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KOMIIOBHUIIMM M CIIOCOBEI I[OJIYUEHMSI BEJIKOBBEIX MMKPOUYACTHL]

OBJIACTE TEXHUKU

[0001] HaHHOE ns3obpeTeHNe, Kak npaBuio, OTHOCUTCH K
KOMIIO3UUMAM U  clIocobaM IIpUITOTOBJIIEHUSA  OeJIKOB, CTa®MJILHEIX B
TeueHue OJIUTEeJIbHOTO nepuona BpPEMEHN. B uacTHOCTH, OaHHOe
nz3obpeTeHue OTHOCUTCSH K KOMIIOBULMAM U crnocobamM IIOJIYUeHMuS
KOMIIO 3ULIMM TepaleBTUUYeCKMX BeJIKOB, KOTOPHE COXPaHHAKRT
CcTabUILHOCTL u BMOJIOTHUUECKYIO AKTMBHOCTD npu TeMIIepaType
OKpVyXawlmel cpelbl U  (OU3MOJOTUUECKUX  TeMIepaTrypax B  TeueHHue
OJIMTEeJIbHOTO Ieprola BPEMeHM.

YPOBEHL TEXHMKU

[0002] TepameBTHUMUeCKMEe MaKpPOMOJIEKYJIE, TakKMe KaK aHTuUTeJla U
pelLenTop-FCc—CcamuTEE DeJiku, IOJDKHEL OBITE [IPUTOTOBJIEHE TaKUM
oBpaz3oM, 4yTOOE HEe TOJIBKO CHeJlaThb  MOJIEKYJIH HNIPUTOOHBEIMU  IJIS
BBEIOEeHUSA IallMeHTaM, HO M COXPaHUTh MX CTaOMIBHOCTBL IIPpU XpPaHEeHUWU
M B MeCTe BBelleHuUA. Hamnpumep, TepalleBTUUeCKue OeJIku (HanpuMmep,
aHTHUTeJla) B XUIKOM pPacTBOpPe IOIOBEPXEHHE pPas3JIOKEHUID, alperaluu
U/ MY HexeJlaTeJIbHEM XUMUUECKMM MOIMOUKAILIMAM, eCJIM PpacTBOp OyIeT
[IPUTOTOBRJIEH HelnpaBUJIBHO. [Tpn [IPUTOTORBJIEHUN TepaleBTUUYEeCKOM
BeJIKOBOM KOMIIOBUIMKY IIOMMMO CTabMJILHOCTM TakKxe cJjelyeT IIPpUMHUMATH
BO BHMMaHUE opyrue ACIIEKTHI. [lprMepH  Takux OOTIOJIHU T eJIb HEIX
ACIIeKTOB BKJIOUAKT BA3KOCTH pacTBOpa U KOHUEeHTpaluil aHTUTeJa,
KOTOPHE MOTYT obecrnieunBaTbCS OaHHOM KOMIIO 3ULIMEN . ITpu
IIPUTOTORJIEHUN TepaleBTUUYEeCKOT O BeJika oJis 3aMenJIEHHOTO
BHICBOOOXIEeHUA CJedyeT IPOABJIATE IMNpenesIbHYKD OCTOPOXHOCTHL, UTOOH
[IOJIYUMUTEL KOMIIO3ULMIO, KOTOopasa OH ocCcTaBajlach CcTabMJILHOM B TeueHUe
OJIMTEeJIBHOTO nepuona BpEeMeHU, a Takxe npu XpaHeHUNn u
dMBMOJIOTHUUECKOM TeMIepaType, MMeJa OH »OOCTATOUHYID KOHIEHTPAaLUD
aHTUTEeJla WIM JIPpYyToTo TepaleBTUUeCKOTO OMOJOTMUEeCKOTO BENMeCcTBa U
obJjamajla OPpYyTMMM CBOWMCTBAaMM, KOTOpPHEe ofecneuMBaioT BO3MOXHOCTDL
YOODHOTO BBeIOEeHMS OAaHHOM KOMIIO3MIUMM IIallMeHTaM.

[0003] Xunokue KOMIIO 3L OMOJIOTMUECKMUX MOJIEKYJI, Kak
IpaBUJIO, IMOpelHa3HaueHH OJg ofecledyeHMS BO3MOXHOCTM IOJITIOCPOUHOM
CTabOUJIBHOCTM IIPpM 3aMOpPaXMBaHUM WM OXJIaAXIOEeHMM, HO 3adacTylw He

obecreunBamT IOJITOCPOUYHOM CTabUILHOCTH pu KOMHAaTHOM



TeMmrnepatype. OIHMM M3 pPelleHMM, M3BeCTHEX B HaHHOM oBJlacTu
TeXHUKHU oJis COXpaHeHus CTabUIIEHOCTHA u
OMOJIOTUUECKOM/ TepaleBTUUECKONM aKTUBHOCTHY OMOJIOTMUECKOM MOJIEKYJIH,
ABJIAeTCd CcyOaMMalMOHHAad Cyllka WM XKe JHMOQUIM3alMsa MOJIEKYJIH.
JImodpmamsauus MoxeT obecrneumBaTh cyxoM "ocamok", KOTOPHM OCTaeTCs
OTHOCUTEJILHO CTabuJIbHEM IIpM TeMIepaType OoKpyXawlmel cpelbh B
TeueHMe OTHOCUTEJIBHO IJMTEJILHOTO IIepuola BpeMeHM. CTad®MIBHOCTB
IpM KOMHATHOM TeMIepaType MOXeT OBThL 0CODeHHO BaXHa IPpM XpaHeHUU
U pealM3aluM OMOTepalleBTUUYECKMX CPpelCTB II0 BCeMy MHUPY, OCOOeHHO
B Tex MecTax, TI'IOe BJIeKTPUUYeCTBO U XOJIOOWJIBLHOe O0O0O0opyIdoBaHMUE
ABJIATCA HEeHaOeXHBMH .

[0004] Eme oIHa npobiemMa B oBracTu bapMalleBTUUECKUX
KOMIIOBUIIMM 3akJouaeTcd B HeOOXOOMMOCTM YBeJIMUeHMS KOHIeHTpalun
TepaleBTUYEeCKOTO Belka oJis oBJeryeHms OOCTaBKU BOoJIBIMOTO
KOJIMYeCTBa JEeKapCTBEHHOTO CpPelICTBa B HeDOJBIIOM IIPOCTPAaHCTBE.
[TpoBieMa MaKCUMU3aLUN KOJIMYECTBA BeJIKOBOTO JIEKapPCTBEHHOTO
CpeICcTBa Ha eIMHHuIY obbeMa ycyTydJjsgeTcd oOpaTHOM HeoOXOOMMOCTBLIO
YMEHBIIEHNA KOJIMUeCTBa BCIIOMOT'ATEJIEHEX BEIEeCTB, KOTOPHE IIOMOTalT
CTabuim3npoBaTk OeJIoK. Ilo Mepe YyBEJIMUYEHMS MOJIAPHOT'O COOTHOIIEHUSA
OeJIKOBOT'O JIEKapCTBEHHOTO CpenOcTeBa K CcTabuiaM3aTopy KOJIUUeCTBO
feJjika MaKCUMU3UPYETCSa C PUCKOM OecTabuamuszaluun OeJika.

[0005] B nyOaukaluMM 3adBKM Ha oaTeHT CIA N 2016/0176986 Al
ONMCaHa BHCOKOKOHIEHTpUpOBaHHasg (> 200 wmr/mi) kommosmiusa 1gGl B
HEeBOIOHOM pacCTBOpPUTEJIE. STa KOMIIO 3L A COOEepPXUT BEICYIIEHHEE
pacneyieHreM dYacTulLe 1gGl, CyCHeHOMpOBaHHEHE B HEeBOIHOM pacTBOpE,
M3TOTOBJIEHHOM C BOS3MOXHOCTLIO IIOOKOXHOM IOOCTaBKM. BHCYIIEeHHLE
PacHBEJIEHMEM YaCTMULE COIepXaT TperaJjioly B KaueCTBe cCTabuiam3aTopa
¥ MoOJIekyJly 1gGl B BECOBOM COOTHOIIEHUM, COCTaBJALmeM 1:2.

[0006] B nybsuxkaumm Shire et al. (J. Pharm. Sci., Tom 93, N
o, MIOHDb 2004 roma, 1390-1402) OIIMCaHO co3OaHue
BEHICOKOKOHIIEHTPUPOBAaHHKBIX OeJIKOBEIX KOMIIO 3ULIUM [IOCpPenCcCTBOM
Jnodmiamzaumm. Shire omomMcHBaeT ONTHMMaJbHOE MOJIAPHOEe COOTHOIMEeHUE
JUONPOTEeKTOpa K Oeyiky kKak 300:1 wiam Bele. BBUIO ONOMCAHO, UYTO
KOMIIOBULIMSA aHTUTeJla C MOJIAPHBM COOTHOIIEHMEM JIMOIIPOTEKTOpa K

aHTuTreJly, cocrTaBjgdgomuM 500:1, wMMeeT 3HAUUTEJBHYD CTabMILHOCTH



npu KOMHaTHOM TeMIlepaType, HO obJjlamaeT HexeJlaTeJIbHOM
TUIIEPTOHNYHOCTEL. TO Xe caMoe aHTUTEeJIO, IIPUTOTOBJIEHHOe C 0oJiee
HM3KMM COOEepXaHMEeM JIMOIPOTEeKTOpa (IpM  MOJIAPHOM  COOTHOUEHUN
JIMOIIPOTEeKTOopa K AHTUTEIY, COCTaBJIAKIIEM 250:1),
IPOOEMOHCTPUPOBAJIO VYJIYUIEHHYID ¥ 5S0QeKTHMBHYK TOHMUHOCTL, HO CO
BHAUUTEJILHO I[IOHMXEHHOM CTabuJIBLHOCTLI. KOMIpPOMMCCHAaS KOMIIO3ULUUSA C
cooTHomenreM 250:1 TpebyeT xpaHeHMda TInOpu 2-8°C 1OJS COXpaHeHUd
npueMiIeMoM CTabuUIbLHOCTHU.

[0007] B nyb6aukaumm Ajmera u Scherliesz (Int. J. Pharm.,

ToMm 463, 2014, 98-107) ONIMCAaHO MCIOJB30BaHMEe aMMHOKMUCJIOT C
BEICOKIMM coIepXaHueM asora, apIMHMHA u TUCTUIOMHA, OJIs
cTabuams3aumun KaTaJlasH BO BpeMsa PacCIBUINTEeJILHOM CYUIKM .

Cradtummusupynomuii  30dexkT OB 00VCJIOBJEH OIIoCpeloBaHHOM  a30ToM
BOOOPOIHOM CBSA3bI. BecoBOe COOTHOMEeHMe aMMHOKMCJIOTH K KaTajlasze
oJg 5dpPeKTUMBHOM cTabuamMsaluy cocTaBmio 1:1 miam 2:1.

CYIIHOCTL M3OEPETEHNMA

[0008] B oOHmOHOM acleKTe »OaHHOe WM300peTeHMe OTHOCUTCH K
criocofy TIOJIydeHUS I[IPUTOTOBJIEHHOTO (QapMalleBTMUeCKOI'O IIopolkKa. B
COOTBETCTBUU c DTUM aCIIeKTOM PacCIBIISanT BOIHEBIM pPacTBOp,
comepXamui TepMOCTabuUIn3aTop 7 TJIMKOIIPOTEUH npu MacCOBOM
COOTHOWEHUNM OKOJIO WMJIM B mOuanaszoHe 1:5-2:5. BaTeM pacCIHbUIeHHHN
BOIOHEM pPacTBOpP HaT'peBalT C BHIapMBaHMEeM BOOH M3 ad®pP030JIbHEBIX
KaneJjb M IoJydeHMeM 0OeJIKOBOTO  IIOPOIKa . B omHOM BapmaHTe
peadm3z3aluy M300peTeHUsS OTHeJIbHBEe UYacTUlb, comepxamyre OeJIKOBLIM
[IOPOWOK, BIOCJEOCTBMM INOKPHBaKT OMOopasjlaraeMbM I[10JIMMEPOM.

[0009] B o&zOHOM aclIeKTe »OaHHOe M300peTeHMe OTHOCUTCHA K
crnocofy TIMOJy4dYeHMSA I[IPUTOTORJIEHHOTO (QapMalleBTMUEeCKOT'O IIopolKa. B
COOTBETCTBUU c DTUM aCIIEKTOM PacCHBIISgoT BOIIHEIM pPacTBOp,
comepxamui TepMOCTabUIN3aTop u TJIMKOIIPOTEUH c MOJISPHEM
COOTHOmeHreM, cocTaBJgommuM MeHee 300:1. 3aTeM pacHObBJIeHHBM BOIHEM
PacTBOP HarpeBawT C BHIIapMBaHMEM BOIE M3 aBPO30JIBHHX KalleJlb U
[IoJIydyeHreM OeJIKOBOT'O  I[IOPOIKa. B onmHOM BapmMaHTe pealu3aluu
n3o00peTeHUsa OTIOEJIbHEE YaCTHUIEL, comepxamye OeJIKOBHM  IIOPOIOK,
BIIOCJIENCTBUN I[MOKPHBAKT OMopasjlaraeMbM II0JIMMEDPOM.

[0010] B oH»OHOM acleKTe »OaHHOe WU300peTeHMe OTHOCUTCHA K



criocofy TIOJydeHMS I[IPUTOTORBJIEHHOTO (QapMalleBTMUEeCKOI'O IIopolKa. B
COOTBETCTBUMU c 3TUM aCIIeKTOM PacChBIISaT BOIHEIM pPacTBOp,
comepXamui TJIMKOIIPOTEUH Bes TepMOCTabuamMsaTopa. 3aTeM
PAacCIBUIeHHHEM BOIHHEIM pPAacCTBOP HarpeBakT C BHIIAPMBAHMEM BOIH U3
a®pPO30JIbHEIX Kallejlb M IIoJIiydeHueM OeJIKOBOT'O IIopollKka. B OOHOM
BapMaHTe peajM3alluM U300peTeHUusa OTHeJIbHEe UYacTHULH, CcolepXallue
OeJIKOBLIM IIOPOIIOK, BIIOCJIeOCTRBUU [IOKPHBAKT Bropa3JjaraeMeM
[IOJIMMEPOM.

[0011] B o&zOHOM aclIeKTe »OaHHOe M300peTeHMe OTHOCUTCS K

IIPMIT'OTOBJIEHHOMY (]_)apMaLLeBTMT{eCKOMy IIOPOIRKY , comepXxalmemy OKOJIO

60%-97% (Mac./Mac.) ITUVIMKONpOTeMHa U OKoJIo 3%-40% (Mmac./Mmac.)
TepMOCTabuam3aTopa. B COOTBETCTBUU C STUM acIIeKToOM

IPUTOTOBJIEHHHY (QapMalleBTUUECKMM I[OPOMOK He ABJAeTCS abCOJIOTHO
CyxXMM, a IpPOlLIeHTHOe WM3MeHeHMe KOJMUEeCTBa BHCOKOMOJEKYJISPHHX
YacTUl TJIMKONpPOTeMHa COCTaRJgeT MeHee 5%. B OIOHOM BapHMaHTe
pealmMzaluuM M300peTeHMs OTHOeJIbHEEe OeJIKOBEE UYaCTHIH I[IOPOMKa MMERT
IIOKPHTHEe M3 Ouopasz3jlaraeMor'o IIoJIMMepa.

OUIYPH

[0012] Ha oumr. 1 wu30O0paxXeH JMHEVHEM Ipaduk, WIIJIOCTPUPYIINMA
pacrnpenejieHrMe dYacTMUIl IO pas3MepaM B 5SKBUBAJEHTHOM KpPYyI'OBOM
ovaMeTpe (ECD) 1o 00BeMy  BLHICYWEHHEIX  pacIbUIeHMeM  JacTull,
B3BEIEHHHX B DTaHOJIe, IIPM M3MEepeHUM I[IOCPeNCTBOM BU3yaJM3aluu

MUKpoOIIOoTOKa (MFI). UYacTHMUBE BHCYIMBAJM PAaCIBJIEHMEM IIPU Pa3JIMUHEX
TeMIlepaTypax Ha BXoIe: 100°C (MTPUXTYHKTUPHAS JuHusg) ; 110°C

(mTprxoBasg JuHUA); 120°C (OYHKTHMPpHad JuHMA); ¥ 130°C (criomHas
JIVHUA) .

[0013] Ha our. 2 wu30OpaxeH JMHEVHHN Ipadrk, WLIIOCTPUPYIIUNA
pacrnpenejyieHre IO pas3MepaM B DKBMBAJIEHTHOM KPYI'OBOM IOMaMeTpe
(ECD) mno o0BmeMy BHCYMEHHEX pPacHOHJIeHMeM dYacCTHll, B3BeMeHHHX B

STaHOJIe, Ipn MSMepeHNNM IIoCpelCTBOM BH3yaJIM3alurM MMKPOIIOTOKa

(MFT) . [ToenBapUTEJIbHO rogBepruyrasa PaCHBUINTEIbLHOM CYyIIKe
KOMIIO 3L S comepxaja 0% (MTPUXITYHKTHUPHA S JIVHUA) , 0,03%

(mrTprxoBasg JmHMA) u 0,1% (crmuomHas JMHMA) Mac./o6. noamcopbaTa
20 (PsS20).

[0014] Ha odur. 3 wuscbpaxeHa IuUcCToOT'paMMa, WJIRCTpUPYIAasS



KOJIMUECTBEHHOEe  pacllpeleJiIeHMe - BHCYIMEeHHHX  pPacIlBEJIeHMEeM  4YacTHll,
B3BEUIEHHEX B HTaHOoJIe, I[I0 COOTHOUWEHM CTOPOH, IIpU UW3MepeHUU
[IOCPeICTBOM BM3yaJM3aluM MUKpoIoToka (MFI). COOTHOIIeHMe CTOPOH,
paBHoe 1, 1pencTaiBJjsgeT cobon cdepuUuecKyln MOpdOJIOTHMID UacTHUIL.
[lpenBapUTeJIbHO  IIOOBEepPITHYyTas  PAaCHBJIMTEJILHOM  CylKe  KOMIIOBMUMUSA
comepxaJia 0% (CcTOJOUH TUCTOTPAMMEl C IIYHKTHMPHOM 3ajmuBkoM), 0,03%
(cTOJNIBLUE TUCTOTPAMME C 3SaJIMBKOM IMAaToOHaJbHOM mMTpuxoBKoOM) M 0,1%
(CTOJNIOUE TUCTOTPAMME CO CIJIOMHOM 3ajMBKOM) Mac./o6. nojgucopbara
20 (PS20).

[0015] Ha our. 4 wu30bpaxeH JMHEVHHM I'paduk, WLIOCTPUPYIIUNA
paclnpenejyieHMe I[IO0 pas3MepaM B DKBUMBAJIEHTHOM KPYI'OBOM IOMaMeTpe
(ECD) mno ofOwbeMy BHCYIEHHEX pPAacCIHBJIeHMeM dYacTHull, B3BEIIeHHHX B
3TaHoJIle, I[IPM M3MEepeHUM IIOCPeOCTBOM BM3yaJlu3aluM MUKPOIIOTOKA
(MFI). B cnocofbe C HU3KMM COLOEPpXaHMEM pPacTBOPEHHOI'O BelleCTBa
(M300paxeHHOM MTPUXOBOW JIMHMEN) MCIOJB30BalIM HOpuMepHo B 10 pas
BoJiee HM3KYK  KOHLEHTpaluKw  pPacTBOPEHHOTO BelleCTBa, ueM B
CTaHOapTHOM crnocobe (mM300paxeHHOM CILJIOMHOW JIMHUEN) .

[0016] Ha our. 5 m300paxeH JMHEVHHM Ipaduk, WIJIOCTPUPYIINMA
pacrnpenejieHre I[IO0 pasMepaM B DKBMBAJIEHTHOM KPYTOBOM IOMaMeTpe
(ECD) 1o o0BeMy BHICYIIEHHEIX pacHeUleHMeM  J4acTHUIL (BeJIKOBHE
MUKPOUaCTULE 0e3 IIOJMMEPHOTO IIOKPHTUA; WTPUXOBas JIMHMA) M YaCTHUL
C HaHeCEeHHHM pacIllbUleHMeM I[IOKPHTUEM (0eJIKOBHEe MUKPOYaCTULE C
[IOJIMMEPHEIM IIOKPHTMEM, CILJIOMHAS JIMHMA), IIPU M3MEepeHMM I[IOCPeICTBOM
BU3yaJM3aluy MHUKPOIOTOKa (MFI) .

[0017] Ha dur. o, Ojokax A m B, wu300paXeHH TOUeUHHE
Tpaduky, WUIOCTPUPYKRIME CKOPOCTE 00pa30BaHMsa BHCOKOMOJIEKYJISPHEX
(HMW) uvacTull Kak OYHKIMIO KBAIPATHOTO KOPHS BpemeHu mnpu 50 °C, npwm
nsMepeHun ¢c nomomepin SEC-UPLC. CKOPOCTM pPacCCUMTHBAKT MCXOOA M3 UX
BeCOBOTO COOTHOIEHMA (6A) " MOJIAPHEIX COOTHOIEeHUN (6B)
TepMocTabuimsaTopa K Oejky. Kommozuumm, oOO3HaAUeHHBE KBalpaTaMu
CO CIJIOWMHOM 3aJIMBKOM, CcoIOepXaT TOJBKO Ccaxapo3y. KoMmmosuuuu,
comepxallle IOpyIMe TepMOCTabuIIM3aTOpPH, M300paxXeHH He3aKpalleHHBMN
KPpYyXKaMH .

[IOIPOBHOE OIMCAHNME M3OBPETEHNMA

[0018] XoTaA Ha OpakTHUKe WIM OpM TeCTUPOBaHMM  OAaHHOTO



n3o0bpeTeHus MOTYT IIPMMEHATBCS  JIOOHE CIIOCOOEl M  MaTepMaJlH,
aHaAJIOTMUHEIE WJIM DBSKBUBAJIEHTHEE TeM, KOTOPHE OIMCAaHE B IOaHHOM
OOKYMEHTe, HaJjlee B JaHHOM JIOKYMEeHTE OIIMCaHBE I[IPenllouTUTeJIbHEEe
CIIOCOOE M MaTepMaJiH.

[0019] B OwuodapMalleBTUUECKOM IIPOMBIIJIEHHOCTM CKJIaIbBaeTCHd
npoBjema B obecneueHuM CTabUIILHEX  OeJIKOBHIX  KOMIIO3MUMUM  IIPU
IOCTATOUHO BHICOKMX KOHIEHTpaluusax C obecneueHmeM 5OPOeKTUBHOM MTO3H
B HeOoJbimoM oO0wbeMe. [IJd HOOOepXaHUSa CTabUIBHOCTM OeJiIka B COCTaB
KOMIIO 3ULIUN BKJIOUAIT pasInJHEE CTabuIN3aTOPH u opyrue
BCIIOMOT'aTeJIbHHE BemecTBa. O9To of0ecleuMBaeT KOMIIPOMMCC MEeXIY
CTabuJIbHOCTBID OeJika U KOHUeHTpauuel Oejka. JaHHOoe wu300peTeHUe
OTHOCHUTCS K VJIYUIIEHHOM KOMIIO3UIINM, coIepxamel ©0eJIoK, KOTOPHM
ocTaeTcs CTabuJIbHEM npu BHICOKOM [IJIOTHOCTH . KommuecTBO
CTabMIBEHOTO Benka, IpenoCTaBJISEeMOTO Ha EeNVHUILY obwveMa,
yBeJIMurBaeTca 0e3 yiepba OJd CcTabuIbHOCTH OeJiKa.

[0020] B o#»OHOM aclIeKTe »OaHHOe WM300peTeHMe OTHOCUTCH K

IIPMIT'OTOBJIEHHOMY @apmaueBqueCKOMy IIOPOIKY , conmepXxalemMy OKOJIO

60%-97% (Mac./Mac.) ITUVIMKONpPOTeMHa M OKoJIo 3%-40% (mac./mac.)
TepMoCTadbuiIM3aTopa. B IpyTOM acriekre oaHHoe nzobpeTeHUe
OTHOCUTCS K IPUTOTOBJIEHHOMY bapMalleBTHUUECKOMY TIOPOIKY,
comepxameMy OKOJIO 85%-97% (Mac./mMmac.) TJIMKOIIPOTEMHA Bes

TepMoCcTabuiansaTopa. B OIOHOM BapMaHTe peaju3aluy DTOTO aclleKkTa
ocTaTouHas Boma, kKoTopas ocTaeTcd B IIOPOIKe, CTadbuUIn3npyeT
DeJloK.

[0021] B HEKOTOPHIX BapMaHTax peannusaumnum n300peTeHnd
IPUTOTOBJIEHHHM bapmalleBTHUUECKUN IIOPOLOK COOEPXUT 60-70%
(Mac./Mac.) TDJIMKoOOpoTerHa, 60-70% (Mac./Mac.) TJIMKOIPOTEeMHa, 65—
75% (mMac./Mac.) TDJaMKoOpoTemMHa, 70-80% (mMac./Mac.) TUIMKOIPOTEMHA,
75-85% (Mac./Mac.) TJIMKOIIPOTENHA, 80-90% (Mac./Mac.)
TJIMKOIIPOTEVHA, 85-95% (Mac./Mac.) TJIMKOIIPOTEWHA, OKOJIO 60%
(Mac./Mac.) TJUIMKONPOTeMHa, OKOJIO 62% (Mac./Mac.) ITJIMKOIPOTEUHA,
OKOJIO 64% (Mac./Mac.) TJIMKOIIPOTENHE, OKOJIO 66% (Mac./Mac.)
TJIMKONPOTEeMHa, OKOJIO 68% (Mac./Mac.) TUIMKOIpOTeMHa, okKoJo 70%
(Mac./Mac.) TJUIMKONpPOTeuHa, OKoJO 72% (Mac./Mac.) ITJIMKOIPOTEUHA,
okoJIo 74% (Mac./Mac.) TJIMKOIIPOTENHE, OoKoJIO /6% (Mac./Mac.)

TJIMKONPOTEeMHa, OKoJio 78% (Mac./Mac.) TUIMKOIpPOTeMHa, OokoJo 80%



(Mac./Mac.) TJUIMKONpPOTeMHa, OKOoJIO 82% (Mac./Mac.) ITJIMKOIPOTEeMHa,
OKoJIO 84% (Mac./Mac.) TJIMKOIIPOTENHE, OKOJIO 86% (Mac./Mac.)
TJIMKONPOTEeMHa, OKoJIo 88% (Mac./Mac.) TUIMKOIpOTeMHa, okoJo 90%
(Mac./Mac.) TJUIMKONpOTeuHa, OKoJIo 92% (Mac./Mac.) TITJMKOIPOTEMHA,
okoJiIo 94% (Mac./Mac.) TJIMKOIIPOTEMHA, OKOJIO 96% (Mac./Mac.)
TJIMKOIIPOTEMHA WMJIM OKoJIO 98% (Mac./Mac.) TJIMKOIPOTEMHA.

[0022] B HeKOTOPHX BapMaHTax pealMs3aluM OIPUTOTOBJIEHHHM
bapMalieBTHUUYECKUM IIOPOIOK COOEepPXUT 3-6% (Mac./mMac.)

TepMoOCTaduIms3aropa,
(Mac./Mac.)
TepMOCTaduInM3aTopa,
(Mac./Mac.)
TepMOCTaduImM3aTopa,
14% (Mac./Mac.)
TepMOCTaduImM3aTopa,
17% (Mmac./Mac.)
TepMoOCTaduIn3aTopa,
20% (Mac./Mac.)
TepMOCTaduIn3aTopa,
23% (Mac./Mac.)
TepMoOCTaduIr3aTopa,
26% (Mac./Mac.)
TepMOCTaduams3aropa,
25% (Mac./Mac.)
TepMoOCTaduams3aropa,
24% (Mac./Mac.)
TepMOCTaduImM3aTopa,
27% (Mac./Mac.)
TepMOCTaduImM3aTopa,
30% (Mac./Mac.)
TepMoOCTaduImM3aTopa,
33% (Mac./Mac.)
TepMoOCTaduIn3aTopa,
36% (Mac./Mac.)
TepMOCTaduIn3aTopa,

39% (Mac./Mac.)

8-10%

5-7% (Mac./mMmac.)

TepMOCTabuamsaTopa,

(Mac./Mac.)

TepMOCTabuamsaTopa,

11-13% (mac./Mac.)
TepMoOCTatuIn3aTopa,
14-16% (mac./Mmac.)
TepMOCTabuIn3aTopa,
17-19% (mac./mac.)
TepMoOCTabuIn3aTopa,
20-22% (mac./mac.)
TepMoOCTabuIn3aToPa,
23-25% (mac./mac.)
TepMoOCTabuIn3aTOPa,
22-24% (mac./mac.)
TepMoOCTaduInu3aTopa,
25-27% (mac./mac.)
TepMoOCTatuIn3aTopa,
24-26% (Mmac./mMmac.)
TepMoOCTatuIn3aTopa,
27-29% (mac./mac.)
TepMoCTatuIn3aTopa,
30-32% (mac./mac.)
TepMoOCTabuIn3aTopa,
33-35% (mac./mac.)
TepMOCTabuIn3aTopa,
36-38% (mac./mMac.)

TepMoCTabuamsaropa,

TepMOoCTabuImsaTopa,

TepMOoCTabunamsaTopa,

6-8%
7-9% (Mac./mac.)
9-11%
10-12% (Mmac./mac.)
TepMocTabuinmnusaTopa, 12-
13-15% (Mmac./mac.)
TepMoCcTabuimnsaTopa, 15-
16-18% (Mac./mac.)
TepMOoCTabunnusaTopa, 18-
19-21% (Mac./mac.)

TepMoCcTabunmnusaTopa, 21-

22-24% (Mac./mac.)
TepMocTabunmsarTopa, 24-
25-27% (mac./Mmac.)
TepMOoCcTabuiIM3aTopa, 23—

24-26% (mMmac./Mac.)

TepMoCcTabuinmusaTopa, 22-

23-25% (Mac./Mac.)

TepMocTabuinmusaTopa, 25-

26-28% (Mac./Mac.)

TepMoCcTabuinmsaTopa, 28—

29-31% (Mac./Mac.)

TepMocTabuimsaTopa, 31-

32-34% (Mac./Mac.)

TepMOoCcTabunmnusaTopa, 34-
35-37% (Mmac./mac.)
TepMOoCcTabunmnusaTopa, 37—

38-40% (mMac./Mac.)



TepMoCcTadbuarzaTopa uian 39-41% (Mac./mMac.) TepMoCTabuiIM3aTopa.
[0023] B HEKOTOPHIX BapMaHTax peanmsanmnum n300peTeHnd
IPUTOTOBJIEHHEM bapmalleBTHUUECKUN IIOPOMOK COTJIaCHO OaHHOMY

n300peTEeHNI  COHOEPXUT  MHOXECTBO DeJIKOBEIX YacTHUl, MMUKPOHHOTO
pa3zMepa. Bxomsamye B COCTaB IMHOpomKa OeJIKOBEHE UYaCTMULE MUKPOHHOTO
pa3Mepa MOTYT Has3HBATLCHA B ITaHHOM IOOKYMeHTe "MUMKPOHU3VPOBAaHHEMU
feJlok—-comepXxamyMy dYacTullaMmu", "OeJIKOoBHMM uYacTulamm", "OeJIKOBBMU

MukpouacTuuaMm", "mMmurkpouacTuuaMm", "MHOXECTBOM MUKPOHM3MPOBAHHEX

feJlIoKk—comepXammx yacTui", "MHOXeCTBOM BeJIKOBEIX yacTui",
"MHOXeCTBOM OeJIKOBEHIX MMKpodacTmu'", "MHOXECTBOM MMKpodacTul",
"BXOODAMMMM B cocTaB IopolKa OeJIKOBEIMM  MHUKpoUacTUlamMm" MIIN

"BXOOANVMMM B COCTap OeJIKOBEMM MMKpodacTuliamm'™.

[0024] B HEKOTOPHIX BapMaHTax peannusanmnum n300peTeHnd
3agBJIEHHH TIPUTOTOBJIEHHHM IIOPOMOK HABJSAETCS CHIOYUMM B OOBUHHX
YCIJIOBUAX XpaHeHUs u BO BpEeMA onepalui 1o HaIllOJIHEHUIO
bapMalleBTUUECKMMM IIpellapaTaMi. B HEeKOTOPHX EBapuaHTax peajin3alun
n300peTeHMa 3BasBJEHHHM [IOPOMOK MMeeT OTHOolleHMe XayCHepa (T.e.
OTHOIEHME  HACHIHOM IIJIOTHOCTM IOpOomKa K OOBeMHOM IIJIOTHOCTH
[IOPOLKaA) B YCJOBMAX  OllepallMM IO  HAIOJHEHMID MM  YCJOBUAX
XpaHeHMUsa, cocTaBiagomee < 1,5, < 1,45, < 1,4, < 1,35, < 1,3, <
1,25, <1,2, < 1,15 wm < 1,1.

[0025] B HEKOTOPEIX BapmuaHTax peanmsanmum n300peTeHnd
IPEenIOUTUTEJIEHEIM CIIOCODOOM OIpenelIeHMS CHIIYyUeCTM IIOPOlKa ABJISeTCA
TecT Ha IPpWJIMIIaHMe K CTeHKaM ¢JiakoHa. OJakoOH M3 IIPpO3padHoIo
CTeKJa YaCTUUHO HaIlOJIHAKT IIPUTOTORJIEHHEM bapmMmalleBTHUUECKUM
IIOPOMKOM, 3aTeM (QJIakoH BpalalT 10 €70 BepTUMKAaJILHOM ocu. IIOpOomokK,
KOTOPEM crnocoBeH CcBOOOIOHO OCHNATHECHA NOpM BpameHun  GJJakKoHa,
ABJISeTCH CHOYyUYMM. IIOpPOmMOK, KOTOPHEM MMeeT HeKOTOopyk CTeleHb
CTaTHUUEeCKOTO 3apdna, ABJAKIEeTOoCsS IPUMUMHOM eTo I[IpUIMIaHug K
CcTeHkaM OQJakoHa, WIM TpedbyeT JIeT'KOTI'0O I[IOCTYKMBAHUA WM YyIOaJIeHUMd
CTaTUUYEeCKOI'O 3apfdna, 4YToOH 3acTaBUTE eI'0 OCHIIATLCSA [IPM BpalleHUu
bilakoHa, B HEKOTOPHX BapMaHTax pealiM3alyM CcuuTaeTCs CHIIy4duM. B
HeKOTOPHX BapMaHTax peajlu3aluy MU300peTeHusa IIOPOWOK  ABJISETCSA
cHyumM, ecqam < 30%, < 25%, < 20%, < 15%, < 10% wummm < 5%
BHYTPEHHEe)M  I[IOBEPXHOCTM  (GJlaKOHa  I[IOKpPHBAaeTCA  IIOPOMKOM  IIOCJE

BpalleHnA @J’IaKOHa. B HEeKOTOPEX BapPMaHTaxX pealjinm3alllili MBO@peTeHMF[



IIOPOMOK ABJISETCHA CHIOYUMM, eCJM BXOOAMMe B eT'0 COCTaB YacCTHIIH,
KOTOpPHE MNIPUMJIMIIAT K CTeHkaM O(JlakoHa IIOCJe BpalleHMsa, YIaJIgoTCad CO
CTeHOK OGJlakKOoHa MIPpM I[IOCTYKMBaAHMM (QJIAKOHOM IIO0 TBEPOOM INOBEPXHOCTHU
Wiy najslieM 1o ¢igakoHy 1 pas3, 2 paza, 3 pazsa, 4 paszsa, 5 pas, 6
pa3, 7 pa3, 8 pa3, 9 paz wmiaum 10 pas. B HEKOTOPHX BapMaHTax
peanm3alMy M300peTeHMA IIOPOMOK MABJIAETCSI CHIIYUMM, €CJM BXOOAMME B
ero CcocTaB UYacCTUIE, KOTOPHE IMNIPUIMUIIAIT K CcTeHkaM @¢JakoHa Ioce

BpalleHMrd, YyHOaJIATCAd CO CTEeHOK (]_)J'IaKOHa 1P IIOCTYKMBaHUMA (bJ'IaKOHOM

C COBOKYIIHOM CMJIOM, cocTabjsimer < 25 MUKPOHBIOTOHOB (MKH), OKOJO
25 mMxH, okoJjio 20 mMkxH, okxojo 15 mxH, okxojso 10 mMmxH, okoJjio 9 wMkH,
okoJio 8 MkKH, okxojsio 7 MkH, okxojsio 6 MkH, oxkojsio 5 MxH, okojsio 4 MkH,
okoJio 3 MKH, okxojo 2 MkH, oxkojgo 1 MrkH miam < 1 MxH. B HeKOTOpPHX
BapMaHTax peajJmu3alnu M300peTeHMA IIOPOMOK, B KOTOPOM IIOHaBJISKIEES
OOJIBIIMHCTBO BXOOAMMX B COCTaB 4YacTUI OpuIuiIaeT K CTeHKaM
bJJakoHOB IIOI BO3OEMCTBMEM CTATHMUECKMX CWMJI M He OCHIaeTcsd, He
ABJISETCHA CHIIYUMM. B HEKOTOPHX BapMaHTax pealu3alur M300peTeHUsd
OPennouTUTEJILHEN STAaJIOHHHEM I[IOPOIIOK, KOTOPHM IIpeIcTaBjsgeT cobon
CHIIYUMM  TIOPOIOK, cocrour wm3 50-150 MKM CTEKJISHHEIX [MapMKOB
(cTra"mapT Malvern QA, uyacTbp N CRM0016, npomusBomcTBa Whitehouse
Scientific, UYectTep, BelmukoOBpuUTaHMUA) .

[0026] B HEKOTOPEIX BapmuaHTax peaamsanmm n300peTeHnd
CHIIYUYEeCTb opolkKa V3MEP AT Y TJIOM €CTeCTBEeHHOTO OTKOCa,
IpeccyeMoCThld (HampuMep, OTHOIleHMeM XayCcHepa), CHIyYeCcTbl BO
BpallamnmeMC I BapabaHe, NIPOXOOAMYM  dUepes oTBEepCTHUE obBeMOM,
aHaJIM30M CIOBUIOBHX fUeek, pPeoMeTpMuel WM CKOpOCThi (GacoBKM. B
HEKOTOPEX BapMaHTax pealu3aluy u300peTeHUMA CHIYUYEeCThb M3MEepaonT C
IIOMOMEBID aHaJM3aTopa HnopomkoB REVOLUTION  (Mercury Scientific
Inc., HewoTayH, mTaT KOHHEKTUKYT), aHaJlu3aTopa nopomkoB EVOLUTION
(Mercury), aHalM3aTopa CHIOydYecTM nopomkoB VOLUTION (Mercury) WM
a”HaJaMszaTopa CHIIYyYeCTH! FT 300 (Sotax AG, S, MpeMilapmusa) .
Iydaukaumuga Rao et al., European Journal of Pharmaceutics and
Biopharmaceutics, Tom 74, BHIOyckK 2, o¢eBpasbr 2010 roma, cc. 388-
396 BKJIOUeHa B JaHHHM IOTOKYMEHT IJIAd [OpedoCTaBJieHMS MHopMaluum o6
OIpelleJIEHUU CTEIeHM CHIIYYeCTM IIOoCpelcTBOM OapabaHHOT'O BpalleHUd U

JJaBMHOOOpa30BaHUAg.
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[0027] B HEKOTOPHIX BapMaHTax peannsanmnum n300peTeHnd
CHIIYUEeCTh OIpenesigeTcsd MIPpOXOoOdlMM dYepe3 OTBepcTrue ofbeMoM. B
HEKOTOPEIX BapMaHTax pealu3alum M300peTeHusd, roe  KOJIMYECTBO
[IOpOolIKa HABJIAeTCHd IIpeneJibHEM (HanopuMmep, 1-2 I'paMMa WM MeHee),
[IPOXOXIEHVE Uepe3 OTBepCTHMe OCYWEeCTBIIeTCd IIyTeM MTepaTMBHOTO
paspylleHrsa CBOOUATEHX CTPYKTYP C IIOCJEOYIIMM IPOXOXIEeHMeM II0pOollKa
yepes OTBepcTMe (HaopuMmep, 3 MM) ¥ KM3MepeHMeM MacCH II0pOolKa,
KOTOPHM TIPOXOOMUT UYepes OTBepcTHe, B BaBUCUMOCTM OT BPEeMEeHM.
CTereHb CHIIYUYECTM I[IpeloCTaBJIgeTCcd B MAJJIMIPaMMax B CeKyHIOy. B
HEKOTOPHIX BapraHTax peann3aluum nzobpeTeHms IPUTOTOBJIEHHEM

@apMaHeBTquCKMﬁ IIOPOIMOK ABJIAETCA CHIITYYVIM, eCJIn CKOPOCTBb

NPOXOXIEeHUST Uepes 3 MM OTBepCcTMe cocTarisger > 10 mr/c, > 15 mr/c,

Y

20 mr/c, = 25 mr/c, 30 > mr/c, = 35 mr/c, = 40 mr/c, = 45 mr/cC,

v

50 mMmr/c, > 55 Mmr/c, = 60 mr/c, = 65 umr/c, = 70 mr/c, = 75 mr/c,

> 80 mMmr/c, = 85 wmr/c, = 90 wmMr/c, = 95 wmMr/c wim > 100 wmr/c.
IIyoaukaumusa Seppala et al., AAPS PharmSciTech, Tom 11, W 1, wMapT
2010 rona, ccC. 402-408 BKJIIOUEHAa B IOaHHBI OOKYMEHT oJis
IpenocTaBJIeHU A MHQOpMalun ¢ napaMeTpax CHIIy4YeCTU cMecHu
JIEKapCTBEHHOTO CpelcTea, CcomepXallel'o BCIOMOTaTeJIbHOEe BelleCTBO,
MCXOOA M3 CKOPOCTU IIPOXOXIEHUI Uepes OTBepCTHUE.

[0028] Cocrarjgapmasa OejikoBasd MMKpoUacTHla IIPUIOTOBJIEHHOI'O
bapMalleBTHMUEeCKOTO IIOPOMKa MOXeT OBThH IIpMMepHO cdhepudeckKod GOpMHL.
HexoTopele OeJIKOBEHE MHUKPOUACTHUILE MMeT dopMy, OPpUOIMKEeHHYID K
cbhepuueckol, B TO BpeMaI KakK IpyTIue OeJIKOBHE MUKPOUACTHUIE MMET
BoJlee HeOpaBUIIBHYIL QopMy. dopMa OEJIKOBEIX MUKPOUACTUL, MOXeT OHTH
omnpenejieHa, B YaCTHOCTM, IIOCPEeOCTBOM CTaTUUYECKOI'O pacCesaHusd
cBeTa (DLS), BU3yaJM3aln MUKPOIIOTOKA (MFI) WJIN Jlaz3epHon
OUQParKInn . B OCHOBEe DLS JIEXUT U3MepeHue MHTEHCUBHOCTU
paccedHHOTO CBeTa B HECKOJBKMX pPasHHEX yIJlax, BOB3HMKAKIUX B
pes3yJsbTaTe  MHTEHCUBHOTO ceeTa, HallpaBJIEHHOT'O Ha CYCIIeH3MUIO
JacTull. 3aTeM K OaHHHEM pacCesHUA IIPUMEHART ypaBHeHUMe OpayHTodepa
OJIA olpenesieHMa pasMepa M QOpMH OeJIKOBHEX MUMKpodacTull. IlaTeHT CIA
5104221 A BKJIOYEH B JOaHHHEM JOKYMEHT TI[OCPeICTBOM CCBEUIKM IJIg
IpenocTaBJIeHMsa MHOOpMaluM O IIPMMEHEHMM ypaBHeHus OQpayHIodepa OoJs

olpeneJIeHUA pa3Mepa M (QOpMEl UacTUl MUKPOHHOTO pasMepa. DLS, kKak
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OpaBUJIO, I[IPUMEeHAKnT K o0beKTaM pas3MepoM 1 MKM WM MeHblle., MFI
OCHOBaHa Ha CepuM CBeTJIONOJIBHEX M300paXeHUN dYacTHUll, [IOJIyUYeHHEX
M3 I[IOTOKa ofbpasla, MIPOXOOAWEeIo uYepes3s IIPOTOUHYK KIOBeTy. [JaHHHE
n300paXxeHnsa  aHaJIU3UPYIT C OIpeleJieHMEeM pas3Mepa dYacTHMUEL U
KPpYIUIOCTM WJIM COOTHOWEHMA CTOPOH. KpyIJIOCTE OTHOCUTCA K TOMY,
HaACKOJIBKO KpyTJIon W chepuuecrom ABJIAETCH DesikOoBa4d
MMUKpOUYacTHlla, ¥ BHpaxaeTcsa o mkajge 0-1, roe 1 o3HauvaerT
abcoJoTHy CcheprMuHOCTL. TepMMH "COOTHOMEeHMe CTOPOH", KOTOPHIM,
Kak [IpaBWJIO, O3HavaeT JIMHY [0 IMpMHe O0O0BeKTa, MCIOJb3yeTCHd
B3aVMO3aMeHsaeMO C TepMMUHOM "kpyrJjiocTb". COOTHOmMEHME CTOPOH MOXET
OBITL BHPaXeHO KaK OTHOMeHMVe IJIMHE MaJlo¥ OCHM K OJMHe OOJIBIOM OCH.
TakuM oOpas3oM, Oojiee coepuueckasd dYacTHlla uMeeT "COOTHOIEeHUE
cTopoH", npubiamxeHHoe K 1 (Hanpmmep, 0,98).

[0029] JlazepHasa OudpakuMda TMpedcTaBJIgeT coboM eme OOUH
MeTON, OCHOBaHHHM Ha Iudpakummu dIpayHTOodepa, MCIOJIL3YEMEM MOJIA
omnpeleljieHMd OQOPMBI UM pasMepa dYacTull B Imanas3oHe 1-100 wmrm. Jly4
Jlazepa IIPpOXOOUT UYepes CYCIeH3MI UYacTHull, a IIPpOMeXyTouHad JMH3a
boxycupyeT IudparMpOBaHHHIL CBeT Ha IOaTuuk. llyOamukaumusa De Boer et
al., Int. J. Pharmaceutics, 249 (1-2): 219-231 (2002) BkJIOUEeHa B
ODaHHEM OOKYMEeHT IJIA IIpedOoCTaBJIeHMSa MHOOpMalMM O pa3Mepe YacTHull
IIOCPpenNCcTBOM JlasepHoM Iubpakiuu. B OIHOM BapMaHTe peaju3aluu
n300peTeHNa paclhpenesyieHre BXOOANMX B COCTap IIOpomKa OeJIKOBEIX
MUKPOUYaCTHUL 1o pasMepam OIIpPeneysarT [IOCPelCTBOM Jla3epHoM
oudpakuuM C [OpUMeHeHMeM Jia3epHOoT'0 aHalM3aTopa pa3Mepa dYacCTUll
MASTERSIZER 3000 or Malvern (Malvern, BeJukoOpuUTaHMUA) .

[0030] B HeKOTOPHX EBapMaHTax peajMz3aluu U300peTeHUs dopMa
BeJIKOBOM  MUKPOUACTHIE  ABJIAETCH IIOUTU ChepuUecKoM. B oznHOM

BapuruaHTe peajimsalln n300peTeHn g COOTHOIIeHNME CTOpPOH BeJIKOBOM

MUKpOUYaCcTUIE cocTaBjdeT 2> 0,80. B @»OpyroM BapuaHTe peallM3alliu
n300peTeHrsa COOTHOIEHVEe CTOPOH OeJIKOBOM MUKPOUYACTMUIE COCTaBJIAET
or okoJjio 0,90 mo okxojyio 0,98. dopMa OeJIKOBOM MMKPOUACTULE MOXET
OHTH onpelelieHa, B YaCTHOCTH, [IOCPenCTBOM BU3yaJU3alun
MMKpoOIoToKa (MFT) .

[0031] B KOHTeKCTe [HOaHHOI'O HIOKYMeHTa TepMmuH "mmamerp"

[IOPOMKOOOPa3HOY  MMKPOYACTHMIE  BRJIOUAET 3HaueHue  JOOOTO U3
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cilenywomero: (a) IuaMeTp Ccobepr, KOoTopasd OIMCHEBAaeT MUKPOUYaCTHUILY,
(b) mmameTp camom OoJbmoM Cdeph, KOTOpas BIMCHBAETCS B TPaHULH
MUKPOUACTHUIH MM OeJIKOBOM CepllleBMHH, (c) Jmobom 3amMep Mexny
omMcaHHOM cdoepor (a) ™ BOMcaHHOM coepom (b), BrJIOUad cCpenHee
3HaueHMe MexIy HMMM, (d) »OIJMHa caMOoM IJIMHHOM OCU MUKPOUACTUIIH,
(e) @mIMHa caMOM KOPOTKOWM OCU MMKpouacTulu, (f) Jobol 3amMep Mexmoy
IOJIMHOM IOJIMHHOM ocu (d) ¥ IJMHOM KOPOTKOM ocu (e), B TOM UHKCJE
CpelHee 3HaueHMe MeXOy HUMM OByMS U/MWIM  (g) SKBYBAJIEHTHHM
KPpYyTOBOM IMaMeTp ("ECD"), nOpm oopelejieHMM IHocpencreom MFT,
MCCJIeNOBaHUM UYacTHUl, MeTOIOM CBeTOOJIOKMPOBKM, Takux KkKak DLS wuiIu

T.0. MFI m DLS B LeJIOM OIMCaHbH B OyOJjamkalMsax Sharma et al.,
"Micro-flow imaging: flow microscopy applied to subvisible
particulate analysis in protein formulations,” 12(3) AAPS J. 455-
64 (2010); m B. J. Frisken, "Revisiting the Method of Cumulants

for the Analysis of Dynamic Light-Scattering Data,” 40(24)

Applied Optics 4087-91 (2001), KOTOPEE BKJIOUEHH B  IaHHBEMU
OOKYMEHT 0Jis OpeloCTaBRJIEHUHA nHOOPpMalIUU o BU3yaJIMU3alUn
MUKPOIIOTOKa WM IMHaAMMUECKOM paccesHMM CcBeTa. [HOuamMeTp OOBUHO

BHpaxXaeTCsa B MUKpOMeTpax (MKM MJIM MUKPOH) .

[0032] BegkoBasa MHMKpOUacCcTMlla 3afaBJIEHHOTO IIPUITOTOBJIEHHOT'O
bapMalleBTMUECKOTO IIOPOMKa MOXeT OHTL IHouTH chepuueckor GOpME U
MMEeTH IMaMeTp B IOMualas3oHe OT 2 MKM 1o okojio 45 MxM. B onHOM
BapMaHTe pealn3aluy M300peTeHUsS OOJBIMMHCTBO OeJIKOBHX MUKPOUACTHIL
IopomKa UMET omMaMeTp, COCTaBJIAMNUMI MeHee 10 MKM, npu
olpenejyieHUM IocpencTsoM MFI. B HeKOTOPHX BapMaHTax pealjiM3aluu
n300peTeHnsa OMalas30H pasMepoB OeJIKOBHEX MUKPOUYACTHUI 3agdBJIEHHOTO
IPUTOTORJIEHHOTO (QapMalleBTUMUECKOT'O TIIOpOomKa cocTaBjasgeT 1-10 MkM,
2-10 mrMm, 3-10 mMxMm, 4-10 mMmxM, 5-10 mxM, 6-10 mMmxM, 7-10 mMxMm, 8-10
MKM, 9-10 mMmrM, 1-9 mMxM, 1-8 MkM, 1-7 MM, 1-6 MrM, 1-5 mMmxM, 1-4
MKM, 1-3 MkKM, 1-2 MKM, 2-9 MKM, 2-8 MKM, 2-7 MKM, 2-6 MKM, OKOJIO
1 MxM, okoJio 1,5 MKM, OKOJIO 2 MKM, OKOJO 2,5 MKM, OKOJIO 3 MKM,
okoJio 3,5 mMrM, okoJjijo 4 MKM, okoJio 4,5 MKM, OKOJIO 5 MKM, OKOJIO
5,5 MKM, OKOJIO 6 MKM, OKOJIO 6,5 MKM, OKOJIO 7/ MKM, OKOJIO 7,5 MKM,
OKOJIO 8 MKM, OKOJIO 8,5 MKM, OKOJIO 9 MKM, OKOJIO 9,5 MKM MJIM OKOJIO

10 mMkM.
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[0033] B HeKOTOPHX BapMaHTax pealM3aluM M300peTeHMsa IOruaMeTp
BeJIKOBOM MMKPOUaACTMUE cocTaBJadgeT < 50 MKM. B OIHOM BapHuaHTe
peanmmzauumM mu300peTeHUd IOMaMeTp OeJIKOBOM MMKPOUYACTHUIUEH COCTAaBJIAET
< 12 wMxM. B @»OpyroM BapMaHTe peajMz3aluM M300peTeHMAa OuaMeTp
0eJIKOBOM MMKpPOUaCTHUUH cocTabjgeT < 10 MkM. B eme oOHOM BapMaHTe
peasMzauuM Mn300peTeHUd IMaMeTp OeJIKOBOM MMKPOUACTMUIE COCTAaBJILET
or okojo 0,5 MM mo okoJio 7,0 MKM. B OOHOM KOHKPETHOM EBapMaHTe
peanmuzaluumM m300peTeHUd IOMaMeTp OeJIKOBOM MMKPOUYACTHUIH COCTAaBJISAET
OKOJIO 5,0 MKM. B OPpYT'OM  KOHKPETHOM  BapMaHTe peanusanmum
n300peTeHnss IMaMeTp OeJIKOBOM MMKpOUacTMLE COCTaBJISeT OKoJo 2,5
MKM. [uamMeTp OeJIKOBEIX MMKPOYaCTMII MOXeT OHTE OlIpenejieH, B
YacTHOCTH, IocperncteoM MFI mMIM CcTaTHMUYEeCKOI'O pacCesaHuda CBeTa.

[0034] IvamMeTp feJIKOBOM MUKPOUACTHULIE [IOJIOXUTEJILHO
KoppeMpyeT C o00BeMOoM OeJIKOBOM MMKpOUaCTMUE. Hanpumep, HWOcallbHasd

chepa pasmMepoM 10 MKM CcoOCTaBJAeT OKoOJO 5x10°% HaHOJIUTPOB, a

uneajlbHad chepa pasMepoM 5 MKM COCTaBJIgeT OKOJIO 7x10-°3
HaHOJIUTPORB. B HEKOTOPHIX BapMaHTax peannszaluumn n300peTeHud

OMarnasoH oOBEMOB OeJIKOBEIX MUKPOUAaCTHIL 3aABJIEHHOT'O
NPUTOTOBJIEHHOTO GapMaleBTUUECKOTO I[OopomKa cocTabByigeT 5x1077-5x10°4
i1, 10°65x10°% mj, 5x10795x10°4 nmjx, 10°°5x10°% mj, 5x107°5x10°% uiu,
10745x107% my, oxojgo 5x1077 wmy, okojgo 6x1077 my, okojgo 7x1077 wi,
okoJIO 8x10-7 wujy, okoJo 9x10-7 ujyj, okoJjo 10°¢ Hy, okoJo 2x10°¢ Hj
WM OKoJIo 3x10°¢ uy, okoJsio 4x10°¢ wmj, okoJo 5Hx10°¢ HJI MIM OKOJIO
6x10-¢ nj, oxojio 7x107¢ uj, okojo 8x107¢ Hjg miIu okxoJo 9x10-¢ wui,
okoJio 1075 uj, okoJo 2x107° Hju mam okoJo 3x107> wuia, okojio 4x10-5
HJI, OKoJIO b5x107% mjg miam okoJjio 6x107> ujg, oxojo 7x1075 HJ, OKOJIO
8x107% wHy myum okoJio 9x107° mjy, okoJsio 1074 Hi, okoJjo 2x107% wim wim
OoKOJIO 3x107% mj, okojo 4x1074 my, okojo 5x107% I MIM OKOJIO 6x107*

HJI, OKoJI0 7x107% wuj, oxojo 8x107% wim miam okxoJio 9x1074 mjx wmim 1073
HII.

[0035] B omHOM BapMaHTe pealiM3aluM M300peTeHMA NOpeljlaTlaeMui
IPUTOTOBJIEHHEM  QapMalleBTUUECKUM  IOPOMOK  ABJISEeTCSH "aBCOJIOTHO
cyxmum" . [lopomok, KOTOPHM  ABJIAeTCHA  abCOJIOTHO  CYXUM, MOXeT

comepxaTb OO 3% (Mac./mMmac.) BOIEI. B HEeKOTOPHX BapMaHTax
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peaduzauuy Mn300peTeHMsS abCoJIOTHO CYyXOM TIIOpOoMoK comepxuT < 3%

(Mac./Mac.) Bome, < 2,9% (MmMac./Mac.) Bome, < 2,8% (mac./Mac.)
BomOH, < 2,7% (mMac./mMac.) BomH, < 2,6% (Mac./mMmac.) BomOH, < 2,5%
(Mac./Mac.) Bome, < 2,4% (mMac./Mac.) Bome, < 2,3% (mMac./Mac.)
BomOou, < 2,2% (mac./mac.) Bozme, < 2,1% (Mmac./mac.) Bomu, < 2,0%
(Mac./Mac.) Bome, < 1,9% (mac./Mmac.) Bome, < 1,8% (mac./mMac.)
Bomel, < 1,7% (mMac./mMac.) Bome, < 1,6% (Mac./Mac.) Bome, < 1,5%
(Mac./Mac.) Bome, < 1,4% (mMac./Mmac.) Bome, < 1,3% (mac./Mac.)
Bomu, < 1,2% (mac./mac.) Bogme, < 1,1% (Mmac./mMmac.) Bomu, < 1,0%
(Mac./Mac.) Bome, < 0,9% (mac./Mmac.) Bome, < 0,8% (mMac./Mac.)
Bomel, < 0,7% (mac./mac.) Bogme, < 0,6% (Mac./Mac.) BomeH, < 0,5%
(Mac./Mac.) Bome, < 0,4% (mac./Mmac.) Bome, < 0,3% (mMmac./Mac.)
pomel, < 0,2% (mMac./mac.) Bome wm < 0,1% (Mac./mMac.) BOOH. B

HEeKOTOPHX BapMaHTax pealms3auuy mn300peTeHrs  abCOJIOTHO  CYyXOH

[IOPOWOK  COOEPXUT OKOJIO 3% (Mac./mMac.) BOIEHL, OKOJIO 2,5%
(Mac./Mac.) BOJIHI, OKOJIO 2% (Mac./Mac.) BOIH, OKOJIO 1,5%
(Mac./Mac.) BOJIHI, OKOJIO 1% (Mac./Mac.) BOIHI, OKOJIO 0, 5%
(Mac./Mmac.) Bome wmIM okoJjio 0% (Mac./mMac.) BOOE. B HeKOTOPHX

BapMrmaHTax pealimzaumnm n3obpeTeHmA aBCoJIIOTHO cyxom TIOPOIOK

CONEPXUT %-3% (mac./mac.) BomH, 0,05%-3% (Mac./mMac.) BOIH,
0,5%-3% (Mac./Mac.) BOIH, 1%-3% (Mac./Mac.) BOIEHI, 2%-3%
(Mac./Mac.) Bome, 0%-2% (Mac./Mac.) Bome, 0,05%-2% (mac./Mac.)
pomel, 0,5%-2% (Mac./Mac.) BonOe, 1%-2% (Mac./mac.) Bome, 0%-1%
(Mac./Mac.) BOIHI, 0,05%-1% (Mac./Mac.) BOIIH WJIIN 0,5%-1%
(Mac./Mac.) BOIH.

[0036] B IpyToM BapMaHTe peannsaumnum n300peTeHuda

npenjaraeMell OPUTIOTOBJIEHHEM OdapMalleBTHUEeCKMM IIOPOIIOK He 4BJIdeTCA
a®CoJIOTHO CYXMM. B HEKOTOPHX BapMaHTax pealu3aluM u300peTeHusd
npenjaraeMell OPUTIOTOBJIEHHEV O(apMalleBTUUeCKMM IIOPOIIOK, KOTOPHM He
aBJigeTcd afCoOJIIOTHO CYXMM, COIepPXUT He 0Oojee 10% (Mmac./mac.)
BOOE. B HEeKOTOPHX BapMaHTax pealu3aluMy U300peTeHUsa IIpenjalaeMbl
IPUTOTORJIEHHHM OdapMalleBTUUECKMM TI[IOPOMOK, KOTOPHEM He 4BJISeTCd
abCoJIIOTHO CYXMM, comepxmuT OoJjiee 3% (Mac./Mac.) BoOOH M He 0oJiee

10% (Mac./Mac.) BOIHI, 3,5%-10% (Mac./Mac.) BOJIHI, 4%-10%
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(Mac./Mac.) Bognmel, 4,5%-10% (mac./mac.) Bome, 5%-10% (mac./Mac.)
BOOE, b5,5%-10% (mac./mMac.) Bome, 6%-10% (Mac./Mac.) BOIH, 6,5%-
10% (Mac./Mac.) BOIEHL, 7%-10% (Mac./Mac.) BOIEHI, 7,5%-10%
(Mac./Mac.) BoIOe, 8%-10% (MmMac./mac.) Bogne, 8,5%-10% (mMmac./Mac.)
BOOH, 9%-10% (mac./mMmac.) Bome, 9,5%-10% (mac./mac.) BoOe, >3%-9%
(Mac./Mac.) BoOIe, >3%-9% (mac./mac.) BoIe, >3%-8,5% (Mac./Mac.)
BOOH, >3%-8% (Mac./Mac.) Bonoe, >3%-7,5% (Mac./mac.) BOIH, >3%-7%
(Mac./Mac.) BonOe, >3%-6,5% (Mac./mMac.) Bome, >3%-6% (mMac./Mac.)
BOOE, >3%-5,5% (mac./Mac.) BoOH, >3%-5% (Mac./Mac.) BOIOH, >3%-
4,5% (Mac./Mac.) BOIEHI, >3%-4% (Mac./Mac.) BOIEL, >3%-3,5%
(Mac./Mac.) BOIHI, okoJio 3,1% (Mac./Mac.) BOIHI, okoJIo 3, 5%
(Mac./Mac.) BOJIH, OKOJIO 4% (Mac./Mac.) BOIH, OKOJIO 4,5%
(Mac./Mac.) BOJIH, OKOJIO 5% (Mac./Mac.) BOIH, OKOJIO 5,5%
(Mac./Mac.) BOJIHI, OKOJIO 0% (Mac./Mac.) BOIH, OKOJIO 6,5%
(Mac./Mac.) BOJIHI, OKOJIO 7% (Mac./Mac.) BOIH, OKOJIO 7,5%
(Mac./Mac.) BOJIHI, OKOJIO 8% (Mac./Mac.) BOIH, OKOJIO 8,5%
(Mac./Mac.) BOJIHI, OKOJIO 9% (Mac./Mac.) BOIH, OKOJIO 9, 5%
(Mac./Mac.) BOIOH MM OKoJiIo 10% (Mac./Mac.) BOXH.

[0037] B HEKOTOPHIX BapMaHTax peanmsanumnum n300peTeHnd

npennaraemﬁ/’l HpMI‘OTOBJIeHHBIﬁ @apMaLLeBTMT{eCKMﬁ IIOPOIOK MOXeT

comepxaTb nmo 10% (Mmac./mac.) BOOH. B HeKOTOPHX BapMaHTax

peanmszauny M300peTeHrd IIOpomoK comepxuT < 10% (Mac./mMac.) BomOe, <

9,5% (Mmac./mac.) Bome, < 9% (mMmac./mac.) Bome, < 8,5% (Mac./mMac.)
Bomel, < 8% (mMac./mMac.) Bogme, < 7,5% (Mac./Mac.) BomOeH, < 7%
(Mac./Mac.) Bome, < 6,5% (MmMac./mMac.) Bome, < 6% (Mac./Mac.) BOXH,
< 5,5% (Mac./Mac.) BOIHI, < 53 (Mac./Mac.) BOIH, < 4,5%
(Mac./Mac.) Bome, < 4% (MmMac./MmMac.) Bome, < 3,5% (Mac./Mac.) BOXH,
< 3% (Mmac./mac.) Bome, < 2,5% (MmMac./mac.) BomH, < 2% (Mac./mMac.)
Bomel, < 1,5% (mMmac./Mac.) BomeH, < 1% (Mmac./mac.) Bome mim < 0, 5%
(Mac./Mac.) BOOH. B HEKOTOPHX BapHraHTax peajM3aluu M300peTeHUd
[IOPOWOK  COIEPXUT  OKOJIO 10% (Mac./mMmac.) BOIEL, okoJio 9,5%
(Mac./Mac.) BOJIHI, OKOJIO 9% (Mac./Mac.) BOIH, OKOJIO 8,5%
(Mac./Mac.) BOJIHI, OKOJIO 8% (Mac./Mac.) BOIHI, OKOJIO 7,5%
(Mac./Mac.) BOJIHI, OKOJIO 7% (Mac./Mac.) BOIHI, OKOJIO 6, 5%

(Mac./Mac.) BOJIHI, OKOJIO 0% (Mac./Mac.) BOIEHI, OKOJIO 5,5%
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(Mac./Mac.) BOJIHI, OKOJIO 5% (Mac./Mac.) BOIH, OKOJIO 4,5%
(Mac./Mac.) BOJIHI, OKOJIO 4% (Mac./Mac.) BOIHI, OKOJIO 3,5%
(Mac./Mac.) BOJIHI, OKOJIO 3% (Mac./Mac.) BOIEHI, OKOJIO 2,5%
(Mac./Mac.) BOJIHI, OKOJIO 2% (Mac./Mac.) BOIEHI, OKOJIO 1,5%
(Mac./Mac.) BOIHI, OKOJIO 1% (Mac./Mac.) BOIHI, OKOJIO 0,5%
(Mac./mac.) BOmH WM okoJio 0% (mMac./mMac.) BOIH. B HEKOTOPHX

BapMaHTax pealmM3auum u3o0bpeTeHuda Inopomok comepxur 0,01%-10%

(Mac./Mac.) Bomel, 0,01%-3% (Mac./mMac.) Boxme, 0,5%-4% (mac./Mac.)
BOOE, 3%-10% (mac./mac.) Bogme, 0%-3% (mac./mac.) Bome, 0,5%-3,5%
(Mac./Mac.) Bognmel, 1%-4% (Mmac./mac.) Bome, 1,5%-4,5% (mMmac./Mac.)
BOOE, 2%-5% (mac./mMac.) Bogmwe, 2,5%-5,5% (Mac./Mac.) BOIH, 3%-6%
(Mac./Mac.) Bome, 3,5%-6,5% (Mac./mac.) Bogme, 4%-7% (mMmac./Mac.)
Bomel, 4,5%-7,5% (mac./mMac.) BoOOH, b5%-8% (Mac./Mac.) BOIH, 5,5%-
8,5% (Mac./Mac.) BOIEHL, 6%-9% (Mac./Mac.) BOIEL, 6,5%-9,5%
(Mac./Mmac.) Bome MM 7%-10% (Mac./Mac.) BOXH.

[0038] ComepxaHue BOIH B MUKpOUaCcTHIIax MOXeT OHTH

OIIpemeJIeHO C IIOMOIEBK JIOOTO OOHOTO WM 0OoJiee MeTONOB, WM3BECTHEX
B @OaHHOM 006JacTM TexXHUMKM. OITM MeTOIH BKJOUAT I'paBUMeTpUUecKHre
MeTOOE, B TOM UMCJIe TepMOI'paBUMETPM, TITa30BYyKw XpoMaToIpadmuo,
CIIeKTPOCKONMI B OJWXHEeM UHOpakKpacHoM of6JjlacTv, KYJIOHOMETPHUI U

MeTon Kapgsa Oumepa. 3TM MeTOOH pPacCMOTpeHBE B nOyojgukaumm J. K.
Townes, "Moisture content in proteins: its effects and

measurement,” 705 J. Chromatography A 115-127, 1995, u ccBIKax,

YKa3aHHEIX B Hel. Hanpumep, MOXHO MCIIOJIb30BAaTh MeTOL
(rpaBUMeTPUUYECKHUM) TI[OTepu B Macce IHOpu BHcymuBaHuM (LOD), B
KOTOPOM  MMKPOYACTHUILE B3BEllMBAKT, nonBepramnT HaT'peBaHUO c

OTTOHKOM  BOIE ¥ IOPYIMX JIeTYy4dMuX BEMeCTB, a 3aTeM CHOBa
B3BelMBanT. IloTepsd B Macce OOBACHAEeTCHA BOOOM (M OPYTMMM JIeTYUMMU
BeMeCcTBaMM) , COIOEepXallMMMCSa B MCXOIHOM MaTepuale. CIeKTPOCKONMA B
BavxHeM MHOpaKpacHOM ofJlacTu M3MepsdeT OoTpaxeHMe BOJIH B IOMala30He
or 1100 uM gmo 2500 HM UYepe3 CTeKJAHHHM QJAaKOH (CTeKJIAHHYIO
IIOBEPXHOCTL ), coIepxXamuy OeJIok, C olOpelesiIieHVMeM coIepXaHusda BJalu
Oes paspylieHnsa obpasua. CM. oyonmUKalnmum United States

Pharmacopeia, XXIII Revision, USP Convention, Rockville, MD

1995, pp. 1801-1802; u Savage et. al., "Determination of Adequate
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Moisture Content for Efficient Dry-Heat Viral Inactivation in

Lyophilized Factor VIII by Loss on Drying and by Near Infrared

Spectroscopy,” 26 Biologicals 119-124, 1998. IlpednouTUTeJIbLHEM
MEeTOIOM OIIpeleJIeHUsa COoIepXaHusd BONE fABJdeTcsda MeTon Kapia OQumepa
(0OBEeMHHY WMJIM KYJIOHOMETPUUECKUNM), KOTOPHM OoIpeleliseT KOJUUeCTBO
HoO mocpenCcTBOM M3MepeHMId OKMCJeHusa SOz ¢ nomomepio Iz, I'De Ha MOJIb
H-O noTpebigeTrcd omoMH MOJIb Io.

[0039] Boma MOXET CTabUIn3MpPOBaTh W VIHEIM obpasoM
criocobCcTBOBATE CTabMIBLHOCTM OeJiIKka 3afdBJIEHHOTO IIPUTOTOBJIEHHOT'O
bapMaleBTUUECKOTO IIOPOMKa, M B HEKOTOPHX BapMaHTax pealu3alun
n300peTeHnsa 3aMeHHAThE TepMOoCTabuiInM3aTop.

[0040] B OIOHOM BapMaHTe peannusanmnum n3o0peTeHmuda
TJIMKOIIPOTENH, comepxamuhcsa B IIPUIOTOBJEHHOM dapMalleBTUUEeCKOM
IIOPOoIIKe, ABJIAEeTCHA CTabMIILHEIM . TepMrH "crabuapHem" MJIIn
"crabuiapHOCTE" OTHOCUTCH K COXPaHEeHU npuemiIeMon CTEeleHu
dUBUUECKOM ¥ XUMHMUECKOM CTPYKTYPH WIXM OMOJIOTMUEeCKOW (QyHKUUU
TJIMKOIIPOTEVHAa IIOCJIE€ XPaHEHMS B OIpPeleJIEHHHX YCJIOBUAX WJIM II0OCJIe
BBEeOeHUS B OQUBMOJOTMUECKM 3HauMMyK Ccpeny. BeJlok MoxeT OHTH
CTabuMJIBLHEM, OaXe ecJaM OH He coxpaHsger 100% cBoel XMMMUECKOMU
CTPYKTYPH WM OMOJOTHMUECKOW QYyHKUUM II0CJIe XpaHeHUS WM BBeIeHUMd
B TeueHMe OIpemeJIeHHOT'O Ilepuola BPeMeHU. [lpn  omnpeneJieHHHX
obcToATeJILCTBax CoOXpaHeHMe okoJio 80%, oxojgo 85%, okxomo 90%,
okoJio 95%, okoJo 96%, okoJo 97%, okoJo 928% wmim okoJiIo 99%
CTPYKTYPH WM OYHKLUMM OeJika I[I0ocJie XpaHeHus WM BBeIOeHUS B
TeueHUE omnpeneJIeHHOT O nepuona BpeMeHU MOXeT CUMTATLCHA
"cTabuiIbHEM" .

[0041] CTabuUJIbLHOCTE MOXeT OHTE M3MepeHa, B YacTHOCTH,
[IOCPpeICTBOM OlIpenejleHMsa TIPolleHTa HAaTHMBHOM  MOJIEKYJIH, KOoTOpasd
OoCTaeTcsd B KOMIIO3MIMM IIOCJIEe XpPaHeHUHd WIM BBeIOeHMS I[allMeHTy B
TeueHNe OTIPEeNeJIEHHOT O nepuona BpeMeHU npu omnpeneJeHHOM
TeMmrlepaTtype. IlpolieHT OeJika, KOTOPHM COXpaHSeT CBOK eCTeCTBEHHY
KOHQOpMallMK, MOXeT OHTE OIpenejylIeH, B 4YaCTHOCTHM, C IIOMOIBK
SKCKJIO3MOHHOM XpoMaToTrpadun (HanpuMep, SKCKJIO3MOHHOM
BHICOKO®bOOEKTMBHOM XMAOKOCTHOM XpoMaToIpaduu [SE-HPLC]). Urobm

oIlipeneJinThb CTabUJILHOCTE OeJika, B OIOHOM BapMmaHTe peajimsalunm
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n300peTeHrsa 3afgBJIEHHHM IPUTOTOBJIEHHHM (QapMalleBTUUeCKUM IIOPOMOoK
CONIIOOUNIMUBUPYIT, a 3aTeM IoABepTraklT OeJIoOK TeCTUPOBaHMI. HaTUBHHM
BeJiok  BKJIOUaeT  OeJIoK, KOTOPHEM  ABJIAETCH HeaTPeI'MPOBaHHBEIM WU
HenerpaIMpOBaHHEIM. B HEKOTOPHX BapuaHTax peaju3alluu Kn300peTeHusd
no MeHbmen wmepe 75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% wmym 100% HaTuBHOM Qopmel OeJika MOTYT  OHTbH
OeTeKTMPOBAHE B IpeljalaeMOM [IPUTOTORJIEHHOM (QapMalleBTUUYeCKOM
[IOPOIIKe IIOCJIe XpaHeHMs B TeUeHMe OIpelelJIeHHOTO Iepuola BpPpeMeHU
Ipu olIpeleJIeHHOM TeMIepaType WM B (U3UOJIOTUUECKUX YCIJIOBUAX
[IocJie BBeIeHMsS B OpTlaHM3M NallMeHTa (HadpuMep, WMILJIaHTalluu) .

[0042] ArTperMpOBaHHHN O0eJIOK MOXeT OHTL »OeTeKTHPOBaH Kak
YaCTUIE, IIepeHeCeHHBe B BUIEe BECOKOMOJIEKYJIAPHHX UYacCTHUIL Ha TIelb
WY XpoMaTorpaduueckoe CUTO. TepMuH "BECOKOMOJIEKYJIAPHAA" WM
"HMW" wvacTula WiIM O0eJIOK MOTYT MCIOJIL20BATLCSA B3aMMO3aMeHSaIeMO C
TepMuHOM  "arperat", "arperatTH" WK "arperMpoBaHHEY  OeJilok".
CTabuJIbHEM OeJIOK 3afaBJIEHHOTO I[IPUIOTORJIEHHOTO O(apMalleBTUUECKOTO
[IoOpollIKa [IOOBepraeTcd YBeJMUEHMI CKOpoCcTHM ofOpaszoBaHma HMW uyacTuUll
(Takkxe Ha3HBaeMOM CKOPOCTBI arperalumu), cocTaBagomen < 103 B
MecAun™s, < 9% B Mecau™ts, < 8% B Mecaunds, < 7% B MecaAn™rs, < 6% B
Mecan™s, < 5% B mMmecsautls, < 4% B Mecdauis, < 3% B Mecan™s, < 2% B
Mecau™s wim < 1% B MecaAu™s. B OpedlOUYTUTEJILHOM BapuaHTe
peanm3alMy M300peTeHMs CKOPOCTE arperaumm Oejka, CcoIepXalerocsad B
IPUTOTORBJIEHHOM (QapMalleBTUMUYECKOM I[IOPOIIKe, cocramrjsger < 5% B
Mecan™s.

[0043] OnpenejylIeHHOE  KOJIMUECTBO BpPeMeHM, Iocjie  KOTOpOoTo
usMepgeTrcsa cTabuJIbHOCTL, MOXeT COCTAaBJIATL 10 MeHbllet Mepe 14
oHeM, IO MeHblle¥ Mepe 28 1OHeM, I[IO0 MeHblle Mepe 1 Mecdl, IO
MeHblel Mepe 2 Mecslla, IO MeHblleM Mepe 3 Mecsdlla, IO MeHbIleM Mepe
4 Mecsdaua, IO MeHbIeM Mepe b5 MecslleB, II0 MeHbllel Mepe 6 MecdAlleB,
10 MeHblleV Mepe 7 MecslleB, IO MeHblel Mepe 8 MecdlleB, II0 MeHbLIeu
Mepe 9 MecsdleB, IO MeHbmeM Mepe 10 Mecsaler, IO MeHbmelr Mepe 11
MecslleB, 10 MeHbel Mepe 12 MecHdlleB, IO MeHbel Mepe 18 MecHdlles,
10 MeHbIeM Mepe 24 wMecdua u bdoJjiee. TemnepaTypa, IIPU KOTOPOM

MMKPOUYACTHMIE MOI'YT HaXOIOIMTBCA TIIPM OILleHKe CTabUIILHOCTH, MOXeT
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OIpencTaBJATE CofoM Jodyl TeMIepaTypy OT okKoJjio —-80 °C mo okojo 50
°C, HampuMmep, XpPaHUTbLCHA Opu okoJo -80 °C, okxojo -30 °C, oxkojyio -20
°C, oxkojio 0 °C, oxkojyio 4°-8 °C, oxojyio 5 °C, okoJjio 25 °C maM IpyTHUx
OKpYXRaWmMUX TeMmrIeparypax, okojo 35 °C, okojo 37 °C wmiau OpyTux

brsmrosIOTUUECKNX TeMlepaTypax, OKoJio 45 °C uim okoJjio 50 °C.

[0044] CTaBUJIbLHOCTE MOXeT OHITH M3MepeHa IOCPenCTBOM
omnpemeJieHVs IpolleHTa ©OeJKa, KOTOopeM oOpas3yeT arperatr (T.e.
BHICOKOMOJIEKYJISPHEE YaCTHUIIH) nocJe onpenesIeHHOTO KOJIMUeCTBa

BpeMeHM IIpKM OIpelesIeHHOM TeMIepaType, IIpM 5SToOM CTabUILHOCTDL
ABJISeTCa OO0paTHO MNIPOIOPLUMOHAJIEHOM IMIPOLEHTY BHCOKOMOJIEKYJISPHEX
(HMW) ywacTHl, KOTOpPHe oOOpaszywnrcd. lIpoueHnT HMW uacTuil Oejika MOXeT
OBITEL  OIpeleJieH C IIOMOWBI DSKCKJI3MOHHOM XpoMaToTrpaduu IIocje
cobmamMzanmny, Kak OIMCaHO BHIe. BeJkoBasg MHMKpoOYacTHIla TaKxXe
MOXeT CUMTAaTkCH cTabmJIbLHOM’, ecim yepes TPU MecHdlla npu
TeMIIlepaType OKpyXawomel cpelbkl B HMW ¢dopMe IeTeKTUPYeTCsa MeHee
okoJio 25%, 24%, 23%, 22%, 21%, 20%, 19%, 18%, 17%, 16%, 15%,
14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, %,
0,5% mim 0,1% Bexka. IllpennoururesbHO < 10%, < 5% mim < 2% 0Oelka,
comepXxalerocs B [IPUTOTOBJIEHHOM bapMalleBTUUECKOM [IOPOILIKE,
OnpucyTcTByeT B BuOe HMW uacTHIl.

[0045] CTaBUJIbLHOCTE MOXeT OBITE M3MepeHa [IOCpPenCcTBOM
omnpemneJieHMs IMpolleHTa ©OeJjika, KOTOPHM pazjlaraeTcsa MM MHEM ofpas3oMm
oBHapyXMBaeTCH B BUIE HU3KOMOJIEKYJIAPHEX (LMW ) JaCTHII B
MMKpOUYaCTULLE yepes omnpenejieHHOE KOJIMYeCTBO BpEeMeHU npn
openeJieHHOV TeMIlepaType, IIPpM STOM CTabMJILHOCTL ABJIAeTCcsa 00paTHO
IPOIOPLUMOHAJILHOM TIIPOolLeHTY LMW uYacTul, KOTOPHM IeTeKTUPYeTCs B
CONIOOUIIMBUPOBAHHOY MMKpouacTulle. IlpouleHT LMW uyacTuil ©OeJika MOXeT
OBITEL  OlpeneJieH C IIOMOMBbI  2KCKJIO3MOHHOM  XpoMaTorpaduu, Kak
OTIMCAHO  BHIIE. BenlkoBasd MMKpoUYacTMIla TaKXe MOXeT CUMTaThCH
CcTabuJIbLHOM, ecJM uUepe3 TPpM Mecsdlla IIpu TeMIepaType OKpyxXawlen
cpenel B LMW ¢QopMe IOeTeKTUPYETCS MeHee oOKoJo 25%, 24%, 23%, 22%,
21%, 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, 11%, 10%, 9%,

%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0,5% miuum 0,1% Oeinka.
[0046] B HEKOTOPHIX BapMaHTax peannsanmnum n300peTeHnd

3asaBJIEHHBIM HpI/II‘OTOBJ’IeHHBIﬁ (]_)apMaU,eBTMT{eCKMﬁ IIOPOIOK COIOEepPXnUT
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bybep. BydephH XOpOoWO M3BECTHH B OaHHOM o00JlacTM TexXHUMKM. B obmewM,
Oybep BKJKOUEH B MCXOIHHEM MaTepuall BOIOHOTO OeJIKOBOTO pacTBoOpa,
IIPMMEHSEeME OJIA I[OJIydeHMsa  3asaBJIEHHOT'O IOopolKa. B  HEKOTOPHX
BapuaHTax peaJdmM3auum u30bpeTeHua Oydep BKIOUEH B  UCXOIOHHM
MaTepraJl B KOHIUeHTpaluMu, cocTaBjasiomerr or 1 MM mo 100 MM. B
HEeKOTOPHX KOHKPETHHX BapMaHTax pealuzauumM unUs300peTeHUd Oyodep
BKJIOUEH B MCXOOHHM MaTepraJyl B KOHIeHTpaluM, COCTaBJAKIEN OKOJIO
10 ~MM. B HEeKOTOPHX BapMaHTax peaJuzaluuu wus00peTeHusa Oyodep

IPUCYTCTBYET B MCXOIHOM MaTepualje B KOHIEeHTpalluM, COCTaBJglIen
or MM £ 0,75 MM mo 15 MM * 2,25 MM; o 6 MM * 0,9 MM mo 14 MM =+
2,1 »M; or 7 »M * 1,05 MM go 13 MM £ 1,95 MM; oT 8 MM = 1,2 MM mo
12w+ 1,8 »M; or 9 M £ 1,35 M go 11 »M + 1,65 MM; 10 MM £ 1,5
MM ; WX OKOJIO 10 wM. B HeKOTOpHX BapMaHTax peajin3aluu

n3006peTeHns DydepHasa cucTeMa MCXOOHOTO MaTepuala COOEPXUT
TUCTUIMH, docdaT MU/MIM alleTaT B KOHLeHTpaluM, cocTabjgomerr 10 MM
+ 1,5 MM.

[0047] B HEeKOTOPHX BapMaHTax peaJM3aluu wus3obperTeHmus Oyodep
[IPUCYTCTBYET B 3aABJIEHHOM [IPUTIOTOBJIEHHOM bapmMaleBTHUUECKOM

IOpOomKe B KOHIEHTpaluu, cocTaBjagomer < 10% (mac./mac.), < 9,5%

o8}

(mMac./mac.), < 9% (Mac./Mac.), < 8,5% (Mac./Mmac.), < 8

oe

(Mac./Mmac.), < 7,5% (mac./mac.), < 7% (mac./mac.), < 6,5

o©

(Mac./Mac.), < 6% (Mac./Mac.), 5,5% (Mac./Mac.), < 5

oe

(Mac./Mac.), < 4,5% (mac./mac.), < 4% (Mmac./Mac.), < 3,5

(Mac./Mac.), < 3% (Mac./Mac.), < 2,5% (Mac./Mac.), < 2%
(Mac./Mmac.), < 1,5% (mac./mac.), < 1% (mMac./mac.) wmwm < 0,5%
(Mac./Mac.). B HEKOTOPHX BapMaHTax peaju3aluu usobpeTeHrs Oyobdep
[IPUCYTCTBYeT B 3aA9BJICHHOM [IPUTOTOBJIEHHOM bapMalleBTUUECKOM

IOpomKe B KOHIEHTpaluM, cocTabjagomer 0,1-0,5% (mac./mac.), 0,5-
1% (mac./mac.), 0,5-1,5% (mac./mac.), 1-2% (Mmac./mac.), 1,5-2,5%
(Mac./Mac.), 2-3% (Mac./Mac.), 2,5-3,5% (Mac./Mac.), 3-4%
(mMmac./Mmac.), 3,5-4,5% (mac./Mmac.), 4-5% (mac./Mmac.), 4,5-5,5%
(Mac./Mac.), 5-6% (Mac./Mac.), 5,5-6,5% (Mac./Mac.), 6-7%
(mMmac./Mmac.), 6,5-7,5% (mac./Mmac.), 8-9% (mac./Mmac.), 8,5-9,5%

(Mac./Mac.) wim 9-10% (mMac./mac.).
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[0048] B HeKOTOPHX BapMaHTax pealu3aluu wuz3obperTeHus Oyodep
BHOUpanT u3 O0ydepoB, KOTOPHE BKJIOUMTEJLHO BXOIOAT B IOIMamnas30oH pH
OT OKOJIO 3 HmO OKoJIO 9 miM B mOuanasoH pH oT okoJjo 3,7 OO OKOJIO
8,0. Hanpumep, MUCXOOHEM MaTepuall 0OeJIOK—-COoIOepXallero BOIHOTO
pacTBoOpa MoOXeT MuMeTh pH, cocTaBJagomMi okoJio 3,4, oOkoJo 3,0,
okoJio 3,8, okojygo 4,0, okxojo 4,2, okojyio 4,4, oxoJjgo 4,6, OKOJO
4,8, oxkojio 5,0, okxojo 5,2, oxojo 5,4, oxkxojio 5,6, okxojJo 5,8,
okoJio 6,0, okoJjijO 6,2, oOkoJIO 6,4, OKOJO 6,6, OKOJO 6,8, OKOJO
7,0, oxoJgio 7,2, okxoJgio 7,4, okxoJjgio 7,6, okoJjio 7,8 mam okoJio 8,0.

[0049] Bybdep MOXeT OpedCcTaBJIATE CcoBOM KOMOMHALMID OTIEJIbHBIX
BybepoB, TakuxX Kak, HaIpuMmep, KoMOMHaAlMSa TITUCTHUIMHA M alleTaTa
(TMCTUOVH-alle TaTHRN oydep) . B OIOHOM BapMaHTe peannsanmnum
n30bpeTenus Oybep uMeeT IManaz0H Oydepm3alMy, COCTABJSIMUM OT
okoJio 3,5 mo okoJlO 6 MJIM OT OKoJIO 3,7 OO OkoJIoO 5,6, TakolM Kak
oramnas3oH, 3adybepeHHBM alleTaToM. B OIHOM BapuaHTe pealM3allum
nz30bpeTenus Oybep uMeeT IManazoH Oydepm3alMM, COCTABJSKIMUM OT
okoJIOo 5,5 mo okoJjio 8,5 MM oT okoJio 5,8 mo okoJio 8,0, TakoM Kak
ovamnas3oH, 3adybepeHHBlM OdochaToM. B oOIHOM BapMaHTe pealMs3alluu
nz3obpeTeHus Oybep wuMeeT 1IManas30oH Oydepu3alMy, COCTABJSAKIMUM OT
okoJio 5,0 pmo okoJjo 8,0 mjum oT okoJio 5,5 mo okxoJjgo 7,4, TakoMm Kak
ovarnasz3oH, 3abybepeHHBN IUCTUOMHOM.

[0050] B oIHOM BapHMaHTe pealu3aluM M3I00peTeHUs 3asgBJIeHHHM

IPUTOTOBJIEHHEI bapMalleBTHUUECKUM [IOPOIIOK He COOEepPXUT
OOTIOJIHUTEJIEHOT O Oybepa. [Tpun 2TOM Jobag OybepHasa EeMKOCTE
[IOPOMKOBOTO WIIN KUIOIKOTO BOIHOTO MUCXOIHOTO MaTepuaa

oBecneurMBaeTCsda BKJKUYeHMeM OeJIka, TepMocTabuiIM3aTopa, B Clydae
ero TNPUCYTCTBUSA, WJIM BOIH.

[0051] IlOBepPXHOCTHO-aKTUBHOE BelleCTBO (omHO WM BOoJiee)
Takxe MOXeT OBTHL BKJIOUEHO B MCXOIHHM coIepXamui BoIy OeJloK-—
comepxXamui MaTepualy »OJg I[IOJyYeHMSA MHUKpoOUuacTMll. B  KOHTeKCcTe
OaHHOT'O OOKYMEHTAa TepPMVH "TIOBEPXHOCTHO—aKTUBHOE BemecTBO"
O3HauvaeT BemMeCcTBO, KOTOpOe YyMeHbIaeT IIOBEPXHOCTHOE HaTIKEHMUE
XMOKOCTM, B KOTOPOM OHO PacTBOPeHO, U/WIKM yMeHbIlaeT MexbpasHoe
HaTSXeHVe MexIy MacJioOM M BOOoOM. IIOBepXHOCTHO-aKTHBHEE BelecTBa
MOTYT OBTB MOHHBIMM WMJIM HEMOHHBIMU . TUIIOBEIE HEMOHHHE IIOBEPXHOCTHO—

aKTVIBHEIE BelecTBa, KOTOPHE MOTYT OBITE BKJIIOUEHEL B MCXOIOHBEM
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MaTepuasl (a B IIOCJHeICTBUMM B IIPUTOTOBRJIEHHEM dapMalleBTUUeCKUMN
[IOPOIIOK) , BKJIOUAKT, HalpuMmep, AJIKMJIIIONM (3 TUJIEHOKCUL) ,
QJKMJINIOJNIUTJIIOKO 3O (HallpuMep, OKTWUJIIJIOKO3ZUL W OelWJIMallbTO3UL) ,
XMUPHBEIE CIMPTH, TaKye KakK LUeTUJIOBHM CIOMPT UM OJIEMJIOBHM CIUPT,
KokamMmn MOA, kokammn [I3A m kxokamvmpn TOA. KOHKpeTHHE HEMOHOTEeHHEE

IIOBEPXHOCTHO—-AKTMBHEIE BelleCTBa, KOTOPEIE MOT'YT OHTE BKJIOUEHH B

MCXOOHHM MaTepua, BRJIOUAT, HalpuMep,
IIOJIMOKCUB TUIIEHCOPOUTaHOBHE 20UpH (Takxe Ha3bBBaeMee
nojgmucopbaTamMn) , Takue Kak nojmcopobar 20, nojmcopdaT 28,

nogucopdbar 40, noamcopbar 60, nosmcopbar 65, nojgmucopdbar 80,
nojmcopbar 81 m nosgmcopBaT 85; [OJOKCaMepH, TaKMe KaK IIOJIOKCaMep
188, [IOJIOKCaMep 407 ; IIOJNIUB TUJIEH-TIOJIUIIPONIUIIEHTJIUKOJIE ; VI
NOJIMBTUIIEHTUIMKOJIE  (II3TY) . Ilosmcopbar 20 TakXe M3BeCTeH Kak TBUH
20, copbuTaHMOHOJIAypaT M INOJIMOKCHUSTUIIEHCOPOMUTaHMOHOJIaypaT.

[0052] KosmmuecTBO MNOBEPXHOCTHO-AKTUBHOTO BelecTBa,
comepxalmerocs B pacTBope MCXOOHOTO MaTepuala, MOXeT
BapbMpoOBaTECA B 3aBUCKHMMOCTM OT KOHKPeTHHX CBOWMCTB U LeJieH,
TpeOyeMEX OT IOpomKa. Ha oOBeMHEE CBOMCTBa IIOpPOIKa, TaKMe Kak
CHIIyYeCThb, MOXeT BJIMATE KOHTPOJIb comepXaHMs  [IOBEPXHOCTHO-
aAKTMBHOT'O BelecTBa. He Xejlad OHTH CBSA3aHHEIMM TeOpPMeN, IIojaramnoT,
YTO TIIOBEPXHOCTHO-aKTMBHOE BeNleCTBO OKaszHBaeT BO3IOeMCTBME Ha
TpaHMLy Ppas3dejla BO3OYMHOM Cpelbl M I[IOBEPXHOCTM BOIOHHX OeJIKOBHX
Kamnejbs (MCXOOHEM MaTepuaJl [OJsS 3afgBJIEHHOTO IIopolka) 3a CcuerT
YMeHBIIeHUS IIOBEPXHOCTHOTO HaTAXeHMsa. BoJjiee BHCOKME KOHIEeHTpaluu
IIOBEPXHOCTHO-AaKTUMBHOTO BemMecTBa [IPMBOOAT K TIIoJydeHHU  OoJiee
KPpYIJIEIX ¥ 0OoJiee TUIAOKUX OeJIKOBHIX MUKPOUACTMIL, KOTOPHE MOTYT
yJydmaTk CHIOyYeCcTb. Bojiee HMB3KME KOHIEHTpallMM IIOBEPXHOCTHO-
AKTMBHOTO BeMecTBa IIPUBONOAT K I[OJyUYeHUIO MeHee KPYIJIEIX U 0oJlee
OYTPUCTHX OEJIKOBEIX MMKPOUYACTHUIL.

[0053] B HEKOTOPHIX BapMaHTax peannsanmnum n300peTeHnd
VMCXOIOHHEM BOOHEIM pPacTBOP, CoIepXamluil 3adaBJIEHHHM OeJIOK, MOXeT
comepxaTs oT okojyo 0,015% (mac./06.) @mo okxojo 0,1% (Mac./06.)
IIOBEPXHOCTHO—-AKTMBHOT'O BellecTBa (HaopuMmep, nojgucopbarta 20 wim
nosmcopbara 80). HamnpuMep, MCXOIHHIM MaTepuall MOXeT CcoIepXaThb
okoJjio 0,015%; okojo 0,016%; okxojgo 0,017%; oxojgio 0,018%; oKoOJIO

0,019%; oxkojsio 0,02%; oxkojgo 0,021%; okojgo 0,022%; okxojgo 0,023%;



okoJio 0,024%;

0,028%; oKoOJIO
okoJio 0,033%;
0,037%; okoJIO
okoJgio 0,042%;

0,046%; okoJIO

S .

okojgio 0,051%;

0,055%; oxkoJio
okoJio 0,00%;

0,064%; oxoJIO
okoJio 0,069%;
0,073%; oKoOJIO
okoJio 0,078%;
0,082%; okoJIO
okoJjio 0,087%;
0,091%; oxkoJiO
okoJsio 0,096%;
OKOJIO 0,10%

nosmcopbara 20

[0054]

okojio 0,025%;

0,029%;

okojio 0,034%;

0,038%;

okoJio 0,043%;

0,047%;

okoJio 0,052%;
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OKOJIO
okoJio 0,03%;

OKOJIO

okoJio 0,039%;

OKOJIO

okoJio 0,048%;

o .

OKOJIO

0,056%; oxkojgio 0,057%;
okoJio 0,061%; oxkoJoO
0,065%; oxojio 0,0606%;
okoJjio 0,07%; okoJoO
0,074%; oxkoJjyio 0,075%;
okoJijo 0,079%; oxkoJo
0,083%; oxojgio 0,084%;
okoJio 0,088%; oxkoJo
0,092%; oxojgio 0,093%;
okoJio 0,097%; oOKOJIO

ITIOBEPXHOCTHO—aKTMUBHOTI'O

uinu noJjmcopbara 80) .

B

OIIHOM

BapMmaHTe

0,026%; oOKOJIO
okoJio 0,031%;
0,035%; okoJiO

okoJgio 0,04%;
0,044%; oxoJIO
okoJgio 0,049%;

O .

0,053%; oxkoJoO

okoJio 0,058%;

0,062%; oKoOJIO
okoJio 0,067%;
0,071%; okoJO
okoJio 0,076%;
0,08%; oxkoJo

okoJio 0,085%;
0,089%; okoJIO
okoJio 0,094%;
0,098%; okoJo

BemecTBa

peanmszaunmn

0,027%; OKOJO
okoJio 0,032%;

0,036%; o0OKOJO
okoJgio 0,041%;
0,045%; oxoJIO
okoJio 0,05%;

S .

0,054%; okoJIO
okoJio 0,059%;
0,063%; oKkoJoO
okoJio 0,068%;
0,072%; oxkoJo
okoJio 0,077%;
0,081%; oxkoJo
okoJio 0,086%;
0,09%; okoJoO
okoJio 0,095%;

0,099%;, wm

(HanmpuMep,

nz3obpeTeHnda

HpMPOTOBHeHHHﬁ @apMaueBTqucxmﬁ IIOPOIMOK COIOEPXUT aMpUIIaTUUIEeCKOe

HEVMOHOT'€eHHOEe IIOBEPXHOCTHO—-aKTHMBHOE BeIeCTBO, Takoe KakK CJIOXHEBIM

20UP  XMPHOM KMCJIOTH IIOJIMOKCUSTUIIeHCOPOMTaHa. B OIHOM BapuaHTe

pealimzalmm MBO@peTeHMH IIOBEPXHOCTHO-aKTMBHOE BelleCTBO

opencraBJjgeT coboy nojaucopdar 20 wuam nojgucopdar 80. B  oIHOM

BapMaHTe pealM3alluv M300peTeHMI MaCCOBOe OTHOIeHMe IoJmcopbaTa K
B

SaABJIECHHOM @apMaHeBTquCKOM

0,3:25, 1:50,

DelJIky IIPMI'OTOBJIEHHOM

0,03:10, 0,3:50,

MIOPOIIKE
cocrarjsger 0,003:1-1:5, 0,3:10,
3:25 mym 1:5.

[0055]

3:50,

TepMOCTabUIV3aTOPH MOT'YT OHITB BKJIOYUEHEL B

HpMPOTOBﬂeHHHﬂ @apMaHeBTquCKMﬁ IIOPOomoOK n, cJienoBaTeJIEHO,

VCXOOHEMN BOIIHBIN pracTBOpP OJIA MHPM@MPOBaHMH mJin YMeHBIIEeHM A

O@paBOBaHMH arperaToe u PINOAVARIZD:4 IIPOOYKTOB PasJIOXKeHNMA Ipn

TEPMMUIESCKOM HallpAXEeHNVNM . TepMOCTaGMHMSaTOpaMM MOTYT OBITH

AaMIMHOKMCIIOTEI, IIpenriodyTrMTeJIEHO AMIVMHORKMCJIIO TEL C PMHpO@O@HHMM

OOKOBEIMM LIeISAMM, YIJIEBOIE, CaXapHEE CIIMPTE, IIOJIMMEPEHE, COIIOJIMMEPEI
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1 BJIOK—COIOJIMMEPH, I[OJUIENTUIH, I[IOBEPXHOCTHO-aKTUBHEE BemecTBa U
T.1. [IpUMepH HOPUTOOHHX TepMOCTadMIM3aTOpPOB BKJoUalT Pluronic
F68, apI'MHMH, JMU3UH, aMUHOKMCJIOTEL C TIUIPOQOOHEMM  OOKOBHEMM
engaMmy, BKJOUaAs TJIMUMH, [OIPOJIMH, BaJMH, JeWUMH U MK30JIeMluH,
copBuT, MaHHUT, TJIMLEPUH, Tperajo3y, IOeKCTposy, caxapoldy u
IpyTyue YIJIeBOIH, pas3JIMUHBEE LUKIONEKCTPUHLE, XJIOPUIO HaTPpUa U UX
KOMOMHALINNA . CM. nyoiaukaumu  Goldberg et al., "Formulation
development of therapeutic monoclonal antibodies using high-

throughput fluorescence and static light scattering techniques:
role of conformational and colloidal stability”, 100(4) J. Pharm.

Sci. 1306-1315, 2011, m Bhambhani et al., "Formulation design and
high-throughput excipient selection based on structural

integrity and conformational stability of dilute and highly

concentrated IgGl monoclonal antibody solutions”, 101(3) J.
Pharm. Sci. 1120-1135, 2012.

[0056] VYrjeBon MOXeT IIPeOCTaBJATL CcoBOM BOCCTaHAaBJIMBALIUNA
caxap WMJIM HeBOCCTaHaBJIMBaKINMM caxap. "BoccTaHaBauBawmue caxapa'
BKJIOUAT, HaIpuMep, caxapa C KeTOHOBOW WM albIeTMOHOM TPYIIou U
comepXaT PeaKUMOHHOCIOCOOHYK  IIoJyalleTallbHyl  Tpynly, KOoTOopad
ofecrieurBaEeT caxapy BO3MOXHOCTE BHIIIOJIHEHU A byHKLMM
BOCCTaHOBUTEJNA. KOHKpPeTHBEEe IIPMMEPH BOCCTAaHABJIMBAKIMX  CaxapoB
BKJIDUAT OQpyKTO3Yy, IJIOKO3Y, IUVIMlepalibnerun, JaKTo3y, apabuHO3Yy,
MaHHO3Y, KCWUJIO3Y, pudozy, pPaMHO3Yy, TajlakTo3y ¥ MaJbTO3Y.
HeBoccTaHaBIMBaKIMEe caxapa MOTYT CoIepXaThb aHOMEpPHHM YIUIepol,
KOTOPHEM MpeAcTaBJjigseT coboM alleTaJlb M IO CYTM He BCTyIaeT B
peakuuio C aMMHOKMCJIOTAaMM WM IIOJIMIeNTUIAMM C WHUIMALVEN peaKluMu
Marapa. KoHKpeTHHE IOIPMMEPHE BOCCTaHAaBJMBAKIKX CaxXapoB BKJIOUAT
caxapos3y, Tperajozy, copbo3y, CyKpaJjol3y, MeJle3UuTo3y U padbdmHO3Yy.
CaxapHble KV CJIOTH BKJIOUANT, HanopuMep, cCaxapucCTHe KMCJIOTHI,
TJIOKOHAT U IOPpYyTMe HOJUTUIpOKCHCcaxapa M MX COJIU.

[0057] B HEKOTOPHIX BapMaHTax peannsanmnum n300peTeHnd
TEPMOCTaOMIM3aTOPH BKJIOUEHEL B COCTAaB, MCXOOS M3 MaCCOBOTO WM
MOJISPHOTO OTHOMmeHMsa Kk ©OeJky. He xejas OBTH CBSA3aHHBEIMM Teopueln,
noJjiarainT, UYTO TepMOoCTadbMIM3aTOpH YaCcTMUHO 3aMeHAT BOIY, KoTopasd

OKpyXaeT HeJIoK, obecrieunBasa COXpaHeHMe CTabMIJIbHOCTHA DeJika
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(BomozaMemeHre ), TeM CcaMbBM ofeclleuMBasg BOBMOXHOCTL yHaJIeHUs BOIEH
C COXpaHeHMeM CTPYKTYpH OeJika. B COOTBETCTBMM C OINHMM acCIeKTOM
ITaHHOTO n300peTeHn s COOTHOIIeHMEe Gerska K cTabuiImn3aTopy
MakCUMMU3MPyeTCcsa C ofeclieueHMeM KOMIIO3MLMM, CcoIepxamel 0OoJiee
BLHICOKME KOJIMUecTBa OeJika Ha eIuHMIy oO0beMa, C COXpaHeHUeM
Hamjexamel  CTPYKTYpH  OeJika. B OoOHOM BapMaHTe  peajM3alnu
n300peTeHnd Ha Kaxmnee 5 uyacTel Oejika IO Macce B IIPUTOTOBJIEHHOM
bapMalleBTMUECKOM IIOPOMKEe COINEPXUTCSA < 2 yacTel TepMocTaduimM3aTopa
o Macce. Hanpumep, eCiV MCXOIHHM BOIHHINM PaCTBOP IJIS IIOJIYUEeHUS

YacTHul comepxur 5 wMr/Mi 0ejika, TO B UTOTe TepMOCTaduiIU3aTop
fymeT BKJIOUEH B KOJIMUEeCTBE, cocTaBJdpmeM < 2 MI'/MJT, C

nogmepXaHMeM  COOTHOMEHUS 5 uyacTen BeJka kK < 2 YacTaM
TepMOCTabuaM3aTopa B 3aABJIEHHOM IIPUIOTORBJIEHHOM (apMalleBTHNUeCKOM
IopomKe. B OOHOM BapMaHTe peajM3aluy KW300peTeHMsa Ha KaxIoee b

yacTey Oejlka II0 Macce B IIPUTOTOBJIEHHOM GapMalleBTUUEeCKOM IIOPOMKe

npuxomnrca < 1 yacTu TepMocTabuiaMszaTopa 10 Macce. HalpuMmep, ecn

MCXOOHEI BOINHHI PacTBOpP COIepXkuT 5 Mr/mia ©Oejlka, TO B UTOTE
TepMOCTabmamMzaTop OyIeT BKIIKNUEH B KOJUUECTBe, cCcocTaBjdpmeM < 1

MI'/MJI, C TIOIIepXaHMeM COOTHOMeHVsa 5 uyacTel Oejika 10 Macce kK < 1
YacTu TepMocTabuimsaTopa IO Macce B 3adABJIEHHOM IIPUI'OTOBJIEHHOM
bapMalleBTUUECKOM  IIOPOIIKE . B HeKOTOpHX BapMaHTax peaaM3alun
n300peTeHnud BeCcoBOe OTHOIIEHWE Belka K TepMOCTabuIm3aTopy
cocramjger 5:2-100:1, 5:2-10:3, 20:7-4:1, 10:3-5:1, 4:1-20:3,
5:1-10:1, 20:3-20:1, 10:1-40:1, 20:1-50:1 mgm 40:1-100:1.

[0058] B 1npyroM BapMaHTe pealM3alluM MK300peTeHMsa Ha KaXIbM
MOJIb OeJiKka NPUTOTOBRJIEHHHM (QapMalleBTHUeCKMM Hopomok comepxuT < 300
MOJIb TepMOoCTabuamusarTopa. Hanpuwmep, ecyIM  UCXOIHHM  MaTepuall
MCXOIOHOT'O BOOHOT'O pacTBoOpa comepxuT 1 HM Oejgka, TO B MKMTOTe
TepMOCTabmIM3aTop OYyIOeT BKJKUEH B KOJUMUECTBe, cocTabJjdgwomeM < 300
EHM, C »nomomepXaHMEeM MOJIAPHOI'O COOTHOUWEHMHA TepMocCcTadbuiamsaropa K
DeJky Ha YPOBHE < 300:1 B 3aSaBJIEHHOM IPUTOTORBRJIIEHHOM
bapMalleBTUUECKOM  IIOPOIUKE . B HeKOTOpHX BapMaHTax peajlM3alun
n300peTeHud MOJIAPHOE COOTHOINEHMEe TepMocTadbuinmsatopa K  OeJKy
cocrTapjsger 350:1-1:1, 350:1-300:1, 325:1-275:1, 300:1-250:1,
275:1-225:1, 250:1-200:1, 225:1-175:1, 200:1-150:1, 175:1-125:1,
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150:1-100:1, 125:1-75:1, 100:1-50:1, 75:1-25:1 wmyum 50:1 - < 1:1.

[0059] KoMIIOHEeHT TepMOoCTabuaMzaTopa MOXeT CcolepXaTk O0oJiee
OOHOV MOJIEKYJIAPHOM dYacTHLH. Halopumep, TepMOCTabuiIM3aToOp MOXEeT
COCTOATHL M3 OOHOTO MWK 0OoJiee M3 CaxapoO3H, Tperajio3b, MaHHUTAE,
aprvHMHa (Arg) ¥ IUMOPOOOOHEIX aMMHOKMCIIOT IuMuMHa (Gly), aJjlaHMHa
(Ala), BaymubHa (Val), uJenuuHa (Leu), wusoJgedumHa (Ile), HOpoJmrHa
(Pro), o&eHmynanaHmHa (Phe), wMeTmoHmHa (Met) wm TpunrtodpaHa (Trp) B
Pa3JIMUYHEIX OTHOCUTEJILHEIX KOJMUYEeCTBax, HOOABJISAEMEIX C IOOBEIeHMEM IO
o0IEero COBOKYIIHOT'O KOJIMUecCcTBa TepMocTabmiamzaTopa. B Tabmmuax 1 u
2 NOpUBEeIEeHH IIPUMEPH IPMMeHSAEMEIX COOTHOMEHUM TepMoCTabuilMzaTopa U
DeJIka B KOHKPETHHIX BOIHEX pacTBOpax MCXOIOHOT'O MaTepuala, a B
Tabiuue 4 [IpUBEEeHE [IPUMEPH [IPUMEH S EMEIX COOTHOIMEHUN
TepMOoCTabuiInsaTopa u DeJika B KOHKPETHEIX IPUTOTOBJIEHHEIX
bapMalleBTUUECKMX IIOpOWIKax, a TakXe CTabMJIBLHOCTE OeJika B IIOPOUIKE,
IIOJIYYEeHHOM M3 BTUX KOMIIO3UIMM MCXOIHOTO MaTepuala Tabmauuer 3.

[0060] B HEKOTOPHIX BapMaHTax peanusalnmum n300peTeHnd
3a4BJIEHHEM TepMOCTabuiIn3aTOPOM MOXeT [ABJIATHCA MakKpoMoJiekKyJia (>
200 rpamMM Ha MOJb). MakKpOMOJIEKYJIH, KOTOPHE I[IPMMEHAKTCA B
KauecTBe TepMoOCTabuiM3aTopa, BKJIOUAKLT IMCaxXxapMOe, Takue Kak
caxapoza, Tperajosa, JakTo3a, MaJbTO3a, nejuiotmosa M T.II.
Caxaposa " TperaJjosa ABJIAITCA IPEenrIouYTUTeJIbHEMM
MaKPOMOJIEKYJIAPHEIMM CTabUIM3aTOpaMm .

Tabauua 1: VICXOOHHEM MaTepuall dapMalleBTHUeCcKOTO IIOpolKa,

comepXxammii TepMOCTadUIN3aTOPH

OBpasen BeJsiok TepMocTabuiIMsaTop (MIT/MII)
(Mr/MT) Caxaposa Tperasosa MaHHUT N30J1eMLVH
1 50 10 _ _ i
2 50 20 _ _ _
3 50 10 - 5 5
4 50 - 10 - _
> 50 - 20 - _
6 50 - 10 5 5
: >0 - - 10 10
8 50 - - _ ~
2 50 - 10 - _
Lo 50 - 20 - _
1L 50 - 10 - _
12 5 1 _ _ _
13 5 2 _ _ _
L > . - 0,5 0,5
1o 5 - 1 - .
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O6paser BeJsok TepMocTabuiausaTop (MT/MII)
(MT/MIT) Caxapo3a Tperajiosa MaHHUT M30J1eMLInH
16 5 - 2 - -
17 5 - 1 0,5 0,5
18 5 - - 1 1
Tabmuia 2: VICXOOHEM MaTepualJ GGapMalleBTUUYeCKOT'O IIOpOollKa,

comepXxamyii TepMOCTaOMIM3aTOPH, Oydep ¥ [NOBEPXHOCTHO-aKTHMBHOE

BellleCTBO
TEPMOCTABHJIM3ATOP
gomriosp PEIOK @OCP (< s b3 A TPEFATI03 MAHHUT m30sEiIp OTICOPh
(MM AT AT 20 (%
N G R A (% (o HO  \iac/oB)
MAC/OB) MAC./OB) MAC./OB.) MAC./OB.) /OB.

19 50 10 2 0,015
20 50 10 1 0,015
21 50 10 ] 0.5 0.5 0,015
2 50 10 2 0,015
23 50 10 ] 0.5 0.5 0,015
24 5010 1 1 0,015
25 5010 2 0,03
26 5010 ] 0.03
27 5010 ] 0.5 0.5 0.03
28 5010 2 0.03
29 5010 ] 0.5 0.5 0.03
30 5010 1 1 0.03
31 5010 2 0,06
32 5010 ] 0,06
33 5010 ] 0,5 0.5 0,06
34 5010 2 0,06
35 5010 | 0,5 0.5 0,06
36 010 1 1 0,06
37 010 2 0.1

38 50 10 1 01

39 50 10 ] 0.5 0.5 0.1

40 50 10 2 0.1

" 50 10 ] 0.5 0.5 0.1

4 50 10 1 1 0.1

43 5 ] 0.2 0,015
44 5 ] 01 0,015
45 5 ] 01 0,05 0,05 0,015
46 5 ] 0.2 0,015
47 5 ] 0.1 0,05 0,05 0,015
48 5 ] 0.1 0.1 0,015
49 5 ] 02 0,03
50 5 ] 01 0.03
51 5 ] 01 0,05 0,05 0.03
52 5 ] 02 0.03
53 5 ] 01 0,05 0,05 0.03
54 5 ] 0.1 0.1 0.03
55 5 ] 02 0,06
56 5 ] 01 0,06
57 5 ] 01 0,05 0,05 0,06

2
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TEPMOCTABUJIM3ATOP

xomriozp PEIOK @OCP ¢\« b3 A TPEFATI03 MAHHHT M30sEMIH OTICOPD
(MM AT AT 20 (%
" vy O A (% (o H® ~ \ac/oB)
MAC/OB) MAC./OB) MAC./OB) MAC./OB.) /OB.
58 5 ] 02 0,06
59 5 ] 01 0,05 0,05 0,06
60 5 ! 0.1 0.1 0,06
61 5 I 02 0.1
62 5 | 01 0.1
63 5 ] 01 0,05 0,05 01
64 5 ] 02 01
65 5 ] 01 0,05 0,05 01
66 5 ] 0.1 0.1 01
Tabauila 3: VICXOOHEDI MaTepuall (apMalleBTMYeCKOTO IIOPOoIKa,

comepXxamuiyl TepMOCTaOMIM3aTOpPH, Oydep M IIOBEpPXHOCTHO-aKTUBHOE

BEeMeCTBO
O6pasen KOMIMOHEHTBI JKUAKOTO UCXOAHOTO MaTepraa (Mr/Mi)
benok Caxaposza Tperanosza Maunut M3onetinun [Iponun @ocdar [Tonucopbat
67 50 0 0 0 0 0 1,5 0
68 5 0,5 0,25 0 0,25 0 0,15 0,15
69 5 0,5 0 0,25 0,25 0 0,15 0,15
70 5 0 0,5 0,25 0,25 0 0,15 0,15
71 5 0,5 0 0 0,5 0 0,15 0,15
72 5 0,5 0 0 0 0,5 0,15 0,15
73 5 0,5 0 0,5 0 0 0,15 0,15
74 5 1 0 0 0 0 0,15 0,15
75 5 2 0 0 0 0 0,15 0,2
76 5 2 0 0 0 0 0,15 0
77 5 0 2 0 0 0 0,15 0
78 5 0 1 0,5 0,5 0 0,15 0
79 50 5 0 0 0 0 1,5 0
80 50 10 0 0 0 0 1,5 0
81 50 5 0 2,5 2,5 0 1,5 0
82 50 20 0 0 0 1,5 0
83 50,6 9 0 4,5 4,5 0 1,35 0
84 50 10 0 10 0 0 1,5 0
85 50 10 0 0 10 0 1,5 0
86 50 10 0 5 5 0 1,5 0
87 50 0 0 10 10 0 1,5 0
88 50 0 0 20 0 0 1,5 0
89 50 0 0 0 20 0 1,5 0
Tabimiia 4. Ko ddmuiimeHTH COOTHOIIEHW A KOMIIOHEHTOB

@apMaHeBTquCKOI‘O IIopomKa M CTelleHb arperalllM

Crenenb
%% MaC./MAC BecoBoe cooTHOIeHne MOJIIpHOE COOTHOLIEHUE — arperanuu rpu
] . .
TepMmoctabunuzarop/  TepMocrabuimuzaTop/ 50°C
OOpaszer] rMUKONpPOTENHA B
MOPOIIKE
P I'muxonporenn [JIMKOIPOTEUH (% HMW/mecsr
")

67 97,5 0,0 0 20,0

2
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Crenenb
o BecoBoe cooTHoIeHne MoJisipHOe COOTHOLIEHUE — arperanuu rnpu
o Mac./Mac.
TepMmocTabunuzarop/  TepMocraduimuzaTop/ 50°C
OOpaszer; ruKoONpoTEenHA B
HOPOHIKe I'nmuxonporenn [JIMKOIIPOTEUH (% HMW/mecsir

")

68 82,0 0,2 93 10,3
69 82,0 0,2 109 9,4
70 82,0 0,2 106 9,5
71 82,0 0,2 121 8,6
72 82,0 0,2 133 8,4
73 82,0 0,2 97 9,3

74 82,0 0,2 67 11,8
75 71,6 0,4 134 7,6
76 73,4 0,4 134 8,2
77 73,4 0,4 122 8,5
78 73,4 0,4 212 5,7

79 90,1 0,1 34 14,8

80 83,8 0,2 67 12,5

81 83,8 0,2 109 12,2
82 73,4 0,4 134 8,2
83 75,6 0,4 194 7,5
84 73,4 0,4 193 6,2
85 73,4 0,4 243 6,0
86 73,4 0,4 218 5,4
87 73,4 0,4 302 49
88 73,4 0,4 253 6,8
89 73,4 0,4 351 7,8

[0061] B HEKOTOPHIX BapMaHTax peanmsanumnum n300peTeHnAd

3aaBJIEHHBI TepMOCTabuUIn3aTop COOepPXxmT oony VI BoJiee MaJIbIX

MoJiekyJl (£ 200 rpamMMm Ha MOJIb) 0e3 cTrabuams3aTopa MaKpOoMOJIeKyJl. llpu
ITJaHHOM BeCOBOM COOTHOUIEeHUNU BRJIKUEcHMEe HM3KOMOJIEKYJIAPHEIX
TepMOCTaGMHMSaTOpOB MOXe'T MaKCHUMM3MPOBaTh OTHOIIeHMEe
TepMocTabunmuzaTopa k OeJky B pacyeTe Ha MOJb, TeM CaMBM
oBecrneuuBas IIpPeMMymeCTBO OJsa CTabMJIbLHOCTM. MaJiHe  MOJIEKYJIH,
KOTOPEE IIPMMEHAKTCHA B KaueCTeBe TepMOCTaGMHMSaTOpa, BRJIKUAKOT
MOHOCAaXapumOH, TakKue KakK puboza, ne3okcupubosza, TJIIOKO3a,
dpykTO3a, TajlakTo3a M T.II., caxXapHbe CIOUPTH ¥ OpyITMe IIOJIMOJIH,
TakKVe Kak SpmuTpnT, ML ePVH, TpenuT, apaGMT, KRCmJjimnT, pM@MT,
MaHHWUT, copdbur, raJlakTuT, dyumtT, nouT, WMHO3UT W T.I., u
AMVMHOKVICJIOTEI, Takrme KakK aApI'MHMH 17 PMHpO@O@HHe AMVHOKVICJIOTEI
IJIMIMH, aJIaHUH, BaJIMH, ﬂeﬁuMH, MSOHeﬁHMH, IIPOJINH, @eHMHaHaHMH,
MeTVOHMH )z TpMHTO@aH 17 T.II. PI/I,JIpO(]_)O OHEIE AMVHOKWVICJIO TEL VIMeIoT

aHM@aTquCKMe OOKOBEE LIEIM C OUEeHb MaJEMM OUIIOJIBEHEMM MOMEHTAMU U
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TOJIOBKY (IMoJIapHYD) KapOOHOBOM KUCJIOTHL. [TosTOMYy CBOOOIOHEE
TUOPOQOOHEE aMMHOKMUCJIIOTE ABJIAKRTCHA aMpuiaTUudeckuMM. He xejad OBTH
CBA3aHHBIMU Teopuen, nojiaramnoT, uTo aMbmIiaTUde CKUM
TEepMOCTabMIM3aTop MOXeT OO0ecCleuMBaThb HEKOTOPYK 3amuTy O0ejika OT
oeHaTypaluun TPaHMLEL pasneia BOOHOM un BO3OYIIHOM cpen.
[IpennouTUTeJIbHEIE HM3KOMOJIEKYJIAPHEE TEepMOCTaOMIIM3aTOPH BKJIOUYAT
MaHHUT, WM30JIEMIVH U IPOJIMH.

[0062] B HEKOTOPEHIX BapMaHTax peannsanmnum n300peTeHnd
TEepMOCTabMUIN3aTOP COLEPXUT TOJBKO Ccaxapoly, TOJIBKO Tperajosy,
TOJILKO M30JIeMIIMH, TOJBEKO MAaHHUT WJIM TOJBKO IMPOJMH. B HEeKOTOPHX
BapMaHTax peajus3aluu M300peTeHUud  TepMOoCTadbuUiIM3aTopr  COIEPXUT
KOMOMHALINI caxapo3.l u TpeIl'aJlo3H. B HEKOTOPHX BapMaHTax
peanMszaluM M300peTeHMd TepMOCTadbuIM3aTop CONEPXUT  KOMOMHALIMIO
caxapo3E M Tperajio3H B BEeCOBOM COOTHOIWEHMM, CcocTaBjgomeM 3:1-

1:3, okoJjio 2:1, okoJjo 4:3, okoJjo 1:1, okxojo 3:4 mam okojio 1:2.

[0063] B HEKOTOPHIX BapMaHTax peannsalnmnum n300peTeHnd
TEepMOCTabMIn3aTop COLEPXKUT KOMOMHaALUMI  CaxXaposH, MaHHUTa U
M30JIeNLIMHaA . B HEKOTOPEIX BapmuaHTax peaam3aunm n300peTeHNnd

TepMOCTabuIn3aTop COOEPXUT KOMOMHALINIO caxapos3Hl, MaHHUTa WU
M30JIeMlMHa B BEeCOBOM COOTHOIEHMM, cocTaBjagwomemM 4:3:1, 2:1:1,
4:1:3, 2:3:1, 1:1:1 mim 2:1:3.

[0064] B HEKOTOPEIX BapmuaHTax peanmsanmum n300peTeHnd
IPUTOTOBJIEHHEE OdapMalleBTUUEeCKMe IIOPOWKMY, COHepXallMe caxaposy,
uMelT ©Oo0Jiee BHCOKYK CTeleHb arperaluy, UYeM IOpPOUKM, B KOTOPHX
IpUMMeHSeTCaS MaHHUT, WM30JIeNlNVH, IIPOJIMH WJIM HUX KoMOMHauuu (Our.
6) .

[0065] B HEKOTOPHIX BapMaHTax peannusaumnum n300peTeHnd
TepMOCTabuiIn3aTop COHEPXUT  KOMOMHALMI  Tpelalio3H, MaHHUTa U
M30JIeVlLIMHaA . B HEKOTOPHIX BapMuaHTax peanm3alunm n300peTeHNns
TepMOCTabuiInM3aTop COHEPXUT  KOMOMHALMID  Tpelalio3H, MaHHUTa U
M30JIeMlMHa B BECOBOM COOTHOIIEHMM, cocTaBjgwoomem 4:3:1, 2:1:1,
4:1:3, 2:3:1, 1:1:1 mom 2:1:3.

[0066] B HEKOTOPHIX BapMaHTax peannsanmnum n300peTeHnd
TEPMOCTabMIM3aTOP COIEPXUT KOMOMHAIIMI CaxXxapo3H M M30JIeMlMHa. B
HEeKOTOPHX BapMaHTax pealu3aluy U300peTeHUusd TepMOoCTaduImn3aTop

COOEepPXnUT KOMOMHALINIO CaXapoO3sH VM Tpel'aJIOSEI B BeCOBOM COOTHOUIEHWNM,
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cocTapjagomeM 3:1-1:3, okoJo 2:1, okoJjo 4:3, okojgio 1:1, okoJjo 3:4
Wi okoJio 1:2.

[0067] B HEKOTOPHIX BapMaHTax peanmsanmnum n300peTeHnd
TepMOCTabuIn3aTop COOEepPXUT KoMOMHALMI CcaxXapos3H U IOIpoJiMHa. B
HEeKOTOPHX BapMaHTax pealu3aluM MU300peTeHUsS TepMoCTaduam3aTop
COOEPXUT KOMOMHALIMIO Caxapo3h M IIpOoJIMHa B BECOBOM COOTHOIIEHUM,
cocTapjagawomeM 3:1-1:3, okoJo 2:1, okoJjo 4:3, okoJjio 1:1, okoJio 3:4
WM OoKoJio 1:2.

[0068] B HEKOTOPHIX BapMaHTax peannsaumnum n300peTeHnd
TepMOCTabuiIn3aTop COOEepPXUT KoMOMHALMID CcaxXapol3s M MaHHMTa. B
HEeKOTOPHX BapMaHTax pealu3aluMy U300peTeHUusI TepMoCTaduIm3aTop
COOEepPXUT KOMOMHAIIMI0O Caxapo3H M MaHHMTa B BEeCOBOM COOTHOMEHUHM,
cocTarJagomeM 3:1-1:3, okoJio 2:1, okojo 4:3, okojio 1:1, okojo 3:4
WIn okKoJio 1:2.

[0069] B HEKOTOPHIX BapMaHTax peannsalnmnum n300peTeHnd
TepMOCTabuiIn3aTop COOepPXMT KOoMOMHALMIO MaHHMTa UM M30JeMlrHa. B
HEeKOTOPHX BapMaHTax pealu3aluMy MU300peTeHusa TepMoCTaduam3aTop
COOEepXUT KOMOMHAIIMIO MaHHUTAa U M30JIeMllMHa B BECOBOM COOTHOIEHUHU,
cocTapJjagmomeM 3:1-1:3, okoJio 2:1, okoJjo 4:3, okojgio 1:1, okoJjo 3:4
Wi okoJio 1:2.

[0070] B OIOHOM BapuaHTe peanusanmm n300peTeHnd
TepMOCTabuaM3aTop IMNpedcTaBjigeT coboM caxaposy, IIPUCYTCTBYOIYID B
3agaBJIEHHOM TIIPUTOTOBRJIEHHOM OdapMaleBTUUECKOM IIOPOIKe B BEeCOBOM
COOTHOmMeHMM K OeJIKy, COCTaBJIdKmeM OT OKoJio 1:5 mo 2:5. B mpyrom
BapMaHTe pealu3aluy u300peTeHUI OIPUTOTORJIEHHEM QapMalleBTUUeCKUN
[IOPOMOK COOEPXUT Ccaxaposy, MaHHUT, W30JeMluH U O0eJIOK B BECOBOM
COOTHOIIeHMM, CcoOocCcTaBJidnmeM OKoJio 2:1:1:10.

[0071] B OIOHOM BapMaHTe peannusaumnum n300peTeHuda
TepMOCTabuiInM3aTop OpelcTaBligeT cobo¥ Tperajloly, IIPUCYTCTBYNIYID B
3agaBJIEHHOM TIIPUITOTOBJIEHHOM (JapMalleBTMUECKOM IIOPOIKe B BEeCOBOM
COOTHOmMeHMM K OeJIKy, COCTaBJIgKMeM OT OKoJio 1:5 mo 2:5. B mpyrom
BapuaHTe peaJu3aluy unu3o0bpeTeHUd OIPUTOTORJIEHHEM QapMalleBTUUeCKUN
[IOPOMOK COOEPXUT Tperajloly, MaHHUT, Mu30JelMluMH U O0eJJOK B BeCOBOM
COOTHOIIEeHMM, CcocCcTaBJidomeM oOokKoJio 2:1:1:10.

[0072] B OIOHOM BapMaHTe peanmsanumnum n300peTeHmnd

IPUTOTOBJIEHHEY (QapMalleBTUUECKMY I[IOPOWOK COHOEPXUT OoKoJio 71-75%
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(Mac./Mac.) TJMKOIOpoTeuHa, 14-15% (mac./Mac.) MaHHUTa, 14-15%
(Mac./Mac.) wu30JeMLUMHa WJIM OpOoJMHa, 2-2,5% (Mac./Mmac.) Ovdepa u

3-8% (mac./mMac.) BOIH.

[0073] B HEKOTOPEHIX BapMaHTax peanmsanumum n300peTeHnAd
IPUTOTOBJIEHHEM  dapMalleBTMUECKUM I[IOPOMOK  I[IOJIydalT M3 BOIHOTO
pacTBopa, CcoOepXalel'o 3aABJIEHHEM OeJIOK UM IOpyIMe BCIOMOT'aTeJIbHHE
BelecTRa. 3TOoT VCXOIHHM BOOHHY  pacTBOP Takxe Ha3HBaeTCAd
"M CXOIHEM MaTepuaa". B HEKOTOPEIX BapMaHTax peannsanmnum
n300peTeHUa MCXOIOHHM MaTepualjl MOXeT coImepXaTk oT okoJo 0,005 1mo

OoKOJIO 5% TepmocTabuamMzaTopa; OT OKOJIO 0,01% 1mo okxoJio 4%

TepMOCTabuiInsaTopa; oT OKOJIO 0,02% oo OKOJIO 3%
TepMOCTabuiInsaTopa; VI oT OKOJIO 0,05% oo OKOJIO 2%
TepMoCcTabuiIM3aTopa B OOBEMHO-BECOBOM COOTHOmeHMM (mac./o6.). B
HEeKOTOPHX BapraHTax peanuzalumu n300peTeHnusd IPUTOTOBJIEHHHM

bapMalleBTUUeCKMI IIOPOWOK COIJIACHO IaHHOMY M300peTeHMI MOXeT
comepxaTs (Mac./o06.) oxojo 0,01%; 0,02%; 0,03%; 0,04%; 0,05%;
0,06%; 0,07%; 0,08%; 0,09%; 0,10%; O,11%; O0,12%; 0,13%; 0,14%;
0,15%; 0,16%; O0,17%; 0,18%; 0,19%; 0,20%; 0,21%; 0,22%; 0,23%;
0,24%; 0,25%; 0,26%; 0,27%; 0,28%; 0,29%; 0,30%; 0,31%; 0,32%;
0,33%; 0,34%; 0,35%; 0,36%; 0,37%; 0,38%; 0,39%; 0,40%; 0,41%;
0,42%; 0,43%; 0,44%; 0,45%; 0,46%; 0,47%; 0,48%; 0,49%; 0,50%;
0,51%; 0,52%; 0,53%; 0,54%; 0,55%; 0,56%; 0,57%; 0,58%; 0,59%;
0,60%; 0,61%; 0,62%; 0,63%; 0,64%; 0,65%; 0,66%; 0,67%; 0,68%;
0,69%; 0,70%; 0,71%; 0,72%; 0,73%; 0,74%; 0,75%; 0,76%; 0,77%;
o,78%; 0,79%; 0,80%; 0,81%; 0,82%; 0,83%; 0,84%; 0,85%; 0,86%;
0,87%; 0,88%; 0,89%; 0,90%; 0,91%; 0,92%; 0,93%; 0,94%; 0,95%;

0,96%; 0,97%; 0,98%; 0,99%; 1,0%; 1,1%; 1,2%; 1,3%; 1,4%; 1,5%;
1,6%; 1,7%; 1,8%; 1,9%; 2,0%; 2,1%; 2,2%; 2,3%; 2,4%; 2,5%;
2,6%; 2,7%; 2,8%; 2,9%; 3,0%; 3,1%; 3,2%; 3,3%; 3,4%; 3,5%;
3,6%; 3,7%; 3,8%; 3,9%; 4,0%; 4,1%; 4,2%; 4,3%; 4,4%; 4,5%;

4,6%; 4,7%; 4,8%; 4,9%; mam okojyo 5,0% TepMoCTabMIM3aTOPOB.

[0074] B acmexkTe JaHHOTO M300peTeHMsa, B KOTOPOM B IIOPOIKE
OTCYyTCTBYET TepMOCTabuIn3aTop, oCTaTo4dHasd BOIa CIIYXUT s
cradbunmszaumm OeJika.

[0075] BeJiok, comepXamuhcsa B 3adBJIEHHOM MIPUIOTOBJIEHHOM

q_)apMaLLeBTquCKOM IIopo1Ke, He OTpaHNYMBaeTCA KaKUM—JIM0O
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KOHKPETHHM OJIKOBEIM COeIOMHEeHMeM. B KOHTEKCTe HOaHHOTO MHOOKyMeHTa
TepMrH "OeJsiok" BKJIKUaAET TepalneBTUUeCkue OeJIKM, pPeKOMOMHaHTHHE
BeJIKM, MCIOJIb3yeMEle B MCCJeIOBaHMAX MM Tepaluy, OeJIKM-JIOBYWKU U
opyTue peluentop-Fc-cauTee  OeJiku, XVMePHEEe  DeJKM, aHTuTeNa,
MOHOKJIOHAJIBHEIE aHTUTEeJIa, UYeJIoBeuecCKMe aHTuTeJla, OucleludprudecKure
aHTuUTeJa, OparMeHTH aHTUTEJ, HaHOoTeJa, pPeKOMOMHAHTHHEE XUMEPH
AHTUTEJI, ULUUTOKMHE, XEeMOKMHE, IelTUIHEEe TOPMOHE M T.II. DBeJilku
MOTYT OHTBH I[OJIyUEeHH C MCIOJbL30BaHMEM CUCTeM IIPOOyLMPOBaHMSA Ha
OCHOBE pPeKOMOMHaHTHHX KJIETOK, TaKMx Kak OaKKyJIOBUPyCHasd CcuUcTeMa
HaCeKOMHX, CHUCTeMBE »OpoXKeM  (Hanopumep, Pichia sp.), cucremn
MJIIEKONUTAaKMMX (HanopuMmep, kjaeTkum CHO u npomzsBonHele CHO, TakMe Kak
kJIeTku CHO-K1). Iy6imukaumsa Ghaderi et al., "Production platforms
for Dbiotherapeutic glycoproteins: Occurrence, impact, and
challenges of non-human sialylation”, 28 Biotechnol Genet Eng
Rev. 147-75 (2012) BKJKOUEeHa B IOaHHHNM OOKYMEeHT IIOCPEINCTBOM CCHJIKU

o oB03HaUeHUsd TepalleBTUYEeCKMX OeJIKOB M UX IIOJIYUEHUHLd .

[0076] B HeKOTOPHX BapMaHTax peajM3aluuu usobpeTeHUsa OeJIOK

npencraBjsgeT coBou TepalleBTUYeCKUN BeJlok . TepalleBTUYE CKUMA
BeJlkaMM ~ MOTYT OHITH AHTUT E€HCB A3HBanIMe BeJku, Takue Kak,
HanpuMep, PacTBOPMMEE QPAaTMeHTH pPelelTopoB, aHTuTejla (B TOM

uycyie IgG) ¥ OPOM3BOIOHEE WMIM O(QparMeHTH aHTUTeJI, IOpyIue OeJIKWu,
comepxamre Fc, Brimouad CIanTHe OeJIKkM, comepxamue Fc, U peLenrTop-
Fc-camuTele ©OeJikM, BKJOUasg OeJIKM JIOBYIIEUHOT'O TuUIla, TakKue Kak,
HalpuMmep, admbepuenT (MOJIeKYJIa—JIOBYIMKAa VEGF) , PUIIOHALIEIIT
(MoJIekyJIla—-JioBymka I1L1) M 32TaHepLenT (MoJIekyJIla-JiIoBymka TNF) .
IIyoaukaumusga Huang, C., Curr. Opin. Biotechnol. 20: 692-99 (2009)
BKJIIOUEeHa B IOaHHHM »OOKYMeHT OJa O003HaueHUI MOJIeKYJ JIOBYIIEUHOTO
Tuna. IllaTenTa CIMA N 7303746 B2, 7303747 B2 um 7374758 B2 BKJIOUEHH
B IOaHHBM IOKYMEHT IJIS [IpeOocTaBJieHMSa MHOopMalluu o6 adpamubeplienTe.
[TaTeHT CIlA N 6927044 B2 BKJIOUEeH B JaHHHM OOKYMEHT  IJIA
nIpenocTaBJIieHMsa MHOopMallMM O pwuJioHalenTe. IlaTenT CIA N 8063182 B2
BKJIIOUEH B JaHHHM OOKYMeHT IJIS [OpelocTaBJeHUdI MHOoOpMaALUM O
STaHepLelTe.

[0077] TepMmH "BeJsior" BKJIIOUAET Jodon aMVHOKMCJIO THEI

I1oJIMMEepP, conepmammﬁ OoJiee OKOJIO 50 aMVMHOKMCJIOT, KOBAJIEHTHO
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CBA3aHHHX I[IOCPelICTBOM aMMOHHBIX CBA3eM. BeJlku comepXaT OIHY WU
BoJiee LeneM aMMHOKMCJIOTHOTO IIOJIMMepa, OOBUHO M3BECTHHEX B OaHHOMU
oBJlacTu TexXHUMKM Kkak "nomunenTunel". BeJlok MOXeT ConepXaThkb OIUH
MM HECKOJIBKO TIIOJIMIIENTUIOB, o0f0pasyilMx eIVHYKD (OYHKUMOHUPYIIMIYI
BMOMOJIEKYJITY . "TlonunenTugu", Kak IpaBWJo, comepxaT ©OoJgee 50
aAMMHOKMCJIOT, Tor'la kak "neotune", Kak OIpaBujo, conepxaT 50
AMUHOKMCJIOT WMJIM MeHee.

[0078] Bejgxku MOTYyT comepxaThb pa3JIMUHbEE KOBAJIEHTHHE U

HeKOBaJIeHTHEE MOHM@MKaHMM. B HeKOTOPEIX feJsikax MOTWYT
IIPMCYyTCTBOBATE HMCVHB@MHHH@ MOCTHUMKM (T.e. MOCTHUKM MeXIy
oCTaTKaMM LIVMCTENVHa, o@paBymmme LMCTUH) . OTM KOBAJIEHTHEE CBA3U

MOTYT HaxXOIMUTLCA B IIpelejiax OOHOM MNOJUIENTHMIHOM LelM WIXM MexIy
OBYMS OTIOEJILHBEIMM I[IOJUIENTUIOHEMM LelaMu. HanopuMmep, IUCYJILOMOHBE
MOCTUKM HeOOXOoIVMME OJIg ofecHedeHMA IIPaBUILHOM CTPYKTYPH U
OYHKUMM MHCYJIMHa, WMMYyHOTJIOOYJMHOB, IIpOoTaMyMHa ¥ T.0O. llocjenHuM
0630p 1o o00pa30oBaHUD IUCYJILOMIOHHX CBA3el cM. B Oyoiamrauum Oka
and Bulleid, "Forming disulfides in the endoplasmic reticulum,”
1833 (11) Biochim Biophys Acta 2425-9 (2013).

[0079] IloMmmMmo oOpas30BaHMA IOIUCYJBOUIHEIX CBA3eM OeJIKM MOTYT
IoOBepraTbCHa hijelYanizaVi [IOCTTPAaHCJIAIMOHHEM MOOUOUKALIVAM. 3TH
MOOMOMKALMM BKJOUALT JUIMOAMPOBaHMe (HalpMMep, MUPUCTUOJIMPOBAaHUE,

IIaJIEBMUTOMIIMPOBAHNME, @apHeBMHMpOBaHMe, IrepaHMIITePaHMIIMPOBaHME u

TJIMKO3UIIGOoCHaTUIUIIMHO BUTOJIOBOE (ToU) akopeoOpa3oBaHue) ,
aJIKMIIMPOBaHUe (HampumMmep, MeTuInpoBaHue) , alunJIMpoBaHue,
aMUIMpOBaHUe, TJIMKO SUJIMPOBaHNMEe (HanprMep, noBaBJieHME
TJIMKO 3UJIL HEIX TPYIII K ApPTHMHUHY, acraparmby, LHUCTEenHY,

TUOPOKCUIIMBVHY, CEePMHY, TPEOHUHY, TUPO3UHY W/WIM TPUITOOaAHY) U
bochopuimpoBanue (T.e. npobarjieHMe ¢QochaTHOM TPYINEL K CEePpUHY,
TPEOHUHY, TUPO3UHY  W/WMIUM  TUCTUIVHY) . [locaenHuii  0630p IO
MMOCTTPAHCHAIMOHHOY MOOUOUKALNY OeJIKOB, IMIPOOYLIMPYEMHX Y ByKapuoT,
CM. B Inyfumrkaumum Mowen and David, "Unconventional post-
translational modifications in immunological signaling,” 15(6)
Nat Immunol 512-20 (2014); u Blixt and Westerlind, "Arraying the
post-translational glycoproteome (PTG),” 18 Curr Opin Chem Biol.
62-9 (2014).
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[0080] B onOHOM EBapuaHTe peajuz3aluun uU300peTeHUs OeJIOK,
comepXalmuncs B IIPUTOTOBJIEHHOM bapMalleBTUUECKOM [IOPOLIKE,
IpeIcCTaBJIgeT COOOM TJIMKOIPOTEMH, KOTOPEM OXBaTHRaeT JiHoOoM OeJIoK,
comepXallMil TUIMKO3WJIEHYK TPYINy. AHTUTeJla U pelenTop-Fc-cimuTee
BeJIkM (TakXe WM3BECTHHEe KaK OeJKM-JIOBYWKM WM MOJIEKYJIE-JIOBYIIKA)
ABJIAITCA IIpMMepaMy IUIMKOIPOTEMHOB. AHTHUTeJa, MNIPOoOyLMPpYeMbe B
TEeTEPOJIOTUYHEIX CHUCTEMaxX MIEKONUTAKIMX, TakKXe INIMKO3WIMPYITCS B
pPa3JIMYHEIX ocTaTkKax (HanpuMep, B ocTaTkax aclraparmuHa) c
Pa3JIMUYHEIMKM IIoJIMCaxapuigaMy XM MOTYT OTJIMYaThbCA OT BMIOA K BMIOY, UYTO

MOXeT BJMATL Ha  AaHTUTEeHHOCTL  TepaleBTUUEeCKUX  aHTUTeJI (cM.
nyoaukauuio Butler and Spearman, "The choice of mammalian cell

host and possibilities for glycosylation engineering”, 30 Curr
Opin Biotech 107-112 (2014)) . N-TJamMKaHH MOJIeKyJdl 149G, Kak
NpaBUJIO, BKJIOUADT MAHHOBWMIMPOBAHHHY N-alleTHMJITUIDKO3aM/H, KOTOPHIM
B HEKOTOPHX CJIy4Y4asx MOXeT  BKJIOUATL  IOIOJIHUTEJIbHEE  I'PYIIIH
TaJJakTO3H uU/Miau  (OyKO3H. AHTHUTeJa, KakK IIpaBuUJIo, MuMelT Maccy,
cocTaBjgomyl okoJo 150-170 xIa (KI'/MOJIB), C TJIMKO3UJIUPOBAHMEM,

oBecrneurBayM OKOJIO 2-3% Macche. CMm. nybiaukaumo Plomp et al.,

"Recent Advances in Clinical Glycoproteomics of Immunoglobulins

(Igs) ", Mol Cell Proteomics. 2016 Jul; 15(7):2217-28.
[0081] MOJIEKYJIEI—-JIOBYIIKA N-TUIMKO3UIINPYITC A aHaJIOTUUYHEIM
oBpas3omM, Tak Kak OHMU comepxaT Fc-nomMeH VMMYHOTJIOOYJIMHA .

MOJIEeKYJIH-JIOBYIIKM UMeT OOJLIKMM OMAalla30H MOJIEKYJISPHOM MacCh, OT
okoJio 50 xJa 1mjsa »TaHeplenTa, okoJo 100 kI 1nna adambeplenTa, OO
OKOJIO 250 k][ o4 pPUJIOHAaLeNITa. YUUTEBAaA MEeHBINM paszsMep
INOJIUIIENTUOHOM ULennu adambepliellTa, OTHOCUTEJILHEM YPOBEHbL BKJAIa
TJIIMKO3UJIMPOBAHMA B MaccCy MOJIEKYJIH adpaubeplienTa OO0Jblle, UeM Y
aHTuTeJsa, T.e. OKoJo 5% - 16% oT ofmel Macce uau OoJjee. He xejad
OBITL CBA3AHHEIMKM TeOopMuelN, IIoJlaraldT, UYTO pPa3HMIla B OTHOCUTEJILHOM
TJIMKOBUIIMPOBAHUM PAa3JIMUHHX OeJIKOB MOXeT BJIMATL Ha OITHMMaJbHOe
OTHOIIeHMEe TepMoCcTabuiIMmz3aTopa K 0eJIKy B 3agBJIEHHOM IIPUTOTOBJIEHHOM
bapMalleBTUUECKOM I[IOPOIKE.

[0082] Hampumep, B OOHOM KOHKPETHOM BapMaHTe peajin3alun
nz3o0bpeTeHrss, B KOTopoM OeJIOK IpenacTaBJigeT coboun adpambeplient,

SaAdBJIEHHa#A IIPMI'OTOBJIEHHA A @apMaHeBTMT{eCKaH JacCTHUila COIOEepPXnUT
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OKOJIO 62% MoJUIIeNTuna, OKoJOo 12% ITJymMkaHa, OKOJIO 25% caxapos3H "
OKOJIO 2% ¢QocoaTa IO Macce. B OpyroM KOHKPeTHOM BapMaHTE
peaguzauuy u300peTeHrsA, B KOTOpoM 0OeJIoK IIpenOcTaBjigeT cobon
apambeplenT, 3BadBJIeHHas IOPUIOTOBJIeHHas dapMalleBTHUecKas dacTulla
COOEPXUT OKOJIO 71% noJmIoenTMma, OKoJio 13% T1JmMkKaHa, OKOJIo 2%
bocdaTa m okoJyio 14,13 caxapo3H IO Macce.

[0083] Hanpumep, B KOHKPETHOM BapMaHTe peanusanmnum
n30bpeTeHrss, B KOTOPpOM OeJIoKk IpencTarJjigeT coboy MoJekyyy I1gGl,
3agaBJIeHHas [OPUIOTOBJIeHHas  dpapMalleBTHMUecKas  dYacTuUla COOEePXUT
okoJio 81% ©Oexka, oxkoJo 1,5% rmucTMOMHa, OKOJIO 16% caxapo3H U
okoJio 0, 2% noJymcopbaTra 80 o mMacce.

[0084] Hanpumep, B KOHKPETHOM BapMaHTe peannusanmnum
n30bpeTeHrss, B KOTOpoM OeJIoKk IIpeIcTaBjisgeT coboy MoJekyyay 1gG4,
3agaBJIeHHas [OPUIOTOBJIeHHas  dpapMalleBTHMUecKas  dYacTuUlla COOepPXUT
npmMepHo 45% ©Oexka, okojygo 0,4% auneraTa, OKOJO b56% caxapo3H U
okoJio 0,4% nosmcopbara 20 1o Macce.

[0085] WUMMyHOTJIOOYJIMHEL (TakXe M3BeCTHHe Kak "a”HTurejsa'")
ABJIATCA IOpuMepamMu OeJIKOB, UWMEKIMX MHOXeCTBEHHEE IIOJIUIIEITUIHEE
el M CyMeCTBEHHEE I[IOCTTPAHCIALMOHHEE MOIMOUKalMK. KaHOHMUECKUM
OeJioK VMMYHOTIUIOOYJIMHA (HanpuMmep, IgG) COOEPXUT JeTspe
IIOJIMIIENTUOHEE LIEeNM - OBe JeTkKue LelM M OBe TsaXeJbe Lenu. Kaxnas
Jerkas llenb CBsS3aHa C OOHOM TAXEeJONM Lelbld uepes IUCYJIbLOUIOHYIO
CBA3bL LMCTMHAa, a IOBe TSKeJhe lLenM CBAI3aHH IpyD' C OPpYyTOM uepes
OIBe OUCYJIbOUIOHBEE CBS3M LUCTUHA. VMMYHOTUIOOYJIMHE, NIPOIOYLMPYEeMHE B
cucTeMax — MJIEKONUTAMUX, Takxe TJINKO 3UJINPYIOTC S B PasJIMUHBIX
ocTaTkax (manpumep, B ocTaTkax acraparuHa) C pa3JIMUHBIMA
noJmcaxapugaMy M MOTYT OTJMYATLCS OT BMIa K BMIOY, UYTO MOXeT

BJIIMATE Ha  aAHTUTEHHOCTE  TepaleBTUUECKUX aHTUTeJ. [lydiaukaluusd
Butler and Spearman, "The choice of mammalian cell host and
possibilities for (glycosylation engineering”, 30 Curr Opin

Biotech 107-112 (2014) BxJoOUeHa B HOaHHENM »OOKYMEHT IIOCPeIdCTBOM

CCBIJIKM OJIA InpenoCTaBJIEHNA I/IH(]_)OpMaLU/H/I O Ir'eTepOJIOTTMYHOM
IIpooyumMpoOBaHMNA TJIMKOIIPOTEVMHOB B KIJI€ TOUHEIX CrcTreMax
MJIIEKOIIMTanmrXx .

[0086] AHTHUTeJIa 3avacTyIo MCIIOJIE 3YITCA B KauecTBe
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TepalleBTUYECKMX OMOMOJIEKYJI. B KOHTEKCTe IOaHHOT'O IOOKYMEeHTa TEepMUH
"aHnTuTeJo" BKJIOUAET MOJIEKYJIEL  MMMYHOTIJIOOYJIMHA, COCTOAIME nus
YeTHpexX I[IOJUIENTUOHHX Lelel, »OBYX TakeJeHx (H) Lene u IOBYX
Jerkux (L) Leney, CBA3aHHHX MeXOy Cco0oM IUCYJIbOUMOHBIMM CBI3IMU.
Kaxmas Taxesasd Lelb COOepXuT BapuadellbHyl o00JacThb TSEKEJION Lelu
(cokpameHHO ODOB3HAUEHHYI B HOAHHOM IOOKyMeHTe kKak HCVR wmim VH) u
KOHCTAHTHYID o00JlacThb TsaSxKeJoM ULenu. KoHcTaHTHas o00JacTh TsXKeJION
el COOepXuT Tpu pomMeHa: CH1, CH2 wu CH3. Kaxmad Jerkas Ilelb
CONEPXUT BapmrabeJIbHYD oBJIacThb JeTKoMm enm (CokpalleHHO
oBo3HaUeHHYI B JaHHOM IOOKyMeHTe Kak LCVR wmiam VL) ¥ KOHCTAHTHYIO
o6JlacTh JeTrkoy lLenu. KoHCTaHTHas oOJIacTh JeI'KOoM LellM COOEPXUT
OIOMH IOOMeEH, CL. OBJlacTH VH n VL MOTYT OOIIOJIHUTEJILHO
nompasnesyiaTbCsa Ha obnacTu TUnepBapmadbeJIbHOCTH, Ha3HBaeMele
oBJyacTamu, OIpenes Al M KOMILJIEMEHTAaPHOCTDL (CDR), KOTOPHE
UepenyrnTcs c DoJiee KOHCEePBAaTUBHEMA oByjacTamu, Ha 3EBIBaeMbIMA
KapkacHeMM oOOJjacTamu (FR). Kaxmgemt VH m VL cocTouT u3 Tpex CDR u
yeTHpex FR, PacCIOJIOXEHHBIX B HalpaBJIEHUM  OT aMMHOKOHIIa K
KapBOOKCHM—-KOHIly B cJjlenyomeM rnopsanke: FR1, CDR1, FR2, CDR2, FR3,
CDR3, FR4 (CDR TaxeJiOM LelorM MOTYT COKpalleHHO Ha3uBaThbca HCDRI,
HCDR2 wm HCDR3, CDR JerkKoM LeoM MOT'YT COKpalleHHO Ha3HBaTbCA
LCDR1, LCDR2 m LCDR3. TepmuH "BrHCOkKOa®dmMHHOEe" aHTUTEJIO OTHOCUTCH
K aHTuTeJaM, uMenmM  addMHHOCTE CBABEBaHMA C MX MHUIEHLO,
COoCTaBJIgRIYD 10 MeHbmer Mepe 10-9 M, o wmMmeHbme mepe 10-1 M; 1o
MeHbme¥ Mepe 10-11 M; wmam 1o MeHbmel Mepe 10-12 M, Opu M3MepeHUU

IIOCpPeICTBOM IIOBEPXHOCTHOTI'O IIJIasMOHHOTI'O pesoHaHCa, HalripmuMmep,

BIACORE™, wmam 1mpu onpemejieHur abdMHHOCTM B pPacTBOPe MeTOIOM
ELISA.

[0087] BrlpaxeHue "BucneunudpmUUeckroe anTureJo" BKJIOUAaET
AHTUTEJIO, CIOCOOHOE CeJIEKTHMBHO CRBAS3HEBATHL IOBa WM 0O0Jiee SIMUTOIOB.
Bucneumpmueckrue aHTUTEJA, KakK TIIpaBWUJo, comepXxaT IBEe pPas3HHE
TOXKeJIBEe — Lenwu, IpM 2TOM KaxXIOas  TSKeJad 1Lelb creunuueckKm
CBA3EBAETCHA C IOPYTMM BIMUTOIOM - JMOO Ha -OBYX Pas3HHX MOJEKYJax
(HanpuMmep, aHTUI'eHax) , JMBoO Ha OOHOM M  TOM Xe  MOJIeKyJIe
(HampuMep, Ha OIOHOM WM TOM Xe aHTUIeHe). Eciam Oucleunpmuecroe

AHTUTEJIO CIIOCOOHO CeJIEKTVMBHO CBA3SEIBATB IBa PasHEX SIIMTOIIa
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(IepBEIM DSOMTOI M BTOPOM SHOUTOI), To addMHHOCTL I[IepPBOM TIXKeJION
eny nOJsg [IepBOTO D2IMTOIa, Kak OpaBujlo, OyIeT IO MeHbIeM Mepe Ha
OOVH-IOBa WMV TPpM, WIM UYeTHpe IIopAlka HMKe, uYeM ad@dMHHOCTL II€pBOMU
T XKEJION nenmn oJid BTOPOTO BSIMUToIla, u HaobopoT. SIIUTOIIH,
pacro3HaBaeMee OuCIeUuMdUUecKMM aHTUTEeJIOM, MOI'yT HaXOIOUThLCA Ha
OOHOV WMJIM OPYTO¥ MMUIIEeHW (HanpuMep, Ha TOM Xe WIM IOpyTroM Oelke) .
Bucneumpmnueckue aHTUTEJIa MOTY'T OHITE [IOJIYUEHEH, HalpuMep,
IoCpelCcTBOM OOBEeIMHEHMS TSIKeJIHX lellel, KOTOPHEe Paclo3HalT pasHbe
SIUTONEL  OOHOT'O M TOT'O Xe aHTUIeHa. Hanpumep, HYKJIEOTUIOHEE
IIOCJIeOOBaTEJIbHOCTY, KOIOMPpYIMe BapuabellbHHE TIOCJeIOBaATEeJIbBHOCTHU
TAXEeJION lLellM, KOTOPHEe PAacClOo3HAaT pPa3HHe S2MNUTOIIH OOHOTO M TOT'O Xe
aHTUTeHa, MOTYT OHTBH CJUTH C HYKJEOTUIHBIMU IIOCJIEOOBATEJIbHOCTSIMHA,
KOOUPYIMMM Pa3HHe KOHCTAaHTHEe o00JacTM TSXeJ oM Lenou, W Takue
[IOCJIEDOBATEJIBHOCTM MOT'YT BKCIpecCHUpoBaTkCd B KJIeTKe, KoTopad
BKCIpPeCcCUpyeT JIETKYIO Lernb VMMYHOTJIOOYJIMHA . TuroBoe
OucnendmUUIecroe aHTUTEJIO MMeeT IOBe TAXeJHe Lenu, Kaxmad U3
KOTOPHX comepxuT Tpu CDR TaxeJoM I1elM, 3a KOTOPHMM CJelyioT (B
HamopaBJleHMM OT N-kKOHIa k C-kKOHLY) nOoMeH CHl, mMapHMPHHM Yyd4YacToOK,
ooMeH CH2 wm pomMeH CH3, a Takxe Jerkasd Lelb MMMYyHOIJIOOYIIMHAE,
KOoTopad He IIpuIaeT aHTUTIEeHCBA3BEBAKIYD CHeUMOUUHOCTL, HO MOXET
CBA3HBATLCHA c Kaxmom T SKeJION Huernso, ZN)RZN KoTOopad MOXeT
CBABHBATLCA C KaxXIoM TAXeJOM lLelbld ¥ KOoTopas MOXeT CBA3HBATH
OIOVH VI BoJiee BIOUTOIIOB, CBSA3aHHEIX AHTUT e€H—CB A 3bBalMA
obJlacTaMM TSXKEJIOM Lenyr, WM KoTopasd MOXeT CBA3LBBATLCS C KaxIon
TAXEeJION lLelbld UM ofecleurMBaTh CBASHBAHME OIOHOM MM 00eUX TIXEJIHX
eney ¢ OOHUM MM OOOUMMU SIUTOIIAMMU.

[0088] BrlpaxeHue "Taxesas nens" WU "Taxesas LIelb
MMMYyHOTJIOOYJIMHA" BRJIOUAET II0CJIedOBRaTeJIbHOCTL KOHCTAHTHOM o00JlacTu
TAXEeJION LelM WMMYHOTJIOOYJIMHa U3 Jiodor'o opraHmMs3Ma M, eCcau He
yKasz3aHo MHoOe, BKJIOUAET BapuabeJbHEM ooMeH T XK JION LIenm.
BaprabeJsibHEE OOMEeHH TSaXKeJION lLenu comepxaT Tpu CDR TaXeJoM Lelu U
yeTHpe objacTtu FR, ecyiM He ykKa3aHO MHoe. OpaTl'MeHTH TIXEJIHX lellen
comepxaT CDR, CDR m FR, ®m mux xoMOMHalMM. TuUIIMUHasa TaXejad Lelb
VMeeT, CJenysd Iocie BapuabelJIbHOT'O JIOMeHa (B HalpaBbJiIeHuM oOT N-
KoHIIa Kk C-kKOHIy), =nOomMeH CHl, mapHMPHHM YydacTok, npoMeH CH2 wu

noMeH  CH3. OYHKUMOHAJILHEY — dparlMeHT TOKEJION  lLelM  BKJIOUaeT
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bparMeHT, KOTOPHM cHocobeH cIHeluMdUUIecKM paclosHaBaThb aHTUTEeH
(HanmpuMep, pacro3HaBaHue aHTUT eHa C BeJIMUMHOM KD B
MUKPOMOJISPHOM, HAHOMOJIAPHOM WJIM [IMKOMOJIAPHOM OMalla3oHe), KOTOPHM’
criocobeH BKCIPeCCUPOBATHCA M CEKPETUPOBATBHCH M3 KIETKM UM KOTOPHM
COOEPXUT II0 MeHblleM Mepe onHY CDR.

[0089] BrpaxeHme "Jjerkasd uUenb" BKJIKOUAET II0CJIEIOBATEJBHOCTD
KOHCTAaHTHOM ofJjlacTu JeTKOoM LelM MMMYHOIJIOOYJMHa U3  JiodoTo
opraHMu3Ma, M ecCJM He yKa3aHO MHOe, BKJUaeT JieTkMe LeNu Kalla U
JsaMbrna ueJiloBeka. BapuabeJibHEHe OoMeHH (VL) JleTKOM LenM, Kak
opaBmJio, comepxaT Tpu CDR JIeTKOoM LelM M YeTHpe KapkacHeHe (FR)
oBjacTH, €CcJIM He YKa3aHO MHoe. Kak nOpaBWJIO, IIOJIHOpPa3MepHasd
JerkKasda 1Eb COOEPXUT, B HalpaBJIEHUU oT aMMHOKOHIIA K
Kap®oOKCUJILHOMY KOHLY, @OoMeH VL, KOoTopweM comepxuT FR1-CDR1-FR2-
CDR2-FR3-CDR3-FR4, ¥ KOHCTAHTHHM »OOMeH JIeT'KOoM Lelu. JleTkue IlelH,
KOTOPHE MOTYT MCIOJB30BaThLCSA COIJIACHO C D2TUM UM300pPEeTEeHUEM,
BKJIOUAKT LNV, KOTOPHE, HAIPHUMED, He CeJIEeKTUMBHO CBA3BBalT JMOO
IIepPBHM, JImMBo BTOpPOM aHTUTEH, CeJIEKTUBHO CBA3aHHHM
AHTUTEeHCBA3HBAKIKM OeJIKkOoM. llogxondmme JIeTKMe Lely BKJIYalT Lellun,
KOTOpPHE MOTYT OHTh MIOISHTUOUMUIMPOBAHH I[IOCPEICTBOM CKPMHMHI'a Ha
npenMeT HauboJiee YacCTO MCIHOJB3YEMHX JIeTKMX Ilelely B CyleCTBYMIUX
BubamoTekax aHTUTeJ (OmMbiIMoTeKax B KUIKOCTAX WMJIM KOMIBIOTEPHOTO
MOOEJIMPOBAaHUSA) , roe JIeT'KMe  Lelu IO CyTM He IIpeldaATCTBYT
adpdMHHOCTHU n/ CeJIEKTUBHOCTHU AHTUT eHCB A3HBalIMUX IOIOMEHOB
AHTUTEeHCBARHBAKMKX OeJIKOB. llogxondmme JieTkMe LenM BKJIYalT e,
KOTOPHE MOTYT CBA3HBaTL OIOMH WJIM o00a DHOMTONa, KOTOPHEE CBA3aHH
AHTUTEeHCBA3HBAKMYMY OO0JIaCTAMM aHTUIeHCBA3HEBaKMmero OeJka.

[00S0] BrlpaxeHue "BapuadeJlbHEM ooMeHn" BKJIIOUAET
AMVHOKMCJIOTHYO [IOCJIEIOBATEJIBHOCTE JeTKOM VI TSXEeJION Lenu
VMMYyHOTJIOOYJIMHA (MOIMOUIMPOBAHHOM IIO XeJlaHMI), KOoTopasd COIEePXUT
clenyrmmre aMMHOKMCIJIOTHEE of0JlacTM B IIOCJIENOBATEJBHOCTM OT N-KOHIA
Kk C-kxoHLY (ecimM He YykaszaHO wuHoe): FR1, CDR1, FR2, CDR2, FR3,
CDR3, FR4. BripaxeHue "BaprabeJbHEN noMen" BKJIOUAET
aMMHOKMCJIOTHYK I[IOCJIeIOBaTEeJIbHOCTE, CIIOCOOHYK CBOpauMBaTBCHA B
KAaHOHMUECKUIM  IOMEH (VH wmim VL), obJlajanmuil  OBOMHOM  OeTa-
CKRJIaguaToMn CTPYKTYPOU, roe feTa—-cKJjlagdyaTHe cJion COEeOMHEHEH

IVCYJIEOUOHOM CBA3BI MEXIY OCTATKOM IIepBOTo BeTa-CKJIagdyaToTo CJOM



40

n BTOPOTI'O OeTa-CcKJIaguaToro CJo4d.

[0091] Opasa "omopenejdomas KOMILJIEMEHTaApHOCTL oOOJacTe" WM

TepMUH "CDR" BKJIKUAET AMMHOKUCJIO THYIO [IOCJIEOOBATEJIBHOCTE,
KOIONPYEeMYIO HYKJIEOTUIHOMN [IOCJIeIOBATEJIbHOCTRIO T'eHOB
VMMyHOTJIOOYJIMHa oOpTraHu3Ma, KoTopasa OOBYHO (T.e. Yy SKMBOTHOTO

OVUKOTO THUIIa) I[IPUCYTCTBYeT MeXIy IBYyMsa KapKacCHEMM o0O0JacTaMu B
BapuabesibHOM obJjacTu JIeT KoM W T IXKEeJION Henmu MOJIEKYJIBI
VMMYHOTUIOOYJIMHa (HaopuMep, aHTUTeJla MM pelentopa T-kjJeTok). CDR
MOXeT KOIMPOBATHLCS, HalpuMep, II0CJIeOOBaTeJILHOCTLI BapOolHIIeBON
JVHUM WM TIepeCcCTPOeHHOM WM HelepeCTPOeHHOM IOCJIeloBaTEeJIbHOCTEIO
1, HalpuMmep, HeoOYyUYeHHOW WM 3pejio B-kKJIeTKOoM WM T-KJIeTkoM. B
HEKOTOPHIX cIyydasax (HampuMep, a ciyuae CDR3) CDR MOTYT
KOOUPOBATLCSA IOBYMA MWK OoJlee IIOCJIeOOBATEJILHOCTAMU (HaIpuMep,
IOCJIENOBATENBHOCTAMY 3apOoIBIeBOM JIMHMM) , KOTOPHE He SABJIADTCH
CMeXHEMI (HanpumMmep, B HellepeCTPOeHHO’ HYKJIEOTUIOHOM
[I0CJIeDOBaTEeJIbHOCTH) , HO ABJIAITCA CMeXHEMM B HYKJIEOTUIOHOM
IIOCJIENOBATENBHOCTU B-KJIETOK, HAIpHMMEpR, B pe3yJjbTaTe CIJIaliCHMHTa
WM COEeIMHeHMS I[IOCJelOoBaTeJIbLHOCTeN (HampuMmep, pekoMOuHauusa V-D-J
c obpazoBaHueM CDR3 TaxeJIOVM Lenu) .

[0092] BrpaxeHue "Fc-conmepxammy OeJiok" BKJUAET aHTHUTeJa,
fucrneunuprMueckKkmre aHTUTEJa, MWMMYHOAITI'€3MHEL M OpyTMe CBA3HBalIMe
BeJikM, KOTOPHE comepxXaT IO MeHbIel Mepe QYHKUMOHAJILHEIM YyYacCTOK
objtact CH2 m CH3 wuMMyHOIJIOOYJIMHA. "OVHKUMOHAJIBHEM ydacTok"

OTHOCHUTCSA K o6jgactu CH2 wu CH3, xoTopas MOXeT CBA3HBaThb FcC-

peuenTtop (Hanpumep, FcyYR mam FcRn, T.e. HeoHaTaJIbHHM FCc-pelenTop)
U/ MM KoTopasd MOXeT ydacTBOBAThL B aKTUBALMKM KOMILJIEeMeHTa. kEciu
objacTsy CH2 m CH3 comepXxmuT IejellMd, 3aMeHH W/WMJIM MHCEePLUM, WIINU
IpyIve MOOMOMKALIMM, KOTOPHE M»OejlaldT ee HeclIoCcOoDHOM CBA3HBATH
Jodor Fc-pellelITOp M HECHOCODHOM aKTUBMPOBATL KOMILJIEMEHT, OOJIacThb
CH2 u CH3 gBjigeTcsa HedyHKIMOHAJILHOMN.

[0093] Fc-comepxamure OeJIKM MOTYT COOEepXaTb MOOUOUKALIMM B
OOMeHaxX WMMYHOTJIODYJIMHa, B TOM UMCJe, eClIM TaHHBHEe MOOUOUKALIUNA

BIMAKT Ha OOHY MM OoJjiee 2dOeKTOpHHX O(QYHKUMUNM CBA3HBakmero ©OeJika

(Hanpmmep, MOHM@MKaHMM, KOTOPHE BIIMAT Ha CBAS3EIBaHNME FCﬂh

CBAS3EIBaHNME FcRn, a cJieogoBaTeJIBHO Inepmnuon TIOJIY XM 3HU M/MHM



41

AKTUBHOCTDL CDC) . Takue MOIOMPUKALIU BKJIIOUAT, HO He
OTPaHNUMBAKTCA MMM, CJelyplie MOOUOMKAUMM M KX KOMOMHaLUWM, CO
CCEUIKOM Ha HyMepauuio EU KOHCTaHTHOM o0O0JJaCcTM MMMYyHOIJIOOYJIMHA :
238, 239, 248, 249, 250, 252, 254, 255, 256, 258, 265, 267, 268,
269, 270, 272, 276, 278, 280, 283, 285, 286, 289, 290, 292, 293,
294, 295, 296, 297, 298, 301, 303, 305, 307, 308, 309, 311, 312,
315, 318, 320, 322, 324, 32¢, 327, 328, 329, 330, 331, 332, 333,
334, 335, 337, 338, 339, 340, 342, 344, 356, 358, 359, 360, 361,
362, 373, 375, 376, 378, 380, 382, 383, 384, 386, 388, 389, 398,
414, 416, 419, 428, 430, 433, 434, 435, 437, 438 u 439.

[0094] Hanpumep, a He B KauecTBe OTpaHMUeHUHA, CBA3HBaAKIUNA
BeJiok TIpencTaBageT cobo¥ Fc-comepxamuyi ©OeJIOK M OeMOHCTPHUPYeT
YBEeJIMUeHHOE BpeMsd IIOJIyXM3HM B CEHEBOPOTKe (IO CPaBHEHUMK C TeM Xe
Fc-comepxamuMm OeJikoM 0e3 IIepeuMCcJIeHHHX MOoOuMKaLUUM) ¥ MVMeeT
MOIMOUMKALMKL B I[noJoxeHumr 250 (Hanpmmep, E wmiam Q); 250 u 428
(HampmMmep, L wmwm F); 252 (ranpumep, L/Y/F/W wnmm T), 254
(Hgamnpumep, S wmmm T) wu 256 (HamnpuMmep, S/R/Q/E/D wumm T); WiIu
MOOUOMKALNMIO B IOJOXeHUM 428 u/wam 433 (Hampmumep, L/R/SI/P/Q wnim
K) n/mimm 434 (manpmuMmep, H/F win Y); WIKM MOOUOMKALMIO B IIOJIOXKESHUU
250 wu/mam 428; wuiau  MoIMOMUKAalMO B - noJoxeHuu 307  wmyim 308
(Hanpmumep, 308F, V308F) wu 434. B 1npyroM IOpuMepe MOOMOUKaLUA
MOXeT BKJIOUATh Moouomraumwow 428L (HanpuMep, M428L) n 434S
(HanmpuMmep, N434S); wMomuduxkaumio 428L, 2591 (HanpmuMmep, V259I) u
308F (Hampumep, V308F); mMomuduxauuwo 433K (Hanpmumep, H4A33K) m 434
(HanpuMep, 434Y),; wmomudmkaumwo 252, 254 m 256 (Hanpumep, 252Y,
254T m 256E); mMommomukaumio 250Q m 428L (Hanpumep, T250Q m M428L);
Monuomkanmio 307 u/mam 308 (Hanpumep, 308F mim 308P) .

[0095] HexoTopte PEKOMOMHAHTHEE Fc-conmepxamme OeJku
comepXaT  pPeLelTOpH WM  (QpalMeHTH  PelLelTOpOoE, JUTAHOH WU
dparMeHTH JIMI'aHOOB, KOTOPHE MMeKnT pPOLNCTBEHHEX I[IapTHEPOB IIO
CBASEBAHNKD B OMOJOIMUYECKUX cucTeMax. "Penenrop-Fc-ciauree Oejxu"
OTHOCATCHA K PEKOMOMHAHTHEM MOJIEKYJIaM, KOTOPEIE comepxat
PACTBOPUMEI  pPEeLenTop, CIUTEM C FCc-OOMeHOM MMMyHOTJIOOYJIMHA .
HexoToptre peluenTop-Fc—CciuTee BeJIkM MOTYT comepXaThb
JIUTaHOCBASEBAKIINME OOMEHH HECKOJIBKMX PasHBX pelelTopOoB, KOTOPHE

BIIMAT Ha OaHHBM. 2THU peuenTop—Fc—chTHe OeJIKM M3BECTHH Kak
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"jJoBymKu" WJIN "MOJIEKYJIHI-JIOBYIKN " . PuJIOHaALlenT nu abmmbeplienT
ABJIAITCSH npuMepaMm OOCTYIIHEIX Ha PEIHKE JIOBYIIEK, KOTOPEHE
nporueomericreyoT ILIR (cMmM. mnaTeHT CHIA N 7927583) m VEGF (cM.
natedT CIIA 7087411), cooTBeTCTBeHHO. [pyI'Me peKOMOMHaHTHHE Fc-
comepxamue  OeJIKM  BKJIOUAT PEeKOMOMHAHTHEE  OeJIKM, comepxamme
NenTrm, CJAWTHM ¢ FCc-IOMeHOM, HaopuMmep, TexHoJoTrda MIMETIBODY™ o
Centocor. PexoMOMHaHTHEE Fc-comepxamue OeJiku ONMCaHE B
nyonaukauny C. Huang, "Receptor-Fc fusion therapeutics, traps, and
MIMETIBODY technology,” 20(6) Curr. Opin. Biotechnol. 692-9
(2009) .

[0096] "Fc-ciauTee OeJsiIkM" BKJOUAKT YACTL MJIM BCe M3 IOBYX WIU
BoJjiee OeJIKOB, OOMH M3 KOTOPHX IpencTaBJiseT codol Fc-uacTe

MOJIEKYJIEL MMMYHOIUIOOYJIMHA, KOTOPEE He CJIMTEL B CBOEM €CTeCTBEHHOM

COCTOAHMMA . IlonyuyeHue CJIMTEIX OeJIKOB, comepXalmx HeKOTOPEIE
I'eTepPOJIOTMYHEE ITOJIUIIEIITVIIOEL, CJIITEIE C PasHEMIM yYydacCTRaMM1
IIOJIYUYEeHHEX U3 AHTHTeJI IIOJIMIISIITMOOB (B TOM UMCJIe IJOMEH FC),

OnMCcaHoO, Haopumep, B Oybaumkaumax Ashkenazi et al., Proc. Natl.
Acad. ScL USA 88: 10535, 1991; Byrn et al., Nature 344:677,
1990; wu Hollenbaugh et al., "Construction of Immunoglobulin
Fusion Proteins”, in Current Protocols in Immunology, Suppl. 4,
pages 10.19.1-10.19.11, 1992. "Penenrop-Fc-canTee Besnxu"
comepxarT OIOVH NI BoJiee BHEKJIe TOUHEBIX OOMEHOB pelLenTopa,
CBA3aHHOTO C OGparMeHTOM FcC, KOTOPHM B HEKOTOPHX BapraHTax
peanmuzauumM m300peTeHUd COOEPXUT MapHUMPHYyK of6JacTk, 3a KOTopou
cienyeT noMeH CH2 m CH3 wmMMyHOIJIOOYJIMHa. B HEeKOTOPHX BapMaHTax
peanmuzaluuM un300peTeHUsa FcCc-CcauTHM OeJIoOK COOEPXUT IOBe MM 0oJiee
erney pasHEX pPelLelNTOpOBR, KOTOPHE CBA3HBAITCHA C OOHMM MM OOJBIMM
KOJIMUECTBOM JIMTaHOORBR. Hamnpumep, Fc-cauTem 0OeJIoK NOpedCTaBJISgeT
coboM JIOBYIIKY, TakKyln KakK, HalpuMep, JoBymka IL-1 (HampuMmep,
PUJIOHALIENIT, KOTOPHM COOEPXUT JMUIaHICBA3HBakmyl o6jJacTh IL-1RACP,
CIUTYID C BHeKJIeToOuHOM ob6jlacThio IL-1R1, camurom ¢ Fc B hIgGl, cM.
nmatTenr CIA N 6927004, KOTOPEM BKJIOUEH B JaHHBEM OOKYMEHT
[IOCPeICTBOM CCEJIKM B IIOJIHOM 0OO0BeMe) WM JoBywWka VEGE (mampumep,
adambepllenT, KOTOPEM COHOEPXMUT noMeH 2 Ig peuenrtopa VEGFE Fltl,

CIUTHM C »OoMeHoM 3 Ig peunentopa VEGE Flkl, cmmuroro ¢ Fc B hIgGl,
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Hanpumep, SEQ ID N: 1, cM. nateHTe CIA N 7087411 wm 7279159,
KOTOpPHE BKJIOUEHE B OaHHBEM OOKYMEHT IIOCPeICTBOM CCEUJIKM B IIOJIHOM
oBBeMe) .

[0097] "AHTaroHucT VEGFEF" oTHOCHTCHA K JIOOOMY JeKapCTBEHHOMY
npenapatry, JeKapCTBEHHOMY CPeNCTBY WIM IPYyTOoM MOJIeKyJe, KoTopas
IPOTUBOOEMCTBYET WM MHEM 00pasoM CHWXaeT aKTHMBHOCTE daKTopa
pocTa BsHOoTeJmsa cocymoB (VEGE). VEGE saBjdeTcd IOpelcTaBUTeJIEM
ceMmelcTBa OGakToOpoB pocTa PDGF. OH @melcTBYyeT IIpeMMyIleCTBEHHO Ha
SHOOTEJMAJIbHEE KJIETKM, CTUMYJIMPYS MUTOTEHEe3 UM MUIpalMi KIETOK, U
TeM CaMBEM CTUMYJIMPY A BacCKyJIOTeHe3 UM aHI'MmoreHes. VEGFE MOXHO
VCIIOJIE30BaTh DKTONNUYECKNU oI JleueHus UIIeMUN , B YJacTHOCTHU
MmeMHUeCcko¥ OoJie3HM cepnua. HaoBopoT, aHTaroHMCTH VEGFE MOXHO
VCIIOJIL30BAaTh OJIA MHTUOUPOBAHUSA aHTHMOTEeHes3a. AHTUMAHTUOTEHHEIE
cpencTea IPUMEH ST npu JleueHnu paxka, IIOCKOJIBEKY Oy XOJI M
Heobxonmuma HeOoBaCKyJIAaApU3almug oJisa IPOOOJIKEHM A pocTa n
MeTacTasvpOBaHuA, a Takxe npu JIeueHUn XopuounaJlbHOM
HeOBaCKyJIApU3allMM, KoTopasd IIPMBOIOMT K BJaXHOW dopMe BO3pacTHOM
MaKyJAapHOM mOereHepauuu. LOiasa ob3opa VEGEF M JekapCTBEHHHX CPEencTB,

IpUMEeHSAEeMHX IJIS CTUMYJIMPOBAHUS WM MHIUOUMPOBaAHUSA  aKTUBHOCTU
VEGF, cM. nybiamkaumm Wu et al., "A systems biology perspective on
SVEGFR1: its biological function, pathogenic role and
therapeutic use”, 14(3) J. Cell Mol. Med. 528-52 (2010); Yadav et
al., "Tumour Angiogenesis and Angiogenic Inhibitors: A Review”,
9(6) J. Clin. Diagn. Res. XEO01-XEO5 (2015); m I. Zachary, "VEGF
signalling: integration and multi-tasking in endothelial cell

biology”, 31 (Pt 6) Biochem. Soc. Trans. 1171-7 (2003).
[0098] VHrMOMTOpH VEGE BKJIOUalT MaJlHe MOJIEKYJIH, KOTOPHE

MHTUOUpYIT VEGF-CTUMyJIMPOBAHHEIE THPO3MHKUHASE, B TOM UMKCJIIe,

Halpumep, JlanaTmHub, CYHUTHHUO, copadpeHund, AKCUTUHUD u
nakconaHmo (Yadav, 2015). MakKpOMOJIEKYJIAPHEE MHIUOUTOPE VEGEF
BRJIOUYAT MOHOKJIOHAJILHOE AHTUTEJIO Oepaumsyma, Fab-dparmeHT

paHnbtnusyman, JIOBYIIKY adpmmbeplLenT n IS5TUIMPOBaHHEM arnramMep
neraTuHm® (Id) .
[0099] IpyrMe ©QaKTOPH poOCTa, Y4YacTBYKIME B aHI'MOTeHe3e U

Cllyxalmye B KauecTBe TepalleBTNYeCKNUX MUIIeHen Inpn
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HEOBACKYJIAPU3alKM, BKJOYAKT, B YaCTHOCTM, aHIMOIO3TUMH-2 (Ang2) mu
TPOMOOUMTAPHEM (daKTop pocTa (PDGF) . AngZ2 4dBJsSeTCHd COCTaBHBEM
2JIEMEHTOM B NOYyTM aHIMOono>TuH-Tie (AT) M COOTBETCTBEHHO YyUaCTBYET
B peMomesiMpoBaHUM cocymoB. Ilyre AT, B KOTOPOM aHIMOIIO®TUH-1
CBA3HBaeT ¥ BHCTYIIaeT B pPOJXM arOHMCTa POINCTBEHHOT'O pelenropa
Tie2, criocofcTByeT BEDKMB aHUIO DHOOTEJIMAJIbHEIX KJIETOK u
oBpa30BaHMID, CO3PEeBaHMI M INOOOEepPXaHMI KPOBEHOCHHEX COCyIOB. Ang2
TakXxe ydacTByeT B JMMpaHIMOTeHese. Ang2 TakKxe CBA3bBBaeTcsa ¢ Tie2
¥ MOOyJIMPYeT eTro CUTHalM3auuon, M I[I0 BCelM BUIMMOCTM BHIIOJHSAET

byHKIIMIO aHTaroHMCTa Tie2 B nOpucyTcTBMM Angl. CMm. nyOJarKalum
Thurston and Daly, "The Complex Role of Angiopoietin-2 in the
Angiopoietin - Tie Signaling Pathway”, 2(9) Cold Spring Harb.
Perspect. Med. a006650 (2012) n Chintharlapalli et al.,
"Angiopoietin-2: an attractive target for improved antiangiogenic

tumor therapy,” 73(6) Cancer Res. 1649-57 (2013).

[00100] Ang2 BH3HBAEeT pak M BochajleHMe. OH MMeeT IIOBLIIEHHLN
YPOBEHE BKCIPeCCUM B Pa3JIMUHHX KaplLMHOMax, LUTOMax M capkKoMax, a
TakXe IIpM CelICHCe W BOCHaJIMTEJIbHHX 3abojleBaHMAX. Ang2 KUIpaer
POJIE B  PEeKPYTUHTEe JIEMKOUMTOB. BJilokKMpoBKa Ang2 OIpPMBOIUT K
YaCcTUUHOMY MHIMOMPOBAHMIO pPOCTa KCEHOTPAHCIJIaHTAaTOB  OIyxXoJieM
yejiobeka. (Thurston, 2012.) A”TMTesa K Ang2 ¥ OpyIMe IIeldTUIOHBE
MHTUOUTOPE, KOTOPEE CBA3HBalTCA C Ang2, HaxoOaATcsa B CcTaouu
paspaboTku OJsa JiedeHusa 3aboJieBaHUM UM COCTOSHUM, BHBHBAEMHX WU
yCYyTyOJIIeMEIX aHIMOT'€He30M. AHTHUTeJla K Ang2 ONMCAaHH, HalIpuMep, B
naTeHTax CIIA N 6166185; 7521053; 7205275; m nybamkKalMsax 3asaBOK
Ha natedT CHA N 2006/0018909; 2006/0246071; 2006/068953;
2007/0154482; n 2011/0027286.

[00101] CmcTeMma PDGF comOepXuT CceMelCcTBO JMITaHOOB OMMEPHOTO
bakTOpa pOCTa M pPelLelNTOpHEE TUPO3MHKMHA3H. OHa COOEpPXUT OSTb (5)
nzodpopm JmraHnma: PDGF-AA, PDGF-BB, PDGF-CC, PDGF-DD m PDGF-AB; u
onsa (2) peuentopa: PDGFRA (anbda-peuentop) wm PDGFRB (Bera-
PEeLenTop) . PDGF yuacTByeT B JOeJIeHUM 5SMOPMOHAJIBHEX KJIETOK U
peMomesMpOoBaHUM TKaHel, a TakXe aHI'MOoT'eHe3e Ha 0oJiee I[IO3OHEN
cTannuu Pa3BUTHUA. VHTHOUTOPEH KMHas3, HallpUMep, copadpeHmnot,

HUJIOTUHMO, »Oa3aTuHMO, CYHUTHHMO, HUHTeIaHMO U MMaTHUHMO, ABJILSOTCH
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mHrubuTopamu PDGFEF, npuMeHseMbMM OJIA  JIeYeHMA paka. HekoTopre
antuTesyja kK PDGFR Takxe HaxomgaTcd B 2 CcTaiuM  pas3paboTKM OJIdg
npoTueomencTBusa PDGF-cuTHamMzauuu nOJad JedeHMA paka U IOpyTUux
CBA3aHHHIX C aHT'MoTeHes3soM 3abojeBaHuM. CMm. nybimkalmum Kono et
al., "Adding to the mix: fibroblast growth factor and platelet-
derived growth factor receptor pathways as targets in non-small
cell lung cancer”, 12(2) Curr. Cancer Drug Targets 107-23 (2012);

Bauman et al., "Antagonism of Platelet-Derived Growth Factor

Receptor in Non-Small Cell Lung Cancer: Rationale and
Investigations”, 13 Clin. Cancer Res. 4632s (2007); wm Stock et
al., "Platelet-derived growth factor receptor-a: a novel

therapeutic target in human hepatocellular cancer”, 6 Mol. Cancer
Ther. 1932-41 (2007); narenTe CIA N 5468468; 7740850; 8425911; wu
8574578; wu nyobaukalMM 3agBOK Ha HnaTe”HT CIIA N 2009/0053241;
2011/0177074; 2012/0009199; 2012/0027767; m 2014/0193402.

[00102] B3BagBJeHHHM OPUTOTOBJIEHHEM OQapMalleBTUUECKUM IIOPOIOK
MOXeT OBITE MU3TOTOBJIEH ns MCXOOHOTO BOIOHOTO pacTeopa
(IpeImecTBEeHHMKA) . [loBTOMYy HOpeljlaTaeMel OeJIOK MOXeT OHBTb BKJIIOUEH
B MCXOIHEM MaTepuall B OIpeleJIeHHHX KOHIeHTpaluuax. KoHLeHTpalud
Besika, a Takxe of0mad KOHLUEeHTpalMa pPacTBOPEHHOT'O BelleCcTBa B
MCXOIOHOM  MaTepuajie  MOIYT BJIMATH Ha  pasMmep IojlyyaeMoy B
pesyJbTaTe BXOOAmMEeM B COCTaB TIopollka OeJIKOBOM MMKPOUACTMUIIH,
CJIeDOoBaTEeJIBHO pasmMmep MUKpPOUYaCTHULL MOYXHO KOHTPOJIMPOBATH
[IOCPelCTBOM PpPeIlyJIMPOBaHMA KOHLeHTpaluuu 0OeJiIka WM KOHIEeHTpaluu
IPYTMX PaCTBOPEHHEX BelEeCTBE B MCXOIOHOM MaTepualie. He xejas OBTH
CBA3aHHEIMM TeOopMelM, TIojlarailT, dYTo ©OoJlee HUBKME KOHIeHTpalluu
DeJylka MM IOpyI'MX PaCTBOPEHHHX BelleCTB B MCXOIHOM MaTepualjie MOIyT
[IPUBOINTE K [IOJIYYEeHUI BoJiee TOHKOOUCIIEPCHOTO [IOPOLKa,
comepxXalleI'0 BXOOANMe B COCTaB OeJIKOBHE MUKPOUYACTMLE MeHBIETO
pasMepa. BoJiee BEHICOKME KOHILeHTpaluun DeJika VI IPYTUX
PAaCTBOPEHHEIX BelleCTE B MCXOOHOM MaTepuajie MOI'YyT IIPUBOIUTE K
[IOJIy4eHMK OoJlee TI'pyDOIro IIOpoliKa, CcomepXallel'o BXOOANMe B COCTaB
OeJIKOBEE MMKPOUYACTHULH OOJIBIIEIO pasMepa.

[00103] KoHueHTpaluuda ©Oejika B MCXOIHOM BOIHOM pPacTBOPE MOXET

BapvMmpoBaTeC4d OT BCeI'O JIMIb 1 MI‘/MJ'I mjiMm MeHee OO IIpaKTHMYeCKNM
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BO3MOXHOTO KOJMUeCTBa, HaIpUMep, OKoJo 175-200 Mr/Mmi wmiam ©OoJiee.
B HeKOTOPHX BapMaHTax peajM3aluu U300peTeHMS UCXOIOHEM BOIHEIM
PacTBOP COHOEPXUT 3BagBJIeHHB OeJIOK B KOHIEHTpaluy, COCTaBJIgmen
or okoJo 1 mMr/mMim mo okojo 500 mMr/mn Geska; OT OKOJO 5 MI'/MI OO
okoJyio 400 wmr/mi ©Gejika; OT OKoJIO 5 wMr/mia mo okojo 200 wmr/Mi
Gesika; OT OKoJIO 25 Mr/Miu mo okojo 180 mr/mn Gejika; OT OKoJO 25
MI'/MJI OO OKoJio 150 Mmr/mu Gejika; WIM OT OKoJO 50 MI'/MJI OO OKOJIO
180 wmr/myi OGejlka. B HEKOTOPHX BapMaHTax pealu3aluy Un300peTeHrsd
UCXOIHEI BOIHEIA pacTBOp COOEepPXUT 3aABJIEHHBIN BeJIoK B
KOHIIEHTpaluM, COCTaBJIAmeNr okoJo 1 MI'/MJI; OKOJIO 2 MI'/MJI; OKOJIO 5
Mr/Mi1; okoJio 10 mr/min; okosio 15 mr/mi; okoJsio 20 MT/mMir; okoJio 25
Mr/Mi1; okoJio 30 mr/min; okosio 35 Mr/mi; okoJio 40 MmrT/mMiur; okoJio 45
Mr/Mi1; okoJio 50 mr/mur; okosio 55 mr/mir; okosio 60 MT/MiI; OKOJIO 65
MrT/Mi1; okoJio 70 mr/mui; okoJsio 75 mMr/mi; okoJsio 80 MmrT/mMir; okoJio 85
MT'/MJI; OKOJIO 86 MI'/Mi; okoJio 87 Mr/mi; okoJio 88 wmr/mMi; okoJio 89
Mr/Mi1;  okosio 90 wMr/mir;  okoJsio 95 wMr/mi; okosio 100 MIT/MII; OKOJIO
105 mMr/mii; okxosio 110 wmr/mi; okojio 115 Mr/mia; okoJjo 120 Mr/mil;
okoJio 125 wmr/mi; okoJsio 130 wmr/mi; okojo 131 Mr/mii;  okoJio 132
MT/MJI; OKOJIO 133 Mr/mi; okoJio 134 mMr/mi; okoJio 135 MT/MJI; OKOJIO
140 wMr/mii; okoJsio 145 wmr/mi; okojio 150 mr/mia; okoJio 155 mr/mit;
okoJio 160 wmr/mii; okoJjio 165 wmr/mi; okosio 170 mr/mui;  okoJsio 175
Mr/mi1; okoJio 180 mr/mir; okosio 185 mr/mur; oxosio 190 MI/MII;  OKOJIO
195 mMr/mii; okoJsio 200 mr/mir; okoJio 205 Mr/mir;  okoJio 210 Mr/mit;
okoJio 215 wMr/mi; okoJsio 220 MD/MiI; okoJo 225 wMr/mii;  okoJsio 230
MT'/MJI; OKoOJIO 235 mMr/mi; okoJjio 240 MT/MiI; OKoJIo 245 MT'/MII; OKOJIO
250 MT/MJI; OKOJIO 255 Mr/mi; okoJio 260 M /mMi; OKoJIo 265 Mr/mi;
okoJio 270 w™Mr/mi; okoJio 275 wMr/mi; okojo 280 MI/mi; OKoJIo 285
MT/MJI; OKoJio 200 Mr/mi; okojo 200 Mr/mia; miaM okojio 300 Mr/mil.
[00104] Kak omnmMcaHO BHIIE, TepaleBTUUeCKMM OEJIKOM MOXeT OHTb

AHTUT €HCB I 3HB allni DeJIoK, TaKkoM Kak AHTUTeJIO, @parmeHT aHTHnTeJla,

MOJIEKYJIa—JIOBYIIKa VI oIpyTon pelenTop-Fc-camTei BeJioK,
PacTBOPUMEIE PEUEeNTOPE M T.II. B OIOHOM KOHKPETHOM BapuaHTe
peannsauumn n3obpeTeHmnsd TepalleBTUYECKMM feJIkoOM ABJIAETCSH
admmbeplentT, MOJIEKYJIa—-JIOBVYIIKA aHTaT'OHMCTAa VEGF'. PacTrOpPH

MCXOOHOT'O MaTepnralla IOJIA obpasopaHuUsAa adpmmbeplLelT-CcogepXalmx

MUKPOUYACTHI MOTYT COHEepXaThb OT OKOJIO 1 Mr/mMi nmo okojio 100 mr/mit
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abpamubeplienrTa, OKOJO 2 MI'/MJI, OKOJIO 3 MI'/MJI, OKOJIO 4 MI'/MJI, OKOJIO
5 Mr/MiI, OKOJIO 6 MI'/MJI, OKOJIO 7 MI'/MJ, OKOJIO 8 ™MI'/MJI, OKOJIO 9
Mr/mi, okoJio 10 Mr/mii, okojo 15 mr/mi, okosio 20 MI/MjI, OKOJIO 25
Mr/mi, okoJio 30 Mr/mi, okoJjo 35 mr/mi, okxoJsio 40 mMr/mii, oxoJio 45
M /My, okoJio 50 mMr/mi, oOkoJio 55 Mr/Mi, okoJjo 60 MID/MJI, OKOJIO 65
Mr/mMi, okoJio 70 mMr/mi, okoJo 75 Mr/mi, okojo 80 MT/Mi, OKoJIo 85
M /MJI, okoJio 90 mr/mii, okoJio 95 mr/min wiam okoJsio 100 mMr/min BeJsika-
Jopymky VEGF. PacTBOPEH MOTYT COOepXaThb OIMH WM OoJiee OYDEepOBR B
KOHIIeHTPpallMM, COCTaBJIANImEeN OT OKoJIO 5 MM mo okoJjyio 50 MM. B omHOM

BapMaHTe peaJuszauuu us30bpeTeHuda Oydep coepxuT okoJjo 10 MM

bochaTa npu pH, cocrTaBagwomeM okoJjo 6 + 0,5.

[00105] B HEKOTOPHIX BapMaHTax peannsalnmnum n3o0peTeHmuda
BeJIKOBEIE MUKPOYaCTULIH 3aAaBJIEHHOTO IPUTOTOBJIEHHOTO
bapMaleBTUUECKOTO IIOPOMKa IIOKPHTH I[IOoJMMepoM. TepmuH "nojmmep"
BKJIOUaET MaKpPOMOJIEKYJIH, comepxamme MOBTOPAKIMECS MOHOMEPEHI,
CBA3aHHHE KOBAJIEHTHEIMM XVMUUECKMMM CBA3AMU. [IpMMeHSEMEE I10JIMMEPE
OJI9  TepaleBTUUEeCKMX  MUKPOUYACTUI  ABJIALTCH  OMOCOBMECTUMEIMU U
BbuopasjaraeMeMM. BMOCOBMECTUMMEIM MM OMopa3jlaraeMb I[IOJIMMEP MOXET
OBHTE IIPUPOOHBEM WJIM CHUHTETUUECKMM. [IPUPOIOHEE IIOJIMMEPE BKJIOUAKT
[IOJIMHY KJIEO TUIEL, [OJIUIIENTUIHL, TaxKue Kak [IPUPOOHEIE OeJiku,
pPeKOMOVMHaHTHEE  OeJIKH, KeJlaTuH, KOJIJIaT'€HEHI, OMOPUHEL, dubpomH,
IoJiMaciapTaTh, I[IOJUIJIYyTaMaTH, [IOJMJIeNIIMH, COIIOJMMEPH JeMlMHa U
TJiyTamMaTa; ¥ IoJucaxapumrl, TakMe KaK  aJIbI'MHATHE  LeJJIOJIO3H,
OEeKCTpaH M OeKCTPaHOBHE I'MIOPOTeJIeBHE IIOJIMMEPEH, aMujio3a, WHYJNH,
IIEKTMH M T'yapoBad KaMeOb, XWUTO3aH, XWUTMH, TelapyMH UM I'MaJlypOHOBad
KMCJIOTa . CHHTeTHUUEeCKNE 6110 COBME CTUMEIE VI BropasjiaraeMue
[IOJIMMEPE  BKJINUAKT IIOJMMOJIOUHYK KMCJIOTY (PLA), HDOIUIJIMKOJIEBYIO
KucyjoTy (PGA), comoJuMmep IODOJMMOJIOUHOW U IIOJUTJIMKOJIEBOM KMCJIOT
(PLGA), noJin—D, L—-JIaKTUIO—KO—DJIMKOJIN]I (PLGA), PLGA-
STUJIEHOKCUObyMaparT, PLGA-albda-ToOKOQepUIICYKIIMHAT,
3TepUOULINPOBaHHEMN oo OIS TUJIEHTJIUKOJI A 1000 (PLGA-TGPS),
NOJIMaHTUOPUL nmosm([1l, 6-0ucC (M-KapOOKCUPEeHOKCH ) TeKCaH ] (pCPH) ,
[IOJIU ( TUOPOKCHUMA CJIAHYO KUCJIOTY-KOTUIPOKCHUBAJIEPUAHOBYIO KNCJIOTY )

(PHB-PVA), CONOJMMEP TIMIOJUDTUIIEHTJIMKOJIA W TIIOJIM (MOJIOUHOM KMCJIOTH)

(II3T'-PLA) , nojgm-g-kamnpoJakToH (PCL), noamankuiuvaHoakpuiaT (PAC),
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[IOJIM (3TWJI) iMaHoakpuJaT (PEC), noamms3o0yTUIILMaHOaKpuiaT, ToJu—N-
(2-TUOPOKCUIIPOIINII) MeETaKpUJIaMUI (rmosmm (HPMA) ), nosmn—B-R-

TunpokcubyTupaT (PHB), noau—-B-R-TuopokcuajkaHoaT (PHA), noau-B-R-
AOJIOUHYIO KUCJIOTY, dochHoNMUIUI—XOJIeCTEPUHOBEE [IOJIMMEDPEHL, 2-
IMOJIeOUJI- SN—TUIMLepOo—3—bochaTUONIX OJIMH/ TIOJINS TUJIEH TJINKOJIb —
OUCTeapomiidochaTUOMIID TaHOJIaMUH (DOPC/IIBT'-DSPE) /x0JIeCTepuH,
STUIILEJIJIIJIORY, IIOJMPOTAKCAHEL WM IIOJMIICEBOOPOTaAKCAaHH Ha OCHOBE
LIUKJIOOEKCTPUHA (CD), HOJINOYTUIIEeHCYKIIMHAT (PBS), CJIOXHBEIE
[IOJIMOPTORQMPE, COIIOJMMEPE CJIOXKHOTO IIOJIMOPTOR0MpPa MM IIOoJIMaMUOMHA,
COTIOJIMIMEPH CJIOXHOTO IOJIMOPTOB0UpPa u OMaM1Ha, CJIOXHHEIE
[IOJIMOPTORQUMPE, CoOIepXallMe CKPHTHE KMUCJIOTH, -IJIS9 pPeTryJMPOBaHUSA
CKOPOCTHU PasJIOXEeHU S u, B YaCTHOCTH, COTIOJIMMEDRH
IIOJIU (S TUJIEHTJIMKOJIL) /IoJu (ByTruileHTepedbTanrara) .

[00106] OSTuminuesumoioza (EC) 4BiIgeTcs  XOpolmo WM3BECTHHM U
JIeTKO OOCTYIIHEIM OMoMaTepMalJioM, IIpUMeHSAeMbEM B GapMalleBTUUeCKOW u
OIUMEeBOM  MIPOMBIIJIEHHOCTH . OHa TmpencTapJasgeT cobo¥ TIPOMU3BOIHOE
LEJUIIJIO3E, B KOTOPOM HEKOTOPHE M3 IHUIPOKCUIIBHEIX TPYIN IJIOKO3H
3aMeHeHH STMJIOBHM 320upoM. Ilybamukanusa Martinac et al., 22(5) J.
Microencapsulation 549-561 (2005) BkJoUeHa B OaHHHM OOKYMEHT MOJI4g
IpenocTaBJIeHMa MHOOpMalLMM O I[IPMMeHeHUM DTUIILEJJI0JIOSE B KaueCTBe
OMOCOBMECTHMOT'O IIOJIMMepa IIpU IPOUBBOACTBe MHUKpochep. IlaTenT CIA
e 4210529 BKJIIOUEH B OaHHBE ~ OOKYMEHT 0JI4  I[IpenocTaBJIeHUA
vHQoOpMalMM 00 STUIILEJJInJIO3e U MIPOM3BOIHEIX 3TUIILEJIJIIIOSH.

[00107] Ilogu-D, L-JlakTun-Ko-TJiMKkoJun (PLGA) Takxe ABJISIEeTCHA
XOPpOoWO M3BECTHEIM OMOCOBMECTMMHM M  OMopasjalaeMeM I[IOJIMMEPOM,
omoBOpeHHEIM YOpaBJIeHMEeM IIO CaHMTApHOMY HaIO30py 3a KadeCTBOM
IMIMEeBHEX OIPOOYKTOB UM MeIMKaMeHTOB (FDA), I[OIpuUMeHSeMBIM B TKaHEeBOM
VHXEeHEPUNM M CHCTeMax IOCTaBKM O(apMalleBTMUYeCKMX IIpernapaToB. PLGA
npeIcTaBJIgeT cobon CJIOXHEBI noansoup, conepXxammi MOHOMEDEH
TJIMKOJIEBOM KMCJIOTH M MOJIOUHOM KMCJIOTH. IlyOimkaumsa Astete and
Sabliov, 17(3) Biomater. Sci. Polym. Ed. 247-89 (2006) BKJIOUeHa
B IAaHHEM OOKYMEHT IJIS [IpeOoCcTaBJIeHMA MHopMallMM O CHuHTe3e PLGA u
[IOJIYUEeHM HaHouacTuil m3 PLGA.

[00108] [Monmm-e-KaIpoJIakKTOH (PCL) aBJjgeTcd OIPYyTVM

OMOCOBMECTHMMEIM M OMopasjiaraeMeM I[IOJIMMEPOoM, onoOpeHHEM FDA 14



49

IIPMMEHEHNM A JIIOBEMM B KaueCTBe yCTpOﬁCTBa OJIA JOCTaBKM

JIeKapCTBEHHHX CpelcTB. PCL mOpelcTaiRJgeT COOOM CJIOXHEM IOJIM30UP €—
KalpoJiakKToHa, KOTOPEM  OHCTPO  I'MAOPOJMU3YETCsa B  OpTaHuU3Me C
ofpasoBaHMEM HETOKCHUUHOM WJIM HM3KOTOKCUUHOM IUIPOKCUKAPOOHOBOM
KMCJIOTH . Ily®iukanmusa Labet and Thielemans, 38 Chemical Society
Reviews 3484-3504 (2009) BRJIIOUEHAa B IOaHHBIM IOOKYMEHT oJjidg
npenocTaBJIeHVsa MHOopMaluuM o noJdydveHur PCL. Iy®aukaiua Sinha et
al., 278(1) Int. J. Pharm. 1-23 (2004)) BrRJIOUEHa B JaHHHM
OOKYMEHT IJId TpenocTaBjieHud MHOOpMalMM O I[IOJYyUYeHUM MHUKpochep u

HaHocdep Ha ocHOBe PCL.

[00109] CJIOXKHEIM  IIOJIMOPTOROUP (POE) opencraBJjgeT cobon
BuopaspylaeM IOJIMMED, IpenHasHaYeHHBN i OOCTaBKU
JIeKapCTBEeHHHX CpelcTB. Kak OpaBMJo, OH TIpencTaBJfgeT Ccobou
IoJIMMepP KeTeHalleTaJld, IpennouyTUTEeJILHO IUKJINUECKOTO

IVKeTeHaleTalld, TakoI'o Kak, Halpumep, 3, 9-oumeTmiien-2,4,8,10-
TeTpaokcanupo [5, 5] -yHIekaH, KOTOPHM IIOJUMMEPU3YETCS IIOCPEedCTBOM
KOHIeHCcaluuM TJIMKOJIA C oOpasoBaHMEeM OPTORQUMPHHX CBA3el. CJIIOXHEE
[IOJIMOPTOROMPE. MOT'YT OHTE MOIMOUUMPOBAHE IJIA PeTlyJIMPOBaHMA UX
npodmig BEICBOOOXIEHU A JIEKapCTBEHHOTO cpencTrea n CKOPOCTHU
pPasJIOXeHN A IOCpenCcTBOM notaBJjieHU A VI yIoaJIeHUud PasIInUYHEIX
TUOPOdOOOHEIX OMOJIOB U IIOJIMOJIOB, HallpUMEpP, 3aMeHH I'eKCaHTpMroJia
OEKaHTPUOJIOM, a TaKXe »DoOaBJIeHMHA CKPHTEX KUCJIOT, TakKuX Kak
OKkTaHOukap®oHOBasAs KMCJOTa WMJIM T.II., K OCHOBAHMIO HOJIAd IIOBBIIEHUSI
UYBCTBUTEJIBHOCTM K WM3aMeHeHM®© pH. [IpyrrMe MOIMOUKALIMKM CJIOXHOTO
IoJIMOPTOZdMpPa BKJIOUAT VHTeTpaluio aMMHa oJIs yBeJIMUeHMS
OyHKIIMOHAJBEHOCTM. IlaTeHT CIMA N 5968543; mnate”nT CHIA N 4764364;
raTeHT CIIA N 4304767; Iy OJIMKalum Heller and Barr, 5(5)
Biomacromolecules 1625-32 (2004); m Heller, 57 Adv. Drug. Deliv.
Rev. 2053-62 (2005) BKJIIOUEHH B IOaHHBI OOKYMEHT OJis
IpenoCTaBJIeHMS MHQOPMAallMM O CJIOXHHEX IIOJIMOPTORQUPAax .

[00110] ITOJINB TUIIEHTJINKOJIb (I121) MOXeT OBITH CHINAT c

oBpa3oBaHMeM Tejid, B KOTOPHM BKJIOUEHH OeJIKOBHE MMKPOUYaCTUIIH.
[ly6arkaima Gibas and Janik, "Review: synthetic polymer hydrogels

for Dbiomedical applications”, 4(4) Chemistry & Chemical

Technology 297-304 (2010) BKJIIOUEeHa B HOaHHHEM OOKYMEeHT IJiA
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IpenocTaBJIeHMa MHOOpMaALMM O CHIMUTHEX [I31' Tejdax.

[00111] TIlosMMepsl, KOTOPHE ABJAOTCA I[IPeOIOUTUTEJIbHEMM OJI4
IIPMMEHEeH M, B KOTOPHX 3aOeMCTBYEeTCS TeIJIO I[IPM pPacCIbBUIMTeJIBHOM
CyuKe, VMMEIT  BHCOKME  TeMIepaTyphl CTeKJIOBaHMAg. B  HEeKOTOPHIX
BapMaHTax peaju3aluuu M300peTeHMd BEHCOKafd TeMllepaTypa CTeKJOBaHUA
cocraBjdger > 10 °C, = 15 °Cc, > 20°C, = 25 °c, = 30 °c, = 35 °c, =
45°C miam > 30 °C.

[00112] B o@mHOM aclekKTe JaHHOe M300peTeHMe OTHOCUTCH K
criocofy IOJIydeHMs 3asBJIEHHOT'O IIPUTOTOBJIEHHOTO (QapMaleBTUUYeCKOT'O
[IopomKa IIOCPeIOCTBOM "pacCHObUIMTeJILHOM CymKM" MCXOOHOTO BOOHOTO

pacTBopa, COIOepXamero 3asBJIEHHHN OeJIOK U JIoOHe IOIOJIHUTEJILHHE

BCIIOMOT'aTeJIbHEE BelleCcTBa (Takxe Ha3LBRaeMOT O " CXOOHLIM
MaTepuajoMm", ONIMCaHHBEM B ODaHHOM IOOKYyMEeHTe) . TepMMH
"pacneyIMTeJIbHA A cymka" o3HauvaerT crioco® [IOJIYUeHU S IOpOoIKa,

COCTOAMErO M3 YacTHl, MMKPOHHOTO pasMepa, M3 pacTBopa, B3BeCU WK
CYCIeH3UM C IIPMMEHeHMEM PacCOBJIMTEJBHOM CYMWUJIKM. B pacClBUIMTEJIbHBX
CyMJikax IIpMMeHAeTCsa PacHBUIMTeJIb WM PaclbUIMTeJIbHasd HacaOka IJid
pacceMBaHMA B3BeCUM WM CYCIEeH3MM C I[IOJIydeHMeM Clped C KallJlaMu
peryaupyeMoro pasmepa. C IIOMOMBI PAaCHBJIMTEJBHOM CYMKM MOTYT OHTH
[IOJIYYeHH Kaumm pasMepoM oT 10 mo 500 MmxM. Ilo Mepe TOTrOo Kak
pPacTBOPUTEJIb (Boma WJIM OpPTaHUYECKUN PAaCTBOPUTEJIL)  BHCHXAaeT,
BHICEIXaeT OeJIKOBOe BelleCTBO, IIpeBpamladchk B YacCTHUIy MUKPOHHOTO
pasMepa (T.e. BeJIKOBYIO MUKpOUaCTHLY ) , c obpasoBaHUEM
[IOPOWKOOBOPAasHOTO BeMeCcTBa; WJIM B CJydae IIOJMMEPHOM CYCIEH3UM C
BeJIKOBEIMA MUKpOUYAaCTHULIAMA - c obpazoBaHueM 3aTBEepPIEBIIEeN
IIOJIMMEPHOM OBOJIOUKM BOKPYI OeJIKOBOTO COHOEPXMMOI'O. PacCHEIMTeJIbHAS
Cyllka MOXeT OBTH BHIIOJIHEHa Ha O0OpyIOBaHMM, TaKOM KakK, HaIpUMep,
pacoeumMTeNbHag cymuiaka BUCHI  Mini  Spray Dryer B-290 (Bichi

Labortechnik AG, O®maBuiab, [Benuapusa). Ilyoaumkauma Elversson &
Millgvist-Fureby, "Aqueous two-phase systems as a formulation

concept for spray-dried protein”, 294 (1,2) International Journal
of Pharmaceutics 73-87 (2005) BKJIOUeHa B OaHHHEM OOKYMEHT
IoCpencTBOM CCHUJIKU nJis NpenoCTaBJIeHNS MHOOPMAaLU o)
PACIBUIMTEJILHOM CYIIKe .

[00113] B OIOHOM KOHKPETHOM BapMaHTe peajM3aluM HN300peTeHUd
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VUCXOIHHM MaTepMaJl 3aKauuBailoT B PacCHOBUIMTEeJIbHYID  CYIMJIKY  CO
CKOPOCTBI0, COCTAaBJLKNIEX OT OKOJIO 2 MJI/MMH OO OKOJIO 15 MJI/MUH WJIMU
OKOJIO 7 MJI/MMH. B OIDHOM BapMaHTe peajiM3aluM M300peTeHus HaBJIeHMre
B HacalKe cocTaBJIigeT OT OKoJO 35 ¢yHTOB/KB. OoOMM »oO okojio 100
PYHTOB/KB. IIOVIM . B omoHOM BapMaHTe peaJlu3aluuM mu300peTeHud
maBJIeHVMe B HacaJgKe CoOCTaBJgeT OKoJio 75 (QyHTOB/KB. IIOVIM .
TeMIlepaTypy Ha BXOIe B PACIBIMTEJILHYID CYIMJIKY YCTaHaBJIMBALT Ha

YPOBHE, PabBHOM WJIM IIpeBHIIAKIEeM TOUKY KHMIIeHMA BOIOEI, HallpumMep, OT

okojio 100°C mo 130°C. TemmepaTypy Ha BHXOIe YCTaHaBJIMBAT Ha

YPOBHEe HMXe TOUYRKM KUIIEHMA BOIOEI M BHIIe TeMIIepaTypPE orcpymazomeﬁ

cpentl, HallpuMep, okoJio 55°C. B OIHOM KOHKPETHOM BapuraHTe
peanmuzauuM U300peTeHUsa  OeJKOBHM  pPacTBOP (HanipuMmep, pacTBOp
Besika—-JjoBymkn VEGF wmnu pacreop I1IgG) 3BakKauduBaowT B PaCIBUIUTEJIEHY
cymmyiky BUCHI Mini Spray Dryer B-290 Cco CKOPOCTBI, COCTaBJISOIENR

OKOJIO 7 MJI/MMH, TIIPM TeMIepaType Ha BxXoIe, COCTaBJSIel OKOJO
100°¢C, 110°C, 120°C wmiam  130°C, M TeMIepaType Ha  BHXOIE,

cocTaBufgwomer okoJio 55°C, mnpm B2TOM acoMpaTop YCTaHaBJIMBAKLT Ha
ypoBHe 33 M3/4Y M pacnwuigoT ras npu 530 Jj/4.

[00114] B OIOHOM BapMaHTe peannsanumnum n300peTeHnd
IPUTOTOBJIEHHEM  (QapMalleBTUUECKMM IIOPOIOK  IIOJIydalT IIOCPEeICTBOM
[IOOBEPXEHN A 3aABJIEHHOT O MCXOIOHOTO MaTepuala paCHIBEIIeHMIO C
ofpasoBaHMeM TyMaHa W3 pPAacCHBEJIeHHBX Kallejb, a 3aTeM I[IPUMMeHeHUd
TerJa K TyMaHy nus3 PacCIBUIEeHHEX KarieJjib c obpa30oBaHUEM
IPUTOTOBJIEHHOTO OQapMalleBTMUeCKOT'O IIOpOlKa, colepxamero O0eJiok. B
HEKOTOPEIX BapMaHTax peaam3alumm n3o0bpeTeHns IoJIydaeMelt B
pesyJabTaTe TIPUTOTORJIEHHEM (QapMalleBTUUECKMY IOPOIMOK TOOBEepITalT
OOIIOJIHUTEJILHOM CylKe (TakXke M3BeCTHOM kak "BTopuuHas cymka').
HomoJiHMTeJSIbHasA CyllKa BRKJKUYAeT TOpAUyD CYWNKY, JHUOOMIM3aAUNKD U
oonyB a30TOM. B OIPYITUX BapMaHTax peaam3annm n300peTeHNnd
IoJIydaeMell B pesyJbTaTe IIPUTOTOBJIEHHHM OQapMalleBTUUECKHUM IIOPOMOK
He IOABEpPTalnT OONOJHUTEJBHOM  CYIKEe. B HeKOTOPHX BapraHTax
pealmMzaluuM M300peTeHUd IIOJIyUYaeMEM B pesyJibTaTe IPUTOTOBJIEHHEMN
bapMalleBTMUECKMM  IIOPOMOK He HNOABeplakT [NOCJeOyKlel Topduen
CylmlKe. B HeKOTOPHX BapMaHTax peaju3alur M300peTeHUd IOJIyJdaeMEl B

pesyJisTaTe HpI/II‘OTOBJ’IeHHBHZ (bapMaLLeBTMT{eCKMﬁ I[IOpOoImOoOK He IioaBepramnT
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ocjienypomeyl  JUMOQMIM3alMM. B HEKOTOPHX  BapMaHTax pealiM3alun
n300peTeHn IOJIy4daeMEl B pes3yJabTare IPUTOTOBJIEHHHM
bapmMmalleBTHUUECKUN IIOPOMOK He oneepramonT rocJjenymumen CylKe
ocpencTBoM oBoyBa a30TOM.

[00115] B onOHOM BapMaHTe peajiM3aluM U300peTeHUd MUCXOIHH
MaTepualsl COLEPXUT TepMOCTabuanM3aTop M IUVIMKOIPOTEMH IIPU MacCCOBOM
COOTHOIEHUM OKOJIO MJIM B IuanazoHe 1:50-2:5. B oOHOM BapuaHTe

Pealimsalnm ns300peTeHn g Ha KaXIOele 5 yacrTen DeJika I10 Macce

VMCXOOHHM MaTepuaJl CcomepxuT < 2 dYacTer TepMocTadbuiamsaTopa IIo
Macce. HamnpuMmep, ecCJM MCXOIHHM MaTepualJl comepxuT 5 Mr/min Oelka,

TO B UTOTe TepMOoCTabmuamM3aTop OyIeT BKJIOUEeH B  KOJUMUECTBE,
cocTaBjgomeM < 2 MI'/MJI, C IOOOepXaHMeM COOTHOmMeHMS 5 uyacTeln Oejka

kK < 2 uyacTaM TepMocTabmuamMs3aTopa B IIOJydaeMOM B pesyJbTaTe
3a9BJIEHHOM IIPUTOTOBJIEHHOM (dapMalleBTUUECKOM IIOpOomKe, KakK OIMCcaHOo

BHIlE B OAaHHOM HOOKYMeHTe. B OOHOM BaplraHTe pealjiM3aluvin MBO@peTeHMH

Ha KaxnOble 5 yacTel OeJiIKka IO MaccCe MCXOOHEM MaTepHual colepxuT < 1
yacTu TepMocTabuiamszaTopa IO Macce. HanpuMep, eCclIM MCXOIHBIL

MaTepuall comepxuT 5 wMr/mu Gejlka, TO B MTOT'e TepMOCTabUIIM3aTop

oyoetT BKJIIOUEH B KOJIMUEeCTBe, COCTaBJIAKIIEM < 1 MI'/MJI, c
nogmepXaHMeM COOTHOWleHMsA b uyacTem OeJjika IO Macce k 1 yacTu
TepMOoCTabuinmsaTopa 1o Macce B 3aAaBJIEHHOM IPUTOTOBJIEHHOM
bapMalleBTMUECKOM IIOPOIIKe, KaK OIMCAaHO BHIIE B OaHHOM IOKyMeHTe. B
HEeKOTOPHX BapMaHTax pealu3aluu UM300peTeHrsa BeCOBOEe OTHOUIEHME
BeJika K TepMocTabuiIM3zaTopy cocrapJjgeTr 5:2-100:1, 5:2-10:3, 20:7-
4:1, 10:3-5:1, 4:1-20:3, b5:1-10:1, 20:3-20:1, 10:1-40:1, 20:1-
50:1 mimm 40:1-100:1.

[00116] B nmpyroM RapMaHTe pealM3aluM M300peTeHMS Ha KaXIHM
MOJIb DeJika VCXOIHHM MaTepurall COOEPXUT < 300 MOJIb
TepMoCTabuamsaTopa. HaopuMep, eCJaM MCXOOHHM MaTepuaJl colepxuT 1
EM  Oelka, TO B MTOI'e TepMocTabuimszaTop OyOeT BKJIOUYEH B
KOJIM4YecTBe, cocTaBagomeM < 300 HM, c #oolepXaHUeM MOJISPHOTO
COOTHOIIEHMA TepMocTabuiam3aTopa K OeJIky Ha ypoBHe < 300:1 B
[IOJIYYEHHOM 3afaBJIEHHOM I[IPUIOTOBJIEHHOM OQapMalleBTUUECKOM IIOPOLIKeE,
KakK OIIMCaHO BHIle B IaHHOM -HOOKyMeHTe. B HEeKOTOPHX BapuaHTax

peanmMzaluy M300pPeTeHMA MOJISPHOEe COOTHOIeHMe TepMocTadbuamsaropa K
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BeJsiky cocTaBJjgsger 350:1-1:1, 350:1-300:1, 325:1-275:1, 300:1-
250:1, 275:1-225:1, 250:1-200:1, 225:1-175:1, 200:1-150:1,
175:1-125:1, 150:1-100:1, 125:1-75:1, 100:1-50:1, 75:1-25:1 wiu
50:1 - < 1:1.

[00117] B eme OOHOM BapMaHTe pealM3aluy MU300peTeHUd
UCXOIOHHM MaTepual comepxuT 6eJilok Be3 TepMocTaduian3aTopa.

[00118] B oOHOM BapMaHTe pealM3aluy M300peTeHUd II0JIydaeMui
B pe3syJjbTaTe TIMIPUTOTOBRJIEHHHN OdapMalleBTUUeCKUM TIIOPOIIOK SABJISETCH
abCOJIOTHO CyxXMM, KaK OIMCAaHO BHIIE B IOaHHOM HOOKyMeHTe.

[00119] B mpyroM BapMaHTe pealM3alluM M300peTeHud I[10JIydaeMbn
B pes3yJibTaTe IMPUTOTORBRJIEHHHMN (QapMalleBTHUUECKMM IIOPOMOK He SABJISeTCH
abCOJIIOTHO  CYXUM, Kak ONMCaHO BHIle B HaHHOM IOKyMeHTe. B
HEKOTOPHX BapraHTax peanuzalumu n300peTeHnusd IPUTOTOBJIEHHHM

bapMalleBTHMUECKNMY IIOPOWOK, KOTOPHM He SMBJigeTcd abCoOJIOTHO CYXUM,

COOEepPXMT OT OKoJO 3% no okoyo 10% (mac./mac.) Bomel, 3,5%-10%
(Mac./Mac.) Bognmel, 4%-10% (MmMac./mac.) Bognwe, 4,5%-10% (mac./Mac.)
BOOE, 5%-10% (mac./mac.) Bome, 5,5%-10% (mac./mac.) Bome, 6%-10%
(Mac./Mac.) BoIOe, 6,5%-10% (mMac./mac.) Bome, 7%-10% (mMmac./Mac.)
BOmOe, 7,5%-10% (mac./mMac.) Bome, 8%-10% (mMmac./Mac.) BOIH, 8,5%-
10% (Mac./Mac.) BOIHI, 9%-10% (Mac./Mac.) BOIHI, 9,5%-10%
(Mac./Mac.) Bome, >3%-9% (Mac./Mac.) BOHOH, >3%-9% (Mac./Mac.)
BOIOE, >3%-8,5% (mac./Mac.) BonOe, >3%-8% (mMac./Mac.) BOOH, >3%-
7,5% (Mac./Mac.) BOIEHI, >3%-7% (Mac./Mac.) BOIIHI, >3%-6,5%
(Mac./Mac.) BoIOH, >3%-6% (Mac./Mac.) BoIOe, >3%-5,5% (mac./Mac.)
BOOE, >3%-5% (mac./mMmac.) BonOe, >3%-4,5% (mMac./Mmac.) BoOOH, >3%-4%
(Mac./Mac.) BOIH, >3%-3,5% (Mac./Mac.) BOIEHI, OKOJIO 3,1%
(Mac./Mac.) BOJIH, OKOJIO 3,5% (Mac./Mac.) BOJIHI, OKOJIO 4%
(Mac./Mac.) BOJIHI, OKOJIO 4,5% (Mac./Mac.) BOJIH, OKOJIO 5%
(Mac./Mac.) BOJIHI, OKOJIO 5,5% (Mac./Mac.) BOJIH, OKOJIO 0%
(Mac./Mac.) BOJIH, OKOJIO 6,5% (Mac./Mac.) BOJIH, OKOJIO 7%
(Mac./Mac.) BOJIHI, OKOJIO 7,5% (Mac./Mac.) BOJIH, OKOJIO 8%
(Mac./Mac.) BOJIHI, OKOJIO 38,5% (Mac./Mac.) BOJIHI, OKOJIO 9%
(Mac./Mac.) BoOOH, OkoJIO 9,5% (Mac./mMac.) BOOH WIM OKoOJO 10%
(Mac./Mac.) BOIH.

[00120] B HEKOTOPEHIX BapMaHTax peanmmsaumuu  MU300peTeHUd
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TepMOCTadbuIM3aTop, COIepXallMlicsa B 3asBJIEHHOM MCXOOHOM MaTepualle,
COOEPXUT Ccaxaposy WIM Tperajiosy, WM KOMOMHALUID Tperajio3b U
caxaposH.

[00121] B OIPYyTUX BapMaHTax peanmsanumum n300peTeHnd
TepMOCTabuans3aTop, CcoIepXamuicsa B 3adABJIEeHHOM MCXOIHOM MaTepualle,
He COHEepXUT MOJIeKyJly C MOJIeKYJIAPHONW Maccoy ©oJee 200 1/mosb. B
HeKOTOPHX BapMaHTax peajiM3aluu M300peTeHMsa TepMoCTabuam3aTop,

conepmammﬁc,q B 3aABJICHHOM MCXOIOHOM MaTepuruarlle, BBI@MpaIOT nus3

TPYIIIIH, cocToAmen M3  MaHHUTa, nzoJIerumrHa, OpoJIMHa U UX
KOMOVHAINN .
[00122] B IpyTUx BapMaHTax peannusanmnum n300peTeHuda

TepMOCTabuUaInM3aTop, CcolepXamuicsa B 3agBJIeHHOM MCXOIHOM MaTepuale,
COOEPXUT Tperajjoly WIM Ccaxapo3y B KoMOMHalUUMM C  MaHHUTOM,
W3OJIEVLVHOM WMJIM TIPOJIMHOM.,

[00123] B opOHOM BapMaHTe peamM3alyy U300peTeHUsd BasaBIIEHHB
VCXOOHHEM MaTepMall Takke comepxuT Oyvdep. IpednouTruTesibHEEe Oydeph
BKJUAT (QochaTHHEI, TUCTUIMHOBEM M alleTaTHHM. B OIHOM BRapMaHTe
peanmmMzauuM M300peTeHUd MCXOIOHHM MaTepuall coZepxuT 0,5 MM - 10 MM
Oybdepa.

[00124] B onHOM BapMaHTe pealMz3aluM M300peTeHUd 3asaBJICHHHM
VCXOOHEM MaTepuaJl He comepxuT Oydep. Ilpu 5TOM UCXOIHHEM MaTepual
BybepnusyeTcs BasgBJIEHHBEM OeJIKOM KaK TaKOBHM M BOIOM.

[00125] B onOHOM BapMaHTe pealMs3aluu Ku300peTeHUd 3asaBJISHHHM
VMCXOOHHM MaTepraJl TakXe COOEPXUT HEMOHHEM IeTepleHT. HeMoHHHEe
OeTepl'eHTH BKJOUAKLT [IoJucopbaTe, Takue Kak noJmcopdbar 20 wu
nojmcopBar 80. B OOHOM BapMaHTe peaiM3aluM M300peTeHMsS HEWOHHOe
[IOBEPXHOCTHO—AKTHEBHOE BEIMEeCTEO IPUCYTCTBYET B MCXOIHOM MaTepuale
B KOHIeHTpaluu, cocTaBjgiomerr 0,01-0,2% (Mmac./006.).

[00126] B HEKOTOPHIX BapMaHTax peannusalnmum n300peTeHuda
3agBJIEHHHM MCXOOHHEM MaTepMalJl COOEPXUT 3adaBJISHHHM OeJIoOK, OIOWH WU
BoJiee (1) Bydepos, (idi) TepMOCTabuIn3aToOpPOB, (iid) n/nnm
[IOBEPXHOCTHO—AKTHEBHEX  BelleCTB. B omHOM BapMaHTe peajmu3aluu

n300peTeHna BOIHEM pacTBop comepxuT 2-200 wmr/mMn OBejka, 0,5-2%

(Mmac./06.) TepMoCcTabuiIn3saTopa (TepMOCTabUIM3aTOPORB) , 1-10 MM
oydpepa (Bydepor) m 0,005-0,3% (Mac./o00.) IIOBEPXHOCTHO—-AKTMBHOTO

BelMecTBa (BemecTB). B KOHKpPeTHOM BapMaHTe peaju3aluy U300peTeHUrs
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BOOHHI pacTBop comepxuT 50 wmr/min OGenka, 2% Mac./o6. OOHOTO WM
BoJjiee TepMocTabuImzaTopoB, 10 MM Oybepa m or 0,015% mo 0,1%
Mac./o0. OOHOTO NI BoJiee HEeMOHHHX IIOBEPXHOCTHO-aKTUBHEIX
BElleCTB. B IpyT'OM BapMaHTe peajyM3aluy M300peTeHUS BOIHHBI pPacTBOP
COOEPXUT 5 wMr/Mmn Belska, 0,2% Mac./o06. omHOTO wWIM  BoJiee
TepMOCTabuInM3aTopoB, 1 MM Oybepa m ot 0,015% mo 0,1% wMac./o0.
OOHOTO MM 0OoJiee HEeMOHHHX I[NOBEPXHOCTHO-aKTUBHEIX BeNeCTB.

[00127] B mpyI'OM BapMaHTe pealiM3aluy M300peTeHMSs BXOOANME B
COCTaB IIOpOMKa OeJIKOBHE MMKPOUACTHUIH, ofpa3yeMee U3 3agBJIeHHOTO
MCXOOHOTO MaTepuala, BIIOCJIENCTBUNU TIOKPHBAKT BuopasiaraeMeM
IIOJIMIMEPOM. B HeKOTOPHIX BapraHTax peanuzauuu n300peTeHnsd
3agBJIEHHHM OPUTOTOBJIEHHHM (QapMalleBTUUECKUM T[IOPOMOK CYCHeHIUPYT
B pacTBOpe IHoJiMMepa. B OIHOM BapraHTe pealu3aluy U300peTeHuUd
pacTBoOp noJiMMepa noJyJdanT oyTeM pacTBOpeHus IoJiMMepa B
OpTaHUUYeCKOM pacTBOpUTEIE, TaKOM Kax MeTUJIeHXJIOPUL,
TeTpaTuipodypaH, »TuUlalleTaT, IUXJIOPMETaH, DTaHOJ WM KaKon-Jmbo
IPpYyTOM MHNPUTOIOHHM PacTBOPUTEJIE. JTWialleTaT IMPOKO M3BECTeH Kak
Be30IacHE pPacTBOPUTEJSE M UYacTo I[IpPMMEeHSAeTCHa IIPpU [IPUTOTORJIEHUU
JIeKapCTBEHHHX CPenOCTB, MMILJIAHTATOR M [IMIIEBHX IPOIYKTOB.

[00128] B HEKOTOPEHIX BapMaHTax peanmmsauum  M300peTeHUd

IOJIMMED MOXeT OpencTaBJIATh cobon 2TUJILLEJIIIIIIO Y ("EC™),
IIOJIM (MOJIOUHYID KMUCJIOTY) ("PLA"™), CJOXHHM noJmuoptTondup ("POE"),
nojm-D, L-JjlakTUO—-KO—TJIMKOJIUI ("PLGA™) WJIIN [IOJIM—E€—KallpOJIaKTOH
("PCL"). B HeKOTOpPHX BapMaHTax pealM3aluM W300peTeHUA IOJIMMEP

IpencTaBJigeT COOOM IOJMMOJIOUHYK KMCJIOTY (PLA), NOJIUTJIMKOJIEBRY
KucJyory (PGA), CHIMTEIL IOIOJIUSTUIIEHTJIMKOJIL (PEG), nomm-D,L-JlakTuUI—
KO—TJIMKOJINUI (PLGA) , PLGA-sTHUIIeHOKCHUIOOYMapaT, PLGA-ajeda-
TOKOQEepPUIICYKIMHAT, 32TepUOUMUIMPOBAHHHY OO HOOJM>TUIIeHTJIMKONIS 1000
(PLGA-TGPS), mnoamaHTuipun noam[l, 6-6uc (n-xapBoKCUPEeHOKCH) I'eKCaH ]
(pCPH) , TTOJIU ( TUOPOKCHMMA CJIAHYO KHUCIIOTY-—KOTUIPOKCHUBAJIEPUAHOBYIO

KucJjoTy) (PHB-PVA), coHoJuMep TNIOJUDTUIIEHTJIMKOJIL M IIOJIM (MOJIOUHOM

KIMCJIOTH) (IIS1'-PLA) , NOJIM—E€—KallpOJIaKTOH (PCL),
NOJIMAJIKMUIILIMaHOaKpMIIaT (PAC), [IOJIM (3 TWJI) LIMaHoaKpuiIaT (PEC),

IoJIMM300y TUIILIMaHOaKpuMiaT, noym-N- (2-TMOPOKCUIIPONINII) MeTaKpUIIaMA I

(rmosii (HPMA) ), noJn—B-R-TUOPOKCUDY THUPAT (PHB) , nosm—B-R-
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TUmpoKCcHajJkaHoaT (PHA), noau-B-R-g06JI0UHYID KUCIJIOTY, dochosammmum-
XOJIECTEPUHOBHE [TOJIMMEPHL, 2= IMOJIEOUJI—SN—TUIULEPO— 3~
bochdaTUOUIXOJNH/ TIOJINS TUJISHTJIMKOJIL —OMCTeapouyidochaTuamIs TaHOoJIaMIUH
(DOPC/IISI'-DSPE) /x0JIeCTepUH, IoJIMCaxapumih, LeJIJIJIO3Y,
B TUJILLEJIJIIIIOZY, Me TUJILEeJIIInIIO3Y, aJib TMHATH, IeKCcTpaH u
IEeKCTPAHOBHE TUOPOTEJIEBHEe IIOJIMMEPH, aMWUJIO3y, WHYJIMH, IIeKTUH U
ITyapoBYID KaMelb, XUTO3aH, XWUTUH, TITelapuH, I'MallypOoHOBYID KUCJOTY,
HOJIMPOTAaKCaHE ¥ IIOJIMIICEBOOPOTaKCaHH Ha OCHOBe LMKJIIOIEeKCTPMHA
(CD), roJiMacrapTaTH, IOJIMIJIY TaMaTH, IOJIMJIEMLINH, COIOJIMMEPH
JerurHa n TJIyTaMaTa, HOJIMOY THUIIEHCYKIIMHAT (PBS), KeJlaTrH,
KOJIIareHs, OUOpUHE, O(UOPOMH, CJIOXHHE [IOJMOPTOSOUPH, COIIOJIMMED
CJIOXHOTO  IHOJMOPpTO3dMpa U  IoJMaMUIMHA, COTIOJIUMEPH.  CJIOXHOTO
noJMopTosdMpa ¥ OuaMmrHa, CJIOXHEIE  IIOJIMOPTOSOUPH, comepXxamme
CKPHITHE KMUCJIOTH, COIOJIUMED
TIOJIU ( S TUJIEHTJIMKOJIS) /IoJu (OyTuJleHTepedTanara) , a TaKkxe 17D:4
KOMOMHALIMM UM COIIOJIMMEPEH.

[00129] [MomMep  MOXeT OHITH pacTBoOpeH B pacTBoOpuUTeJIe
(HampuMep, sSTUjalleTaTe) B KOHIEHTpalMM, COCTaBJgnmelr oT okoJio 10
Mr/MJI Do okoJio 300 mr/mia (T.e. 1% - 30% [mac./o00.]), oT okoJyio 15
MI'/MJI OO OKoOJIO 295 mMr/mi, oT okoJjio 20 MI'/MJI OO OKoJio 290 mMT/Mi,
OT OKOJIO 25 MI'/MJI OO OKOJIO 280 MT/MJ, OT OKoJIOo 30 MI/MJI OO OKOJIO
270 Mr/mMIiI, OKOJIO oOT 35 Mr/miu OO OKOJIO 265 Mr/mi, orT okojo 40
MD'/MJI OO OKoJIo 260 Mr/mi, oT okoJo 45 Mr/mjl mOo okoJio 260 Mr/mi,
oT okoJio 50 MIr/MiI DO OKOJIO 255 MI/MJI, OT OKOJIO 55 MI/MJI 0O OKOJIO
250 Mmr/mi, oxkojo 20 Mr/mi, okoJio 25 Mmr/mi, okojio 30 MI'/MIJI, OKOJIO
35 mMr/mi, oxkoJio 40 Mr/mii, oxoJio 45 mr/mi, okosio 50 MI/mi, OKOJIO
75 Mr/mMii, okoJsio 100 Mr/mii, okoJjo 125 wmr/mia, oxojgio 150 mMn/mMi,
okoJio 175 Mr/mi, okoJjo 200 Mr/mi, OKoOJIO 225 Mr/min mim okoJio 250
MT/MJI. B OIHOM BapMaHTe pealM3aluM U300peTeHrd KOHIIeHTpalud
noJiMMepa IIPY BHYTPEHHeM oJaue PacCIbVIMTesIEHOM CYIMJIKKM COCTaBJISET
< 10% (Mac./06.), a KOHIUeHTpalus IoJMUMepa IIpM BHeMHe} [onaude
cocTaBjgeT < 25% (Mac./o00.).

[00130] 3BaTeM 3agdBJIeHHHM [IPUIOTORJIEHHHM OEJIKOBHM IIOPOIMOK
Do0aBJgnT K pPacTBOPY IMOJMMepa B KOHIIEHTpallMM, COCTAaBJISKIEN OT

okoJio 10 Mr/mMyi mo okoJio 100 mMr/mMjI, oT okoJo 15 MI/MiI OO OKoJIo 95
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MI'/MJI, OT OkoJio 20 Mr/Mi mo okoJio 90 Mr/mMiI, OT OKOJIO 25 MI'/MJI IO
OKOJIO 85 MI'/MJjI, oOT okoJio 30 MT/Mi Do okojio 80 MI/mMij, OT OKOJIO 35
MI'/MJI OO OKoJIO 75 mMr/mi, oT okoJjio 40 mMr/mMiI o okojio 70 MI/MJI, OT
OkKoOJIO 45 MT/MJI DO OKOJIO 65 Mr/mi, oT okoJjio 50 Mr/mMi mo okoJio 60
MD'/MJI, OKOJIO 25 Mr/mj, okojo 30 Mr/mi, oOxoJo 35 Mr/mMi, okoJio 40
Mr/mi1, okoJio 45 wMr/mu wim  okoJio 50 Mr/mui. IIOpOmOK UM PacTBOP
[IoJIMMEpa CMENMBanT C O0pa30BaHMeM B3BECH MM CYCIEH3UMM, KOTOPYI
3aTeM IOOBEPTalT paccemuBaHmro u cylmKe c [IOJIYUYEeHMEM
IPUTOTOBJIEHHOTO bapMaleBTUUECKOTO [IOPOIKa c [IOJIMME PHEIM
[IOKPHTHEM. [IPeONoUuTUTEeJILHE pPacTBOP I[OJIMMEePpa COLNEPXUT IIOJIMMEp,
PacTBOPEHHEI B pacTBoOpuUTeJIE, KO TOPKIA He pacTBOpsSeT
CYCIEeHIMPOBaHHLE OeJIKOBHE YacTUUE MM UX BCIIOMOT'aTeJIbHEEe
BemecTBa. HamopuMmep, B TexX BapuaHTax peajMs3alur, B KOTOPHX
[IOPOMOK COHOEPXUT Caxapo3y B KadeCcTBe BCIOMOTATEJLHOTO BelecTBa,
STAHOJI He MBJIFeTcd OIPeOloUYTUTEJILHEM, I[IOCKOJLKY Ccaxapos3a MOXeT
PacTBOPATLCA B STaHOJIe U OCTaBJIATE I[ocje cebd OeJIok B UYacTulle,
KoTopasd SBJISETCA HepaCTBOPMWMOM.

[00131] B oOoHOM BapMaHTe pealn3aluM MU300peTeHUsa B3BeCh WU
CYCIIEH3UI0 M3 IIOPOMKa ¥ IIoJIMMepa IIOOBepralT PAacCIbUIMTEJILHOM CYIKe,
KOTOPYK  BHIIOJHAKLT  CIOCOOOM, AHAJOTUUHEIM  CIIOCOOY  IOJIYUeHUS
3a4BJIEHHOTO MPUTOTOBJIEHHOTO (dapMaleBTUUEeCKOTO IIOPOoMKa, HO CO
CHMXeHMeM TeMIepaTyphl Ha Bxome (Tin) IJIS 3amMTH OT BOCIIJIaAMEeHEeHUMd
OpPTaHUUYEeCKOTO pacTBOPUTEJIA W [oJiMMepa . Hanpumep, ecym

OpTaHMUYeCKMM pPacTBOPUTEJIEM  ABJISETCS  IUXJIOpPMeTaH, Tin MOXeT
cocTarasaTe 40 °C; ecaM pacTBOpUTeJeM ABJAeTCS >3TujaleTaTr, Tin
MOXET COCTaBJATEL /7 °C; ¥ ecJaM pacTBOpUTeJIeM ABJILeTCS 2TaHoJ, Tin

MOXeT CoCTaBJATL 78 °C. BkparTile, B3BeChb WIM CYCIEH3UI M3 IIOPOIKa
¥ IoJIMMepa 3aKauMBalT B PACHHIIMTEJLHYID CYIIMIKY CO CKOPOCTL,
cocTaBJjdgomelr oT okojo 0,5 MiI/MMH Do okoJjio 20 MII/MMH, OKOJIO 1,2
MJI/MMH, OKOJIO 2,6 MI/MMUH MJIM OkoJio 12,5 Mji/mMuMH. B OOHOM BapMaHTe
peannzalnu  MU300peTeHUsd nJIs pacIeUIeHn s CYCIIeH3UK IIPUMEH 0T
PAaCIOBUIMTEJIbHYID CYIMJKY C HacaIKo¥ Cc »OBOMHOM TIomauer. B oOHOM
BapMaHTe pealM3aluuy Mn300peTeHUsA BA3KOCTh pacTBopa IOJMMepa
cocraBusger < 20 clI mpm 20 °C. B OOHOM BapMaHTe peaJu3aluu

MBO@peTeHMH KOHIOEeHTpallMAa IoJjimMepa Inpm BHyTpeHHeﬁ Imomade
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cocraBiusger < 10% (mMac./06.), a KOHUEHTpaluusa I[IOJMMepa I[PV BHEMHeM

nomade cocTabjdeT < 25%. B OIOHOM BapMaHTe peajiM3aluu MN300peTeHUd
MUKPOUaCTHULE CYCIeHOMPOBaHEL B pacTBoOpe noJmMepa opu < 103

(Mac./06.). B OIOHOM BapMaHTe peajusalum uszobpeTeHus Ti, BaBUCUT
OT pacTBOpUTeNsa, HampuMmep, 40 °C mna ouxjgopMmeradHa, 717 °C  nias

sTHialnerara ¥ 78 °C miua sTaHosa. B OOHOM BapuaHTe peaju3alun
MBO@peTeHMFI Tout MeHbIle, dYeM TeMllepaTypa CTeKJIOBaHMA 3aABJIEHHOTI'O
IIPMIT'OTOBJIEHHOTI'O @apMaueBTquCKoro IIOopoImKa 17 3aBUCHUT oT Tin,

CKOpOCTHM IIonaywu, pacTBOpHTEJIA W acllMpaTopa. B omoHOM BapmaHTe

peaMsaluMM u300peTeHUd Trnax HacaOKu cocTabBjgeT < 150 °C. B omHOM
BapMaHTe pealr3aluy MN300peTeHUsS MaKCUMaJlbHasd CKOPOCTHb IMIoJauu U3
BHEMHeTO KaHajla COCTaBJgeT OKoJIo 1,2 MI/MMUH, a MaKcuMmaJibHasg
CKOPOCTB TIIODauM M3 BHYTPEeHHeTIo KaHaJla COCTaBJISeT OKOJIO 2,6
MJI/MIH . B omHOM BapMaHTe peaJM3alluM M300peTeHMSa  MOIMHOCTH,
nomaBaeMasd Ha YJIbTPa3BYKOBOM MOUCIIEPTATOP PACHLBIIMTEJILHOM CYMUIIKM,
cocraBjydgeT okojgio 0,5-2 BT, a acoupaTop YCTaHOBJIEH IIPUMMEPHO Ha
80%.

[00132] [ToJTy4YeHHEN B pesyibTare IPUTOTOBJIEHHHM
bapMalleBTHUUECKUM IIOPOUOK C [IOJIMMEPHEIM [IOKPHTUEM COIEPXUT
BXOOAMME B COCTaB OeJIKOBHE MUKPOUACTUIE, OKPYXEHHHE II0JIMMEPHOM
oboJsioukoM. Takue OeJKOBHE MUKPOUACTHUIE C IIOJIMMEPHBM [IOKPHTHEM
MOTYT MMeThb JIOOyl M3 MHOXeCTBa (opM. B OOHOM BapMaHTe peajiM3alu
nzobpeTeHmUs HEeKOTOpPHE OeJIKOBEIE MMKPOUYAC TULIH C TIOJIMME PHEIM
IIOKPHTMEM comepxaT oT 1 mo 50, or 1 mo 40, or 1 mo 30, or 1 1o
20, or 1 mo 10 mium oT 1 mo 5 OEJKOBHX MMUKPOUACTMIL, 3aKJIOUEeHHBX B
OOHOM OeJIKOBOM MMKpOUaCTUIe C IIOJMMEPHHM IIOKPHTMEeM. B HEeKOTOPHX
BapMaHTax peaJM3allnuu M300peTeHMA OTHOeJIbHasd 0OeJIkoBasd MMKpOdacTHUIla
C [OJIMMEPHHM IIOKpHTMEM conepxwur 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 1e¢, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 3¢, 37, 38, 39, 40, 41, 42,
43, 44, 45, 46, 47, 48, 49 wmmm 50 OeJIKOBEHX MUKpPOYaCTMIL. B
HEKOTOPHIX BapraHTax peann3zaumum n3obpeTeHms IPUTOTOBJIEHHLM
bapMalleBTUUECKHUM  [IOPOMOK COIEepPXUT OeJIKOBYK  MUKPOUACTUILY C
[IOJIMMEPHBIM  I[IOKPHEITMEM, colepxXxamywn 1-2, 2-3 win 3-4 OeJIKOBHE

MMKPOUYACTHMIIH .
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[00133] B HEKOTOPHIX BapMaHTax peannsalnmum n3o0peTeHud
OeJIKOBEIE MUKPOUACTHULE C TIIOJIMMEPHEIM IIOKPEHTHMEM MMEKRT Oualla30H
IVaMeTPOB, COCTAaBJAKIMM OT OKOJIO 2 MKM OO OKoJIO 70 MKM, OT OKOJIO
5 MKM OO OKOJIO 65 MKM, oT okoJio 10 MKM OO OKoJIO 60 MKM, OT OKOJO
15 MxkM Jo okoJio 55 MkM, oT okoJjio 20 MKM DO okKoJiIo 50 MKM, OKOJIO
15 MM, okoJio 20 MKM, OKOJO 25 MKM MM okoJiIo 30 MKM. M3MeHeHHUe
pas3Mepa B SBHAUUTEJILHOM CTeleHM OoTpaxaeT TOJIMUHY IIOJIMMEePHOM
000JIOUKM, HEeCMOTPS Ha TO, UYTO IMaMeTp OeJIKOBOM OOOJIOUKM MOXET B
HeKOTOpOM CTelleHu CcrnocoOCTBOBATH V3MEHEHUID pasMepa.
PeryJMpoBaHMe HauaJIbHOM KOHIEHTpaluuMX IIOJMMEPHOT'O pacTBopa WJIMn
IoJIMMeEpa KaK TaKOBOT'O MOXHO MCIIOJB30BaTh IJA pPerlyJMpPOBaHUSA
oIraMeTpa KOHEeUHOM YacCTMIH MUMKPOHHOTO pasMepa.

[00134] B HEKOTOPHIX BapMaHTax peannsalnmnum n300peTeHud
IoJIydaeMell B pe3yJbTaTe IIPUTOTOBJIEHHHEM GapMalleBTUUECKUM IIOPOMOK
C TIIOJIMMEPHBEM TIOKPHTHEM IIOOBepralnT OOINOJHUTEJLHOM CyIKe (Takxe
M3BEeCTHOM Kak "BTopmuHasg cymrka"). [OONOJHMUTeJIbHad CylKa BKJIOUaeT
TopAYyrR CYIKY, JUoduiIM3alumo ¥ oOOYB as30TOM. B IOpyI'MxX BapMaHTax
peaau3zaluy u300peTeHUS IIOoJyYaeMHM B pesyjbTaTe IPUITOTOBJIEHHHM
bapMalleBTUUECKHMM IIOPOMOK C IIOJMMEPHHM IIOKPHTMEM He IIO0IBepraiwT
OOIIOJIHUTEJILHOM Cylke. B HEKOTOPHIX BapmaHTax peanm3alnun
n3obpeTeHmA 10JIy4daeMB B pesyJjbTare IPUTOTOBJIEHHEM
bapMalleBTHUECKMM TIOPOMOK C IIOJMMEPHEIM IIOKPHTHMEM He IIoABepTralkT
mocjenymoimeMy  BHCYIMBAaHUIO. B HeKOTOPHX BapMaHTax pealu3alun
nzobpeTeHmUs I10JIyYaeMbl B pesyJbTaTre IPUTOTOBJIEHHEIM
bapMalleBTUUECKMM IIOPOMOK C IIOJMMEPHHM IIOKPHTMEM He IIO0IBepraioT
nocjenyomey  JIUOOUIM3aLUA. B HeKOTOpPHX BapMaHTax pealn3aluu
nz3obpeTeHmUs II0JIyYaeMbl B pesyJbTaTe IPUTOTOBJIEHHLM
bapMalleBTUUECKMM IIOPOMOK C IIOJMMEPHHM IIOKPHTMEM He IIOoIBepraioT
mocjenyrley cylmkKe IOoCpelCcTBOM oO0IyBa a30TOM.

[00135] MurpoUaCTHULE c NOJIMMEPHEBIM MIOKPHETHUEM COIJIaCHO
OaHHOMY M300peTeHMK IPUMEHAKT B TepaleBTUUYECKUMX CpeIncTBax C
3aMeIJIEHHEIM BEICBOOOXIEHMEM WJIM IIPOJIOHTUMPOBAHHEM BEHCBOOOXIEHUEM
Oesika. Hamnpumep, mnOpennojaraeTrcsda, UYTO MHUKpodacTUUH adiambeplielTa
IPMMEHSKT IJIS IIPOJIOHTMPOBAHHOT'O BECBODOXIOeHMS adpambeplienTa B
CTeKJIOBUMOHOM TeJie IJIA JiedeHMS COCYIMCTHX TJIa3HEX HapyIleHUM WJIn

OJIS TIIOOKOXHOM MMILJIAaHTALUUM IOJIA IIPOJIOHTMPOBAHHOT'O BEICBOOOXIOEHM A
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JoRymkM VEGF 1njdg JjiedeHMs paka MIM IPpyITUxX 3aboJieBaHUM.

[00136] OnyBJiMKOBaHHAaA 3afgdBKa Ha raTeHT CIIA Ne Us
2013/0129830 Al, xoTopas Owmja onybjamkoBaHa 23 masg 2013 roma, u
npelBapuTesibHass 3asgBka Ha naTeHT CIA N 62/405610, xoTopas Owbula
nomaHa 7 okTaAbpsa 2016 rona, BKJIOUEHH B  OaHHBM  JOKYMEHT
[IOCPEenCTBOM CCBUIKM B IIOJIHOM OOBeMe.

[IPVIME PH

[00137] CaenyromMe IOpMMEPH IIPMBEOEHH TaKMM 00pas3oM, UYUTOOE
IpefoCTaBUTL ClellMaJlMCTaM B HOaHHOM o06JlacTM TexXHMKM OlIMcaHue
TOTO, Kak CcoO3JaBaThb M MCIOJB30BaTh CIOCOOH M KOMIIO3UMLIUM COTJIACHO
OaHHOMY WM300peTeHMuI, WM He IIpeldHa3HauYeHH IJId OTpaHMueHMa obObeMa
TOT'O, UYTO M300peTaTesM CUMTalT CBOMM M300peTeHMEM.

IIpuMep 1: IlapaMeTpH PACHOHJIUTEJILHOV CYIKU

[00138] MpenmaraeTcsd crioco® [IOJIy4YeHU S IPUTOTORJIIEHHOTO
bapMaleBTUUYECKOTO [IopouKa, comepxamero BeJIoK, [IOCPelCTBOM
IpuMeHeHusI CTaIuM PaclObUIMTeJIbHOM CYIKM K = BOOHOMY  PacTBOPY
MCXOOHOT'O  MaTepuala, comepxaleMy BeJIoK. PacTeop  MCXOOHOTO
MaTepuajya, coepxamui 50 MmMr/mMia adaubeplienta, 10 MM dochdaTa (pH
6,2) m 2% Mac./o06. caxaposH, ODOOBepTallM PaCIBJIMTEJILHOM CYIKe C

IpuMeHeHVeM cymmkyu BUCHI B-290 mini spray dryer (®maBuib,
Meerapusa) . I[Ipy 3TOM TeMIepaTypa Ha BxOOe BapbupoBajiack oT 100°C

no 130°C ¢ maroMm MOBHIIEHMS B OeCSTh I'padycoB, M ECD IojiydyaeMblx B
pesyabsTaTe 4YacTUll olIpenesidyu IrnocpencrsoM MFEI., Kak nokaszaHO Ha
dur. 1, TeMmIepaTypa CYIMJILHOT'O Tal3a Ha BXOOe He BJIMAET Ha
pacrpenejieHre II0 pa3MepaM MM MOPOOJIOoTUR OeJIKOBHX MUKPOUYACTMIL.

[00139] IIpum KaxmoM TeMIepaType Ha Bxooe, MeHee OIHOTO
IpOoLleHTa I[IOJIYYaeMHX B pPe3yJbTaTe 4YacTUll, MMeJu pa3mep O6ojiee 10
MKM . KpaTkoBpeMeHHOE BO3IelCcTBRUE BEICOKMX TeMIIepaTyp u
VCIlapuTeJIbHOe oXJIaXIOeHre npenoTBpamaamn pPasJIoXeHne DeJika
apambeplieriTa BO BpeMS PACIBIIMTEJILHOM CYMKHA.

IpuMmep 2: LeJIOCTHOCTE M CTabOWUIJIIBHOCTL OeJika

[00140] OueHMBaIM MOJEKYJIAPHYI IL&JOCTHOCTE adpaubeplienTa B
IPUTOTORBRJIEHHOM bapMalleBTUUYECKOM IopolKe, IIOJIYUYEeHHOM rnocJje
PacCIBINTEeJILHOM CYIIKN . BoccTaHOBJIEHHEM IIOPOIIOK abmmbeplienTa

CpaBHMBAJIU c KUOKOM KOMIIO 3ULIMEN adambeplenTa nJis
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OQTaJIbMOJIOTUUECKOT'O BBEIOEeHMSA u C UCXOIOHOM KOMIIO 3ULIMEN,
comepxamen adpambeplient. OpTalbMOJIOTHMUECKAas KOMIO3UIMA coIepxala
40 wMmr/min apimdbepuenta, 5% (mMac./06.) caxaposu, 0,03% (Mmac./o06.)
nosmcopbara 20, 40 MM NaCl wm 10 ™M odocdhara, pH 6,2.
[lpenBapUTEJILHO IOOBEPI'HY THM PACIBUINTEeJILHOM CylKe VCXOOHHIM
MaTepMalsl ¥ BOCCTAHOBJIEHHHE BEICYIIEHHHE pPacClbJIeHMeM KOMIIO3ULIUNU
comepxasm 50 Mr/min adbamubepuenTta, 2% (Mac./o06.) caxaposw um 10 MM
dbochaTa, pH 6,2. AdubeplenT B IIPUIOTOBJIEHHOM (QpapMalleBTUUEeCKOM
[IOpOomKe, IIOJYUYEHHOM IIOCJIe PACIBUIMTEJIBHOM CYIKM, COXPaHSaJI CBO
HaTMBHOCTE UM OMOJIOTMUECKYID aKTMBHOCTE (cM. Tabimuy 5).

[00141] CrabuiabHOCTE adpamubepliellTa B BHCYIMEHHOM paclBJIeHVNEM
opomkKe OlLlLeHMBAaJIN [IoCpelnCcTBOM V3MepeHMs obpa30BaHUA
BHICOKOMOJIEKYJISPHEIX dYacTull. Yepes 3 Mecdla, 6 w™MecdueB u 12

MecHdluer ¢ nomombi SE-UPLC BOCCTaAHOBJIEHHOTO OeJika OIpelelisau
ofpasoBaHMe BHCOKOMOJIEKYJIAPHHX (HMW) uwacTui nopu 37 °C. BHCYIEHHBM

pacIOujIieHreM IIOPOoMOoK adamubeplienlTa MHKYOUpoBaau nOpu 37 °C B CYyxXUX
YCIJIIOBUAX W 3aTeM BOCCTaHaBIMBaJIM no 50 wmr/Mmn adbambepuenTa s
aHaJim3a. CKoOpoCcTb obOpa3oBaHmua HMW dYacTull ONpenessalr JIMHEeWHOMN
perpeccuey KBaIpaTHOTO KOPHA BpPeMeHM IJId BpeMeHHHX  TOoueK,
cobpaHHEIX uYepe3 3 Mecslla, 6 MecdleB win 12 MecsaueB npu 37 °C.
PesyJbTaTH, KOTOPHE IOKasaHH B Tabiauile 6, CBUIOETEJLCTBYIT O TOM,
UTO CKOPOCTBE arperalMM BECYIEHHOT'O pPacleuieHMeM adiambeplienTa
HaxXxoOMTCA B HIpemejyax (QapMalleBTUUECKM IIPpMeMIJIeMHX IIapaMeTpoB.
TABJIMIIA 5: IIeJIOCTHOCTE BHCYMEHHOT'O PaclblieHueM adpaubeplienTa

IIpenBapurensHo BoccTaHoB-

Od¢ranbmornoru- . o
NMOABEPIrHYThIN JICHHBIU
yeckast . o
PacClblUIUTCIIBHON BBICYIICHHDBIU
KOMITO3ULIMS
adhmBepuenTa CYIIKE pacrnbUieHHEM
apmubepuent  adpmudepuent
% Boccranosnenus (OP-B2XX) 99 100 96
Yucrora
% HaTtupHbIi 99,3 99,1 99.0
(SE-UPLC)
AHanus BapUaHTOB,
OTJHHAIOMIHIXCA 3APANAMI o/ ) coBHOI 79,5 79,9 79,8
(iCIEF)
‘uetora no SDS-PAGE o 1y 5 97,0 97,5 96,9

2 2 2

(anextpodopes B JJCH-
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IIpenBapurenpHo BoccTaHOB-
Odrampmororn- P P

MOABEPTrHY ThIN JICHHBIN
yecKast . .
PacIbUTUTEIbHON BBICYIIEHHbBIN
KOMIIO3ULUST
admGepuera CYIIKe pacnblIEeHUEM
apmmbepuent  adpaudepuent
ITAAT)
(HeBoccTaHOBNIEHHBIH )
Uucrora mo SDS-PAGE
% OCHOBHOM 99,0 99,0 99,0
(BoccTaHoBIEHHBIN)
Tml (°C) 67,6 - 67,3
mDSC Ta2 (°C) 85,3 ; 85,6
% oa-Criupaib 8,3 - 83
FIIR % B-JIuct 39,2 - 39,5
% OTtHOCHUTEBbHAS AKTUBHOCTH (OMOaHAN3) 84 109 103
TABJIMIIA 6: CTaBuUJILHOCTE NPUTOTOBJIEHHEIX BLICYUIEHHEIX
PAacCHBJIEHMEM MMOPOIKOB adpambeplienTa
Tepmocrabunmsarops: + Ckopoctb obpazoanust HMW
6
Pasmep basosas komno3unus Hactin aQ)J;I/;O(épuenTa fpu
YaCTHULL
50 10 MM H
(50 wr/uan a(bmzl6epueg T;;’ ocipara, p (%o HMW /\mec. 1o SE-UPLC)
5 MKM 1% wmac./06. Caxapo3bl 5,7%
5 MKM 2% wmac./06. Caxapo3ssl 3,7%

IpuMmep 3: TepMoOCTaOMUIIM3aTOPH

[00142] Bruto riokasaHo, gTo mobaBJIeHHUE BCIIOMOT'aTeJIbHEIX
BelleCTB B VCXOHHM MaTepurasl yJydimaeT TepMOCTabMUIIBHOCTE
MUKpodacTull OeJka. JIMOOMIM3UPOBAHHEIM W BHCYIMEHHBEM pPaclbJIeHreM
apambepuent (T.e. UYaCTHUE pas3MepoM 2,5 MKM, I[OOJy4dYeHHEEe U3 5
MT'/MJI MCXOOHOTO MaTepuala adbiambeplelTa) MHKyOMpoBaam opu 50 °C B
CYXUX YCJIOBMAX U BOCCTaHaBIMBaIM OO 5 MI/MiI  adiambeplienTa OJId
aHaJM3a. Pe3yJbTaTH OpUBenOeHH B Tabauie 7. CHIYUYECTh IIOPOIKa B
KOMIIOBUIIMAX, CoIepXalMx MaHHUT U M30JIeMIIMH, oKa3ajlach II0OXOXeM Ha
CHIIyUeCTb KOMIIO3MIIMM, CcomepXallMxX TOJbLKO caxapo3ly WMIM Tperajosy.
BrioueHne MaHHUTa u n30JIeMlLMHa YIIy4dInaJjio TepMOCTabMIIBHOCTE
BHICYIIEHHEIX PacIbJIeHMeM KOMIIO3MLMM, comepXallMx MeHblmre, T.e. 2,5
MKM, YaCTHWIIH.

Tabmuua 7: TepMOCTabMIBHOCTE OJIKOBHX MMKPOUACTHI pas3MepoM
2,5 MKM

Pasme TepMOCTabOUIM3aTOPE CKOpPOCTE
dopmaT P + obpaszopaHuUAa
JyacTUll
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BasoBpasga KOMIIO3MIIMA

(5 mMp/Mi 50°C (% HMW/\Mec.
adpmmbepuenTa,
no SE-UPLC)
1 MM docodarTa, pH
©6,2)
BLICyIIe HHEIE 5 5 0,2% mac./o00. 8 5%

(o]
pacIsleHueM ! caxapo3ul ’
BEICYIIEHHEIE 5 5 s 0,2% Mac./ob. 3 ga

(o]
paciLUIeHreM ! TperaJjio3H !

0,1% Mac./ob.
caxaposel
BrICYIIeHHEIE
Y 2,5 Mxkm  0,05% Mmac./o6. 5,9%
pacLUIeHreM
MaHHUTA
0,05% Mac./06. Ile
0,1% Mac./ob.
TperaJio3H
BrICYIIEeHHEE
Y 2,5 MM 0,05% Mac./oB. 5,7%
pacLUIeHreM
MaHHUTA
0,05% Mac./06. Ile
0,1% mac./ob.
BLICYIIeHHEIE 5 5 KM MaHHUTA 7 0%
pacreyieHreM ! !
0,1% mac./06. Ile
[IpumMmep 4: Pasmep u dopMa dUacTHULl
[00143] TeMIepatTypy Ha BxXome B Hacaiky, BKJIOUEHHME
[IOBEPXHOCTHO—aKTUBHOTO BellecTBa, KOHIIEHTPAaLNO PaCTBOPEHHOTO
abpimbeplLenTa M  BKJIOUEHUE  TepMOCTabMIM3aTOPOB  OLEHMBAJM  Ha
npenMeT WUxX BJIMSAHMA Ha pasMep WM QOpMy dYacTull. KoHLeHTpaluusd
GeJjylka ¥ BKJIOUEHME I[OBEPXHOCTHO-aKTMBHOTO BemecTBa B  KaXIOM
ciydae NOPUMBOIOWIIM K IOJIydeHMHO 6oJiee MeJKUMX — a B cJjydae
[IOBEpPXHOCTHO-aKTUMBHOTO BemecTBa - 0oJlee KPYIUIEX - MUKPOUYaCTHUII.

3T pe3ylbTaTH oOoOmeHE B Tabiuile 8.

Tabmuua 8: Pas3mMep M dpopMa YaCTHIL
ITapamerp Bnusinue Ha
. Bausiaue Ha
PacHbUIMTENBHON pasmep
MOpP( OJIOTHIO
YaCTHII
CYLIKH YacCTHII
Temneparypa Ha Bxozae
Her Her

(110-130 °C)

HMW uvacTuHig
adpambeplienrTa npu

Biusinue Ha cTabUIBbHOCTE Oejika

Her
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ITapamerp Bnusinue Ha
. Bnusiaue Ha
PacCTbUIUTETbHON pasmep
Mopdosoruto Bnusinne Ha crabunbHOCTD Oenka
YaCTHII
CYLIKH YaCTHUII
+ Ionmucopbar 20
bonee BricOkas
YMeHblIeHue  ——— Her
(<0,1% mac./00.) P
Konnenrpanms
! p YBennuenne HMW wactur (~0,3%)
PacTBOPEHHOIO VYMeHblIeHue Her N
1oc/ie pactbUTUTENbHON CYIIKH
BEIECTBA
CHuxeHue ckopocTu 00pasoBaHHUs
HMW B cyxux yCloBHsIX
+ TepmocTabunuzaTop Her Her yxmxy

TEPMUUYECKOTO HANPSIKEHUS.
BenuunHa 3aBUCUT OT KOJIMYECTBA U
TUTIA TEPMOCTA0MIIN3ATOPA.
[00144] Kaxk omnmcaHo B IllpuMmMepe 1, TeMmIepaTypa Ha BXOHIe

BapbupoBajlack oT 100°C mo 130°C ¢ maroM I[OBHIIEHMS B IeCHAThb
T'palyCoOB, n ECD nojgydaeMbIx B 2 pesyiybTaTe dYacTUl, OlIpeneiidlin
nocpencreoM MFI. Kak nokazaHo Ha dur. 1, TemnepaTypa CYNMIBHOTO
raza Ha BXOIOe He BJMIAET Ha paclipenejieHMe IO pasMepaM WiIn
MOPQOJIOTHMIO YacTMull. IIpM KaxIo¥ TeMIepaType Ha BXOoIOe, MeHee OIHOTO
[IpOLIeHTa I[IOJIYYaeMHX B pPe3yJibTaTe 4YacTUl, MMeJrM pa3mep 0O6ojiee 10

MKM.

[00145] obBarjeHue 0,03

o©

-0,1% wmac./06. mnoamucopbara 20 kK
MCXOIOHOMY MaTepMrally IOIPMBOOMIIO K I[OJydeHMIO O00Jiee MeJIKMX YaCTUIL
PV PAacCOBJNIMTEJIEHOM CymKe II0 CPaBHEHMI0 C pacTBopaMM MCXOOHOTO
MaTepMajyla, KOTOPHEe He colepxasJu nojamucopdar 20 (dur. 2). Ilopomok
U3 KOMIIOSMLMM, coiepxammx ©6ojee 0,1% wMac./o6. nojgmcopdbara 20,
IeMOHCTpHUpoORBRaJ obpa3oBaHMe OO0OJILNETO KOoJUUeCTBa alJioMepaTOoB U OHLI
MeHee CHOoyuuMm (T.e. O0oJiee JIMIKMM) . I[IOPOmMKM C HUBKOM CHIIYUYECTLIO

TPYIOHO IIogoanTCAd obpaboTke B IIocJjie o ymnx IIponeccax. IlosTOoMy

KOMIIO 3L, comepxXxalue MeHee 0,1% wmMac./oB. nogucopbara 20,
ABJIAITCHA NPelnoUTUTEJbHEMMA . Brlj1O Takxe oBHapyXeHO, uTo

noBaBjenue 0,03% wMac./o06. noamucopbara 20 K PacTBOPY MCXOIHOTO
MaTepMalla IIPMBOIOIMT k obpaszsoBaHu OoJjiee CcheprMUecKUX YacTull (T.e.
K 0oJlee BHCOKOMY COOTHOIEHMI CTOPOH [Majlad ocCh/OoJibllag OCh]) IIpu
PacOBUIMTEJIbHOM cymke (cM. dur. 3).

[00146] BoJjiee HM3Kasa KOHIEHTpalMsa PacCTBOPEHHOI'O BENEeCTBa B
pacTBoOpe MCXOOHOTO MaTepualla IIPpMBOOMIIa K YMEHBIIEHMI pasMepa

BEICYIIEHHEIX PacCIllBEUIeHVMeEM YaCTUIL a@nm@epuenTa IO OKOJIO 2,5 MKM (IIO
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CpaBHeHUIO C 5 MKM). MeTOn pacCHBUIMTEJILHOM CYIKM C IOpuMeHeHMeM 50
MII/MII adambeplienTa, 10 MM QocoarTa (pH ©6,2), 2% Ccaxapo3H
(Mac./06.) B KaueCcTBe pPacTBOpa MCXOIHOTO MaTepuaja IPUBOAMII K
IIOJIYyYeHMI dYacTul, ~5 MKM B JIMaMeTpe. CHIWKeHMe KOHLEHTpaluu
pPacTBOpPEeHHOTO BemecTBa B 10 pa3 B pacTBOpe MCXOOHOTO MaTepuala
(r.e. 5 /M adombepuenta, 1 MM dochaTa [pH 6,2], 0,2% caxaposH
[Mac./06.]) OPUBOOMIIO K YMEHBIIEHMI pasMepa OeJIKOBHX MUKPOUAaCTHIL
Ha I[IOJIOBMHY mo ~2,5 MM (cMm. dur. 4 ). O5TO o3HavaeT 8-KpaTHOe
YMeHbIIeHMe oObeMa  4JaCTMIIBL (23) . PacneummMreJsibHasg Ccyllika 0OoJliee
pa30aBJIEHHOTO MCXOIHOT'O MaTepuaja Tpebyer B 10 pa3 ©OoJble
BpeMeHu (~1 uyac/T) IOJg NOOJYyYeHMS TaKoTo Xe KOJIMUeCcTBa IIOpOolKa,
Kak TIpM T[OpUMEeHeHUM KOMIO3MUIMM C ©60Jiee BHCOKOM KOHIeHTpalueln.
BoJiee BEICOKOE COOTHOIIeHKE [IOBEPXHOCTHU K o0BeMy OeJIKOBEIX
MMKPOUaCTMIl MeHBIEeTO pasMepa B CcoUueTaHuM C 0Oojiee IJIUTEJILHEM
BO3OEMCTBMEM TeMIepaTyph Ha BHXOIE BO BpeMda PacClBUIMTEJILHOM CYIKU
MOXeT I[oOBepraThk OeJIOK TepMMUECKOMY HalpsSXKeHUI ¥ MOXEeT B
HEeKOTOPOM CTelleHM CHWXATh CTabUIILHOCTE.

[IpuMep 5: IoJMMepHOE IOKPHTUE

[00147] BeJdKOBBE MUKPOUACTUILE COIJIACHO HOaHHOMY M300pPEeTEeHUO
MOTYT OBTEH I[IOKPHTH IIOJIMMEPOM. OIOTOT IIPOLEeCC MOXeT HOCUTL Ha3BaHUE
"pacneuieHue" . Bkpartue, CJIOXHEI IOJIMOPTORdUP pacTBOpP AU B
OUXJIOpMeTaHe, »sTujalleTare WIM 5STaHoJie C OOBeOeHMeM BA3KOCTU IO
okoJio < 20 cIl nmpu 20 °C. IIpu OpPpUMEHEHWUM HacaOKM C IBOMHOM romauen

(cymmyika BUCHI B-290 mini spray dryer (®jgaBuib, lIBenlapusa))

KOHIIEHTpaluusa IoJuMepa cocTaBasaiaa < 10% (mMac/06.) HOpMU BHYTPEHHEM
nomavue wm < 25% (Mac./o006.) TIOpM BHemHeM [omave. MUKPOUACTUIIE

CYCIIEHIMPOBAJIM B pacTBOpe IIoJMMepa Ipu MeHee ueM 10% Mac./o06. Tin
cocTaByaaysa 40 °C, korga pacTBoOpUTeJeM OwJI IuxjopMmMeraH, 77 °C,

KOTIa pacTBOpMTeJeM OBJI sSTmialneTaT ¥ 78 °C, KoTIa pacTBOPUTEJIEeM
OBl 3TaHOJ. Tour TOIIEPXMBAIM HMWXe TeMIepaTyph cTekJoBanusa (Tgq) C
IpUMMeHeHVeM TeIllJIOBOM pyBamky, 3aloJIHEHHOW IUPKYJIVPpYyoIer JIedsHOou
BOIOM, IJId OXJaXOeHMs LUKJIOHa. Teur 3BaBuceya oOT Tin, CKOPOCTH
momauy, THUIIA PACTBOPUTEINIS UM acioupaTopa. Tmex HaACaOIKM IOAIEPXMBAJIU
Hxke 150 °C. MaxkcumaJibHEHE CKOPOCTM TIOHauM M3 BHEMHEeIOo KaHajlla U

BHYTPEHHET'O KaHalla HaCallKM C OBOMHOM IoIaden COoCTaBJIAJIN l, 2
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MI/MMH ¥ 2,6 MJI/MMH, COOTBETCTBEHHO. MOmMHOCTL, IoIaBaeMasd Ha
VJILTPasByYKOBOM »OMCIepraTop, cocTaBaajga oT 0,5 BT mo 2 BT, wm
acnmMpaTop ObUI yCTaHOBJIEH Ha 80%.

[00148] IlocpencTBoM MFI (cM. dur. 5) HabOIoOalM 3HaUUTEJIbEHOe
M3MeHeHMe B paclHpelelIeHMM pPa3MepoB B CTOPOHY 0oJiee  KpPYIIHEBIX
YacTHul, IIOCJIe HaHeCeHMS METOIOM PacCIBEJIeHMA I[IOKPHTUA M3 CJIOXHOTO
nosmmopTosdupa (POE) Ha OeJIKOBHE MMKPOUACTUIIH .

[IpuMep 6: CpaBHEeHME XapaKTepMCTHUK OeJIKOB

[00149] BeJiok (apsmbeplenT) M3 BOCCTAHOBJIEHHEX OeJIKOBHX

MykpouacTul], (Recon DP) cpaBHMBaIM C I[IPEelIBaAPUTEJILHO I[OIBEPTHYTHM

PACIBUIMTEJILHOM  CymKe  OeJIKoOM (Pre-SD FDS) n  adpamubepliellToM,
IPUTOTOBJIEHHEIM B BUIE KUIOKOM KOMIIO 3ULIUMA (EYLEA® DP), C
OIIpenejieHrEeM JIFOOBIX HeOJIaTonpu A THEIX sdbberTOR, BEI3EIBAaEeMEIX

PACIBUIMTEJILHOM CYMKOM. B OIHOM 32KCIepPMMeHTe KaxXIyid M3 5BTUX Tpex
KOMIIOBUIIMM I[OOBepralM CKOPOCTHOM CceIVMMeHTaluM - aHaJluTUUIeCKOMY
YIbLTPALeHTPUOY THMPOBaAHNKD (SV-AUC) . STOT MeTOI MCIOJNL3YIT OJ4A

OTeTeKRTMPOBaHMA WM KOJIMYEeCTBEHHOI'O OlIlpeleJIeHMA OeJIKOBEIX arperaTosB

(cMm. ny6uamkaumio Arthus et al., "Detection of protein aggregates

by sedimentation velocity analytical ultracentrifugation (SV-

AUC): sources of variability and their relative importance”,
98 (10) J. Pharm. Sci. 3522-39, 2009). SV-AUC nOpomeMOHCTPHUPOBAJO,
UTO BCE [NapTUM ABJAITCA COINOCTaBMMEMU C TOUKM 3peHMsa HMW uyacTull
(TaBmmua 9). EYLEA® DP MOXeT MMEThL HeCKOJIbBKO 0BoJjlee HUBKOoe
comepXxaHue arperaTos, TOT'Da Kak BOCCTAHOBJIEHHH  BHICYIEHHBI
pacneuieHueM adambeplienT MOXeT COOepXaTh aTlperaTH C M3MeHeHVEM B
CTOPOHY VYKPYIHEeHMS uYacTull. Ho, YUMTHBAA M3MEeHUMBOCTL IIOBTOPHHX
BHIOOPOK, HU onoHa ns DTUX TeHIeHIUMY He ABJISETCH ABHO
3HAUUTEJILHOM, ¥ B 1LeJIoM 5TU pe3yJbTaTeH He »alT UYeTKUX WU
yBeIUTeJIbHEX OOKas3aTeJIbCTE TOTO, UTO B»TU Tpu obpa3lla He HABJAKTCSH
COIIOCTaBMMEIMMA .

Tabmuua 9: Arperaumda 0OeJjika, olpemeliseMad ocpencrsoM SV-AUC

9 % Bcero
KosdpdpuiimeHT % IlpenrnoJiaraeMem ’
arperaToB
ceIVMMeHTaluM MOHOMepa, nomumep (7,5-8,0 3) (cpemee
S (cpellHee 3HaueHMe T (CpellHee 3HaueHMe =+
co) co) 3HaueHue =+
CO)

EYLEA® DP 5,161 £ 0,004 1,3 £ 0,7 1,7+ 1,2
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Pre-SD FDS 5,181 £ 0,014 1,5+ 0,5 2,2 1,2

Recon DP 5,174 £ 0,002 1,5+ 0,5 2,3 1,2
[00150] B IpyIT'OM DKCIIEPUMEHTE KaXxIyio nus STUX Tpex
KOMIIO 3ULIUN nonBeprau DKCKJIIO3MOHHOM XpoMaTorpadpnum -
MHOTOYTJIOBOMY Jla3epHOMY CRBeTopaccedaHuion (SEC-MALLS). 35ToT MeTon
Takxe VCIIOJIE 3YIOT oJjidg OeTeKTUPOBaHMA u KOJIMUECTBEHHOT O

onpenejieHrsa O€JIKOBHX arperaToB, a TakXe HelIpaBUJILHO CBEPHYTHX
BeJsikoB (cM. nOyomauraumm P. J. Wyatt, "Light scattering and the
absolute characterization of macromolecules”, 272 Anal. Chim.
Acta 1-40, 1993; Odaka et al., "Ligand-Binding Enhances the
Affinity of Dimerization of the Extracellular Domain of the
Epidermal Growth Factor Receptorl”, 122 J. Biochem. 116-121,
1997; J. S. Philo, "Is any measurement method optimal for all
aggregate sizes and types?” 8(3) AAPS J. Eb64-71, 2006). SEC-
MALLS HOpOOEMOHCTPUPORAJIO, UTO BCe MapTuM OBUIM COIIOCTaBUMBMU
OTHOCUTEJILHO TIIpOolleHTa IJomany OIuMKa ¥ PacCuMTaHHOW MacCCH  IOJIA
Kaxnooro BMIOa dYacTul, (cMm. Tabdamuy 10).

Tabmuua 10: Arperaumda OeJika, olpemejisgeMasa IIocpeXcTBoM SEC-

MALLS
Ik 1 (HMW) [IMxk 2 (OCHOBHOWM — UMCTEHIM)
OBpasern MM (xIa) Hﬂomaif tvKa MM (xIa) I[omanme nOMKa $
EYLEA® DP 264,2 (0,0) 1,0 (0,4) 119,60 (1,0) 99,0 (0,0)
Pre-SD FDS 264,9 (3,0) 0,5 (0,0) 119,9 (0,0) 99,5 (0,0)
Recon DP 268,1 (0,0) 1,2 (0,0) 120,4 (1,0) 98,8 (0,0)

[00151] Tpu KOMIIO 3L adpmbepluenTa TaKxe rnonBeprau

KaIUJIJISPHO-3JIeKTpodope3HOMY (CE) —ommUrocaxapuIiHOMY
OUMHT ePIPUHTUHTY (cMm. Iy OJIMKaLU©D Chen et al., "Profiling
glycoprotein n-linked oligosaccharide by capillary

electrophoresis”, 19(15) Electrophoresis 2639-44, 1998) "

OUHT ePHIPUHTUHTY TPUIITUYE CKUX bparMeHTOB [IOCPEeOCTBOM
CBEPXBHCOKOZOOEKTUBHOMI KMUIKOCTHOMN XpoMaToIrpabum - Macc-—
cniekTpockonuu (UPLC-MS) (cMm. nyoauranmo Sinha et al., "Comparison

of LC and LC/MS methods for quantifying N-glycosylation in

recombinant IgGs”, 19(11) J. Am. Soc. Mass. Spectrom. 1643-54,
2008) @mig OUeHKM TUIMKOBMIIMPOBAHMA WM IPYIUX [TOCTTPAaHCIAUMOHHBX

MoOIMQUKALINM, a TakKxe [IEPBUYUHOM IocJejoBaTeJIbHOCTHU . (CE) -
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OJINTOCaXapPUIOHHM OUMHTEePIPUMHTHHI IPOOEeMOHCTPUMPOBAJ, UYTO BCe IIapTuUu
ABJIAIOTCSA colocTaBuMeMM (Tadbamua 11) .

Tabauua 11: [oCTTPaHCJAUMOHHEE MOOUOUKAaLUM

Pre-
[TocTTpaHCHAUMOHHAA MOIOUOUKALIMA EYLEA® SD Recon
DP DP
FDS
C-KOHIIeBHE Bes Lys?*32 96,2% 96, 4% 96,5%
[nenTuoe ¢ u 6es
Lys432 C Lys*32 3,8% 3,6% 3,5%
YpOoBeHb Asnbt4 78, 9% 79,5% 79, 3%
nes3aMUONPOBaAHUSA
(nsohsp) B Us0AspH 21,1% | 20,5% | 20,7%
MoTUBe Asnfi-Gly
VpoBeHb Met10 97, 6% 97, 5% 97,0%
oxkmMcieHMs B Met!? Met (0) 19 2,4% 2,5% | 3,03
YpoBeHb Metl92 96, 6% 96, 6% 96,4%
OKMCJIeHUS B
Met192 Met (0O) 192 3,4% 3,4% 3,6%
YpOoBeHb Met237 97,2% 97,2% 97,2%
OKMCJIEHUS B
Met237 Met (0) 237 2,8% 2,8% 2,8%
YPOBEHEL IIellTUIa
DYLTHR
. 91DYLTHR®® 0,29% 0,34% 0,33%
(cBA3aHHBEM C
nnojiocom NR1)
TmuxkupoBaHue N- .
M N-
KOHIIEBOTO ORNOUUMPOB AHHEM 9,29 9,0% 9,08
5 KOHell
nenrtupa B Arg
YPOBEHEL He-— TUIMKO 3UJIMP OB aHHEM 04, 3% ©3,8% 64, 06%
TJIMKO3UJINPOBAHN A
Asn6s HeTJIMKO3UJINPOBaHHEM 35,7% 36,2% 35,4%

[00152] XpomMaToT'paMMEl IIENTUIOHEX KapT B BOCCTaHaBJIMBaKIUX U
HeBOCCTAaHaBJMBAKIUX YCJOBUAX OBUIM BMU3YyaJIbHO COINOCTABMMEIMU CpPENN
Tpex obpa3uock adpambeplienTa. HUMKaAKMX YHUKAJLHBEX WJIXM 3HAUUTEJbHBIX
[IMKOB, COOTBETCTBYIINX My TaHTHEM [IOCJIeDOBATEJIEHOCTAM, B
BEICYIIEHHOM PacCHBUIEeHUEM oBpasue He HaOJmonajoch. Bce
IIOCTTPAHCIALUVMOHHEE MOIOVOUKALNMM [IPUCYTCTBOBaJM BO BCexX obpa3lax:
yIoaJjleHre C-KOHLIEBOTO JIN3UHA, oe3aMUOVNPOBaHKe acrapalruHa,
OKMCJIEHMEe MeTMOHMHa U TJIMKMPOBaHMe achapalMHa. I[podouiam canT-
ClleuUPUUHOTO TJIMKOZUJINPOBaHU A B 5 N-cBA3aHHEX camTax

TJIMKO3UJIMPOBaHMA  IIOKaszaHH BO Bcex Tpex obpasuax. lpodowuiu
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OUCYJIBEOUO-CBA3AHHEIX [IelNTUIOB BO BCeX TpexX obpasllax COOTBETCTBYIT
OUCYJIEOUO-CBASHBAKIINM OPOOUIIAM, OXMIOaeMeIM OJsa adaubeplenta. Ha
KapTax HEeBOCCTAHOBJIEHHEX IMEeNTHUIOB B TpexX aHallu3MpyeMEX ofpaslax
He UOEeHTUOMUINPOBAJIN HUKAaKUX 3HAUNTEJIbHEIX YPOBHEN
PAHIOMMBUPOBAHHEIX MWJIM CcoIepXamux CBOOOOHHY LIMCTEeMH IIelITUIOB.
PesyJsbTaTH aHaJIN30B NenNTUOHOT'O KapTHUpoOBaHUA BEICYIIEHHOTO

pacrneieHueM adpambepliernTa COOTBeTCTBOBaJIN STaJIOHHOMY CTaHIapTy

EYLEA® DP.

Mpumep 7: BavgaHue  BJAQXHOCTM Ha CTaOMJILHOCTL OeJjilka B
IIPUTOTORJIEHHHX (QapMalleBTUUECKHMX IIOPOMKax

[00153] BrICylIeHHEIE PacCHeJIeHUMEM  KOMIIO 3ULIUK Tpex pPa3HBIX
OeJIKOB IOJy4daJlM B COOTBETCTBUMM CO CIIOCOOOM, OIMCaHHEM B IIpumMmepe
1. UYeTeHpe NOPUTOTORBJIEHHEX [IOPOMKa IJA KaXIoTo U3 Tpex OeJIKOB

IIoJIy4Yaljim C pPa3JIMYHEIM KOJIMYeCTBOM BJIarl. STUMUA TpeMA OeJikaMM OBIN

IgGl, 1IgG4 wum w™MoJekyJa-JioBymka (adpambeplient). KaxOwli IOPOIOK
adpambeplienTa conepxaJl 83,8% (Mac./Mac.) adpambeplenTa, 2,1%
(mMac./Mmac.) dochara m 14,1% (Mac./Mac.) caxaposH, a CcoIepxaHue

BOOH HaxXOIMJIOChH B 1IMmanasoHe oT < 0,5% mo > 6%. KaxOell I[IOPOIMOK

IgGl comepxa 80, 9% (Mmac./Mac.) IgGl1, 1,5% (Mac./mMmac.)
TMcTHUIMHa, 16,4% (mMac./mac.) caxapos3w u 0,2% nojamcopbara 80, a

comepxaHMye BOIB HaxoIMJIOCH B IOmanasoHe oT < 0,5% mo > 6%. Kaxmwh

nopomok IgG4 comepxan 44,5% (mac./mac.) IgGl, 0,4% (Mac./mac.)
aleTaTa, 56,3% (Mac./mMmac.) caxaposu u 0,4% nosgucopdara 20, a

comepXaHMe BOIE HaxOOMJIOCH B IOManasoHe oT < 0,5% mo > 6%.

[00154] Tlopomku xXpauuau npu 50 °C B TeueHMe 6 HeOeJb.
Obpasusl IoJIydaJld uYepes TpU HeOeJM, OIOMH MecHdll M IeCThb HeleJlb.
OOpasusl BOCCTaHaBJIMBAJM, W OLEeHMEBaJM OeJIKM Ha IIpeIMeT W3MeHeHUSI
BEICOKOMOJIEKYJIAPHEIX yacTull [IOCPELCTBOM SE-UPLC. CKOpOCTH
arperallMM pPacCUMTHBAJM Ha OCHOBe 3HadeHuM HMW, [OOJYUYeHHEIX U3
BOCCTAaHOBJIEHHHX 00pa3l0oB. Pe3yJbTaTH NpelcTaBJIeHH B Tabiuie 12.

Tabmuua 12: BiMAHMe BJAl'M B IIPUIOTOBJIEHHOM OQapMalleBTUUeCKOM
[IOPOWIKe Ha CTabMIIBHOCTL DeJika

CKOpOCTE arperalmumn

ComepxaHue BJlarm
AP npu 50 °C

MoJiekyJiia

% BONH, Mac./Mac.
( ARl ) (% HMW/Mec.™)
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0,36 1,08
0,80 1,08
3,71 1,38
12,94 11, 62
0,01 12, 60
0,88 11,07
5,31 8,74
13,06 20,84
0,01 13,29
0,92 12,47
5,45 10,99
14,12 27,20
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$OPMYJIA MBOEPETEHNA

1. Crioco® [NOJIYyUYeHU A NPUTOTOBRJIEHHOTO bapMaLleBTUUYECKOT'O
IIOPOIMKa, BKJIIOUAKIINN

a. pacIbBUleHMe BOIHOT'O pacTBopa, CoIepXameIo:

i. TepMOCTabuIM3aTop u BeJIOK—JIOBYIIKY npu MOJIAPHOM
COOTHOmeHMr MeHee 300 MoOJbE TepMoCTabmiaM3aTopa Ha MOJIb Oejika-
JIOBYWIKN; U

ii. OONMOJHMTEJILHOE BCIIOMOTaTeJIbHOEe BelecTBO; U

b. »OpuMeHeHMe TellJla K pPacHObJIEHHOMY BOIOHOMY PpPacTBOPY C
IOJIydeHMeM OPUTOTOBJIEHHOTO GapMalleBTUMUYeCKOTO IIOpOolKa,

TIe MNPUTOTOBJIEHHHM GapMalleBTUUECKUM I[IOPOMOK He IMonoBepraeTcHd
BTOPUUHOM CYIIKE.

2. Cnoco6 mo m.l, TIOe MOPUTOTORJEHHHM OdapMalleBTUUECKUN
[IOPOWOK COOEPXUT OT NPUOIM3UTENBEHO 3% 1o nOpubiamsmTesbHO 10%
(Macc./Macc.) BOMH.

3. Cnoco®6 mno 1.1, TIe IOONOJIHUTEeJIEHOe  BCIOMOTAaTeJIbHOE
BEIleCTBO MNpPencTaBjigeT cobol 0Oydep MIM HEeMOHOTEeHHOe IMNOBEepPXHOCTHO-
aKTMBHOE BEMEeCTBO.

4, Cnoco® mo mn.l, rme TepMOCTabMUIM3aTOp BKJIKOUAET Caxaposy
WM Tperajosy.

5. Cnoco6 mno 1m.l, TIe TepMOCTabuaM3aTop He  COIEPXUT
MOJIEKYJIY C MOJIEKYJIAPHOM Maccom 6oJjiee 200 T/MOJIb.

6. Conoco® mno m.l, roe TepMOCTabuIM3aTop BHOpaH M3 TIpPYIIIH,
COCTOAmMEN M3 MaHHUTA, M30JIeMlMHa, OIpOoJMHa U MX KOMOMHAaLNN.

7. Cmnoco6 mo m.l, TIOe BOOHEM pacTBOpP comepxuT 2-200 Mr/mi
Beska-JoBymky u 0,1-2% (Macc./o00.) TepMocTaduiIMszaTopa.

8. Cnoco®6 mo m.6, TOe TepMOCTabuIM3aTop COmepPXuT (1) MaHHUT
n (iil)usoJyeNuMH MV OPOJIMH.

9. Cnoco® 1o n.l, I'le BOOHHEM PaCTBOP He comepxuT Oydep.

10. Cmnoco6 mo mn.l, TOoe BOOHEM pacTBOop colepxuT 0,5 MM - 10
MM Bybdepa.

11. Cnoco6 mo mn.l, r©me BOIOHHY pacTBop colepxur 0,01-0,2%
(Macc./00.) HEMOHOTEHHOTO IOBEPXHOCTHO-AKTMBHOTO BEMEeCTBa.

12. Cnoco® mo m.l, OONOJHMTEJILHO BKJIOUAKMNWM CYCIeHOMPpOBaHUE
IPUTOTOBJIEHHOTO bapMalleBTUUECKOTO IIOpOoMKa B OpPTaHUYeCKOM
pacTBOpe, CcoIepXameM OMopas3jlaTaeMbll TI[IOJIMMEep; ¥ PacClBUIMTEJIEHYIO
CYWKY CYCIHeH3UM C oO0pa30BaHUEM IIPUTOTOBJIEHHOTO (QapMalleBTUUECKOTO
IIOpOMKa C TIOKPHTHEM, IIPU DTOM I[IPUIOTOBJIEHHHN (QapMalleBTUUYeCKUN
IIOPOWOK He TIOoOBepraeTcs BTOPUUYHOM CylKe IIepeld OGopMMpPOBaHUEM

IIPMIT'OTOBJIEHHOTI'O @apmaueBqueCKoro [IopomKa C IIOKPEHTHMEM.
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13. Crnoco6 mno n.l, rTme ©OeJIOK-JIOBYMKa IIpedcTaBJgeT coboun
OeJIoK-JIOBYIIKY VEGE.

14. Crnoco6 mo m.l1l3, 1Tme O©0eJIOK-JIOBYMKa IIpedcTaBJigeT coboun
admmbeplienT.

[To moBepeHHOCTH
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D NOCACAYIOMHUC NOKYMEHTHI YKa3aHbl B NPOAOJDKCHAA

* Oco6Ble KaTeropHH CChIIOYHBIX JOKYMEHTOB:

<A» - IOKyMEHT, onpeaenaomuit oGmui ypoBEHs TEXHUKA

«D» - IOKyMEHT, npuBeACHHBIit B eBpa3uiickoli 3asBke

<E» - 6onee paHHHH JOKYMEHT, HO OMy6JIMKOBaHHBIH Ha JaTy NOJAYH

eBpasulickol 3asBKH WK NIOCTIE HEE

«O» - NOKyMEHT, OTHOCAIMMHACS K YCTHOMY PacKphITHIO, 5KCIIOHHPO-
BaHHIO H T.1.

"P" - JOKyMEHT, onyGINKOBaHHbIN A0 AATH NIOAYH €Bpa3HIicKOM
3ad4BKH, HO NIOCJIE AaThl HCTIPANIHBAcMOIo pHopUTeETa"

«T» - Gonee MO3AHMIM AOKYMEHT, ONYGIHKOBAHHBIH NOCHE AATH IPHOPHTETA H

NIPHBEJICHHBIH JUIS TOHHMAaHHA H300PETEHNS

«X» - JoKyMeHT, nMetomuii Hanbosnee 61H3K0€C OTHOIIEHHE K NMPEAMETY NOHCKA,
Hopoyaluii HOBU3HY HIIH H300peTaTelIbCKAil YPOBEHS, B3ATHIA B OTACIBHO-
cTH

«(Y» - IOKYMEHT, MMeIomuii Hanbosiee GIM3KOE OTHOIMICHHE K NPEAMETY NMOKCKA,

nopoyamui uso6perarensckuit ypoBeHb B COUETAHHH C IPYTHMH JIOKYMEH-
TaMM TOH e KATErOpHH

&» - IOKYMEHT, SBIAIOMMUICA NATCHTOM-aHaIOTOM
lKL» - IOKYMCHT, NIPHBC/ICHHBIH B APYrHX LIENAX

Jlata npoBeficHua naTeHTHoro moucka: 13/01/2022

Y10THOMOYEHHOE JIULIO:
3amecTUTENL HaYAIBHUKA YHpaBHCHHﬂ IKCNCPTH3BI
HayanpHuk oTAENa XUMHA H MEHLIMHBI

A.B. Yeban
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