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KOMIIOBHUIIMM M CIIOCOBEI I[OJIYUEHMSI BEJIKOBBEIX MMKPOUYACTHL]

OBJIACTE TEXHUKU

[0001] HaHHOE nz3o0bpeTeHNe, Kak npaBujo, 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 nyoOaukaLMM 3SadBKM Ha oaTedHT 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 nybimuxkaumm 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 nyo6aukaumm 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 odur. 2 wu30OpaxeH JMUHEVHHN Ipaduk, WLIOCTPUPYIINNA
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)
TepMocTabuim3arTopa Kk 0Oelyiky. Kowmmnosmuumy, oOOO3HaAUeHHEHE KBalpaTaMu
CO CIUJIOWHOM 3aJIMBKOM, cCoIepXaT TOJBKO caxapo3y. KoMmosuuuu,
comepxXxallle IOpyIMe TepMOCTabMIM3aTOPE, WM300paXeHH Hes3aKpalleHHBEMU
KPpyXKaMM .

[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.
OTHOIEHVE  HACHIIHOM IUJIOTHOCTM [OPOoWKa K OOBEMHOM IIJIOTHOCTHU
[IOPOIKaA) B YCJOBMAX  OllepallMM IO  HAIOJHEHMID MM  YCJOBUAX
XpaHeHusa, cocTapjsawmee < 1,5, < 1,45, < 1,4, < 1,35, < 1,3, <
1,25, < 1,2, < 1,15 mwm < 1,1.

[0025] B HEKOTOPEIX BapmuaHTax peanmsanmum n300peTeHnd
IPEeONoOUTUTENIBEHEM CIIOCOOOM OIpenejleHMsa CHIIydYeCTM IIOPOllKa SABJISETCH
TeCT Ha IpWuIullaHMe K CTeHKaM O@JjlakoHa. O@JakKoOH M3 IIPpO3padHoIo
CTeKJIa YaCTUUHO HaIlOJIHAKT IIPUTOTORJIEHHEM bapmMmalleBTHUUECKUM
IIOPOMKOM, 3aTeM GJIaKOH BpamaiT 10 eT'0 BepTHUKaJIbHOM OcCH. IIOpOomoK,
KOTOPHM crnoco®eH CcBOOONHO OCHIATHCA I[IpM BpalleHMM  dJIakoHa,
ABJIAeTCA CHOyUYMM. IIOpPOmMOK, KOTOPHM WMMeeT HeKOTOopyk CTeleHb
CTaTUUEeCKOTO 3apdma, ABJANIETOCS IPWUMHOM eTo I[IpUIMIaHug K
CTeHKaM QJIakOHa, WIn TpebyeT JeIKOoI'o IIOCTYKUMBAHUA WM YyHOaJleHUSd
CTaTUUEeCKOI'O 3apgala, 4YTOOH BaCTaBUTL €I'0 OCHIIATHCHA IIpM BpalleHUM
bJjlakOHa, B HEeKOTOPHX BapMaHTax pealrn3aluy CUuTaeTCHd CHIydMM. B
HEKOTOPEX BapMaHTax peajus3aluy M300peTeHUsa I[IOPOWOK  ABJISAETCH
CHIIyuMM, ecqam < 30%, < 25%, < 20%, < 15%, < 10% mm < 5%
BHYTPEHHEN TIIOBepxXHOCTM  (JIaKOHa  IIOKPHBAaEeTCsS  IIOPOWKOM  IIOCJe

BpameHnA @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 najblieM o ¢JjakoHy 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 MacCCH 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/C,

v

50 mMmr/c, > 55 Mmr/c, = 60 mr/c, = 65 mumr/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) BkJIOUYEHa 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 BapMaHTax peajMz3aluu U300peTeHUs dopMa
BeJIKOBOM  MUKPOUACTHIE  ABJIAETCH IIOUTU ChepuUecKoM. B oznHOM

BapuruaHTe peajimsalln n300peTeHn g COOTHOIIeHNME CTOpPOH BeJIKOBOM

MUKpOUYaCcTUIE cocTaBjdeT 2> 0,80. B @»OpyrroM 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 mxMm, 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 pealM3aluM M300peTeHMA NpeljlaTlaeMu
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% (Mmac./Mac.) Bome, < 2,8% (Mac./Mac.)
BomOH, < 2,7% (mMac./mMac.) BomH, < 2,6% (Mac./mMmac.) BomH, < 2,5%
(Mac./Mac.) Bome, < 2,4% (mMac./Mac.) Bome, < 2,3% (Mac./Mac.)
BomOou, < 2,2% (mMac./mMac.) Bozme, < 2,1% (Mmac./mac.) Bomu, < 2,0%
(Mac./Mac.) Bome, < 1,9% (mac./mac.) Bome, < 1,8% (Mac./mac.)
Bomu, < 1,7% (mac./mac.) Bogme, < 1,6% (Mac./MmMac.) Bomu, < 1,5%
(Mac./Mac.) Bome, < 1,4% (Mmac./Mac.) Bome, < 1,3% (Mac./Mac.)
Bomel, < 1,2% (mac./mMac.) Bome, < 1,1% (MmMac./Mac.) Bome, < 1,0%
(Mac./Mac.) Bome, < 0,9% (Mmac./Mmac.) Bome, < 0,8% (Mac./Mac.)
Bomel, < 0,7% (mac./mac.) Bogme, < 0,6% (Mac./Mac.) BomeH, < 0,5%
(Mac./Mac.) Bome, < 0,4% (mac./Mmac.) Bome, < 0,3% (Mac./Mac.)
pomel, < 0,2% (MmMac./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.) BOIH, %-2% (Mmac./Mac.) Bome, 0,05%-2% (mac./Mac.)
pomel, 0,5%-2% (Mac./Mac.) BonOe, 1%-2% (Mac./mac.) Bomel, 0%-1%
(Mac./Mac.) BOIHI, 0,05%-1% (Mac./Mac.) BOIIH WJIN 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.)
BOIOE. B HEeKOTOPHX BapMaHTax pealu3aluM 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 Mecsdla, IO MeHbIelM Mepe 5 MecslleB, II0 MeHbllel Mepe 6 MecAlleB,
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] CTaBUJILHOCTE MOXeT OBITE 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% Benka. 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 ¢QopmMe 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 HeKOTOPHX BapMaHTax pean3aluuu wus3obperTeHus 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 OHOHOTO WM 0OoJiee M3 CcaxapO3H, 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
TEPMOC TABWINZATOP
KOMH;BMEA%E?%E@?;E?TCAXAPQBA_TPiP?gOS MA?:MT MBOHﬁ?HMHngﬂggOTEA
JI) MAC.$OB.)MAC}/OB. MAC}/OB.MAC./OB.)MAC./OB.)

19 50 10 2 0,015
20 50 10 1 0,015
21 50 10 1 0,5 0,5 0,015
22 50 10 2 0,015
23 50 10 1 0,5 0,5 0,015
24 50 10 1 1 0,015
25 50 10 2 0,03
26 50 10 1 0,03
27 50 10 1 0,5 0,5 0,03
28 50 10 2 0,03
29 50 10 1 0,5 0,5 0,03
30 50 10 1 1 0,03
31 50 10 2 0,06
32 50 10 1 0,06
33 50 10 1 0,5 0,5 0,06
34 50 10 2 0,06
35 50 10 1 0,5 0,5 0,06
36 50 10 1 1 0,06
37 50 10 0,1

38 50 10 0,1

39 50 10 1 0,5 0,5 0,1

40 50 10 0,1

41 50 10 1 0,5 0,5 0,1

42 50 10 1 1 0,1

43 5 1 0,2 0,015
44 5 1 0,1 0,015
45 5 1 0,1 0,05 0,05 0,015
46 5 1 , 0,015
47 5 1 0,1 0,05 0,05 0,015
48 5 1 0,1 0,1 0,015
49 5 1 0,2 0,03
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Tabanua 3: VICXOOHEIM MaTepualyl ¢(apMalleBTHUEeCKOTO IIOPOMKa,

comepXalyil  TepMOCTabuiIM3aToOpH, Oybep ¥ IIOBEPXHOCTHO-aKTUBHOE

BEIleCTBO
KOMIIOHEHTH XMIOKOTO MCXOIOHOTO MaTepmuaja (MIr/miI)
OGpaBalBeHOKCaxapo3anePaﬂoBaMaHHMTMBOﬂeﬁHMHﬂpOHMH®OC®&THOHMCOp@a
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 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
Tabiuiia 4: KosdpdbuiimeHTH COOTHOIIEHM I KOMIIOHEHTOBRB
bapMaleBTHUUECKOT'O IIOPOIIKa M CTEeleHb alpelralunu
BecoBoe MoJiapHOe CTelleHb
COOTHOIIEHME COOTHOIIEHNE arperauumn
% Mac./mac.
Obpase TepMOCTabuUIM3aT TEPMOCTaAbUIM3aTOP opmu 50°C
TJIMKOIIPOTENH op/ /
a B TIOPOIKEe
(% HMW/MecdLr
T'nmmronpoTerH TJIMKOIIPOTEUH )
67 97,5 0,0 0 20,0
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
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BecoBoe MoJsiapHoOe CTeleHb
COOTHOIIEHNE COOTHOIIeHNE arperaumu
$ Mmac./mac.
Obpase TepMOCTadbuUIM3aT TEePMOCTabUIM3aTOP opu 50°C
TJIMKOIIPOTENH op/ /
a B IIOPOUKeE
(% HMW/Mecsdil”
I'nmuronpoTenH TJIMKOIIPOTENH 2)
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 4,9
88 73,4 0,4 253 6,8
89 73,4 0,4 351 7,8
[0061] B HEKOTOPEIX BapMaHTax peanusalnmnum n300peTeHnd

3aaBJIeHHLM TepMOCTaGMHMBaTOp COIOEPXNT OIoIHY i BoJiee MaJIbIX

MoJiekyJl (£ 200 rpamMMm Ha MOJIB) 0e3 craduiam3aTopa MaKpoMoJekyJl. [Ipu
OaHHOM BECOBOM COOTHOIEHUN BRJIOUEHNE HM3KOMOJIEKYJISAPHEIX
TEepMOCTabUIN3aTOPOB MOXET MaKCUMN3UPOBATE OTHOUIEHNE
TepMoCcTabuamsaTopa K OeJlKy B pacdueTe Ha MOJb, TeM CaMbM
ofecrneumMBasa IIpPeMMymeCTBO OJA CTabMIBHOCTM. MaJiele  MOJIEKYJIH,
KOTOPHE I[IPUMEHAKNTCA B KaueCTBe TepMoCTabuaMsaTopa, BKJIOUAKT
MOHOCaxXapunH, Takmne Kak pubosa, oe30KCUpubosa, TJIIOKO3a,
bpykTO3a, TrajlakTozsa M T.II., CcaxXapHbe CIMPTH M IOPpYyTHMe IIOJIMOJIEHL,
TakMe KakK BSpUTpUT, IUIMLEPUH, Tpeur, apabur, KCUIKUT, puUOUT,
MaHHUT, copbur, rajakTuT, OyuuT, MIUT, MHOBUT U T.I., WU
aMMHOKMCJIOTH, TakMe KaK apIMHMH ¥ IHUOIPOQOOHEE aMMHOKMCJIIOTE
TJIMIIVMH, aJlaHWH, BaJIMH, JeWlWH, W30JeNlMH, IIPpOJIMH, OGeHMJIaJIaHuH,
METHMOHMH WU Tpunrobdad ¥ T.0. ['mMOpodoOHEE aMMHOKUCIIOTE MMEKT
ammpaTndyeckre OOKOBEHE LellM C O4YeHb MaJlbIMM OUIIOJIEHEMY MOMEHTAaMU U
TOJIOBKY (moygapHyn) KapOOHOBOM KUCJIOTHL. [TosTOoMYy CBOOOIHEE
TUOPOQOOHEE aMMHOKUCJIIOTEHE ABJISARTCHA aMpuilaTUudeckuMu. He xejiad OBTH
CBS3aHHBIMU Teopuen, nojiarawnT, uTo amMpmIiaTUIe CKUMN
TEPMOCTabMIM3aTOP MOXeT OO0OeCleuMBaTh HEKOTOPYKR 3aluTy OeJika OT
DeHaTypaluun T'PaHMLEL paszneia BOIHOM n BO3IOYMHON cpern.
[IpennouTuTeJIbHEIE HU3KOMOJIEKYJIAPHEE TepMOCTaOMIIM3aTOPH BKJIOYAT
MaHHUT, WM3O0JIEMUMVH U IPOJIMH.

[0062] B HEKOTOPHIX BapMaHTax peanmsanmnum n300peTeHnd

TEepMOCTabMUIIM3aTOP COOEPXUT TOJIBKO cCaxaposy, TOJIBKO TpeIrajlozy,
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TOJILKO M30JIeMLIMH, TOJbBKO MAaHHUT WMJIM TOJBKO IIPOJMH. B HEKOTOPHX
BapMaHTax peajlus3aluuu Mn300peTeHmsd TepMOCTabMIM3aTopP COIEPXUT
KOMOMHA LU caxapoO3H u Tperajio3H. B HEeKOTOPHIX BapMaHTax
peanuzaluu M300peTeHMd TepMOoCTadbuiIM3aTop CONEPXUT  KOMOMHALIMIO
caxapo3H M Tperajlo3H B BeCOBOM COOTHOIWEHMM, CocTaBJjdomeM 3:1-
1:3, okoJsio 2:1, okoJio 4:3, okoJjo 1:1, okoJjio 3:4 MM OKOJIO 1:2.

[0063] B HEKOTOPEHIX BapMaHTax peannusaunum n300peTeHnd
TepMOCTabMIN3aTopP COOEepPXUT KOMOMHA LI caxapo3H, MaHHUTA U
M30JIeMLNHA .« B HEKOTOPHIX BapMaHTax peann3aluum n3o00peTeHmns
TepMOCTadbMIN3aTop COOEepPXUT KOMOMHA LI caxapo3H, MaHHUTa U
M30JIeMlMHa B BEeCOBOM COOTHOIIEHMM, cocTaBjgioomem 4:3:1, 2:1:1,
4:1:3, 2:3:1, 1:1:1 mom 2:1:3.

[0064] B HEKOTOPHIX BapMaHTax peannusanmnum n300peTeHnd
IIPUTOTORJIEHHEE (QapMalleBTUUeCKMe TIOPOIKM, COIOepXalye caxapos3y,
uMelT ©0o0Jiee BHCOKYID CTeleHb arperaluM, UYeM IIOpPOIKM, B KOTOPHX
IpuMeHSIeTCsa MaHHUT, W30JIeMlMH, OPOJMH WIM UxX kKoMOMHauuu (Our.
6) .

[0065] B HEKOTOPHIX BapMaHTax peannsanmnum n300peTeHnd
TepMOCTabMIM3aTOPR COOEPXUT  KOMOMHalMI  TPpelallo3H, MaHHUTa WU
M30JIEVLIMHA . B HEKOTOPHIX BapMaHTax peannusauumn n3obpeTeHms
TepMOCTadbMIM3aToOp COLEepPXUT  KOMOMHALMUI  Tpel'allosH, MaHHUTa WU
M30JIeMlIMHa B BECOBOM COOTHONEHMM, cocTaBjgwomem 4:3:1, 2:1:1,
4:1:3, 2:3:1, 1:1:1 mim 2:1:3.

[0066] B HEKOTOPHIX BapraHTax peannsaumnum n300peTeHnd
TepMOCTabuIN3aTop COIEPXUT KOMOMHALIMIO CaxXapos3b UM M30JIeMlMHa. B
HEKOTOPEIX BapMaHTax pealr3aluMy U300peTeHusa TepMoCTabuams3aTop
COIEepXUT KOMOMHALIMI CaxapOo3H UM TpeTraJlo3H B BECOBOM COOTHOIEHWUMU,
cocTarjggomeM 3:1-1:3, okoJo 2:1, okojo 4:3, okojio 1:1, okojo 3:4
WIn okoJio 1:2.

[0067] B HEKOTOPHIX BapMaHTax peannsanmnum n300peTeHnd
TepMOCTabMIM3aTOPR COIEPXUT KOMOMHALIMIK Ccaxapo3H M [OpoJIMHa. B
HEKOTOPEX BapuaHTax pealr3aluMy U300peTeHusda TepMoCTabuams3aTop
COIEepPXUT KOMOMHALIMKD CaxXxapo3bs M I[IpOoJIMHa B BECOBOM COOTHOIIEHUMN,
cocTapjagomeM 3:1-1:3, okoJio 2:1, okoJjo 4:3, okojgio 1:1, okoJjo 3:4
Wi okoJio 1:2.

[0068] B HEKOTOPEHIX BapMaHTax peanmsanumnum n300peTeHnd
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TepMOCTabuiIn3aTop COOepPXUT KoMOMHALMI CcaxXapos3s M MaHHMTa. B
HEeKOTOPHX BapMaHTax pealu3aluMy MU300peTeHusS TepMoCTaduam3aTop
COOEepXUT KOMOMHAIIMI0O Caxapo3h M MaHHMTa B BECOBOM COOTHOIEHUHU,
cocTapJjagmomeM 3:1-1:3, okoJo 2:1, okoJjo 4:3, okojgio 1:1, okoJjo 3:4
MM OKOJIO 1:2.

[0069] B HEKOTOPEIX BapuaHTax peanusanmnm n300peTeHnd
TepMOCTabuUIN3aToR COIHEPXUT KOMOMHALMIO MaHHMTAa ¥ M30JeMlrHa. B
HEeKOTOPHX BapMaHTax pealu3aluy MU300peTeHUusS TepMOoCTaduIm3aTop
COOEPXUT KOMOMHAILIMIO MaHHUTAa UM MB30JIeMliMHa B BECOBOM COOTHOMEHUM,
cocTarJjgomeM 3:1-1:3, okoJio 2:1, okojo 4:3, okojio 1:1, okojo 3:4
I okoJio 1:2.

[0070] B OIOHOM BapMaHTe peannusanmnum n300peTeHuda
TepMOCTabuiIn3aTop IIPpeOCcTaBJigeT cofoM caxapo3ly, IIPUCYTCTBYIYIO B
3agaBJIEHHOM TIIPUITOTOBJIEHHOM (QapMalleBTUMUECKOM IIOPOIKe B BEeCOBOM
COOTHOmMEeHMM K OeJIKy, COCTaBJIAKMeM OT OKoJio 1:5 mo 2:5. B mpyrom
BapMaHTe peaJu3aluy unu3o0bpeTeHUd OIPUTOTORJIEHHEM QapMalleBTUUeCKUN
[IOPOMOK COOEPXUT Caxaposy, MaHHUT, W30JeMlMH u O0eJJOK B BECOBOM
COOTHOIIEeHMM, CcocCcTaBJidnmeM okoJio 2:1:1:10.

[0071] B OIOHOM BapMaHTe peanmsanumnum n300peTeHnd
TepMOCTabuInu3aTop OpelcTaBJgeT cobol Tperaljloly, IIPUCYTCTBYKIYD B
3agBJIEHHOM TIIPUIOTOBJIEHHOM (QapMalleBTMUECKOM IIOPOIIKe B BeCOBOM
COOTHOImEeHUM K OeJIKy, COCTaBJIAKIEM OT oKoJio 1:5 mo 2:5. B mpyrowm
BapMaHTe pealu3aluy u300peTeHUd NIPUTOTORJIEHHEM QapMalleBTUueCKUM
[IOPOMOK COIOEPXUT Tperaljlo3y, MaHHUT, HM3oJeMuMH U O0eJIOK B BEeCOBOM
COOTHOIIeHMM, CcocCTaBJidnmeM OKoJio 2:1:1:10.

[0072] B OIOHOM BapMaHTe peannsaumnum n300peTeHuda

IPUTOTOBJIEHHEY (QapMalleBTUUECKHUM I[IOPOMOK COIEePXMUT OKoJIo 71-75%

(Mac./Mac.) TJMUKOIOpoTeuHa, 14-15% (Mac./Mac.) MaHHUTa, 14-15%
(Mac./Mac.) wu30JeMLUMHa WJIM OpOoJMHa, 2-2,5% (Mac./Mmac.) Ovdepa u
3-8% (mac./mac.) BOIH.

[0073] B HEKOTOPHIX BapMaHTax peannusalnmnum n300peTeHnd

IPUTOTOBJIEHHHY  (QapMalleBTUUECKMY  IIOPOWOK IIOJIydalT M3 BOOHOTO
pacTBOopa, CoIepXameI'o 3afABJIEHHHEM OeJIOK M IOpyIMe BCIOMOT'aTeJIbHEE
BelleCTBa. 3TOoT MCXOIHHM BOOHHY  pPacTBOP Takxe Has3HBaeTCAd
"MCXOOHEM MaTepuaa". B HEKOTOPHIX BapMaHTax peannsanmnum

n300peTeHsa MCXOOHB MaTepuaJl MOXeT comepxaTk oT okoJo 0,005 mo
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okKoOJIO 5% TepmocTabuiamMzaTopa; OT OKOJIO 0,01% 1mo oxoJio 4%
TepMOCTabuiansaTopa; oT OKOJIO 0,02% oo OKOJIO 3%
TepMOCTabuiamnsaTopa VI oT OKOJIO 0,05% oo OKOJIO 2%
TepMoCTadbuIM3aTopa B OOBLEMHO-BECOBOM COOTHOmeHuM (mMac./o06.). B

HEeKOTOPHX BapraHTax peanmnzaumuu n300peTeHnud [IPUTOTOBJIEHHEIM
bapmalleBTMUECKMI [IOPOWMOK  COIJIACHO HaHHOMY M300PEeTEeHMIO MOXET
comepxaTs (Mac./o06.) oxkojgo 0,01%; 0,02%; 0,03%; 0,04%; 0,05%;
0,06%; 0,07%; 0,08%; 0,09%; 0,10%; O0,11%; 0,12%; 0,13%; 0,14%;
0,15%; 0,16%; 0,17%; 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%;
0,78%; 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,e%; 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%;
9

4,0%; 4,7%; 4,8%; 4,9%; miam okojo 5, 0% TepMoCTabuUIM3aTOPOB.

[0074] B acmoexTe IJaHHOTO M300peTeHMs, B KOTOPOM B IIOPOIKE
OTCYTCTBYET TepMOCTaduUIN3aTopR, oCTaTouHasd BOIa CIIYXUT oJsa
cradbunmszaumm OeJika.

[0075] BeJiok, comepxamuhcsa B 3adBJIeHHOM MIPUIOTOBJIEHHOM
bapMalleBTUUYECKOM [IOPOIIKE, He oTrpaHUuUMBaeTCsd KaKUM-JInBO
KOHKPEeTHEM OeJIKOBHM CcoeIMHeHMeM. B KOHTeKCTe OaHHOTO IOOKyMeHTa
TepMrH "OeJsiok" BKJIKOUaAeT TepalneBTUUeckue OeJIKM, pPeKOMOMHAaHTHHE
OeJIKkM, WMCIOJIb3YyeMble B MCCIeIOBaHMAX WM Tepaluy, OeJIKM—JIOBYIIKU U
opyrme peunentop-Fc-camuTele  Oelku, XMMEPHHE  OeJIKWU, aHTUTeJa,
MOHOKJIOHAJILHEIE aHTUTeJla, YeJIOBEUEeCKMEe aHTUTeJla, OUCIelUMPUUeCKHre
aHTuTesa, OQparMeHTH aHTUTeJ, HaHoTeJla, PeKOMOMHAaHTHHE XUMEePH
AHTUTEeJI, ULUMTOKMHE, XEeMOKMHE, I[elTUIHHE TOPMOHE ¥ T.II. DBeJlku

MOTYT OHBTE IIOJIYUEHH C MCIOJBE30BaHMEM CUCTEM InIpooyumMpoOBaHMA Ha

OCHOBE peKOM6MHaHTHHX KJIETOK, TaKMX Kak GaKKyHOBMpyCHaH CrucTeMa
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HaCeKOMHX, CHUCTeME »OpOoXKeM (Hanopumep, Pichia sp.), cucremu
MJIIEKONIUTAaKIMX (HanpuMmep, kjaeTkm CHO u npomsBomnHele CHO, TakMe Kak
kjJeTku CHO-K1) . Iy6umukaumsa Ghaderi et al., "Production platforms
for Dbiotherapeutic glycoproteins: Occurrence, impact, and
challenges of non-human sialylation”, 28 Biotechnol Genet Eng
Rev. 147-75 (2012) BrJIOUeHa B HaHHHM IOKYMEHT [IOCPEeOCTBOM CCHUJIKU
0 ofo3HAUEHUSa TepaleBTHUUECKMX OeJIKOB UM UX IOJIyUeHUS.

[0076] B HEeKOTOPHX BapMaHTax pealMz3aluuu uszobpeTeHMsa OeJIOK

npencTaBjsaeT coBou TepalleBTUYe CKUNA BeJlok . TepaleBTUYE CKUMA
BeJikaMM ~ MOTYT OHTB AHTUIT eHCB A3HBanIme BeJku, TaKue KakK,
HanpuMep, PacTBOPMMEE (QPAaTrMeHTH pPelelTopoB, aHTHUTeJla (B TOM

umciye 1gG) ¥ HOpOM3BOIOHHE WMIM (QParMeHTH aHTUTeJ, IOpyIue OeJIKu,
comepxammue Fc, BKJIOUaAsg CIMUTHEe OeJIkM, colepxamme Fc, M pelenTop-
Fc-ciauTele 0OeJikM, BKJOUasg OeJIkM JIOBYIIEUHOT'O TuUIla, TaKue Kak,
HanpuMmep, adpmmbepuenT (MOJIEeKYJIa—JIOBYIIKA VEGF) , PUIIOHALIETIT
(moJiekyJia-JioBymka 1L1) VM 3TaHepLenT (MoJiekyJla—-JioBymKa TNF) .
Nyoaukaumusga Huang, C., Curr. Opin. Biotechnol. 20: 692-99 (2009)
BKJIIOUEHa B IOaHHBM »OOKYMeHT IJia OO0O03HaueHUd MOJIeKYJl JIOBYIIEUHOTO
Turna. IllaTednTs CIA N 7303746 B2, 7303747 B2 m 7374758 B2 BKJIOUEHH
B IOaHHHBM IOOKYMEHT IJIS [NIPpeOocTaBJiIeHMA MHOopMauuy o0 adambeplientTe.
I[laTtenT CIMA N 6927044 B2 BKJIOUEH B  JAaHHHM JOKYMEHT  IJIA
OpenocTaBJIeHUMSa MHOOpMalMM O pPuJIoHallenTe. IlaTeHT CIIA N 8063182 B2
BRJIOUEH B JaHHHM OOKYMEeHT IJIS I[OIpelocTaBJIeHMS MHOOpMALUU O
>TaHeplenTe.

[0077] TepMrH "Besox" BKJIOUAET Jodomn AMVHOKMCJIO THEI
noJmuMep, comepxamuit ©OoJjiee okoJIO 50  aMMHOKMCJIOT, KOBAaJIEHTHO
CBABaHHHEX IIOCPeICTBOM aMMUOHEIX CBA3eM. BeJlku comepXaT OIHY WU
BoJlee ULelerM aMMHOKMCJIOTHOTO IIOJIMMepa, OOBUHO M3BEeCTHHEX B OaHHOMU
oBJacTu TexXHUMKM kak "nmoamnenTunel". BeJlok MOXeT COoIepXaThk OIWH
WV HECKOJIBKO IMIOJIMIENTUOOB, 00pal3yllMx eIVHYyD O(OYyHKIMOHUPYIIY
BMOMOJIEKYIIY . "TlonmunenTtuoe", Kak TIIpaBWJIo, comepxaT ©OoJyee 50
aMVMHOKMCJIOT, Torma KkKak "mnenrtmpe", kKak OpaBuio, comepxaT 50
aMMHOKMCJIOT WMJIM MeHee.

[0078] Benxu MOTyT CoOOepXaThb  pPas3JIMUHEE KOBAJIEHTHHE U

HeKOBaJIEHTHEE MO,]II/I@I/IKaI_LMM . B HeKOTOPRIX DeJyikax MOT'YT
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IPpUCYTCTBOBATH OVCYJIbOUIHEE MO CTUKMU (T.e. MOCTHUKMU MexXIy
ocTaTkaMu LMCTeMHa, ofbpasyrilye LIUCTUH). OTM KOBAaJIEHTHHE CBA3U
MOTYT HaxXOIMTLCA B IOpenejiax OOHOWM IMOJUIENTHMIHOM Lelu WIXM MexnIy
OBYMA OTIOEJIbHEIMM I[IOJUIIENTUOHEMM LelaMr. HanopuMmep, IUCYJIbOUOHBEE
MOCTUKM  HeOOXOOMMH mJisa ofecliedueHMs IIPAaBUJILHOM CTPYKTYPH U
bYHKUMM MHCYJMHa, WMMMYHOTJIOOYJMHOB, IIpoTaMyHa M T.0I. IllocJenoHuM
00630p 1o o00pal30BaHUD IUCYJILOUOHHX CBS3eM cM. B noyoiamrauumu Oka
and Bulleid, "Forming disulfides in the endoplasmic reticulum,”
1833 (11) Biochim Biophys Acta 2425-9 (2013).

[0079] IloMmMmO o0O0pas30BaHMA IUCYJLOUIHLEIX CBA3el OeJIKM MOTYT
IoOBepraThbCca higelYaniZaVi IIOCTTPAaHCIAIMOHHEM MOOUOUKALIMSAM. STHU
MOOMOMKALMM BKJIOUADT JUIMOAMPOBaHMe (HalpuMep, MUPUCTUOJIMPOBAaHUE,

IIaJIbMMTOMIIMPOBaHNME , @apHeBMﬂMpOBaHMe, T'epPpaHMJIT'ePaHMIIMPOBaHME n

TJIMKO3UIIGOCHaTUIUIMHO 3UTOJIOBOE (Ton) AkopeoOpa30oBaHue) ,
AJIKMIIMPOBaHUe (HampumMmep, MeTHUJIMpOBaHue) , alunJIMpoBaHue,
aMUIMPOBaHUE, TJIMKOSUJIMPOBAaHNE (HanpyMep, noBaBJIeHNE
TJIMKO 3UJIL HEIX TPYIII K APTHMHUHY, acrnaparmby, LHUCTEenHY,

TUOPOKCUIIMBUHY, CEPUHY, TPEOHMHY, TUPO3UHY W/UIM TpunrobaHy) wu
bochopumpoBaHue (T.e. nobarjieHMe QochaTHOM TPYINE K CEPpUHY,
TPEOHUHY , TUPO3UHY  U/WMIM  TUCTUIVHY) . [locaenHuit  oB30p IO
IIOCTTPAHCHSAUIMOHHON MOOUOMKaLMY OeJIKOB, IMIPOOYLUUPYEMHX Y ByKapuoT,
CM. B nyotismxkaumm 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).

[0080] B onOHOM EBapuaHTe peajmM3aluu uU300peTeHUs OeJIOK,
comepXxammic s B IPUTOTOBJIEHHOM bapmMmalleBTMUECKOM [IOPOIIKE,
npencTaBiageT coOOo¥V TJIMKONPOTENVH, KOTOPHM OXBATHBAEeT JoOOM OeJIoK,
comepXxammy TJIMKOSWJIbHYH TPYHNNYy. AHTHUTEJla M pelenTop-Fc-CciauTee
OesIkM (Takke WM3BECTHHE Kak OeJIKM-JIOBYMKM WM MOJIeKYJIH-JIOBYIKNA)
ABJAITCSA TIIpUMepaMM ITUVIMKONPOTEWMHOB. AHTHUTEJa, [NPONYyLVPYEMEE B
TETEePOJIOTHUUHHX CHUCTeMax MIEKONUTAKIMX, TakKkKe TJIMKO3WIMPYITCS B
PasIIMUHBIX ocTaTKax (HanpyMep, B ocTaTKax acraparuHa) c

PasJIMYHEIMIM IIOJIMCaXapriaMll VM MOT'YT OTJIMYaTBECA OT BMIa K BMOY, UWTO
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MOXeT BJIMSATL Ha AaHTUTEeHHOCTL  TepaleBTUUeCKUX  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-TJymMkaHE  MOJIeKyJ  1gG, Kak
NpaBUJIO, BKJIOUAT MAaHHOBUIMPOBAHHHY N-alleTHUJITJIKO3aMMH, KOTOPHM
B HEKOTOPHX CJlydasax MOXeT  BKJIOUATH OOIIOJIHUTEJIbHEE  DT'PYIIIE
TajlakTo3H M/umiIu  QyKOsH. AHTHUTesNa, KakK IIpaBujo, HuMelT Maccy,
cocTaBJgomylo okoJio 150-170 kJJa (KI/MOJIL), C ITUIMKOSUIMPOBAHMEM,
oBbecneurBaKmMM OKOJIO 2-3% Macch. CMm. nybiaukaumo Plomp et al.,

"Recent Advances in Clinical Glycoproteomics of Immunoglobulins

"

(Igs) ", Mol Cell Proteomics. 2016 Jul; 15(7):2217-28.

[0081] MoJIe Ky JIE—JIOBYIIKM N-TJIMKOBUINPYIOTCHI aHaJIOTMYUHEBEIM
obpaszomM, Tak Kak OHU comepXar Fc-momMmeHn VMMYHOTJIOOYJIVHA .
MOJIEKYJIH-JIOBYIIKM UMelT OOJBIKMM »OMala30H MOJIEeKYJISIPHOM MacCh, OT
okoJio 50 kJa 1mjda »TaHeplenTa, okoJjo 100 kI nna apamubeplienTa, OO
OKOJIO 250 k] o4 pPUJIOHAaLeNITa . YUUTEBAaA MEHBINM pazMep
INOJUIIENTUOHOM ULenu adambeplienTa, OTHOCUTEJILHHM YPOBEHb BKJAala
TJIMKO3UIIMPOBAHMA B MaccCy MOJIEKYJIEL adpaubeplienTa Oo0Jblle, UeM Y
aHTuTeJsa, T.e. OkKoJo 5% - 16% oT obmel MacceH miam 0OoJjiee. He xejad
OBITE CBSA3aHHBEIMM TeOpMENM, IIoJlaralT, UYTO pa3HMIa B OTHOCUTEJIEHOM
TJIMKOBUIIMPOBAHUM PAa3JIMUHEX OeJIKOB MOXEeT BJMATL Ha OITHMMAaJIbLHOE
OTHOIIEHME TepMoCcTabuiamzsaTopa K 0OeJIKy B 3afaBJIEHHOM IIPUITOTOBJIEHHOM
bapMalleBTHUUECKOM I[IOPOUIKE.

[0082] Hampumep, B OOHOM KOHKPETHOM BapMaHTe peajiM3alun
n3o0bpeTeHrssi, B KOTOpoM OeJIOK IIpenOcTaBJigeT coboy apambeplient,
3agaBJIeHHass  OPUIOTOBJIEHHAas bapMalleBTUMUeCKkasd  dacTulla COOEPXUT
OKOJIO 62% MNoJUIIeNTuma, OKoJo 12% TJymMkaHa, OKOJIO 25% caxapos3H U
OKOJIO 2% ¢QocdhaTa IO Macce. B OpyrroM KOHKPeTHOM BapMaHTe
peaau3zaluuy u300peTeHMA, B KOTOpoM OeJIoK IIpencTaBjisgeT cobon
apambeplienT, sBadBJIeHHasa IOPUTOTOBJEeHHas O¢apMalleBTHUecKas udacTulla
COIepXuUT OKoJIO /1% mnoJunentuna, OKOJO 13% TJIMKaHa, OKOJIO 2%
dochaTa M okoJyio 14,1% caxapo3H IO Macce.

[0083] Hanpumep, B KOHKPETHOM BapMaHTe peannsanmum
nz3obpeTeHrss, B KOTOpoM OeJIoOK IIpeIcTabJjigeT coboym wMoJekyJgy I1gGl,

SaAdBJIEHHa#A IIPMI'OTOBJIEHHA A @apMaHeBTMT{eCKaH JacCTHUila COIOEepPXnUT
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Q

okoJio 81% ©Oeyka, okoJjo 1,5% rmucTMOMHa, OKOJIO 16% caxapo3H u
okoJio 0, 2% noJymcopbara 80 1o mMacce.

[0084] Hanpumep, B KOHKPETHOM BapMaHTe peannsanmnum
n3006peTeHrss, B KOTOpOoM OeJIOK IIpeIcTaBJjigeT coboy MoJekyysay 1gG4,
3adaBJIeHHass [OPUIOTOBJIeHHas  dapMalleBTHMUeCcKasa  dYacTulla  COOEePXUT
npuMepHo 45% 0Oesnka, okojgo 0,4% auneraTa, OKoOJO 56% caxapo3H U
okoJio 0,4% noJsmcopbaTra 20 1o Macce.

[0085] WUMMyHOTJIOOYJIMHEL (TakXe M3BeCTHHe Kak "a”HTuresa'")
ABJIAITCA MOpuMepamMu ©OeJIKOB, UMEKIMX MHOXEeCTBEHHBE IIOJIUIISITUIHEE
el M CyMeCTBEeHHHEe IIOCTTPAHCJALMOHHEE MOIMOUKALUM. KaHOHMUECKUM
BeJiok VMMYHOIUIOOYJIMHA (HanpuMmep, IgG) COODEPXUT UeTHpe
IIOJIMIIENITUOHEE LenNy - OBe Jelkue lLelM M OBe TaXeJbe Lenn. Kaxoas
Jlerkad lelb CBg3aHa C OOHOM TAXeJIoM Lelbl uYepe3 IUCYJILOUIHYI
CBA3L LMCTMHAa, a »OBe TaKeJHe lLelM CBA3aHH OIpyD C OPYyTOM uepes
IBe OUCYJIbLOUIOHBEE CBA3M LUCTHHA. VMMYHOTJIOOYJIMHH, OIPOIOYLMPYEMHE B
cucTeMax — MJIEKONMTAMUX, Takxe TJIMKO3UJINPYIOTC A B pas3JIMUHEIX
ocTaTkax (manpmumep, B ocTaTKax acraparuHa) C pa3JIMUHEMA
noJmcaxapmumaMyM M MOTYT OTJMYATLCA OT BMIa K BUIOY, UYTO MOXeT

BJIMATL Ha  AHTUTEHHOCTHL  TepaleBTUUECKUX  aHTUTes. I[lyOamkauus
Butler and Spearman, "The choice of mammalian cell host and
possibilities for glycosylation engineering”, 30 Curr Opin

Biotech 107-112 (2014) BrJoOUeHa B IOaHHHEM OOKYMEHT IIOCPEeICTBOM

CCBUJIKM OJIs npenocTaBJIeHUA VHQOPMaLUM o} TeTepoJIOTMUHOM
IpOoOyLMPOBaHUNU TJIMKOIIPOTEMHOB B KJI€ TOUHEIX cucTeMax
MJIEKONIUT AKX .

[0086] AHTHUTEeJIa 3a4acTyio MCIIOJNEL 3YIOTC A B KayuecTBe

TepalleBTUUYECKMX OMOMOJIEKYJI. B KOHTEKCTe IOaHHOT'O HOOKYMEeHTa TepMUH
"aHnTuTeJo" BKJIIOUAET MOJIEKVYJIEL  MMMYHOTIJIOOYJIMHA, COCTOAIINE nus3
YeTHpex I[IOJUIENTUOHHX Lelel, »OBYX TaxeJux (H) Lene¥ u IBYX
Jerkux (L) lLeney, CBA3aHHHX MexXOy cofoM IUCYILOUIOHLIMM CBI3IMA.
Kaxnmas Tsaxesasd lLelb COOepXUT BapuadelibHYH 00JIacTh TAXeJION Leln
(cokpameHHO OOO3HAUEHHYK B JaHHOM JIOKyMeHTe kak HCVR wmium VH) wu
KOHCTaHTHYID o00JlacTk TaKeJoM ULenu. KoHCcTaHTHasa o60JacThk TIKeJION
LENM COHOEPXUT Tpu nomMeHa: CH1, CH2Z wu CH3. Kaxnmad Jerkas Lelb

COOEpPXNT BapmrabeJIbHYD oBJIacThb JIeTKOM el (COKpaHleHHO
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oBo3HaUeHHYK B IJaHHOM IOOokyMeHTe Kak LCVR wmiam VL) ¥ KOHCTaAHTHYIO
obJlacThk JeTrkou lenr. KoHCTaHTHasa oOJacThk JEeTKOoM ILelM COIEPXUT
OIOMH OOMeEH, CL. ObJstacTuU VH n VL MOTYT OOIIOJIHUTEJILHO
nompasnesyiaTbCAa Ha objlacTu rUnepBapmabeJIbHOCTH, Ha3HBaeMee
obJjlacTamu, onpenesAnlyMA KOMILJIEMEHTAPHOCTE (CDR) , KOTOPHE
UepenymnTrcHa c BoJiee KOHCEepPBaTUBHEMA oBJjlacTaMH, Ha3EBaeMBIMHI
KapkacHbeMM oOGJacTamu (FR). Kaxmgemt VH m VL cocTouT U3 Tpex CDR u
yeTHpeX FR, PacIioJOXeHHBIX B HalpaBJIeHUM  OT aMMHOKOHIla K
KapBOOKCHM-KOHIly B cJlenyiomeM TInopanke: FR1, CDR1, FR2, CDR2, FR3,
CDR3, FR4 (CDR TaxeJIOM Lelr MOTYT COKpalleHHO Ha3nBaThbcsa HCDRI,
HCDR2 wm HCDR3, CDR JerkKoM LelM MOTYT COKpalleHHO Ha3HBaTbLCA
LCDR1, LCDR2 m LCDR3. TepmmumH "BHCOKOADOMHHOe" aHTUTEJIO OTHOCUTCH
K aHTUTeJaM, MenmuM  addMHHOCTE CBASHBaAHMA C UX MUIIEHLI,
COCTAaBJIAKIYK IO MeHbmel Mepe 10-9 M, 1o MeHbmen Mepe 10-1 M; 1o
MeHbmeV Mepe 10-11 M; wmiam 1o MeHbmeM Mepe 10-12 M, 0Opu M3MepPeHUU

IIoCpeICTBOM IIOBEPXHOCTHOTI'O IIJIasMOHHOTI'O pPesoOHaHCa, HaripmuMmep,

BIACORE™, wmam 1mpu onpemejeHuMM addMHHOCTM B pPacCTBOPEe MeTOIOM
ELISA.

[0087] BrlpaxeHue "BucneunupuUUueckroe aHnTureJo" BKJIIOUAET
AHTUTEJIO, CIOCODHOE CEeJIeKTMBHO CBA3HBATL OBa WM 0oJiee 2IMUTOIOB.
Bucneumpmuueckue aHTUTEJa, Kak I[IpaBWJO, CcoIepXaT IBe pasHbe
TAXEJIHE — LIenu, Opu STOM Kaxmasd TaxeJasd  Lelb crieuudrudeCcKu
CBABHBAETCA C IOPYTUMM DSIUTOIOM - JMOO Ha IBYX pPasHBX MOJIeKyJax
(HanpuMmep, aHTUITeHax), JMBO Ha OOHOM UM TOM Xe  MOJIeKyJle
(HampuMep, Ha OIOHOM WM TOM Xe& aHTUIeHe). Eciaum Oucneunpruecrkoe
AHTUTEJIO CIIOCODHO CeJIEKTMBHO CBASHBATL IOBa PAaBHHX  SOXTOIA
(IepBEM DSOMUTOI M BTOPOM SIOUTOI), TO addMHHOCTL I[IePBOM TIXKEeJION
Henoy OJjsg [OepBOTO DSIMTOIa, Kak OpaBujlio, OyIeT IO MeHbIleM Mepe Ha
OOVH-IOBa WMJIX TPM, WIM UYeTHpe IIopAlka HMXe, uYeM addMHHOCTL IIepBOU
TaXEeJION — Lenu — OJd BTOPOTO SOMTOIA, u  HaoBopoT. SIOUTOIIH,
pacro3HaBaeMue OUCIelIUMdUUeCcKMM aHTUTEeJIOM, MOTYT HaxXOOMUTLCI Ha
OOHOV WMJIM OPYTOW MMHIIeHUW (HamopKuMep, Ha TOM Xe WIM IOpyToM Oelike) .
Bucneumpuueckue aHTHUTeJa MOTYT OBITE TIOJIYUYEeHH, HaopuMep,
IIOCpelCTBOM OOBEeIMHEHMS TEKEeJIHX llellel, KOTOPHE pacllo3HalT pasHbe

SIITMTOIIEL OIOHOT'O n TOTI'O xe aHTVI'€Ha. Hanpmmep, HYRIIEOTMIOHEIE
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NOCJIeDOBaTEJIbHOCTY, KOOUPpYyKIMe BapualellbHEHE IIOCJeIOoBaTeJIbHOCTHU
TAXEJION 1elM, KOTOPHE pPaclo3HAalT Pa3HHEe 3MNUTONH OOHOTO M TOTO Xe
aHTUTeHa, MOTYT OHTH CJUTHE C HYKJEOTHUIOHEMM II0CJIEeODOBaATEJIbHOCTAMHY,
KOOUPYKIYMM Pa3HHE KOHCTAHTHEE 006JacTM TSXKeJoM Lenu, W Takue
[IOCJIeDOBaTEeJIbHOCTM MOT'YT BSKCIpeccCHpoBaTkCa B KJeTKe, KoTopad
SKCIpPEeCCUpyeT JIETKVYIO Lerb VMMYHOTUIOOYJIMHA . Tunosoe
OucrneunudmuuecrKkoe aHTUTEJIO MMEeeT nOBe TsAXeJHe Lenu, Kaxoad U3
KOTOPHX comepXuT Tpu CDR TSxeJoN lelM, 3a KOTOPHMM CJIedyioT (B
HaopaBJleHUMM OT N-koOHIIa kK C-kKOHLY) nOoMeH CHl, MmMapHMPHHM Yy4YacToOK,
ooMeH CH2 m pomMeH CH3, a Takxe Jerkad lLelb MMMyHOIJIOOVYIIMHAE,
KOoTOopasd He IIpulaeT aHTUTEeHCBSA3BBAKIYKR CHeIMPUUHOCTL, HO MOXET
CBA3BBATLCH C KaxIgon T AXeJION nensko, W KoTOpad MOXeT
CBASHBATLCA C KaXIoM TMOKeJOM Lelbld M KoTopas MOXeT CBSA3HBATDh
OIOVH NI DoJiee BIOUTOIIOR, CBA3aHHEIX aHTUT eH—CB435RanlMU
obJlacTaAMM TSXKEJIOM Lenyr, WM KoTopad MOXeT CBA3HEBATLCHA C KaxIon
TAXeJION lelbld M obeclneumMBaTh CBA3HBAaHME OIOHOM MM 00eMX TIXKEeJIHX
eneyw c OOHUM MM OOOMMM SIUTOIIAMM.

[0088] BrlpaxeHue "7 axesias nens" W "Taxesias Lernb
UMMyHOTJIOOYJIMHA" BKJIOUAET IIOCJIeOOBaTeJIbHOCTL KOHCTAHTHOM oO0JlacTHu
TAXKEJION LenM MWMMYyHOTJIOOyJIMHa u3 Jidoro opraHmM3Ma M, eCcau He
yKasaHo MHOE, BKJIIOUAET BapuradeJbHBEM IOMeH T IKEJIOM Lenm.
BapuabeJsibHEE OOMEHH TSXeJIOV Lenu comepxaT Tpu CDR TaxeJoN Lenu U
yeTHpe obJjlacTu FR, ecJM He yKas3aHO MHOoe. OpaIl'MeHTH TIXeJIHX llellel
comepxaT CDR, CDR m FR, M uMx KoMOMHaluM. TUIIMUHas TaXeJlad Lellb
VMeeT, CcJenyd Iocje Bapuab®eJIbHOTO JoOMeHa (B HalpaBJIeHuM oOT N-—
KoHIla Kk C-KOHIY), IOoMmeH CHl, mapHMPHHM YyuacTok, poMeH CH2 wu
OOMeH CH3. OYHKUMOHAJILHEM bparMeHT T AXeJION nenmu BKJIOUAET
bparMeHT, KOTOPHIM cHocobeH cIHelUudUUIeCcKM pPaclo3HaBaTh aHTUITeH
(HanmpuMep, pacro3HaBaHue aHTUI'eHa C BeJIMUMHOM KD B
MUKPOMOJISPHOM, HAHOMOJIAPHOM WM IMKOMOJIAPHOM OMalasoHe), KOTOPHM’
criocobeH BKCIPeCCUPOBATHLCA M CEKPeTHMPOBATHLCH M3 KIETKM UM KOTOPHM
COONEepPXMUT IO MeHbIeM Mepe oIHY CDR.

[0089] BrpaxeHme "Jjerkas uLelnb" BKJIKOYUAET IIOCJIENOBATEJIBHOCTD
KOHCTaHTHOM ofjlacTu JeTKo¥ lLelM MWMMyHOTJIOOYyJMHa U3  JdoTo
opraHM3Ma, UM eCJIM He yKa3aHO MHOe, BKJUaeT Jel'kKMe LellM Kallla "

JaaMbma uUeJioBeKa. BapmabeJibHEHEe OoMeHH (VL) JlerkKoM LenM, Kak
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opaBuJIO, comepxaT Tpu CDR JIeTKOM LelrM M YeTHpe KapkKacHeHe (FR)
oBjlacTH, €CcJM He YyKa3aHO MHOe. Kak [OpaBWJIO, IIOJIHOPpa3MepHasd
Jerkasd ernb COLOEPXUT, B HalpaBJIeHUN oT aMMHOKOHIIAa K
KapOOKCUJILHOMY KOHIY, m»OoMeH VL, KOTopeM comepxuT FR1-CDR1-FR2-
CDR2-FR3-CDR3-FR4, ¥ KOHCTAHTHEIM IOMEH JIeTKOM LelMr. Jlerkue Ilenu,
KOTOPHE MOI'YT MCIOJIB30BaTLCA COIJIACHO C DTUM U300peTeHUeM,
BKJIOUAT LienM, KOTOpHEe, HaIpKuMep, He CeJIeKTMBHO CBSA3HEBalT JMOO
[IepPBLI, JIndo BTOPOM aHTHUIeH, CeJIEKTUBHO CBS3aHHBM
AHTUTEeHCBARHBAKMMM 0OeJIkoM. llogxondmure JieTkKMe LelM BKJIJYalT Lelun,
KOTOpPHE MOTYT OHTL UMISCHTUOUINVPOBAHE I[IOCPEOCTBOM CKPMHMHIAa Ha
openMeT HauboJiee YacCTO MUCHOJb3YEeMHX JeTKMX Ilelel B CyleCTBYIMUX
fubimoTeKkax aHTUTeJ (OubIrMoTekax B XUIKOCTAX WMIM KOMIIBOTEPHOTO
MOIeJIMPOBaHUA) , Toe JIeTKMe LeluM II0 CYyTHM He OPeldsaTCTBYIIT
addMHHOCTHU n/ CeJIEKTUBHOCTH AHTUIT eHCB A3EBaIMX IOIOMEHOB
AHTUTEeHCBA3HBAKMKX OeJIKOB. llogxondmmre JIeTKMe ey BKJINYalT e,
KOTOPHE MOTYT CBA3HBaTH OIOMH WM o0O0a DHOMTONNa, KOTOPHE CBA3aHEH
AHTUTEeHCBA3HBAKMYMY ODJIaCTAMM aHTUI'EeHCBA3HBaKMeTro OeJka.

[0090] BrlpaxeHue "BapuabeJIbHEM ooMeH" BKJIOUAET
AMVHOKMCJIO THYIO [IOCJIeIOBATEJIBHOCTE JIeTKOM VI T SXKeJION nenm
VMMYyHOTJIOOYJIMHa (MOIMOUIUMPOBAHHOM IIO XeJIaHMI), KOoTopasd COINEepPXUT
cilenyoye aMMHOKMCJIOTHEEe oOJlacTM B IIOCJIEeNOBaTEeJIbHOCTM OT N-KOHIa
k C-kxoHIYy (ecauM He YyKa3aHo wuHoe): FR1, CDR1, FR2, CDR2, FR3,
CDR3, FR4. BripaxeHue "BapuadeJbHEN noMeH" BKJIOUAET
AMMHOKMCJIOTHYK IIOCJIeIOBaTeJIbHOCTE, CIIOCOOHYK CBOpauMBAaTBLCHA B
KaHOHMUEeCKUM  IOMeH (VH wmim VL), oBJjlajanmmy  OBOVHOM  BeTa-
CKRJIagyaToM CTPYKTYPOM, roe BeTa-cKJjlagdaTHE cJon COEeOMHEHH
OIVCYJILEOUIHOM CBA3bI0 MeXOIy OCTAaTKOM IIepBoT0o 6eTa-CcKJIaIuyaToI'o CJosA
¥ BToporo 6eTa-ckJIaIdyaToIl'o CJIOA.

[0091] Opaszsa "omopenejydomas KOMILJIEMEHTaApHOCTE oOJacTe" wWin

TepMUH "CDR" BKJIDUAET AMMHOKUCJIO THYIO [IOCJIEOOBATEJIBHOCTE,
KOIVPYEMYI HYKJIEOTUIHOMN [IOCJIEIOBATEJIBHOCTRLIO TeHOB
VMMYHOTUIOOyJIMHa opTraHu3Ma, KoTopad OOBYHO (T.e. 'y XMBOTHOTO

OIVKOTO THIIA) I[IPUCYTCTBYEeT MeXIy IByMsS KapKacHHMM O0O0JJacCTAMM B
BapuabesbHOM obJjacTu JIeTKOM WM T AXEeJION Henm MOJIEKYJIB
VMMYHOTJIOOYJIMHAa (HaOopuMep, aHTUTeJla MM pelenTopa T-rjeTok). CDR

MOXeT roompopaTvCHA, HallprMep, InocJyiefoBaTeJIELHOCTERIO BapO,HBHHeBOﬁ
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JVHUM WX TepeCTPOeHHOM WJIM HeNepPeCTPOEeHHOM II0CJIelOoBaTEJILHOCTEIO
1, HalpuMmep, HeOoOYyUYeHHOM WM 3pejion B-kjeTkoM win T-KJeTkoM. B
HEKOTOPEIX cIyyaax (HanmpumMep, a ciydae CDR3) CDR MOTYT
KOOUPOBATLCA IOBYMA WM 0OoJjlee IIOCJIeOOBATEJILHOCTAMM (HAaIpHMep,
IIOCJIeNOBATEJIbHOCTAMM 3apOoNblleBOM JIMHUM), KOTOpPHEe He ABJIATCH
CMeXHEIMM (Hampumep, B HellepeCTpOoeHHOM HYKJIEOTUIHOM
[IOCJIenOBATEJILHOCTH) , HO ABJIAITCSH CMeXHEIMM B HYKJIEOTUIOHOM
IOCJIeNOBATEJILHOCTY B-KJIETOK, HaIpMMep, B pe3yJjbTaTe CIJIaliCUMHTa
WM COeIMHeHMSa I[ocCJeloBaTeJIbHOCTel (HampuMmep, pekoMObuHaluusa V-D-J
c oBpaszoBaHueM CDR3 TsaxeJIOM Lenu) .

[0092] BRrpaxeHue "Fc-comepxammuit O6eJiok" BKJUaAeT aHTHUTeNa,
fucreundrnUIecKMe aHTUTEJa, MWMMYHOAaIT'e3MHEL WM OpyI'Me CBA3HBaKIME
BeJIkM, KOTOPHE CoIepXaT II0 MeHblel Mepe OQYHKUMOHAJBHENM YyUacCTOK
objlactm CH2 wm CH3 wuMMyHOTIJIODYJIMHA. "OYVHKUIMOHAJBHEN ydyacTok"

OTHOCUTCA K oO6jactu CHZ2 wm CH3, xoTopas MOXeT CBA3HBaThL FcC-

peuentop (Hanpumep, FcYR mam FcRn, T.e. HeoOHaTaJIbHHEM FC-pelenTop)
U/ MM KoTopasd MOXeT ydyacTBOBATEL B AaKTUBALMKM KOMILJIEeMeHTa. kEciu
objacTe CH2 m CH3 comepXxuT IejellMM, 3aMeHH W/WJIM MHCEePpLUM, WU
IpyTve MOOMOMKAaLMM, KOTOPHE M»OejlaldT ee HeClIIoCODHOM CBA3HBATH
Jodor Fc-pelenTop M HECHOCOOHOM aKTUBMPORBATE KOMILJIEMEHT, OOJIaCThb
CH2 m CH3 saBasgeTcd HedyHKUMOHAJILHOM.

[0093] Fc-copmepxamye OeJIKM MOTYT COIEepXaThk MOIMOUKALUM B
OIOMeHaxX MMMYHOTIJIOOYJIMHa, B TOM UMCIe, eCJM IaHHBEEe MOIUOMKALUN

BIIMAIT Ha OOHY MM O0oJiee 5dhOeKTOPHHX (YHKUUNM CBA3HBalmero ©OeJika

(HanopuMep, MOOMOMKALMM, KOTOPEE BJIMAKT Ha CBA3HBaHMe FcyR,
CBSA3EBaHUE FcRn, a CJlenoBaTeJILHO epmon MOJIYXV3HU ¥/ Wiau
AKTUBHOCTDL CDC) . Takue MOIOMPUKALIA BRJIOUAKT, HO He
OTPaHNUMBAKTCSA MMM, CJelyplie MOOUOMKAUMM WM KX KOMOMHAaLWM, CO
CCEUIKOM Ha HyMepauuio EU KOHCTaHTHOM o0O0JJaCTM MMMYyHOIUIOOYJIMHA :
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,
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414, 416, 419, 428, 430, 433, 434, 435, 437, 438 m 439.

[0094] Hanpumep, a He B KaueCTBe OTI'paHMUeHMUSd, CBI3HBaAKIUMA
BeJiok TmpencTaBygeT cobor Fc-comepxamuy OeJIOK M OeMOHCTPUPYeT
YBEJIMUEHHOE BpeMd IIOJIYyXM3HM B CEBOPOTKE (IO CPaBHEHMIO C TeM Xe
Fc-comepxamyMm ©OeJkoM 0e3 IepPeuMCIJIeHHEX MOIMOMKALUM) U VMeeT
MomubouKaumMio B HOOJIOXKeHUMM 250 (Hampumep, E wnimm Q); 250 m 428
(HampmuMmep, L wmwm F); 252 (Hanpumep, L/Y/F/W wmm T), 254
(Hanpumep, S wmmu T) u 256 (HamnpuMmep, S/R/Q/E/D wumm T); wiu
MOOUOMKALNMIO B IMOJOXeHUM 428 u/wiam 433 (Hampmumep, L/R/SI/P/Q wniu
K) n/mmm 434 (HanpuMmep, H/F wiu Y); WIKM MOOUOMKALMIO B IIOJIOKSHUU
250 wu/mam 428; uiIu  MoOIMbUKaLMO B @ IHOoJiokeHunm 307  wmim 308
(Hanpmuvep, 308F, V308F) wm 434. B Opyr'oM IIpuMepe MOIMOUKALMA
MOXeT  BKJIOUATE MoOOubmraumo 428L (HanpuMep, M428L) n 434S
(HanmpuMep, N434S); wmMomudumrkaumw 428L, 2591 (HanpuMmep, V2591) wu
308F (Hampumep, V308F); mMomudmrkaumw 433K (HanpmuMmep, H433K) m 434
(HanpuMep, 434Y),; wmomudmrkaumwo 252, 254 wn 256 (Hanpumep, 252Y,
254T mn 256E),; mMommoukauuio 250Q m 428L (Hanpumep, T250Q m M428L);
Monuomkaumio 307 u/mam 308 (Hanpumep, 308F mim 308P) .

[0095] HexoTopte PEKOMOVMHAHTHEE Fc-conmepxamue OeJIku
comepXaT  PeLelNTOpH WM  QparlMeHTH  PeLelTOpOoB, JUTAHOE WK
dparMeHTH JIMI'aHOOB, KOTOPHE MMEKT POLNCTBEHHEX I[IapTHEPOB IIO
CBA3HBaHUI B OUOJIOTHMUECKUX cucTeMax. "Peuenrtop-Fc-cautee Oejxmn"
OTHOCSATCHA K PEKOMOVHAHTHEM MOJIEKYJIaM, KOTOPEHEE comepxatT
PACTBOPUMEIM  pPelenTop, CIUTHY ¢ Fc-OoMeHOM  MMMyHOTJIOOYJIMHA .
HexkoToptre peluenTop-Fc—CciuTee DeJIkM MOTYT comepXaThb
JIMTAaHOCBA3HBAKIIME IOOMEHH HECKOJBKMX Pas3HBX pPelelTopOoB, KOTOPHE
BJIMAKT Ha IOaHHBM. OTuU pelenTop-Fc-cauTee ©OeJIkM M3BEeCTHH Kak
"noBymKM" I "MOJIEeKYJIE—JIOBYIKM" . PuiioHauenT u abmmbeplienT
ABJIATCHA npuMepamMm OOCTYIIHEIX Ha PEIHKE JIOBYIIEK, KOTOPEHE
npoTueomercTByoT ILIR (cM. maTeHT CHA N 7927583) m VEGF (cM.
natedT CHIA 7087411), cooTBeTCTBeHHO. J[pyIrMe peKOMOMHaAHTHHE Fc-—

comepXxalne OeJiku BRJIOUYAKT PeKoOMOVMHAHTHEE OeJiky, coepxammne

IenTun, CJUTHEI C Fc—-OOMeHOM, HalpuMep, TexHoJoruga MIMETIBODY™ ot

Centocor. PexoMOMHaHTHEE Fc-conmepxamue OeJiku ONMCAaHEL B

nyoaukauny C. Huang, "Receptor-Fc fusion therapeutics, traps, and
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MIMETIBODY technology,” 20(6) Curr. Opin. Biotechnol. 692-9
(2009) .

[0096] "Fc-ciauTee OeJiIkM" BKJIOUAIT YAaCTbh MJIM BCe M3 IOBYX WIMU
BoJjiee OeJIKOB, OIOMH M3 KOTOPHX IpencTaBJsgeT codom Fc-uacTb

MOJIEKYJIEl MMMYHOTJIOOYJIMHA, KOTOPEIE He CJIMTEI B CBOeM e€eCTeCTBEHHOM

COCTOAHUN . MojyueHue CJIMTEIX GGHKOB, comepxXxammx HeKOTOPEHE
I'eTepPOJIOTMYHEIE ITOJIUIICIITVIOEL, CJINITEIE C PasHBEMIM YdaCTKaMM1
IIOJIYUYEeHHEIX U3 AHTMTeJI IIOJIMIIEIITMIOOB (B TOM dUMCJIe IJOMEH FC),

OnMcaHoO, 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. "Peuenrop-Fc-canTre Benku"
comepXxarT OOVH WK BoJiee BHEKJIE TOUHEIX IOOMEHOB peLenropa,
CBA3aHHOTO C OGparMeHTOM FC, KOTOPHM B HEKOTOPHX BapMaHTax
peanmmMzauuM M300peTeHUd COOEPXUT MapHUMPHYyKD o006JacTk, 3a KOTopou
cienyeT noMeH CH2 m CH3 wmMMMyHOIJIOOYJIMHa. B HEeKOTOPHX BapMaHTax
peanmmzauuM un300peTeHUs FcCc-cauTelM OeJIOK COHOEPXUT IOBe MM 0oJiee
LIeney pas3HEX pPelLelTOPOBR, KOTOpPHE CBA3HBAKTCHA C OOHUM WM OOJbIMM
KOJIMUECTBOM JIMTaHOOB. HamnpuMmep, Fc-ciauTem 0OeJiok OIpeOCTaBJIgeT
coboy JIOBYMKY, TaKyl Kak, HalpuMmep, JoBymka I1L-1 (HanopuMmep,
PUJIOHALIENIT, KOTOPHM COHNEPXUT JIMTaHOCBA3HBakmyl o6JjacTb IL-1RACP,
CIIUTYID C BHeKJIeTOuHOM of6jlacThio IL-1R1, ciauromm ¢ Fc B hIgGl, cM.
nmaTedT CIA N 6927004, KOTOPEIM BKJIOUEH B JaHHBEM OOKYMEHT
[IOCPelCTBOM CCEJIKM B IIOJIHOM 0OOBeMe) WM JoBylmka VEGE (mHampumep,
abnambeplienT, KOTOPHEM CONEPXUT noMeH 2 Ig pelenrtopa VEGFE Fltl,
CIUTHY < moMeHoM 3 Ig peunentopa VEGE Flkl, ciuroro ¢ Fc B hIgGl,
Hanpumep, SEQ ID N: 1, cMm. mnateHTe CIA N 7087411 wm 7279159,
KOTOPEE BKJIOUEHH B OaHHHM OOKYMEeHT I[IOCPeICTBOM CCHUIKM B TIOJIHOM
o0OweMe) .

[0097] "AHTaroHucT VEGF" oTHocCHMTCHA kK JOOOMY JeKapCTBEHHOMY
opernapaTy, JeKapCTBEeHHOMY CPeNCTBY WM IPpYyTOM MOJIeKyJie, KoTopasd
IPOTUBOOENCTBYET WMJIM MHEM OOpasoM CHWXaeT aKTHMBHOCTE dakTopa
pocTa sHOoTesmsa cocymoB (VEGFE). VEGE sgBjgeTcd OIpelcTaBUTEJIEM

ceMeNcTBa OGakTOpoB pocTa PDGF. OH @»OelcTBYyeT I[IPeMMyIleCTBEHHO Ha



44

SHIOOTEJMAJIEHEE KIEeTKM, CTUMYJIMPYS MUTOTEeHEe3 M MUTpaluio KJIeTOK, U
TeM CaMeEM CTUMYJIMPYA BacCKyJIOTeHe3s UM aHI'MoreHes., VEGE MOXHO
MCIIOJIE30BaTh DKTOINMYECKM  IOJIA  JIEUEeHMd  MIIeMUu, B UYaCTHOCTH
umeMmMyeCckom 0oJie3HM cephlua. Hao®opoT, aHTaroHuUCTH VEGF MOXHO
MCIIOJIL30BaTh oJIS  MHIMOMPOBAHMA aHTMOT eHesa. AHTHMAHTUOT' €HHEE
CpenocTrBa NIPYMeHSAT npu JIeUeHUN paka, [IOCKOJIBKY OIIYXOJIAM
HeoOxoOouMa HeoBacCKyJApM3alMs oJis IPOOOJIKEeHU S pocTa u
MeTacTa3UpPOBaHUA, a TaKxe npu JIeUeHUNn XOpUoOnIaJlbHOM
HeOBAaCKyJIApU3allMM, KoTopasd IIPMBOIOMT K BJaXHOW dopMe BO3paCTHOM
MaKyJIAPHOM IereHepaliuu. g o6s3opa VEGEF M JIeKapCTBEeHHEIX CpPelCTB,
IPMMEeHSIEMEIX IJIS CTUMYJMPOBAHUSA WIM UMHIUOMPOBAHUSA AaKTUBHOCTU
VEGF, cM. nyoamkaumm 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-XEOL5 (2015); m I. Zachary, "VEGF
signalling: integration and multi-tasking 1in endothelial cell
biology”, 31 (Pt 6) Biochem. Soc. Trans. 1171-7 (2003).

[0098] MVHrMOMTOPH VEGE BKIKOUaKT MaJlHe MOJIEKYJIH, KOTOPHE

MHIUOMPYIT VEGF-CTHMyJIMpPOBaHHEE TUPO3MHKMHASEL, B TOM UMCIJE,

HaIlpuMep, JlaraTrHUO, CYHUTUHUD, copadeHUod, aKCUTHUHUOD u
nakcornaHmod (Yadav, 2015). MakKpOMOJIEKYJIAPHEE MHIUOUTOPH VEGF
BKJIIOUAIT MOHOKJIOHAJIbHOE aHTHUTEJIO BeBaunszymat, Fab-dparmeHT

paHubmusymab, JIOBYIIKY adImbepLenT n 5T UIMPOBaHHEIM anTamMep
nDeratmHM® (Id).

[0099] IpyrmMe ©QaKTOPH pOCTa, YYacTBYKIME B aHI'MOTeHe3e U
cJyxamme B KauecCcTBe TepareBTUUYeCKUX MUIIeHeMn npu
HEeOBaCKYJIAPU3allMM, BKJIOUAKT, B YaCTHOCTM, aHTMOINO3TMH-2 (Ang2) mu
TpoMOOLIMTaAPHEM (aKTop pocTa (PDGF) . AngZ2 4dBJISeTCHd COCTaBHEM
3JIEMEeHTOM B IIYTM aHTMONo2TuH-Tie (AT) M COOTBeTCTBEHHO Yy4YaCTBYeT
B pPEeMOIOeJIMpOBaHuUM cocylok. Ilyte AT, B KOTOPOM aHIMOIO®TUH-1
CBA3EBaeT WM BHCTYIaeT B POJIM alOHMCTa POOCTBEHHOTO pelenTopa
TieZz, CIIOCODCTBYET BEDKME a HUIO DHOOTEeJIMAJIbHEIX KJIETOK n
o0pasz30BaHU, CO3PEBaAHMIK U INOOIEPXaHMI KPOBEHOCHHX COCYIOOB. Ang?2

Takxe ydacTBYeT B JMMbpaHTMOTeHeze. Ang2 TaKxe CBA3HBaeTcsa c Tie2
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n MOOyJIiMpyeT eI'O CHUI'HaJIMsallio, M II0 BCeM BUIMMOCTM BHIIOJIHAET

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

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

[00100] Ang2 BH3BHBaAeT pak M BocHnajeHue. OH UMeeT IIOBBIIEHHEM
YPOBEHE BKCIPEeCCHUM B Pas3JIMUHHX KaplLMHOMAax, LMUTOMax M capkKoMax, a
TakXxe IIPU CeICHUCe W BOCHaJIMTEJIBHHX 3abojJleBaHMAX. Ang2 KUI'paer
POJIE B PEeKPYTUMHTe JIEMKOLMTOB. BlokupoBkKa Ang2 OpPpUBOIUT K
YaCTUUYHOMY MHIMOUPOBAHUI pPOCTa KCEeHOTPAHCIUIAHTATOR  ONYyXOJIen
uejioBeka. (Thurston, 2012.) A”HTUTesla K AngZ2 U IOpylMe IIelTHUIHHE
VMHIMOUTOPH, KOTOPHE CBA3HBaWTCA ¢ Ang2, HaxondaTcsda B CTalguu
pazpaboTKM nOJsa JiedeHUs 3aboJieBaHMM UM COCTOSHUM, BHBHBAEMHX WU
YCYTyOJISIeMEIX aHI'MOT'€He30M. AHTHUTeJla K Ang2 ONMCAaHH, HaIpuMep, B
naTeHTax CIIA N 6166185; 7521053; 7205275; m nyObamkalMax 3asdBOK
Ha natedT CIA N 2006/0018909; 2006/0246071; 2006/068953;
2007/0154482; n 2011/0027286.

[00101] Cmcrema PDGF comepXuT CeMeWCTRBO JIMTaHOOB OMMEPHOTO
baxkTopa poOCTa U PelelTOopHBEe THUPO3MHKMHABHE. OHa COOepXuT OaThk (D)
nzodpopm JsmraHma: PDGF-AA, PDGF-BB, PDGF-CC, PDGF-DD m PDGF-AB; wu
onBa (2) peuentopa: PDGFRA (anbdpa-peuentop) m PDGFRB (Bera-
pelLenTop) . PDGF yuacTByeT B JOeJIeHUM 5SMOPUMOHAJIBHEIX KJIETOK U
peMomesIMPOBaHMM TKaHel, a TakXe aHIMOI'eHe3e Ha 0oJiee I[IO3OHEN
cCTalunn pPa3BUTUA. VHTUOUTOPH KMHas3, HallpUMep, copadeHMob,
HUJIOTUHUO, »Oa3aTuHMUO, CYHUTHUHUO, HUHTeIaHMO UM MMaTHUHMUO, HABJISOTCH
mHrubuTopamu PDGFEF, npuMeHseMbMM OJIA  JIeYeHMA paka. HekoTopre
antuTeJja K PDGFR Takxe HaxomgaTcd B 0 CTaIMM  pa3paboTKM  OJI4A
npoTuBOomercTBUA PDGF-cuTHalIMzauuu IOJd JiedeHMSa pakKa U IpyTHUX

CBA3aHHHX C aHTmMoTr'eHesoM 3abojeBaHuM. CMm. nybimkalumm 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
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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-u: a novel

therapeutic target in human hepatocellular cancer”, 6 Mol. Cancer
Ther. 1932-41 (2007); nare"Ter CIA N 5468468; 7740850; 8425911; u
8574578; wu nyoiauMkKaluuMM 3agdBOK Ha mnaTedT CIA N 2009/0053241;
2011/0177074; 2012/0009199; 2012/0027767; m 2014/0193402.

[00102] BagBJIeHHHM IPUTOTOBJIEHHEN (QapMalleBTUUECKUM IIOPOIOK
MOXeT OBITE V3T OTOBJIEH us MCXOIOHOTO BOOHOTO pacTBoOpa
(mpenmecTBeHHMKa) . [lo2ToOMy IIpenjaraeMell OeJIOK MoxeT OHRTbL BKJIOUEeH
B MCXOOHHM MaTepMualyl B OlIpeleJIeHHHX KOHUeHTpaluMax. KoHLeHTpalusd
Beslka, a Takxe of0masg KOHIEeHTpallMsa pPacTBOPEHHOTO BelecTBa B
MCXOIOHOM  MaTepuajle  MOTYT BIMATE Ha  pasmep noJydyaeMon B
pe3yJibTaTe BXOOAmMEM B COCTaB IIOpomKa OeJIKOBOM MMKPOUaCTHUIIH,
cJenoBaTeJIbHO pasmMmep MUKPOUACTHUIL MOXHO KOHTPOJIMPOBATDH
IIOCPelICTBOM PpPeTryJMPOBaHMA KOHUeHTpaluu ©OeJika WM KOHIeHTpalluMU
IPYTUX PAaCTBOPEHHEX BENEeCTB B MCXOIOHOM MaTepualie. He xejas OHTH
CBA3aHHBEIMM TeopHueM, mnoJjarawnT, uTo O0oJlee HU3KME KOHIEeHTpaluu
Beylka MM IPYyTMX PACTBOPEHHHX BEMeCTB B MCXOIHOM MaTepuaJje MOTYyT
IPUBOINTE K IOJIYYEeHUIO BoJiee TOHKOOMCIIEPCHOTO IIOpOoIKa,
comepxXxalmero BXOOANMe B COCTaB OJIKOBHE MUKPOUYACTMIE MEeHBIIETO
pasMepa. BoJiee BEICOKME KOHIeHTpaluum Besika IZNgRZ! OPYyTHUX
PACTBOPEHHEIX BemMeCcTB B MCXOOHOM MaTepualje MOTYT OPUBOIUTEL K
noJydeHuio 0oJiee TpyBoTo IOpOoMKa, CcomepXxallel'o BXOOAMMe B COCTaB
BeJIKOBEE MUKPOUACTHUIH OOJILIEeI'o pa3Mepa.

[00103] KoHueHTpauusa ©OeJika B MCXOIHOM BOIHOM pPacCTBOPE MOXET
BapbUpoOBaTLCA OT BCeTo JMIE 1 MID/MJI MJIM MeHee OO IpaKTHUUeCKH
BOBMOXHOTO KOJMUECTBa, HaIpuMep, okoJo 175-200 wmr/mMmn mim OoJlee.
B HeKOTOPHX BapMaHTax pealMszalluu Hu300peTeHUd MUCXOOHBM BOIHHM
PAcTBOP COIOEPXUT 3BafgBJIEHHHM OeJIoK B KOHIUEeHTpaluM, COCTaBJISLIeNn
OoT okoJio 1 MI'/mMiI mo okojo 500 mMr/mi Gejika; OT OKOJIO 5 MI/MI IO
okoJjio 400 wMr/mi Sejika; OT OKoJo 5 wMr/mMja mo okojio 200 Mo/
HeJika; OT OKoJIO 25 MT/MJI Omo okojo 180 Mmr/mia ©Gejka; OT OKoOJO 25
MT/MJI OO okoJio 150 Mr/mi Gejyika; WIM OT OKoOJIO 50 MI'/MJI OO OKOJIO

180 wmr/mi Gejyika. B HEKOTOPHX BapMaHTax pealM3aluy U300peTeHns
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MCXOIHEIA BOIHEIA pacTBop CONEepPXNT 3aABJIEHHBIN BeJox B
KOHIEHTpaluuy, COCTaBJiAnmer okoJio 1 MI'/MJI; OKOJIO 2 MI'/MJI; OKOJIO 5
Mr/mi; okoJsio 10 mr/mi; oxojio 15 mr/mir; okojio 20 Mr/mil; okoJio 25
Mr/mi1; okoJsio 30 mr/mi; okoJio 35 mr/mir; okoJio 40 Mr/mur; okoJsio 45
Mr/Mi1; okoJsio 50 wMr/wmur; oxosio 55 Mmr/mur; okosio 60 MI/MiI; OKOJIO 65
Mr/mMir; okoJsio 70 wMr/wmur; oxosio 75 wmr/mur; okosio 80 mr/mur; okoJio 85
MI'/MJI; OKOJIO 86 MI'/MJI; OKoJiO 87 MI/Mi; okojio 88 Mr/mi; okxoJjio 89
Mr/mi1;  okoJsio 90 wmr/mur; okoJio 95 wmr/mi; oxosio 100 MrT/muI;  OKOJIO
105 wmr/mii; okxosio 110 mr/mi; okoyio 115 mMr/mi; okojio 120 Mr/mi;
okoJio 125 wmr/mui; okxoJsio 130 wmr/mi;  okoJsio 131 wmr/mir;  okoJio 132
MT'/MJI; okoJio 133 wMr/mi; okojo 134 mr/mii; okoyio 135 Mr/mMir;  OKOJIO
140 wmr/mii; okxoJsio 145 wmr/min; okxoso 150 wmr/mi; okojsio 155 mr/mi;
okoJio 160 wmr/mii; okoJio 165 wmr/mi; okosio 170 mr/mur;  okosio 175
MrT/Mi1; okoJyio 180 mr/mi; okojo 185 mr/mur; okosio 190 MT/MiI; OKOJIO
195 wmr/mi; okxosio 200 mr/mi; okoso 205 wmr/mi; okosio 210 Mr/mi;
okoJio 215 wmr/mii; okoJio 220 wMr/mur;  okoJsio 225 mr/mun;  okosio 230
MT'/MJI; OKOJIO 235 wMr/mi; okojo 240 mr/mii; okoJio 245 MT/MiI;  OKOJIO
250 wmr/mi; okoJio 255 wmr/mur; okoJio 260 MT/MiI;  OKOJIO 265 MIT/MIT;
okoJio 270 wmr/mi; okoJio 275 wMr/mn;  okosio 280 Mmr/mur;  okoJio 285
M /Mi1; okoJio 200 mMr/mi; okoJsio 200 mr/mir; muim okoJsio 300 mrm/Mit.
[00104] Kak oIMCaHO BHIIE, TepaleBTUUYECKUM OeJIKOM MOXeT OHTBb

AHTUT €HCB A 3bIBalommi OeJioK, TakoM Kak aHTUTeJIo, @paI‘MeHT aHTmuTeJla,

MOJIeKyJla—-JIOBYyIKa VI oIpyTomn peuenTop-Fc—camTeit feJiok,
PacTBOPUMEIE PeLelToOpEl M T.II. B oOHOM KOHKPETHOM BapMaHTe
peann3zaluumn n3o00peTeHns TepaleBTHUUYECKMM BeJIkoM ABJISIETCSH
admmbeplienT, MOJIEKYJIa—-JIOBVYIIKA aHTaroOHMCTa VEGF'. PacTBOpPH

UCXOOHOTO  MaTepualla 0JIs oBpasoBaHud adpmbeplLenT—cogepXalmx
MUKPOUACTHII MOTYT COHEPXaThb OT OKOJIO 1 Mr/mMiI mo okojyo 100 mr/mil
abpsmbeplenrTa, OKOJO 2 MI'/MJI, OKOJIO 3 MI'/MJI, OKOJIO 4 MI'/MJI, OKOJIO
5 Mr/Mi, oOkKoJIO 6 MI/MJI, OKOJIO 7 MI'/MJ, OKOJIO 8 ™Mr/mi, OKOJIO 9
Mr/mi, okoJsio 10 Mr/mii, okoJo 15 mr/mia, okxosio 20 Mr/mi, oOKoJIo 25
Mr/mi, okoJio 30 Mr/mii, okoJo 35 mr/mi, okxosio 40 Mr/mi, oxoJio 45
Mr/mij, okoJio 50 Mr/mi, okoJo 55 mr/mi, okxoJsio 60 MI'/MJI, OKOJIO 65
M /MJI, okojio 70 Mr/mi, okoJjo 75 mMr/mi, okojo 80 MI/MiI, OKoJIo 85
M /MJI, okoJio 90 mMr/mil, okoJio 95 mMr/mMi mam okoJsio 100 mMr/min Oelska-

Jorpymky VEGF. PacTBOpH MOTYT COOepXaThb OIOMH WK Oojiee OydepoOBR B
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KOHLIEHTpalXM, COCTAaBJAKIEN OT OkoJIO 5 MM mo oxojyio 50 MM. B omHOM

BapMaHTe peajuzauum mus300peTeHud Oydep comepxuT okoJjo 10 MM

dochaTa npu pH, cocramBagwpmeM okojo 6 + 0,5.

[00105] B HEKOTOPHIX BapMaHTax peanmmsauum  M300peTeHUd
OeJIKOBEE MUKPOUYaCTULIE 3a4BJIEHHOTO IPUTOTOBJIEHHOT'O
bapMalleBTUMUECKOT'O TIIOPOMKa I[IOKPHTH IHOoJMMepoM. TepmmH "nosmmep"
BKJIOUAET MaKpPOMOJIEKYJIH, comepxamme [IOBTOpPAKIIMECS MOHOMEPEHI,
CBSA3aHHHE KOBAJIEHTHBEIMM XVMUUECKMMM CBA3AMU. [IpMMeHSeMBle I10JIMMEPEH
OJI9  TepaleBTUUECKMX  MUKPOUYACTUI SABJIARTCHA  OMOCOBMECTUMMEIMA U
BuopasjaraeMeM/. BUMOCOBMECTUMEI MJIM OMopa3jlaraeMei IIOJIMMEP MOXEeT
OHTBb MPUPOOHEM WJIM CHUHTETUUYECKMM. [IPUPOIHEE I[IOJIMMEPHE BKJIOUAKT
MMOJIMHY KJIEO TUIIH, MTOJIUIIEN TUIH, TaxKue KakK [IPUPOIHEE BeJku,
PEKOMOMHAHTHEE  OeJIKH, XKeJaTuH, KOJIJIal'eHEl, OUOPUHEL, dmbpomH,
IOJIMACIIapTaTH, I[IOJUIJIYTaMaTH, I[IOJUJIeMUMH, COIOJMMEPH JeMlMHa U
TJIyTaMaTa,; W @ I[DoJIMcaxXapWuIH, TakMe KaK aJIbI'MHATH  L&JJIRJIO3H,
OEKCTPAH M HOEeKCTPaHOBHE TI'HUIPOTEJIEBHE I[IOJMMEPE, aMuiio3a, WHYJIVH,
[IEKTMH M TI'yapoBad KaMeOb, XWUTO3aH, XWUTWH, TEelapyH U I'MaJlypOHOBad
KMCJIOTa . CUHTeTHUUEeCKNE OO COBME CTUMEIE VI BropasjiaraeMee
[IOJIMMEPE. BKJIOUAKT IIOJMMOJIOUHYK KMCJIOTY (PLA), HNOJIUIJIMKOJIEBYIO
KucJjoTy (PGA), cComOJMMEpP I[IOJMMOJIOUHOW M IIOJUITJIMKOJIEBOM KMCJIOT
(PLGA) , rnoJsim-D, L-J1akTuO—-KO— TJIMKOJINI (PLGA) , PLGA-
STUJIeHOKCHUIOOyMapaT, PLGA-anbda-TOKOOEPUIICYKUMHAT,
STePUPULINPOBAHHBIM oo MIOJIUD TUJIEHTJIMKOJI A 1000 (PLGA-TGPS),
MNOJIMAHTUOPUL nosm([1l, 6-0uc (M-KapOOoKCUPeHOKCH ) TeKCaH ] (pCPH) ,
[IOJIU ( TUOPOKCHMMACJIAHYIO KMCJIOTY-KOTUIPOKCHUBAJIEPMaHOBYIO KMCJIOTY )
(PHB-PVA), COHNOJMMEP INIOJUDTUIIEHIJIMKOJISA W IIOJIM (MOJIOUHOM KMCJIOTEH)
(II3T'-PLA) , nogm-e€-kamnpoJakToH (PCL), nommankmiluvaHoakpwuiaT (PAC),

[IOJIM (3TWJI) IMaHoakpmuJaT (PEC), noamMms300yTHUILMaHOAKpUIIaT, ToJu—N-
(2-TUOPOKCUNIPONNII) METaKPUJIaMUI (mosm (HPMA) ), nosm—B-R-

TunpokcubyTupaT (PHB), noau—-B-R-TuopokcuajkaHoaT (PHA), noau-B-R-
AOJIOUHYIO KNCJIOTY, boCchHoONMUIUI—XOJIeCTEPUHOBHE IOJIMMEDPHL, 2-
OMOJIEOMJI- SN —TJINILIEePO—3-boCchaTUOMIIXKOJIUH / IOJIUS TUJIEHTJIMKOJIL —

OUCTeapouidpochaTUOMIID TaHOJIaMIH (DOPC/IIBI'-DSPE) /xX0JIeCTEepPUH,
STUIILEJJIIIOBY, IIOJIMPOTAKCAaHEL W IIOJIMIICEBOOPOTaAKCAaHH Ha OCHOBE

UUKJIOOEeKCTPUHA (CD), MNOJINOY TUJIEHCYKLIMHAT (PBS), CJIOXHEIE
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[IOJIMOPTORQMPEI, COIIOJIMMEPE CJIOXHOTO IIOJIMOPTOR0Mpa M I[IOJIMaMUIMHAE,
COTIOJIMMEPHL CJIOXHOTO [IOJIMOPTOB30UpPa n ovaM1Ha, CJIOXHHEIE
[IOJIMOPTOROMPEL, CoOepXalle CKPHTHE KUCJOTH, IJS pPelyJMpOBaHUSA
CKOpOCTHA PasJIOXeHU A u, B YaCTHOCTH, COIIOJIMMEPH
[IOJIY (3 TUJIEHTJIMKOJIA) /IoJiu (Oy TruileHTepedTasara) .

[00106] OSrTmiauesunojoza (EC) ABJISeTCcsa XOpPOWO M3BECTHEIM U
JIeTKO OOCTYIIHEIM OMoMaTepuralJioM, IIpUMeHSeMbM B dQapMalleBTHUUYeCKOW u
OIUIMEeBOM  MIPOMBIIJIEHHOCTH . OHa TImpencTaBJigseT coBo¥ TMPOU3BOIHOE
LHEeJJIIJIORE, B KOTOPOM HEKOTOPHE M3 IUIPOKCUIBHEIX TPYIN IJIOKO3H
3aMeHeHH STUJIOBHM 20upoM. Ilybaukaums Martinac et al., 22(5) J.
Microencapsulation 549-561 (2005) BkJouUeHa B OaHHHM OOKYMEHT OJIg
IpenoCcTaBJIeHMS MHOOPMalMM O [IPMMEeHeHUM 3TUILEJJIIJIO3E B KadeCTBe
OMOCOBMECTHMMOTO TIIOJIMMEepa IIpM IIPOUSBBOLOCTBe MHUKpochep. IlaTeHT CIA
Ne 4210529 BKJIOUEH B IO aHHBEM OOKYMEHT ojg IpenoCcTaBJIeHN A
VHOOpMallMM 00 3TUIILEJJIRIJIO3e U MPOM3BOIHEX 3TUJIILEJIIIIIOSH .

[00107] Ilogu-D, L-JgakTun-xKo-TJMkoaun (PLGA) Takxe HABJIAETCHA
XOPpOUIO M3BECTHEIM OMOCOBMECTMMHM M  OMopasJjialaeMeM IIOJIMMEPOM,
OnoBOpeHHEIM YIpaBJIeHMEM IIO0 CaHMTapHOMY HaI30py 3a KadeCTBOM
IMIMEBHX OIPOOYKTOB M MeIuMKaMeHToB (FDA), I[IpMUMeHSeMBIM B TKaHEBOM
VHXeHepUrn U CHUCTeMax IOOCTaBKM dapMalleBTHUUYEeCKUX IperapaToB. PLGA
IpencraBJsgeT cobomn CJIOXHEI nonusdup, comepXamuy  MOHOMEPEH
TJIMKOJIEBOM KMCJIOTH M MOJIOUHOM KMUCJIOTH. IIyBiamkalmsa Astete and
Sabliov, 17(3) Biomater. Sci. Polym. Ed. 247-89 (2006) BKJIOUEHa
B IAHHBEM OOKYMEHT IJIS [IPpeOoCTaBJIeHMS MHPopMalUM O cHuHTe3e PLGA u
MIOJIYUEeHUNM HaHouacTul m3 PLGA.

[00108] [Monmm-e-KaIpoOJIaKTOH (PCL) aBJjgeTcd OIPpYyTUM
OMOCOBMECTHMEIM M OMoOpasjiaraeMeM [IOJIMMEPOM, OonodpeHHEM FDA 14

IIPVMMEHEHNM A JIIIOBEMM B KaueCTBe yCTpOﬁCTBa IOJIA IOJOCTaBKM

JIeKapCTBEeHHHX cpenacTB. PCL OpencTaBJIsgeT coOOM CJIOXHBM IOJIMSOUP €-—
KalnpoJiaKToHa, KOTOPHMN OHICTPO TUIPOJIN3YEeTCH B OpTaHu3Me C
obpasoBaHMeM HEeTOKCHUUYHOM WMJIM HUBKOTOKCUUHOM TIUIPOKCUKAPOOHOBOM
KMCJOTH. Iybaumkaumsa Labet and Thielemans, 38 Chemical Society
Reviews 3484-3504 (2009) BKJIIOUEHAa B IOaHHBI OOKYMEHT 0Jis
IpeIdOoCTaBJIeHNsa MHOOpMaluM O NoJydeHur PCL. Ilybauxaumsa Sinha et

al., 278(1) Int. J. Pharm. 1-23 (2004)) BrRJOYUEHa B IaHHHM
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IOJOKYMeHT @IJIA IIpelOCTaBJIEHMA I/IH(]_)OpMaLU/H/I O IIOJIYUYEeHN N M_T/.[KpOC(l)ep n

HaHocdep Ha ocHOBe PCL.

[00109] CJIOXHEIM  IIOJMOPTOR0UP (POE) opencraBygeT coboun
BuopaspyllaeMsll IOJIMEP, npenHasHayeHHEM 0JIs OOCTaBKU
JIEKAPCTBEHHHIX CpelcTB. Kak OpaBMJoO, OH IpencTaBJfgeT cobon
[IOJIMMED KeTeHalleTaJld, OPenrnodTUTEJILHO UUKJINUIECKOTO

OIMKeTeHalleTaJlsi, TakKoIr'o Kak, Hanpumep, 3,9-moumermiieH-2,4,8,10-
TeTpaokcanupo [5, 5] -yHIekaH, KOTOPHM IIOJIMMEPU3YETCS IIOCPEedCTBOM
KOHIeHCcaUuuM TITJIMKOJIS C oOpasoBaHMeM OPTOSOUMPHHX CBsa3el. CJIIOXHBE
[IOJIMOPTORQUMPE MOTYT OBTE MOIMOMIMPOBAHE IJIA PeTryJIMPpOBaHMA UX
npodmisg BEICBODOXIEHU A JIEKapCTBEHHOTO CpeIncTBa n CKOPOCTHU
pPasJIoXeHN I MMOCPENCTBOM noGaBJIeHU A VI yIaJleHU S PaBINUHEX
TUOPOPOOHEIX HOMOJIOB WU IIOJIMOJIOB, HallpMMEP, 23aMeHH I'eKCaHTpMroJia
IEKaHTPUOJIOM, a TaKxe »noBaBJIeHMHA CKPHTHEX KUCJOT, TakKuX Kak
OKTaHOukapOoHOBad KMCJOTa WJIM T.II., K OCHOBAHMK IJIS I[IOBHIIEHUS
UYBCTBUTEJIBHOCTU K WM3MeHeHM®H pH. [IpyrrMe MOIMOUKALIMM CJIOXHOTO
IoJIMOPTO3dMpPa BKJIOUAT VHTeT'paluio aMrHa nJis YBEJIINUYEHNUSA
OyHKUIMOHAJEHOCTM. IlaTeHT CIA N 5968543; mnarteHT CIIA 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) BKJIIOUEHEL B IOaHHBIM IOOKYMEHT oJjisg
IpenocTaBJIeHMAa MHOOPMaLMM O CJIOXHEIX IIOJIMOPTOS0Upax.

[00110] IToINB TUIIEHTJIMKOJIb (II121) MOXeT OBITH cCHiT c
obpaszoBaHMEeM TeJisgd, B KOTOPHM BKJIOUEHH OJIKOBHE MUKPOUACTULH.
[Iyonukaumra Gibas and Janik, "Review: synthetic polymer hydrogels
for Dbiomedical applications”, 4(4) Chemistry & Chemical
Technology 297-304 (2010) BKJIOUEeHa B HOaHHHM OOKYMeHT  IJIA
IpenocTaBJIeHUSa MHOOpMALUMM O CHIUTHX [I9T Tejsax.

[00111] TIlosiMMepEl, KOTOPHE ABJANTCHA I[IPeOIOUTUTEJIbHEMU —OJIS
IpUMeHeHUM, B KOTOPHX 3adelcTBYyeTCHa TellJIo IIPM PacCOBIIMTeJILHOM
CyIKe, VMEKT  BECOKME TeMIepaTyphH CTeKJIOBAaHUA. B  HeKOTOPHX
BapMaHTax peajJM3alnu M300peTeHMSa BHEICOKasS TeMIlepaTypa CTeKJIOBaHUS
cocraByiger > 10 °C, > 15 °C, > 20°Cc, > 25 °C, > 30 °Cc, > 35 °C, 2>
45°C mym > 30 °C.

[00112] B omDHOM acCIlleKTe JaHHOe WU300peTeHMe OTHOCUTCH K
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CIIOCOBY TMOJIYYeHMA 3BadBJIEHHOTO IIPUTOTOBJIEHHOTO QapMalleBTUUeCKOT'O
IIOpPOMKa TIOCPeACTBOM "pacCHBUIMTEJNBHOM CymMKM" MCXOIOHOTO BOIHOTO

pacTBoOpa, ComepXamero 3asgBJIeHHHM OeJIOK U JIoObHe IOIOJIHUTEJILHEE

BCIIOMOTIT'aTeJIbHEIe BellleCTBa (TaKKe Ha3EBaeMOTI'O "MCXOHHHM
MaTepunaJoMm", ONMCaHHLM B OaHHOM IOOKYMEHTe) . TepMrH
"pacoeuMTeIbHA A cymka" o3HauvaeT crioco® [IOJIYUYEeHU S IOpPOoIKa,

COCTOAMErO0 M3 YacTHUl, MUMKPOHHOI'O pasMepa, M3 pacTBopa, B3BeCU WK
CYCIIeH3UM C IPMMEeHeHMEeM PacCOBJIMTEJbBHOM CYNMJIKM. B pPaclbUIMTEeJIbHBX
CyIIMJIKax IIpVMMeHSAeTCs PaclIbBUIMTEeJIb WM PaclbUIMTeJIbHasd HacaOkKa IJIid
pacceMBaHMsa B3BEeCU WJIM CYCIeH3MM C IIOJIydeHMeM CIped C KallJlaMu
peryauMpyeMoTro pasmepa. C IOMOMBI PAaCHBIMTENBHOM CYMNKM MOTYT OHTH
[IOJIYYeHH Kalumm pas3MepoM oT 10 mo 500 wMrM. Ilo Mepe TOro Kak
PacTBOPUTEIb (BOmla WM OpTaHUMUeCKMM pacCTBOPUTEJEH)  BHCHXAET,
BHICEHIXaeT OeJIKOBOe BelleCTBO, IIpeBpalladChk B YacTUIy MUKPOHHOTO
pasMepa (T.e. BeJIKOBYIO MUKpOUYaCTHULLY ) , c ofpasoBaHMEM
IIOPOWKOOOPAa3HOTO BeMeCTBa; WM B CJiydae IIOJIMMEPHOM CYCIEeH3UM C
BeJIKOBEIMA MUKpOUaCTHULIAMA - c obpaszoBaHUeEM 3aTBEepPIeBlIEN
[IOJIMMEPHOM OBOJIOUKM BOKPYI' OeJIKOBOI'O COHEPXMMOI'O. PacCHENMUTeJIbHAA
Cyllka MOXeT OBTL BHIIOJIHEHa Ha o0OopyIoBaHMM, TaKoM Kak, HalpuMep,
pacoeumMTeNbHad cymmika BUCHI  Mini  Spray Dryer B-290 (Bichi

Labortechnik AG, O®mnaBuian, Ieeluapuda). Iyoaukaumus 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) BKJIDUeHa B [HOaHHHM OOKYMEHT
IoCpencTBOM CCHUJIKU nJIs IpedoCcTaBJIeHUS MHbOOPMaLUK 0
PAaCIBUINTEJILHOM CYIIKE.

[00113] B OIHOM KOHKPETHOM BapMaHTe peajiM3aluy KN300peTeHUd
VMCXOIHHM MaTepMaJl 3aKauMBalT B PaCObBJIMTEJIbHYID  CYIMJIKY  CO
CKOPOCTBLIO, COCTAaBJIAKIMEN OT OKOJIO 2 MI/MMH OO OKOJIO 15 MI/MWH MU
OKOJIO 7 MJI/MMH. B OODHOM BapMaHTe pealjiM3alluM U300peTeHMd HaBJIeHMre
B HacaKe COCTaBJIdeT OT OKoJo 35 ¢yHTOB/KB. IOoOMM IO OKojo 100
dYHTOB/KB. oMM . B omoHOM BapuaHTe peaJlu3aluuM mu300peTeHuUd
IaBJIeHVMe B HacaJgKe COCTaBJgeT OKoJo 75 OQyHTOB/KB. oMM .
TeMmIlepaTypy Ha BXOIe B PAacCbUIMTEJIbHYID CYNMJIKY YCTaHaBJIMBAKLT Ha

YPOBHE, PpPaBHOM WJIM IIpEBHIMAKKIMEM TOUWUKY KHMIIEHMA BOIE, HallpumMep, OT
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okoJio 100°C mo 130°C. TemMmmepaTypy Ha BHXOIe YCTaHaBJIMBALT Ha

YPOBHE HMXe TOURM KUIIEHMA BOIOEI M BHIIEe TeMIIepaTyPE Oprmammeﬁ

cpentl, HallpuMep, okoJio 55°C. B OIHOM KOHKPETHOM BapMuaHTe
peanmmzauuM U300peTeHMsa  OeJIKOBHM  PacTBOP (HanpuMep, pacTBoOp
Benka-JjoBymku VEGE mam pacTeop I1gG) 3akKauMBalT B pPaCIBUIMTEJIBEHYIO
cymiiky BUCHI Mini Spray Dryer B-290 CcO CKOpPOCTBI, COCTaBJISLIEHR
OKOJIO 7 MJI/MMH, TIpM TeMIepaType Ha BxXOHe, COCTaBJIANIEN OKOJO

100°c, 110°C, 120°C wmm  130°C, M TeMIepaType Ha  BHXOIE,

cocTaBjufgwomer okoJio 55°C, mnpm BSTOM acouMpaTop YCTaHaBJIMBAKT Ha
ypoBHe 33 M3/u M pacnwigoT ras npu 530 J/u.

[00114] B OIOHOM BapMaHTe peanusanmnum n300peTeHuda
OPUTOTOBJIEHHHY  QapMalleBTHUUECKMM IIOPOMOK I[IOJydYalT [IOCPEeldCTBOM
IO BEPXEHW A 3asABJIEHHOT'O MUCXOIOHOT'O MaTepuala PacCIBEUIeHUIO C
oOpaszoBaHMeM TyMaHa W3 pPAacCHBJIeHHHX KalleJlb, a 3aTeM I[IPUMEeHeHUd
Teria K TyMaHy ns3 PacCIEUIeHHEX KareJb C oOpa30oBaHueM
IIPUTOTOBJIEHHOTO QapMalleBTUUeCKOI'O IIOpOollKa, comepXamero OeJiok. B
HEKOTOPHX BapMaHTax peaauzalumnm n3006peTeHNnd 10JIy4daeMelt B
pes3yJbTaTe I[IPUIOTORJIEHHENM (QapMalleBTUUECKUY I[IOPOMOK I[OOBepIlalT
OOIIOJIHUTEJILHOM CylKe (TakKXe MB3BeCTHOM kKak "BTopuuHas cymka').
OomoJIHMTeJSIbHaA CylIKa BKJKUYAeT TIOopAUyD CYIKY, JHUOOMIM3aln U
oboyB as30TOM. B OpyTuUx BapMaHTax peaagmsanmum n300peTeHnd
IIoJIydaeMull B pe3yJibTaTe IIPUTOTORJIEHHHN bapMalleBTUUEeCKHUM IIOPOIOK
He IOABepTraklnT OOMNOJHUTEJLHOM  CYIKe. B HEKOTOPHX BapuaHTax
peanmuzaluumM m300peTeHUd IOJYyUYaeMBM B pesyJbTaTe IPUTOTOBJIEHHBMN
bapMmalleBTHMUECKMM  IIOPOMOK He IOABepTralT [NOCJenyllel Topduen
CymKe. B HeKOTOPHX BapMaHTax peajM3alluM M300peTeHUA IIOJIyJYaeMBl B
pesyabTaTe TPUTOTOBJIEHHHM QapMalleBTUUECKUM I[IOPOMOK He TMOoOBepITalT
nocjienywomen  JIUOOUIM3alINN . B HeKOTOpHX EBapMaHTax peajm3alnn
n300peTeHNns IOJIy4daeMBln B pe3yJbTare IPUTOTOBJIEHHHM
bapMalleBTHUUECKUN IIOPOWOK He nonBepramnT nocjyenywomen CylKe
[IOCpelCTBEOM O0OyBa a30TOM.

[00115] B onOHOM BapMaHTe peaju3aluM U300pPeTeHUS MUCXOIHHN
MaTepMralsl COLEPXUT TepMOoCTabuiIM3aTopr U IJIMKOIPOTEMH IIPM MacCCOBOM
COOTHOIWEHUM OKOJIO WM B »OuanazoHe 1:50-2:5. B OOHOM BapuaHTe

Pealimsalnm n3obpeTeHnda Ha KaXIeIe 5 yacTen OeJika I10 Macce
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MCXOIOHHEM MaTepuaJl CoOepXxuT < 2 dYacTeM TepMocTabuiamsaTopa IO
Macce. Hamnpumep, ecCiM MCXOIHHM MaTepualJl comepxuT 5 Mr/min Oelka,

TO B UTOTe TepMocTabmuams3aTop OymeT BKJIOUEeH B KOJUUECTBE,
cocTaBjagomeM < 2 MI'/MJI, C IOOOepXaHMeM COOTHOmMeHMS 5 uacTen Oejka

k < 2 dyacTaM TepMocCTabuamszaTopa B IoJiydaeMOM B pesyJbTaTe
3aABJIEHHOM IIPUTOTOBJIEHHOM OQapMalleBTUMUeCKOM IIOpOolIKe, KakK OIMCaHO
BHIIE B OaHHOM IOKYMeHTe. B OIHOM BapMaHTe pealM3aluu MU300peTeHUsd
Ha Kaxnoble 5 uyacTel Oejika IO Macce MCXOOHEM MaTepual colepxuT < 1
YacTu TepMocTadbuiMszaTopa IO Macce. HanopuMep, eCciIM MCXOIHBIL

MaTepualJl comepxmuT 5 wMr/min Gejlka, TO B MTOTe TepMOCTabuUIIM3aTop

OymeT BKJIOUEH B KOJIMUECTBE, cocTaBJdpmeM < 1 MI'/MJT, C
nogmepXaHMeM COOTHOmeHMsA b uYacTem Oejlka IO Macce kK 1 YacTu
TepMoCTadbuiImM3aTopa 1o Macce B 3aaBJIEHHOM IPUTOTOBJIEHHOM
bapMalleBTMUECKOM I[IOPOIMKe, KaK ONMCaHO BHIe B IaHHOM IOOKyMeHTe. B
HEeKOTOPHX BapMaHTax peajlu3aluM MK300peTeHMsa BeCOBOe OTHOIEHUE
BeJika K TepMocTabuiam3zaTopy cocrapjgeTr 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 mym 40:1-100:1.

[00116] B gmpyroM BapMaHTe pealnz3aluM M300peTeHMs Ha KaXIHM
MOJIb Besika MCXOOHEIM MaTepurasl COOEPXUT < 300 MOJIb
TepMOoCTabuansaTopa. HanpuMmep, ecyM MCXOINHED MaTepual comnepxmuT 1
HM  OBeJika, TO B MTOT'e TepMocTabmiamzaTop OynoeT BKJIIOUEH B
KoJIMuecTBe, cocTaBagomeM < 300 HM, c 1[OoggepXaHMeM MOJISAPHOTO
COOTHOIEHMSa TepMoCTabuian3aTopa K 0eJIky Ha YypoBHe < 300:1 B
IIOJIYUeHHOM 3asgBJIEHHOM IMIPUTOTOBJIEHHOM OGapMalleBTUUEeCKOM IIOPOoIKe,
KakK OINMCaHO BHIIe B HOaHHOM JOKYMeHTe. B HeKOTOPHX BapMaHTax
peasMzaluM M300peTeHMs MOJIIPHOe COOTHOIeHMe TepMoCcTabuimzaTopa K
Besiky cocTaBjgsger 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 wnimu
50:1 - < 1:1.

[00117] B eme OOHOM  BapMaHTe peajuz3aluM  MU300peTeHu4d
MCXOIOHHEM MaTepHuall comepxuT O6eJiok 0e3 TepMocTadbuiamzaTopa.

[00118] B onOHOM BapMaHTe pealM3aluM U300peTeHud II0JIydaeMu

B pesyJipTaTe HpI/II‘OTOBJ'IeHHBHZ (]_)apMaLLeBTMT{eCKT/[ﬁ IIOPOIMOK  ABJIAETCHA
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abCOJIIOTHO CyxXMM, KaK OIMCAaHO BHIIE B IOaHHOM HOOKYyMeHTe.

[00119] B mpyroM BapMaHTe peaM3aluM M300peTeHud I0JIydaeMB
B pesyJibTaTe IMIPUTIOTOBJIEHHEM (QapMalleBTUUECKMM [IOPOMOK He SABJIAeTCH
abCOJIOTHO  CYXUM, KakK OIMCaHO BHIIe B OaHHOM IOOKyMeHTe. B
HEKOTOPEIX BapMaHTax peaauzalumnmn n300peTeHnA [IPUTOTOBJIEHHEIM

@apMaHeBTquCKMIZ IIOPOImOK, KOTOpBIﬁ He 4dBJigeTcsa abOCOJIOTHO CYyXUM,

COOEepPXUT OT OKOJIO 3% mo oxosio 10% (MmMac./Mac.) Bome, 3,5%-10%
(Mac./Mac.) Bogmel, 4%-10% (Mac./mMac.) Bognwe, 4,5%-10% (mac./Mac.)
BOOE, 5%-10% (mac./mac.) Bonme, 5,5%-10% (mMac./mMmac.) Bome, 6%-10%
(Mac./Mac.) Bome, 6,5%-10% (mMac./mac.) Bome, 7%-10% (mMmac./Mac.)
BOOE, 7,5%-10% (mac./mMac.) Bogme, 8%-10% (Mac./Mac.) BOIH, 8,5%-
10% (Mac./Mac.) BOIH, 9%-10% (Mac./Mac.) BOIHI, 9,5%-10%
(Mac./Mac.) BomOe, >3%-9% (Mac./Mac.) BoOe, >3%-9% (mMac./Mac.)
BOOE, >3%-8,5% (mac./mMac.) BoOOH, >3%-8% (Mac./Mac.) BOIOH, >3%-
7,5% (Mac./Mac.) BOIEHL, >3%-7% (Mac./Mac.) BOIEL, >3%-6,5%
(Mac./Mac.) BoOIOe, >3%-6% (Mac./mMac.) BoIOe, >3%-5,5% (mMac./Mac.)
BOOE, >3%-5% (mac./mMmac.) Bome, >3%-4,5% (mac./mac.) BoOOH, >3%-4%
(Mac./Mac.) BOIEHI, >3%-3,5% (Mac./Mac.) BOIEHL, OKOJIO 3,1%
(Mac./Mac.) BOJIHI, OKOJIO 3,5% (Mac./Mac.) BOJIEHI, OKOJIO 4%
(Mac./Mac.) BOJIHI, OKOJIO 4,5% (Mac./Mac.) BOJIEHI, OKOJIO 5%
(Mac./Mac.) BOIHI, OKOJIO 5,5% (Mac./Mac.) BOIHI, OKOJIO 0%
(Mmac./Mac.) BOIEHI, OKOJIO 6,5% (Mac./Mac.) BOIH, okKoJIO 1%
(mMmac./Mac.) BOIHI, OKOJIO 7,5% (Mac./Mac.) BOIHI, OKOJIO 8%
(Mac./Mac.) BOJIHI, OKOJIO 8,5% (Mac./Mac.) BOJIHI, OKOJIO 9%
(Mac./Mac.) BomOe, oOkoJiO 9,5% (Mac./mMac.) BoOOH WM oOKoJO 10%
(Mac./Mac.) BOIH.

[00120] B HEKOTOPHIX BapMaHTax peannsaumnum n300peTeHuda
TepMOCTabuiIM3aTop, COIepXallMicsa B 3asBJIEHHOM MCXOOHOM MaTepualle,
COOEPXUT Ccaxaposy WIM Tperajioly, WIM KOMOMHALMI TpPeraJjio3bl U
caxaposH.

[00121] B IpyTUx BapMaHTax peannusalnmnum n300peTeHud
TepMOCTadbuIM3aTop, COIepXallMlicsa B 3asBJIEHHOM MCXOOHOM MaTepualle,
He COINEePXUT MOJIEKYJy C MOJIeKYJIApHOM Maccou ©Oojee 200 r/Mosb. B
HEKOTOPHX BapMaHTax pealu3aluM M300peTeHMda TepMoCTabuams3aTop,
comepXalMicsa B  3afgBJeHHOM MCXOIHOM MaTepualle, BHIOMpPAKT U3

T'OYyIIIIEL, cocTodmen nus MaHHWTa, I/IBOJ'IGTZLI,T/[Ha, IIPOJIMIHa 12 nx
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KOMOVHAINN .

[00122] B OIPYyTUX BapMaHTax peanmsanmnum n300peTeHmnd
TEepMOCTabnUInM3aTop, CcolepXalMicsa B 3asBJIeHHOM MCXOIHOM MaTepualle,
COOEPXUT Tperajo3sy WIM caxXapo3y B  KoOMOMHaLUMM C  MaHHUTOM,
M3OJIeVUIVHOM UJIM IIPOJIMHOM.

[00123] B oOHOM EBapMaHTe pealM3aluy KW300peTeHMs BasdaBJIeHHBM
VCXOIOHBEM MaTepualJl Takke comepxuT Oybep. IpelnouTuUTesibHHEe Oydhept
BRJIOUAT GochaTHHEM, TUCTUIMHOBEM M alleTaTHHM. B OIHOM BapMaHTe
peanmuzaluM M300peTeHUusd MCXOIHHY MaTepual colepxuT 0,5 MM - 10 MM
Oybdepa.

[00124] B oOHOM BapMaHTe pealM3aluM U300peTeHUd 3asaBJICHHHM
VCXOIOHHM MaTepHrall He colepxuT Oydep. IIpM 3TOM MCXOOHEM MaTepHuall
BbybepusyeTcsa 3asgBJIEHHBEIM OeJIKOM KakK TaKOBHM UM BOIOM.

[00125] B onmHOM BapMaHTe pealM3aluM U300peTeHUd 3asaBJICHHHM
VMCXOIOHHM MaTeprall TakXe COOEPXUT HEMOHHEM IeTepleHT. HeMOoHHHEe
OeTepl'eHTH BKJIOUAKLT IIOoJMUCOopOaTH, Takue Kak nojmcopdbar 20 wu
nojmcopBar 80. B OoOHOM BapMaHTe pealiM3aluy U300peTeHMSsS HeMOHHOe
IIOBEPXHOCTHO—-aKTMBHOE BEMEeCTBO IIPUCYTCTBYET B MCXOOHOM MaTepualle
B KOHIeHTpaluu, cocTaBjagiomerr 0,01-0,2% (Mmac./06.).

[00126] B HEKOTOPEHIX BapMaHTax peanmmsauum  M300peTeHUd
3afABJIEHHEM MCXONHHM MaTepHralJl COINEPXUT 3adaBJIeHHEM OeJIOK, OIMH WU
BoJiee (i) Bybepos, (ii) TepMOCTabuUIN3aTOPOR, (iii) n/Uim
IOBEPXHOCTHO—AKTUBHEIX  BEMEeCTRB. B omHOM BapMaHTe peajmM3aluu

n300peTeHra BOIHEM pacTBop comepxuT 2-200 wMmr/mMmia Oejka, 0,5-2%

(Mac./06.) TepMOoCTabuiIM3aTopa (TepMOCTabUIMB3aTOPORB) , 1-10 MM
oybepa (BydpepoB) m 0,005-0,3% (Mac./o00.) IIOBEPXHOCTHO—-AKTUBHOTO
BellecTBa (BemecTB). B KOHKPeTHOM BapMaHTe pealM3aluM M300peTeHud

BOOHHI pacTBop comepxuT 50 wmr/min OGenka, 2% Mac./o6. OOHOTO WU
BoJjiee TepMocTabuamzaTopoB, 10 MM Oydpepa m or 0,015% mo 0,1%
Mac./o0. OOHOTO W BoJiee HEeMOHHHX IIOBEPXHOCTHO—aKTUBHEIX
BemecTB. B OpyT'oM BapuaHTe pealM3aluM M300peTeHMS BOIOHHM PacTBOP
comepxuT 5 wMr/Mi 0 OeJika, 0,2% wMac./oB. OOHOTO WM DoJiee
TepMocTadbuiIuzaTopos, 1 MM Oydepa m or 0,015% mo 0,1% mMac./o006.
OOHOTO MM OoJiee HEMOHHEIX IOBEPXHOCTHO—-aKTMBHLEIX BEMEeCTB.

[00127] B mpyr'OM BapMaHTe pealiM3aluy U300peTeHMSd BXOLANMEe B

CoCTaB IopomKa OeJIKOBHE MHKPOUACTHULE, oOO0pasyeMble M3 3adBJIEHHOI'O
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UCXOIOHOTO  MaTepualsa, BIIOCJIENCTEBUM  IIOKPHBAT 6uopasiaraeMsM
IIOJIMMEPOM . B HEeKOTOPHIX BapuaHTax peaamnzaumnu nz30B8peTeHn
3afABJIEHHEM T[IPUTOTORJIEHHHM (apMalleBTUUeCKUY I[IOPONOK CYCIeHIUPYIT
B pacTBOpe IoJiMMepa. B OOHOM BapMaHTe pealM3aluy U300peTeHud
pacTBop oJiMMepa [IOJIy4dalT IyTeM  pacTBOpPeHUs roJiMMepa B
OpPTaHMYECKOM pacTBOPUTEE, TaKoOM KakK MeTUJIEHXJIOPUI,
TeTparunpodypaH, sTUIalleTaT, OUXJIOPMeTaH, 5STaHOJ WIM KaKoM-JmBo
IPYyTOM MPUTOOHLEI PAaCTBOPUTEJEL. OJOTWJAalleTaT MMUPOKO WM3BEeCTeH Kak
0e30MacHEM pPAaCTBOPUTEJIE M UYaCTO I[IPUMEHSEeTCA IPpU [IPUTOTOBJIEHUN
JIEKAPCTBEHHEX CPeNCTB, MMILJIAHTATOB M IIUIMEBHX IIPOIYKTOB.

[00128] B HEKOTOPHIX BapMaHTax peannusaumnum n300peTeHuda

[IOJIMMED MOXET IpencTaBJIaTh cobomn BTUJILEJIITIIIO3Y ("EC"),
IOoJIM (MOJIOUHYID KMCJIOTY) ("PLA"), CJOXHBEM noJguopTo=dmup ("POE"),
noJin—D, L-JIakKTULO—-KO—DJIMKOJIN]I ("PLGA™) WJIN MIOJIM—E€—KapOJIaKTOH
("PCL"). B HeKOTOpPHX BapMaHTax peajlM3aluu W300peTeHUsa IIOJIMMEP

opencraBJageT coboM MNOJMMOJIOUHYI KHMCJIOTY (PLA), ODOJIUTJIMKOJIEBVYIO
KucJyoTry (PGA), CHIMTEI I[IOJIUSTUIIEHTJIMKOJIL (PEG), nosm-D,L-JlakKTuIi—
KO—TJIMKOJINUI (PLGA) , PLGA-sTHUIIeHOKCHUIOOYMapaT, PLGA-ansda-
TOKOOEPMJICYKLIMHAT, STepUIMUMPOBAHHEM OO IOJUBRTUIeHTJIMKoJIS 1000
(PLGA-TGPS), nomuaHrugpun nojamu[l, 6—-06uc (ri-xkapBOoKCUGEeHOKCH) I'eKCaH |
(pCPH) , IOJIM (TUOPOKCUMACIISHYIO KUCJIOTY-KOTUIPOKCHUBAaJIEPUAHOBYIO
KMCJOTY) (PHB-PVA), cCoOnNoJuMep IIOJUBTUIEHTJIMKOJS W II0JIM (MOJIOUHOM
KMCJIOTHI) (II3T'-PLA) , [OJIM—E€—KallpOJIaKTOH (PCL),
NOJIMAJIKMJILIMaHOaKpMIIaT (PAC), IOJIM (3TWJI) LMaHOoaKpMJIaT (PEC),
NOJIMUB300Y TUJILIMaHOaAKpMIIaT, noJin—N- (2-TMOPOKCHUIIPOIINII ) METaKPpUIIaM/I
(rmosi (HPMA) ), noJn—B-R-TUOPOKCUDY TUPAT (PHB) , nosm—B-R-
TUOmpoKcHajgkanoaT (PHA), noau-B-R-g0JIOUHYID KUCIJIOTY, dochoamnmum-
XOJIECTEPUHOBHE TOJIMMEPHI, 2—IMOJIEOUIJI— SN—TUIMIEPO— 3~
bochaTUIUIXONNH/ TIOJINS TUJISHTJIMKOJIL -~ OMCTeapouIdochaTUOMIS TaHOJIaMIUH
(DOPC/IISI-DSPE) /x0JIeCTepUH, IOJIMCaXapPUIL, LeJIJIIIO3Y,
D TUIILEJIIIIOBY , Me TUJILEJIIIIIO3Y , aJIb TMHATHI, IeKCTpaH u
IEKCTPAHOBHE TIUAOPOTEJIEBEE IIOJIMMEPH, aMWUJIO3Y, WHYJIMH, I[IeKTUH WU
I'yapoByK KaMelb, XWUTO3aH, XWUTUH, TelapuH, IMaJlypOHOBYK KUCIOTY,
[IOJIMPOTAaKCaHe U IIOJIMIICEBIOPOTAKCaHB Ha OCHOBE LUMKJIOIEKCTPMHA

(CD), rnoJiMacrapTaTH, IIOJIMITUTY TaMa ThL, IOJIMJIEMLMH, COIIOJIMME P
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JenurHa U TJIyTaMarTa, HOJIMBY THUIIEHCYKIMHAT (PBS), KeJIaTUH,
KoJuulareHs, OUOPUHE, O(UOPOMH, CJIOXHEE I[IOJMOPTOSOUPH, COIIOJIMMEDP
CJIOXHOTO  IHOJIMOpTOZdMpa U  IoJMaMUIMHA, COTIOJIMMEPE  CJIOXHOTO
noJiMopTosdrpa M OMaMMHa, CJIOXHEIE  IIOJIMOPTOSOUPH, coIepxamue
CKPBITEIE KMCJIOTHE, COIIOJIUMED
[IOJIV (3 TUJIEHTJIMKOJIA) /IoJu (OyTrujleHTepedbTajsara) , a TaKxe X
KOMOMHALUMU M COIIOJIMMEPEH.

[00129] [NoJMep  MOXEeT OHITE pacTBOpeH B pacTBOpUTEJIE
(HampuMmep, sSTUilalleTaTe) B KOHIUEHTpalMuM, CcocTabjdomelr oT okoJjio 10
MT/MJI mo okoJjio 300 mr/min (T.e. 1% - 30% [Mac./006.]), oT okojo 15
MID/MJI OO OKoJIO 295 mr/mj, oT okojo 20 MI'/MJI OO OKoJio 290 mr/mi,
OoT OKOJIO 25 Mr/mi mo okoJsio 280 Mr/mii, oT okoJio 30 MI/MII OO OKOJIO
270 Mr/mj, OKOJIO OoT 35 Mr/mMi mo okoJio 265 wmr/mia, orT okojo 40
MID'/MJI OO OKoJIo 260 Mr/mj, oT okojo 45 MI'/MjI mo OokoJio 260 Mr/mi,
oT okoJio 50 Mr/mMiI Do okoJiIo 255 MI/MII, OT OKOJIO 55 MI/MJI OO OKOJIO
250 mr/mi, oxkojo 20 Mr/mi, okoJio 25 mr/mi, okoJio 30 MI'/MIJI, OKOJIO
35 mMr/mi, oxkoJio 40 Mr/mii, oxkoJio 45 mr/mia, okosio 50 MI/miI, OKOJIO
75 Mr/Mi1, okoJio 100 mMr/mii, okojo 125 wmr/mia, okojo 150 wMr/Mi,
okoJio 175 Mr/mii, okoJo 200 Mr/mi, OKOJIO 225 MD/MiI MM OKoJIo 250
MT/MJI. B OIHOM BapMaHTe peajM3aluuy U300peTeHrS KOHIIeHTpalusg

noJiMMepa IIpM BHYTPEHHeM IIoJdaue PAacCIbIMTeJLEHOM CYIMJIKM COCTaBJISET
< 10% (mac./006.), a KOHIeHTpalud IoJuMepa I[IpM BHeEMHeM IoIaue

cocraBJyfgeT < 25% (Mac./oB6.).

[00130] B3BaTeM B3agBJIEHHHM IPUIOTORJIEHHHM OEJIKOBHIM IIOPOMOK
DOBaBJIART K PacTBOPY IMOJMMEepa B KOHLEHTpaluM, COCTaBJLIEN OT
okoJio 10 Mr/myi mo okoJio 100 mMr/mii, oT okojo 15 Mr/mMia mo okoJio 95
MU /MJI, OT okoJio 20 Mr/Mi mo okoJio 90 Mr/miI, OT OKOJIO 25 MI/MJI IO
OKOJIO 85 Mr/mji, oT okoJio 30 Mr/mMi mo okojio 80 Mr/mi, oT OKOJIO 35
MI'/MJI 0O OKoJiO 75 mMr/mii, orT okoJio 40 Mr/mMi o okoJjio 70 MI/mij, oOT
OKOJIO 45 MT/MJII mOo OKoJIO 65 Mr/mi, oT okoJio 50 mMr/mi mo okoJio 60
MU /MJI, OKoJIO 25 Mr/mi, okojo 30 mr/mi, okoJjio 35 mMr/mii, oxoJio 40
MT/MJI, OKoJIo 45 wMr/Min wmiam okxojyio 50 wmMr/mi. Ilopomok M pacTBOP
[oJiMMepa CMeMMBanT C O00pa30BaHMeM B3BeCH MM CYCIEH3MM, KOTOPY
zaTeM nomBepramnT paccemuBaHMo u CymKe c [IOJIYUeHVEeM

IIPMIT'OTOBJIEHHOTI'O @apMaHeBTMT{eCKOI‘O IIopoIKa C ITOJIVIME P HEIM
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IOKPHTMEM. [IpelNOoUTUTEJIEHEM PacTBOP [NOJMMepa CONEPXUT IIOJIMMED,
PaCTBOPEHHHM B pacTeOopuUTEIlE, KOTOPEM He pacTeopderT
CYCIIEHIOVPOBAaHHEE DeJIKOBEIE uaCTHULE W nx BCIIOMOT'aTeJIbHEE
BelleCcTBa. HamopuMmep, B Tex BapMaHTax peajaMs3aluu, B  KOTOPHX
[IOPOMOK COOEPXUT Caxapo3y B KaueCTBe BCIOMOT'aTeJILHOT'O BelleCTBa,
STAHOJI He ABJIAeTCAd IIPelloUTUTEeJIBHEM, I[IOCKOJIBKY caxapo3a MOXeT
PacTBOPATECA B HSTaHOJIe UM OCTaBJATH IIocjie ceba OeJIoOK B UYacTulle,
KOoTopasd ABJIAETCS HepaCTBOPUMOM.

[00131] B onmHOM BapuaHTe pealM3aluM U300peTeHUSs B3BEeCh WU
CYCIIEH3MI M3 IOopollka M I[IoJIMMepa I[IOOBeplalT PAaCIHEUIMTEJILHOM CYIIKe,
KOTOPYH  BEHIIOJHAKT criocofowM, aHAJIOTMYHEIM  CIIOCOOy  IIOJIYYEeHUS
334BJIEHHOTO IPUIOTOBJIEHHOTO (OQapMalleBTMUeCKOI'O IIOPpOollKa, HO CO
CHIDKEHMEM TeMIlepaType Ha BxoOe (Tin) IJs8 3allMTeH OT BOCILJIaMeHEeHUS
OPT'aHNYeCKOI'O pacTreopuUTEeIa WU IoJIMMepa . Hanpumep, ecymn

OpTaHUUYECKMM pPacCTBOPUTEJIEM  HABJIAETCSA  IUXJOPMEeTaH, Tin MOXeT
cocTaBuaTes 40 °C; ecaM pacTBOPUTENeM ABJAeTCS >3TuialneTaTr, Tin
MOXET COCTaBJATL 77 °C; ¥ ecJaM pacTBOPUTEJIeM ABJIAeTCS 2TaHoJ, Tin

MOXeT cocTaBjaTh 78 °C. BkparTile, B3BeChb WIKM CYCIEH3U M3 IIOPOIKa
¥ IoJMMepa 3aKauMBalT B PACHBIUTEJBHYID CYIIMIKY CO CKOPOCTEIO,
cocTaBJjgomer oT okoJjo 0,5 MiI/MuMH Jo okoJjio 20 MJI/MMH, OKoJO 1,2
MJI/MUH, OKOJIO 2,6 MI/MMH UJIM OKOJIO 12,5 Mi/MyMH. B OOHOM BapuaHTe
peanmzaumMy  nU300peTeHud 0JId PacIBUIeHn S CYCIIEH3UN  IIPUMEHST
PACIBUIMTEJIbHYID CYIMJIKY C HacaIKoM ¢ »IOBOMHOM nomaued. B oIHOM
BapMaHTe peajJu3aluM U300peTeHUs BS3KOCTL pacTBopa IIoJuMepa
cocrarjasger < 20 clI mnpm 20 °C. B OOHOM BapMaHTe peaJu3aluu
n300peTeHns KOHLEeHTPalumI noJimMepa opu BHYTpPEeHHe!N momaue
cocraraser < 10% (mMac./06.), a KOHUEeHTpalus I[IOJMMepa I[PV BHEMHeM
nomadve cocrTapjdeT < 25%. B OIOHOM BapMaHTe pealiM3alun MN300peTeHUd
MUKPOUYACTHUIIH CYCIEHOIMPOBAHEL B pacTBOpe IoJuMmepa oOpu < 10%
(Mac./06.). B oOIHOM BapMaHTe pealMs3aluM uUs300peTeHUS Tin SaBUCUT
OT pacTBOPUTEJIS, Hampumep, 40 °C mjag JjuxjopMeraHa, 77 °C @mns
sTUaleTaTra M 78 °C njg 2TaHoJa. B OOHOM BapMaHTe peajr3aluu
nz3obpeTeHnsa Tour MEHBbIle, UeM TeMlIepaTypa CTeKJOBaHMA 3agBJIEHHOTO
OIPUTOTOBJEHHOTO (apMalleBTUUYeCKOT'O Iopollka M  3aBUCUT OT Tin,

CKopoCcTM I1onmavdmn, pacTBOpUTEJIA W acllMpaTopa. B oImoHOM BapmaHTe
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peanusauum uns300peTeHUd Tnax HacaOKu cocTabBjgeT < 150 °C. B onHOM
BapMaHTe peaM3aluy M300peTeHUsd MaKCuUMaJlbHas CKOPOCTb IIoJauu U3
BHEMHEeTO KaHajla COCTaBJgeT OKoJIo 1,2 MI/MMH, a MaKcuMaJibHas
CKOPOCTBL IIOoZauM M3 BHYTPEeHHeI'O KaHajla COCTaBJIIeT OKOJIO 2,6
MJI/MUH . B OoIOHOM BapmMaHTe peajiMz3aluum MU300peTeHusd  MOIHOCTL,
nomaBaeMas Ha YJbBTPAa3BYKOBOM IUCIIEPTAaTOP PACHIBIMUTEJILHOM CYMUJIKHA,
cocraBJysgeT okojio 0,5-2 BT, a acoupaTop YCTaHORJIEH IIPUMMEPHO Ha
80%.

[00132] [oJIydeHHBN B pesyiabTare IPUTOTOBJIEHHHM
bapMalileBTUUYECKUM IIOPOIOK c [IOJIMMEPHEIM [IOKPHTHEM COIEepPXUT
BXOOAIMe B COCTaB OeJIKOBEHE MMKPOUACTMIIH, OKPYXEeHHEEe II0JIMMEepPHOM
oboJioukoi. Takve OeJIKOBHE MMKPOUACTULLE C IIOJMMEPHBM IIOKPHETHEM
MOTYT MMETH JIOOYID M3 MHOXeCTBa ¢QOopM. B OODHOM BapMaHTe pealn3aliuu
nz3obpeTeHms HEKOTOPHE OeJIKOBEE MMKPOYaC TULIH C [IOJIME P HEIM
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 OEJNKOBHX MUKPOUACTMIL, 3aKJIOUEHHBX B
ooHOM OeJIKOBOM MMKpOUaCTMIEe C IIOJMMEPHBM IIOKPHTMEM. B HEeKOTOPHX
BapMaHTax peajM3aluu M300peTeHMa OTHesJilbHasd 0OeJIkoBasd MMKpodacTHUila
C IIOJIMMEPHHM IIOKpHTMEM conepxwur 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
i1, 12, 13, 14, 15, 1¢, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43, 44, 45, 46, 47, 48, 49 wmam 50 OeJIKOBEHX MMKpoOUacTMIl. B
HEKOTOPEIX BapraHTax peann3alunum nz3obpeTeHms IPUTOTOBJIEHHEIM
bapMalieBTUUYECKUM IIOPOIOK COOEepPXUT OeJIKOBYK  MMKPOUACTUILY c
MNOJIMMEPHEIM  ITOKPEITUEM, comepxamyn 1-2, 2-3 wmiu 3-4 OeJIKOBHEe
MMKPOUYaCTULIH .

[00133] B HEKOTOPHIX BapMaHTax peanusalnmnum n300peTeHuda
OeJIKOBEIE MUKPOUACTHUIE C TIIOJMMEPHEM TIIOKPEITMEM MWMenT Ouala30H
IaMeTPORBR, COCTABJAKIMM OT OKOJIO 2 MKM IO OKoJOo 70 MKM, OT OKOJIO
5 MKM OO OKOJIO 65 MKM, oT okoJjo 10 MKM IO OKoJO 60 MKM, OT OKOJO
15 MM Do okoJiO 55 MKM, OT oOkKoJOo 20 MKM IO OKoJIO 50 MKM, OKOJO
15 MrM, okoJio 20 MKM, OKOJIO 25 MKM WJIM OKoJIo 30 MKM. lM3MeHeHHue
pas3Mepa B SBHAUMUTEJLHOM CTeleHM OTpaXaeT TOJIUHY IIOJVMEepPHOM
00O0JIOUKM, HEeCMOTpSA Ha TO, UYTO IMaMeTp OeJIKOBOM OOOJIOUKM MOXEeT B

HeKOTOpOﬁ CTelleHU CriocofbcTBOBATEH MSMEHEHNIO prasMepa.
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PeryJIMpoBaHMe HauaJIbHOM KOHIEHTpaluuMX IIOJMMEePHOT'O pacTBopa WM
[IoJIMMepa KaK TaKOBOT'O MOXHO MCIIOJB30OBaTh IJIA pPelyJIMpOBaHUA
oIraMeTpa KOHEeUHOM YaCTMIH MMKPOHHOTO pasMepa.

[00134] B HEKOTOPHIX BapMaHTax peanmmsauum  M300peTeHUd
IoJIydaeMel B pesyJbTaTe IIPUTOTOBJIEHHHY QapMalleBTHUUECKMUM IIOPOMOK
C TIOJIMMEPHHIM IIOKPHITHMEM IIOABepTralT MNOMNOJIHUTEJILHOM Ccylke (Takxe
M3BECTHOM Kak "BTopmuHas cymka"). [ONoOJIHMTeJIbHas CylKa BKJIoUaeT
TopAYyD CYIKY, JUModuiIM3aluio ¥ oOOYB az30TOM. B IOpyI'MxX BapMaHTax
peanm3zaluy M300peTeHUS IIOoJIYUYaeMHM B pPes’yjbTaTe IIPUITOTOBJIEHHLM
bapMalleBTUUECKMM IIOPOMOK C IIOJMMEPHHM IIOKPHTMEM He IIO0IBepraioT
OOIIOJIHUTeJILHOM CylKe . B HEKOTOPHIX BapMaHTax peanm3alun
nz3obpeTeHms TI0JIyYaeMbl B pesyJbTaTe IPUTOTOBJIEHHEM
bapMalleBTUUECKMM IIOPOMOK C IIOJMMEPHHM IIOKPHTMEM He IIOoIBepraioT
[IOCJIeOYKRIEMY  BHCYIMBAaHUIO. B HeKOTOpHX BapMaHTax pealn3aluu
nz3obpeTeHUs II0JIyYaeMbl B pesyJbTare IPUTOTOBJIEHHLM
bapMalleBTUUECKMM IIOPOMOK C IIOJMMEPHHM IIOKPHTMEM He IIO0IBepraiT
nocjenyomeyn  JIUOoOUIM3alLUM. B HeKOTOpHX BapMaHTax pealu3aluu
nz3obpeTeHms IOJIyYdaeMBl B pesyJbTare IPUTOTOBJIEHHEM
bapMalleBTUUECKHMM IIOPOMOK C IIOJMMEPHHM IIOKPHTMEM He IIO0IBepraiwT
Iocyienylley CylKe IOCpelCcTBOM OOIOyBa a30TOM.

[00135] MyKpoYa CTULEL c [IOJIMMEPHEIM [IOKPHTHMEM COTJIaCHO
OaHHOMY M300peTeHMI IIPUMEHAIT B TepalleBTUUEeCKUMX CcpencTBax cC
3aMenJIeHHEM BEICBOOOXIEHVEM WJIM IIPOJIOHTUMPOBAHHEM BECBODOXIEHMEM
Oesika. Hamnpumep, nOpennojaraeTrcsd, UYTO MHUKpouacTUUH adiambeplienTa
IPMMEeHSAT OJIS [OIPOJIOHTMPOBAHHOTO BEICBOOOXOeHMA adpambeplienTa B
CTeKJIOBUOHOM TeJie IJIS JieUeHMS COCYIMCTHX TJIA3HBEIX HapyIeHUM WJIn
IOJIS IIOIOKOXHOM MMILJIAHTALUMM OIS [IPOJOHTUMPOBAHHOTO BECBOOOXIEHUSA
JoRymku VEGF 1nJj4g JjiedeHMs paka MM IPyTHUX 3aboJieBaHUM.

[00136] OnyBJiMKoBaHHAaA 3afgBKa Ha raTeHT CIIA Ne Us
2013/0129830 Al, xoTopasg Omja onybJamkoBaHa 23 Mag 2013 roma, u
npenBapuTesjibHasgS 3agBka Ha DaTedT CIA N 62/405610, xoTopasa Owja
rnomaHa 7 OKTADP4A 2016 roma, BKJIOUEHE B OAaHHBM  JOKYMEeHT
[IOCPEenCTBOM CCHUIKM B IIOJIHOM OOBeMEe.

[IPVIME PH

[00137] Crenyromye IOPUMEPH I[IPMBEOEHH TaKMM 00pasoM, UYTOOE

InpengoCTaBUTE ClielraJimcraM B OaHHOM obJjacTu TEeXHNKN OIIMCaHN1e



6l

TOTO, KaK CO3IaBaTh M MCIOJb30BATHL CIOCOOHB M KOMIO3ULUMM COIJIaCHO
IOaHHOMy M300peTeHMI0, ¥ He IIpedHasHaueHH OJIA OTpaHuueHUdI oO0beMa
TOTO, UTO M300peTaTes M CUMTalT CBOMM M300peTeHMEM.

IpuMmep 1: IlapaMeTpH PACHBJIMTEJILHOM CYIKU

[00138] [Mpenjiaraercsd crioco® [IoJIydeHM S IIPUTOTOBJIEHHOT'O
bapMalleBTUUECKOTO [IOpOoIKa, comepxalmero BeJIoK, IIOCPENCTBOM
IpUMEeHEeHUI CTaIuy PAacCIbUIMTEeJILHOM CYIKM K = BOIOHOMY  PacTBOPY
UCXOOHOTO  MaTepuala, comepxameMy  OeJIOK. PacTBOp  MCXOOHOTO
MaTepuaja, coepxamuii 50 Mr/mia adambeplienrta, 10 MM dochaTa (pH
6,2) m 2% Mac./o06. caxaposH, IOOBepTallM PaclBJIMTeJILHOM CYIKe C

OpUMeHeHVeM cCcymuiakyu BUCHI B-290 mini spray dryer (®maBuib,
Meeriiapusa) . llpy 2TOM TeMIepaTypa Ha BxOoIe BapbupoBajack oT 100°C

mo 130°C ¢ maroM IMOBHIMIEHMSA B OecAdTh I'padycoB, M ECD mojyuyaeMHX B
pesyibTaTe 4YacTUll OolIpenesidyin I[ocperncrsoM MFEFI, Kak [noxkazaHO Ha
dur. 1, TeMmInepaTypa CYIMJIBHOT'O TI'a3a Ha BXOIOe He BJIMAET Ha
pacrnpenejieHre II0 pa3MepaM MM MOPOOJIOTUR OEeJIKOBHX MUKPOUYACTHIL.

[00139] TIlpy KaxOo¥ TeMmIepaType Ha BxoOe, MeHee OIHOTO
[IpOLIeHTa I[IOJIYYaeMHX B pPe3yJibTaTe 4YacTull MMeJr pa3mep O6ojiee 10
MKM . KpaTroBrpeMeHHOE BO3IOeNCcTBRUE BEICOKMX TeMIlepaTyp n
HCIIapUTeJIbHOe oXJIaXIOeHNre OpenoTBpamaam pasJIoXeHne OeJika
abambeplierniTa BO BPeMS PACIBIIMTEJIEHOM CYIKN.

Mpumep 2: LeJIOCTHOCTE M CTabMJIBHOCTE OeJiKka

[00140] OueHMBaJIM MOJIEKYJIAPHYID LeJIOCTHOCTEL adpmubeplierniTa B

NPUTOTOBJIEHHOM bapmMalleBTHUUECKOM IIOPOIIKeE, [IOJIYYEeHHOM rmocJie
PAaCHBIINTEeJIbHOM CYIIKM . BocCTaHOBJIEHHEIM infe)eleliifelad abambepuenTa
CpaBHMBAJIU c KUOKOM] KOMIIO 3UIMEN admbeplienTa il i
obTalIbEMOJIOTUYECKOTO BBeOeHUS un c NCXOOHOM KOMIIO 3ULIMEN,

conepxamet admmbeplienT. OdTalbMOJIOTHMUeCKasd KOMIO3MUIMA CcomepXala
40 Mr/MaI apamubepuenTta, 5% (Mac./06.) caxaposw, 0,03% (Mac./00.)
nosmcopbara 20, 40 MM NaCl wm 10 ™M ¢ocdara, pH 6, 2.
[lpenBapUTEJBLHO IIOOBEPT'HY THM PacCIEUINTEeJIEHOM CylKe VICXOIOHHIM
MaTepMalsl ¥ BOCCTAHOBJIEHHHE BEICYINIEHHHE PACIBJIEHMEM KOMIIO3ULIUHU
comepxanu 50 Mr/min adpamubepuenTta, 2% (Mac./o06.) caxaposw u 10 MM
dochaTa, pH 6,2. AdPubepleldT B IIPUIOTOBJIEHHOM (Q¢apMalleBTUUeCKOM

I1I0pOo1IKe, IIOJIYy4YeHHOM IIOCJIe paCHBIJ'H/ITeJ'H::HOﬁ CYHKH1, COXpaHAJI CBO
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HAaTMBHOCTE U OMOJIOTMUECKYID aKTMBHOCTL (cM. Tabamuy 5).

[00141] CTabuibHOCTE adpambepliellTa B BHCYIEHHOM pacIlBJIeHNEM
[IOpOoIIKe OlleHMBAJIA [IOCPenCcTBOM V3MepeHn oBpa30oBaHuid
BEHICOKOMOJIEKYJIAPHEX dYacTull. UYepes 3 Mecsdla, 6 wMecduer u 12
Mecdauer ¢ nomombi  SE-UPLC  BOCCTaHOBJIEHHOTO OeJika OlIpenelidaiin

oBpasoBaHMe BEHCOKOMOJIEKYJISPHHX (HMW) uwactwui nopu 37 °C. BHCYIEHHBM

pacIuyieHrMeM IIOPOoMOoK adiamubepliellTa MHKYOUpoBaau Opu 37 °C B CyxXUX
YCJIIOBUSAX WM 3aTeM BOCCTaHaBJIMBalIM no 50 wMmr/min adamubeplienTa O
aHaJmza. CkopocTb ofpaszoBaHmua HMW dyacTull oOpeneiysalr JIMHEeMHOMN
perpeccuey KBaIpaTHOTO KOPHSA BPeMeHM IJId BpPEeMeHHHX  ToueK,
coBpaHHEX uUepe3 3 Mecdlla, 6 MecdlleB uWiIM 12 MecdueB npu 37 °C.
PesyJbTaTH, KOTOPHE IIOKaz3aHE B Tabiuile 6, CBUIETEJILCTBYIT O TOM,
UTO CKOPOCTE arperaluMy BHCYIIEHHOT'O paclelieHrMeM adpambeplienTa
HaxXxoOMUTCHAd B IHIpenejax (QapMalleBTUUECKM IIPMEMIIEMHX IIapaMeTpoOB.

TABJIMIIA 5: IIeJIOCTHOCTB BHCYNMEHHOT'O PAacIBUIeHUeM adambeplienTa

BoccTaHoB—
[ToenBapuUTeIb .
OdTaJIbLMOJIOT Ho JIEHHHN
M-4yeckasd . BHICYIIEHHEBIM
IOOBEePT'HY THM
KOMIIO 3ULIM S pacCIIBJIEHKE
PacClBUINTEJIbH
adpambeplLienT o M
OV CYyIIKe
a adpmbeplien
adpmmbepLenT T
% BoccTaHoBJeHUS (0OD-B3IXX) 99 100 96
UmucrToTa
% HaTuUBHLIM 99, 3 99,1 99,0
(SE-UPLC)
AHaJM3 BapMaHTOB,
OTJIMYAONMX C I
3apamaMin % OCHOBHOM 79,5 79,9 79,8
(1CIEF)
UnucToTa 1no SDS—-PAGE
(nymexkTPOOOPE3 B
IOCH-IIAAT") % OCHOBHOM 97,0 97,5 96,9
(HeroccTaHOBJIEHHE)
UucToTa 1no SDS—-PAGE
% OCHOBHOM 99,0 99,0 99,0
(BoccTaHOBJIEHHE)
° 67,6 - 67,3
1DSC Tl (°C) ’ ’
Te2 (°C) 85,3 - 85,6
% o= 8,3 - 8,3
FTIR o—Crnupallb ’ 7
% B-Jiuct 39,2 - 39,5

% OTHOCHTeJIbHad aKTMBHOCTDL 84 109 103
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OdTaJIbMOJIOT
U-4JeckKad
KOMIIO3ULIM A
apmmbepLentT
a

(BrnoaHaIn3)

TABJIVIIA 6: CTabMJIbHOCTD
PacCIbJIEHMEM IMOPOIKOB adpjambeplienTa

TepMoCcTa®OMUIM3aTOPH +

[ToenBapuUTeIb

IIOOBEPTHY THI
PaCHBUINTENbH

IIPUT'OTOBJIEHHEX

BoccTaHOB-
JIE€HHBIMN
BEICYIIE HHEIM
pacCIBJIEHKE
M
adpmbeplien
T

HO

oM CyIKe
apmbepLenT

BEICYIIE€HHEIX

CKOpoOCTE OOpasoraHULg

PasMe HMW uvacTui
P BasoBasg KOMIIO3UILIMUA apmbepuenrta nopu 37°C
JacTu
il (50 mr/Mn1 abymbepuenta, 10 MM (% HMW/VMec. 1o SE-
dochara, pH 6,2) UPLC)
5 MKM 1% mMac./06. Caxapo3H 5,7%
5 MKM 2% Mac./06. Caxapos3H 3,7%
[IpumMmep 3: TepMoOCTaOMIIM3aTOPH
[00142] Bruto riokaszaHo, yTo modaBJieHHne BCIIOMOT'aTeJIbHBIX
BEMEeCTB B VICXOIHEM MaTepHrasl yIydimaeT TepMOCTabMIIBHOCTE

MMKpodacTUll Oejka. JIMOOUIM3UMPOBAHHEIM U

abmbepuent (T.e. dYacTHMUE pasMepoM 2,5

MT/MJI MCXOOHOTO MaTepuasa adpaubeplenTa)

MHKyOMpoBaym mnpu 50

BBICVLHeHHBIﬁ PacCIlbUJIEeHEM

MKM, TIIOJIY4YeHHHe u3 5

°C B

CYXUX YCJIOBMAX M BOCCTaAHABJIMBaAIM OO 5 wMr/mia adiambeplenrta g

aHaiM3a. PesyJsbTaTH I[IpPpUBEeIEHE

KOMIIOBMLMAX,
CHIIYUYEeCTb KOMIIO3UIINM,
BrJoueHme M3OJIeNIMHA

MaHHNWTa n

BEICYII€HHEIX pPacCIIBElJIEeHVEM KOMHOSMLU/HZ,

MKM, YaCTMLH.
Tabauua 7:
2,5 MKM

B Tabmauue 7.

cojepXxammMmx MaHHUT " MSOJ’IeﬁLU/IH,

YITYUIaJio

comepXalMmMmxXx MeHbINMe,

CHIOyUeCThb I[IOpOolIKa B

oKaszaJlach IOXOXeM Ha

comepXalMMX TOJIBKO CaXapo3y WM Tperajlo3y.

TEePMOCTabUIIBHOCTE

T.e. 2,5

TepMOCTaGMﬂb HOCTE OeJIKOBHX MMKpPOUYaACTHMII pa3MepOM

TepMOCTaOMUIM3aTOPE

_|_

CKOpPOCTH
oBbpasoraHuUAa

BasoBasg KOMIIO3MIIMA

dopMaT PasmMep
YacTull (5 Mr/MII
adpmmbepuenTa,
1 MM Qocdhara,
6,2)
BrICYIIeHHEIE 2,5 MKM 0,2% Mmac./o00.

PH

HMW uvacTuig
abdambeplienTa npu

50°C (% HMW/Vmec .
rno SE-UPLC)

8,5

o©
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pacIBUIeHUueM caxaposel
BHICYIIEeHHEIE 0,2% Mac./oD.
Y 2,5 MM a0 8,8%
pacIEUIeHueM TperajiosH
0,1% mac./ob.
caxaposHl
BriCcyiIeHHEIE
Y 2,5 MM 0,05% Mac./o6. 5,9%
pacIEUIeHUueM
MaHHUTA

0,05% Mmac./06. Ile
0,1% mac./ob.

TPeTaJso 3k
BricyieHHEIe
pacg;ﬂeHMeM 2,5 Mmkm  0,05% mac./o6. 5,7%
MaHHUTA
0,05% mMmac./06. Ile
0,1% Mac./ob.
BLICYIIEHHEIE MaHHUTA
2,5 MKM 7,0%
pacIEUIeHueM ! 7

0,1% Mmac./00. Ile
Ipumep 4: Pazmep u dopMa dacTHULl

[00143] TeMmnepaTypy Ha BXoIme B HacalKky, BKJIIOUEHNE
[IOBEPXHOCTHO—-aKTMBHOTO BellecTBa, KOHIIEHTPa LW PacTBOPEHHOTO
adpambeplenTa u BKJIOUEHNE TepMOCTabuIN3aTOPOB OLIEHUBAJIU Ha
IpeIMeT UMX BJIMAHMA Ha pasMep wWwin o¢opMy dYacTull. KOHUeHTpaums
feJjilka M BKJIKOUEeHME IIOBEPXHOCTHO-aKTMBHOI'O BelleCTBa B KaxXIOM
cilyyae IOPMBOOMIIM K I[IOJIYUdeHMIO 0oJiee MeJIKMX — a B CcJydae
[IOBEPXHOCTHO-aKTMBHOT'O BellecTBa - 0OoJlee KPYIJIEIX - MUKpPOUYacTUI].
ST pe3’yJbTaTH obobmeHEl B Tabiuiie 8.

Tabmuua 8: Paszmep u dopMa dUacTHUll

[TapaMeTp BimnaHue
o BiamaHue Ha
PaCIBUIMTEJILHOW Ha pasMep BiamMaHMe Ha CcTabMJIBHOCTD
MOpdOIIOTHIO
DeJika
yacTHL
CYIIKM yacTHI]
TemMmIlepaTypa Ha
BXOoIe
HeT HeT HeT
(110-130 °C)
+ HojmcopdaT 20 BoJjee
YMeHBbIIeHN
e BEICOKASA HeT
(<0,1% Mac./o006.) CchepUUHOCTDL
| KoHLeHTpauuga YBeJqinmueHrMe HMW uyacTHUil
YMeHBbIIeHN N
PacTBOPEHHOTO - HeT (~0,3%) mocJue

BemeCcTBa pacnmeTeanof/'I CYIIKM
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[TapamMeTp Bnuaxnue
. BiamndHue Ha
PACIEIIMTEJIbHOM Ha pasMep Bamaume Ha CcTaOMIIBHOCTD
MOPHOIJIO T
DeJika
yacTull
CYUKU gacTull
CHMXeHle CKOPOCTM
obpasoBaHuUAa
* HMW
B CYXUX YCJIOBMAX
TepmMocTabuim3aTo HeT Herm 4 4
D TEepPMUUECKOTO HallpAXeHMUd.

BeJnumMHa =3aBUCUT OT
KoJIMduecTBa M TUIIa
TepMOCTabuaMzaTopa.

[00144] Kaxk omnmvcaHo B IllpuMmMepe 1, TeMmIepaTypa Ha BXOXOe

BapbupoBajlack oT 100°C mo 130°C ¢ maroM I[OBHIIEHMS B IeCHAThb
T'palyCoB, n ECD nojgydaeMbIx B pesyiybTaTe dYacTUl, OlIpenelidliu
nocpencreoM MFI. Kak nokazaHo Ha dur. 1, TemnepaTypa CYNMUIBHOTO
raza Ha BXOIOe He BRBJMIEeT Ha paclipenejieHMe IO pas3MepaM Win
MOpPQOJIOTHMIO YacTMull. IIpM KaxIo¥ TeMIepaType Ha BXOoIe, MeHee OIHOTO
IpOILIeHTa I[IOJIYYaeMHX B Pe3yJBTaTe 4YacTull MMeJr pa3mep 0O6ojiee 10
MKM.

[00145] JobarBjenue 0,03

oo

-0,1% wmac./06. noamucopbara 20 K
MCXOIOHOMY MaTepMrally IOIPMBOIOMIIO K IMoJyueHMIo O0o0Jiee MeJIKMX YaCTUIL
IpM PaclBUIMTEeJILHOM CyIKe II0 CpaBHEeHMI C pacTBOpaMM MCXOIOHOTO
MaTepMalsa, KOTOPEEe He conepxanu nojgucopdar 20 (dur. 2). IIopomoxr
U3 KOMIIO3MIUM, comepxamux Oojee 0,1% wmac./o6. nojgmcopbara 20,
OeMOHCTpUPOBaJl obpa3oBaHMe OOJIbILElO KOJIUUeCTBa alJloMepaToB U OBUI
MeHee cHOyuuMm (T.e. OoJiee JIMIKMM) . I[IOPOmMKM C HUBKOM CHIIYUECTLIO

TPYIOHO IIogoanTCAd obpaboTke B TIoCJIe O YIoIMX IIpouneccax. IlosTOoMy

KOMIIO 3UILIUM, comepxamue MeHee 0,1% wMac./o00. nojgucopbara 20,
ABJISITCA IpPenOnouTUT e IbLHEMNA . Bruio TaKXxe obHapyXeHO, uTo

nobaBjenue 0,03% wMac./o06. mnoamucopbara 20 K pPacTBOPY MUCXOIHOTO
MaTepuala IpUBOIUT K oOpaszopaHUL O00Jiee CcPepUUeCKMX UYacTull (T.e.
k OoJlee BHCOKOMY COOTHONEHMIO CTOPOH [MaJjlad oCh/00oJblasd OCh]) IIpU
PacCOBUIMTEeJIbHOM Ccymke (cM. dur. 3).

[00146] BoJjiee HM3Kasa KOHIEHTpalMsd PAaCTBOPEHHOTO BENECTBa B
pacTeope MCXOIOHOTO MaTepuala IpuBOoIWJa K yMeHBIIEHMI pasMepa
BHICYLIIEHHEIX pPacCIHBJIeHMeM YacTHul, adambepliellTa DO OKOJIO 2,5 MKM (IO
CpaBHeHUIO C 5 MKM). MeTon pacCHBUIMTEJILHOM CYIKM C IOpuMeHeHMeM 50

MII/MII adambeplenTa, 10 MM QocharTa (pH ©6,2), 2% Ccaxapo3sH
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(Mac./06.) B KaueCcTBe pacTBOpa MCXOINHOT'O MaTepualja [IPMBOIMII K
MNOJIYUeHM dYacTull ~5 MkM B 1OuamMeTpe. CHWXeHME KOHIEeHTpaluu
pacTBOpPEeHHOTO BemecTBa B 10 pas B pacTBOPe MCXOIHOT'O MaTepHuaa

(r.e. 5 mu/mMn apimbepuenrta, 1 MM docdara [pH 6,2], 0,2% caxapos3H

[Mac./06.]) OPUBOOMIIO K YMEHBIIEHMI pasMepa OeJIKOBHX MUKPOUAaCTHIL
Ha TIIOJIOBMHY HO ~2,5 MxM (cM. Qur. 4 ). 3270 o03HavaeT 8-KpaTHOE
YMeHbIIeHMe oO0beMa  4JaCTHMIIBL (23) . PacneummMresibHasg Ccyllka 0OoJiee

pazbfaBJIEHHOTO MCXOIHOTO MaTepuaJa Tpebyer B 10 pazs OoJbloe
BpeMeHU (~1 uyac/T) @OJg OOJIyUeHMS TakKoT'o Xe KOoJMUecTBa IIOPOoIlKa,
Kak IIpM OpYMMeHEeHMM KOMIIO3UIMM C ©0oJiee BHCOKOM KOHLEeHTpaluen.
BoJjee BEICOKOE COOTHOIIEHME [IOBEPXHOCTHU K odBeMy OeJIKOBEIX
MMKPOUACTHII MEHBIIeTO pas3Mepa B CcoueTaHuMM C 0OoJiee IJIUTEJIbHBEM
BO3IeMCTBMEM TeMIIepaTYPE Ha BEXOIEe BO BpeMi PacCObIMTEeJILHOM CYIKU
MOXeT T[OIOBepIraTh OeJIOK TepMMUeCKOMY  HalOpsaXeHMK UM MOXeT B
HEeKOTOPOM CTelleHM CHUXATb CTadbMJILHOCTL.

[IpuMmep 5: IoJiMMepHOE I[IOKPHTHE

[00147] BeJkKoOBBE MUKPOUACTMUIE COIJIACHO HOaHHOMY WM300pPEeTEeHU
MOTYT OBITBH IIOKPHTH IIOJIMMEPOM. 3TOT IIPOLEeCC MOXeT HOCUTHL Ha3BaHME
"pacnweuieHue" . BkpaTie, CJIOXHEIM IOJIMOPTOBOUP pPacTBOP AN B

OIMXJIOpMETaHe, OSThjlaleTaTe WJIM 2TaHOoJIe C IJoBelleHMeM BA3SKOCTUM OO

okoJio < 20 cIl mpm 20 °C. Ilpy OpPpUMEHEeHMM HacaIgKM C OBOMHOM Iomauen

(cymmaka BUCHI B-290 mini spray dryer (®maBwuib, lIBenlapus))

KOHIEHTpaluusa IoJuMepa cocTaBasaia < 10% (mMac/06.) HOpM BHYTpPeHHeM
nomavue m < 25% (Mac./o006.) TIOpM BHemHeM [omave. MUKPOUACTUIE

CYCIIEHIMPOBAaJIM B pacTBOpe IIoJMMepa Ipu MeHee ueM 10% Mac./o6. Tin
cocTaBjaysa 40 °C, korga pacTBopUTeJleM ObJI IuxjopMmeradH, 77 °C,

KoTIa pacTBopuTeJieM OJI 5STuijlaleraT u 78 °C, KoTrIa pacTBOPUTEeJIEM
OBl 2TaHOJ. Tour TOIIEPXMBAJIM HMWXEe TeMIepaTyph cTekjoBanusa (Tgq) C
IpVMMEeHeHMEeM TeIlJIOBOM pyOamKkyM, 3SalloJIHEHHONM ULUMPKYJIMPYIeN JeosaHOM
BONOV, IJS OXJaXIeHMsa LIUMKJIOHa. Tour 3aBucesa oOT Tin, CKOPOCTH
nomauM, THUIIAa PACTBOPUTEJIS M acIupaTopa. Tmax HacCaOKM IIOOOSPXUBAJIU
Hmke 150 °C. MakcuMaJIbHEHE CKOPOCTM IIOJaulM M3 BHEmHeTO KaHajla U
BHYTPEHHEeI'O KaHaJla HacaOkM C JIBOMHOM IIojauver cocTarjgsim 1,2
MI/MMH ¥ 2,6 MJI/MMH, COOTBETCTBEHHO. MOmMHOCTL, I[oIaBaeMas Ha

YVJIbLTPasByKOBOM »OMCIepTraTop, cocTaBiadjga oT 0,5 BT mo 2 BT, wu
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acnupaTop OBJI yCTaHOBJIeH Ha 80%.

[00148] TIlocpencTBoM MFI (cMm. dur. 5) HabOIoOalM 3HaUUTEJIEHOE
VM3MeHeHre B paclopelesIeHMM pPa3MepoB B CTOpPOHY 0OoJiee  KPYIIHBIX
YacTHul, IIOoCJie HaHeCeHMS MEeTOIOM PAacCHBEJIeHMSA I[IOKPHTUA M3 CJIOXHOTO
nogmopTondupa (POE) Ha OeJIKOBHE MUKPOUACTMIIE.

[IpuMep 6: CpaBHeHME XapaKTEepUCTHUK OeJIKOB

[00149] BeJiok (apsmbeplenT) M3 BOCCTAHOBJIEHHEIX OeJIKOBHX

MykpouacTul] (Recon DP) cCpaBHMBAIM C I[IPEeIBAPUTEJILHO I[IOIBEPTHYTHM

PACIBUIMTEJILHOM  CyliKe  OeJIKOoM (Pre-SD FDS) n  adpambeplelnToM,
IPUTOTOBJIEHHEIM B BUIE KUIKOM KOMIIO 3ULIUNA (EYLEA® DP), C
OoIpeneJiIeHMEM JIFOOBIX HeOJIaT onpu A THEIX 52bberTOR, BEI3EIBaEeMBIX

PACIBUIMTEJILHOM CYMKOM. B OIHOM S3SKCIepPMMeHTe KaxXIyid M3 5BTUX Tpex
KOMIIOBUILIMM I[IOOBepTralM CKOPOCTHOM CceIVMMeHTaluM - aHaJIUuTUUIeCKOMY
YIbTPALeHTPUOY THMPOBAHND (SV-AUC) . STOT MeTOI MCIOJNL3YIT OJ4

OTeTeKRTMPOBaHMA WM KOJIMUYeCTBEHHOI'O OllpeleJIeHMA OeJIKOBEIX arperaToB

(cMm. nyoiamkaumio 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 OpomeMOHCTPMUPOBAJO,

UTO BCe IIapTHUM ABJIAKRTCA COIIOCTAaBMMEIMM C TOUKM 3PeHUA HMW uacTHil

(TaBmmua 9). EYLEA® DP MOXeT MMETL HECKOJIbKO 0oJiee HU3KOoe
comepXxaHue arperaTos, TOT'Da Kak BOCCTAHOBJIEHHHI  BHICYIEHHLI
pPacIlIlBUIeHMeM a@nm@epueHT MOXeT CcoIepXaTk aTl'pel'aTEl C M3MeHeHMeM B
CTOPOHY VYKPYIIHEHMA YacCTUll. HO, YUMTEIBaAd WM3IMEeHUMBOCTE IIOBTOPHEX
BH@OpOK, HU OIoHa 3 STUX TeHHeHHMﬁ He aBJjideTcHd ABHO
SHaqMTeﬂbHOﬂ, 1z B ITeJIOM STUN pPe3syJIETaTEL He ITanT JeTKUX VI
y@eHMTeHbHHX IToKasaTeJIECTB TOI'O, WTO STU TPU o@pa3ua He ABJIAKRTCHA
COTIIOCTAaBUMEIMMA .

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

o . % Bcero
KosdpdpuiimeHT % IpenrojsiaraeMsn
arperaToB
ceIVMMeHTaluM MOHOMepa, ommep (7,5-8,0 3) (cpemuee
S (CpellHee 3HaueHMe T (CpellHee 3HadeHUE
co) co) 3HaueHre =+
CO)
EYLEA® DP 5,161 £ 0,004 1,3 £ 0,7 1,7 x£1,2
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
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[00150] B IPpYyIT'OM DKCIEPUMEHTE KaXxIyio nus STUX Tpex

KOMIIO 3L nonBpeprau SKCKJI3MOHHOMN XpoMaTorpadum -
MHOTOYIUIOBOMY Ja3epHOMY cCBeTopaccesgaHuwn (SEC-MALLS). 3ToT MeTOn
TakKxe VCIIOJIb 3YIOT oJis OeTeKTUPOBaHUA " KOJIMUECTBEHHOTO

onpenejieHnsa OeJIKOBHX arperaToB, a TakXe HelIpaBUJILHO CBEPHYTHX
OeskoB (cMm. nyoamkauum 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 HOpOOEeMOHCTPUPOBAJIO, UYUTO BCe IIapTUM OBUIM COIOCTAaBMMEMM
OTHOCUTEJILHO TIIpPOolleHTa IIJiomany OIMKa ¥ PacCuMTaHHOW MaCCH  IOJIA

Kaxnooro BMIa dvacTul, (cMm. Tabdbamuy 10).

Tabmuua 10: Arperaumda OeJika, olpemejisgeMas IocpeXcTBoM SEC-

MALLS
Ik 1 (HMW) [IMxk 2 (OCHOBHOWM — UMCTEHIM)
OBpasen MM (xIa) Hﬂoma{f tmxa MM (xIa) [Ilomanb OMKa $
EYLEA® DP 264,2 (0,0) 1,0 (0,4) 119,6 (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 (6,0) 1,2 (0,0) 120,4 (1,0) 98,8 (0,0)

[00151] Tpu KOMIIO 3ULIUN apamubeplienra TaKxe noaBepraamn

KaIUJIJIAPHO-3JIeKTpodope3HOMY (CE) —ommurocaxapuiHOMY
OUMHT ePIIPUHTUHTY (cMm. Iy OJIMKaLUID Chen et al., "Profiling
glycoprotein n-linked oligosaccharide by capillary

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

OUHT ePIPUHTUHTY TPUIITUYE CKUX bparMeHTOB [IOCPEeOCTBOM
CBEPXBHCOKO3OOEKTUBHOM KMUIOIKOCTHON XpoMaToTrpabum - Macc-—
criekTpockonuu (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) @mjud OLeHKM INIMKOBWIIMPOBAHMA ¥ IPpyIMX I[IOCTTPaHCJIALVOHHEX
MOIMPUKALINM, a TakKxe [IepPBUUHOM IocJIeDoBaTeJIbHOCTHU . (CE) -

OJ'H/[I‘OCB.XB.pM,HHbI\VII @MHI‘epHpMHTMHI‘ IIpoIoeMOHCTPHpOBaJIl, YWTO BCe IIapTUl
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ABJIAIOTCA conocTaruMeMM (Tadamua 11) .

Tabamuua 11: [MoCTTPaHCJAUMOHHEE MOOUOUKALUMA

Pre-
EYLEA® Recon
[TocTTpaHCHALUMOHHAA MOIOUOUKALIMA SD
DP DP
FDS
C—-KOHIIeBHE Bes Lys*32 96,2% 96,4% 96, 5%
IenTmnel ¢ 1 0es
Lys432 C Lys?32 3,8% 3,6% 3,5%
YpOoBeHb Asn?t4 78, 9% 79,5% 79, 3%
nes3aMUONPOBaAHUSA
(nsoAsp) B Us0AspH 21,1% | 20,5% | 20,7%
MoTUBe Asnd4-Gly
VpoBeHb Met10 97, 6% 97,5% 97,0%
oxmcieHMs 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%
YpoBeHb Met237 97,2% 97,2% 97,2%
OKMCJIEHUSA B
Met237 Met (0O) 237 2,8% 2,8% 2,8%
YPOBEHL IIellTUIa
DYLTHR
. 91DYLTHR®® 0,29% 0,34% 0,33%
(cBA3aHHHEM C
nnoJjiocom NR1)
TmuxkupoBaHmue N- .
MommdpmumuporaHHEM N-
KOHIIEBOT'O AMOUIID 9,2% 9,0% 9,0%
5 KOHeI]
nentmna B Arg
YpPOBEHL He-— TUIMKO 3UJIMP OB aHHEIM 04, 3% ©3,8% 64, 06%
TJIMKO3UJINPOBAHN A
Asn©8 HeTVIMKO3MIMP OB aHHEI 35,7% 36,2% 35,4%

[00152] XpomMaToT'paMMEl IIENTUIOHEX KapT B BOCCTaHaBJIMBAaIUX U
HeBOCCTAaHaBJIMBAKIUX YCJOBUAX OBUIM BMU3YyaJIbHO COIOCTABMMEIMU CpPENU
Tpex obpa3uock adpambeplienTa. HUMKaAKKMX YHUMKAJBLHBEX WJIM 3HAUUTEJbHBIX
[INKOB, COOTBETCTBYIINX My TaHTHEM [IOCJIenOBATEJIEHOCT AM, B
BEHICYIIEHHOM PacCHIBUIEeHUEM oBpasue He HabJmonajoch. Bce
IIOCTTPAHCIALVMOHHEE MOIOVOUKALNMM [IPUCYTCTBOBaAJM BO BCexX obpa3lax:
yIoaJleHre C—-KOHLIEBOT'O JIN3UHA, oes3aMUOVpOBaHKe acrapalruHa,
OKMCJIEHMe MeTMOHMHa U TJIMKMpOBaHMe achapalMHa. Ipoduam canT-
ClleUUPUUHOTO TJIMKOBUJINPOBaHU A B 5 N-cBA3aHHEX camTax
TUIMKO3WIIMPOBaHMA  I[IOKa3aHEl BO  BCexX Tpex  obpaslax. [Ipodnim

JIMCVJTB@MJI‘CBHB&IHHBIX IIeliITMooB BO BCeX TpeX O@paBLI,aX COOTEBETCTBYKT
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OUCYIIEOUO-CBASHBAKIINM OPOOUIIAM, OXMIOaeMeIM oA adambeplienta. Ha
KapTax HEeBOCCTAHOBJIEHHHX IMENTHUIOOB B TpexX aHallu3MpyeMEX ofpaslax
He UOEeHTUOUUINPOBAJIN HUKAaKUX 3HAUNTEJIbHEIX YPOBHEM
PaHOOMM3MPOBAHHEX WM CcoIepXalMx CBOOONOHEIM LMCTEUH MelTUIOB.
PesynbTaTH aHaJIN30B NEeNTUOHOTO KapTHUpOBaHUA BEICYIIEHHOT O

pacreuieHreM adambeplenTa COOTBEeTCTEBORBaAJIM STaAJIOHHOMY CTaHOapTy

EYLEA® DP.

Ipumep  7: BavgHue  BJIQXHOCTM Ha CTaOMJIBHOCTL OeJjilka B
IIPUTOTORJIEHHHX (QapMalleBTUUECKMX II0POoMKax

[00153] BrICyIIeHHEIE PacCHBJIeHUMEM  KOMIIO 3ULIUA Tpex pa3HBIX
OeJIKOB IOoJy4daJlM B COOTBETCTBMM CO CIIOCOOOM, OIMCaHHEM B IIpumMmepe
1. UYeTepe NOPUTOTORBJIEHHEX [IOPOMKa OJA KaXIoT'o M3 Tpex OeJIKOB

IIoJIy4yalsim C pPa3JIMYHEIM KOJIMYeCTBOM BJIarlu. STUMU TpeMA OeJikaMM OBUIN

IgGl, 1IgG4 wu w™MoJekyJa-JoBymka (adpambeplienT). KaxOwli IIOPOIOK
adpmbeplienTa conepxaJl 83,8% (Mac./Mac.) adpambeplenTa, 2,1%
(Mac./Mmac.) dochara m 14,1% (Mac./Mac.) caxaposH, a CcoIepxaHue

BOOE HaxXOIMJIOCH B 1OManasoHe oT < 0,5% mo > 6%. KaxOell I[IOPOMOK

IgGl comepxa 80,9% (Mac./mMac.) IgG1, 1,5% (Mac./mac.)
TUcTHUIMHa, 16,4% (mMac./mMac.) caxaposw u 0,2% nojamcopbara 80, a

comepXaHMe BOOH HaxXOOMJIOCH B IMamna3oHe oT < 0,5% mo > 6%. Kaxaowem

rnopomok IgG4 comepxan 44,5% (mac./mac.) IgGl, 0,4% (Mac./mac.)
allerara, 56,3% (mMac./Mac.) caxaposu u 0,4% mnosucopbara 20, a

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

[00154] TIlopomku xXpauuau npu 50 °C B TeueHue 6 HeOeJb.
Obpasusl IoJIydaJlM dYepes TpU HeOeJu, OIOMH MecHdl M IeCThb Helellb.
Obpasusl BOCCTaHaBJIMBAJM, U OLEHMEBaJM OeJIKM Ha IIpelIMeT W3MeHeHUS
BEICOKOMOJIEKYJIAPHEIX yacTull [IOCPEnCTBOM SE-UPLC. CKOpOCTH
arperallMM pPacCUMTHBAJM Ha OCHOBe 3HadeHuM HMW, [DOJYyUYeHHEIX U3
BOCCTAaHOBJIEHHHX 00pa3l0oB. Pe3yJbTaTH NpelcTaBJIeHH B Tabiuie 12.

Tabmuua 12: BiMAHMe BJAl'M B I[IPUIOTOBJIEHHOM OQapMalleBTUUYeCKOM
[IOPOWIKEe Ha CTabMIIBHOCTL ODeJikKa

CKOpOCTE arperalmumn
ComepxaHue BJIal'u

(o]
MoJiekyJiia mpn 50 °C
(% BOme, Mac./Mac.) (3 HMW/mec. )
0,36 1,08
IgG4
96 0,80 1,08




IgGl
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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® [IoJIy4YyeHn d IIPUTOTOBJIEHHOTO bapMalleBTUUEeCKOTO
IIOPOIMKa, BKJIIOUAKIINN
a. TOHKOe pacIlbJIeHMe BONHOTO pacTiBoOpa, ComepXalero:
i. mTepmocTabwimzaTtop u or 50 wmMr/mn mo 180 wmr/mun Fe-
comepxamero DeJika C MaCCOBEIM COOTHOIIeHNEM 1:5-2:5, roe
TEepMOCTabnIn3aTop BHIOpaH U3 caxapoi3H, TperaJio3H, MaHHUTa,

MBOJ’IGTZLU/IH&, IIPpOJIMMHa WJIM UX KOMOMHaALUU U

ii. 0,01-0,2% (Macc./06.) HEeMOHOT€HHOTO [IOBEPXHOCTHO—
AKTUBHOTO BelleCcTBa, BHIOPAHHOTO nus TPYIIIH, cocTodmen nus3
AJIKMJIITIONY (D THUJIeHOKCHUIa) , AJIKUJIITIOJINTIIOKOB3UIOB, OKTUJITJIKO3UIA,

oelumjJMaJlbTO3UOa, XMPHEX CIMPTOB, LEeTUJIOBOTO CIOMPTAa, OJEUJIOBOTO
crompTa, Kokammma MBA, kxokammpma [I9A, korkaMunaf T3A, CIOXHHX 30MPOB
[IOJIMOKCHUBR TUIIeHCopOuTaHa, nojmcopbaTa 20, nogmcopbaTa 28,
nosmcopbaTra 40, nosmcopbara 60, nosmcopbara 65, nojgmcopbara 80,
nojmcopbara 81 m nosgmcopBaTa 85; IIOJIOKCaMepOB, IIOJIOKCaMepa 188,
noJiIoKCaMepa 407, [MOJIN3 TUJIEH~TIOJIUITPONUIIEH I KOJI A u
IOJIMB TUJIEHTJIMKOJIA, TIe pacOwyMTeJSIbHasg Cyllka [OPOUCXOOUT  IIpU
TeMrepaType Ha Bxome oT 100°C mo 130°C um TemmepaType Ha BHXOIE
HIVKe TOUKM KUIIEHMS BOINHE UM BHIIE TeMIepaTyphl OKpyYXaklel Cpemnb; U

b. nOpuMeHeHMe TeIllJla K YyKa3aHHOMY pPAaCIHIBJIEHHOMY BOIHOMY
pacTeopy C obpasoBaHMEM yKasaHHOTO IPUTOTOBJIEHHOTO
bapMalleBTUMUECKOTO IIOpOollka, IIPM HSTOM HaTlpeBaHMeEe  PaclBUJIEHHOTO
BOOHOTO pPacTBOPa OCYmMEeCTBJAETCS TakuM o00pasoM, UTOOH II0JIYUYeHHBMN
B pe3yJbTaTre IPUTOTOBJIEHHHM bapMmalleBTHUECKHUM  TIOPOUIOK  MMEeJI
comepxaHue BJarm oT 3% mo 6%,

TIe  YKa3aHHHM bapMalleBTUUECKHUIM  TIOPOMOK  He nonoBepIranT
BTOPUUHOM CYIIKe, IIOPOMOK COOEPXUT chepruuecKre UYacTULE IMaMeTpPpOM
<10 MKM.

2. Cmoco®6 mno mn. 1, 7TOoe yKasaHHBEM Fc-colepxamui O0eJIOK
OpeIcTaBJgeT COoDOM BeJIOK-JIOBYIIKY .

3. Cnoco6 mno n. 1, 7r©Ooe yKal3aHHEM Fc-comepxamuii OeJIOK,
opencraBygeT CcoOOM aHTUTeJIO.

4., Cmnoco®6 no m.l, OOHNOJHUTEJLHO BKJINUAIMY CYCIeHIMpOBaHUe
yKasaHHOTO OapMalleBTUUECKOTO IIopOolKa B OpTlaHMUuecKOM pacTBoOpe,
comepXxameM  OuopasjlaraeMell  IIOJIMMED; ¥  PAaCIBUIMTEJIbHYID — CYMKY
yKasaHHOM CyCIeH3 N c obpasoBaHMeEM IPUTOTOBJIEHHOTO
bapMalleBTMUECKOTO IIOPOMKa C HaHEeCEeHHHEM IIOKPHTMEM, I'IOe YyKa3aHHHM
bapMalleBTUUECKMM IIOPOMOK C HaHeCeHHHM IIOKPHETHEM He IoOBepIraiT

BTOPMYHOM CymKe 1O 00pasoBaHMA YKa3aHHOTO (apMalleBTUUYeCKOT'O
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IPUTOTOBJIEHHOTO IOPOMKa C HaHECEHHEM [IOKPHTHEM.

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

a. TOHKOe pacIbUleHMe BOIOHOT'O pacTBopa, COoImepXamero:

i. mTepmocTabwimzaTtop u or 50 wmMr/mn mo 180 wmr/mun Fe-
comepxamero ©OeJika B MOJIAPHOM COOTHOIEHMM, cocTabBjgawnmeM MeHee 300
MOJIb  YKa3aHHOT'O TepMocTabuimszaTopa Ha MOJb yKaszaHHoTo  Fc-
comepxamero ©OeJjika, TI'IOe TepMOCTabuIM3aTop BHOpaH U3 CcaxaposH,

TperaljJlIo3kel, MaHHNMTa, MBOJIeﬁLU/IHa, IIPOJIMMHa WJIM MX KOMOMHaUUM, U

ii. 0,01-0,2% (Macc./06.) HEMOHOTE€HHOTO [IOBEPXHOCTHO—
AKTUBHOTO BelleCcTBa, BHOPAHHOTO us TPYIIIIH, cocTodmen us3
AJIKUJIITIONM (D THUJIeHOKCHUIa) , AJIKUJIITIOJINTJIOK O 3UIOB, OKTUJITJIKO3KUIA,

DeunIMaJbTO3UOa, XUPHHX CIOVMPTOB, LEeTUJIIOBOTO CHOMPTa, OJEeMJIOBOTO
crmpTa, Kokammma MDA, kokammnma [I5A, kKokamupn TOA, CJOXHHX DS0MPOB
[IOJIMOKCHUR TUIIeHCopOuTaHa, nojgmcopbaTa 20, noJymcopbaTa 28,
noqmcopbaTra 40, noimcopbara 60, nosmcopbara 65, nojgmcopbara 80,
nojmcopbara 81 m nosgmcopBaTa 85; IIOJIOKCaMepOB, IIOJIOKCaMepa 188,
noJiIoKCcaMepa 407, [MOJIN3 TUJIEH~TIOJIUIIPONUIIEH TJIMKOJI A u
IOJINB TUJIEHTUIMKOJIA, TIe PpacOwyMTeJlbHasg Cyllka OPOUCXOOUT  IIpU
TeMrepaType Ha Bxome oT 100°C mo 130°C um TemmepaType Ha BHXOIE
HVXKEe TOUKM KUIIEHMS BOINE UM BHIIE TeMIepaTyph OKpYXaklllel Ccpenb; U

b. »OpuMeHeHMe TellJla K YKa3aHHOMY pPAacCIbUIEHHOMY BOIHOMY
pacTeopy C obpasoBaHMeM YKa3aHHOTO IIPUTOTOBJIEHHOTO
bapmMalleBTMUECKOT'O IIOpPOIKa, IIpKM ©HTOM HaI'peBaHMe  PacCIBUJIEHHOTO
BOIHOTO pacTBOpa OCYmMeCTBJSAeTCA TakyM o0pasoM, UTOOH I[IOJIyUeHHEM
B pes3yJbTare IIPUTOTORJIEHHEM bapMalleBTUUECKHUIM  [IOPOMOK  MMeJI
comepXaHMe BJarm oT 3% mo 6%,

TIe  YKa3aHHHM bapMalleBTUUECKHUIM  TIOPOMOK  He IoABepTranT
BTOPMUHOM CyIKe, IIOPOMOK CONEePXUT chepudeckme UYaCTULHE OMaMeTpPOM
<10 MKM.

6. Cmoco® mo m.5, B KOTOPOM YKa3aHHEM Fc-colepXxamuil OeJIOK
OpeIcTaBJIgeT CODOM BeJIOK-JIOBYIIKY .

7. Cnoco6 mo 1.5, TIoe YyKasaHHEM Fc-colepxamuii  OeJIoK
IpeOcTaBJIgeT COOOM aHTUTEJIO.

8. Cnoco6 1o m.5, IOONOJHUTEJNBLHO BKJOUAKMUNM CyCIeHOIMpOBaHUE
YKa3aHHOTO OPUTOTORJIEHHOTO bapMalleBTUUECKOTO IIOpOomKa B
OpTaHMYeCKOM pPacTBOpe, comepXameM OuopasjaraeMell IIOJMMEP; U
PaCHBEUINTENbHYO CYHWKY yKa3aHHOU CyCIeH3Uu c oBpasoBaHUEM
bapMalleBTUMUECKOTO IIOPOMKa C HaHEeCEeHHHEM IIOKPHTMEM, I'Ie YyKa3aHHHM

q_)apMaLI,eBTquCKI/Iﬁ IIOpOomoOK C HaHeCeHHEIM IIOKPEITHMEM He IIoOBepI'aloT
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BTOPUUHOM CylKe oo oBpa3oBaHuAa YKa3aHHOTO IIPUTOTOBJIEHHOT'O
bapMaleBTUUECKOT'O IIOPOIKa C HaHEeCEHHBEM I[IOKPHTMEM.

9. IIpUTOTOBJIEHHHM GQapMalleBTUUECKUN IIOPOINIOK, comepxammn 60-
97% (macc./macc.) Fc-comepxamero ©Oejka, u 3-40% (macc./Macc.)
TepMoOCTabuiIMsaTopa, I'Ie TepMoCcTabuamM3aTop BHOpaH M3 Ccaxapo3H,
TperaJjio3bl, MaHHWTa, WM30JeNlMrHa, IIPOJIMHA WJIM MX KOoMOMHALUM M, IIPHU
STOM YKazaHHHBM [IPUTOTOBJIEHHEM GapMalleBTUUeCKUM IIOPONOK COIOEPXUT
3-6% BOOH, IIPM DSTOM YKa3aHHHY OIPUTOTOBJIEHHHN dapMalleBTUUECKUN
[IOPOMOK He IIOOBepTralnT BTOPUUHOM CYIIKe.

10. QdapMaleBTHUUECKMM IIOPOMOK o 1.9, IOe YyKasaHHeM Fc-
comepxamuit 6eJIok, MpeIncTarjisgeT coboy OeJIOK-JIOBYIIKY .

11. QdapMaleBTHUUECKMM I[IOPOMOK o I.9, IOe yKalsaHHBM Fc-
comepxamuil OeJIOK MpeOcTaBJigeT CcoBOoM aHTUTEeJIO.

12. Crioco®  TOJy4YeHMSA  IPUIOTOBJEHHOTO bapMaleBTUIECKOTO
IIOPOMKa, BRJINUAKIINN

a. TOHKOE€ pacCIBJIEHME BOIHOT'O pacTBOopa, CcoIepXameIro:

i. mTepMmocTabmunmzsaTrop u orT 50 wmMr/mu pmo 180 wmr/mMn Gedska,

comepxXamero PacTBOPUMEM peuenTop, C MaCCOBEIM OTHOIIeHEM
TepMOCTabulamsaTopa K DeJIky, COCTaBJIAKRIMM 1:5-2:5, roe
TepMOCTadbMIN3aTop BHOpPaH nus3 caxapo3Hl, TPperajiosH, MaHHUTa,

MBOHeﬁLI,T/IHa, IIpOoJIiMHa WJIM "X KOMOMHaALUM, U

ii. 0,01-0,2% (Macc./06.) HEMOHOT€HHOT'O [IOBEPXHOCTHO—
AKTUMBHOTO BelmecTBa, BHOPAaHHOTO nus3 TPYIIIIH, cocTodmen nu3
AJIKUJIITIONN (D THUIIeHOKCHUOA ) , AJIKUIITIOJIUTJIOKO3UIOR, OKTUJITJIKO3KUIA,

DeluuyMajib TO3KIOa, XUPHHX CIMPTOB, LIeTUJIOBOT'O CIMPTa, OJEMJIOBOTO
crmpTa, Kokammma MBA, kokammma [OI5A, kKokamun TOA, CJOXHHX D20MPOB
[IOJIMOKCHUD TMIIeHCcopOuTaHa, noJymmcopbaTa 20, noJymmcopbaTa 28,
noqmcopbara 40, nosmcopbara 60, nosgmcopbara 65, nojgmcopdbara 80,
nojmcopbara 81 m nojgmcopbaTa 85; [IOJIOKCaMepaoB, IIoJIoKcaMepa 188,
IoJIoKCaMepa 407, [MOJIN3 TUJIEH—TIOJIMIIPONUIIEH TJIMKOJI A u
IOJIM3 TUJIEHTJIMKOJIA, TIe pPacOwMTeJIbHasg Ccyllka OPOUCXOOUT  IIPpU
TeMrIepaType Ha Bxome oT 100°C mo 130°C m TemmepaType Ha BHXOIE
HIVXe TOUKM KUIIEHMS BOOE UM BHIIe TeMIepaTYPH OKpYXaKlel cpelbl; u
b. mnpuMeHeHMe TeIlJla K yKa3aHHOMY pPacHObUIeHHOMY BOIOHOMY pPacTBOPY C
obpazoBaHUeM YKasaHHOTO IPUTOTOBJIEHHOTO bapMalleBTUUECKOTO
IIOpOMKa, HOpM STOM HaTpeBRaHMe pPacCHBUJIEHHOTO BOOHOTO pacTRBOpa
OCYmMEeCTBJISETCA TakuM of6pas3oM, UYTOOH I[IOJYUEHHHM B pe3yJibTaTe
IPUTOTOBJIEHHHY GapMalleBTUUYeCKUM I[IOPOIOK MMeJI COoOepXaHMe BJIATU OT
3% mo 6%,

roe YKaBaHHbIﬁ (l)apMaU,eBTMT{eCKMﬁ IIOPOoImoK He InnooBepIramnT
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BTOPUUHOM CYIIKe, IIOPOMOK COOEPXUT chepruuecKre UYacTHULE IMaMeTpPpOM
<10 MKM.

13. Cnoco® mno n.l2, rmme ©6eJJok IOpelcTaBJgeT cobom O6eJIoK-—
JIOBYIIKY .

14. Croco®  moJydeHmMA  IPUTOTOBJIEHHOTO  (apMalleBTUUeCKOTO
IIOPOIMKa, BRJIOUAIINY

a. TOHKOe pacClHhJIeHME BOOHOTO pacTBOpa, COIOepXalleIo:

i. mTepmocTadbmuamsarop u orT 50 wmMr/mu pmo 180 wmr/mMu Gedska,
comepxamero PacTBOPUMEIM pelelTop, IIPM MOJISPHOM COOTHOIEHUM MeHee
300 moJIm ykKaszaHHOTO TepMocTabuaMzaTopa Ha MOJIb ykKasaHHoTo O0eJika,
comepxamero PacTBOPMMEY pelelTop, IIe TepMoCTadbuIM3aTop BHOpaH
M3 Ccaxapo3H, Tperajyio3b, MaHHUTa, MW3oJeMlMHa, OpoJMHa WM UX

KOMOMHaLUM, U

ii. 0,01-0,2% (Macc./06.) HEMOHOTEHHOTO [IOBEPXHOCTHO—
AKTUBHOTO BelleCcTBa, BHOPAaHHOTO ns3 TPYIIIIH, cocTodmen nus3
AJIKUJIINIONM (2 THUJIeHOKCHUOa) , AJIKUIITIOJIUTJIOKO3UIOE, OKTUJITJIOKO3KUIA,

DelunJMaJbTO3UOa, XUPHHX CIOVMPTOB, LIeTUJIIOBOTO CHMPTa, OJEMJIOBOTO
crmpTa, Kokammma MDA, kokammnma [OI5A, kKokamup TOA, CJOXHHX DSOMPOB
[IOJIMOKCUD TUIIeHCOopOMUTaHa, noymcopbarTa 20, noJymmcopbaTa 28,
nosmcopbara 40, noJsmcopbara 60, nosgmucopbara 65, nojgmcopbara 80,
nojmcopbaTra 81 m nojgmcopbaTa 85; [NOJIOKCaMepaoB, IIOJIOKCcaMepa 188,
[IoJIoKCaMepa 407, [IOJIND TUJIEH~TIOJIUIIPOIIUIIEHTUIMKOJI A u
IIOJIUB TUJIEHTJIMKOJIA, TIe pacHbUIMTeJIbHasd  Cyllka [IPOUMCXOIOUT  IIPpU
TeMrnepaType Ha Bxome oT 100°C mo 130°C u TeMmepaType Ha BHXOIE
HIKe TOUKM KMUIIEHMS BOINB M BHIIEe TeMIepaTyphl OKpyXalllel Ccpelbl; U

b. [OpuMeHeHMe TellJla K YKa3aHHOMY pPaclbUIeHHOMY BOIHOMY
pacTBOpyY c obpas30oBaHUEM YKa3aHHOTO IPUTOTOBJIEHHOTO
bapMalleBTHMUECKOTO IIOpPOMKa, IIpM »BTOM HaT'peBaHMEe PacIBJIEHHOTO
BOOHOTO pPacTBOpa OCYMEeCTBJIAeTCS TakuM o00pasoM, UYTOOH I[IOJIYyUYeHHBMN
B pesyibTaTe IPUTOTOBJIEHHHM bapmMalleBTUUECKHUIM  TIOPOUOK  MMEJI
comepXaHure BJarmM OT 3% Ho 6%,

TIe  YKasaHHHMN bapMalleBTHMUECKNM  TIOPOMOK  He IOOBepTanT
BTOPUYHOM CYIMKe, IIOPOWOK COIEPXUT CcheprUecKre UYacCTULE, UMeKIue
oramMeTp <10 MKM.

15. Cnoco® mno n.l4, r1mme ©GeJlJok IOpelcTaBJysgeT cobolm OeJIoK-—
JIOBYIIKY .

I[Io DOBepeHHOCTHU



575987

117

12.0 -
10.0 -
8.0 -
6.0 -

w290 %

50

ECD {mrm)



27

50

ECD (mum)

dwur. 2



37

m..gl@[él

L 2670

. 960

0
0
0
0

L =] n = L
~ ~ - =

HUH2MOHLD WOHHSEL2hMUOY 3 ._._EUm_J

mvm

¥60
60

. 060
= 880

98’0
¥8°0
80
080
8L0
9L0
ﬂh.o
mh 0
oh 0
wm 0
mm 0
#m 0
mm 0
_uw 0

CooTHoWwEeHNE pasmMepos

dwur. 3



% Obvem

16.0

14.0 -

12.0
10.0
8.0
6.0
4.0

2.0 -

0.0

H

i

- 'hut*-‘ LY FY
L

a7

Nf\f;

6 7 8 9 10 11 12 13 14 15
ECD {mikna)

dur. 4



% Obnem

5/7

40.0 -
35.0
300 -
25.0 - %
200 -
15.0 - i
]
100 < 1
5.0 - I"i‘
0.0 P AR S, N -
. 10 20 30 40 50
ECD (mKm)

dur. 5



WHMW/{mec)?0,5

10.0 .

5.0 -

0.0

6/7

Qoo .

!

0.1 0.2 0.3 0.4

CootHoweHKue maccel Tepmoctabunvsarop:benok.

dur. 6A

0.5



%HMW /{mec.}*0,5

717

25.0
200 W

15.0

o
10.0 2o
og 9 .
50 - @ © o
0.0 z ; :
0 100 200 300

MonapHoe cooTHoweHue TepmocTabuaunzatop:6enok

dur. 6B

400



OTYET O HATEHTHOM INOUCKE
(ctares 15(3) EAIIK u mpasumo 42 [TaTeHTHOH HHCTPYKIHH K
EAIIK)

IHoMmep eBpa3uiicKkoii 3asBKH:

202292495

CM. JOTOTHUTCIBHEIH JTHCT

Cormacuo MexxayHapoasoii mareHTHOH Kiaaccupurammu (MITK)

A. KITACCU®UKALUA TTPEIMETA U30BPETEHUS:

b. OBJIACTE TTOMCKA:

A61K 9/14 , 9/50, 38/17, 47/10 , 47/26, BO1J 13/04

[IpocMOTpEeHHAS JOKYMEHTALHA (CHCTEMA KiIaccu(puranuu u wHAeKCH MITK)

Espacenet, EATIATHC, EPOQUE Net, Reaxys, Google

DeKTPOHHAS 0a3a JAHHBIX, HCIOIb30BABIUASCS PH MOUCKE (HA3BAHUE OA3BI U, CCITH, BO3MOIKHO, HCIIOJIb3y CMBIC TOHCKOBBIC TCPMHHBI)

B. JOKYMEHTEHI, CYHUTAIOINUECS PEJIEBAHTHBIMI

Kareropms* CCBUTKH HAa JOKYMEHTEHI C YKA3aHHEM, TJI€ 3TO BO3MOKHO, PEICBAHTHBIX YACTCH OtHocHTCS K myHKTY No
A US 2007/0298116 A1 (BOEHRINGER INGELHEIM PHARMA GMB & CO. KG) 1-15
A US 6284282 B1 (GENENTECH, INC.) 04.09.2001 1-15
A US 6019968 A (INHALE THERAPEUTIC SYSTEMS, INC.) 01.02.2000 1-15
A WO 2013/075068 A1 (BEGENERON PHARMACEUTICALS, INC.) 23.05.2013 1-15
A EP 1064856 A2 (GIVAUDAN SA) 03.01.2001 1-15

I:I MOCJICAYOIMUE JOKYMCHTEI YKA3AHBI B PO JODKCHU U

* OcoOBIe KATCTOPHI CCBUIOMHBIX JOKYMCHTOB:

«A» - DOKYMCHT, OLPCICIHIFOIIUA OOIIHH YPOBCHD TCXHHKH

«D» - DOKYMEHT, IIPUBCACHHBIN B €BPA3HICKON 3a4BKE

«E» - Gomee paHHMIT JOKYMCHT, HO OIMYOJIHMKOBAHHBIA HA JATY IIOJAYH
eBpa3miicKoil 3aABKY M IIOCTE HES

«O» - MOKYMEHT, OTHOCSINUHCSA K YCTHOMY PACKPBITHIO, SKCIIOHHPO-
BAHHIO B T.1.

"P" - IOKYMEHT, OIlyOJIMKOBAHHEIN IO JATHI IIOJAYH ¢BPa3HiiCKON
3a4BKH, HO IIOCJIC AATHI HCIIPALIMBACMOr0 npuopuTeTa”

«T» - Goee MO3MHMUIA JOKYMCHT, OITy OJIMKOBAHHBIH ITOC/IC AATHI IPHOPUTETA H

HpHBeZ(eHHBIfI AT MOHAMAHIA I/I306p8TeHI/IfI

«X» - HOKYMCHT, UMCIOINUiT HAnOO0JIee OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
mopovaInuii HOBU3HY MM H300PeTATCIbCKUN YPOBCHB, B3ATHIA B OTICIBHO-

cTH

«Y» - MOKYMEHT, IMCIOIuil Hanbosee 61IM3K0¢ OTHONICHNE K IIPEAMETY IIOHCKA,
MOpOYAaInHii H300PeTaTeNbCKALl YPOBSHD B COUCTAHNH C APYTUME JOKYMCH-

TaMH TOII Jke KaTerOpHK

«&» - DOKYMCHT, SIBJLIFOLIIICS [ATCHTOM-AQHAIOTOM

«L» - JOKYMEHT, IPUBCACHHBIH B OPYIUX IELIX

Jlata mpoBeCHUS MATCHTHOTO moucKa: 25 sHBaps 2023 (25.01.2023)

YHOIHOMOYCHHOE JULO:
Havanpauk YnpasacHHs 3KCICPTH3BI o

Famgrmsilimeny

! Doy mogrmacas
FREE TR0 PR R

1Ea24203 28423
sy CH=l=epkHeE L.
i 20 05 202225 052025

C.E. ABepkueB




OTYET O TATEHTHOM NNOUCKE Homep eBpasuiickott 3aBici:
(10MOTHHUTEJILHBIH JINCT) 202292495

KJIACCUDOUKALIMA TTPEAMETA U30BPETEHUS (mpoxomkenne rpadsr A)

A61K 9/14 (2006.01)
A61K 9/50 (2006.01)
A61K 38/17 (2006.01)
A61K 47/10 (2017.01)
AG61K 47/26 (2006.01)
B01J 13/04 (2006.01)




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings
	Search Report

