, 8 u 18
94acoB, COOTBETCTBEHHO. OIHY alTMKBOTY (3 MKJI) KaXIOro pacTBopa pas0aBisuiu B 25 pa3 myTem
nobasienunst 72 Mk 10 MM ructuauna, pH 6,0, nepen ananu3om criocodom KX-/13A.

I'mopomus I1C80 B papmanieBTHUECKOM COCTaBE MAT HCCIIEAOBAIN MyTEM CMELINBAHUS
18 mxi 50 mr/mn MAT (Oydepnspiii oOmen Ha 10 MM ructuaus, pH 6,0) ¢ 2 mxn 1% TIC80 u
nocienyrouieit nakyoanuu npu temneparype S°C B teuenue 18, 24 u 36 yacoB. OqHy aIUKBOTY
(3 mxx) kaxporo pacteopa pasdasisuu 25 pas B 10 MM ructunune, pH 6,0, nepen ananuzom
criocobom XKX-JI3A.

Nuruduposanue Juna3 aHTuTeJIaMH, npoucxoasamumu u3 CHO

Cepun-ruaponassbiii 30H nectuoObuotnH-O®® ActivX pasdasmsmm B JIMCO no
xoHueHTpauuu 0,1 MM ¢ mojy4eHHueM HUCXOIHOro pacTBopa. ANMKBOTHI 0O0beMoM 1,25 Mk, 5
MKJT U 20 MKJI UCXOTHOTO pacTBOpa 30HAA CMeInuBajiu ¢ 5 Mr MAT B 1-kpatHoMm ¢ochaTHO-
coneBoMm Oydepe (PCB, anrn. «PBS») B koHe4HOM 0OBbemMe 1 M, MOCJEe Yero OCTOPOIKHO
BpALIaJM MPH KOMHATHOHM Temneparype B TeueHune | yaca. 3aTeM B KaXKIOH CMECH BBIOJIHSIH
Oydepnbiii 0omen Ha 10 MM ructunus, pH 6,0, miis ynaneHus: cBOOOIHBIX 30HIOB U JTOBOIUIIH
koHIeHTpauo MAT 1o S0 mr/mi. Kaxnabrii o6paser nocie OydepHoro oOMeHa HHKyOUpOBAIH C
0,1% IIC80 mpu temmneparype 5°C ¢ mocneayroumm aHanmuzom aerpaganuu [1C80 crocobom
KX-TBA.

JenJienust 1unas u3 aHture, npoucxoasmux 3 CHO

OKCIIEpUMEHT MO  JACIUIENMH  JIMMA3  BBIIOJNHSAJIM € HCIOJb30BaHHEM
UMMOOMITM3UPOBAHHOTO  CEPUH-THAPOJA3HOrO 30HAAa AecTHOOHMOTHH-OD  ActivX. s
UMMOOMITM3AIMH YKa3aHHOTO 30H/a 35 MKJI CepUH-THAPOIAa3HOrO 30HAa ActivX n1ecTHoONOTHH-
®® (0,1 MM ucxomssiii pacteop B JAMCO) cHauyana CBSI3bIBAIM C 2 MI' CTPENTABUAMHOBBIX
rpanyn Dynabeads no konHeunoro oowema 1 mia B 1-kpatHoM @CB myTeM MSATKOro BpareHHs
Npyu KOMHATHOW TEMIIEpaType B TeUeHHe 2 4acoB. TeXHOJIOTMYECKUH KOHTPOJBHBIN oOpaszen
nojryyanu rmytem cmemusanus 35 Mkt [IMCO ¢ 2 mr crpentaBunuHOBBIX rpaHys Dynabeads no

koHeuHoro oowvema 1 mut B 1-kpatHoM @CB 1 MATKOro BpalieHus IPU KOMHATHOM TeMIiepatype
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B TeueHue 2 4acoB. YKa3zaHHble IpaHyibl npombiBaiu 3 pasa B l-kpatHom ®Cb, a 3arem
noBTopHO cycrieHaupoBain B 800 wmka  1-xpatHoro @DCb. 3areM Kk  yKa3aHHBIM
CTpenTaBUANHOBBIM TpanysaM Dynabeads, coemuHeHHBbIM ¢ 30HIOM D@, nobapmsu 5 Mmr
oOpasua MAT 1 HHKYOMpOBAJI IIPU KOMHATHON TeMIepaType ¢ MSTKUM BpallleHHeM B TeueHHe |
yaca. B HamocanouHO kuaKOCTH BRINONHAIN OydepHblii oOMeH Ha 10 MM ructunus, pH 6,0, n
JIOBOAMJIM KOHIEHTpauuo MAT 1o 50 mr/mi. 3arem oOpasilibl HAAOCATOYHOMN JKUAKOCTH MOCITE
Oydeproro oomena unkyOupoBanu ¢ 0,1% IIC80 mpu Temmepatype 5°C ¢ mocniemyroimum
aHamuzoMm aerpananuu [IC80 ciocobom XKX-JI3A.

BoisiBiienne 6enkos kierku-xo3siuHa (BKX) B anrurenax, npoucxoasmux u3 CHO,
C MOMOLIBI) OCHOBAHHOIO HAa AKTHBHOCTH mnpopuauposanus OGeaxkos (OAIlb, anra.
«ABPP»)

Cepun-ruaponasubiii 30H1 naectuoOuotTnH-O®® ActivX pasbdasmsim B JIMCO no
koHueHTpauuu 0,1 MM ¢ momydyeHHeM HCXOAHOTO pacTBopa. ANMKBOTY 00BeMOM 20 MK
HUCXOJHOTO pacTBOpa 30HAA CHaudaja cMmemuBanu ¢ S Mr MAT B 1-kpatHom @Cb B KOHEUHOM
oObeme 1 M1, moce 4ero OCTOPOKHO Bpallajiy NMPH KOMHATHON TeMIiepatype B TeueHune 1 Jaca.
CBoOonHbIE 30HBI YOI (QUIBTPOBAHUEM, & OEJIOK M3BJIEKAJIH C MOMOIIBI0 5 M MOYEBHHBI B
@CB. K pactBopy nodaBisuy 2 Mr CTpenTaBUINHOBBIX TpaHys Dynabeads u nakyOuposanu npu
MSTKOM BpallleHuH IpU KOMHATHOM TemmepaType B TeueHue 2 yacoB. l[locne ynaneHus
HaJ0CaOYHOMN KHUIKOCTH rpanysibl Dynabeads cobupany ¢ moMoIIp0 MarHuTa U MPOMBIBAJIH C
nomoueio S M moueBunsl B @CB, a 3aTrem noBTOpHO cycnenauposanmy B 5 M mouesune/5S0 MM
pactBope Tpuc ¢ 5 MM TKO®. benku neHaTypupoBajau U BOCCTAHABINUBAIU MPU TEMIEpaType
55°C B Teuenue 30 MuHyT, a 3areM HHKyOupoBamu ¢ 10 MM momaueramunoMm B TedeHue 30
MHHYT B TEMHOTE. AJIKHJIMPOBAaHHBIE OeNKM pa30aBisui B S5 pa3 U pacIIeIUBsUTH C MOMOIIBIO |
MKr TpurncuHa mnpu temmeparype 37°C B Teuenume Houm. ['panynsl Dynabeads ynansim
MarHuToOM, a HaJOCAJOYHYIO JKUAKOCTb CO CMECHI0 MENTHAOB MOAKHUCISIN C MOMOIUBIO 5 MKII
10% MK, obecconuBanu ¢ momoibto obecconuBaromero Hakoneunnka GL-Tip™ SDB (GL
science, Anonus) u moBTOpHO cycneHaupoBanu B 40 mxn 0,1% MK. 15 mkn nmepeHocuian B
snneHaopd-npodupku mis ananuza crnocodbom HaHO-KX-MC/MC, a ocTanbHON 00BEM XpaHHIU
npu Ttemneparype -80°C. OOpasubl myisi OTPULATENBHOTO KOHTPOJS TOJyYajdd MyTeM
NEePBOHAYAIBHOTO HarpeBaHust oOpasua MAT mpu Temneparype 80°C B TeueHHe 5 MUHYT IS
JCHATYpaluyd BCeX OEJNKOB, YTOOBI MPENOTBPATUTBH CBSI3bIBAHHE OEJIKOB KIIETKU-XO3SHMHA C
CepUH-THIPOJIA3HBIM 30HAOM NeCTHOONOTHH-DPD ActivX.

Anaans cnocobom KX-MC/MC.

Cwmecp nmentunos pacteopsuin B 40 mka 0,1% wmypasbunoit kuciotel (MK) u cragana
3arpyskanu 10 Mkn B KOJOHKY-J10BYIIKY Acclaim PepMap 100 C18 pasmepom 20 cm x 0,075 Mmm
(Thermo Fisher Scientific) ans obecconmBanus, a 3aTeM pa3aeisii HA AaHATUTHIECKON KOJIOHKE
Acclaim PepMap 100 C18 pa3mepom 250 mm x 0,075 mm B cucreme UltiMate 3000 nanoLC
(Thermo Fisher Scientific). [logsrmknyto ¢asy A rorosuwmu u3 0,1% MK B cBepxuucToii Bozne, a
noaBwkHYy0 (asy B rorosunm u3 0,1% MK B 80% aneronutpune (ALIH). Ilentuas! paznensm

B 150-MuHyTHOM JMHEHHOM rpaguente 2%-32% Oydepa B npu ckopoctu noroka 300 Hi/MuH.
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UltiMate 3000 nanoL.C 6b11 coenunen ¢ macc-criektpomerpoM Q-Exactive HFX (Thermo Fisher
Scientific). VkasaHHbI Macc-CIIeKTpOMETp padoTal B pexuMe, 3aBHCSINEM OT JaHHBIX, B
kotopoM 10 Hambojee WHTEHCHUBHBIX HMOHOB IIOABEPrajuCh (parMeHTalid C ITOMOLIBIO
IMCCOLMALMM TP CTOJKHOBEHHH ¢ Oosnee Bbicokoil sHeprueit (anrn. «HCD») ¢
HOpManu3oBaHHOM sHepruen cronkHoseHus (HOC, anrn. «NCE»), pasHoii 27%, AGC, paBHbIM
3e6, MaKCUMaJIbHBIM BPEMEHEM BIIPBICKA, paBHBIM 60 MC, AJI KaXXI0T0 MOJHOIO CKAHUPOBAHUS
MC (ot m/z, paBroro 375-1500, ¢ paspemenuem, paBHbiM 120000) u ¢ AGC, paBHbIM le5,
MaKCHMaJIbHBIM BpeMEHeM BIpbICKa, paBHbIM 60 mc, mis codbrrniit MC/MC (oT m/z, paBHOTO
200-2000, ¢ paspewmenuem, paBabiM 30000).

IIpsaimoe pacmenienne MAT-1

100 mkxr MAT-1 BBICYLINBAJIM B CKOPOCTHOM BaKyyMe, 3aTeéM IOBTOPHO pacTBopsiiu B 20
MK 8 M moueBuHbl, conepxamei 10 MM ITT. benok neHatypupoBaju U BOCCTAHABJIMBAJIN
npu temreparype 55°C B teuenme 30 MuHYT, a 3areM WHKyOupoBamu ¢ 6 mxin S50 mr/mi
uonaneramuna B TedeHue 30 MUHYT B TE€MHOTe. AJIKWIMPOBAHHBIA O€JIOK pPaCIIEIUsId C
nomomero 100 Mk 0,1 Mxr/Mkin Tpuncuna npu remnepatype 37°C B Teuenue vouu. [lentunnyro
CMeCh MOAKHUCISIH ¢ moMombio S Mk 10% TpudropykcycHoi kucnotsl (T®K, anrn. «TFAY).
Obpasen pazdasisumm 10 0,4 MKI/MKJT M BBOJWIH 2 MKJI B KOJIOHKY IS aHa/n3a criocodom XK X-
MC/MC.

MITP-anann3 K3C-B1L u K9C-1L B MAT-1

O6pa3us! pacmerieHHol cvecu (0,8 MKT) HampsMyro 3arpykajid B KOJOHKY-JOBYIIKY
Acclaim PepMap 100 C18 pasmepom 20 cm x 0,075 mm (Thermo Fisher Scientific) nns
o0ecconmBaHus, a 3aTeM pa3leisuid Ha aHajauTudeckoil kosnonke Acclaim PepMap 100 C18
pasmepoMm 250 mm x 0,075 mm B cucreme UltiMate 3000 nanoLC (Thermo Fisher Scientific).
Kononky npensaputenbHO ypaBHOBemuBaiu 98% mnonsuxkHON (a3el A (IPUTOTOBJICHHOW U3
0,1% MypaBbUHOW KUCIOTHI B Boze) M 2% moxaBmwkHOH (asel B (mpurortoBnenHoit u3z 0,1%
mypaBbuHON kuCIOTBI B 80% AILIH) mpu ckopoctu motoka B 300 Hi/muH. Ilocie BBenmeHwUs
obpasua B TeyeHue 100 MUHYT NMPUMEHSUIN JIMHEHHBIN rpagrieHT oT 2% 1o 37% NoaBUKHOMI
¢daser B nns paspmenenust mentuaoB. JIaHHBIE MAacC-CIIEKTPOMETPHH TONYYaIH C MOMOIIBIO
MOHUTOpHHIra mapaienpHbix peakuuii (MIIP, anrn. «PRM»), HaueneHHbIX Ha 3 menTuaa -
LNVQGDTK  [m/z  437,7351*"],  AISESGVILVPGLFTK [m/z 8159744*] u
ENHAFVPTVLDGVLLPK [m/z 925,0145%"] - us K3C-1L, 3 nentuna - APEEILAEK [m/z
500,2715*"], DGASEEETNLSK [m/z 640,2861*'] u IRDGVLDILGDLTFGIPSVIVSR [m/z
819,1355*"] - wu3 KDOC-BIL, u 3 nmemruma - GPSVFPLAPCSR [644,3293%],
LLIYDASNRPTGIPAR [586,3283%"] u STSESTAALGCLVK [712,3585%'] - u3z mMAT-1. Bo
BCEX HKCIIEPUMEHTAX MOJHBIA Macc-CHeKkTp ¢ paspewmeHneM B 120000 otHocuTenbHO m/z 200
(uemp AGC: 1e6, makcumanpHOE BpeMst BrpbIcka: 60 mc, m/z: 350-2000) conposoxnancs MITP-
CKaHMPOBAaHHWEM MO pacmucaHuio ¢ paspermenuemM B 30000 (uenp AGC: leS, makcuManbHOe
Bpems Brpbicka: 100 mc). [IpumeHsN AUCCONMALIMIO NMPH CTOJKHOBEHHH C Oojee BBICOKOM
sHepruei (anrn. «HCDy») ¢ HOpManu3OBaHHOH 3Hepruei CTOJKHOBeHUss B 27 3B u okHOM

A30JSILMA B 2 m/z mis adaimsa merogom MC/MC.
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IIpumep 1. BoisiBieHue mnojucopdata B (apManeBTHYECKOM CcOCTaBe MAT ¢
nomouibio AByxmepHoii JKX-/3A/MC

ITonucopOate! U3 (papMaLEBTHUECKUX COCTABOB MAT OTHENSIH, UIACHTHQULHPOBAIN H
KOJIMYECTBEHHO omnpenensyii ¢ nomombio nyxmepHoit JKX-J[3BA/MC, crneays HEMHOro
MoaupUIIMPOBAaHHOMY crioco0y cornacHo Yi Li ef al., cm. Bbune, 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). Jnst ynanenuss MAT npuMmeHsin KojoHKy Oasis Max B mepBoM
mmepenun XXX, a st pasnenenus ocraBmuxcs 1109 u cnoxubix 3¢upos [103 Ha ocHOBE uX
COZEp KaHUSI U THUIA KUPHBIX KUCJIOT MPUMEHSIIH OOpalieHHO-()a30ByI0 XpoMaTorpaduro BO
BTopoM u3MmepeHuu. Pparmentsl [IC80 amoupoBanu B cienyromem nopsake: 1103, T10OD-
usocopbun, [T10D-copbutasn, ciokHbIe MOHO3(GUPHI, AU3GUPLL, TPUIPHUPEI U TeTpadPupsl (¢ur.
1, manens cmpasa). CTPYKTypy KaKOOrO CJOKHOTO 3(HUpa BBLICHSIM C TIOMOIIBI Macc-
CIEKTPOMETPUH Ha OCHOBE XHUMHUYECKOW (OpPMysbl MMOJMMEpa U HOHA JUOKCOJAHWIIHS,
oOpa3oBaBIerocss B pesyibrare ¢parmeHTanuu B uctroynnke. Ha ¢ur. 1 manens A cmpasa
TpeACTaBIIsieT COO0H penpe3eHTaTUBHYIO XpOMAaTOrpaMMy MoyiHoro nonHoro toka (ITHMT) TIC80
C TJaBHBIMH NHKaMH, OOO3HAUEHHBIMH B mopsiake smouposanus: 1103 - ITO3-m3ocopbun -
[TO3-copburan, [T03-copburan-mononunonear, [I09-copburan-monoosear, [103-u3zocopbun-
monooseatr u [103-monoonear, [TOD-copburan nuHoNeat/ciaoxHbd Amddup oneara, [103-
copburan-guonear, [10D-m3ocopOun-nuonear wu  I103-mmonear, BepositHo, [IOD-
u3ocopbun/I103-nmuHONEaT/cnokHbIN a3 dup oneata, U cMech TpuoJieata u terpaosieara [109-
copburana. Cnenyer orMeTuThb, uTo UK 8 Ha Qur. 1 OpUT 0003HAYEH KaK BO3MOXKHASI CMECh
[1O3-u30copbuna/II0D-nmuHOMEaTa/CNOKHOTO AUd(Upa OeaTa, MOCKOJbKY €ro MacC-CIeKTPhI
ObUTH CIIMIIKOM CJIOKHBIMH JUTs HHTEpnperanmu. KoandecTBeHHOE onpeneneHune noaucopoaTon
OCYIIECTBISUIM C TIOMOINBIO XPOMATOrpaguyeckoro aHajau3a C ACTeKIHeH 3apspKeHHOTO
asposouist (JI3A) (¢ur. 1, manens B cripasa).

Ipumep 2. BoicTpas aerpananus I1C80 B papmaneBTHYeckom cocTaBe MAT-1

brictpas nerpananus [IC80 B MAT-1 HaOmoganack npu XxpaHeHuu npu temmeparype S°C
B T€4YeHHE 30 4acoB. 3HAUYUTEJIbHOE CHIDKEHHE HAOIOIAIOCh B IMHKAX, JIFOUPYEMBIX MEXKAY 25
u 30 MuHyTaMHu, NPEACTABISIFOIUX CioxkHble MOHO3pupel 103, T. e. IIOD-copburan-
mMoHonuHojeat, [103-copburan-monooneat, [103-u3zocopdbun-monoonear u [103-moHOO€AT, B
To Bpems kak smoupoBaHue I103 mexny 10 m 18 MuHyTamMu BBISIBUWIO 3HAUYMUTEIbHOE
noBbiieHne (¢pur. 2). He ObIJI0 HUKAKUX U3MEHEHUN B CIIOXKHBIX JH-, TpU- U TeTpaddupax [103,
3IOUPYEMBIX MekAy 32-45 MUHYTaMU. DTOT YHUKAJIBbHBIN MATTepH Jerpafaliy Mpeanoaraer,
4TO, BEpOsiTHee Bcero, 3a aerpamaunio I[1C80 orBewaer omHO ceMeicTBO Jmmas/screpas. ITo
CEeMEHCTBO THAPOIIA3 MOKET OCYIIECTBIISITh AeTPAIafiO TOJIBKO CIOXKHYK MOHO3(HUPHYIO HacTh
I1C80, ocraBisisi HETPOHYTBIMU CJOXKHBbIE 3(Gupbl Oonee BBICOKOTO mopsinka. Ecmum Obl B
Aerpagauuy ObLT 3a€WCTBOBAH OOJbIE YeM OAMH THUIl THAPOJA3bl, MATTEPH Aerpataliy Obul

OblI D0JIEE CIIOKHBIM.
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IIpumep 3. HUnruGuposanue .mnas aectuoduotTuH-¢propdochonarubim (PD)
30HI0M NMPHBOIMT K ycTpaHeHUI0 Aerpagauuu [1C80

ITockonpky OONBIIMHCTBO JIMIA3, KOTOpPble, KakK COOOIIANOCh, OCYIIECTBIISIOT
Aerpajalliio MoIucopOaToB, MPUHAAJNEKAT K CEMEHCTBY CEpPHH-THAPOJNIA3, aBTOPBI JAHHOTO
M300peTeHNs] BBIMOJHUIM 3KCIIEPUMEHTBI M0 MHIMOMPOBAHUIO C HCIOJIb30BaHUEM 30HAA DD,
JIaHHBII 5KCIIEPUMEHT IMO3BOJISIET UIEHTU(PUIMPOBATh M OTJIUYUTH (PEPMEHTATUBHO AKTUBHbIC
T'UAPOJA3bl OT JPYrUX HEAKTUBHBIX THAposia3 JuO0 B MX 3uMOreHHod ¢Qopme, mmbo ¢
SHIOTeHHbIMU MHruOUTOpamMu. OOOCHOBaHKME MAHHOTO SKCIEPUMEHTA 3aKJF0YAeTCs B TOM, YTO
€CNIH TPHUCYTCTBYET Kakas-TuOO AaKTHBHAs CEPUH-TUAPOJa3a, N00aBleHHe ee WHruouropa
OCTaHOBUT (PYHKIMOHUpOBaHHE (EepMeHTa, B JaHHOM ciydae - nerpamauuro I1C80. 3oHA
necTuoONOTHH-PD SBIIAETCS OMHIUM U3 KOMMEPYECKH JTOCTYIHBIX CEPHH-THIPOJIA3HBIX 30H/OB,
KOTOpBIE COAEPIKAT PEaKIIMOHHOCTIOCOOHYI (TophochOHATHYIO TpyIIy, KOTOpas oOpasyer
KOBAJIEHTHYIO CBSI3b C Ser B KATAJUTUYECKOM LIEHTPE THIPOJIa3bl CEpPUHOBOTO THIIA U OJIOKHPYET
ee (EepMEHTATUBHYKO AaKTHBHOCTb. JIaHHBIA SKCIEPUMEHT MO WHTHOMPOBAHUIO SICHO
MPOAEMOHCTPUPOBAIL, 4TO Tipu 1oOaBieHNH Beero jaummb 0,125 MM 30H1a @D hepmeHTaTHBHAS
aKTUBHOCTh  TOJIHOCTBIO  mpekpamanack (¢ur. 3). JIaHHBIA  SKCIEPUMEHT  TaKXKe
NPOIEMOHCTPUPOBAJ, YTO B HCCJIENOBAHHOM (PapMaLIEBTHUECKOM COCTaBE JIEKAPCTBEHHOT'O
npenapara NpuCyTCTBYET TOJBKO JIMMA3a CEPUHOBOTO THIIA, TIOCKOJIBKY 30HA AeCTHOONOTHH-DD
cnieun(pUIeH B OTHOLIEHUH CEPUH-THAPOIA3bI.

IIpumep 4. [enneuusi auna3 aectuodouoTuH-proppochonarueim (PP) 30HaOM
NpuBOAMT K cHHKeHHI0 Aerpagaunu [IC80 B ¢papmaneBTHYECKOM cOCcTaBe MAT

3areM aBTOpPbI JAHHOTO H300PETEHHs BBIMOJNHAIN MAEMJIELHUI0 JIUMa3 C IMOMOIIBIO
UMMOOUITM3UPOBAHHOTO CepHUH-rHaponasHoro 3oHga P@ ActivX. buornHoBass 4yacTh 30HOA
MOXKET OBITh 3aXBayeHa W HMMMOOMJIM30BaHA HA CTPENTAaBUIUHOBOW ITOBEPXHOCTH, YTO
NO3BOJIsIET KOHLIEHTPUPOBATh U OUHUINATh 3aXBadeHHbIE CEPUH-TUAPOa3bl. CxeMa 3KCrepuMeHTa
No ACTUIEHNH CIOyXUT OByM wLessiM: 1) ecmu perpamauumsi [IC80 BbI3BaHa numasoil (-amw),
npuHAANeKamed (-MMH) K CeMEHCTBY CEpPHH-THIPOJA3, ACIUIeNUs NPUBEAET K CHIDKEHHIO
nerpagauuu I1C80; 2) nmumasy (-bI), 3aXBaueHHYIO (-bl€) 30HAOM NeCTHOOHOTHH-D®D, MOXKHO
nanee UACHTU(PUIHPOBATD C MOMOIIBIO MACC-CIIEKTPOMETPHUUECKOTO aHAIN3A.

JlaHHBIN SKCHEpUMEHT MO JAeIJIeLUH BBIIOJHAIM TakK, Kak OINHCAHO B pasfelne
«Matepualibl U METOIbI», CO CXeMOW aerieluud MAT, mpeacTaBieHHOW Ha ¢ur. 4. 30HA
necTuoOnOTHH-PD CBsI3BIBATIM CO CTPENTABHAWHOBBIME rpaHyiaMu Dynabeads mist merennun
mumna3. Kak mokazaHo Ha ¢ur. 5, mo nmerutenuu jsunasel okosio 44,7% perpagaiuy CIOKHBIX
mouo3dupos I1C80 B MAT-1 Habmomanoce mocie 18-yacoBoii MHKyOaLMU MpU TeMIepaTrype
5°C. JHononuutenbHass 18-yacoBass WHKyOamusi mNpuBeNa K TOJHOH TOTEpe CIOXHBIX
mouoadupos I1IC80. Ilocne merenuu Jumasbl HAOMIOAANOCH MEHbIIe deM 8% nerpaganuu
I1C80 kak mocne 18 4, Tak u mocie 36 4 uHKyOaunu. Pe3ynpraTel JAHHOTO 3KCIEPUMEHTA IO
JETUIeLINN YKa3bIBAIOT HAa TO, YTO Jjumasza (-bl), KOTOpasi (-bie) BbI3bIBaJIa (-JIH) IErpagalyio
I1C80 B MAT-1, Opina (-u) ymanena (-bI) 30HAOM AeCTHOOMOTHH-PD. UT0oOB! yOEOUTHCS, UTO

HUMCHHO 30H, 4 HC MArHUTHBIC CTPCIITABUANHOBBIC I'PAHY JIbI BSaHMOHeﬁCTBOBaHH C JIuIia3aMu, B
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JaHHbIE 3KCMEPUMEHTbI OBbLT BKJIFOUEH KOHTPOJIbHBIA TEXHOJOTHYECKUil oOpasen. YKa3aHHBIN
KOHTPOJIBHBII TEXHOJIOTHUECKUI oOpaszer] mosydyand IyTeM CMeImuBaHus MAT-1 TONBKO C
MarHUTHBIMH CTPENTABUAMHOBBIMU IpaHyjaMmu, Oe3 noOaBieHHs 30HAA NecTHOOHOTHH-DO.
Oxomno 29% u 86% nerpapauuu I1C80 B MAT] HaOmonanoce mocne 18 1 u 36 4 unkyOaLuu npu
temnepatype S5°C, COOTBETCTBEHHO, YTO VYKa3blBa€T HAa HaJW4YMe OMNPEIEJICHHBIX
Hecnenn(pUUeCKNX B3aMMOJCHCTBUI MeXIy JHIa3aMM W MarHUTHBIMH rpaHyinamu. Ilo
cpaBHeHMIO ¢ 30HAOM @@, gumaspl, yAadsieMOH IOCPEICTBOM — HECHeIM(pUYECKHX
B3aUMOJEHCTBUH, OBLJIO 3HAYUTEIBHO MEHbINE, MOATOMY OOJIbLIAs YaCTh JIUMA3bl OblIa yaaieHa
NyTeM CHerH(pIIecKoro CBI3bIBAHUS MEKAY UMMOOHIN30BAHHBIM 30HI0M P@ U numna3oii.

Ipumep S. IleyeHouHble KapOOKCHIICTEPa3bl HAeHTHGUUHPOBAIH BO (QpaKuHHU
MAT-1, CKOHIEHTPHPOBAHHOM C MOMOWIbIO 30HAa DD

benku  KIETKU-XO3siMHA, 3aXBau€HHbIE 30HAOM JAeCcTHOOHMOTHH-PD, mnoxasepramu
pacCIIEIUIEHHUIO TPUIICHHOM M MacC-CIIEKTPOMETPUUECKOMY aHaJIM3y TaK, KaKk OMHCAHO B pasjene
«Matepuanbl 1 Metoas». Cpenu 15 naeHTH(UIMPOBAHHBIX OEJIKOB KJIETKU-XO03s1MHA (Talnuna
1) xapbokcmmcrepassl KOC-BIL (anrn. «CES-B1L») u KOC-1L (anrn. «CES-1L») Obum
uneHTHGUUpoBaHbl BHepBble. llyreM CpaBHEHUs] C OEHATYPHUPOBAHHBIM KOHTPOJBHBIM
obpasuom (tabnumma 2) Obul caenaH BBIBOA, 4TO oba Oenka ObUIM 3aXBadyeHbl IMyTeM
cneunduieckoro cesazbiBaHus ¢ 30H10M OP. KOC-1L npertnduimpoBaim TOIbKO B aKTHBHOM
¢dopme, HO HE B NEHATYpUPOBAHHOH (OpMe, YTO MO3BOJSIET MPEAINOJIOKHUTh, YTO YKa3aHHAs
kapOokcmmacTepasa Obita Omonornvyeckn aktuBHa B MAT-1. KOC-B1L npentuduimposanu B
aKkTUBHON ¢opme ¢ 13 yHUKaIbHBIMH TMENTHIAMH, B TO BpeMsl KaK TOJBKO 2 YHHMKAJIbHBIX
nenTuaa ObUIM B IEHATYPUPOBAHHBIX (POpMax, UYTO MPEANOJaraeT, YTo HeOONbIIOe KOJTHMYECTBO
6enka KOC-B1L 6but0 cocoOHO HecienM(pHIecKH CBSI3bIBATBCS C MATHUTHBIMH TPaHyJIAMHU, U
JaHHBIE PE3YJIbTAThI COMJIACYIOTCS C Pe3yIbTaTaMU KOHTPOJIBHOIO TEXHOJIOIHYECKOTro obpasua B
skcnepumente no aemenuu (pur. 5). Tem He MeHee, ropa3no OoJblIee YHUCIO YHHUKAIbHBIX
NENTUAOB, UICHTH(PHULMPOBAHHBIX B aKTUBHBIX (hOpMax, MO3BOJSIET MPEANOI0KUTh, 4To KOC-
BI1L Takxe orBercTBeHHa 3a aerpanauuio [1C80. Urto kacaercss Apyrux MASHTHHUIUPOBAHHBIX
OENKOB KJIETKH-XO35IMHA, OOJBIIMHCTBO M3 HUX MOXKHO JIETKO OMpPENENIUTh KaK HEAKTUBHBIE
(bepMeHTBI, MOCKOJIBbKY OHU BBIIBIISUTUCH B OOOMX YCJIOBHUSAX C OMHAKOBBIM YHCJIOM YHHKAJIbHBIX
NENTHAOB, HAaNpUMep, OeNIOK, MOJOOHBINA KYJUTHHY 9, U LepyJIOIIa3MUH. AHHOHHBIA TPHUIICHUH-2
uneHTuuupoBann B MAT-1 B akTHBHOH (hopMe, TOCKOJBKY OH TaKXKe SBISIETCS CEpUH-
NpOTEa30i, OIHAKO €ro MOXKHO HCKJIIOUHUTh H3-3a €ro (PyHKLUUHU MpoTeasbl, HE HMEIIEH
otHomenus Kk paerpagaumu I1C80. JIBa ApyrMx COBMECTHO 3aXBaY€HHBIX O€NKa, aKTHH H
AHHEKCHUH, TaKKe MOXKHO HCKJIIOYMTH U3 mporecca aerpagauuu I1C80 u3-3a oTCyTCTBUS Y HUX
(epMeHTaTUBHBIX (PYHKIHII.

Jlnist oripenenieHus CopepkaHusl HOBbIX uaeHTuHuuposanHbx nunas3, KOC-B1L u K3C-
IL, mpoBomumm ananmu3 cnocodom MIIP. Konmentpaumn KOC-BIL u K3C-1L Opum
onpeneneHpl kak 9,6 u 9,0 yacteil Ha MWIIMOH, COOTBETCTBEHHO. OTHOCHUTEIBHO HU3KOE
cofiep KaHue BYX YKa3aHHBIX JIMIA3 MO3BOJISIET MPENIIONOKUTh X CHIIbHYIO (P€PMEHTATUBHYIO

aKTUBHOCTb B oTHOLIeHUH aerpanamu [1C80.
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Tabnuua 1. Benok KjIeTKH-X035IHHA, CKOHLEHTPHPOBAHHBIN ¢ MOMOIILIO 30HAA

OD, uaeHTHPUIHPOBAHHBIH B HATHBHOM MAT-1

Benok B MAT-1 (HATUBHOM) YuerHbiil Ne Hucao yHuKANLHEIX
NeNnTHAOB
benok, nonoOHbIi neqeféo_tiﬂon KapOoKcHICTEpase AOAO6117X9 13
benok, monoOHbIi neuenouHon kapbokcmmcrepase 1 | AOAO61IFE2 7
Ilepokcupenokcun-1 Q9JKY1 7
o AOAO061IMU
benok, mogoOHbI KyJuTHHY 9 7 7
CoenuHUTEIBHBIN TIAKOTIOOUH G3HLU9 6
TpancTuperux G314M9 6
I'muuepanbaerun-3-hocdarmernaporeHasa AO0A0611DP2 3
Llepynonnasmun AOAO061INJ7 3
AHHEKCUH G31G05 3
AHUOHHBIN TPUIICUH-2 G3HL18 3
benok, ces3piBatomuii BuTaMmuH D G3IHJ6 3
Bbenok, monoOHbIi pudocomansHOoMy Oenky S27a AOA061IQSS 3
youksuruHa 408

benok, nogoOHbIH 1ECMOKOJUIHHY 2 AOAO061IEGO 2
Penentop THPO3UHNPOTEUHKUHA3BI G3HGO67 2
AKTUH, IMTafKasi MyCKyJIaTypa aopThl G3HQY2 2

Tabnuua 2. Benok KJIeTKH-X035IHHA, CKOHLEHTPHPOBAHHBIN ¢ MOMOIILIO 30HAA

DD, uaeHTHPUIHPOBAHHBIH B JeHATYPHPOBAHHOM MAT-1

Besiok B MAT-1 (1eHATYypHPOBAHHOM) YuerHbiil Ne Hucao yHukaLHEIX
NenTHI0B

benok, nogoOHbIN KyJUIHHY 9 AOAO61IMU7 7

Tpancruperux G314M9 4

benok, nogoOHbIi pubocomaibHOMy Oenky S27a AOAOG1IQSS 3
yOukButuHa 408

I'muuepanbaernn-3-docdaraernaporeHasa AO0AO061IDP2 3

Ilepokcupenokcun-1 Q9JKY1 3

benok, ces3piBaromuii BUTaMuH D G3IHJ6 3

LlepyaonnazmMun AOAO061INJ7 2

PenenTop THPO3UMHNPOTENHKUHA3BI G3HG67 2

benok, nogo0OHbIN 1ECMOKOJUTHHY 2 AOAO061IEGO 2

benok, nogoOHbIH neqellig(itiHon KapOOKCHIIICTEPaA3e AOAOG61I7XO
CoenuHHUTETHHBIN TUIAKOTJIOOUH G3HLU9 1

[pumep 6. Ilatrepn aerpagauum IIC80 ¢ meueHouHoll kapOokcmacTepa3oi 1

YeJIOBEKA H MEeYeHOYHOH 3CTEPAa30H KPOJIHKA
OpHOl M3 pacnpOCTpaHEHHBIX U BaXKHBIX MpakTHK B aHanuse BKX sBasercs mposepka

(YHKIIUM aKTUBHOCTH JIMMA3bl. YKa3aHHBIC 3KCTIEPUMEHTBHI N0 MHTUOMPOBAHUIO M JETUICIIHH
npenoctaBmwin yoenutenbHble AokasatenbcTBa Toro, uto KOC-BIL u KOC-1L, BepositHee
BCETO, SIBJISIIOTCS JIMMIA3aMH, OTBETCTBEHHbIMU 3a Aerpagauuto I[1C80. OnHako, y4yuThIBasi, 4TO
ucnosp3yembiii 3001 PP crenudpudeH HE B OTHOIIEHHH OJHOro Oejika, a B OTHOLIECHUH

ceMeiicTBa O€NKOB, BO3MOXHO, 4YTO napyras (-ue) numasa (-bl), TpencraBieHHas (-ble) B
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UCCIIEIOBAHHOM JIEKAPCTBEHHOM TIIpemnapare, TakXKe MOXeT (MOryT) Wrparb poJib B IyTH
Aerpaganuy. JKCIEPUMEHT CO CIELHATbHBIM JOOAaBIEHHEM MOXKET 00eCHeunTh HEOOXOIUMYIO
BAJIMAALNIO TOTO, SIBJSIFOTCS JIM TPENIoJiaraeMble JIMMa3bl OCHOBHOM NPUYMHOM JAerpajaliuu
I1C80. Ecnu cnenuanbHO n00aBi€HHAsl JIMMA3a MOKET BBI3BATh TOYHO TAKOH >K€ MATTEPH
Aerpajalvy, 4YTO W OHAOTEHHAs JMMasa, TO WACHTU(QHIMpPOBAHHAS JMMa3a MOXKET ObITb
NOATBEPKJEHAa B KauecTBe KJII0ueBOro sjaemeHta ais aerpagauuu I1C. Taxoe moarsepkneHue
OOBIYHO 3aTPYAHEHO H3-3a OTCYTCTBHS AOCTYMHBIX AKTUBHBIX JMMa3. YTOOB! OMOIHHUTENBHO
NOATBEPAUTD POJIb IBYX YKA3aHHBIX HOBBIX MACHTU()HUIIMPOBAHHBIX JIMIA3, OCYLIECTBUIH TTOMCK
B BLAST. PesynbpTaThl moucka mokasajiv, 4TO KOMMEPYECKH JOCTYIHbBIC IMEUEHOYHAs 3CTepasa
KpOJMKa M Te4YeHOuYHass kapOokcwimdcrepasa 1 dvenoBeka (PyHKLIHMOHAJIBHO CXOXKH, MPHYEM
KaKJIasi U3 HUX HMEET TOMOJIOTHIO mocjienoBarenbHOCTH B 56,0% u B 69,7% ¢ mepBbIM
cermertom KOC-BIL u K3C-1L, coorBerctBenHo (¢ur. 6D). Kak mnedeHOUHYIO
kapOokcmmacTepasy | yenoBeka, Tak U MEYSHOUHYIO 5CTepasy KPOJIHMKa BBIOpANN IJIsl CPABHEHUS
narrepHa perpagauuu [IC80 B MAT-1. Ha ¢ur. 6 mpencraBieHo, 4TO MEYEHOUHBIE 3CTEPA3bI
YeJIOBEKA U KPOJIMKA IEMOHCTPUPYIOT MATTEPH AETPajallii, 5KBUBAJICHTHBIN TOMY, UYTO IMOKa3aH
s MAT-1 (pur. 6, A-C). Bo Bcex Tpex obpasuax kommnoHeHtamu 11C80, mpoxonsammmu
OBICTPYIO Aerpaganuio, ObUTH CIIOXKHBIE MOHO3(UPBI, KOTOpPBIE AIOMPOBaIN Mexny 25 u 30
MHHYTaMH, B TO BPEMsI KaK CJIOXKHbIE TU-, TPH- U TETPAd(pUPhI, KOTOPBIE SITIOUPOBAIH Mocie 32
MHHYTBI, OCTABAJINCh HEM3MEHHBIMU. J[aHHBIE HKCMEPUMEHTHI 10 XapaKTEePU3aLUU MATTEPHOB
Jerpajaluy C MCIONb30BaHMEM H3BeCTHbIX auna3 noarsepauwty, 4ro KOC-BIL u KOC-1L
OTBETCTBEHHBI 3a aerpanauuto I1C80 B MAT-1.

Hacrosiee n3o00peTeHe Takke OXBaThIBAET CIEAYIOLINE aCTIEKThI:

1. Crioco0 pemieruu iumnasbl U3 00pasia, BKIIOYAKOIIUI B ce0s:

NPUBEICHUE YKa3aHHOTO 00pasLa, COmepsKallero JUnasy, B KOHTAKT ¢ 30HIOM, IPH 3TOM
yKa3aHHBIN 30H] 00JIafaeT CrOCOOHOCTBHIO CBSI3BIBATHCS C YKA3aHHOM JIUMA30i ¢ 00pa3oBaHUEM
KOMILJIEKCA; U

OT/AENICHHE YKa3aHHOTO KOMIUIEKCA OT yKa3aHHOro oOpasua, TeM CaMbIM OCYLIECTBIISI
AETICUIO YKa3aHHOH JIMMAa3bl U3 YKa3aHHOTO o0pasia.

2. Cnocob mo m. 1, oTiMYaromuiicss TeM, YTO YKa3aHHbBIN oOpasen COmep:KUT OeoK,
MPECTABJIAIOLINI HHTEPEC.

3. Cnoco®0 mo m. 1, oTiMYarOIUiCS TeM, YTO VYKa3aHHBIH oOpas3er] COmep:KuT
NoJIMCOPOATHBIN SKCIMITUEHT.

4. Cniocob mo 1. 3, OTIMYAIOIIMNACS TEM, YTO YKa3aHHBIA MOJHCOPOATHBIA SKCUUMHEHT
BbIOpaH u3 nojucopdara-20, mommcopbara-60, momucopbara-80 minm MX KOMOWHAIUI.

5. Crocob mo m. 1, oTnMYaromuics TeM, YTO yKa3aHHAs JIMas3a MpencTaBisier coOoi
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Oeok, mogoOHBIN eYeHOUHOH KapOokcmmcTepaze Bl.

6. Cioco0 mo m. 1, oTIMYarOImMiiCsT TeM, YTO yKa3aHHAs JIMMas3a MPEeACTaBIsieT COOOU
Oenok, mogoOHBIN MeYeHOUHOH KapOoKcHmcTepase 1.

7. Criocob mo m. 1, oTiuuaromuiicss TeM, 4TO yKa3aHHbIN 30H] 00iagaeT CriocOOHOCTHIO
CBSI3bIBATHCS C TBEPAON MOJJIONKKOH.

8. Cmocod mo m. 7, OMIMYAKOIIMIACS TEM, YTO YyKa3aHHAas TBepAas IMOJJIOKKA
HpenCTaBisieT cOOOH arapo3Hble MPaHYJIbL.

9. Cnoco®d mo m 7, OTIAMYAIOIIMHCS TEeM, 4YTO YKa3aHHAas TBepAas IOIJIOKKA
NpeCTaBysieT COOOH MarHUTHBIE TPAHYJIbL.

10. Crioco6 mo 1. 1, OTIMYAIOIIMICS TeM, YTO YKa3aHHBIA 30HI MPUKPEIUICH K TBEPAOH
TIO/IJIOJKKE C TIOMOIIBIO JINTAH/IA.

11. Cnocob mo 1. 10, oTnu9aromuiicst TeM, 4TO YKa3aHHBIN JIUTaHI MOKET MPEICTaBIATh
co0OH HMHOMKATOpP, MOJIEKYJly OHOTHMHA, MOOU(PHUIHMPOBAHHYIO  MOJIEKylqy OHOTHHA,
HYKJIEMHOBYIO KHCJIOTY, TOCJENOBATENbHOCTb, SMUTOMHYI0 METKY, MOJEKYJy C HH3KUM
coZiep KaHUEM 3JIEKTPOHOB HIJIM MOJIEKYJTy C BBICOKUM CONEPIKAHHEM 3JIEKTPOHOB.

12. Cnoco6 mo m. 1, IOTMOJHUTENBHO BKIIOYAOIUN B ceds M3BJIEUEHUE YKa3aHHOU
JIMTIa3bl U3 YKa3aHHOT'O KOMIJIEKCA.

13. Croco® oumctku oOpasua, comepskaiero OeNoK, IMPENCTABISIOIIMNA HHTEpeC, U
JIMTIa3y, BKIFOYAIOLIUI B CeOs:

NPUBEACHNE YKA3aHHOro oOpas3la B KOHTAKT C 30HAOM, IPU 3TOM YKa3aHHBIH 30H[
obnamaer criocOOHOCTBIO CBSA3BIBATHCS € YKA3aHHOM JIMNA30H ¢ 00pa3oBaHUEM KOMILIEKCa; U

OTZEJNIeHNE YKa3aHHOIO KOMILIEKCa OT YyKa3aHHOro obpasuna, TeM CaMbIM OuHINAs
yKa3aHHbBIN O€JIOK, MPEICTAaBIISIOLINI UHTEPEC, B YKa3aHHOM oOpasie.

14. Cnocob6 mo m. 13, OTNMYAKOUIWICA TeM, YTO YKa3aHHbIH OOpasen CONepKHT
NOJUCOPOATHBIN SKCIIMITUEHT.

15. Cnocob mo 1. 14, OTIUYArOMUICs TeM, YTO YKa3aHHBIA MOJUCOPOATHBIN SKCUUMTHEHT
BbIOpaH u3 nojmcopdarta-20, monmmcopbara-60, momucopbara-80 winm ux KOMOWHAIUI.

16. Criocob mo m. 13, oTHYaroIuiicss TeM, YTO yKa3aHHAas JIUMa3a MPEeACTaBIseT COOOH
Oeok, moaoOHbBIN eYeHOUHOH KapOokcmmcTepaze Bl.

17. Crocob mo m. 13, oTnHYaromuiicss TeM, 4TO yKa3aHHAs JIUMa3a MPEeACTaBIseT cOOOU
Oenok, moaoOHBIN eYeHOUHOH KapOoKcmcTepase 1.

18. Cmocod mo m. 13, oTiauuaromuiics TeM, YTO yKa3aHHbI 30HA obnagaer
CIIOCOOHOCTBIO CBSI3BIBATHCS C TBEPAOH MOJIOKKOIA.

19. Cnmoco6 mo m. 18, omnmmyaromuiics TeM, YTO yKa3aHHas TBepAas IOAJIOKKA

NpencTaBisieT coOO arapo3HbIe MPAHYJIbL.
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20. Cnoco6 mo m. 18, oTnmyaromuiics TeM, YTO YyKa3aHHas TBEpAas IOMJIOKKA
NpeacTaBisieT COOOH MarHUTHBIE TPAHYJIbI.

21. Cnoco® mo m. 13, oTnuyaromuiics TeM, 4TO YKa3aHHBIA 30HA MPUKPEIUIEH K TBEPAOH
MOJJIOXKKE C TTOMOLIBIO JIMTAHA.

22. Crioco® 1o 1. 21, OTINYAOIMICS TE€M, YTO YKa3aHHbIH JIMTaHI MOXKET MPENCTaBIISTh
coboil  MHOMKATOp, MOJIEKYJy OHOTHHA, MOAMMUIMPOBAHHYIO MOJEKyJy OHOTHHA,
HYKJIEMHOBYIO KHCJIOTY, MOCJIEAOBATEIbHOCTb, 3MMTONHYI) METKY, MOJIEKYJy C HHU3KUM
COZIep>KaHUEM 3JIEKTPOHOB WJIM MOJIEKYJIY C BBICOKUM COJEPKaHUEM JIEKTPOHOB.

23. Cnocob® mo m. 13, JOMONHUTENBPHO BKIOYANOIUN B ce0sl M3BICUEHHE YKa3aHHOU
JUMasbl U3 YKa3aHHOTO KOMILIEKCa.

24. Criocob cHIKeHUs aerpafanuu nojucopdara B o0pasiie, BKIIIOYAIOIUH B CeOsl:

NPUBEICHUE YKAa3aHHOTO 00pasua, COAeprKallero JMmasy M moaucopOar, B KOHTAKT C
30H/IOM, TIPH 3TOM YKa3aHHBIH 30HI 00Jamaer CrIOCOOHOCTBIO CBS3BIBATBCS C YKa3aHHOU
JMTIa30# ¢ 00pa3oBaHMUEM KOMILIEKCA, U

OTAENICHHE YKa3aHHOTO KOMIUIEKCa OT YKa3aHHOro o0pasla, Te€M CaMbIM CHIDKas
Aerpanaluio nomucopdaTa B yKasaHHOM o0pasiie.

25. Cnoco0 mo m. 24, OTAMYAOMIMNACSA TeM, YTO YKa3aHHBIH 0Opas3elr JOMOIHUTEIbHO
COIEP>KUT OEJIOK, MPEACTABISIIOIUI HHTEPEC.

26. Croco® mo m. 24, OTAUYAIOIIMNACA TE€M, YTO YKa3aHHBIM mojmcopOaT BeIOpaH u3
nojiucopbara-20, nonucopOara-60, nonmucopOarta-80 umm ux KOMOMHALINHN.

27. Cniocob mo m. 24, OTIMYAIOIIUICS TeM, YTO yKa3aHHasl JIUMas3a MpeacTaBisieT coOok
6enok, mogoOHbIH neuyeHOUHOH kapOokcuscTepase B1.

28. Criocob 1o 1. 24, OTJIMYAIOIIUICS TeM, YTO yKa3aHHasl JIUIa3a NMpeaCcTaBIsIeT coOOM
OesoK, MoAOOHbII MeYeHOYHOM KapOoKkcumacTepase 1.

29. Cnoco®d mo m. 24, OTJIUYAIOIIUACS TeM, YTO YyKa3aHHbI 30HA oOiagaer
CIIOCOOHOCTBIO CBSI3BIBATHCS C TBEPAOH MOJIOKKOIA.

30. Cmocob® mo m. 29, OTNIMYANOIIUICS TeM, YTO YKa3aHHAas TBEpAas IOMJIOKKA
npecTaBisieT coO0i arapo3HbIe TPAHYJIbL.

31. Cmoco® mo m. 29, OTNHYANOIIUICS TeM, YTO YKa3aHHAs TBEpAas IOMJIOKKA
npeacTaBisieT COO0H MarHUTHBIE TPAHYJIbL.

32. Cnoco0 1o m. 24, OTIUYAOIIMIACS TEM, UYTO YKa3aHHBIA 30H/ MPUKPEIUIEH K TBEPAOH
MOJJIOXKKE C TTOMOLIBIO JIUTAH/A.

33. Criocob o 1. 32, OTIUYAOLIUICS TeM, YTO YKA3aHHBIN JIUTaH MOKET MPEICTABIAT
coO0OH  MHAMKATOp, MOJIEKyJly OHOTHMHA, MOJU(HUIMPOBAHHYIO  MOJEKyJly OWOTHHA,

HYKJIEMHOBYIO KHCJIOTY, TOCJIEAOBATEIbHOCTb, JIMUTOMHYI METKY, MOJEKYJ1y C HHU3KUM
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COJIEpKaHUEM BJIEKTPOHOB WJIM MOJIEKYJY C BBICOKUM COJIE€PKAHUEM 3JIEKTPOHOB.

34. Cnoco0 mo m. 24, HOMONHHUTENBHO BKIIOYAOMUI B ceOs M3BJICUEHHE YKa3aHHON
JWMAa3bl U3 YKaA3aHHOTO KOMILIEKCA.

35. Kommosunwmsi, coxmepkamasi O€NOK, MPEACTABIBIIOMMUNA HUHTEPEC, OYUIICHHBIH U3
KJIETOK MJICKOIHMTAIOIIUX, ITOBEPXHOCTHO-AKTUBHOE BELIECTBO U OCTATOUHOE KOJIMUECTBO OeKa,
no00HOTO MeueHOYHOH KapOokcmmcrepase B-1, mpu 3TOM yka3aHHOE OCTATOYHOE KOJIMYECTBO
Oenka, MOJOOHOrO MEYEHOUYHOM KapOokcuimacTepase B-1, cocTaBiseT MeHbIIE 4YeM OKOJIO S
4yacTell Ha MUJUIUOH.

36. KoMno3unus no 1. 35, oTIn4aromascs: TeéM, 4TO YKa3aHHOE MOBEPXHOCTHO-AKTUBHOE
BEILECTBO NPeACTaBIsieT coOol nmosucopdar 80.

37. Komnosunust mo m. 36, OTIMYArOMIAsICsl TeM, YTO YKa3aHHbINH OeJioK, MOmOOHBIH
neYeHOYHOH KapOokcmcTepase B-1, Be3biBaer nerpagaunto nojucopdara 80.

38. Komnozuumss no mn. 35, omIMYarowascs TeM, YTO YyKa3aHHAas KOMIO3ULIUA
npesacTaBisieT coOoi papMaeBTUYECKHA COCTAB ISl MAPEHTEPATHHOTO BBEIEHHSI.

39. Kommo3unusi o m. 36, OTIUYANOINASCS TEM, YTO KOHIEHTpauus mnojucopbara B
YKa3aHHOH KOMIIO3HIIMU COCTaBisieT OoT okojio 0,01% mac./06. no okoso 0,2% mac./o00.

40. Kommozmmmsi mo 1. 35, omiHMuaromasicss TeM, 4YTO YyKa3aHHbIH OeNok,
NPEACTABISIIOIUN MHTEpeC, BBIOPAH M3 TPYIIBI, COCTOSINEH M3 MOHOKJIOHAJBHOTO AHTUTENA,
NOJIMKJIOHAJIBHOTO aHTHUTENA, OUcnenn(puIeckoro aHTurena, pparMeHTa aHTUTENa U KOMILUIEKCa
AHTUTEJIO - JIEKAPCTBEHHbIN Mpenapar.

41. Komnosuuusi mo m. 35, MOMOJHUTENBHO COAeprKallas OAMH WIH OOJblIee YUCIIO
(apmMaLeBTHYECKH TPUEMIIEMBIX SKCLIMITHEHTOB.

42. KoMmno3uuusi 1o 1. 35, ZOMOJHUTENbHO copepskaiuas Oydep, BIOpaHHBIN U3 TPYIIIIEL,
COCTOSIIEH W3 THCTUAMHOBOrO Oydepa, wuutpatHoro Oydepa, ampruHatHOro Oydepa wu
aprUHUHOBOTO Oydepa.

43. KoMno3unus 1o 1. 35, TOMOJHUTENBHO coaepkaast MOAU(UKATOp TOHHYHOCTH.

44. KoMmno3unus 1o 1. 35, OTIIMYaoIasicss TeM, YTO KOHLEHTPALUs YKa3aHHOTO OelKa,
MPEACTABJISIFOIIErO UHTEPEC, COCTABJISIET OT OKOJI0 20 Mr/mit 10 0kojio 400 mMr/mit.

45. Komnosunwsi, comep:kameii OesioK, MPEeACTABISIOMUNA WHTEpEC, OYHUINEHHBIN U3
KJIETOK MJICKOIUTAOIINX, TTOBEPXHOCTHO-AKTHBHOE BEIIECTBO M OCTATOYHOE KOJIMYECTBO OerKa,
noAO0HOrO MEYeHOUHONW KapOoKcmiacTepase |, mpu 3TOM yKa3aHHOE OCTAaTOYHOE KOJHYECTBO
JU30COMAaNIbHON KUCJION JIMIA3bl COCTABJISIET MEHBLIE YeM OKOJIO 5 4yacTeil Ha MUJUIMOH.

46. Komnosuuus no n. 45, OTINYaromascs TeM, 4TO YKa3aHHOE MOBEPXHOCTHO-aKTUBHOE
BEIECTBO NPEACTaBIsIET cCo00H norcopoar.

47. Komnosuuus no 1. 46, OTINYArOLascs TEM, YTO YKa3aHHOE MOBEPXHOCTHO-aKTUBHOE
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BEIECTBO NpeACTaBisieT coboi nomucopodar 80.

48. Kommnozunusi o 1. 47, OTIMYAIOLIAsCsS TeM, YTO YKa3aHHBIA OeJOK, MOJOOHBIH
NeueHOYHOH kapOokcuiacTepase 1, BrI3bIBaeT Aerpaganuio noaucopoara 80.

49. Kommnosuuust nmo 1. 46, OTIMYAOIAACA TE€M, YTO YKa3aHHash KOMIIO3ULUS
HpencTaBisieT coOOo (papMaLeBTHYECKHI COCTAB AJIsI TAPEHTEPATbHOTO BBEICHHS.

50. Komnosumust mo m. 46, OTIUYAroUIascss TeM, YTO KOHLEHTpaius mnojucopbara B
yYKa3aHHON KOMIIO3HMIIMU COCTaBsieT OT 0koji0 0,01% mac./06. no okoso 0,2% mac./00.

51. Kowmmosuuus mo 1. 45, OTIMYAINAsCS TeM, 4YTO YKa3aHHBIM OeJoK,

,
NPEICTABJSIFOIUI MHTEPEC, BBIOPAH M3 TPYIIbI, COCTOSINEH W3 MOHOKJIOHAJBHOTO aHTHUTENA,
NOJIMKJIOHAJIBHOTO aHTHUTENA, OUcnenn(puIeckoro aHTuTena, pparMeHTa aHTHTENa U KOMILIEKCa
AHTUTEJIO - JIEKAPCTBEHHBIH Mpemnapar.

52. Komnosumwmsi mo m. 45, MOMOJHUTENbHO COmepskalnas ONUH WiH OOJblIee YUCIIO
(apManeBTUIECKH MPUEMJIIEMbIX KCIIUITUEHTOB.

53. Komnozurust o 1. 45, TOMONMHUTENBHO coneprkamasi Oydep, BBIOpaHHBIN U3 TPYIIIIHI,
cocTosiied W3 THCTUAMHOBOro Oydepa, wuurpatHoro Oydepa, ampruHatHoro Oydepa u
aprUHUHOBOTO Oydepa.

54. Kommosunus 1o 1. 45, JOMOJTHATEIBHO ConepIKaiasi MOOU(PpUKATOP TOHUYHOCTH.

55. Kommosunus 1o m. 45, OTIMYAroIasicsl TeM, YTO KOHIEHTpPALHUsl YKa3aHHOTO Oelka,

MPEACTABIISIIOIIEr0 HHTEPEC, COCTABISIET OT OKOJI0 20 Mr/mit 1o okojio 400 mr/mit.
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®OPMYJIA U3OBPETEHUS

1. Cnocob npeHTudukanmu nMo MEHbIIECH Mepe OTHON JIUNa3bl B 00pasie, BKIFOYAFO N
B ce0st:

npuBefeHne o0paslia, COAepIKallero Mo MEHblIeH Mepe OAHY JHIMa3y, B KOHTaKT C
30HIOM, TIPH 3TOM YKa3aHHbIH 30HI O0JNafaeT CHOCOOHOCTBIO CBSI3BIBATBCS C YKa3aHHOM
aunas3oi ¢ 00pa3oBaHUEM KOMILIEKCA,

noziBepraHue o0pasia NepBOMy OJTaly pasfeNeHus A OTAEJECHUS YKa3aHHOTO
KOMILIEKCA OT YKa3aHHOIro o0pasiia,

NOABEPraHue OTAEJICHHOTO KOMIUIEKCA BTOPOMY OTAly pas[eNieHusl sl OTHEJCHUS
30H/1a OT JIMMAa3bl WK ee PparMeHTa; u

NOABEPraHre BBIACNEHHON JIMMa3bl WM €€ (PparMeHTa MacC-CIEKTPOMETPUIECKOMY
aHAJN3Y JJIsl HIEHTH(UKAIUN TI0 MEHbLIEH Mepe OHOM JINTA3bl,

IZl¢ YKa3aHHbIA 30HI MPEINOYTUTENbHO CBS3bIBACTCS C (PEPMEHTATHBHO AKTHBHON
JIUNAa30H.

2. Cnocob mo m. 1, oTiIMYaromuics TeM, YTO YKa3aHHBIN oOpasen COmep:KUT OeoK,
NPECTABJIAIOLINI UHTEPEC.

3. Cnoco®0 mo m. 1, oTiIMYAOIUIACS TeM, YTO VYKa3aHHBIH oOpas3er] COmepiKuT
NOJIUCOPOATHBIN SKCIUITUEHT.

4. Cniocob mo 1. 3, OTIMYAOIIMNACS TEM, YTO YKa3aHHBIH MOJHCOPOATHBIA SKCUUMHEHT
BbIOpaH u3 nojmcopdara-20, mommcopbara-60, momucopbara-80 mim MX KOMOWHALUI.

5. Cnocob mo m. 1, OTIUYAOLIMICA TeM, YTO 1O MEHbIIEH Mepe OfHA JINIMAa3a CONEPIKUT
Oemnok, mogo0HbII edeHoOuHOH KapOokcumacTepase Bl

6. Crioco0 mo 1. 1, OTIMYAIOIMICS TeM, YTO MO MEHbILIEH Mepe OfHA JINNa3a COAEPIKUT
Oenok, mogoOHbIH neuyeHOUHOH KapOokcmacTepase 1.

7. Criocob 1o m. 1, OTJIMYArOIUICs TeM, YTO YKa3aHHbIN 30H7 00JafgaeT CrocOOHOCThIO
CBSI3bIBATHCS C TBEPAON MOIOKKOM.

8. Crocob mo m. 1, OTIMYAOIUIICS TeM, YTO YKa3aHHBIH 30HA MPUKPEIJICH K TBEPAOH
TIO/IJIOJKKE C TIOMOIIBIO JINTAH/IA.

9. Criocob mo m. 8, OTVIMYAKOLIMIACS TE€M, YTO YKa3aHHBIN JIMTAHI MOXKET MPEICTaBISATh
co0OH HMHOMKATOp, MOJIEKYJly OHOTHMHA, MOOU(PHUIHMPOBAHHYID  MOJIEKyJqy OHOTHHA,
HYKJICHHOBYIO KHCJIOTY, TOCJEIOBATENbHOCTb, SMUTOMHYI0 METKY, MOJIEKYJy C HH3KUM
coziep KaHUEM 3JIEKTPOHOB HIJIM MOJIEKYJTy C BBICOKUM CONEPIKAHHEM 3JIEKTPOHOB.

10. Cnoco® mo m.1, OTNMYarOIUiics TeM, YTO 30HA NPEACTaBIsieT COOOH CepHH-
TUPOJIA3HBIN 30H.

11. Ciocob mo 1.8, OTIMYAOUINIICS TeM, YTO TBEpHas MOMJIOKKA MPEICTaBJIsIeT COOOU
arapo3Hy0 T'paHyJly, a IEPBbIA 3Tal pa3feseHus] BKIIOYAeT OCAKICHUE YKAa3aHHOW IPaHyJbI C
MIOMOIIBIO LIEHTPU(YTUPOBAHHUS.

12. Cnocol mo 1.8, oTiUYaroImuiicss TeM, YTO TBEpAasl MOAJIOKKA MPEACTaBIsAET COOOMH
MarHUTHYIO TPaHyJy, a TEePBBIN 3Tan pa3feNeHHs BKIOYAET OCAXKIEHNE YKa3aHHON IPaHyJibl C

NMOMOIIBKO MAarHUTHOTO ITOJIA.
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13. Crnoco® mo m.1, oTnuyaromMiics TeM, YTO BTOPOHM 3Tam pas3AeleHUs BKIIIOYAET
NpPOBENEHNE CTAOUi AEHATYpalWu, BOCCTAHOBJIECHMS, AJKWIMPOBAHUS W/WINM PpaCIIETUICHHS
BBIICJIEHHOI'O KOMILJIEKCA.

14. Cnoco6 mo m.13, oTnuyarommiics TeM, YTO CTaausl AEHATYpPaluyd BKJIIOYAET
NPUBEICHHE KOMIUIEKCA B KOHTAKT C JEHATYPUPYIOIIMM AareHTOM W/HIN JeHaTypalHio
KOMIIJIEKCA C UCIIOJIb30BAHUEM HarpeBaHUsl.

15. Cnoco6 mo mn.13, ornuuaromuiics TeM, 4YTO CTaaus pPAaCIICIUIEHHs BKIIOYAET
NpUBEJIEHNE KOMIUIEKCA B KOHTAKT 110 MEHbIIEH Mepe ¢ OJHUM THAPOIU3YIOIUM ar€HTOM.

16. Cnioco0 no .15, OTIMyarOIMIACS TeM, YTO MO MEHbIIEH Mepe OUH THAPOIU3YIO I
areHT COAEP KUT TPUIICHH.

17. Crocob mo m.1, TOTONHUTENFHO BKJIIOYAKOMINN TTOABEPTaHUE BBIIEICHHOW JIUMA3hl
WM ee pparMeHTa JKUAKOCTHOM XpoMaTorpadueil nepes Macc-CreKTpOMETPUIECKUM aHATH30M.

18. Cmoco6 mo m.l, B KOTOPOM MacC-CIIEKTPOMETPUYECKUH AaHaIU3 BKJIFOYAET
TaHAEMHbIN MacC-CIIEKTPOMETPUUECKUM aHAIN3.

19. Cnoco6 mo m.1, IOMONHUTENBPHO BKIIOYAOIIUN CpPAaBHEHHE pPE3YJIbTATOB MAaccC-
CHEKTPOMETPUUYECKOIO aHalIM3a C pPe3yJbTaTaMH  MAacC-CIEKTPOMETPUUYECKOrO  aHAIN3a,
BBITTOJTHEHHOTO C UCTIOJIb30BaHUEM KOHTPOJIBHOTO 00pasLa.

20. Cnocob mo m. 19, oTiuuaromuiicss TeM, YTO KOHTPOJIBbHBIN O0pasel BKIHOYAeT
oOpasel, MOABEPTHYTHIH AeHATYPALMH NEPEe MOABEPraHNeM JaHHOTO 00pasia 3Tarnam 1o 1. 1.

ITo noBepennocTn
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