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CIHOCOB NOJIYYEHHUSA CTABWIBHBIX IEIITUAHBIX COCTABOB

Hacrosimmee wu3oOpereHne OTHOCHTCS K OONACTH MEAMIMHBL. boiee KOHKPETHO, B
HACTOSIIEM H300PETEeHNH MPEUIOKEH YIYYIIEHHBIH CIIOCO0 MONyuYeHHs! MOPOIIKOOOPa3HOro
cocTtaBa, conepkamero nentun. Kpome Toro, B HaCTOALIEM H300PETEHUH MPEIIOKEH
YIAYYIIEHHBIH CIOCO0 MONy4eHHs MOPOIIKOOOPAa3HOIO COCTaBa, COAEPIKAIIEro IUIFOKAroH WIIH
AHAJIOT TJTFOKAroHa, MPU 3TOM YKa3aHHBII MOPOIIKOOOPA3HBII COCTAB MOAXOAUT I HA3aJIbHOTO
BBEICHHS.

Bo Bpems 1 mocie mporiecca moxy4eHust MenTHABI TPOSBISIIOT CKIIOHHOCTD K (pr3HuecKon
HeCTaOMIIbHOCTH, TAKOM Kak arperauus. Arperauus npeacTaBisieT cOOON CIOXKHBIN IMpolece, B
OCHOBE KOTOPOTIO JIE)KAT HECKOJIBKO PA3JIMYHBIX MEXaHU3MOB. Arperaiusi 0ObIYHO MOKET OBITh
BbI3BAHA HYyKJI€alMeil HeCKOJNbKUX MENTUIOB HIH OeNKOB, KOTOpble 00pasyroT HeOonblne H
pacTBOpUMBIE arperatbl, 3aTeM TaKHe arperarbl CIyKaT LEHTPAMH HYyKJI€aluu s
HOCNIEAYIOLEero pocta Oosiee KPYMHBIX HEPACTBOPUMBIX arperatoB. IIpomecc Hykieanuu-pocTa
MOXKET VYCHJIMBATBCSI CO BpEMEHEeM, TeMIepaTypol, KOHIEHTpauueld Oenka W JOpyrumu
napamerpamMu. Bo Bpemst monydeHuss O€NKM OYMINAIOT U KOHLEHTPHPYIOT C NPHUMEHEHHEM
Pa3IMUHBIX CPEACTB, TAKUX Kak yiabTpaduibrpanus, ahdunaas xpomaTorpadus, ceIeKTHBHA
abcopOunonHass xpomarorpadusi, HOHOOOMEHHasi xpomarorpadus, JuoGuIH3anys, ITUATA3 U
OCa’KIeHHe WK «BbIcajrBaHue». Takue crocoObl KOHLIEHTPALIMK MOTYT MPUBECTH K arperamuu
(Maggio, BioProcess International 2008; 6(10): 58—65). Y naneHue wim pacTBOPEHHE YKa3aHHBIX
arperatoB TpeOyeT [IOMOJHHUTENbHBIX TEXHOJOIMYECKUX CTaJui, KOTOpble MOTYT ObITh
JIOPOTOCTOSIIIMMH U MOTYT HEraTUBHO CKa3aThCs Ha OOIIeM BbIxoAe Npoaykra. DPQeKTol
arperaliii MOTYT BKJIIOYaTh [OTEPI0 MaTepuaia, CHukKeHHe 3(P(eKTUBHOCTH, H3MEHEHHE
(bapMaKOKMHETUKH, YMEHbLIeHHe CTaOUJIBHOCTH M CpPOKa TOAHOCTH TMPOAYKTA, a TaKxkKe
UHYLHPOBaHIE HEeKelaTeIbHOI HMMYHOTEHHOCTH.

Arperamus craja cepbe3HOH MmpobseMol sl mpousBoauTesel OnodapmMareBTHIeCKIX
NpenapaToB, B 44CTHOCTH, IOTOMY 4TO TEKYLIasi TEHAEHLHs K IPUMEHEHHUIO PACTBOPOB C BHICOKOM
KOHLIEHTPALIEeH YBEIMYUBAET BEPOATHOCTh OEJOK-OENKOBBIX B3aMMOACHCTBHUI, YTO, B CBOKO
ouepenb, criocobcTByer arperaunu. (Maggio, BioProcess International 2008; 6(10): 58-65).
Bbuti M3y4eHbl pa3uyuHbIe MOAXOAbl K OrPAHUYEHHIO arperaldy MenTuaa, B TOM YHCie, HO He
OrpaHUYMBASICh UMH, peryinpoanne: pH, OyhepHbIX yCIOBUi, HOHHON CHIIBI W/ WK JOOABJICHUS
APYTHX BCIIOMOTATENIbHBIX BEIIECTB, TAKUX KaK LIUKJIOJEKCTPHHBL

I'mroxaroH M3BECTEH CBOEH CKJIOHHOCTBIO K arperainy B BOAHbIX pacTBopax (Pedersen JS.,
J Diabetes Sci Technol. 2010; 4(6): 1357-1367; Beaven et al., The European J. Biochem. 1969;

11(1): 37-42; Matilainen et al., European J. of Pharmaceutical Sciences 2009, (36): 412-420), uto
1
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MOYKET BBI3BIBATH NPOOJEMbI NMPH IMPOU3BOACTBE IMOPOIIKOOOPA3HBIX COCTABOB IIIIOKArOHA.
IIpenpinymme criocoObl MONMyYeHUs] MOPOLTKOOOPA3HBIX COCTABOB TIFOKATOHA, MOAXOMSALINX IS
Ha3aJIbHOTO BBeneHwus1, onrucanbl B W02016/133863.

CymecrByer mnoTpeOHOCTP B albTEPHATHUBHBIX CHOCO0AX TMOJNYYEHHUS MENTHIHBIX
NOPOIIKOOOPa3HBIX COCTABOB, B YaCTHOCTH, TMOPOIIKOOOPA3HBIX COCTABOB TIJIFOKArOHAa WIIN
aHaJyiora riarokaroHa. B uacrHoctu, He0OXOAMMBI CLIOCOOBI, KOTOPBIE YMEHBIIAOT WIIH YCTPAHSIOT
arperalyi MenTuia B BOJHOM pacTBOpe. 3a CYET YMEHbIICHMs WIH IPEANOYTUTENbHO
YCTPaHEHUS arperany KOHEYHbIH MOPOIIKOOOpa3HbIi COCTaB OyeT COXPAHATh OUYEHb BBICOKHI
NPOLIEHT aKTUBHOTO MENTH/IA, YTO SIBJSIETCS KpaliHe BBIrOAHbIM. Takoi crnocod npearnouTUTenbHO
NPUBOIUT K IOJNYYEHHIO BOIHOTO PAacTBOpA IMEpel CYIIKOH, KOTOPBIN sABIsAETCS (PU3NYECKH U
XUMHMYECKH CTaOWJIbHBIM B TE€UEHHE NMPOAOJDKUTENIHOIO MEePHOAa BPEMEHH, Harmpumep, Ao 24
yacoB. Takasi moBbIlIEHHAs CTAOMJIBHOCTB JeNlaeT YKa3aHHbIH crocod Oosee MPUrOAHbIM IS
KpyIHOMacIITabOHOro mpou3BoacTBa. Kpome Toro, cyimecTByeT noTpedHOCTb B CIIOco0e, KOTOPbIH
HIO3BOJISIET MOJIy4aTh KOHEYHBIH MOPOIMIKOOOPAa3HBIN COCTAB C JJIUTEIBHBIM CPOKOM XPaHEHUS,
NPEANOYTUTENBHO IPUMEPHO 10 24 MeCsALEB.

CoOTBETCTBEHHO, B HACTOALIEM M300pETEHNN NPEJIOKEH YIYUIIEHHbIH 1 9 KOHOMUYECKH
BBITOAHBIH  CIIOCOO  yMEHBIIEHMs ~ arperauy  HenTuia BO  BpeMs  IPOU3BOJCTBA
MOPOIIKOOOPA3HOTO COCTaBa. YKa3aHHbBIN COCO0 BKIIFOYAET CTAJMIO0 ABYKPATHON (pUiIbTpaIim.
OnHUM M3 TaKHMX MENTHIOB, MPUMEHSEMbIX B HACTOSIIEM U300pETEHUH, SBJISIETCS TJIFOKATOH TN
aHaJyior riokaroHa. ITopourkooOpasHbie COCTaBbI, MOJYYEHHbIE B COOTBETCTBHM C HACTOSIIUM
crocoboM, 0COOEHHO MOAXOST AJISt HA3AIbHOTO BBEICHUS.

CornacHo 0JTHOMY U3 aCMEKTOB HACTOSIIIEr0 H300PETEHHSI IPEAJIONKEH CIIOCOO MOy eHHSI
NENTHUAHOTO MOPOIIKOOOpa3HOTo coctasa. [IpenioKeHHbIH Croco0 BKIIFOUAET CTaIUU:

a. TIOJNYYEHUs] TEPBOH CMeCH KHUCIOTHI, (HOCHOIUMUAHOTO MOBEPXHOCTHO-AKTHBHOTO
BEIIECTBA U LIUKJIOJEKCTPHUHA B BOJHOM HOCHUTEIIE,

b. Bo3meHCTBHA HAa MEPBYIO CMECh MEPBOH CTaAMM (PUIBTpALMM, HA KOTOPOH (HIBTp
COEP KUT MEMOpaHy ¢ pasMepoM Mop oT npuMepHo 0,4 MKM 10 mpuMepHO 0,5 MKM;

. no0aBJIeHUs MENTHIA K NIEPBOMY MPOAYKTY (PUIBTpAINK C MOJYIEHHEM BTOPOH CMECH
U BO3JEHCTBUS Ha BTOPYIO CMECh BTOPOH CTaguu (PHIIbTPALMH, HA KOTOPOH (YUIBTP COAEPIKUT
MeMOpaHy ¢ pa3MepoM mop ot npuMepHo 0,4 MKkM 10 mpuMepHO 0,5 MKM; U

d. cymku BTOpOro nponykra (puiIbTpaluy ¢ MOJyYeHHEeM TBEPAOTO CocTaBa U 00paboTKu
TBEPIOrO COCTaBa C MOJYYEHHEM KOHEYHOTrO OPOIIKOOOPa3HOTO COCTABA.

CornacHo 0OTHOMY M3 BApHAHTOB PEATU3ALIH NENTHA NPEACTABISIET COOOH IIFOKAroH M

aHaJjor rirokarosHa. B HaCTHOCTHU, OH MPEACTABIIACT cOOOM TIFOKAroH.
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CornacHo OHOMY W3 BapHaHTOB PEATHU3ALNHU KHCIOTA MPEACTABIAECT COOON JIMMOHHYIO
KUCJIOTY WUIM YKCYCHYIO KHCJOTY. B "acTHOCTH, OHa mpencraBisieT cCOOOH YKCYCHYIO KHUCIOTY.
bonee KOHKPETHO, YKCYCHAsi KUCJIOTA NPUCYTCTBYET B KOHLEHTpauuu 1 M.

CornacHO OAZHOMY M3 BapHaHTOB pealu3ali MNOBEPXHOCTHO-aKTUBHOE BELIECTBO,
LIUKJIOJEKCTPUH U MENTHUJl BMECTE COCTAaBJISIIOT OT npumepHo 1,5% no mpumepHo 3% no macce
OTHOCHUTEJIBHO Macchl BTOpoi cMecu. COrjacHO KOHKPETHOMY BapUaHTy OHHM COCTaBJISIIOT
npuMepHo 2% MO Macce OTHOCUTENBHO Macchl BTOpoi cMecu. CoracHoO ApyromMy BapuaHTy OHU
COCTAaBJISIFOT MPUMEPHO 2,5% 1O Macce OTHOCUTENBHO MacChl BTOPOI CMECH.

CornacHO OJHOMY M3 BApUAHTOB pealu3ald IOBEPXHOCTHO-aKTHBHOE BEILECTBO
npexacrasisier coboit  popeumndochoxomnmn (DPC), munenmndocarununxonun (DDPC),
mmzonaypoundocparunmnxoand  (LLPC), nuokranomndpocharununxomna (DS8PC) wnu
nunaypomndocharunmnrnuuepun (DLPG). B gacTHOCTH, MOBEPXHOCTHO-aKTUBHOE BEIIECTBO
npencrasisier codoit DPC.

CornacHO OJHOMY M3 BapHAaHTOB PEATN3ALMU LUKJIOAEKCTPHH IPENCTaBIsieT co0ol o-
LIMKJIOAEKCTPHH, B-LUKJIOAEKCTPUH, THAPOKCUIIPOITIII--IIMKIOAEKCTPHUH HIIH Y-IIMKJIOAEKCTPHUH.
B yacTHOCTH, LIMKIIOAEKCTPUH MPENCTABISAET COOO0H B-LIMKIONEKCTPUH.

CornacHO OfHOMY U3 BapHaHTOB peanusaimu Oonee 98% menTuaa B KOHEUHOM
MOPOIIKOOOPAa3HOM COCTaBE TMpPENCTaBisieT COOOM HearperMpoBaHHBIA TENTHA COTJIACHO
HU3MEPEHUSIM C MOMOIIbI0 oOpatneHHO-(hazoBoit BOXKX. IIpennoururensHo, 6oee 99% nentuna
npencTaBisier coOOl HearperupoBaHHbIA mnenTun. bosjee mpeamoururensHo, 100% mnentuna
npeacTaBysieT COOON HearpernpOBAHHbIA MENTHT.

CornacHo ApyroMy acrmeKkTy HACTOSIIEro M300pETeHHs MPEAJIOKEH CIOCO0 MOTyYeHHs
NENTHUAHOTO MOPOIIKOOOPA3HOTO COCTABA, BKIIFOYAOIIIUN CTATUH:

a. TIoNMy4YeHHs nepBoil cMecH (HOCHOIUITUAHOTO MOBEPXHOCTHO-AKTHBHOTO BELIECTBA U
LIUKJIOEKCTPUHA B BOAHOM HOCHUTEE;

b. BO3neiCTBUS Ha TMEPBYIO CMECh MEPBOH CcTaanu (QUIBTPALMM, HA KOTOPOH (PUIBTp
COEP>KUT MEMOpaHy ¢ pasMepoM mop oT npuMepHo 0,4 MKM 10 mpuMepHO 0,5 MKM;

. no0aBJIeHUs MENTHIA K NIEPBOMY MPOAYKTY (PUIBTpAINK C MOJYIEHHEM BTOPOH CMECH
U BO3JEHCTBUS Ha BTOPYIO CMECh BTOPOH CTaguu (PHIIbTPALMH, HA KOTOPOH (YUIBTP COAEPIKUT
MeMOpaHy ¢ pa3MepoM mop ot npuMepHo 0,4 MKkM 10 mpuMepHO 0,5 MKM; U

d. cymku BTOpOro nponykra (puiIbTpaluy ¢ MOJyYeHHEeM TBEPAOTO CocTaBa U 00paboTKu
TBEPIOrO COCTaBa C MOJYYEHHEM KOHEYHOTrO OPOIIKOOOPa3HOTO COCTABA.

CornacHO OAHOMY M3 BapHaHTOB pealu3aly MOBEPXHOCTHO-aKTUBHOE BELIECTBO,
LIUKJOJEKCTPUH U MENTHUJl BMECTE COCTAaBJISIIOT OT npumepHo 1,5% no npumepHo 3% no macce

OTHOCHUTEJIbHO Macchl BTOpoi cMecu. COrjacHO KOHKPETHOMY BapHUaHTy OHHM COCTaBJISIIOT
3
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npumMepHo 2% Mo Macce OTHOCUTENBHO Macchl BTOpoi cMecu. CorjacHoO ApyromMy BapuaHTy OHU
COCTAaBJISIFOT IPUMEPHO 2,5% 1Mo Macce OTHOCUTENBHO MaCcChl BTOPOI CMECH.

CornacHo OTHOMY M3 BAPUAHTOB ITOBEPXHOCTHO-AaKTUBHOE BELIECTBO MPECTABISIET COOOI
DPC, DDPC, LLPC, D8PC umu DLPG. B wacTHOCTH, MOBEPXHOCTHO-aKTHBHOE BEILECTBO
npexacrasisier coboii DPC.

CornacHo OJHOMY W3 BapUAHTOB peAM3aLUU LUKJIOAEKCTPHH NMPEACTaBIsieT coOoH a-
LIUKJIONEKCTPHH, [-IUKJIOAEKCTPHUH, THAPOKCUIIPONTUI-B-UUKIOAEKCTPUH WITH Y-LUKIOAEKCTPHH.
B wacTHOCTH, IMKJIOAEKCTPUH MPEACTABISIET COOOH B-LUKIONEKCTPHH.

CornacHo omHOMY M3 BapuUaHTOB peanu3auuu Oonee 98% menTHna B KOHEYHOM
NOPOIIKOOOPAa3HOM COCTaBE TMpenCcTaBisgeT COoOOM HearperMpoBaHHBIM IENTHA COTJIACHO
U3MEPEHUsIM C MOMOIIBI0 oOpatieHHo-¢pazoBoit BOXKX. IIpennoururensHo, Oonee 99% nentuna
npencTasisier cobol HearperupoBaHHbIM mnenTun. bonee mpeamoururensHo, 100% mnentuna
npencTaBisieT coO0i HearpernpOBaHHBIN MENTH.

CornacHO APyromMy acmekTy HACTOSIIEro M300peTeHUs MPEMJIOKEH CIIOCO0 MONydeHUs
HOPOIIKOOOPA3HOro COCTaBa IIIIOKArOHa, BKIFOYAKOIINI CTaIuM:

a. TIOJyYeHHsI MEPBON CMeCH YKCycHOU KucaoThl, DPC u B-IMKIOnEeKCTpUHA B BOJHOM
HOCUTEIE,

b. BO3AEHCTBUS Ha TMEPBYIO CMeCh MEPBOM cTaanu (QUIBTPALMM, HA KOTOPOH (GUIbTp
COIEPKUT MEMOpaHy ¢ pasMepoM mop oT npuMepHo 0,4 MKM 10 mpuMepHO 0,5 MKM;

c. no0aByeHUs TJIFOKArOHa K MEPBOMY MPOAYKTY (DUIbTpamuu ¢ MOJYyYeHHEM BTOPOU
CMECH U BO3JEHCTBUS HAa BTOPYIO CMeCh BTOPOH CTaguu (UIBTPALU, Ha KOTOPOH (UIBTP
COIEP KUT MEMOpaHy ¢ pasmMepoM nop ot npumepHo 0,4 MkM 10 mpumepHo 0,5 MKM; U

d. CyIIK# BTOPOro MPOAYKTa (PMIIBTPALUH C MOJYYSHHEM TBEPAOTO COCTaBa M 00padOTKU
TBEPIOrO COCTaBa C MOJYYEHHEM KOHEYHOTrO OPOIIKOOOPa3HOTO COCTABA.

CornacHo ogHOMY U3 BApUAHTOB peanu3anuu riokarod, DPC u B-IIUKI01eKCTPUH BMECTe
COCTaBJISIIOT OT puMepHO 1,5% no npumepHo 3% 1o Macce OTHOCUTENIBHO MacChl BTOPON CMECH.
CornacHO KOHKPETHOMY BapUaHTy OHU COCTAaBJISIFOT NMpUMEpPHO 2% MO Macce OTHOCUTENBHO
Maccel BTopoi cmecu. CorjlacHO ApyroMy BapuaHTy OHU COCTaBJISIIOT NMpuMepHO 2,5% 1o macce
OTHOCHUTEJIBHO MacChl BTOPOH CMECH.

CornacHo OlHOMY U3 BapHaHTOB YKCYCHasl KMCJIOTa IPUCYTCTBYET B KOHLeHTpauuu 1M.

CornacHo OomHOMY W3 BapHaHTOB peanuszauuu Oonee 98% rimrOKaroHa B KOHEYHOM
NOPOIIKOOOPAa3HOM COCTaBE COCTABISIET HEArPEerMPOBAHHBIN TIIFOKArOH, Kak OBUIO M3MEPEHO C
noMompo  obpamenHo-pazosoii  BOXKX. IlpeamoururensHo, ©Oomee 99%  rmrokaroHa
npeAcTaBIsieT COO0I HearpernpoBaHHbIN MIIOKAaroH. bonee npeanoututensHo, 100% rimokaroHa

npeacTassieT COOOH HearperupOBaHHBIN TTFOKATOH.
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B nHacrosmem n300peTeHNH TakKe MPEJIOKEH MOPOIIKOOOPa3HbIA COCTaB, OIYYEHHbIH
COTJIACHO CTIOCO0Y, MPENIIOKEHHOMY B HACTOSLIEM N300PETEHUH.

CornacHoO KOHKPETHBIM BapHaHTaM Peaji3al[iH CYLIKY BTOPOTO MPOAYKTa (PUIBTPALUN
MOXXHO OCYILIECTBIISITH [MOCPEACTBOM CYOJNMMAIIMOHHOW CyIIKH  (MOQUIM3aLK) N
pacnbUINTEIbHON CYLIKU.

CornacHO KOHKPETHOMY BapHaHTy pean3aiuu GuIbTpyromas MeMOpaHa, Kak Ha IepBOH,
TaK W HAa BTOPOH CTaguu (DUIBTPALH, COAEPXKUT, HO HE OrPaHUYUBAETCS UMM,
TOJIUBUHWTHIEHAN( TOPH T (PVDF), auerar L[EJUTF0JIO3BI, HUTpPAT LIEJUTIOJIO3BI,
noyurerpadropatuner (PTFE, tednon), nomuBuHUIXIOpH, NOAM3GUPCYNbGOH HIN Ipyrue
GunbTpyroIue MaTepuanbl, IMOAXOASAINNE s TNPUMEHEHUs B IPOM3BOJACTBEHHOH cpene,
copepxauieit ¢cGMP. CornacHo npeAnoYTUTENHHOMY BapHaHTYy pealu3aluy (QHIBTPYOLAs
memOpaHna copepxxut PVDF.

CornacHO KOHKPETHOMY BapHaHTy pean3aunu GUIbTpyroias MeMOpaHa, Kak Ha MepBOi,
TaK ¥ Ha BTOPOH CTaanu (QUIIbTPALIMHN, IPEACTABISIET COOOH MEMOpaHy € pa3MepOM MOp MPUMEPHO
0,45 mxm. CoriacHO MPenNnoOYTHTEIBbHOMY BapHaHTy peanu3anuu (QUIbTpyrolnas mMeMOpaHa
npexacrasJsier coboit memOpany uz PVDF ¢ pasmepom nop 0,45 MkMm.

CornacHo onHOMY M3 BapMaHTOB peanu3auuu pH pacTBopa BO BpeMs OCYILIECTBIIECHHS
croco0a, MPeyIoKEHHOTO B HACTOSIIIEM N300pETeHNH, TOANEPKUBAIOT HA YPOBHE OT 2 110 3.

CornacHo oOmHOMY W3 BapHAHTOB peanu3zauuu (¢asy pacTBOpeHUss B crocode,
NPEJIOKEHHOM B HACTOSILIEM H300pETeHHH, MPOBOAAT mpu Temmepatype ot 15 mo 30 °C,
npeanodtuTesbHo ot 18 1o 25 °C, 6onee npeanoututensHo mpumepro 20 °C.

CriocoObl COrNIaCHO HACTOALIEMY H300PETEHHI0 MOJKHO HCIOJB30BATH IS TENTHAOB,
KOTOpbIE TPOSIBIISIIOT CKJIOHHOCTh K arperauyd BO BpeMsl MPOU3BOACTBA MOPOIIKOOOPAa3HOrO
cocTaBa. B uacTHOCTH, yKa3aHHbIE CIIOCOOBI MOXKHO MCIIONB30BATh JJIS IENTH/IOB, BKIIFOYAOLIHX,
NIOMUMO TPOYEro, aMUJIMH, aHAJIOTH aMIJIMHA, PEKOMOMHAHTHBIN uenoeueckuil (akrop VIII
(rfVII), mentun, cBs3aHHbd ¢ reHOM KajbiroHuHa (CGRP), kanpuutonuH, anamoru GLP-1,
nBoiiabie aroHuCThl GLP-1-GLP, aronucter GIP, pekoOMOMHAHTHBIN YeJIOBeYECKU TOPMOH POCTa
(rhGH), uarudurop okranentun CCRS, D-Ala-nentun T-amun, peKOMOWHAHTHBIN YeIOBEYECKUT
WHCYJIMH, aHAJOTM WHCYJWHA, aHaiord uukimdeckux nentunoB PTH 1-31, umaTepdepon-p,
uarepdepons! B-1a u B-1b, narepneiikun-2 (IL-2), spurponoperun (EPO), anerar npamnunTHAA
U (pepMeHTBI, TAKHE KaK yPOKHUHA3A.

B wactHOCTH, CITOCOOBI COTIACHO HACTOSIIIEMY M300PETEHUIO MOXKHO HCIIONB30BATh IJIS
MOJIYYEHHUS TOPOLIKOOOPAa3HOrO COCTaBa IIFOKAroHa. I JTFOKaroH siBisieTcst BBICOKO3 PP EKTUBHBIM
CPEICTBOM JIeU€HHUs TSKENOH TMIONTIMKEMUH, KaK 3a MpeeNaMi, Tak U B YCJIOBUSAX CTalMOHApa.

I'moxaron BBIITYCKArOT B BUAEC HOpOLHKOO6paSHI:>IX COCTaBOB, KOTOPbBIC HeO6XOI[I/IMO CMCIIUBATH C
5
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pazbaBuTENEM HETIOCPEACTBEHHO MEpe]] BBEACHUEM IyTeM HHBEKINU. Takke U3BECTHBI JKUIKHE
coctasbl rimokaroHa (Pontiroli et al., Br Med J (Clin Res Ed) 1983; 287: 462-463). Ilopowmok
TJIFOKAroHa /ISl Ha3aJbHOTO BBEICHUS JUIS JISUEHUS TSDKEJION TUIOTIMKEMHIH ObUT pa3paboTaH u
ormmucan B WO02016/133863, HenaBHo oH Obin1 omoOpen B CIIIA u EBpomne mon HasBanuem
Bagsimi™.

CocTaBbl TJIOKAaroHa WJIM AQHAJOTOB TJIFOKAroHa, IOJIyYEHHBIE COTJIACHO CIiocobam,
NPEJIOKEHHBIM B HACTOSIIEM H300pEeTeHUH, OCOOEHHO MOIXOAST U HAa3aJIbHOTO BBEICHUS.
CornacHo npennouTUTEIbHBIM BAPUAHTAM PEATU3ALIUHU COCTABBL, MTOJYYEHHbIE B COOTBETCTBHH CO
crioco0amu, TMpPEIJIOKEHHBIMH B HACTOSIIEM H300pPETeHHH, HMMEIT OIHO WU Oonee U3
CIEAYIOLINX CBOWUCTB:

o Huskyro 1050 MeNKUX 4acTHLl, KOTOPbIE MOTYT IONACTh B JIETKUE.

o JloctaTouHOe comeprkaHue mpemnapara s odecriedeHus oOLel Jo3bl npenapara,
HEOOXOAMMON JIJIsl AOCTHIXKEHUs] TepaneBTHdeckoro 3¢ddexra, B BUIE ONHOKPATHOH HO3BI,
BBOJMMOMH B OIHY HO3ZPIO.

o JloctaTouHOE conepikaHue mIpernapara Al JOCTaBKH OOLIeH O3Bl B HECKOJBKO
JECATKOB MUJUIMTPAMMOB MJIM MaKCHUMAJIbHOH JO3bI, IONMYCTUMOH JaHHBIM YCTPOWCTBOM
TOCTaBKH.

o JloctaTouHOE coneprkaHue MpernapaTa v MOAX OAIINe XapaKTepUCTUKU abcopOrun
s obecriedeHus: 3(G(HEKTUBHOCTH, HECMOTPSI Ha 3aJI0KEHHOCTb HOCA, KOTOpasi MOXKET ObITh
CBsI3aHa C aJUleprued Ui NpoCTyA0M.

o CTaOunpHOCTh TMPH XPAaHEHHHM B YCJIOBHUSAX OKPYJKAIOIIEH Cpeabl B TEUCHHE
IUTUTENIBHOTO TIEPUOJIa BPEMEHH, TPEATIOUTUTENIFHO He MeHee 24 MeCsILEeB.

o Xopouwii mpoduiib 6e30MaCHOCTH U TEPEHOCHMOCTH

B HacrosiimeM HOKyMEHTE TEPMHH «arperanus» OTHOCHUTCS K HAKOIUICHHIO, CIUIAHMIO,
arJoMepaniy, JUMEPU3aLUH, MMOJUMEPU3ALUH I OOpa3OBaHHIO siiep 3apOXbILEH, EHTPOB
HyKJieauuu, GuOpULT HITH resiel, COCTOALINX UX HEOOJBbIINUX OJIMTOMEPHBIX MPEIIeCTBEHHUKOB,
TAKUX KaK NenTuabl. PasMep arperatoB BapbUPYeT OT PACTBOPUMBIX TUMEPOB H IPYTUX
MYJIBTUMEPOB (KaKy IHICS AHaMeTp miodyn npudau3uTeabHo oT 5 1o 10 HM) 1o osiee KpymHBIX
HEPACTBOPUMBIX YaCTHI], MASHTU(UIUPOBAHHBIX KaK HEBHIMMbIE HEBOOPYKEHHBIM IJIa30M U
BUIUMbIE YaCTHLIbI (KaKyIuiicst auamerp rito0y npudmmsurenasHo ot 20 1o 50 Mxm). M3 rpynmsl
pPacTBOPUMBIX arperatoB 0Oojee KPyMHbIE arperatbl, TaKHe KaK BBICOKOMOJIEKYISIPHbIE
COEIMHEHUS], MOTYT OBITh CIIOCOOHBI BBI3BIBATH HMMYHOT'€HHBIE PEAKIIH, KOTOPBIE MOTYT UMETh

HeOJIaronpuATHBINA KIMHUYECKHHA UCXOI.
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B HacrosiimeM MOKyMEHTE TEPMHHBI «si/ipa 3apOABIIEH» WM «UEHTPbl HYKJICAL[UI»
OTHOCATCSI K HaUMEHbIIEMY pa3Mepy arperaroB, U3 KOTOPBIX OOpasyroTcst Oosee KpyIHBbIE
arperarsl.

Obpamenno-dazosyro BOXKX MOXKHO HUCHONB30BaTh IJIsl ONPEAENIeHUs KOJHUYeCTBA
HEarpernpoBaHHOrO IMENTHAA B KOHEYHOM ITOPOIIKOOOPa3HOM cocTaBe. MOJKHO HCIOJNb30BaTh
CTaHAApPTHBIE YCJIOBUS, W3BECTHBIE CIELMAINCTAM B JaHHOW O0JIACTH, HampUMep, Te, KOTOpbIe
OTMCAaHbl HUXKE B IPUMEPAX.

B HacrosmieM [OKYMEHTE TEPMHH «IJIFOKArOH» OTHOCHUTCS K  IOJHIENTUAY
NIOCJIEIOBATENIbHOCTH

His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-Arg-Ala-Gln-
Asp-Phe-Val-Gln-Trp-Leu- Met-Asn-Thr (SEQ ID NO: 1).

I'mokaroH MOXHO CHHTE3UPOBaThb XHUMHYECKHUM IIyTE€M, IIOJYYUTb C MOMOIIBIO
texHojoruu pekomOuHantHoi JIHK wim skcTparupoBate U3 NpUPOJHBIX HCTOYHUKOB. TepMuH
«AHAJIOT TJIOKAroHa» OTHOCHUTCA K BapHaHTaM IPHUBENEHHOMN IOCIENOBATEIbHOCTH, KOTOpBIE
COXPAHSIIOT CIIOCOOHOCTb CTUMYJIMPOBATDH MOBBILIEHUE YPOBHS IIIOKO3bI B KPOBH 771 ViVO.

IIpumepsl aHANOroB TIUIIOKaroHa, B KOTOPBIX OJIHA AMHHOKHUCJIOTa W3 TPUPOIHON
MOCJIEZIOBATEIbHOCTH 3aMEHEHA Ha aJIaHUH, a TAaKKe aHAJIOTM C MHOXKECTBEHHBIMHU 3aMEHaMU
ommucanbl B Chabenne et al., Molecular Metabolism 2014; 3: 293-300. IIpumepom aHanora, B
KOTOPOM TpH aMHUHOKUCJIOTHl MOAM(DHLUMPOBAHBI C TMOJYYEHHEM aHajora TIIIOKaroHa ¢
TIOBBILIEHHON OGHOIOrMYEeCKON aKTHBHOCTBIO, siBysieTcst rmokaros [Lys'” ¥ Glu?!]. Kommanueit
Zealand Pharma Ob1O ONMMCAaHO MHOMKECTBO AHAJIOTOB IIFOKArOHA, HANPUMED, B TMATEHTHBIX
nyomukauusix CLIA 20140080757, 2014001733, 20130316941, 20130157935, 20130157929,
20120178670, 20110293586, 20110286982, 20110286981 u 20100204105. Kak coobaercs,
TaKW€ aHAJOTHM UMET OOoJblnyro CBsi3bBaOIyl adpduuHocTh K peuentopy GLP, yem k
pelenTopy rirKaroHa, HO TeM HE MEHee COXPAaHSIOT aKTUBHOCTH TUitokaroHa. B Zealand Pharma
TaKXK€ HAYAJIUCh KJIMHUYECKUE HCTBITAHUS aHAJIOTa TIIFOKAroHa JUIsl JICUEHHs] TUTOTJIMKEMUH,
obo3HaueHHoro kak ZP4207. B nyOnukauuu narenta CIIA 20130053310 onmcaHbl u gpyrue
AHAJIOTH TJIFOKAroHa, MPUMEHHUMBIE /IS JIEUEHUS] TUTIOTJINKEMUH.

dochonunuaHble MOBEPXHOCTHO-AKTHBHBIC BEINECTBA MPEACTABISIFOT COOOH IIHMPOKO
pacIpoCTpaHEHHbIE KOMIIOHEHThI OHOJIOTHYECKUX MEMOpPaH, KOTOPBIE SIBJISTFOTCSI YACThIO KJIIETOK
U TKaHEll B OpraHM3Me 4YeJOBeKa, B TOM 4YHCJIE CIU3UCTOH obonouke Hoca. Hambonee
pacrpocTpaHeHHbBIMH (HOCOTUIMUIHBIME TTOBEPXHOCTHO-AKTHBHBIMH BELIECTBAMH B KJIETKax
spisiroTest  pocarupmxomuuael U ¢ochoxomubl (PC), xors docharnamnrmnuepunst (PG)

SIBIIIFOTCSL BaYKHBIMHM KOMITOHEHTAMH OHOJIOTMYECKHX MCM6paH. Tak:xe MOKHO HCHOJIb30BATh
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mm3odochomumuasl, noayueHHble u3 aunaml-PC i PG nytem ynaneHus OmHON U3 alMIbHBIX
TPyIIIL.

Tunuunble QocoaUmuaHbIE MOBEPXHOCTHO-aKTHBHBIE BEINECTBA, KOTOPBIE MOXKHO
UCTIOIB30BaTh B HACTOSIIEM H300peTeHUH, penacTaBisitoT coboit nonemmidocdoxomun (DPC),
aunerhochaTUANIX ONTUH (DDPC WIH 1,2-nunernun-sn-rounepo-3-pochoxonun),
mmsonaypoundocharunmxoaud  (LLPC  wmm  1-gunexkaHowit-sp-riaunepo-3-GochoxomH),
mrnokraHowiocharnmxomua (D8PC wmnu  1,2-nuokranons-sp-rmuuepo-3-Gpochoxonnn) u
munaypomwndocharugmnrnunepus  (DLPG  wmm  1,2-gunaypowsnt-sn-riunepo-3-¢ocdo(1'-rac-
TJIULEPHH)).

ITpeanouturenbHbiMU  GoCHONMUNMIHBIME  TOBEPXHOCTHO-AaKTHBHBIMU ~ BELECTBAMHU
ABJIIFOTCSL  BELECTBA, OOpas3ylolLNe MHULEJUIbl, a HE JABOWHBIE CJIOM, B KOHIIEHTpPALUH,
NPUMEHSEeMO TIPH POU3BOICTBE MOPOLIKOOOpa3HOro coctasa. Takue BemecTsa BKo4yaoT DPC,
DDPC, LLPC u D8PC, Ho He DLPG. Haubonee npennoururenbubim siBisiercss DPC.

CornacHO KOHKPETHBIM BapHaHTaM PEaM3aLlUH HACTOSLIEr0 U300PETeHUs! HCIIOIb3YIOT
OIMH THIT (POCHOIUITHUIHOTO OBEPXHOCTHO-AKTUBHOTO BelecTBa. COracHO APyruM BapHaHTaM
peanuzaimu GochoNUnIIHbII TOBEPXHOCTHO-AKTUBHBIN KOMIIOHEHT MOKET OBITh COCTABIICH U3
cMecell  (OCchONUNUIAHBIX TOBEPXHOCTHO-AaKTHBHBIX BEINECTB, B TOM WYHCIE, HAIpUMeED,
KOMOWHAIIMM JIIOOBIX  JIBYX, TpPeX WM YeThIPeX MOBEPXHOCTHO-AaKTUBHBIX  BEIIECTB,
MIepPEYNCIICHHBIX BBILIE.

B HacrosiiieM MOKyMEHTE TEPMHH «LMKJIOAEKCTPUH» OTHOCHTCS K LHKJIOAEKCTPHHY,
comepiKalieMy INeCTb, CE€Mb MM BOCEMb OCTATKOB TJIFOKO3bI B KOJIbLIE, OOpasymooiem
KOHYCO00pa3Hyt0 GOpMy, a UMEHHO:

* o (anbda)-IMKIOAEKCTPHHY: O-4JIeHHAs! KOJIbIIEBasi MOJIEKyJIa caxapa

* B (Geta)-UMKIOAEKCTPUHY: 7-4JieHHAs KOJIbLIEBAsI MOJIEKYJIa caxapa.

* v (raMMa)-IIMKJIONEKCTPUHY . 8-UJIeHHAas KOJIbIIEBasi MOJIEKYJIa caxapa.

o-L{UKJIONEKCTPUH HCIONB30BAIM B KJIIMHUYECKUX HCIBITAHUSX B IOPOIIKOOOPa3HOM
coctaBe (HypoGon® (I'mnol'on) Nasal) or kommanuu Novo Nordisk (Stenniger er al.,
Diabetologia 1993; 36: 931-935; Rosenfalck AM, et al., Diabetes Res Clin Pract 1992; 17: 43-
50). CooOraercst, 4TO paCTBOPHMOCTD O-IIUKJIOIEKCTPHHA B BOZE COCTABJISIET MPUMEPHO 5% Macc.

JlBa pyrux LUKJIOAEKCTPHHA, OUH C PACTBOPUMOCTBIO B BOJIE HIXKE PACTBOPUMOCTH O
ukonekcrpuHa (B-uknonexctpun, 1,85% macce.), u apyroii ¢ 6osiee BBICOKOU pacTBOPUMOCTHIO
B BOJI€, Y€M PACTBOPHMOCTb (-IIUKJIOAEKCTPUHA (THAPOKCUIIPONHI-B-LUKIONEKCTPUH), TaKXKe
MOAXOSAT IJIsl IPUMEHEHHS B HACTOSALIEM M300PETeHHH, KaK U Y-LHKJIOAEKCTPHH, KOTOPBIH JIETKO

pacTBOpsieTCsl B BOJE.
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LMKIOneKCTpUHBI B MPENJIOKEHHOM COCTaBe JEHCTBYIOT KaK HAIOJHUTENb, a TaKXkKe
NPWIATAIOT K TIOBEPXHOCTH CIM3UCTOIN 000JIOYKH HOCA U CIIOCOOCTBYIOT a0COPOLINY IITFOKaroHa.
IIpu nmocraBke B HO3ApPI0 OCHOBHOHM wmHrpenueHt (ot 90% no 70% mo macce), a MMEHHO
LIKJIONEKCTPHH, IIOMOTaeT MOPOLIKY MPUJIMIATE K IIOBEPXHOCTH CIM3UCTOH OOOIOUKH.

LMKIOAeKCTPUHBI MOJKHO HCIIONIb30BATh IO OTJENBbHOCTH HIIH B BUI€ CMECEH JIFOOBIX ABYX
wiu OoJiee MUKJIONEKCTPUHOB.

CornacHoO KOHKPETHOMY BapUaHTy peajH3alMy MOPOIIKOOOPA3HbIM COCTAaB INIFOKArOHA,
NOJYYEHHBII B COOTBETCTBUM C HACTOSIIUM CIIOCOOOM, comepxutr rimokaroH, DPC u B-
LIUKJIONEKCTPHH. Y Ka3aHHBIN MOPOLIKOOOPa3HBIN COCTaB MPEANOYTUTENBHO COAEPIKUT IIFOKArOH,
DPC u B-uuknonexcrpus B MaccoBoM otHomenuu 10:10:80 (rmokaron: DPC:B-uukionekcTpuH).
I'mokaroH mNpeanoyYTUTENbHO NPUCYTCTBYET B TEPANEBTHUECKOM KOJIUYECTBE, KOTOPOE
3¢ (}eKTUBHO TpU BBEOEHHUH B OJHOKPATHOH 103€ B OnHY HO3Apr0. CoriacHO OIHOMY U3
BapUAHTOB PEATM3aLUU 1032 TITI0OKaroHa COCTaBJIsIET IPUMEPHO 3 M.

CmemmBaHHEe MOXKHO OCYLIECTBJIATh CIIOCOOAMHM, BKJIFOUAIOIIUMM CTATHYECKOE |
AVMHAMUYECKOe IepeMelnnBaHue. J[MHaMHuecKoe NepeMEIlNBAHNE MOKHO BBINOJHATH IyTEM
NPUMEHEHUs] BCTABJIEHHOHN B JKUIKOCTH JIONIACTH, KOTOpasi MPUKpPEIJIEHa K BaJly W BpallaeTcs
noMounpto aBuraress. CraTudyeckoe NnepeMeIluBaHUe MOKHO BBINOJHATH MyTEM IMPONYCKaHUs
JKUJKOCTH 10 U3BWJIUCTOMY IyTH BHYTPH CTaTHUECKOro cMecutesns. Hanuuue rpanuns pasnena
BO3JIyX-BOJIa BO BPEMsI NIEPEMEIINBAHUS B YCIOBHUSIX BBICOKOW CKOPOCTHU MEPEMELTUBAHHS MOKET
NPUBECTH K BCIICHUBAHUIO. BBICOKOCKOPOCTHOE TIEpEMELTBAHIE TAK)KE MOXKET, B CBOKO OYepeb,
NPUBECTH K Jecraldmim3alnuu Oeyka BCIEACTBHE HANpspDKeHHst caura. s MuHMMH3auuu
NMEHOOOPa30BaHMsl W MPEANOYTHTENBHO €ro YCTPAHEHUs, NPEANOYTUTEbHBIMU SIBJISFOTCS
YCJIOBHSI TIEPEMELINBAHKUS C HU3KOH CKOPOCTHIO. B cilydae NMHAMUUYECKOTO MNepeMernnBaHUsI
CKOPOCTb OTpENeNseTcss YUCIoM 000pOTOB MeIaiku B MUHYTY (00/muH). IlpeamodrurensHbe
3HadeHus1 00/MuH cocTaBysiroT oT S0 1o 300, Gosee mpennoutuTenbHO OT S0 10 250, erne GobIie
npeanoutuTeabHo ot 50 go 100.

Bropoit npoayKkT GpuiIbTpaiii BHICYIIUBAKOT AJISI YAAJICHUST PACTBOPUTENS M MOJYYCHHUS
TBepaoro mpoaykra. CyIIKy MOXKHO OCYIIECTBJIATh C IMOMOINBI CYOJMMAIMOHHON CYIIKH,
paCTIbUTUTENIPHON CYILIKH, CYLIKH Ha JIOTKE WJIM IPYTUMHU crocodamMu. MakpOCKOMMYEeCKHe
¢usnueckne XapakTePUCTUKH MTPOAYKTA OyIyT MEHATHCS B 3aBUCUMOCTH OT TEXHOJIOTHH CYIIKH,
IIPH 3TOM TIOJYYEHHBIA MPOAYKT MOXKET OBITh B (POpME XJIOMBEBUAHOTO TBEPAOTO BEIECTBA MPU
CyOMMMaIMOHHON CYIIKE WJIN BBICYLIEHHOTO TBEPAOTO OCaIKa.

ITopowku ¢ Upe3MEpHBIM CONEP’KAHUEM BJIATH MOTYT OBITh JHINKUMH M O0pPa3OBbIBATH
KOMKH, YTO TPUBOIUT K TIIOJYYEHHIO MOPOLIKA, KOTOPBIM TPYIHO MAHMITYJHUPOBATH TNPHU

3aMOJIHEHUM YCTPONCTBA Ul BBEAEHUsA. BaXHO OTMETUTb, 4YTO YPOBEHb OCTATOYHOIO
9
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coiep KaHus BOABI HETTOCPEICTBEHHO BIIUSIET HA CTAOMIIBHOCTD. Y POBHU OCTATOYHOH BJIAYKHOCTH,
npesbiarmye 5% B ChITy4eM MOPOLIKE, MPUBOIAT K CHIDKEHHIO CTA0OMJIBHOCTH IO CPABHEHHIO
C TOpOLIKOM C OCTATOYHBIM cofepxkaHueM Bonbl HIbke 5%. CenoBaTeNbHO, COIVIACHO
KOHKPETHOMY BapHaHTy pealu3alliil OCTaTOYHOE COAEepKaHWE BOIBI B IOPOIIKOOOPA3HBIX
COCTaBax, TIIOJYUYEHHBIX B COOTBETCTBHH C HACTOSIIUM HM300pETEHHEM, IPENIIOYTHTEIbHO
cocTaBJsieT MeHee 5%.

CornacHO  KOHKPETHOMY  BapHaHTy  pealu3allud  KOJUYECTBO  KHUCJIOTBl B
NOPOIIKOOOPa3HBIX COCTABaX, IOJYYEHHBIX B COOTBETCTBUU C HACTOSIIUM H300pETEHHEM,
cocrasysier MeHee 10% macc./macc., mpeanouTUTeNIbHO MeHee 6% macc./mMacc.

ITonxonsmuye MOpoIKHY JIJIs1 HA3aJBHOTO BBEIEHHS TPEOYIOT (PU3MUECKUX XapaKTEPUCTHUK,
KOTOpble 00€CNEeUNBAIOT AOCTATOYHYIO TE€KYYeCTh, MO3BOJISIOLIYIO 3alIOJIHUTh UMH YCTPOHCTBO
AN BblAENIEHUN U3 HOoca. TekydecTb ONpenensercs pasjUYHbIMU NapaMeTpamy, B TOM 4YHCIIEe
pasMepoM HacTul, (OPMOM, IIOTHOCTBIO, TEKCTYPOIl MOBEPXHOCTH, IUIOMIABI0 MOBEPXHOCTH,
IUIOTHOCTBIO, KOTe3Wel, aAre3uel, 3JaCTUYHOCTBI), MOPUCTOCTBI, T'MIPOCKONUYHOCTBIO U
XPYIIKOCTBIO.

ITopomku ¢ MOAXOAALIMM Pa3sMEPOM YaCTHUL M XapaKTEPUCTUKAMH TEKYYECTH MOKHO
HOJIyYUTh MyTeM OOpaOOTKM ChHIMy4Yero MOpOIIKAa Ui YAAJEHUS CIUIIKOM MAJICHBKHX I
CIIMIIKOM KpYMHBIX yacTul. CrocoObl 00paboTKH ChIMyYero MopouKa AJisl yAaIEeHUs CIUIIKOM
MAaJICHbKUX HJIN CIUIIKOM KPYIHBIX YaCTHUIl MOTYT BKJIFOYAaTh U3MEJIbUEHHE ChITy4Yero MopoIika
Uil pa3pyleHust Oojiee KPYMHBIX YaCTULl U MPOCEUBAHHE JUIS BBIACIEHHS YaCTULl C Pa3MEePOM
TpeOyemMoro nuanasoHa. MOKHO HCIIONIB30BATh PA3IMYHbIE CIIOCOOBI POCEHBAHUS, B TOM YUCIIE
NpOoCeUBaHUE IyTeM BHOpaLMM B BEPTHKAJbHOM HampasyieHuH (throw-action sieving),
rOPU30OHTAJbHOE T[POCEUBAHUE, [POCEUBAHHWE IyTeM IOCTYKHUBAaHUS, YJIbTPA3BYKOBOE
NpOCenBaHUE U NPOCEMBAHHE C MOMOIIBIO CTPYH BO3JAyxa Kpyrioro ceueHus. Cuta MOXKHO
UCIIOJIb30BaTh B BUJE OJUHOYHBIX CHT C (PUKCHPOBAHHBIM HOMHHAJIBHBIM OTBEPCTHEM, MU
CBIMTyYUH MOPOIIOK MOXHO IPOIMYCKaTh 4Yepe3 CEPUI0 CUT C IMOCTENEHHO YMEHbIIAKLUMUICS
OTBEPCTUSIMH C TOJIydYeHHEM TpeOyeMoro pacrpeneieHuss 4acTul no pasmepam. Curta Moryt
NPEACTaBISTh COOON CHTA M3 TKAHOM MPOBOJIOUYHON CETKU C HOMHHAJIBHBIM Pa3MepOM OTBEPCTUH

B quamasoHe oT 25 o 1000 MxM.

INPUMEPDBI

[pumep 1 - IloayyeHue mNOPOIIKOOOPA3HOr0 COCTABA TJIIOKArOHA - CTagus

ABYKPATHOH (pUABTPALIHH
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DPC pactBopsinu B 1 M pacTBOpe YKCYCHOI KHUCJIOTBHI IpU NepeMelIMBaHUU. 3aTeM K
pacteopy DPC nobaBisiin B-IHMKIONEKCTPUH U MEPEMELIHBAIN IO PACTBOPEHHS C MONyYEHHEM
nepBoro pactsopa. IlepBblii pacTBOp moaBepraiy NepBoi craauu GUIbTpanuy depes Guiastp u3
PVDF c¢ pa3smepom oteepctmii 0,45 mkMm. IIpoaykt ¢umpTpanuu (BCioMoOraTenbHbIH pacTBOP)
cobupany B HOBBIN YHCTBIA pe3epByap, U JOBOAWIH TeMIepatypy pesepsyapa ao 20 °C =2 °C
s obecniedeHs] pacTBOPMMOCTH BelIeCTB B pactBope. llocie mocTmkeHuss B pesepByape
3alaHHON TeMIepaTypbl B pe3epByap AOOABISAIM TJIOKArOH WJIM AHAJOT IIIIOKaroHa IpH
OJTHOBPEMEHHOM IepeMeIINBaHuM pacTBopa. Kak TOJbKO, MO BCEel BUAMMOCTH, TIJIFOKAroH
pacTBOopmIICs (TIOATBEPKAEHO BU3YaJbHO), MEpPEMEIINBAHNE HEMEUIEHHO IpeKpallany. 3areM
pacTBOp IrOKaroHa ¢uiabTpoBain yepe3 sropoi ¢uibtp uz PVDF ¢ pasmepom orepcruii 0,45
MKM, U coOMpanu (GUIBTPOBAIBbHBII MaTepHal BO BTOPOM YHCTOM pe3epByape. Takoil BTOpoii
(bunbTpOBaNbHBIA MaTepuan (BTOpoil mpoaykT ¢uubTpanun) coxepxkan 97,5% macc./macc. 1M
BOJTHOT'O pacTBOpa yKCycHo# kucnotsl, 0,25% macc. DPC, 2% macc. B-unknonexctpuna u 0,25%
Macc./macc. rmokarona (Bcero 2,5% macc./Macc. TBEpAbIX BELIECTB IO Macce). 3aTeM MaTepHua
IMOQUIM3UPOBAIIM W TOABEPTrajM CTAAWU YIUIOTHEHHS C TMOJYyYeHHEM KOHEYHOrO

HOPOIIKOOOPA3HOTO COCTaBa IIFOKArOHA.

CpaBHutenbHblii npumep - [lonyyeHne mopomkoo6pa3HOro cocraBa rJlOKaroHa -
CTAAUs1 ONHOKPATHOH (PMILTPALIMU

DPC pactopsiiu B 1 M pacTBope YKCYCHOU KUCJIOTHI (8 JTUTPOB) MPU MEpEMEIIHBAHHUH.
Jlo0aBysiiy TIIIOKaroH NMpU OJHOBPEMEHHOM MepeMeIlnBaHuK pacTBopa. Kak Tonbko, 1O BCe
BUJUMOCTH, TJIFOKArOH  pacTBOpPWICS  (TIOATBEPKACHO  BHU3YAJIbHO)  NOOABISIIM  TIPHU
nepeMeInBaHiy B-uukiaoaekcTpuH. [locne Toro kak Bce n0OaBIEHHBIE TBEPIbIC BELIECTBA, 11O
BCEH BUAMMOCTH, PaCTBOPWIIMCH, pacTBOp ¢rubTpoBanu 4yepe3 ¢uibtp u3 PVDF ¢ pasmepom
oreepctuii 0,45 mxm. Ilpu 3acopeHuu WM 3arpsi3HEHHH MeMOpaHbl OJHOTO (UIBTPA MOXKET
noTpeOOBaTLCS] MPUMEHEHHE HECKOJNbKHX (GribTpoB. OTHHIBTPOBAHHBIN MaTepuas COAepIKal
0,3% wmacc./macc. DPC, 2,4% wmacc./macce. B-umknonekcrpuna u 0,3% macc./macc. TiiroKaroHa
(Bcero 3% wmacc./macc. TBepabix BemiecTB). OTQUIBTPOBaHHBI MaTepwan CcoOupaid u

IO MITN3UPOBAIIH.

CTalnabHOCTh BCIOMOTaTeJIbHOI0 PACTBOPA MOCJIe NepBoii puabTpanun
BcnomorarenbHblii pactBop (ykcycHas kuciota, DPC u B-uukIogekcTpuH) mosydany no
CYIIECTBY, KaK OMHUCAHO B NMpuMepe |, mpu KOHLEHTpauuu TBepAbIX BemecTB 2,5% macc./macc.

PactBop BrinepsxuBanu mpu 25 °C B TeUeHHE BCEro neproa uccieaosanus. [lonyueHHble naHHbIC

11



10

15

20

25

cyMMupoBaHbl B Tabnuie 1. Hukaknx 3HaYUTENbHBIX U3MEHEHUH B CONEpIKaHUN B T€YeHHE 22-

JaCOBOIo nepuoaa HE MpoOnU30LIIOo, U OaaHc MacChl ObLT NOATBCPIKACH.

Ta6auua 1
Odpa3zen Coaepxxkanue DPC Conep:xkanue p-
BpeMsl, 4achl (% macc./macc.) nukjaoaexkcTpuna (% macc.)

0 0,26 2,02

1 0,26 2,00
2,7 0,26 2,05
3,2 0,26 1,97
74 0,25 1,96
22 0,25 1,98

CTa0dniIbHOCTH BOJHOIO PACTBOPA, COAEPKAIIEro IIIOKATOH

AHaJu3 pacTBopa

PacTBop ritokaroHa nojiy4aiiy, Kak OnucaHo B mpumepe 1 (BTOpoii mpoayKT GUiIbTpaLum).
Ilocne monydeHust pacTBOp TJIFOKArOHA OCTABIISUIM OTCTaMBaThes Oe3 mepemernnBaHus. [IpoOs
pacTBOpa OTOHMpanu B 3apaHee ONpPENeNIeHHOE BpeMs M Iepe]] aHAJIN30M IPOIyCKald 4Yepes
¢bunbTp ¢ pasmepom orBepctrii 0,45 Mxm. Ha nanno# cranuu ¢unbrpaumy Obl1 yaaneH Jro0oi
[JIIOKAroH, MPEeBPATUBLIMICS B arperarbl, MOSTOMY TaKOW aHAJIWU3 MO3BOJIMJ OLEHUTH CTENEeHb

arperawm.

D1yopecueHTHBIH aHAIH3

B ocnoBe cniocoda uryopecrieHnny IeKUT MPUMEHEHHE CIBUTa JJTHHBI BOJHBI U3y YSHUS
onHOTO ocTaTka Tpuntodana B MmosiekyJie rirokarona (Pedersen JS., J Diabetes Sci Technol. 2010,
4(6): 1357-1367). Ilpu n3meHeHNH KOHPOPMALIUU MOJIEKYJIbI TIFOKAroHa OT CIY4YaiHOTO KJIyOKa
WK anbga-Crupaii A0 arperupoBaHHBIX (POPM JIOKATBHOE OKPY)KEHHE MOJIEKYJIbI Tpunrodana
U3MEHSIETCS, YTO TMPHUBOAMT K KOPOTKOBOJHOBOMY CMEINEHHUIO CIIEKTPa HW3Ny4eHus. Takum
o0pazoMm, KOHTPOJHPYsS HM3MEHEHHE JIMHBl BOJHBI CHUTHaNa (DIyOpEeCLEeHTHOrO H3JIy4eHUs
IJFOKaroHa BO BPEMEHH C IIOMOLIBIO BOJIOKOHHO-ONTUYECKOTO (DIIyOpeCHeHTHOro 30HIa
0o0paTHOrO paccesHus, MOXHO HCIOJNb30BAaTh pPAacyeT OTHOLICHUS MUKOB U3JIYYECHUS
HearpernpoBaHHOTO IIIIOKAroHa K arperupoBaHHBIM (hOpMaM MOJIEKYJIbI B KAY€CTBE MHCTPYMEHTA

AJI OTCJIC)KUBAHUS arperaili B p€ajibHOM BPpEMEHU.
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PacTBop rimrokarosa mojy4aiy 1o CymecTBy, Kak OMMCcaHo B mpuMepe 1 (BTOpoit mpoaykT
¢unbTpanun). PayopecueHTHBIN 30HI WCIOIB30BAIHN JII MOHUTOPUHIAa U3MEHEHHH CIIEKTPOB
U3JIyUEHUS] CO BpeMeHeM. PacTBOp He mnepeMemmBajil M KOHTPOJMPOBAIM INPH KOMHATHOHN
TeMIlepaType B Te4eHUue 24 4acos.

B nebGonbmom skcniepumente (100 mur) B TeueHMe Takoro 24-4acoBoro mnepuona He
HaOJIF01aJ7I0Ch HUKAKOT'O M3MEHEHHUSI OTHOLIEHUSI TUKOB (DJIyOPECIIEHLINH IIIFOKAroHa.

B nanpHENIX 3KCIIEPUMEHTAX PACTBOP IIIFOKATOHA MOJTYYaIt 110 CYLIECTBY, KaK OIMHCAHO
B mpuMepe 1 (BTOpoi MpoAyKT (PUIBTPALIMH), U BBIAEPKUBAIN NIPU PA3IUYHBIX TeMriepatypax. C
LIeJIbIO CPABHEHHS €r0 CPABHUBAIIU C PACTBOPOM IIIFOKArOHa, KOTOPBIN HE MOABEPrajcs CTaAUU C

NpUMeHEeHHeM BTOporo punbrpa. PesynbraTel npeacTasieHsl B TadnuLe 2.

Tabauna 2
HccnenoBanus puiabTpanum U TeMIepaTypbl BbIIEP:KHBAHUS PACTBOPA IIIOKATOHA

Temneparypa

JxcnepumenTsl | PuabTpauus | Bbiaep:kuBanus, | [lepememmBanue Pe3yabTatsl

BpeMs

A Ha Her
24 gaca pacTBOpa IIIIOKaroHa

B Ha Her
24 gaca pacTBoOpa IIFOKaroHa

20 °C, IJIIOKAroHa;
C Her Her

(bIyOPECUCHTHOTO W3y YCHUS

15

20

PesynpraTtel HccrenoBaHMs MOKA3ald, YTO MPU MPOXOXKAEHUHU PACTBOPOM TIJIFOKaroHa
CTaguM C NMPUMEHEHHEM BTOPOro (MIbTpa M BBIIEPKUBAHUH €ro 0e3 MepeMelIMBaHUs TPU
temneparype 5 °C unu 20 °C He NPOUCXOAUT MOTEPHU IJIIOKArOHa W3 CHUCTEMBbl B pe3yjbTare
arperarmu. OQHAKO, KOTIa paCTBOP HE MOABEPTAJICS (PHIBTPALINH, OH TePsUT MPUMEpPHO 8% CBOETro
COZEpIKaHus MIIOKaroHa B TeueHue 24 4acos.

XUMHUYECKYI0 CTaOMJIBHOCTb PAcCTBOpA TIJIFOKArOHA, MOJYYEHHOrO IO CYINECTBY, Kak
YKa3aHO B mpuMepe |, Takske MOJKHO UCCIIEIOBATh ¢ MOMOIIbI0 obpammenHo-(a3osori BOXX, no
CYLIECTBY, KaK OITMCAHO HUXKE.

IIpn mpuMeHEeHNN CrIOCOOOB MONYYEHHs, OCYINECTBIIEMBIX MO CYILIECTBY, KaK OMHCAHO

BBILIIE, C UCTIONIB30BAHUEM ABYKPATHOH (uibpTparmu B konmudectsax a0 100 murpos (¢ 2,5% macc.
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TBEPABIX BELIECTB) HEOKUIAHHO OBLJIO OOHAPYKEHO, UTO PacTBOP, COOpAHHBIA TMOCTE BTOPOU
cragun QuIbTpanuy, Obul GU3NIECKH M XUMUYECKH CTAaOWUJIBHBIM B TeueHue a0 24 4acoB 0e3
Kakoi-mndo oOHapyKMBaeMoOH arperanuu (Kak ONpenesieHo ¢ MPUMEHEHHEM OJHOTO WiH Ooee
U3 crocoOOB, ONMCAHHBIX BbIlIE). B TO ke BpeMsi Matepual pacTBopa IIIFOKAroHa, MOABEPTraeMbIil
TOJIKO OJHON cTaguu (PuibTpauuu (CpaBHHUTENbHBIM mpumep - 8 jmurpoB u 3% macc./macc.
TBEPJBIX BEIIECTB), MPOIEMOHCTPUPOBAJ BUANMYIO arperamnuio B peneiax npumMepHo 15 MuHyT

I1OoCJIC I[O6aBJ'IeHI/I$I IJIFOKaroHa.

AHATH3 XHMHYECKOH CTAOMJIBHOCTH HA3AJBHOI0 MOPOLIKOOOPA3HOIO COCTaBAa
IJIIOKaroHa ¢ nomomsio BIXKX

CTaOuipbHOCTh HA3aJBHOTO MOPOIIKOOOPA3HOrO COCTaBa IVIFOKAroHa, MOJYYEHHOrO B
COOTBETCTBHHM C TIPUMEPOM |, OTHOCHUTENBHO BHEIIHHX XOpPOIIO OXapaKTePU30BAHHBIX
CTaHIAPTHBIX 00PA3LOB ONMPEAEISIIN ¢ MPUMEHEeHHeM O00bIuHbIX criocoboB OD-BIXKX. Bkparie,
ucnosb3oBanu kojoHKy C18 st obpawmenno-gasosoit BOXX, BuyTpennuii nuamerp 3,0 MM X
150 mm, pa3smep uactun 2,6 MKM, C NPHMEHEHHEM IOIBMXKHOW (a3ol kammi-(ocdaTHbrit
Oydep:aueroHutpun mnpu iuHe BOJHBI Y®-merexktupoBanus 214 HM. Hcnomwp3oBanu
CJIeYIOLINH MPaINeHT COCTaBa MOBIKHON (ha3bl: BHAUAIE BBIIEP KUBAIIN B TEUEHNE 3 MUHYT IIPH
54%, 150 MM xanwmii-pochatubiii Oydep:auneronntpun 80:20 u 3aBepwanu npu 70%, cocTas
kanuii-pocdatHbiii Oydpep:aneTonutpun 60:40 B TeueHue 8 MUHYT.

B skcnepumenTax, mpOBOAMMBIX IO CYIIECTBY, KaK OMMCAHO BBIIIE M TTOKa3aHO B TaOJIUIIe
3, perpe3eHTAaTUBHbIE O0Opa3Lbl M3 TPEX Pa3JMYHBIX MAPTUH HA3AJIBHOTO MOPOIIKOOOPA3HOTO
COCTaBa MIIIOKAroHa, MOJiydeHHOro corjacHo mpumepy 1 (100 ), coxpansiu mpumepHo 100%

AKTUBHOCTD I'JIFOKAIrOHa B Ipe€aciiax 3KCHepHMeHTaHbHOﬁ MOrp€IIHOCTH.

Buonoruvecknii aHaIW3 AKTHBHOCTH HA3AJBHOI0 MOPOIIKOOOPA3HOI0 COCTaBAa
IJIIOKATOHA

Jlunnro 3MOpuoHanbHBIX KiIeTok nmoyek, HEK293, ckoHCTpyrpoBaHHYIO NJisi CTAOMITEHOM
SKCIPECCHH KaK PEeLenTopa KIETOUHOW MOBEPXHOCTH JUIS IIIFOKAroHa, TaK U PEIOPTEPHOrO reHa
CRE-mouudepassl, HCIOIB30BAIN AJIST ONPENENIEHUs] OTHOCUTENIbHOW AKTUBHOCTH KOHEYHOTO
NpONyKTa B BHUJAE HA3AJIBHOIO COCTaBa TUIFOKaroHa. IIpw TakoM KJIETOYHOM aHaJIn3e
Tpanckpunuuio Jouudepassl u3 CRE-nmpomoTopa peryinpoBany myTeM HHULMAPOBAHHS OTBETA
N0 CUTHAJBHOMY IyTH 3HIOTEHHOTO LMKJINYECKOro aneHo3nHMoHodocdara (cAMP). Takum
o0OpazoMm, CBsI3bIBAHHE TJIOKaroHa C pPEIenTOpOM KIJIETOYHOH TOBEPXHOCTH BBI3BIBAJIO
nponyuupoanne cAMP. Oto mnpuBomuio k (GochopHIMpOBAHMIO W AKTHUBALMHM Oe€JKa,

cBsizbiBaromero  CAMP-uyscTBuTenbHBbI  35eMeHT (CREB), 49TO BBI3BIBAJIO 3KCIPECCHIO
14
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monudpepasel  nocpencrsom  perniopreporo rena CRE-moumdepassl.  IIpopyumposanue
Jrorud epasspl ONpeesui MyTeM JoOaBIeHHs B PEaKIIMOHHYI0 CMeCh CyOcTpaTa mouudepuna u
KOJINYECTBEHHOT'O OTIPENENICHUs] OKHCIEHHs JIFOLU(epruHa ¢ MOMOLIBI0 JTOMHHOMeTpa. CHurHan
JFOMHUHECLIEHIIUY TPONOPLUOHAJIEH KOJIMUECTBY MPUCYTCTBYIOLIEH JIFoLH(epasbl, KOTOPOE MPsIMO
NPONOPLUOHAIBHO  KOJMYECTBY TIJIFOKaroHa, MPUMEHSIEMOro i HHAYKLUH  KJETOK.
OTHOCHTENBHYIO aKTUBHOCTDb HCCIIENYyEeMOro o0pasiia ONpenessuii MyTeM CPaBHEHUs THITUIHON
8-TOUe"HON KPHUBOW 3aBUCUMOCTH «J103a-OTBET» JUIA CTAHAAPTHOrO oOpasma C KPHBOW IS
uccienyemoro ooOpasuma. JlaHHele 00 OTBET€ COOTBETCTBOBAIM  4-TIapaMeTpU4ecKoi
JIOTUCTUYECKON Mozeny, npuMeHsieMon i onpenenerus ECso crannapraoro obpasua u ECso
uccienyeMoro oopasua, MpU 3TOM COOTHOLIEHHE MEXAY YKa3aHHbIMU 3HaueHusiMu ECso
NPEACTABIIIIO COOOH OTHOCUTENBHYIO aKTUBHOCTD HCCIIElyEMOr0 MaTepuaa.

Knerku HEK293 BbiceBanu Ha 96-1yHOUYHBIE MIAHIIETHI 17151 KyJIBTUBUPOBAHMSI KJIETOK B
nurarenbHoit cpene (10% deranbhol Obrubeii ceiBopoTku (FBS) B MomuduumpoBaHHON MO
ciocoOy dynboekko cpene Mrna (DMEM), conepskarueii 1,0 mr/mn Genetecin® (I'enereunHa) u
125 mxr/mn rurpomuninHa B. MoxxHO ObUT0 10OABUTH TEHUIMIUTHH U CTPENTOMULIMH B KOHEYHOI
koHUeHTpauu 100 enuHMIyMI neHuIMHA U 100 MKI/MJT CTPEeNTOMHLIMHA) U OCTABJISUIHN
NPUKPEIUIAThCA B TeueHue oT 30 MuHyT 10 2,5 gacos nipu 37 °C. [IutatenpHyto cpeny NpOMbIBAIN
U 3aMEHSIN cpenoi s aHanuza, cocrosueit u3z 0,25% FBS B DMEM, conepxatueii 0,5%
ObIUBEro CBHIBOPOTOUHOTO ajlbOyMmMuHA, | X NEHUIWUIMH/CTPENTOMHUIMH W TJIIOKArOH B
koHueHTpanusx or 0,00032 ur/mn no 25 ur/mi. [lnaHmersl HHKYOUpOBaIU B TedeHue 4,5 yaca
npu 37 °C. Hobasmsumu 100 mxn SteadyGlo® (Ctemqul 110) Ha NYHKY, U 3aTEM JIYHKU HEMPEPHIBHO
nepememnBany B TeueHne 30 MHHYT IpU TeMmIeparype OKpyxkarowel cpeabl. [lnaHmers
CUNTBIBAJI HA JIIOMUHOMETpE.

Bbbuto 0OHapyKEeHO, YTO B 3KCIEPHUMEHTAaX, MPOBENEHHBIX IO CYIIECTBY, KaK OIMHCAHO
BBILIE M IOKA3aHO B TAOJIHULIE 3, OTHOCHTENIbHASI AKTUBHOCTD IUIFOKArOHA B MPOLIEHTAX, U3MEPEHHAs
C MOMOLIBIO KJIETOYHOI0 aHaln3a, cocTasisiia oT 94% no 102%, 4To 1eMOHCTPUPYET OTCYTCTBHE
arperaiy BO BpeMsl IOJy4eHUs cocTaBa corjiacHo npumepy 1 (100 ). Takue pesynbrarsl ObuH
COIMOCTaBUMBI C Pe3yJbTaTaMU XMMHYECKOrO aHajiu3a TIIIOKaroHa MpU MPUMEHEHHU TOTO XKe

CTaHmapTHOro odpasua.

AHaJIH3 npuMeceii B Ha3aJbHOM NMOPOLIK000PA3HOM COCTABE IIIOKATOHA

HI[GHTI/I(I)I/IKaLII/IIO U KOJIUYCCTBCHHOEC OINPCACIICHUE MOTCHLUUAJIBbHBIX HpI/IMeCGfI B
HA3aJIbHOM MOPOLIKOOOPA3HOM COCTaBe TJIIOKAroHa IPOBOAWIM C TPUMEHEHHEM OOBIYHBIX
ciocoboB O@-BOXX. Tlpumecn MOryT BO3SHHKATh BCIEICTBHE MPOM3BOACTBEHHOrO MpoIecca

WK XUMHUYECKOTO PAa3JIOKCHHA BECIICCTB B KOHCYHOM COCTaBE. IlaHHbeI crocod OCHOBaH Ha
15
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ycnoBusix, onucadHbix B USP41-NF36. C nmomolipio Takoro aHajinsa ONpenessld MoKa3aTelb
cTabUIPHOCTH IOPOIITKOOOPA3HOTO COCTAaBA IITFOKATOHA.

B skcnieprMenTax, MPOBEAESHHBIX 10 CYIIECTBY, KaK OMMCAHO BBIIIE M IIOKA3aHO B TAOJIHUIIE
3, olmee coxepkaHue MpPUMeECE MpPH BBIMYCKE MAPTHU COCTABISLIO OT mpumepHo 0,4% 1o
npumepHo 0,56%. Kpome TOro, coriiaCHO MpemyiokeHHOMY aHaIH3y Crielu(UKaii Ha CPOK
TOAHOCTH Il HA3aJbHOTO IOPOLIKOOOPA3HOrO COCTaBa IJIFOKAroHa, IIOJYYEHHOTO B
COOTBETCTBHHM C IpuMepoM 1, obmuii ypoBeHb npumece coctasisil npuMmepHo 20% (a/a) wu
HIDKE B TeueHHe N0 mnpuMmepHO 24 mecsneB. HeoxumaHHO OKa3ajioch, 4TO OOLIMH YPOBEHb
npuMecell B Ha3aJbHOM MOPOLIKOOOPA3HOM COCTaB€ TIIIIOKAroHa 3HAYUTENIBHO HIDKE, UYeM
PEKOMEHIOBAHHBIH JIJIs TEKYIINX UMEIOIUXCS B MPOJAKe IIIFOKArOH-COAep KaluX HabOpoB 1is
OKa3aHMs HKCTPEHHOH MOMOIIH, AJIs1 KOTOPBIX B felcTByrolel MmoHorpaguu Papmaxomnen CIITA
(USP41-NF36) ykazan npenen He Oonee 31% (a/a) oT o0miero KoJMYecTBa MPUCYTCTBYHOLIMX

NpUMecel U POACTBEHHBIX COCUHEHUN.

Tadaunua 3

XumMuyeckass CTA0MJIbHOCTh, OHOJOTHYECKHI AaHAJM3 M aHAJIN3 NpUMecei

Ha3aJIbHOI'0 IIOpOIHKOOﬁpiBHOFO cocTaBa rjiloKaroHa.

Buonoruveckui
XuMu4ecKuii aHAIH3 AHAJIU3 TJIIOKAroHa OO0uree cogep:raHue
Maprusa Ne
rjakarona (%) (oTHOCHTEIbHASA npumeceit (%)

AKTHBHOCTb, %)

1 103,1 102 0,40

2 101,1 94 0,39

3 102,1 97 0,56

ITpuBeneHHbIE BBIIIE JAaHHBIE OTHOCSITCS K MAPTHSIM MTOPOLIKOOOPA3HOTO COCTaBa, KOTOPbIE ObLIH

3arpy>keHbl B YCTPONCTBO JJIl HA3aJbHOW JOCTABKU U 3aTE€M BBITPY>KEHBI.

Kaunnyeckas 3(pdeKTHBHOCTH HA3ATBHOI0 MOPOIIKO00PA3HOI0 COCTABA IVIIOKATOHA

B knuamueckom wuccrnemoBanun  NCTO03339453 Obiia  w3ydeHa  KIIMHHYECKAsI

3¢ (HeKTUBHOCTh HA3aJIbHOTO MOPOIIKOOOPA3HOTrO COCTaBa TIIFOKArOHA W3 KPYIMHOMACINTAOHON
HpOHSBOI[CTBeHHOfI NapTU KOHTPOJHUPYEMOIO KAUECTBA C MNPUMCHCHUEM I[BYXCTaI[I/IfIHOFO
npornecca rubTparmu cornacHo npumepy 1 ((Suico ef al., EASD-2008; abstract 150). Bkparie,
3¢ (eKTUBHOCTh U 0E30MaCHOCTh HA3aJBbHOIO MOPOIIKOOOpa3HOro cocraBa rimokaroHa (NG)
CPaBHUBAJIN C BBOJUMBIM BHYTPHMBIIEYHO TroKaroHoM (IMG) mist B3pOCHBIX MAllMEHTOB C

caxapHbiM nuaberoM 1 THma BO BpeMs KOHTPOJHPYEMOH WHCYJIHMH-UHIYLHUPOBAHHON
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runoriukeMud. Ha3aapHbIH MOPOITKOOOPa3HbIA COCTAB MIFOKAroHa ObUT YIIAKOBaH B YCTPOWCTBO
IUIs1 AOCTaBKU B OJIHY HO3PIO € 10301 3,0 Mr.

PesynbraTel, npencrasieHHble B Tabmue 4, mponeMoHCTpupoBaiy, 4to 100% narmeHToB
YCIIEIIHO JISYUIIHCh IyTeM npuMereHus mbo NG, nudo IMG, u 4TO B JaHHOM HCCIIEIOBAHUH

akTuBHOCTb NG cpaBHUMa ¢ akTUBHOCTBIO IMG.

Ta6auua 4
ITepBuunblii ananu3 3¢ dexTuBHOCTH
IGBI
(TID)
(N=066)2
NG3 mr IMG 1 mr
Yenex nedenus - n (%) 66 (100%) 66 (100%)
Paznuna mexxny metonamu yiedeHust (ABycTopoHHui 95%
0% (-1,5%, 1,55) ¢
JOBEPUTENbHbI HHTEPBA)
CobnroneHune KpuTepusi ritokarosa - n (5)
1) >70 mr/nn (3,9 Mmodb/i) 66 (100%) 66 (100%)
(i)  Yemmuenue Ha >20 mr/mi (1,1 Mmonb/in) oT 66 (100%) 66 (100%)
CaMoro HU3KOTO YPOBHS 66 (100%) 66 (100%)
Kak (1), Tax u (i1)

4B nonyssunu AJis aHann3a 3¢ GeKTUBHOCTH ObLIM BKJIFOUEHBI BCE MALUEHThI, KOTOPBIE MOJTy4Yaid
00e 103bI UCCIIeyeMOr0 Mpernapara ¢ MOAXOISIIUMU KOHLIEHTPALMSIMU TJIFOKO3bL.

® PasHuIy paccumMTBIBAMM Kak (TIPOLEHT YCHENIHBIX Pe3yNbTaToB Npu mpuMeHenun IMG) -
(TPOLIEHT yCIIEIIHBIX pe3ybTaToB Npu npuMeHeHnn NG), He MeHbInas 3hHeKTHBHOCTD

¢ IBycroponHuii 95% noseputenbhbiii uatepsa (CI) cornacHo cnocody Banbaa ¢ mompaskoit Ha

HENPEPBIBHOCTD
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Hocaen0BaTEILHOCTH

(SEQID NO: 1)

His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-Arg-Ala-Gln-
Asp-Phe-Val-GIn-Trp-Leu- Met-Asn-Thr
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POPMYVYJIA U3OBPETEHUA

1. Cnocob mosy4eHust NeNTUAHOTO MOPOIIKOOOPAa3HOTO COCTAaBA, BKIIIOYAIOIINN CTAANN:

a. TIONY4YEeHUs NEePBOM CMECH KHUCIOTHI, (POCHOIUMUAHOTO MOBEPXHOCTHO-AKTHBHOTO
BELIECTBA U LUKJIOACKCTPHUHA B BOAHOM HOCUTEIIE,

b. Bo3melCTBHA Ha MEPBYK CMeCh NMEPBOHM CcTaauu (pUIBTpanMM, HA KOTOPOH (UIBTP
COEP KUT MEMOpPaHy ¢ pa3MepoM Mop OT npuMepHO 0,4 MKM 10 mpuMepHO 0,5 MKM;

. noOaBJIeHUs MENTHA K NIEPBOMY IMPOAYKTY (PUIBTpaIiU C MOJyYeHHEM BTOPOH CMECH
U BO3JEHICTBUS HA BTOPYIO CMEChb BTOPOH CTaguu (PUIIbTpALH, HA KOTOPOH (QPUIBTP COAEPIKUT
MeMOpaHy ¢ pa3MepoM 1op oT npuMepHo 0,4 MKkM 10 nmpuMepHO 0,5 MKM; U

d. cymku BTOpOro nponykra (puibTpaluy ¢ MoJy4eHHeM TBEPAOro CocTaBa U 00paboTKu

TBEPAOro COCTaBa € MOJTYYCHHUEM KOHCYHOI'O nopom1<oo6pa3Horo cocCTaBa.

2. Cnocob® mo m. 1, B KOTOPOM MENTHA MPEeAcTaBiseT cOOOi TIIFOKArOH MM aHAJoT

IJTIOKaroHa.

3. Cnoco0 1o 1. 2, B KOTOPOM MENTH]I NPEACTaBIsIET COOOH TITFOKArOH.

4. Cnocob mo mobomy u3 1. 1-3, B KOTOPOM MOBEPXHOCTHO-aKTUBHOE BEILECTBO,
LIUKJIOAEKCTPUH U TMENTHA BMECTEe COCTaBIISIIOT OT npuMepHo 1,5% mo npumepHo 3% mo macce

OTHOCHUTEJIBHO MacChl BTOPOH CMECH.

5. Cnocob mo m. 4, B KOTOPOM MOBEPXHOCTHO-aKTHBHOE BEIIECTBO, LUKJIOAEKCTPUH U

HENTUA BMECTE COCTABJISIIOT MPUMEPHO 2% MO Macce OTHOCUTENIBHO MacChl BTOPOI CMeCH.

6. Croco0 mo 1. 4, B KOTOPOM TMOBEPXHOCTHO-AKTUBHOE BEILIECTBO, IUKJIOAEKCTPUH U

MENTH]I BMECTE COCTAaBJISIFOT pUMepHO 2,5% 1o Macce OTHOCUTENIbHO MacChl BTOPOI CMECH.

7. Cnocod no mrodomy u3 .. 1-6, B KOTOpOM MeMOpaHa Kak Ha MepBOM, Tak U Ha BTOPOH

cragusix (GUIIBTPALMU BKIOYaeT MeMOpany u3 nonuBuHmwmaeHaudropuna (PVDF).

8. Cnoco0 o modomy u3 .. 1-7, B KOTOpoM MeMOpaHa Kak Ha epBOM, TaK M Ha BTOPOI

cragusix (GUIBTPALIU UMeET pa3mep nop npuMepHo 0,45 MKM.
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9. Cniocob o mobomy u3 m.m. 1-8, B KOTOPOM KHCJIOTa NMPEACTaBIsIeET COO0H JTHMMOHHYIO

KUCJIOTY WJIM YKCYCHYIO KUCJIOTY.

10. Criocob mo 1. 9, B KOTOPOM KHCJIOTa MPEACTABIISIET COOOM YKCYCHYIO KHCIIOTY.

11. Cioco6 mo m. 10, B KOTOPOM YKCYCHasi KUCIIOTa MPUCYTCTBYET B KOHLEHTpamu 1 M.

12. Cnocob mo mmobomy u3 ma. 1-11, B KOTOpOM NMOBEPXHOCTHO-aKTHUBHOE BEIIECTBO
MPeCTaBJISIET co0oit noneihochOoXoNuH, nuaerihochaTHIUIX OJIHH,
nu3onaypousihochaTuIUIIX OJIHH, IUOKTaHOMI(POChHaTUIMITXOTUH WA

nunayporindochaTUAITIIULEPHH.

13. Cnoco6 mo 1. 12, B KOTOPOM NOBEPXHOCTHO-AKTHBHOE BELIECTBO MPEACTABIAET COOOH

noaeuna(ochoxonuH.

14. Cnoco6 no modomy u3 m.m. 1-13, B KOTOPOM LIMKJIOAEKCTPUH MPEACTaBIsET COOO0I o

LIMKJIOAEKCTPHH, B-LIUKJIONEKCTPHH, THIPOKCUITPOIHII-P-LUKIOAEKCTPHH WIH Y-IIUKJIOAEKCTPHH.

15. Cnioco6 o 1. 14, B KOTOPOM LIUKJIOASKCTPUH MPEACTABISIET COOOM P-IIUKIOASKCTPHH.

16. Crioco® mpUroTOBJIEHUS] MENTUIHOTO MOPOIIKOOOPA3HOIO COCTaBa, BKJIFOYAROIIUMN
CTaauu:

a. ToNMy4YeHus nepBoil cMecH (HOCOIUITUAHOTO MOBEPXHOCTHO-AKTHBHOTO BELIECTBA U
LIUKJIONEKCTPHUHA B BOAHOM HOCHUTEE,

b. BO3meHCTBHA HAa MEPBYK CMECh MEPBOHM CTaauu (PUIBTpAlMM, HA KOTOPOH (PUIBTP
COIEP KUT MEMOpaHy ¢ pasMepoM mop oT npuMepHo 0,4 MKM 10 mpuMepHO 0,5 MKM;

c. no0aBJIeHUs MENTHA K NIEPBOMY MPOAYKTY (PUIBTpAINK C MOJYIEHHEM BTOPOH CMECH
U BO3JEHCTBUS HAa BTOPYIO CMEChb BTOPOH CTaauu (PHIIbTPALUH, HA KOTOPOH (QUIBTP COAEPIKUT
MeMOpaHy ¢ pa3MepoM mop ot npuMepHo 0,4 MkM 10 nmpuMepHO 0,5 MKM; U

d. cymku BTOpOro nponykTa (pUiIbTpaluy ¢ MOJy4YeHHEeM TBEPAOrO cocTaBa U 00paboTKu

TBEPAOro COCTaBa € MOJTYYCHHUEM KOHEYHOTO nopomK006pa3Horo cocCTaBa.

17. Crnocob mo mobomy u3 m.m. 1-16, B xoropom Oonee 98% menTHna B KOHEYHOM
HOPOIIKOOOPAa3HOM COCTaBe MNpPEACTaBIsieT COOOH HearpernpoBaHHBI IENTHUA COTJIACHO

U3MEPEHHSIM ¢ IMTOMOIIBI0 oOpameHHo-(azoBoit BOXKX.
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18. TlopomkooOpa3HbIil COCTAB, MOMYUYEHHBIH CITOCOOOM 10 Jirodomy u3 .. 1-17.

19. Crnoco® mpuroToBNeHHs MOPOIIKOOOPA3HOTO COCTaBa TIIFOKATOHA, BKIIFOYAROIIUN
CTaJluu:

a. TIOJIyYeHHsT TIePBOM CMeCH YKCYCHOH KHUCJIOThL, noxeumiadochoxommHa u -
LIUKJIOZEKCTPUHA B BOAHOM HOCUTEE;

b. Bo3melCTBUA Ha MEPBYKO CMeCh NMEPBOHM CcTaauu (PUIBTpanMM, HA KOTOPOH (UIBTp
COEPIKUT MEMOpPaHy ¢ pa3MepoM Mop oT npuMepHo 0,4 MKM 10 mpuMepHO 0,5 MKM;

c. noOaBieHUsl TIIIOKaroHa K IEepBOMY MPONYKTY (UIBTPALMM C IOJYyYE€HHEM BTOPOM
CMECH M BO3JEHCTBHUs HAa BTOPYIO CMECh BTOPOH cTamuu (UIbTpanMM, Ha KOTOPOH (puibTp
COEPKUT MEMOpPaHy ¢ pa3MepoM Hop oT npuMepHo 0,4 MKM 10 mpumepHoO 0,5 MKM; U

d. cymku BTOpOro npoaykTa GUIbTpaLiy ¢ IOJy4YeHHEeM TBEPAOro cocTaBa M 00paboTKH

TBEPAOro CoCTrasa C NMOJTYUYECHUEM KOHEYHOT'O HOpOLHKOO6p33HOFO COCTaBa.

20. Cniocob mo 1. 19, B KOTOPOM MOBEPXHOCTHO-aKTUBHOE BEILECTBO, LIUKJIOASKCTPUH U

HETNTH]] BMECTE COCTABIISIIOT MIPUMEPHO 2,5% 10 Macce OTHOCHTENIBHO MacChl BTOPOH CMECH.

21. Cnocob mo m. 19 wnu . 20, B KOTOpoM MeMOpaHa Kak Ha MEepBOH, TaKk U Ha BTOPOU

cragusix GuIbTpauuu BKtoyaer Memopany u3 PVDF.

22. Cnocob no mobomy u3 mn. 19-21, B kotopom MemOpaHa Kak Ha MEPBOM, TaK M Ha

BTOPOH CTaAMsIX (PUIIBTPALIUN UMEET pa3Mep mop npuMepHo 0,45 MKM.

23. Cnocob no moboMy u3 mu. 19-22, B KOTOPOM YKCyCHasi KUCJIOTAa MPUCYTCTBYET B

KOHLeHTpauuu 1M.
24. Cnocob mo jrobomy u3 m.n. 19-23, B kotopoMm Gonee 98% rimrokaroHa B KOHEUHOM
MOPOIIKOOOPAa3HOM COCTaBe MpPEACTaBiIseT COOOH HearperupoOBaHHBIA [UIFOKATOH COTJIACHO

U3MEPEHHSIM ¢ IMTOMOIIBI0 o0pameHHo-(azoBoi BOXKX.

25. TTopomrkooOpa3HbIil COCTAB, MOJIYYEHHBIH CTOCOOOM 110 JIFoOomy u3 m.m. 19-24.
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26. Iopomkoobpa3Hblii cocTas 1o 1. 25, B KoTopoM Oosiee 98% rimrokaroHa B KOHEYHOM
NOPOIIKOOOPAa3HOM COCTaBe TMPEACTaBIseT COOOW HearperupoBaHHBIN TIJIFOKATOH COTJIACHO

WU3MEPEHHSIM ¢ ITOMOIIBI0 o0pameHHo-(a3oBoii BOXKX.
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