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CTABWIBHBIN THOPUJIN3APOBAHHLIA COCTAB HA OCHOBE G-CSF,
CJIUTOIOo CIrubPUAHBIM FC

006JacTh TEXHUKH

Hacrosimmee wu300pereHHe OTHOCHTCS K  KOMIIO3ULMSIM HAa OCHOBE  CTa0MIJIBHOTO
Mo uIM3MpoBaHHOrO cocraBa, comepkamuM  G-CSF 3™ mokonenuss B MOjeKyJax
rubpunaHoro Fc, cCnuTOro MOCpeACTBOM MENTHAHOM CBSI3U € IPAHYJIOLUTAPHBIM
kosnoHuectTumyupyromuM  ¢akropom (G-CSF), koropble mNpuUrogHsl [Jisi  BBEASHUS,

OCYILECTBJIIEMOT0 OCPEACTBOM noakokHoro (SC) myTu.
YpoBeHb TeXHUKH

PeiHok anTuren m Fc-cauteix OenkoB yBenuumBaercss ¢ KakabiM gHeM. K Hactosmemy
BpeMeHU 74 anTturena uin Fc-cnuthix Oenka oqoOpeHb! MO MEHbIIeH Mepe OJHUM BeAy UM
peryaupyromuM opranom, u npu 3toM 11 w3 Hux sBistorcs Fe-cauteivu (Strohl, W.R.,
Current progress in innovative engineered antibodies. Protein Cell, 2017). Fc-cnutbie 6enku
COCTOAIT U3 aKTUBHOTO MHTPEIUEHTa B CTPYKType Oenka win nentuna u Fc-nomena. Takum
00pa3oM KOPOTKHUH MEepHOA MOJyBBIBEIEHHs OeJIka WM MENTHIa MOXKHO YBEJIUYHTh C YaCOB
no nuewt (Wu, B. and Y.N. Sun, Pharmacokinetics of Peptide-Fc fusion proteins. J Pharm Sci,
2014. 103(1): p. 53-64.). IlepBriii KOMMepLUUaTU3UPOBaHHBIA Fc-cnuteiii Oenok DHOpen®,
0on00peHHbIN YTIpaBJIeHHEM 10 CAHUTAPHOMY HAJ30pY 3a KAYECTBOM IMHUINEBBIX MPOAYKTOB U
menukaMeHToB (FDA) B 1998 r. nnst TepameBTUYECKOrO NMPUMEHEHHUS NMPU PEBMATOUITHOM
aptpure, Bowmen B 10 caMbIX TPOJABAEMBIX JIEKAPCTBEHHBIX CPEINCTB BO BCEM MHpPE C
nponaxxamu Ha cymmy 8874 muiuapaa nosuiapoB B 2016 rony. Ilpeanonaraercs, uto Fc-
cnuThle OenKu OyOyT MPOAOJIKATH OKa3bIBATh OIPOMHOE BIIUSTHHE Ha (hapMaleBTHUECKYIO
NPOMBIIIJICHHOCTh B Tpencrosimuue ronel (Strohl, W.R., Current progress in innovative
engineered antibodies. Protein Cell, 2017). Ilpn oueHke nexapcTBeHHbIX PopMm Fc-cmutbix
OeNKOB BUAHO, YTO YeThIpe U3 FC-CIUTHIX OENKOB pean3yroTCs Ha PBIHKE TOJBKO B JKUAKOH
¢dopMe, a MATh PEaNTU3yIOTCS Ha PBIHKE TOJILKO B JIHOPUIM3UPOBAHHOU (opme. OCTalbHbIE
IBa TIOJIyY€HBl B BHJIE COCTaBa KaK B JKUOKOH, Tak U B JHOPMIM3HPOBAHHOW (opmax.
Yka3zaHHOE SICHO JI€MOHCTPHUPYET TO, YTO CIOCO0 JMOPHUIM3ALMU YacTO MPHUMEHSETCS IS

crabunmsammu Fc-cnuthix OenkoB. KpoMe TOro, BO MHOTHX Ciy4asix ObUIO MOKA3aHO, YTO
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MO UITN3UPOBAHHBIN COCTAB M MPOLECC JHODIITN3AIMN TAK)KE YBEIMINBAIOT CTAOMIBHOCTD
6enxos (Siew, A., Freeze Drying Protein Formulations, Pharmaceutical Technology, Volume

38, Issue 5, 2014).

B 1menom, Oenku XapakTepu3yrOTCS OYE€Hb KOPOTKHM NEPUOJOM IIOJNYBBIBEIACHHS U
NOABEPraloTCs ACHATYpauuu (TakOH Kak arperanus, AMCCOLMALUS M aAcopOnus Ha
MOBEPXHOCTH COCYAOB) TIOJ BO3AEHCTBHEM MHOTIHMX pa3jM4YHBIX (PAKTOPOB, TAKUX Kak
HeOJIaronpuATHbIE TEMIEepaTypbl, TpaHULA pas3zeia BOAA-BO3IYX, BBICOKOE JIaBIICHHE,
¢dusnueckas/MexaHuueckass Harpy3ka, OpraHHYeCKHe pACTBOPUTENM U  3arps3HEHHe

MHUKPOOPTaHU3MaMH.

CnenoBarenbHO, NEHATYPUPOBAHHBIA OEJIOK TepsieT MpuCyLIHe eMy (PH3MKO-XHMHUYECKue
cBOIicTBA M (DU3MOJOTMYECKYI0 aKTUBHOCTb. JleHaTypauusi OENKOB 4YacTo SIBJIAETCS
HeoOpaTUMOH, M BCJIEACTBHE 3TOrO OENKH, IOCJIe TOro, Kak AEHATYPUPYIOT, MOTYT He
BOCCTAHOBUTb CBOHM NPHUPOJHBIE CBOMCTBA A0 HCXOJHOIO COCTOSIHUS U B KOHEYHOM MTOTe

OCE€NAar0T B BUAC arperaToB.

OObIuHBI MOAXOA K MHUHMMM3ALMU arperaiuy MPeacTaBiseT CcoOOH OrpaHuvyeHue
MIOJIBUKHOCTH OEJIKOB C LIEJIbI0 YMEHbIICHUS] KOJUYEeCTBA CTONKHOBEHUH. J{Jisi peoqoieHust
HeCTaOMIBHOCTH OEJNIKOB B BOJHBIX COCTaBax TEPAINEBTHUECKHUM OENKOBBIM MPOIYKTaM
npugaroT OOJBIIYK CTaOWIBHOCTh TOCPENCTBOM JIMOpMIH3au  (CyOJUMAIMOHHOTO
BBICYIINBaHUs). JIMOQUIM3UPOBAHHBIE TPOAYKTHI OOBIMHO COMpPOBOXKAAIOTCS CTEPHIIBHON

BOJHOH CpeAoi AJisi BOCCTAHOBJICHHUSI.

B EP0674524B1 omucan craOwibHBIA JHOPUIN3UPOBAaHHBIA cocTtaB Ha ocHoBe G-CSF u
criocod ero momyuenusi. JlanHbiii coctaB BkioudaeT B cedss G-CSF u crabummsupyromiee
KOJIMYECTBO IO MEHbINEH Mepe OMHOTO CTaOMIIM3HPYIOINEro CPENCTBA, BBIOPAHHOTO H3
TPYIIIBI, COCTOSIIIEH M3 MaJbTO3bl, LEJUIOOHO03bI, TeHIMOONO3bI, U30MAJIBTO3bl U Caxapo3bl,
rae BOAHBIM pacTBop Xapakrtepusyercs pH 7-8. B US9283260B2 omumcana craOuibHas
TMOPUITN3UPOBAHHAS TEPAIIEBTUYECKAsT KOMITO3MIIMS HA OCHOBE MENTHIHOTO aHTUTENA, TaKast
KaKk Kommnosuuusi, coxepkamast or 1 mo 100 mr/mn ces3biBaromero nentuna Fce-Myo,
cogepkamas 10 MM ructunmHa B KadectBe Oydepa, 4% Bec/00. MaHHUTA B KadyecTBE
obbpemoobpasyromero cpenctsa, 2% Bec/00. caxapo3bl B KadeCTBE CTA0WIM3UPYIOIIETO
cpenctra u 0,004% Bec/00. monucopbarta-20 B Ka4eCTBE MOBEPXHOCTHO-aKTHBHOTO BEIIIECTBA.

B EP2945593A4 onwmcan crnoco® monydeHus ITHOGUIM3UPOBAHHON (hapMarleBTHUECKOH
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KOMITO3ULIMH, copepxkameit Oemok, a B EP3125923A2 ommcana nuoduiM3upoBaHHAsS
(dapmaneBTHYECKAsT KOMIIO3ULIMS, COAEPIKAINasi POMHILIOCTHM, — Oydep, KOTOpbIi BEIOpaH U3
IPYIIBL, COCTOSALIEH M3 LUTpPaTHOro, (ocdarHoro, aJaHWHOBOIO, TIJIHIIMHOBOTO,
apruHuHOBOrO Oydepa mim mx komMOuHaimu, noiucopbara 20 B KauecTBE MOBEPXHOCTHO-
AKTUBHOTO BeIIecTBA W 00BEeMOOOPa3yIIIero CpeacTsa, BBIOPAHHOTO W3  Caxapo3bl,

TPeTrajgo3bl WIH UX KOMOWHAITHH.

IInatpopma ©a ocHoBe rtudOpunHoro Fc (hyFc), koropass sBisiercss MOJIEKYJIOH,
NPEACTABJSIIONEH WHTEpPEC, TECTUPYEMOI B OTHOLIEHWH THOQWIM3ALUU U CTAaOUIHM3AlNU B
HacTosieM u300peTeHuy, Oblla paspaboTaHa Kak JUIsl JIOTMOJHUTENBHOTO Y BEJIUYCHHUS
nepuoa MOJyBbIBEIEHHsI KOHBIOTMPOBAHHBIX JIEKAPCTBEHHBIX CPEACTB U3 IUIa3Mbl KPOBH,
TaK ¥ JUII MUHUMM3AalUM IUTOTOKCHYHOCTH U uMMyHoreHHoctu (EP20080766022,
US8586038B2). /[lns [pmaHHOM 1enuM TeHeTHMYeCKd KOMOWHHMPOBAIM J1BA  Pa3HbIX
UMMy HOIOOyTnHa, Xapakrepusytomrecs orcytcrBreM oTBeToB ADCC u CDC. I'uOpunHbiii
Fc monywamu u3 xomOnHaumii noaknaccoB IgG uenoseka wam u3 komOunaumit IgD u IgG
yenoBeka. ['mOpunnbiii Fc, B ciy4yae ecnu OH MPHUCOENMHEH K OHMONOTMYECKH AKTUBHOW
MoJeky e, siBisgercs 3(p(EeKTUBHBIM B OTHOIIEHUH YBEJIWYEHHUs! MEPUOa IOJyBbIBEACHUS
OMONIOTUYECKH AKTHBHOM MOJIEKYJIbl B CBHIBOPOTKE KPOBH, a TAaK)XKe TMOBBILICHUS YPOBHS
SKCIPECCUH TIOJMIENTHIA, B CJIydae €CJIH SKCIPECCUPYEeTCs HYKJICOTHI, KOIUPYIOLIHH
nojunentiy Fe-cnuroro Oenka. Takum obpaszom, G-CSF, cnuteiii ¢ rubpunnbim Fe (hyFc),
TaKXKe XapakTepu3yercst Ooyiee MPONOJUKUTENIbHBIM TMEPUOIOM IOJIYBBIBEACHUSI B IUIA3ME
KpoBH, 3(G(EKTUBHBIM YPOBHEM SKCIPECCUH, SJIUMHUHHPOBAHHOW ITUTOTOKCHYHOCTBIO U
cHkeHHOH nMMyHOreHHocThro (US8586048 B2). B nanHom otHomennn hy-Fc-cutoiii G-
CSF sBisercss YHUKaJIbHOM W OpWTHHAJIBHOH Moekysoi, rme Fc-gacte cama mo cebe
NpEeACTaBIsieT COOOH CIMSHUE IBYX MOJIEKYJ MMMYHOIJIOOYJIMHA, W MPH 3TOM 3Ta MepBast
CIUTasi MOJIEKyJa SIBJSIETCS AOMOJHUTENBHO CIUTONW C aKTUBHOW MoOyeKyJsod. Ilockonbky
JaHHas CTPYKTypa TpeOyeT BHHUMAHUS B OTHOIIEHHH CTaOMJIBHOCTH Kak 4yactu ciuroro Fc,
tak U G-CSF-yactu, To OHa OTIMYaeTCst OT APYTruxX OObIMHBIX FC-CIUTBIX JIeKapCTBEHHBIX
cpeacts U TpeOyeT IOMOJHUTENbHBIX OTJIUYAIOIINXCS W YHHUKAJIbHBIX PAcTBOPOB IS
obecrieueHns1 ee cTaOMIBPHOCTH. B TaHHOM OTHOLIEHWMHM IJIsI LeJiell HACTOSIIIEro n300peTeHus
NPOBOAMIIM HM3YYEHUE JIUTEPATypbl, Kacarollelcs CTa0mIbHOCTH OOBMHBIX Fc-cauThix
OenKoB, OIHAKO caMo Mo cebe HacTosliee M300peTeHHe ObLIO CO3MaHO B COOTBETCTBUU C
KOHKPETHBIMH TOTPEOHOCTSMU B OTHOLIEHHH 3TOro yHuKaimpHOro hy-Fc-cnmuroro G-CSF

(US8586048 B2).
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B Oonee panneii 3asBke Ha mareHT cornacHo PCT, PCT/TR2018/050208, omucan crocod
MOJIy4EeHUs] CTa0MIIBHOTO JKHAKOro cocraBa Ha ocHoBe G-CSF, cnurtoro ¢ rubpunsabiM Fc.
Kunkast ¢dopma nns BBeOeHHUs XapakTepusyercs, B uacTHOCTH, copepkaHueM G-CSF,

ciuroro ¢ rudbpunaemM Fe, ¢ pH B nuanasone ot 3,8 1o 6,5, npennouturensHo ot 4,0 1o 4,6.

B mHacrosimem wusobperennn Obul pa3paboTaH W NPOAEMOHCTPHPOBAH HAa TMPUMEPAX

cTa0MIbHBIN THOPUIN3UPOBaHHbIN cocTaB Ha ocHOBe hy-Fc-cnuroro G-CSF, onucanHoro B

US8586048B2.
Onucanue 3agauu

bbulo  MpPOAEMOHCTPUPOBAHO, uTO MHOrMe Fc-ciauThie  O€NKM  XapaKTepU3YHOTCs
HECTaOMJIbHOCTBIO B JKUJAKHX COCTaBax. B TO Bpemsi Kak JAMAna3OH arperanud JUis SKUAKHX
COCTaBOB Ha OCHOBE PEKOMOMHAHTHbIX aHTHTE] coctaBisier 0,1-1% B rox, arperamms Fc-
CIUTBIX OEJIKOB B JKMIKHX cocraBax cocrasjsieT 1-10% B rox. Kak mokasano Cao et al, B
NPUCYTCTBUH BOABI HA CTaOMIBHOCTb FC-ClUThIX OEJKOB OKAa3bIBAJIIOCH 3HAYUTEIHHOE
BJIMSIHUE, W TIPH 3TOM Mpoucxonmna xumudeckas aerpanauus (Cao, W. et al., Formulation,
Drug Product, and Delivery: Considerations for Fc-Fusion Proteins. In Therapeutic Fc-

Fusion Proteins (eds S. M. Chamow, T. Ryll, H. B. Lowman and D. Farson), 2013).

B uccnenoBanusax CTaOWIbHOCTH, Kak U apyrue Fc-cimrbie Oenkw, hy-Fc-cauteiii G-CSF
TaKXKe MPOAEMOHCTPHUPOBAT 0Oo0jiee HH3KYH CTaOWJIBHOCTD B HEKOTOPBIX YCJIOBHUSX IIO
CPaBHEHHUIO C PEKOMOMHAHTHBIMH AHTHTEJIAMH, MPUCYTCTBYIOLIMMH B HECIUTOH (popme. B
nonosHenue, ctpykrypa hy-Fc-ciuroro G-CSF ornmyaercst or CTpyKTypbl APYyTUX OOBIYHBIX
Fc-rubpunos. B wactHocTH, npyrue obbranble Fe-muatgopmer yacto conepkar Fc-obmactb
IgG2 mu aHAOTHYHBIX UMMYHOTJIOOYJIHHOB, U TIPH 3TOM JIEKAPCTBEHHOE CPEICTBO SIBJISIETCS
HETOCPEACTBEHHO CIHUTBIM C 3TOH omHOW Fc-obnactero mmmyHornoOynuHa. OnHako hy-Fe-
mwiatgpopma  (EP20080766022, US8586038B2) mpencrasisier CoOOW  KOMOWHALIUIO
noxakiaccos IgD u IgG, rne cama o cede Fc-yacte nmmyHOrnoOyinHa mpeacTaBisier coOoi
CIIUTYIO CTPYKTYpYy, U CIHSHUE JIEKaPCTBEHHOTO CPENCTBA C 3TOH HWMMYHOTJIOO0Y TMHOBOH
YacThl0 00pasyerT BTOPYIO CIUTYIO CTPYKTYpy. B JaHHOM OTHOLIEHWH OpHUTrHHAJbHAS
yHuKkajbHas Moiyiekyja hy-Fc-G-CSF TpeOyeT BHUMaHHS B OTHOLICHHH CTAOWJIBHOCTU Kak
cmutoit  cTpyktypbl Fc-yactm, Tak u G-CSF-uactu, a cnenoBaTebHO HEOOXOIUMBI
JOTOJTHUTESIbHbIE PA3/IMYHbIe U yHHUKAJIbHbIE PEIleHHs I COXpaHeHHs ee cTabuibHOCTH. B

paMKax 3TOro, XOTs JUIA JKUAKOro cocraBa Ha ocHose hy-Fc-cimmroro G-CSF moryT ObITh
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omnpenenensl noaxoasuue ycnosus (PCT/TR2018/050208), 6bu10 Takke pereHo oOpaTuThes
KO BTOpOH (hopMme cocTaBa, a MMEHHO, JHOPMIN3UPOBAHHON (OpMe, C LETbI0 AOCTHKEHUS
YBEJIIMYEHUSI CPOKAa TOAHOCTU M OOJIErYeHUs] XPaHEHWs M PACIPOCTPAHEHUs MPOAYKTA IO

BCEMY MUPY.
Onucanue n3odpereHus

OCHOBHOH IIeJIBI0  HACTOSAIIEro u300peTeHust sBisieTcss  odecredeHne CTabMIBbHOTO
JMOPUITU3UPOBAHHOTO  (DapMalleBTUYECKOr0  COCTaBa,  MOJYYEHHOTO  MOCPEICTBOM
JMOQUIN3aLMK  BOJHOTO Tpernapara, COAEepIKalero TepaneBTHYecKd 3(PEPEeKTUBHOE
KOJIMYECTBO TPaHYJIOLUTAPHOrO KosioHHecTumyupyromero ¢akropa (G-CSF), cmurtoro c
rubpuanbM Fc; o MeHbieit Mepe OJHOro CTaOMIM3UPYIOLIETO CPENCTBA;, MO MEHbINEH Mepe
OJTHOTO TOBEPXHOCTHO-aKTUBHOTO BelnecTBa U OydepHoil cucteMbl, rae 3HaueHwe pH
npemnapara coctaBisieT oT 3,8 10 5,2, mpeAnouTUTEeNbHO OT 4 110 5, Ooee MPeAnoUTHTEIHHO

or 4,0 no 5,0.

OCHOBHOW IIeJTBE0  HACTOSIIEr0 W300peTeHust sBJsieTcss  o0ecrnedeHue CTabMiIbHOTrO
TMOPUIN3UPOBAHHOTO  (DapMaLleBTUYECKOrO  COCTaBa,  MOJYYEHHOTO  MOCPEICTBOM
o UIN3alMKd  BOJHOTO IIperapaTta, COAepIKaliero 1o MeHblned wmepe 10 mr/mn
rPaHyJIOLMUTAPHOTO KoJioHHecTumyupytomero ¢pakropa (G-CSF), cnutoro ¢ rubpunabem Fe;
MO0 MeHbIIEH Mepe OMHOrO CTA0WIM3UPYIOIIEr0 CpPENCTBA, MO MEHBIIEH Mepe OIHOTO
MOBEPXHOCTHO-aKTUBHOTO BewlecTBa U OydepHOil cucrtembl, rae 3Hadenue pH mpemapara
cocraBiisieT oT 3,8 no 5,2, mpeanoyTurensHo OT 4 10 5, Oonee npenmodrureabHO OT 4,0 10

5,0.

Hacrosimee  usoOpereHue  mpeaycmarpuBaeT — CTaOWJIBHBIA  JTHO(UIM3HPOBAHHBIN
(apMareBTHYECKUI COCTaB, MOJYYEHHBIH MOCPEICTBOM JIMO(GUIH3AIMHA BOJHOTO MPETapaTa,
cozep:kaliero no MeHeineid mepe 10 Mr/mi rpaHyJIONMTAPHOTO KOJOHHECTUMYJIUPYOIIErO
¢axropa (G-CSF), cauroro ¢ rubpunsaeiM Fc; u mo MeHbIneii Mepe oqHO cTabHIu3upyomee
CPEICTBO, KOTOPOE BBIOpAH M3 IPYIIIBI, COCTOSALIEH M3 IIIIOKO3BI, TPETalo3bl, Caxapo3bl WIH
CaxapHbIX CIHPTOB, TAKUX KAaK MAHHHUT, COPOUT M KCWINT, WIM UX KOMOWHAIWA, rae
3nayenne pH mpenapara coctasnser ot 3,8 mo 5,2, mpeamourutensHO OT 4 1o S, Oonee

npeanouTuTenbHo ot 4,0 10 5,0.

Hacrosimee  m3o0pereHue — mpemycMaTpwBaeT — CTaOWIBHBIA  JTHO(DHIM3UPOBAHHBIN

(apMareBTHUECKUI COCTaB, MOJYYEHHBIH MOCPEICTBOM JIMO(DUIH3AMNA BOJHOTO MPETapara,
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conepskamero o menbineit Mepe 10 mr/m G-CSF, ciuroro ¢ rubpunaeiM Fe; mo MeHblei
Mepe OIHO CTaOMIIM3UPYIOIIee CPENCTBO, KOTOPOE BBHIOPAHO W3 TPYMIBL, COCTOSLIEH H3
TJIFOKO3BI, TPErajio3bl, Caxapo3bl WM CaxXapHbIX CHHUPTOB, TAKUX KAaK MAaHHUT, COPOHUT U
KCHJIUT, WM UX KOMOMHALMI, HEHOHOT€HHOE MMOBEPXHOCTHO-AKTHBHOE BEIIECTBO HA OCHOBE
NOJIOKCaMepa B KaueCTBE MOBEPXHOCTHO-aKTHBHOIO BeIlecTBa M Oy(QepHyr cHucremy, rae
3nauenne pH mpenapara coctasnser ot 3,8 mo 5,2, mpeamourutensHo oT 4 nmo S, Oonee

npeanouTuTensHo ot 4,0 10 5,0.

Hacrosimee — m3o0pereHune — mpemycMaTpuBaeT — CTaOWJIBHBIA  JTHO(HIM3UPOBAHHBIN
(bapMarieBTUYECKUIT COCTaB, MOJYUYEHHbIH MOCPEACTBOM JIMODUIH3AMH BOJHOTO MpErnapara,
comepkamero 1o Meneieir mepe 10 mr/min G-CSF, cnuroro ¢ rubpunsasiv Fe; komOuHanumio
Tperajo3bl H copOuTta B KadecTBe CTAOMIM3MPYIOIIErO CPENCTBA, HEHOHOTCHHOE
MOBEPXHOCTHO-aKTUBHOE BEIIECTBO HAa OCHOBE IIOJIOKCaAMepa B KaueCTBE IOBEPXHOCTHO-
aKTHBHOTO BEIECTBA, auneTaTHblli Oydep B kauecTBe OyepHol cuctembr, rae 3HadeHne pH
npenapara cocTasisieT oT 3,8 10 5,2, npeanoyrutensHo ot 4 1o S, Oojee MpennoYTUTENBHO

or 4,0 no 5,0.

B  Hactosmem — um300peTeHMHM — TpeAyCMOTpeHa  CTaOwibHAash  JIMOQHIN3UPOBAHHAS
(bapmanieBTHYECKAsT KOMITO3HMLHS, TMOJy4YeHHas MOCPEACTBOM JHOQUIN3ALMUA BOIHOTO
npenapara Ha ocHoBe G-CSF, cnuroro ¢ rubpunsbiM Fe, B KOHIIEHTPALIUH, COCTABJISIOIEH OT
10 mr/mn po 80 wmr/mn, mpeamoututesnbHo OT 20 mr/man go 40 mr/mi, comepskaimas
KOMOWHAIIMIO Tperajio3bl U copOuTa B KayeCTBE CTAOWMIM3HPYIOLIETO CPENCTBA B BECOBOM
COOTHOIIIEHUH Tperajo3bl U copbura, coctaBisiromeM oT 2:1 mo 4:1, u mpu oOuiei
KOHLIEHTPALMH CTAaOWIN3UPYIOIIEro CPeACTBa, cocTaBisiromeii ot 6,5% (Bec/06.) no 9,5%
(Bec/00.); HEMOHOTEHHOE TMOBEPXHOCTHO-AaKTUBHOE BEIIECTBO HA OCHOBE IOJIOKCaMepa B
KaueCTBE MOBEPXHOCTHO-aKTUBHOTO BEIECTBAa B KOHLEHTpauuu, coctasisitomein ot 0,08%
(Bec/00.) mo 0,15% (Bec/00.) B mepecuere Ha oOmuii 0O0beM cOCTaBa; aleTaTHbI Oydep,
UCIIOJIb3y eMbIi B KauecTBe Oy(depHoii cucTeMsl; rae 3HaueHue pH mpemapara COCTaBisieT OT

3,8 10 5,2, mpennoutuTeNbHO OT 4 10 5, Oonee nmpeanodyTuTensHO OoT 4,0 10 5,0.

Takum  oOpa3oM,  LeNb0  HACTOALIErO  HM300peTeHHst  sBJsAETCS  oDecredeHHe
TMOPUIN3UPOBAHHONW KOMMO3MLMH, conepxkameii mojekyisl G-CSF mpoJoHrupoBaHHOTO
I[eflCTBPIH, CJIUTBIC MOCPEACTBOM HeHTHI[HOfI CBA3U C HOI[O6HOI>1 MOHOKJIOHAJIbHOMY aHTUTEITY
mwiatgpopmoii B Buae rudpunHoro Fc (hy-Fc). CoctaB mo HacTtosimemMy H300pETEHUIO,

NIOJTy YeHHBIH TOCPEICTBOM JIMO(IITN3ALUH BOAHOTO MperapaTa Ha OCHOBE PEKOMOMHAHTHOTO
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G-CSF-hyFc d4enoBeka, JIOKEH XapaKTepU30BaThCS OCOOEHHO moaxoasimuM  pH,
CTa6I/IJ'II/ISI/Ipy1-OH_II/IMI/I cpeacrBaMmi U MOBEPXHOCTHO-AKTUBHBIM  BCLICCTBOM, KOTOPbLIC
obecrieunBarOT BO3MOXKHOCTH Jodunuzaiu  hy-Fc-cimutoro  G-CSF u BbICOKyHO

CTAaOUJIBHOCTD.

«CTaOunbHBIA» COCTaB WM JIEKAPCTBEHHBIH MPOAYKT SBISIETCS TaKUM, B KOTOPOM
comepkammasicss monekysna hy-Fc-cmuroro G-CSF  mo  cymecTBy COXpaHsIeT CBOKO
OMopU3NUECKYI0 M XMMHYECKYK CTa0MIBHOCTD M LEJOCTHOCTh BO BpeMs Ipolecca
miodunuzanun U xpaHeHus. CTaOUIBHOCTh COCTaBOB HAa OCHOBE MOJIEKyJbl hy-Fc-cnurtoro
G-CSF  MOXHO M3MepsTh IOCNIE BOCCTAHOBJICHUS JIMODUIM3UPOBAHHOTO COCTaBa U
BO3JICUCTBUSI HA HErO PAa3IMYHBIX TEMIIEPATyp B TE€YEHUE PA3JIUYHBIX NMEPHUONOB BPEMEHM.
H3meneHnune unucToThl, OMOPHU3NUECKHX CBOHCTB U 3¢ dexTHBHOCTH MOJeky bl Fe-ciutoro G-
CSF sBnsiercs riIaBHbIM HHIUKATOPOM CTa0WJIBHOCTU M, TaKUM OOpa3oM, UX MOHHUTOPHHT
JOJDKEH OCYLIECTBJIATBCS TNPH BBHIOPAHHBIX TEMIIEpaTypax B OMNpEIeNeHHbIE WHTEPBAJIbI
BpeMeHU. B OflHOM BapuaHTe OCYLIECTBJIEHHS B CTAOMJIBHOM JHO(PHIN3HPOBAHHOM COCTaBE
Ha ocHoBe hy-Fc-cimmroro G-CSF Mosker coxpansaTbes Oosee yem npuommusutensHo 95% hy-
Fc-cnuroro G-CSF nocne xpanenus npu 2-8°C, 25°C-60% RH, 30°C-65% RH u 40°C-75%

RH B Teuenue 3 mecsies.

TepMmuH «mpenapaT» OTHOCHTCS K MOJYHYEHHOMY BOJHOMY COCTaBy Mepen JMO(HIU3aen.
3areM mpenapar, KOTOpbIi comepkUT TepamneBTudecku dddexruBHoe xomuuectBo G-CSF,
cimuroro ¢ rubpugabiM Fc, mo MeHblnell Mepe OOHO CTaOWIM3UpYIOLIEe CPEACTBO, IO
MEHbILIEH Mepe OIHO TIOBEPXHOCTHO-aKTHBHOE BEIIEeCTBO M OydepHyrw cucremy,
UCIoNb3yeMyl0 anst  peryauposanus pH pactBopa, mnoasepranu nuopunuzanuu  C
noJy4eHneM JHopuIu3upoBaHHON (apmaneBTuyeckoil kommosuiuu Ha ocHoBe G-CSF,

cnutoro ¢ rudbpunubM Fc.

Tepmun «TepaneBTudeckd 3(p(HEeKTHBHOE KOJMYECTBO» OTHOCUTCS K KOJIMYECTBY, KOTOPOE
NPU BBEIECHUH JKUBOMY CyOBEKTYy OKa3biBaeT TpeOyemblid 3PQeKT B OTHOIIEHHH >XHBOTO
cyobekra. Kak mpasmio, tepamneBtudecku s¢dektuBHoe kommydectBo G-CSF (dokymenm
Neulasta EMA, EBponielicKOro areHTCTBa JIEKAPCTBEHHBIX CPEACTB) COCTABIISIET O MI" Ha OJTHY
npouenypy mnpumeHeHus. [lnsa obecriedeHusi Takoro ke TepamneBTHUeCKOoro s¢dexra
KOoHIeHTpauusi cradmipHoH (opmbl G-CSF, cnurtoro ¢ rubpumaeiM Fc, B Hacrosimem
M300pETEeHNH COCTABIISIET MO MeHbInel Mepe 10 mMr/mi, B 4acTHOCTH OT mpuMepHO 10 Mr/mi

10 80 MI/mMiI ¥ IPEeaNOYTHTENBHO OT npuMepHO 20 mr/mit 1o 40 mMr/mit.
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Tepmun «OydepHast cucTeMay OTHOCHUTCSI K OHOMY WM 0Ojiee KOMIIOHEHTaM, KOTOPBIE MPH
no0aBJIeHUH K BOIHOMY PacTBOPY CHOCOOHBI 3alIHUINATh PACTBOP OT BAPbUPOBAHUS 3HAUECHUH
pH npu noGaBieHWM KHUCJIOTHI WM INEJIOYM WIH MOpU pa3daBieHHH C MOMOIIBIO
pactBopurens. Takum obpasom, OydepHbIli pacTBOP UrpaeT BAXKHYIO POJIb B CTAOMITH3ALIUU
hy-Fc-G-CSF mepen nuodwinszanmeld U IMocie BOCCTAHOBJICHUS. MOXKHO HCIOJIb30BaTh
OydepHyro cucreMmy, BbIOpaHHYIO U3 TPYIIbL, COCTOSINEH W3 LUTPATHOTO, IUTPAT-
¢docdarHOro, aNAHUHOBOrO, TJIMLKMHOBOIO, APTUHUHOBOIO, AaIETATHOTO, CYKIMHATHOTO,
THCTUAMHOBOTO Oy(depa Mo OTAENbHOCTH WM MX KoMOuHaimu. B HacTosmem u3zobpereHun
BbIOpaHa OydepHas cucreMa, CoAepsKalasi aeTaT HATPHUS U YKCYCHYIO KUCJIOTY/THAPOKCUNT

HaTpHs. B HaCTHOCTHU, MOXKHO HCIIOJIb30BATh TPUTUAPAT all€TaTa HATPHS.

«Crabunmusupyromee CpeacTBo» CHocoOCTBYeT CTaOMIBHOCTH KOMIIOHEHTOB MOJIHIIENTHAA,
COXpaHsisi TeM CaMblM HX TepamneBTUYeCKyK d(P(PEKTUBHOCTH BO BpeMsi Mpoiecca
MO UIN3ALUN U XpaHeHUs. B HacTosimeM H300peTeHHH B COCTaB TakKyKe€ MOJKHO BKJIFOYAThb
caxapa, TaKue Kak IJIF0OKO03a, TPerajgosa, caxaposa WIN CaxapHble CIIUPTHI, TAKUE KaK MAaHHMT,
copbut u kewut. B nepecuere Ha o0mmii 00bEM BOCCTAHOBJICHHOT'O COCTaBA KOHIICHTPALIUS
caxapa WJIM CaxapHOrO CIUpPTA MPEINOYTHUTEIHHO COCTaBiseT OT npudmusurenbHo 1,0%
(Bec/00.) no mpumepHo 15,0% (Bec/00.). B HacTosiieM M300peTEeHUU CTAOWIM3UPYOIIHE
CpeICTBa TPEACTABISIOT CO0OM KOMOMHALIMIO TPErajo3bl U COpOMTa, TINe BECOBOE
COOTHOIIIEHHE Tperano3bl U copbura coctaisier or 2:1 mo 4:1, u oOuias KOHLEHTpALHsI
CTaOUIU3UPYIOIIETO CpeAcTBa cocTaBjsieT oT 6,5% (Bec/00.) mo 9,5% (Bec/06.). MoxkHO
HCIOJIB30BATh TUpar TPETrajlO3bl. HpI/IMepOM ruapara Tperajo3bl MOXKET CIIYKHUTb JUTHAPAT

TPEerano3bl.

«ITOBEpXHOCTHO-aKTHBHOE BELIECTBO» MPEICTABISET COOOH TMOBEPXHOCTHO-aKTHBHY IO
MOJIEKYJIy, COIEpKaIlyl0 Kak rHapooOHYI HacTh (HAampuMep, aJKUIbHYIO LEIb), TaK U
ruapoQIIbHYI0 4YacTh (Hampumep, KapOOKCHIBHYIO U KapOOKCHJIATHYIO rpymmbl). s
NPEeAyNPExKIECHUs] TOBEPXHOCTHONW NEHATYypalliil M arperanud BO BpeMs JTHO(IIH3ALNH B
COCTaBax Ha OCHOBE Oellka OOBIYHO HCIIONB3YIOTCS HEMOHOTEHHBIE NTOBEPXHOCTHO-AKTUBHBIE
BemectBa (Cao, W. etal, Formulation, Drug Product, and Delivery: Considerations for Fc-
Fusion Proteins. In Therapeutic Fc-Fusion Proteins (eds S. M. Chamow, T. Ryll, H. B.
Lowman and D. Farson), 2013). B HacTosiiueM H300peTeHNH HEMOHOT'€HHOE TTOBEPXHOCTHO-
AKTHUBHOE BEIIECTBO HAa OCHOBE MOJIOKCaMepa HCIOJb3yeTcsi B KoHueHTpauuu ot 0,08%

(Bec/00.) no 0,15% (Bec/06.) B mepecueTe Ha 00Ut 0OBEM COCTaBA.
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Bce wu3o0pereHus, packpeiTble B  JaHHOM  JOKYMEHTE, SIBISIFOTCSI  IOJHOCTBIO
cneun(pUIeCKUMHU B OTHOLIEHWH OMHMCAHHOTO JIEKAPCTBEHHOTO CpeAcTBa Ha ocHOBe hy-Fc-G-
CSF u pa3pabaTbIBaIHCh ¢ y4€TOM KOHKPETHBIX TpeOOBaHUI MO 00eCeueHUI0 CTa0MIbHOCTH
3TON YHHKaJdbHOH opuruHambHONH Monekysel (US8586048 B2). Hacrosimee usoOpereHue
OTJIMYAETCSI OT MPEIBbIAYIIEro YPOBHS TEXHUKH TeM, 4TO NpeacTanisier coboit 6enok « G-CSF

TpeThero nokoyienus», a uMeHHo, G-CSF, ciureiii ¢ rubpunnasv Fe (hy-Fc-G-CSF).

Crpykrypa hy-Fc-G-CSF ornmuaercss kak oT paHee wu3BecTHbIX Mosekya G-CSF
(unrpactum u mrpUIrpacTUM), TaKk U OT Apyrux Fc-cauThix O0eITKOB M MOHOKJIOHAJIBHBIX
antuten (mAb wnu MoAb). IlpuHuMas BO BHUMaHHE €ro OTJIMYAIOINYIOCS CTPYKTYpY, €My
TpeOyIOTCs OTIIMYAIOLIUECS] OT MPEIbIAYIIUX PAaCTBOPHI I OOeCreUeHHsl ero cTabuiIbHOCTU
3a cueT Haauexamero cocrasa. Bo-mepseix, hy-Fc-G-CSF copmepxut aBa HempHPOIHBIX
yuacTka coenunenust mexxay IgD, IgG u G-CSF, B otnmuune ot mAb wiu OOBIMHBIX THOPHUIOB
Fc. Yuactku coemmnenust hy-Fc-G-CSF mpencraBisitor coOol HOBbIE YSI3BUMBIE YUACTKH,
BBI3bIBAIOIINE HECTAOMJIBHOCTH MOJEKYyJbl. TakuMm 00pa3oM, pacTBOPBI AJISi KOHKPETHBIX
COCTaBOB Ha OCHOBe MAD wmin 0ObuHBIX FC HEe MpemocTaBiIsAIOT NPUEMIIEMBIX PELISHHH s

NoJTy4eHus1 cocTaBoB Ha ocHOBe hy-Fc-G-CSF.

Bo-Bropsix, nockonbky hy-Fc-G-CSF npencrasnsier coboit rudpu Tpex BbIIIEY TOMSHY ThIX
pasIMYHBIX YacTel, TO BCE OHH TPeOYIOT OTHAENbHON TMOMAEPKKA B OTHOIIEHHU HX
coocTBeHHOM cTabunbHOoCcTH. Cnienyer oOpalnarh BHUMaHUE Kak Ha CTaOUIbHOCTh Fc-vacTu,
npoucxonsimedd u3 IgG u IgD, Tak u ormensHo Ha crtabuibHOCTh G-CSF-uactu. OtH
pasnuyHble YacTh TPeOYIOT PasIMYHBIX YCJIOBHH MJsi TOANEp)KAHUS CTAOUJIBHOCTH, YTO
co3naer Ooyiee CIOXHYK mpodiemy, TpeOyromnyro perneHus. OIHUM U3 MPUMEPOB MONKET
SIBJISITbCSL  BO3MOJKHOCTh HCIIOJIb30BaHMSI O4Y€Hb y3KOro nauamasoHa pH, kak yka3aHO B

IOAHHOU 3asBKE.

B-tperpux, oObrunabie Fc-cmuteie cTpyktypbl U hy-Fc-G-CSF ornmuarorcst eme B omHOM
orHoueHud. OObruHbie Fe-ciuThie CTPYKTY pbl MOJIYYArOT 32 ABE CTAANU, U OHU CONEPIKAT 110
MEHBIIEH Mepe OAHO MEePEeKPECTHOCIINBAIOIee XUMUUecKkoe cpenctso. Ha nepsoit cranuu Fe
U aKTUBHYIO MOJIEKYJly MOJY4YaroT C MOMOIIBIO M€HHON WHXXEHEpUH, HO OTAENbHO, U3 JIBYX
OTAENbHbIX TEHETHYECKUX KOJOB. 3aTeM Ha BTOPOH CTaAuM JIB€ YacCTH KOHBIOTHPYIOT
XIMUYECKUMH CIIOCOOAaMH C  HCIOJIB30BAaHHEM IE€PEKPECTHOCIIMBAIOLIETO  CPECTBA.
Hamnpotus, hy-Fc-G-CSF mnony4yaroT HENoOCpEeOCTBEHHO B XOA€ BCErO ONHOW CTaguH

NOJIy4Y€HHuss C€ TIOMOIIBIO TeHHOH WHXXCHCpUHU C HUCIOJBb30BAHUEM OOHOI0 €AUHOIro
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TEOPETUYECKH CIIUTOTO TEeHETHYECKOro konma. Yro ropa3mo BakHee, B €ro CTPYKType
OTCYTCTBYIOT U Kakue-nbo HeOeJIKOBbIe COSAUHEHHs, W KaKhue-THOO XUMHUYECKHEe
MePEKPECTHOCIIUBAIOIINE CPEICTBA, KaK y OOBIYHBIX FC-CIUTBIX OENKOB. DTHU BasKHbIC
CTpyKTypHble paznuuusi mexnay hy-Fc-G-CSF u oObraHbIME FC-CTUTBIME  CTPYKTYpamu

CO3a0T MOTPEOHOCTD B PA3TMYHBIX CTAOUIN3UPYIOIUX YCIOBUSX.

B nenom, nockonbky hy-Fc-G-CSF cTpykrypHO mosHOCTBIO oTimyaercst ot apyrux G-CSF,
mAb nmm oOpraHbIX Fe-rudpunos, To TpeOyercss coBepIIeHHO MHOM MOAXOA AJs pa3paboTKu

COCTaBa Ha €ro OCHOBE, IPUEMJIIEMOTO JUISl CTAOMIIBHOCTH 3TOH OTIIMYAOIIEICS CTPYKTY PBL.
Otnnuns ot apyrux mosekya G-CSF oObsICHAIOTCS clieny oM 00pa3om.

G-CSF nepBoro mnokoJienusi: Quiarpactum  (HeinmoreH®) COCTOUT TOJMBKO W3
OakrepuanbHoro G-CSF 6e3 kakux-nnbo moampukauumii, uto oOycnoBiuBaeT ero Ooee

6bICTpOG BBIBEACHUEC U3 CBIBOPOTKH KPOBU.

Enuncreennas crpykrypa G-CSF HelinoreHa siBiseTcsl 3HAUUTENbHO MEHbILIEH, U ee Jerde

NOJIy4aTh B COCTaBe Mo cpaBHeHuto ¢ hy-Fc-G-CSF.

G-CSF BToporo noxoJjienusi: mrpuirpactum (HEYJIACTA®) conep KUt NeruinpoBaHHbIN
G-CSF, a cnemoBaTesbHO XapaKTepU3YEeTCsl CPABHUTENBHO Oojiee MPOIOJIKUTEbHBIM
nepuogoM monyBbiBenenus. Hamporus, m3BectHo, uto PEG MOXeT XapakTepu3oBaTbCs
HEKOTOPBIMU NTOOOYHBIME 3¢ (eKTaMH, a NETHIUPOBAHUE BBOAUT AOMOJHUTEIBHYIO CTAIHIO B
xoje nojyueHusi. B crpykrypHom otHowmeHun npucoenunenue PEG umu hy-Fc k G-CSF, B

CBOIO OuU€pelb, CO3AET OUEHb Pa3HbIE CTPYKTYPBIL.

G-CSF Tpetbero nokosenusi: G-CSF, cnuteiii ¢ rudbpunnasiv Fc (Hy-Fc-G-CSF), monekyna,
UCTIOJIb3yeMasi B HAcTosmeM wu3o0pereHun, mnpencrapisier coboii G-CSF  Tperbero
MIOKOJICHUS], TIOCKOJIbKY SIBJSIETCS THOPHIOM 3 OTHEJIBbHBIX MOJIEKYJISIPHBIX COEIUHEHHH, a
umenHo, IgD, IgG u G-CSF, cocTaBieHHbIX BMECTE C MOMOIIBI0 TeHHOW umkeHepuu. Kak
ciuanue IgD u IgG, Tax u ceaspiBanume G-CSF  ocymecTBAsIOTCS MOCPENCTBOM
TPaHCKPUIILIUM U TPAHCIALMU OJHOTO €IMHOI0 T'€HETHYECKOro KOJa, COCTOSLIEro u3
TeHEeTHYECKHX KOJOB TpPEX 3THX CTPYKTyp. PopMmyla TIeHEeTHUeCKOro Konma paHee Obuia
samumeHa nateHToM US8586048 B2. Dty cTpykTypy C Oosiee BBICOKOWH MOJIEKYJISIPHOU

Maccoil TpyaHee CTaOWIM3UPOBATH MO CPABHEHHIO C (UITPACTHMOM H IMAT(HUITPACTUMOM.
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Takum obpasom, mist paspadorku cocraBa Ha ocHoBe hy-Fc-G-CSF TpeOyroTcsi pa3nmuuHble

yCJIOBUSI 1 KOMOWHAIINY.

Otnnumst ot npyrux Fc-ruOpumoB BKITIOYAIOT OAWH €IUHBbIN Fc-IOMEH W3 OgHOW enuHOU
mosekyabl Ig. B Takux cTpykrypax «rubpum» o3Hauaer ces3biBaHue Fc u3 Ig ¢ akTHBHBIM
uarpeauenToM. Onnako Fc-uacts crpykrypbel Hy-Fc-G-CSF, naseiBaemass rubpunueim Fc,
oOpa3oBaHa ByMsi pasHbIMH Mojiekysiamu g, a mmenno, IgD u IgG. G-CSF cBsizan ¢ 3Toii
crpykrypoit rudpunnoro Fc. Takum obpasom, B cimyuae hy-Fc-G-CSF tepmun «rudpumy»
O3HaYaeT JBa Pa3HbIX CBA3BIBAHUS, I7Ie NIEPBOE MpencTaBseT codoii csaspiBanue IgD u IgG ¢
oOpazosanuem 1utatopmsl hy-Fc, a Bropoe npencrasisier codoit ceszpiBanne G-CSF ¢ sToit

miatgopmoii hy-Fc.

Bo-BTOpBIX, B OTJIIM4YME OT JPyrux OObMHBIX Fc-ruOpumoB, KOTOpbIE CoOmepIKat
MePEKPECTHOCUIMBAOIUE CPEACTBA sl CusiHUsS FC ¢ akTUBHBIMU Mojekysiamu, hy-Fc-G-
CSF He comep:kuT Kakoro-audo nepekpecTHociuBaroero cpeacrsa. CiausiHue oObraHbIX Fe-
CIUTBIX JIEKAPCTBEHHBIX CPEACTB OCYINECTBJSIOT TMyTeM TMOJy4YeHHs FC ¥ aKTUBHOMN
MOJIEKYJIbl B OTHEJIBHOCTH M BBIMIOJHEHUS] XUMHUYECKOTO CIHSHHS MOCE TOJNyYeHUs B
kayecTBe BTOpor cTtamuu. Opnako ciusHue hy-Fc-G-CSF ocymecTBasioT ¢ MOMOLIBEO
FeHHOU WHXXCHCPUH, MYTEM TPAaHCKPUIIHUKW U TPAHCIAUHUU €AUHOI'O r¢HECTHYCCKOIo Koaa, 1
IpU 3TOM B CTPYKType HE HCIOJB3YeTCs MEePeKPEeCTHOCIIMBAIOLIEE CPENCTBO. DTOT
reHEeTHYECKUN KOA Mpe€aABApPUTCIIBHO TCOPETUYCCKU IIOJYUYCH U 3allUIICH YIIOMSHYTBIM

nareaToM US8586048 B2.

Kax Bnepsbie yka3aHo B marenre US8586048 B2, G-CSF, cnuterii ¢ rubpunusim Fe (hy-Fc-

G-CSF), npexncrasnen cienyrotueid popmyioii (1),
opmyma (I)

N'-G-Y-Z2-73-74-C',

rac

G npexacrasnsier codoit G-CSF;

N' mpencraensier coboit N-konenr monunentuna, u C' mpencraBisier coboit C-koHenl

NOJIMIICIITUAA,
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Y mnpexacraBisier coOOW aMUHOKHCJIOTHYIO MOCIIEAOBATEIBHOCTh, COAepXkKaiyr S5 mo 64
HOCJIENOBATELHBIX aMUHOKHUCIOTHBIX OCTATKOB OT AMHUHOKHCJIIOTHOI'O OCTAaTKa B IOJIOXKEHUU
162 B HanpaBneHnn N-KOHIIA, BBIOPAHHBIX M3 AMUHOKHCJIOTHBIX OCTATKOB B TOJIOJKEHHUSX OT

99 510 162 B SEQ ID NO: 2;

Z2 npencrasisieT co0OW aMHHOKUCJIOTHYIO IMOCJIEOBATEIbHOCTD, comepkaiyo ot 4 no 37
IoCJICAO0OBATCIbHBIX daMHHOKHCJIIOTHBIX OCTATKOB OT aMHHOKHCJIIOTHOI'O OCTAaTKa B ITOJIOXKCHUH

163 B HanpaBneHnn C-KOHLIA, BHIOPAHHBIX M3 AMUHOKHUCJIOTHBIX OCTATKOB B IOJIOXKEHUSIX OT

163 10 199 B SEQ ID NO: 2;

73 npexacrasysier cOO0H aMUHOKHCIIOTHYIO MTOCJIEAOBATENIbHOCTD, cofepskamyto ot 71 no 106
MOCJIEIOBATEIbHBIX AMUHOKHUCIIOTHBIX OCTAaTKOB OT aMUHOKHUCJIOTHOT'O OCTaTKa B MOJOKEHUU
220 B HampaBjieHHH N-KOHI[A, BBIOPAHHBIX U3 aMUHOKHCJIOTHBIX OCTATKOB B MOJIOKEHHUSIX OT

115 10 220 5 SEQ ID NO: 3: u

Z4 npencraBinsier cOOOH aMUHOKHUCIIOTHYIO MOCIIEAOBATEIBHOCTD, cofepxkaltyto ot 80 no 107
NIOCJIE/IOBATENIbHBIX AMHUHOKUCIIOTHBIX OCTaTKOB OT aMUHOKHCJIOTHOTO OCTAaTKa B MOJOXKEHUU

221 B HanpasneHun C-KOHLIA, BBIOPAHHBIX U3 aMUHOKHCIIOTHBIX OCTATKOB B ITOJIOKEHHUSIX OT

221 no 327 B SEQ ID NO: 3.

B nannom otHomenun hyFc-cnuteiii G-CSF  siBnsiercss yHUKaabHOH WM OpPUTHMHAJIBHOM
mojekyJior, rne Fc-yacte cama mo cebe mpencraBisieT COOOW CIUSTHHE ABYX MOJIEKYJI
UMMYHOIJIOOYJIMHA, W TIPU 3TOM 3Ta TepBasi CIUTas MOJIEKYJa SIBJISIETCS JOMOJHUTEIBHO

CJIUTOM C aKTUBHOU MOJIEKY JIOH.

B Hacrosimem wm3o0perenun wucnonbp3oBasid  hy-Fe-mmargopmy wu  G-CSF, umeromux
AMHHOKHCJIOTHY FO NOCJIEIOBATENbHOCTD u3 I'yMaHU3HPOBAHHBIX OpTaHU3MOB.
JlomonHuTeNbHAS PEAKLMsl CIMSIHUS HE UCIIOJIb30Bajlach, Tak Kak causHus mexay I1gD u IgG
u Mexny G-CSF u uMMyHOTJIOOYJTMHOBOW 4YacThO OOECeYHBAINCh MTOCPEACTBOM €IUHOTO
TEHETHYECKOr0 KOZIa M €AWHON peakiuH TPAaHCKPHUNUMHU-TpaHcusiuuu. [lenTunHas CBs3b
meskny G-CSF u  hy-Fc-mmardopmoii  obpazoBaHa Mexay TMPOJUHOM M APTHHUHOM.
AMUHOKHUCJIOTHAsT TIOCIENOBAaTEIbHOCTE MOHOMepa hy-Fc-cmutoro G-CSF  mpencrasieHa
ke, Curnanpras, G-CSF, N-xonyesas nocnenoBarebHOCTb U MOCeNoBaTebHOCTD hy-Fe
yKa3aHbl B COOTBETCTBYOIEM popmare. CxemaTuueckoe n3odpakeHne OEIKOBOM CTPYKTYPhI
hy-Fc-ciuroro G-CSF mpencrasneno Ha ¢urype 1. I'mOpupsbiii Fc, ncronpdyemslit s

ceszbiBaHusl ¢ G-CSF, monmyuaror u3 komOuHaimu vacteit IgD u IgG denoseka. B stoi
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crpykrype (purypa 1) (i) gacte IgD uenoseka (mapamup IgD u N-konuesoit CH2), xoropas
He Bb3bIBaeT orBera ADCC, nMcnonp3oBanu Uil YCTPAaHEHHs LUTOTOKCHYHOCTH, W (i1) B
cnyuae 1gG4 ncnonap30Bany 4acTh, KOTOPAst TAKXKE YCTPAHSAET LUTOTOKCUYHOCTD, MOCKOJIBKY
He BbibBaeT orsera CDC. Ta ke camas 4YacTh 0OJagaeT CHJIBHOH CIIOCOOHOCTBIO
cBs13bIBaThCs ¢ FCRn, obecneunBas TeM caMbIM JUIUTENBbHBINA MIEPUOL MOy BBIBEICHHUS 32 CUET
LUPKYJUPOBAaHUS MOJIEKYJIbI MOCPEACTBOM CBs3biBaHusA ¢ FcRn, u xapaxrepusyercs 21-

AHCBHBIM NEPHUOAOM LIUPKYJTIUPOBAHUS B CBIBOPOTKE KPOBU YCJIOBCKA.

MAGPATOSPMKLMAL QL DWHSAEWTVQEATHL GPASSLPQSFLLKCLEQVRKIQG
DGAALQERKLCATYKLCHPEELVLLGHSL GIPWAPLSSCPSQALQLAGCLSQEHSGL
FLYQGLLQALEGISPELGPTLDTLQLDVADFATHIWQUMEELGMAPALQPTQGAMP
AFASAFQRRAGGVLVASHLOSFLEVSYRVLRHLAQPRNTGRGGEEKKKEKEKEE Y
EERETHKTPECPSHTGPLEVFLFPPRPKOTLMISRTPEVTCYWVDVSQEDPEVQFNWY
VDGVEVHNAKTRPREEGQFNSTYRVVS VE TVLEHQDWL NGKE YKCKVSNKGLPSSIEK

OSKAKGUPREPQVYTL PEPSOEEMTKNQVSE TCL VRKGFYPSDIA VEWESNGQPENN

YKTTPPVLDSDGSFFLYSRL TVYDKS CGNVIFSCSVMHEALHNHYTQKSLSLSLE
K

B uenom rubpunneii Fc, B ciy4yae eciu OH TNPUCOEOUHEH K OHOJOTHYECKH AKTUBHOMN
MoJiekyJie, siBisieTcsi 5(p(QeKTHBHBIM B OTHOIIEHUM YBEJUYEHHUS MEPHOAA IMOJYBbIBEICHUS
OMOJIOTUYECKH aKTUBHOH MOJIEKYJIbI U3 CHIBOPOTKH KPOBH, & TAKXKe IOBBILICHUS YPOBHS
SKCHPECCUM MOJMIENTHAA, B CJIydae €CJIU OSKCIOPECCUPYETCs HYKJIEOTHH, KOIUPYHOLIUI
nojunentiy Fe-cnuroro Oenka. Takum obpaszom, G-CSF, cnuteiii ¢ rubpunssim Fe (hyFc),
TaKXKe XapakTepu3yeTcs: OoJyiee MPONOJUKUTENIbHBIM TEPUOIOM IOJIYBBIBEACHUSI B IUIA3ME
KpoBH, 3(P(EKTUBHBIM YPOBHEM SKCIPECCUH, 3SJIUMHUHHPOBAHHOW ITUTOTOKCHYHOCTBIO U

CHIDKeHHOH nMMyHOTeHHOCTBIO (US8586048 B2).

B mHactosimem wu300pereHun ObLIO OOHAPYKEHO MPEUMYIIECTBEHHOE BIUSHUE Ha
CTa0MJIBHOCTD MOJIEKYJIbI TUApONu3a npu Oonee Huskux 3HadeHusx pH (pH < 5,0) B yuacTtke
coenunenust ¢ G-CSF u meperacoBku AMCYJNbGUAHBIX CBA3€H NMPU BBICOKUX 3HaueHusix pH
(pH > 6,5), a Taxxe Hamuuume y MounekyJsbl ckioHHocTH K HMM. G-CSF comepkut nse
aucynb(uaHbIE CBA3HM, OOpa30OBaHHbIE T'OMOJIOTHUHBIMU LHUCTEHMHOBBIMH OCTAaTKAMH, H
JOTIOJHUTENbHBIM LIUCTENHOBBIN OCTAaTOK B MOJOKEHUH 17, KOTOPBIM HE MOXKET y4aCTBOBAThb
B (POPMHUPOBAHUN BHYTPHUMOJIEKYJISIPHBIX AUCYIb(PUIHBIX CBs3el. JuCynbhuaHbIe CBS3H B

STHX MOJIEKYJIaX CTAOWJIM3UPYIOT CTPYKTYPBI M AENAIOT WX YCTOWYHBBIMH K OTHOCHUTEJIEHO
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arpecCUBHOMY  BO3JEHCTBHIO  (HEKOTOpbIE  MPOTeas3bl,  BBICOKHE  TEMIIEPATYPH,
JEHATYPUPYIOIINE PACTBOPUTEINH, SKCTpeMalibHbIi pH), KOTOphIE MPUBOAST K ASHATY Py
1IOCJIe YMEHBIIEHUS KojnuecTBa ANCYabduanbix cesiszell (Nicos A. Nicola, The waiter and
Lliza Hall Institute of Medical Research, «Granulocyte Colony Stimulating Factor», p. 77-
100).

JlomoTHUTeTbHO, COOCTBEHHBIE UCCIeOBaHMs mokaszanu, uto hy-Fc-caureiit G-CSF sBnsieTcs
HEpaCTBOPUMBIM WM TpyAHOpacTBopuMbIM nipu pH ot 5,3 no 6,0, u ussectno, uro G-CSF
caMm 1o cebe siBisiercss cTaOmibHBIM U akTUBHBIM npu pH oxono 4,0 (7. Arakawa, S.J.
Prestrelski, L.O. Narhi, T.C. Boone, W.C. Kenney, Cysteine 17 of recombinant human
granulocyte-colony stimulating factor is partially solvent-exposed, J. Protein Chem. 12

(1993) 525-531).

Cnoco0bl BbIOOpPa ONTHMAJBLHBIX COCTABOB Ha ocHoBe Fc-camroro G-CSF mo

HACTOSILIEMY H300peTeHHI0

3nauenne pH BogHOro mpemnapara mepen JuopHIM3anMedl U BOAHOH (hapMaleBTHUECKON
KOMIIO3MLINK, TIOJIyY€HHOW IyTeM BOCCTAHOBJIEHHEM JHO(DUIM3MPOBAHHOIO CYXOro
MOPOIIKA, MOXKHO OIpPEENUTh ¢ OMOIIBIO MOTEHLIMOMETPUUYECKOTO aHAJIN3a, OMUCAHHOIO B

crarbe <791> USP (papmakoneu CIIIA).

AHanu3 MocpencTBOM 3JeKTpodopesa B MONMAKPHIAMUIHOM rejie ¢ AOAELMICYJb(haToM
Hatpust (SDS-PAGE) moxer OviTh ipoBenen st hy-Fc-ciauroro G-CSF s cpaBHeHHsI ero
MOJIEKYJISIPHOW MAacChl € MOJIEKYJSIPHOW MaccoW COOCTBEHHOTO CTaHAAPTHOTO oOpasua.
JlekapCTBEHHBIH MPOAYKT U COOCTBEHHBIN CTAaHAAPTHBIN 0Opaser pazdasisitoT 10 S00 MKr/mit
C MCIIOJIb30BAaHUEM JICHOHU3UPOBAHHON BOABI U OBOIAT A0 3 MKI/20 MKJI C HCIIOJIb30BAHUEM
oydepa nnsa odpasua NUPAGE® LDS (4X) u nenoHH3upoBaHHOM BOAbl. Ero 3arpyskaror B
12% Bis-Tris-reib NuUPAGE® Novex 4 (1,0 MM, 10 ayHOK) 1u1st mpoBeneHus 3yiekTpodopesa.
I'enp-31ekTpodopes ¢ HCHOIB3OBAHHMEM HM303JIEKTPHUECKOTO  (POKYCHPOBAHUS MOKET
UCTIONIb30BAThCS U MACHTU(UKALMK JUATa30Ha M303JIEKTpHYeCKHX Todek hy-Fc-cmuroro
G-CSF no oTHOIIEHUIO K COOCTBEHHOMY CTaHAAPTHOMY 00pasiy. JlekapCcTBEeHHBII MPOAYKT U
COOCTBEHHBI CTaHOAPTHBIA oOpasen paszdaBmssr0oT 70 | Mr/MII € HMCMOJB30BAHUEM
JNEMOHU3UPOBAHHON BOABI M A0BOAST a0 10 Mkr/20 Mkn ¢ ucmojb3oBaHueM Oydepa st
obpasa Novex® IEF (2X). Hzosnektpuueckoe (HOKYCHPOBAHUE OCYIIECTBISIOT C

ucnoabs3zoBanuem rejst st IEF Novex® ¢ pH 3-10 (1,0 mm, 10 nyHOK).
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Beinenenne hy-Fc-cimuroro G-CSF v MOHMTOpPHHI €ro YHMCTOTBHI C TOYKU 3PEHHs CBOHCTB
MOHOMEPHOCTH U THAPOPOOHOCTH MOYKHO OCYIIECTBISITH C TOMOIIBI) METOJUK JKUAKOCTHON

xpomaTtorpadum.

Taxum oOpazom, skckimo3uonHast xpomarorpadus mo pasmepy (SE-HPLC) mosker siBisiTbes
NPEATIOYTUTENIbHBIM CIIOCOOOM  pasfieNieHus] MOJIEKYJI Ha OCHOBaHMM HX pa3Mepa Ha
BBICOKOMOJIEKY JIsipHble coenuHennss (HMW) u mongseprayBIInecs pa3pyLIeHUIO COSTMHEHUS
¢ wucnoibp3oBaHueM Acquity Arc (Waters). Pa3nenenHue oCymecTBIsIeTcsl MOCPEICTBOM
middepeHInanbHON MONEKYISAPHON 3KCKIIIO3UH WM WHKIIO3UU B TO BPEMs, KaK MOJIEKYJIbI
MHUTPUPYIOT BAOJNb JUIMHBI KOJOHKHU. JlekapcTBeHHOE BelecTBo pazOaBisitoT A0 1 Mr/min u
NOABEPraoT pa3aeneHuro ¢ ucrnonb3osanueM kojoHku TSK-GEL G3000SWxL (7,8*300 mm)
u npenoxpanutenbHoil kojgoHku TSK-GEL G3000SWxL (6*40 mm) (TOSOH Bioscience).
IMonewxHas ¢asa coctout uz 50 MM ¢docdaraoro Oydepa: 5,34 r nByxocHOBHOTO (pocdaTa
Hatpus, 3,12 T omHOOCHOBHOro ¢ocdara Harpus, 8,70 r xyopuma Hatpust B 11
JNENOHU3UPOBAHHON BOABI, KOTOPbIE CMELIMBAIOT C ALETOHUTPWIOM B COOTHOLIeHUH 9:1
(06./00.), B TO Bpemsi kak koHeuHblii pH cocraBnsier 7,0. CKOpOCTh MOTOKA MOAAEPIKUBAIOT
npu 0,5 Mui/MuH. U 1yIUHY BOJIHBI Aetekropa 214 M B Tedenue 30 muH. PaccuntbiBaror %
JOJIO TJIOMIATH OCHOBHOTO THKA MO OTHOIIEHHIO K OOLIeH IUIOmaau B COOTBETCTBUH C

PE3yJbTaTOM aHaJn3a, rI€ BbIXOA YKa3bIBACT HA MOHOMEPHYHO YUCTOTY .

Obpawmenno-dazoBas BbicokodpdextrBHas xpomarorpadus (RP-HPLC) moxer sBiATHCS
eIe OHUM CrocOOOM MPOBEPKH YHUCTOTHI MOCPEACTBOM PA3AEICHUS] UX N0 ruipoGoOHOCTH.
Jlna koHTpons mnpumecell M BpeMeHHM yuaepkusaHus BapuaHtoB Fc-cmutoro G-CSF u
ycedueHHbIX (opMm ¢ wucnoib3oBaHueM Acquity Arc (Waters) wucnonssyror RP-HPLC.
JlekapCTBEHHOE CPEACTBO B KOHLEHTPALWH, COCTABJSFOINEH 1 MI/MII, B COOTBETCTBYIOLIEM
Oydepe s cocTaBa MOABEPralOT Pa3IEJICHUIO C UCTIONB30BaHHEM KooHKU Vydac 214TP C4
(4,6%250 wmm) (Grace, Vydac) u mnpemoxpanurenbHol KkojoHkH 214MS C4, 5 wmkwm,
7,5 x4,6 mm (Grace, Vydac). IlomemwkHast ¢asa cocrour u3 0,15% TpudTopykcycHoH
kuciotsl (TFA) B nenonmsuposannoii Bone u 0,15% TFA B aneroHUTpHIIe MpH CKOPOCTH
noToka, cocrapisromeid 0,5 mu/mMuH. JIJTHHY BOJIHBI BBISIBJICHUS, COCTaBISIONIYI0 220 HM,
NOAJIEP’KUBAIOT B TEUEHHE 35 MHMHYT M OCYIIECTBIIIFOT MOHHMTOPUHT % IONH IUIOLIATU

OCHOBHOTO ITHKaA 11O OTHOLICHUIO K O6H.I€I\/'I rmjaomanau B COOTBETCTBUU C PE3YJIBTATOM aHaJIN3a.

OcTaTouHy0 BIAXKHOCTH JTHOPHIN3NPOBAHHBIX MPOAYKTOB OmpenessitorT cnocodom Kapma-

duinepa, ONMCaHHbIM B cTaThe <921> USP.
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Bumumble bacTHLbl JTHOPUIM3UPOBAHHBIX IMPOAYKTOB OMNPEAEISIFOTCS HEBOOPY KEHHBIM
rnazoM. Kak yxasano B USP, BomgHble JexapcTBeHHblE (OPMBI UII HHBEKLMH JTOJKHBI

SABJIATBCA (IO CYLIECTBY CBO6OI[HI:;IMI/I>> OT 4aCTUL, pa3JIMIUMbIX HCBOOPYKCHHbBIM I'JIa30M.

B  crmemyrommx — mpuMepax ~— OMMCAHO — HAcTosllee  M300peTeHHe,  BKIIOUAIOIIEe
o UITN3UPOBAHHBIN cocTaB Ha ocHOBe mojHopasmepHoro hyFc-Fused G-CSF, onmcannoro

B US8586048 B2.
HNPEABAPUTEJIBHBIE HCCJIIEJOBAHUSA
Onpenenenue cOOTBETCTBYIOIIEr0 CTAOMIH3HPYIOLIEro cpeAcTBA U Oy depHoiil cucTembl

B coctaBax Ha ocHoBe Fc-cnuthix OenkoB, cocraBax ¢ HM3KkMM pH Moker BCTpeuyatbcs
NPOTEONIN3 U J1€3aMHIUPOBAHHUE, TOTAA KaK COCTaBbl ¢ BBICOKMM pH uacto momsepraroTcs
arperaiyu, OKUCJICHHUIO U MeperpynnupoBke qucyabunusix cessze. (Cao, W., Piedmonte, D.
M., Ricci, M. S., & Yeh, P. Y. (2013). Formulation, Drug Product, and Delivery:
Considerations for Fc-Fusion Proteins. Therapeutic Fc-Fusion Proteins, 115-154.) B
COOTBETCTBUH C HaHHOW WH(pOpMaIueil mnpenBapuTesbHbIe HUCCIEIOBAHUS HAYMHAIN TIPH

HU3KoM pH, cocrassiromem okoo 4,0.

B npenBapuTenbHBIX MCCIENOBAHUAX BHAuUaje IMONy4Yald CEMb pA3JIUYHBIX BOAHBIX
npenapatoB, coaepxkaimux hy-Fc-cnmuteiii G-CSF B kadyecTBe aKTUBHOIO HHIPEIUEHTA,
nojiokcamep 188 B KkauecTBe MOBEPXHOCTHO-aKTHMBHOI'O BEINECTBA B aleraTHoM Oydepe,
umeromeM pH npubmusurensHo 4,0, ¢ HCMONB30BAHHEM PAa3JIMYHBIX CTAOWIU3UPYFOLIHX
CpeAcTB. OTHU TMOJIyuYeHHbIE BOJHBIC TMpernaparbl noasepranu juodrimsanun. [locne
OCYIIECTBJIEHHS! JTHOPMIN3ALNN KOMIIO3ULIUN aHAJIM3UPOBAIH B OTHOIICHWH BHEIIHETO BHIA
modunsata, BpeMeHn BoccTaHoBieHus U pH (pH u3Mepsuin B BOCCTaHOBIIEHHBIX BOIHBIX
KOMMO3UIMSIX ). BHeITHWI B THOQUIN3aTa SBISETCS BAXKHOW XapPaKTEPUCTUKON MPOAYKTOB
CyOIMMAIIIOHHON CYIIKH, KOTOpas MOKET M3MEHSATh KadyecTBO MpPOAyKTa (MPEKae BCEro
OCTaTOYHYH0 BJIA)KHOCTb, BpPEMsSI BOCCTAHOBJICHHUS, CTaOWIBHOCTb W AaKTUBHOCTB), HYTO
BIIOCJIEICTBIH MOKET TOBJHATH Ha OE30MacHOCTh ManueHta U 3(PQeKTHBHOCTh MPOAYKTA.
Bpemsi BOCCTaHOBJICHHS TPEACTaBIsIET COOOW MPOMEKYTOK BPEMEHH, TpeOyeMmblid Iuis
perunpatalii JTHOPIIN3UPOBAHHOIO COCTaBa C IMOMOINBID PAcTBOpPa O OCBETIEHHOTO
pacTBopa, He coxepskamero dvactul. B Hacrosmem wu3oOpereHHH JTHO(UIM3HPOBAHHBIC

COCTaBbI BOCCTAHABJIMBAJIN C UCIIOJb30BaHUEM | MJI BOABI JJIST UHBEKIIUM.
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Crab IHocae npouecca anodpuauzanmuu
TAOHIIH3HPYIO
Cocras | Komnonent py Buemnuii Buj Boemsi
mee CPeacTBo P pH
JUO(PUIN3ATA |BOCCTAHOBJICHHUSA
0,4% hyFc- Hey nosnersopure Hey noBierBopure
Cocras-1 ’CJ'II(/)ITgl"O 4% copbura o JBHO P o JIBHO P )
G-CSF o
Cocrap-2 4% copbura + |Heynosnersopure Heynosnersopure )
2% caxapo3bl JILHO JIBHO
0.1% 4% copbura + Heynosnersopure Hey nosnersopure
Cocras-3 | monokcamepa | 2% caxapossr + | > p ya p i
188 49, JBHO JIBHO
o MAHHHTA
4% copbura + |Heynosiersopure
Cocras-4 00 4 YA P ITpuemnemo 4,12
Tpurupar 4% maHHHUTA JILHO
auerara ITpuemnemo
Cocras-5 HaTpus 4% maHHHUTA [Tpuemnemo (mpoucxonut 5,48
arperuposaHue™)
4% maHHHTA +
Cocrap-6 | YKcycHas iy [puemiemo [Tpuemnemo 4,73
KHUCJIOTa/THIP 1% caxaposer
OKCHJI HATpHSI
4% maHHUTA +
Cocras-7 iy ITpuemnemo ITpuemnemo 4,72
2% caxapo3bl
Bona

* 3aMETHO HCBOOPYKCHHBIM IJ1a30M

B coorBercTBHM ¢ pe3yJibTaTaMH OLEHKHM BHEINHErO BHIA JHUO(PHIN3aTa W BPEMEHH
BOCCTAHOBJICHUSI COCTaBbl 1-4 SBISIFOTCS HENPUEMJIEMBIMHU JJISi MPOAYKTA JTHODUIH3ALNH.
Takxe cocTaB-5 NPOAEMOHCTPUPOBAN 3HAYUTEIBHOE YBEJIWYEHUE arperanuy, 3aMETHOE
HEBOOPY KEHHBIM TIJIa30M IIOCJI€ BOCCTAHOBJIEHUS C MCIOJAb30BaHMEM 1 M BOABI AJA
UHBEKUUH. DTH Pe3yJbTaThl MOKHO OOBSCHUTH caBuroM pH Bbime 5,2 B cocTaBe BO BpeMs
miopunusanuu  (oOHapykeHo, uyto pl, mpu kortopoit hyFc-coureiit G-CSF  sBnsieTcs
HEPACTBOPUMBIM WJIM TPYAHOPACTBOPHMBIM, cooTBeTcTByer pH 5,3-6,0) BCnenctBue
UCTIAPEHUs1 YKCYCHOM Kucnotbl. Takke moswimeHHbld pH HaOmronanm B coctaBax 6 u 7.
Casuru pH ObUtH OrpaHUYEHHBIMU B COCTaBE, COAEPIKAIIEM Caxapo3y, B OTIMYHE OT COCTABA,
cozepKallero TOJbKO MAaHHHUT. B COOTBETCTBUU C 3TUMU NPEABAPUTEIBHBIMU PE3YJIbTATAMU

ObLIO MPOJEMOHCTPUPOBAHO CIIEAYIOLIEe:
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* NpUEMJIIEMBIC J'II/IO(I)I/IJ'II/ISaTbI He ObUIH MOJIYYCHbI TPHU HUCHOJb30BAHUU MPOAYKTOB,

conepskamux 4% copbura,

* YKCYCHasA KUCJIOTA MOKET BbI3bIBATb CABUT pH BO BpEMs .]'II/IO(bI/I.]'II/ISaLII/II/I, YTO MOXKET

HUMETb UCKIIIOYUTCIJIbHO BaKHOC 3HAYCHUEC JJIsA CTaOUIBLHOCTH COCTaBa,
* NPUCYTCTBUE CaXapO3bl B COCTABE MOXKET YJIYyUIIATh CTaOMJIBHOCTb.

ITocne »>THX wuccnenoBaHuil pas3nuuHble Oy(epHble CHUCTEMBbI HCIIONB30BAIM B TEX JKe
COCTaBax, KOTOpbIe NpuBeneHbl Huke. L{uTpaTHyro OydepHyro cCHCTeMy HCHOJIb30BAIH AJIS
npenynpexnaenuss casura pH nmodunmsupoBannoro mnpoaykra. Cocras-8 mnomyuanu ¢
UCTIONIb30BaHNeM LuTpaTHOW OydepHoii cucrembl npu pH 4,2, comepskameit 2,0% hy-Fe-
ciuroro G-CSF B kadecTBe AaKkTHMBHOIO MHIPEIUEHTA, Mojokcamepa 188 B kadecTse
NOBEPXHOCTHO-aKTUBHOTO  BemmecTBa, 4% wmaHHuta u 1% caxapo3el B KadecTBe
crabunusupytouiero cpenctsa. Coctas-9 mojyvaiu ¢ UCTIOJNb30BAHUEM aLeTaTHOU OydepHoi
cucrembl ipu pH 4,2, comepxkameit 2,0% hy-Fc-cnmuroro G-CSF B kayecTBe akTHBHOIO
UHIPEUeHTa, Iosiokcamepa 188 B kadecTBe NOBEPXHOCTHO-aKTHBHOIO BelnecTBa, 4%
MaHHHUTa U 1% caxapossl B Ka4ecTBe CTAOMIM3UPYIOIIETro CPENCTBA. JTH BOAHBIE ITperapaTsl
BbIepkuBaNu B TeueHue 1 Henesu npu 25°C nepen nuodrinsanueii ¢ HeJb0 IEMOHCTPAIUH

crabunbHocTH hy-Fc-cmutoro G-CSF npu vicnonb3oBaHuM pa3indHbIX Oy(QepHBbIX CUCTEM.

Tabmuua 2. IlpensapurenpHble HCCIENOBaHUS [JIsl ONpPENETeHHs] COOTBETCTBYIOLIEH

OyepHOl cucTEMBI

Konuenrpauus hy-Fc-cantoro
Cra G-CSF (%)
TabUIu3Upyoee
Cocras cpeacTso Bydepnas cucrema Yepes 1
Ho HeJeJ10 NpU
25°C
0 + 0
Cocran-8 4% mannuta + 1% | 100 MM uutpaTHOTO 99,8 53.2
caxapo3bl Oydepa, pH 4,2.
0 + 0
Cocran-9 4% mannuta + 1% 10 MM aueratHoro 99,6 80.6
caxaposbl Oydepa, pH 4,2

B cocraBe-8 Bunumas arperanusi MpOMCXOJWJIa B BOJAHBIX Mpernapartax depe3 | Hememo. B
Tabyuie 2 arperaiys Takke MOKa3aHa CHIKEHHEeM KOHIeHTpauuu noutu Ha 50% B cocrase-8

U CHIDKEHHEeM KOHLeHTpanuu noutu Ha 20% B cocraBe-9. DTH BOIHBIE Tpemnaparbl HE
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nozaBepranu JuoQUIN3aluyu B CBSI3U C HECTAOMJIBHOCTBIO BOAHBIX (hopm. ClienoBaTenbHO,
NpUILIN K 3akiroueHuro, uto hy-Fc-cmureiit G-CSF  sBnsercs Oonee craOWibHBIM B
arieraTHOM Oydepe, M HCCIENOBAaHUS B OTHOLIEHMH pPa3pabOTKH COCTaBa IMPOAOIDKAIUA C

aretaTHbIM Oydepom.

Tperanosy u caxapo3dy CUMTaaud MPUOPUTETHBIMH IIPU TECTUPOBAHUS  PA3IUYHBIX
CTaOUIM3UPYIOIIUX CPencTB. XOTs OblIa MPOAEeMOHCTPUPOBaHA 3(PPEKTUBHOCTH CaXxapo3bl B
MOBBIICHNH CTa0WJIBHOCTH, THIAPOJHN3 Caxapo3bl B KHUCJIOH Cpene MOr TpeICTaBJsTh
npobsiemy. Ilockonmbky caxapo3a B KHCIOW Cpelne MOABEPraercsi TUAPOIH3Y, MPUHSIIH

peUICHUEC B CJICAYIOIUX NCCICAOBAHUAX UCIIOJIb30BATh TPErajao3y.

Ilepen Ha4amoOM HCCIENOBaHHS COCTABOB IOATOTOBHJIM MPEIBAPUTENBHOE HCCIIENOBAHHE
BOIHBIX TMPENapaToB, COAEP KAIIMX Mojokcamep 188 B kauecTBe MOBEPXHOCTHO-aKTHBHOTO
BemecTBa B aueratHoMm Oydepe mpu pH 4,25, 6e3 hy-Fc-ciuroro G-CSF ¢ pasmuunbiMu

KOMOMHAIMSAMH TPETrajo3bl U cOpOUTA 11 OLIEHKH CTPYKTY PbI IMOPHIN3ATOB U c1BUTOB pH.

Ta6mmuma 3. OmnpepeneHue  COOTBETCTBYIOIIETO  NPOLEHTHOIO  COAEPIKAHUS

crabunusupytouiero cpeacraa 6e3 hy-Fc-cmuroro 6enka G-CSF

Tepen . Mocae nnodunuzanumn
Cradunmsupyomee | THOQUIH3ANHEH
CocraBbr* 106 _
cpeacTso (Bec/00.) DH# Buenuuii BUI DH
auoduanzara
1,5% copbura :
Cocras-10 7.0% Tperanossr* 425 [Tpuemnemo 455
2,0% copbwura :
Cocras-11 5.5% Tperanosb* 426 IIpuemnemo 435
2,5% copbwura :
Cocras-12 5.5% Tperanosb* 426 IIpuemnemo 448
3,0% copbura :
Cocras-13 3.0% Tperanossr* 4,25 HeynosnetBopurensHo 4,68
4,0% copbwura :
Cocras-14 1.0% Tperanosbr® 4,25 HeynosneTBopurensHo 4,98
Cocras-15 5,0% copbura 4,28 HeynosneTsopurensHo 5,16

* B kaueCcTBE TPEraio3sl UCIOJIB30BAIN ACTHAPAT TPETATO3BI.

** CocraBbl MOMYYAIN ¢ UCMOJB30BAHUEM | MJT BOABI AJIsI HHBCKLUH, a THODUIN3UPOBAHHBIN COCTAB

BOCCTAHABINBAJIHM C MCITOJB30BAHUCM 1 MIT BOJBI A1 HHBCKIIAH.



WO 2020/242419 PCT/TR2020/050444
20

CornacHo pe3ysbTaTtaM, NMPUBEAECHHBIM B TaOJHLE 3, MpUEMIIEMbIe JTHOPUIN3ATHI MOy YaIn
NpH TIOHIKEHHOM COZEPKaHMH COpOMTa U TOBBIIIEHHOM CONEPKAHWM TPErayio3bl.
JIOTIOJTHUTENBHO, CHIDKEHHE IMPOLEHTHOTO COMEPKAHMS TPErajo3bl B COCTABAX BbI3BIBAIO
cneur pH B cropony nosblimeHust. B 3akimouenue, conepskanue copoura, cocrassionee 2%,
BBIOMpAJIN B Ka4eCTBE Mpeesa COAepkKaHus copOuTa B COCTaBe C MOTyUEHHEM MPUEMIIEMOIT

CTPYKTYpbI THOpUIN3ATA.

B npenBapuTenbHBIX MCCIENOBAHUSAX UCIBITHIBAIN PA3JIMYHbIE CTAOMIM3UPYIOLINE CPENCTBA
u OydepHple cucTeMbl, YTOOBI HAWTH TOAXONAINME BCIIOMOTATEJIbHBIE BELIECTBA.
CraOunpHbIl cOCTaB 1Sl JHODUIM3ALMM, CONEPKAIIUN YHUKAJbHYI) OPUTMHAJIBHYIO
mosiekysty hy-Fc-G-CSF, sBrisiercs mOMHOCTBIO crielmUPUUecKUM U JOCTAaTOYHO CJIOKHBIM.
JlaHHOE MCCIeIOBaHNE SIBIISIETCS. IEPBBIM HCCIIEAOBAHNEM JIMO(PHITN3ALNH, BKIFOUAOIINUM hy-
Fc-G-CSF u ofecneunBaromum CTaOMIBHOCTD JAHHOTO YHHUKAJIBHOTO JIEKAPCTBEHHOTO
NPOIYKTa, COBMECTHO conepskainero Fe-cnutyro vacte u G-CSF-uacth. Takum obpasom, B
CIIeNYIOINX NPUMepax BOAHBIC IMperaparsl MONy4YarT ¢ comep:kanueM hy-Fc-cmuroro G-
CSF B kauecTBe aKTHBHOIO HHIPEIUEHTa, Moyiokcamepa 188 B kauecTBe NOBEPXHOCTHO-
AKTHBHOTO BEIeCTBA, KOMOMHALMK TpPerajo3bl U COpOMTa B KayecTBe CTAOMIM3HPYIOIIETO

CpeICTBa B alleTaTHOM Oydepe.
IMPUMEP 1. Onpenenenue KOMNO3ULUH AJisl cOcTaBoB HA ocHOBe hy-Fc-ciuroro G-CSF

CoOcTBeHHbIE MCCIIENOBAaHUS TIOKa3aJH, YTO u3o3jekTpudeckast Touka (pl) hyFe-ciuroro G-
CSF naxomurcs mexny 5,3 u 6,9. B nannom nuanasone hyFc-cnuteiii G-CSF oGnanaer
OTpaHUYEHHOW pACTBOPUMOCTHIO. bojiee TOro, CoriacHo HaOMIONEHUSIM YCTOWYHUBOCTD
kostouHo# cuctemsl hyFc-ciuroro G-CSF yeenmuuBanace npu cHmwkenun pH (ot 5,2 no
3,8) (3asBka Ha marent cornacHo PCT PCT/TR2018/050208). CnenoBaTtenbHO, B
COOTBETCTBUM C COOCTBEHHBIMH HWCCJIEIOBAHHSIME ONPENEISJIA ONTUMAJIbHBIA quana3oH pH
IUTSE 3TOH KOMITO3UIIMH, COCTaBJSIFOIIME OT 3,8 1o 5,2, mpeamodtureapbHO OT 4 1mo 5, Oonee

npeanouTuTensHo ot 4,0 10 5,0.

Ilocne ompenenenuss auanasoHa pH kxomOumHammro copbuta W Tperajgo3bl BbIOUpPANIH B
Ka4ecTBe CTaOWIM3MPYIOLIEr0 CpencTsa;, rmojiokcamep 188 BbiOupanm B KadecTBe
MOBEPXHOCTHO-aKTUBHOTO BelecTBa. Ha OCHOBaHMM NAaHHOTO BBIOOpA OMpENENsIM COCTaB

it TMO(GUITN3aLU Y, TOKa3aHHBIN HIDKe (Tadnuma 4).
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Taoauua 4. OnpeneneHHas KOMIIO3UIHS cocTaBa Ha ocHoBe hy-Fc-ciuroro G-CSF

KoauuyecTBo B mpouneHTax**

Kommnonenr DyHKUMS
% (Bec/006.)
hy-Fc-caureiii G-CSF AKTUBHBIN UHTPEAUEHT 2,0
Copbur Crabunusupyrouee cpencTBo 1,5-2,5
Crabunusupyroinee
Juruapar Tperanao3bl cpencTBo/o0bpemMoobpasyroliee 5,0-7,0
CpeacTBO
ITonokcamep 188 IToBepXHOCTHO-aKTUBHOE 0.08-0.15
(Pluronic F68) BELIECTBO ’ ’
Tpurunpar auerara Hatpust ~ bydepHoe cpenctso 0,016
YkeycHas bydephnoe cpencrso S
KUCJIOTA/TUIPOKCHU]T HATPUS y®ep ped 45
Bona PacTBopurens *

* CocraBbl MOJIYyYaIH C MCHONB30BAHUEM | MII BOABI A HHBCKLMH, a THOQUIN3HPOBAHHBIN COCTAB

BOCCTAHABJIMBAIIN C HCIOJIb30BAHUEM | MJI BOABI TSI HHBCKLIUH.
q.s.: TpebyeMoe KOIUIECTBO

INPUMEP 2. KparkoBpeMeHHasi CTA0MJIBHOCTL U OLEHKA 3(PPeKTOB B OTHOLIEHHH

3aMOPA’KUBAHUA-OTTAMBAHMS ONPeJeJIeHHOr0 COCTABA B KUAKON (opme

Uro0bl OmpemenuTh NPUTOJHOCTH ONPENEeNeHHOT0 CcocTaBa Ui  CyOJIMMAalMOHHOIO

BBICYIIIMBAHUS OLICHUBAJIM KPATKOBPEMEHHYIO CTa0MJIBHOCTH COCTaBa B JKUAKOH (hopme,

NPUBEACHHOTO B TabnuLe S5, ¥ 3p(PeKT B OTHOLUICHUH 3aMOPAKUBAHHSI-OTTAUBAHMS.

Tab6auua S. Komnosunus coctaBa Ha ocHose hy Fc-cnuroro G-CSF

Komnonent DyHKUHS KonuuectBo
hy-Fc-caureiii G-CSF AKTUBHBIN UHTPEIUEHT 20 mr
Copbur Crabunmmupyroiee CpecTBo 20 mr

Crabunusupyroiiee
Juruapar Tperaio3bl cpencTBo/o0bpeMoodpasyroriee 55,26
CpeAcTBO
ITonokcamep 188 IToBepXHOCTHO-aKTUBHOE 1 mr
(Pluronic F68) BELIECTBO
Tpuruapar auerara HaTpus Bbydepnoe cpencrso 0,16 mr
YkcycHas bydepHoe cpencteo q.s.

KHUCJIOTA/TUIPOKCHU]T HATPHS



WO 2020/242419 PCT/TR2020/050444
22

Bona Pacteopurens 1 mn

q.s.: TpeOyeMOe KOJIHUSCTBO

CocraB Ha ocHoBe (G-CSF monydanu B BHUJE KOMIO3MLMM COCTaBa, MPHUBENEHHOH BbILIE
(Tabauua 5), ¢ MOMOIIBIO PACTBOPEHUS] BCIIOMOTATEJIBbHBIX BEIIECTB B BOJE ISl UHBEKIUH.

Konuenrpauus 6enka cocrassia 20 mr/mi, u pH cocrasa cocrasisut pH 4,6.

Jlnst onpeseneHusi KpaTKOBPEMEHHOH cTaOMIIbHOCTH B JKUIKOH (popme cocTaB MHKY OHpOBaIN
npu 25°C B Teuenne 1 Henmenu. Yepes 1 Hememo crabunmpHOcTh hyFc-cnmroro G-CSF
oueHusanu ¢ nomoumbto anHanu3os SE-HPLC, RP-HPLC, SDS-PAGE u IEF. C npyroii
CTOPOHBI, 3(PQPEKThl 3aMOpPAKMBAHUA-OTTAMBAHUS OLIEHMBAJIM C MOMOILIpIO aHanu3oB SE-

HPLC nocne 3 unknos 3amopakuBanusi-orrauBanus (-80°C u 25°C).

Ta6nauua 6. KpatkoBpeMmeHHass cTaOMIIBHOCTB KUIKOH (opMmbl coctaBa Ha ocHoBe hyFc-

ciutoro G-CSF u ouenka 3¢dexta 3aMOpakMBAHUS-OTTAWBAHHUS B OTHOIIEHHH 3TOTO

cocTaBa
Mocae Mocae Ilocae
HHKJIA
TECTHI TPUEMJIE t=0 1 Hepesro aH‘:m- l/lBaHI:Iﬂ- KHBAH
MOCTH npu 25°C -
OTTAMBAHHMS OTTAUBAH orTAHB
1 us 2 aHus 3
pH H. & 4.6 4,5 - - _
Ocnosnan AHaIOrMYHO AHAJIOIMYHO AHAJIOTUYHO
SDS- nonocd cTaHma cTaHma cTaHma
PAGE COOMBEMCmMeos AapTy, AapTy, AapTy,
OCHOBHas OCHOBHas OCHOBHas - -
(upeHTHY A
HOCTD) cmandapmmony rmojioca rmojioca rojioca
obpasyy (~98 x/1a) (~98 x/1a) (~98 x/1a)
Ocnoenas
noJioca AHaIOrMYHO AHAJIOIMYHO AHAJIOTAYHO
IEF COOmMBemMcmeEo6 CTaHAapTy, CTaHOapTy, CTaHAapTy,
(uaeHTHY QIa OCHOBHast OCHOBHas OCHOBHas - -
HOCTb) CMAanOapmHomMy TOJIoca mojoca ojxoca
obpazyy (p1 5,3~6,9) (pl53~6,9) (pl53~69)
(pl 5,3~ 6,9)
SE-HPLC >93% 99.5 99.5 99,5 99.5 99 4
(uucrora)
RP-HPLC > 90% 96,3 95,0 95.1 - -

2 > 2

(uucrora)
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B cootBercTBHM € pe3yibTaTamMH, NPUBEACHHBIMH B Tabmume 6, yepe3 Hememo mpu 25°C
pesynbtatel SE-HPLC, RP-HPLC, SDS-PAGE u IEF, xak Opuio oOHapy»KeHO, SIBISLTUCH
aHanornuHeiMu. Takke omnpegenunu, uto uucrora cornacHo SE-HPLC sBasnace
AHAJIOTMYHOW Tocie 3  IMKJIOB  3aMOPAXMBAHUSA-OTTAMBAHUSA. OJTH  PE3yJIbTaTh
NPOIEMOHCTPUPOBAJIM, YTO 3TOT COCTAB MOXKET OCTaBaTbCs CTAOMIBHBIM BO BpeMs

OCYIIECTBJICHHSI IO MIN3ALNY TIPH MpearosaraeMoM nuamnasone pH.

IMPUMEP 3. JInoduansanus cocrapa Ha ocHoBe G-CSF, ciutoro ¢ ruopuanbim Fe, npu

pH 4,8 (LF4,8)

Hns nuopunmuszannu cocraBa Ha ocHoBe hyFc-cnutoro G-CSF (Tabnuua 5) cocras nonyuanu
npu pH 4,8 u xonuposanu kak LF'4,8. 3areM NpOIyKTOM HAIOJHSINA CTEKJISIHHBIE (PIIaKOHBI
2R Tuna 1 ¥ 9acTHYHO 3aKpblBAIM MpoOkaMu st Juodumusanuu. Lukiel muopumusanmn
OCYIIECTBIISUIM B CyOJNMMALMOHHOW CyumibHON ycrtaHoBke Lyobeta (Telstar, Wcnanwus).
Hukn nrodummsanyuy OCYIECTBISIN TOCPEICTBOM HAYaIbHOW CTaJUM BBIACPKUBAHUS NPU
5°C, craguu 3amopaxkuBaHus npu -50°C, craagum nepBU4YHOro BbicymmBaHus npu -40°C,
0,07 mOap B TeueHue 48 4acCOB U CTQAMU BTOPUYHOTrO BbICyInuBaHus npu 35°C B TeueHue 7

HaCoOB.

IMepen muodunuzanueid u nocine Hee crabuibHOCTh hyFc-cnutoro G-CSF onenuBanu ¢
nomotieio SDS-PAGE, IEF, SE-HPLC, RP-HPLC u ananu3oB BUmuMbIX dYacTull. Ilocie
TMOPUITN3ALUN OCTATOYHYIO BJIAKHOCTB OINpPENENsUIN ¢ ToMoLIbio aHanmu3a Kapna-®@urnepa.
3nauenne pH cocraBa uW3MepsSIM 0 OCYLIECTBIEHHs JHOQWIM3aLMKU U TIOCHe

BOCCTAHOBJICHHSI TUO(DHITU3UPOBAHHOTO COCTaBa. Pe3yibTaThl MOKa3aHbI B TAOJUIIE 7 HIDKE.
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Tadauna 7. PesynpraTel aHanmusza cocraBa Ha ocHose hy-Fc-cmuroro G-CSF mpu pH 4,8

(LF4,8) nepen nmuodmnusanmeii 1 nocie Juodummsannn

LF4,8
TecTh Kputepun
NPHEMJIEMOCTH Mepen Moce
auopuamzanuedn  auoduanzanun
pH* H. n 4,8 4,9
AHaNOru4HO
SDS-PAGE Ocnosnas nonoca J——— AHaJIOTUYHO
cOOmeemcmeo8ad ’ CTaHIAPTY, OCHOBHAs
(MIEeHTHYHOCTD) OCHOBHas 1OJIOCa
cmanoapmuomy oopasiyy (~98 KJTa) nosoca (~98 x/la)
Ocnosnas nonoca AHaJIOTHYHO AHATOHIHO
IEF coOmeememeosana CTaHapTYy,
CTaHJAPTY, OCHOBHAs
(MAEHTHYHOCTb)  CMAHOAPMHOMY 00pasyy OCHOBHaf monoca - (ol 53 ~ 6.9)
(pl5,3~69) @l 5,3 ~69) Pr -2 =0,
SE-HPLC > 93% 99,4 99,4
(uucrorta)
RP-HPLC > 90% 96,4 96,4
(uncrToTa)
OcraTounas <39 H 1 13
BJAKHOCTh
Buagumbie
4aCTHILI Ilo cywgecmsy ne cooepycum  yIOBJIETBOPUTEIBHO YIOBJIETBOPUTEITHHO

* JIno punu3MPOBAHHBIA COCTAB BOCCTAHABIUBAIIN C HCIIOJ30BAHUEM | MJT BOIBI TSl HHBEKIIHH.

Ilocne ocymectsiaeHnss nuodmiIM3aMu —MOJAy4aidd (apMaleBTUUECKH IMpHEeMIIEMbIe
muodunusatel (Oenble W HenoBpexxaeHubie) (Patel, SM., etal. Lyophilized Drug Product
Cake Appearance: What Is Acceptable?, Journal of Pharmaceutical Sciences, Volume 106,
Issue 7, Pages 1706-1721, 2017). Yuctora cornmacHo SE-HPLC u umcrtora cormacuo RP-
HPLC, kak oOHapyXwioch, OBUIM aHAJOTWYHBIMH Tepen Juodumwimzauued W T1ocie
miodunuzanun. [locne mrodmnmmsanun HaOmonancs nebonsmoi casur pH — ot pH 4,8 no

pH 4,9,

Taxxe obOnapyxwi, uro pesyibratel SDS-PAGE u IEF sBnsince aHaJOTHYHBIMU.
CnenoBarenbHo, cTpykTypa hy-Fc-cnuroro G-CSF coxpaHsinack B ONMpeIeieHHOM COCTaBe C

pH 4,8 Bo BpeMst oCcymecTBIEHUs THOPUITH3ALINH.
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HPUMEP 4. HccaegoBaHusi CcTa0OMIBHOCTH € YCKOPEHHOH Jerpaganuei

JHO(PUIN3HPOBAHHOIO cocTaBa Ha ocHoBe hy-Fc-camtoro G-CSF (LF4,8)

JInodunusupoBanHselii coctaB Ha ocHoBe hy-Fc-cmuroro G-CSF (LF4,8), nmpuBeneHHbIil B
npuMepe 3, MOABEpPraid MCCIENOBAHUAM CTAaOWMIIBHOCTH C YCKOPEHHOW nerpajaiyei mpu
25°C ¢ 60% otHocuTenpHON BiakHOCTEIO (RH) 1 pu 40°C ¢ 75% RH B Teuenne 1 Henenu u
2 Hemenb U TIPEOBUACHHUS TOTEHLMAJIBHOM cTaOuiIpbHOCTH Oenka B TEYEHHE CPOKa €ro

XpaHeHus1. Pe3ynpraThl mokasaHel B Ta0nuie 8 u tabnure 9 Huxe.

Ta6auua 8. PesynpraThl aHanmu3a JUOPMIM3HPOBAHHOIO COCTaBa Ha OcHOBe hy-Fc-ciutoro
G-CSF uepe3 1 Henemo BO3IEHCTBUSI YCIOBUI UCCIIENOBAHUS CTAOMIIBHOCTU C YCKOPEHHOMN

Jerpagauuen

Kpurepun 2-8°C (B kauecTBe

25°C-60% RH 40°C-75% RH
NPHEMJIEMOCTH KOHTPOJIs1)

Yepes 1 negero

pH* H n 5,1 5,0 4,9
OcHosnas
nonoca AHaJOTUYHO AHaJOTUYHO AHaJOrU4HO
SDS-PAGE cOOmMeemcmeo8 CTaHmapTy, CTaHapTYy, CTaHOapTy,
(MIEHTHUYHOCTB) id OCHOBHasl TIOJIOCA OCHOBHAsI TI0JIOCA  OCHOBHASI MOJIOCA
cmanoapmuomy (~98 xJla) (~98 x/1a) (~98 x/1a)
oopazyy
AHaNOru4HoO
OcHosuas CTaHOapTy,
fonocd AHaJIOTHYHO AHaAJIOrUYHO OCHOBHA Tonoca
IEF coomsemcmeos . - CTAHIADT (pl 5,3 ~6,9).
ana AapTy. H1apty; Cnabo, OCHOBHBIE
(MAEHTHYHOCTB) cmandapmuonyy CCHOBHAA TOI0CA OCHOBHAs rojoca =
PO (153 ~6,9)  (pl 5,3~6,9) P
obpazyy BBIPAKECHBI
(pl 5,3 ~6,9) OosblIE, UeEM
CTaHAApT.
SE-HPLC > 93% 98,6 98,6 98,5
(uucrTora)
RP-HPLC > 90% 97,3 98,5 96,4
(uucrora)
OcTtarounas <39 1 0.8 1
BJAKHOCTh
Buaumeie llo cywpecmsy ne 'Y joBnersopu VYnosnetsopu VY nosnersopu
YaCTHLBI cooeporcum TEJIbHO TEJIbHO TEJILHO

* JInopumu3upoOBaHHBIA COCTAB BOCCTAHABIMBAJIN C UCIIOJB30BAHHUECM | MJT BOJBI AJTsI HHBSKIIHH,
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Ta6auua 9. PesynbraThl aHaMM3a JTUOPUIHM3HPOBAHHOIO COCTaBa Ha OCHOBE hy-Fc-cnutoro

G-CSF uepes 2 Henenu BO3AEHCTBUS YCIOBHI HCCIENOBaHUS CTAOMIBHOCTH C YCKOPEHHOH

Jerpaaanuen
Kpurepun 2-8°C (s
Yepes 2 nexen PP KaYecTBe 25°C - 60% RH  40°C - 75% RH
NPHEeMJIEMOCTH KOHTPO.IST)
pH* H. & 5,0 5,0 5,0
OcHosnas
nonoca AHaJIOTUYHO AHaJOTHYHO AHaJIOTUMYHO
SDS-PAGE coomeemcmeos CTaHmapTy, CTaHIapTy, CTaHIapTy,
(MAEHTHMYHOCTb) aIa OCHOBHasl IIOJIOCA OCHOBHAs II0JIOCA  OCHOBHAs! 10JIOCA
cmanoapmuomy (~98 x/la) (~98 x/la) (~98 x/1a)
obpazyy
AHanOru4HO
Ocnosnas CTaHMapTYy,
nonoca OCHOBHasl IOJIOCa
AHaJIOru4HO AHanOruyHO
IEF coomeemcmeos . CTARIADT (pl 5,3 ~6,9).
ana Aapty, Hapty, Cnabo, OCHOBHBIE
(MIEHTHYHOCTBD) cmanoapmuony OCHOBHAT 10J0Ca  OCHOBHAs rooca - -
PIIOYY (153 ~6,9)  (pl 5,3 ~6,9) P
oopazyy BBbIPAKEHbI
(pl 5,3 ~6,9) OoJblIE, UEM
CTaHIapT
SE-HPLC > 93% 983 98 4 98,2
(uncrTora)
RP-HPLC > 90% 95,8 95,5 953
(uncrTora)
OcTaTouHnas <39 17 13 1.8
BJAXKHOCTh
Buaumsbie Ilo cywjecmsy ne 'Y noBneTrsopu Y nosnersopu VYnosnersopu
YACTHLBI cooepcum TEJIbHO TEJIbHO TEJILHO

* JInopumu3upOBaHHBIA COCTAB BOCCTAHAB/IMBAIIN C UCIIOJB30BAHUEM | MJT BOBI AJT1 HHBSKIIHH.

BBUTIO MPOIEMOHCTPUPOBAHO, YTO JTHOPHIIN3NPOBAHHBIN cOCTaB Ha ocHoBe hy-Fc-ciuroro G-
2

CSF (LF4,8), xax 0OHapy>K€HO, SIBJSUICS CTAOMJIbHBIM TPU UCCIIEAOBAHUSX CTaOMIBHOCTU C

yckoperHoi nerpananueit npu 25°C ¢ 60% otHocurenbHOM BraxkHocTsio (RH) u mpu 40°C ¢

75% RH B Teuenue 1 Hemenu u 2 HEOEID.
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HPUMEP 5. JIuopuauzauusi coctapoB Ha ocHoBe G-CSF, cauroro ¢ ru6puaasim Fe,

npu pH 4,2 (LF4,2) u pH 4,5 (LF4,5)

Jns muodmnnzannu nojydanu coctaBbl Ha ocHoBe hyFc-ciiuroro G-CSF ¢ pH 4,2 (LF4,2) u
pH 4,5 (LF4,5), npusenennnsie B Tabmuue 10. 3aTeM mpoayKTaMH HATOJHSIN CTEKJISTHHBIC
¢makonel 2R ThMma 1 w vacTuuHO 3akpeBaIM npodkamu s Jmodunmsanyy. L{ukisr
TO(UIN3ALUN OCYLIECTBIISUTH B CyOJIMMAIIMOHHON CymuiibHON ycTtaHoBke Lyobeta (Telstar,
Ucnanus). Hukn nuodmnm3anuyl  OCYLIECTBISUIM  TOCPENCTBOM HA4dajdbHOH  CTaguu
Bblep>kuBanus npu 5°C, cragum 3amopaxkuBaHus 1npu -50°C, craguM MNepBUYHOIO
BpicymnBanust npu -40°C, 0,07 mOap B TedyeHue 48 wacoB M CTaAUU BTOPUYHOTO

BbIcyInBaHus npu 35°C B TedeHue 7 4acoB.

Ta6auua 10. Komnosummu cocraBos Ha ocHOBe hy-Fc-ciutoro G-CSF npu pH 4,2 (LF4,2) u
pH 4,5 (LF4,5)

KommnoneHnr PDyHKUUSA KosmuecTBo
hy-Fc-cnureiii G-CSF AKTUBHBIN UHTPETUEHT 20 mMr
CopOut Crabunmupyoinee cpencTBo 20 mr

Crabunusupyromiee
Juruapat Tperano3bl cpencTBo/o0beMoobpasyroliee 60,26 Mr
CPeACTBO
ITonokcamep 188 IToBepXHOCTHO-aKTUBHOE
. 1 mr
(Pluronic F68) BELIECTBO
Tpuruppar auerara Hatpust By depHoe cpenctso 0,16 mr
YkcycHast KHCIOTa/THAPOKCU]T
HaTpu BydepHoe cpenctso q.s.
Bona PacTBOpuTEND 1 M

IMepen nuodmnuzanueld u mnociae Hee cradwibHOCTH hyFc-cimroro G-CSF ouenuBamu ¢
nomornisio SDS-PAGE, IEF, SE-HPLC, RP-HPLC u ananu3oB BUmuMbIX dHacTull. Ilocie
IO UIH3ANN OCTATOYHYIO BJIAXKHOCTh OMPENeNsuid ¢ moMomnslo ananusa Kapna-®@umepa.
Taxxke pH cocTaBOB U3MEpPsUTU 1O OCY IECTBICHUS JTUOPUIH3ALMIH U MOCIe BOCCTAHOBJICHHS

MO UITN3UPOBAHHBIX COCTABOB. Pe3ybTaTsl moka3zaHel B Tadmne 11 Huxe.
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Taoauna 11. Pe3ynbratsl aHanusa coctaBa Ha ocHoBe hy-Fc-cmmroro G-CSF mpu pH 4,2

(LF4,2) u pH 4,5 (LF4,5) nepen muodunuszanuei u nocie Juodrinsanuu

LF4,2 LF4,5
Kpurepun
Tectei  npuemaemoc  1lepea Ioce Mepen Mocae
™ auopunuzaum auodunauzaun Juoduianzauu Juoduanzauu
el u eil "
pH* H. n. 4,2 4.4 4,5 4,7
’?;:gczlaﬂ AHANIOTUYHO  AHAJIOTMYHO  AHAJOTMYHO  AHAJIOTHYHO
SDS-PAGE coomeememe STEHAAPTY CTaHIapPTY, CTaHIapTy, CTaHIapTy,
(MAEHTHYHOC o6 OCHOBHast OCHOBHasI OCHOBHasI OCHOBHast
Th) cmandapmmuo noJsioca noJyioca noJsioca noJsioca
My 08Py (~98 x/1a) (~98 x/1a) (~98 x/1a) (~98 x/1a)
OcHosnas
nonoca AHaNIOrMYHO  AHAJIOTMYHO  AHAJOTMYHO  AHAJIOTHYHO
IEF coomeememe CTaHAapTy, CTaHIapPTY, CTaHAapTy, CTaHaapTy,
HAEHTHYHOC 08I OCHOBHasI OCHOBHasI OCHOBHasI OCHOBHast
(
Th) CMAHOapPMHO TOJI0CA noJyioca noJsioca noJsioca
my oopazyy (pl 5,3~6,9)  (pl5,3~6,9) (pl53~69) (pl53~6,9)
(pl 5,3~ 6,9)
SE-HPLC >93% 98,2 98,2 98,2 98,4
(uncrToTa)
RP-HPLC > 90% 96,3 96,4 96,3 96,4
(uncrora)
Ocratouman 5o, H. 1. 1,3 H. 1. 1,4
BJIAKHOCTh

Ilo cywyecms
Buaumsbie Y Y YnosnerBopu VYaAoBiIeTBOPU YIOBJIETBOPU Y AOBJIETBOPHU

He
YaCTHIBI TEJIbHO TEJIbHO TEJIbHO TEJIbHO
cooeporcum

* JInopumu3upOBaHHBIA COCTAB BOCCTAHAB/IMBAIIN C UCIIOJB30BAHUEM | MJT BOJBI AJTs1 HHBSKIIHH.

ITocne ocymecTBieHUs] JTHOPMIN3ALMN TOJIYYadd (papMaLEeBTHUECKH MPUEMIIEMbIE
o UITN3aThI AJIs1 BCeX cocTaBoB (Oenble u HenoBpekaeHusie) (Patel, S.M., et al. Lyophilized
Drug Product Cake Appearance: What Is Acceptable?, Journal of Pharmaceutical Sciences,
Volume 106, Issue 7, Pages 1706-1721, 2017). Yuctora cormacio SE-HPLC u uucrora
cormacHo RP-HPLC, kak oOHapy»Xuioch, ObLIM aHAJIOTMYHBIMHU Tepen Juoduwinzauueid u
nocie ymodmwimsaimu. [Tocne nuodumusanun B 000X cocTaBax HaOMIONAnCs HeOONbIION
cnpur pH. Takxke obOnHapyxkumn, uto pesynbratel SDS-PAGE wu IEF  sBisummchk
aHanorndHbiMu.  CrnenosatenbHo, cTpykrypa hy-Fc-ciuroro G-CSF  coxpansutace B

onpeneneHHOM coctase npu pH 4,2 u pH 4,5 Bo BpeMsi oCyeCTBIeHUS JTHOD IITH3ALINH.
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HOPUMEP 6. HccaegoBaHusi CcTaOMIBHOCTH € YCKOPEHHOH Jerpaganuei
JHO(PUIN3HPOBAHHBIX cocTaBoB Ha ocHoBe hy-Fc-camtoro G-CSF u cpaBHeHue ¢

AKHUJIKHM COCTAaBOM

JInopunmsuposanubie cocraBbl Ha ocHoBe (LF4,2, LF45, LF4,8) hy-Fc-ciuroro G-CSF,
NPUBEACHHBIE B IPUMepax 3 U 5, MOABEPrayid MUCCIEJOBAHUSAM CTAOMIBHOCTH C YCKOPEHHOMN
nerpananueit npu 40°C ¢ 75% RH B Teuenue 2 Henenb Al MPENBUACHUS MOTEHLHUAIBHOU
cTa0nIbHOCTH O€NKa B TE€UYEHHE CPOKa €ro XpaHeHus. Pe3ynbpTaTel mokaszaHbl B TaOnuie 12

HHMKE.

Ta6auua 12. Pe3ynbraTsl aHaiu3a JHOPUIH3UPOBAHHBIX COCTABOB Ha OCHOBE hy-Fc-cnutoro
G-CSF uepes 2 Hemenu BO3ACWUCTBHS YCIOBUIH HCCIENOBaHMS CTAOMJIBHOCTH C YCKOPEHHOM

nerpanauueii (40°C - 75% RH)

Yepes 2

HeAeJH NPHU Kpurepuu Kunxuii
40°C - 75% le;((’,:l;’l;eM cocTaB* LF4,2 LF4,5 LF4,8
RH
pH** H. n 4.4 4.5 4,7 5,0
SE-HPLC > 93% 85 98,2 99 4 98,2
(uncrToTa)
RP-HPLC > 90% 86,1 96,3 96,3 95,3
(uncrToTa)
OcTarouHas <39 H x 0.9 1 1.8
BJAXKHOCTh
Ilo
Buagumble  cywyecmsy YIOBIETBOpU YIOBJETBOPU  YIOBJIETBOPU Y OBJIETBOPHU
YACTHLBI He TEJIBHO TEJIbHO TEJIbHO TEJIbHO
cooeporcum

*)Kuokuti cocmae cocmosan us 20 me/mn hy-Fe-cnumozo G-CSF, 10 mM Na/ayemamnozo 6yghepa, 5%
copbuma, 0,1% nonoxcamepa 188. ObHapyscunu, umo 3mom HCUOKUil COCMAE A6NNCA CIMAOUIbHBIM 8

meuenue 6 mecayes npu 2-8°C (3aaexa na namenm coenacvo PCT PCT/TR2018/050208).
** Jlno(puau3upoBaHHBIN COCTaB BOCCTAHABIMBAIN C UCIIOIb30BAHUEM | MIT BOJBI /ISl HHBCKIIUH.

beiio mpomeMoHCTpUpoBaHo, 4To JuoduinsupoBanHbie coctasbl (LF4,2, LF4,5, LF4.8) Ha
ocHoBe G-CSF, cnurtoro ¢ rubpunaeiM Fc, kak 0oOHapy keHO, SIBISUTUCH CTAOMIBHBIMHU TI0
CPAaBHEHHMIO C JKHIKHM COCTaBOM, KOTOpPBIH, Kak OOHApy»KeHO, SIBISUICS CTAOMJIbHBIM B

teueHue 6 mecsueB npu 2-8°C (3asska na nameunm coenacno PCT PCT/TR2018/050208).
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CnenoBatenbHO, 3TH pe3ysbTarhl mokaszanu, yro miusg G-CSF, cmutoro ¢ rubpumneim Fc,
ycnemHo paspaboraHel cTabwibHble JTHODWIM3HPOBAHHBIE COCTAaBbl. B HacTosmem
U300pETeHNH COTJIACHO NAHHOMY JOKYMEHTY JIMO(PHIM3UPOBAHHAS KOMIIO3HMIUS HA OCHOBE
Fc-cniuroro G-CSF  cocrour w3 OydepHoil cuUCTEMBbI, MO MEHBbIIEH Mepe OJHOro
CTaOUIM3UPYIOMIErO CPeACTBA M 10 MEHBIIeH Mepe OIHOrO IMOBEPXHOCTHO-aKTHBHOTO
BELlECTBA, TIAe mnpenapar wumeeT 3HadeHue pH, cocraBmromee or 3,8 no 5,2,
MPEANOUYTUTENIbHO OT 4 10 5, 6onee npennoururensHo oT 4,0 no 5,0, u crabwmm3upyromiee

CPEACTBO MpenCTaBIsAeT COO0I KOMOMHAIIMIO TPETanio3bl U COPOUTA.

JononaaurensHo, nuodunusupoBansbiii coctaB LF4,2 Ha ocHoBe hy-Fc-cauroro G-CSF
NOABEPrajy BO3ACHCTBUIO PA3JIMYHBIX YCIIOBUH HcchenoBanus crabunpHocTH (2-8°C, 25°C -
60% RH, 30°C - 65% RH wu 40°C - 75% RH) B Teuenue 3 mecsiues, 4TOObI MPEIBUIETD
NOTEHIHAJIbHY IO CTAOMIIBHOCTH Oellka B TEYEHUE CPOKa ero XpaHeH!s. Pe3yIbTaThl MOKa3aHbI

B Tabyuue 13 Huxke.

Taoauua 13. Pe3yabraTsl aHaMM3a THOPHIN3UPOBAHHBIX COCTABOB Ha OcHOBE hy-Fc-cmutoro
G-CSF wuyepe3 3 mecsna mMpu pa3iM4HbIX YCJIOBUSIX HCChenoBaHus cradmibHOCTH (2-8°C,

25°C - 60% RH, 30°C - 65% RH u 40°C - 75% RH)

Yepes 3 Kpurepun LF 4,2
npuemJiemM
Mecsna OCTH 2-8°C 25°C - 60% RH 30°C - 65% RH 40°C - 75% RH
pH** H. n 4.4 4.4 4.4 4,5
SE-HPLC > 93% 99,2 99,2 99,1 98,1
(uucrora)
RP-HPLC > 90% 96,4 96,3 95,1 95,6
(uucrTora)
Octatouman 5o, 0,9 1,1 1,2 1,4
BJIA’KHOCTh
Ilo
Buaumbie  cyugecmey VYpoBneTBopu  YIOBIETBOPU — YAOBIETBOPU Y OBJIETBOPH
YaCcTHUIbI HE TEJbHO TEJIBbHO TEJIBHO TCJIBbHO
cooeporcum

** JlnopuausupoBaHHBIH COCTaB BOCCTAHABIMBAIM C UCIIONB30BAHUEM | MIT BOABI /ISl HHBCKIIUH.

PesynbraTel, npuBeaeHHbie B Tabmuie 13, mokasanu, 94To THOPUIM3UPOBAHHAS KOMITO3ULIHS,
MOJIyY€HHAs B HACTOSIIIEM U300pETEHUH, IEMOHCTPUPOBAJIA XOPOINYIO CTaOMIIBHOCTD uepe3 3

Mecsila TIPU Pa3IMYHBIX YCIOBHSIX UCCenoBanus ctadmibHOCTH. COCTaB, pa3paOOTaHHBIA B
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COOTBCTCTBHU C HACTOALIUM I/1306peTeHI/IeM, ACMOHCTPUPYET HEOXKUAAHHBIC TCXHHUYCCKUC

3¢} eKThI B yCIOBHUSIX UCCIEIOBAHUS CTA0OMIBHOCTH.

Hacrosimmee wn3o0peTeHne MOXET BKIOYaTh COPOMT B KAuecTBE CTAOMIN3UPYIOLIErO
CpeICTBa, MPEATIOYTUTEIPHO B KOHIEHTpALuH, cocTaBisirommel ot 1,5% (Bec/00.) mo 2,5%
(Bec/00.) B mepecuere Ha oOmuil oO0beM cocraBa mepen JTHOPHIM3ALMEH U IOCIe
BOocCTaHOBNeHUs1. Hacrosimee wu300peTeHHe MOXET BKJIIOYATh TPErajody B KadyecTBe
CTa0MIIN3NPYIOLIETO CPEACTBA, MPENNOYTHTEIBHO B KOHIIEHTPALUK, cocTaBisaomeit ot 5,0%
(Bec/00.) no 7,0% (Bec/00.) B mepecuere Ha o0t 00BEM cOCTaBa mepen Juodriuzanuen u
HOCJIe BOCCTAHOBJICHUsI. B OIHOM BapuaHTe OCYLIECTBJICHHs CTaOWIH3UPYIOLIHE CPEACTBA
NPENCTABISIIOT COOOH KOMOHMHAIMIO Tperajgo3bl U cOpOWTa, Iieé BECOBOE COOTHOLICHHUE
Tperajo3bl U copbura cocrasisieT ot 2:1 10 4:1, u o01mast KOHLUEHTpaLHs CTA0MIH3HPYIOLIETO
cpeactsa coctaBisieT oT 6,5% (Bec/00.) mo 9,5% (Bec/00.). Hacrosiee uzobpereHne MoxeT
BKJIIOYATh  mojokcamep 188 B KkayecTBe  IMOBEPXHOCTHO-aKTUBHOIO  BEILECTBA,
NPEANOYTUTENIHO B KOHIIEHTpauuu, cocTasiisiromiei ot 0,08% (Bec/00.) o 0,15% (Bec/00.) B

nepecueTe Ha 001Ul 00beM cocTaBa nepes JUOPUIN3aALUEl U TIOCIe BOCCTAHOBIICHHUSI.
IHosicHenune rpaguyeckux MaTepuaIoB

®durypa 1. Cxematrueckoe nzodpakenue 0enkoBoit cTpyktypsl hy-Fc-cimutoro G-CSF.
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dopmyJia nzodperenust

1. CralunbHblii  (apmaneBTUdecknii  JTUOQUIM3UPOBAHHBIA  COCTaB,  ITOJYYEHHBIN
MOCPECTBOM JIMOPHUIM3ALMM BOAHOTO Tperapara, COAepIKallero IO MEHbIIeH Mepe
10 mr/mn G-CSF, cnuroro ¢ rubpunaeiM Fc, mo MeHbIIedl Mepe OIHO CTa0WIM3UpYIOLIee
CPEACTBO, MO MEHbLIEH Mepe OIHO IOBEPXHOCTHO-aKTUBHOE BeIeCTBO MU Oydep, rme
3HadeHue pH BogHOrO mpenapara cocrasiser ot 3,8 10 5,2, u crabunu3upyoee CpencTBo

npencTasisier Co00H KOMOMHAIIUIO TPErajo3bl H COpOUTa.

2. JInopunusupoBaHHbIi cOCTaB 10 1. 1, rae 3HaueHne pH BogHOro npenapara COCTaBJsIeT OT

4 no 5.

3. JInopunusnupoBaHHbII cOCTaB 1o 1. 1, rae 3Hauenue pH BogHOro npemnaparta COCTaBJIsIET OT

4,0 no 5,0.

4. JInopunu3upoOBaHHBINA COCTAB MO M. |, rie KOHLEHTpAIHsI TPErajgo3bl B BOJHOM IMperapare
cocraBysieT oT 5,0% (Bec/00.) mo 7,0% (Bec/00.) B mepecuere Ha 00Ut 00bEM BOJHOTO

npernapara.

5. JInoumu3upoBaHHBIN COCTaB MO M. 1, TAe KOHIEHTpalusi copOuTa B BOJHOM IMpernapare
cocraBisieT ot 1,5% (Bec/00.) no 2,5% (Bec/00.) B mepecuere Ha OOLIHIT OOBEM BOIHOTO

npernapara.

6. JInopunu3upoBaHHBINA COCTAB MO M. 1, TIe BECOBOE COOTHOLICHHE TPErajio3bl U copouTa

cocrasjisieT oT 2:1 mo 4:1.

7. JInopunu3upoBaHHbIM cocTaB No 1. 1, rae oOimas KOHLEHTpalus CTa0WIH3UPYIOIIEro
cpenctBa coctasisieT oT 6,5% (Bec/00.) no 9,5% (Bec/00.) B mepecuere Ha oOmUN 00BEM

BOJHOTO Mpernapara.

8. JImopunmsmpoBaHHBI cOCTaB MO 1. 1, A€ NOBEPXHOCTHO-AaKTUBHOE BELIECTBO
IpenCcTaBisieT Cco0OW HEHOHOTEHHOE IOBEPXHOCTHO-aKTHBHOE BELIECTBO HAa OCHOBE

MOJIOKCaMeEpa.

9. JInopunu3npoBaHHBINA COCTAB TIO II. 8, I7ie KOHLEHTPAHs HEMOHOT€HHOTO TIOBEPXHOCTHO-
AKTUBHOTO BEIECTBA Ha OCHOBE mojiokcamepa coctasisier ot 0,08% (Bec/00.) mo 0,15%

(Bec/00.) B mepecyere Ha 00T OOBEM BOIHOTO Mpenapara.
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10. JInopunmsupoBaHHbIH cocTaB 1o 1. 1, rae Oydep BbIOpaH W3 TPYNIbI, COCTOSINEH W3
UTPATHOTO, HHUTPAT-(HOCHATHOTO, aJTAHHHOBOTO, TJIHIIMHOBOIO, ApTHHUHOBOTO, alleTaTHOTO,

CYKLMHATHOTO, THCTUAMHOBOTO Oy depa mim nX KOMOMHALINH.

11. JImopummsuposannelii coctaB no 1. 10, roe Oydep mpeacraBisier coOOH aleTaTHBINA

oydep.

12. JInopunusupoBanHbIii coctas 1o 1. 1, rae koHuenTpanust G-CSF, ciutoro ¢ rubpuaHeiM

Fc, cocraBnsier ot 10 mr/mu no 80 mr/mi B mepecdere Ha oOmuii 00beM BOJHOTO Mpemnapara.

13. JImopunusupoBanHeli coctaB mo 1. 12, rme konuentpauust G-CSF, cnuroro c
rubpuasbM Fe, cocrasisier ot 20 mr/mi o 40 mMr/mi B epecdere Ha oOLui 0ObeM BOJHOTO

npernapara.

14. CrabunpHas ¢apmauneBTuueckas nuoduiansupoBanHas kommnosuims Ha ocHoBe G-CSF,
ciuroro ¢ rubpunaHbM Fe, mosydeHHast mocpencTBoM JIMOGMIN3AMK BOJHOTO Mpenapara Ha

ocHoBe G-CSF, ciuroro ¢ rubpunusim Fe, B koHnenTpaunu 20 Mr/mi, coneprraras:

a) KOMOWHAIIMIO Tperajgo3bl M copOuTa B Ka4yeCTBE CTAOMJIM3HPYIOLIErO0 CPeacTBa, IIe
Tperajo3a cocraBisieT oT 5,0% (Bec/00.) no 7,0% (Bec/00.) B mepecdere Ha 00Ul 00beM
BOJIHOT'O Mpernapara, u copour cocrapisieT oT 1,5% (Bec/00.) mo 2,5% (Bec/00.) B mepecuere

Ha o01uii 00beM BOJHOTO Mpemnapara;

b) momokcamep 188 B KadecTBe MOBEPXHOCTHO-aKTUBHOI'O BEINECTBA B KOHIEHTPALUU OT

0,08% (Bec/06.) no 0,15% (Bec/00.) B mepecyere Ha oOIIMiT 0OBEM BOIHOTO Mpemnapara u
¢) aneraTHyto OydepHyto cucremy,
rae 3Hadyenre pH BogHOro npenapara cocrasisieT oT 3,8 10 5,2.

15. JluopunusupoBaHHbIA cocTaB 1o 1. 13, rae 3HadeHne pH BOXHOTO mpemnapaTta COCTABIISIET

or 4 no 5.

16. JIuopunusupoBaHHbIA cocTaB 1o 1. 13, rae 3HadeHne pH BOAHOTO mpemnapaTta COCTABIISIET

ot 4,0 no 5,0.

17. JInopunusupoBaHHBII cOCTaB 1O 1. 13, rie BECOBOE COOTHOLIEHHE TPErajio3bl U copouTa

coctaBiisieT oT 2:1 no 4:1.
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Mapuup IgD

N-konuenas odsactes CH2 IgD

C-xonuenas oosacts CH2 u
Bes oosacts CH3 IgG4

@urypa 1
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