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ATPETHPYIOIIAE MUKPOYACTHIIHI JJISI JEKAPCTBEHHOM TEPAITAH

IlepexpecTHbIE CCHIJIKH HA POACTBEHHBIE 3asIBKH

Hacrosimas 3asBka ucnpamuBaeT NPUOPUTET coriacHO 3asBke Ha mareHT CIIA Ne
62/254707, nonanuoit 12 Hosibpst 2015 roxa; 3asiBke Ha matent CIIIA Ne 62/257608, monaHHO# 9
Hos10ps1 2015 rona; u 3asiBke Ha mateHT CIIIA Ne 62/276530, momanuoit 8 saBaps 2016 roxa,

KOTOpPBI€ BKJIFOUEHBI B HACTOALUIN JOKYMEHT IMOCPEICTBOM CChUIKH ISl BCEX LiEJIeH.

O0sacTh TEXHHKH, K KOTOPOH OTHOCUTCH H300peTeHHe

Hacrosimmee u3oOpereHne OTHOCUTCS K HAarpy>kKeHHOH JI€KapCTBEHHBIM CPEICTBOM
TBEpAOH (HampuMep, HEMOPUCTON) MHUKpOYACTHIE ¢ 00pabOTaHHOW MOBEPXHOCTBIO, KOTOpas
arperupyror in vivo ¢ obpaszoBaHueM Oosee KPYNMHOH KOHCOJUAWPOBAHHOW YaCTHUIIBI JJIs
JIEKapCTBEHHON Tepanuu. B OIHOM BapuaHTe OCYLIECTBJICHUS YaCTULbI NPUMEHSIOT [JIs
nedeHuss 3abonesaHui rma3. Takoke, mpennaratoTcst CHOCOOBI TNOJMYYEHHS MHKPOUYACTHUILl C
00paboTaHHOH MOBEPXHOCTHIO M MHBEKLIMOHHBIE IMPENapaThbl, BKIIOYAOIINE MUKPOUYACTHUIIBI C
00paboTaHHOH NOBEPXHOCTBHIO. B cilyuae mpuMeHEHUs AJs IJ1a3 MOXKET OBITh JTOCTHTHYTa
JJIUTEeNIbHAs YCTONYMBAsi BHYTPUIVIa3HAsl JOCTAaBKA, KOTOpas CBOAUT K MUHUMYMY HapylIE€HUE

SPCHUA U HEKEJIATCJIbHBIC BOCITAJIUTCIIBHBIE OTBETHI.

I[IpeanochLiku co3aanus H300peTeHUs

CTpykTypy IJ1a3a MOXKHO pa3[ejuTh HA JIBa CErMeHTa: nepeaHuil u 3amaauil. [lepennamii
CerMEHT CONIEP’KUT TEPENHIO TPEeTh Ia3a M BKIKOYAET CTPYKTYPbl MEpPea CTEKJIOBUIHBIM
TEJIOM. POTOBYIO OOOJIOUKY, PafyXHYI OOOJIOUKY, LHJIHAPHOE TEJNO W XPYCTATHUK. 3aaHHA
CerMEHT BKJIIOUAeT 3aJHHE JBE TPETH IJla3a M BKJIOYAET CKJIEPY, COCYIUCTYIO OOOJIOUKY,
NUTMEHTHBIH SIUTENHA CeTYaTKH, HEPBHbIE BOJIOKHA CETUATKH, 3PUTENIbHBIA HEPB U
CTEKJIOBUIHOE TEJO.

Baxubie 3aboneBaHusi, MopaXkarol(ue MEepPeIHUIl CErMEHT Tjia3a, BKIOYAT TIIAYKOMY,
AUIEPTUYECKI KOHBIOHKTHBUT, NMEPEIHHHA YBEUT M KaTapakTy. 3a00NeBaHMs, MOPaKaroIIne
3aIHUIl CerMEeHT TJjla3a, BKJIOYAOT CYXVI0 M BIAXHYIO (OpPMY BO3PACTHOH MAaKYJSIpPHOU
nerenepauuu  (AMD), nuromeranosupycHyro (CMV)  uHpekuro, auabeTHYecKyro
PETHUHOMIATHIO, XOPHOUAATBHYIO HEOBACKYJISIPH3ALIHIO, OCTPYIO MaKyJISIPHYIO
HEHPOPETUHOMATHIO, MAaKyJISIPHBI OTEK (TakoW Kak KHUCTO3HBIM MAaKyJSIPHbIA OTEK U
nuadeTnyeckuil MaKyJsSIpHBIN OTek), Ooje3Hb bexdera, MOpaskeHHs CETUATKU, TUAOETHYECKYIO
peTuHONaTHIO (BKJIFOYAs MPONN(EpaTUBHYIO AMA0ETHYECKYI0 PETHHOIATHIO), OKKIFO3HOHHOE

NMOpaAXKECHUE apTEPUU CETUATKH, OKKIHO3UIO LIGHTp&JII:;HOﬁ BCHBI CCTYATKH, 3a00JeBaHne



yBEaJbHOTO TPAKTa, OTCJIOEHHE CEeTYATKH, TPaBMy IJa3, MOBPEXKICHUE, BbI3BAHHOE JIA3EPHBIM
JedeHneM TJa3a wid  (OTOOMHAMUYECKOH Tepamued, (OToKoaryisnuel, paauarroHHYO
PETUHOMATHIO, HAPYIUEHHs SMUPETHHAIbHONW MeMOpaHbl, OKKJIIO3HMsS BETKH BEHbI CETYATKH,
NEePEeIHIOI HIIeMHUYECKYI ONTHYECKYI) HEHpONaTHIO, HEPETHHOMATHYECKYIO IHa0ETHYECKYIO
IUCYHKLUIO CETYATKH W MHTCMEHTHBIH peTHHHUT. [JlaykoMa HWHOTrga TakKe CUHUTAeTCs
3a005€BaHNEM 3aJHEr0 CErMEHTa IJ1a3a, IOTOMY YTO TEPAaNeBTUYECKOH IIeNIbI0 JICUEHHUs
IJIayKOMBI SIBJISIETCS MPEAyNPEKACHHEe WIH YMEHbIICHHE TMOTePH 3PEHHUS] M3-32 MOBPEKICHHS
VI MOTEPH KJIETOK CETYATKU MJIM KJIETOK 3PUTEIbHOTO HEepBa.

TunuuHble TyTH BBENEHUsS JIEKAPCTBEHHOIO CPEACTBA B TIJIa3 BKJIIOYAIOT MECTHOE,
CUCTEMHO€,  HWHTPaBUTpPEabHOE,  BHYTPUIJIA3HOE,  BBEICHHWE B  Kamepy  IJa3a,
CYOKOHBIOHKTHUBAJIbHOE, CYOTEHOHOBOE, peTpoOynpOapHOe U 3aJHee OKOJOCKJIEPabHOE
(Gaudana, R., et al., “Ocular Drug Delivery”, The American Association of Pharmaceutical
Scientist Journal, 12(3)348-360, 2010).

JInst TOCTaBKM TepaneBTUYECKUX areHTOB B IJla3 ObUIO pa3spabOTaHO HECKOJBKO THUIIOB
CUCTEM JOCTaBKH. Takue CHCTeMbl JOCTaBKM BKJIFOUAIOT OOBIYHBIE (PAcTBOp, CYCIIEH3US,
SMYJIbCHSI, Ma3b, BCTaBKM U Te€NH), BE3UKYJSIpHbIE (JIMIIOCOMBI, HHOCOMBI, AMCKOMBI H
(bapMakocoMbI), MepenoBble MaTepuanbl (CKiepalibHble MPOOKM, TeHHas aocraBka, SIRNA u
CTBOJIOBbIC KJIETKM) M CHUCTEMbl C KOHTPOJHPYEMBbIM BBbICBOOOKIEHHEM (HMMILJIAHTATHI,
TUAPOTeNH, AEHIPUMEPBL, HOHTO(OpE3, KOJUIAr€HOBbIE SKPAHBI, TOJUMEPHbIE PACTBOPHI,
TepareBTHYECKHe KOHTAKTHBIE JIMH3bI, HOCHUTEIM HA OCHOBE LIUKJIONEKCTPHUHA, MHKDPOWIJIBL,
MHKPOIMYJIbCHH U YaCTHUIIbI (MUKPOYACTHUIIBI U HAHOYACTHIIBI)).

Jleuenne 3a0o0eBaHUIl 3aHETO CErMEHTA OCTAeTCs CJIOKHOW 3amadedl ISl YYEHBIX,
3aHUMAIOLIMXCSI TEXHOJIOTHSIMU TIOJTyu€eHH s JIEKapCTBEHHBIX CpeacTB. JlocTaBka JiekapCTBEHHOTO
CpencTBa B 3aJHHMN CErMEHT rja3a OOBIYHO OCTHraeTcsi MOCPEACTBOM HMHTPABUTPEATbHOM
UHBEKIMY, TEePHOKYJISIPHOrO MyTH, HMIUIAHTATa WM CHCTEeMHOro BBeaeHus. JlocraBka
JIEKapPCTBEHHOTO CPENCTBA B 3aIHHUH CErMEHT MOCPEICTBOM MEPHOKYJISIPHOTO MyTH MOKET
BKJIFOYATh MPUMEHEHHE PACTBOpA JIEKAPCTBEHHOI'O CPENICTBA B HETIOCPEIACTBEHHOMN OJIM30CTH OT
CKJIEPBI, YTO MPUBOAMT K BHICOKUM KOHLIEHTPALIUSM B CETYATKE M CTEKJIIOBUIHOM TEJIE.

UHTpaBuTpeanbHYI0 MHBEKIHMIO 4YacTO OCYLIECTBIISIIOT C MOMOLIbIO Uriibl 30-kanubpa
WM MeHblle. XOTS HHTPaBUTPEAbHblE WHBEKIHH O0ECHeYHBAIOT BBICOKHE KOHLEHTPALUH
JIEKapPCTBEHHOTO CPEJCTBA B CTEKJIOBUIHON KaMepe M CeT4aTKe, OHH MOTYT OBbIThb CBSI3aHBI C
pPa3sIUYHBIMH ~ KPATKOBPEMEHHBIMH  OCJOXKHEHHUSMH, TaKUMH KaK OTCJIOEHHE CeT4aTKH,
SHIO(TANIBMUT M HHTpAaBUTPEaNbHble KPOBOM3JIMsHHs. OTMNbIT MOKAa3bIBAET, YTO HHDBEKLIHS
YaCTHLl MAJIOTO pa3Mepa MOXKET MPUBECTH K ObICTPOMY PacCeMBAHMIO YaCTHIL, KOTOPbIE MOTYT

NpenATCTBOBAaTH 3PCHUIO (I/ICHbITbIBaeMbIe NanuEeHTOM KaK «IUIaBarolue€ IIsATHa» WU



«TJTABAIOIIUE TIOMYTHEHUS»), U OBICTPOMY YIAJICHUIO YaCTHUI] 3 YYaCTKa UHBEKIHH (UTO MOXKET
NPOUCXOAUTh 4epe3 JUM(PATUIECKYI IPEHAKHYIO CHCTEMY MM myTeM daromnuro3a). Kpome
TOr0, IMMYHOT€HHOCTb MOXKET BO3HUKATh INPH PACIO3HABAHWU MHKpochep Mmakpodaramu u
APYTUMH KJIETKAaMH U MEIUATOPAMU UMMYHHOH CHCTEMBI.

OcnoxxHeHHs, CBSI3aHHBIE C TMEPUOKYJSIPHBIMH HMHBEKLUSIMH, BKJIIOYAIOT IOBBIIIEHUE
BHYTPUIJIA3HOTO ABJIEHUS, KATapPaKTy, THIIOMETPUIO, KOCOTJIa31e U IEKOMIIEHCALIUI0 POTOBUIIBL.
TpaHccknepanpHass JOCTaBKa C IMEPUOKYJSPHBIM BBEAEHHEM  PAacCMaTpPUBAETCs  Kak
abTEPHATHBA WHTPABUTPEANbHBIM MHBEKIUSAM. TeM He MeHee, IJla3Hble Oapbephl, TaKUe Kak
CKJIepa, COCynucTasi 00OJIOUKA, MUTMEHTHBIN SMUTENHNA CeTYATKH, JUM(PATUYECKUN TOTOK H
oOmuii KpoBOTOK, CHWXaTh 3(pdekTuBHOCTb. CHCTEMHOE BBEIEHHE, KOTOPOE HE SIBISIETCS
yCIIEHIHbIM, NPUHMMAas BO BHHUMAaHHME COOTHOLIEHHE O0BeMa rja3a KO BCEMY Tely, MOXET
NPUBECTH K MOTEHIMAIBbHONW CUCTEMHON TOKCHYHOCTH.

Psn xomnanuii pa3pabotanyu MUKpOYaCTHULIBI IS JIeUeHUsI 3a0oeBanmii ria3. Hanpumep,
¢upma Allergan packpsuia OmopasnmaraeMyro MukKpochepy Ui AOCTAaBKU TEPareBTUYECKOrO
areHTa, COCTABJICHHOTO B HOCHUTENE C BBICOKOH BSI3KOCTBIO, MOAXOASILEM MAJsl BHYTPHUITIA3HOM
WHBEKIIMM WM JIeYeHUs He riasHoro Hapymenus (myOnmukamms CIITIA 2010/0074957 u
nyomukauust CIIA 2015/0147406, B KOTOpO#t 3asiBJIeH NPUOPHUTET CepHid 3asBOK OT 16 mexabpst
2003 ronma). B oxgHOM BapuaHTe OCyIIecTBiIeHUs B 3asiBke ‘957 ommcaHa OMOCOBMeCTHMAsi
BHYTPUIJIA3HAsl CHUCTEMa JOCTABKHU JIEKAPCTBEHHOI'O CPENCTBA, KOTOPasl BKJIOYAEeT MHOKECTBO
OuopasnaraeMbIx MEKpochep, TepaneBTUYECKH areHT U BSI3KUH HOCHTEJb, PH 3TOM HOCUTEIb
UMeeT BSI3KOCTh 1O MeHbIel Mepe okosio 10 ¢ps npu ckopoctu casura 0,1/c mpu 25 °C.

Takxke, ¢upma Allergan packpbila KOMIIO3UTHBIM MaTepuan sl  JOCTaBKU
JIEKaPCTBEHHOTO CPEICTBA, KOTOPbIH MOXXHO BBOIUTH MyTE€M HHBEKLUUH B TIJIa3 TMALUEHTA,
KOTOPBIA BKJIFOYAae€T MHOXKECTBO MHKPOYACTHUL], AHMCIEPTHPOBAHHBIX B Cpene, IMPH 3TOM
MHUKpPOUYACTHIIBI COCPIKAT JIEKAPCTBEHHOE CPENCTBO M OMopasjaraeMoe WM OHO3ponupyemMoe
MOKPBITHE, a CpeAa BKIIOYAET JIEKAPCTBEHHOE CpPEIACTBO, IUCIEPTrHPOBAHHOE B JIEMO-
oOpasyromeM Marepuaje, Mpu 3TOM KOMITO3ULHS CPEAbl MOKET MPENCTABIATh COOOH resib Wim
OTBepKAaThes mpu uHbeKkH B r1a3 (WO 2013/112434 A1, ¢ nmpuopurerom ot 23 stHBapst 2012
rona). @upma AsutepraH YTBEP)KAAET, YTO JAHHOE H300pETeHHE MOXKHO TPHMEHSTh MJIS
o0ecriedeHns1 AeTO-CPEACTB ISl UMIUIAHTALMH CHCTEMBI JOCTABKU TBEPIOTO JIEKAPCTBEHHOTO
CpeAcTBa C 3aMeIUICHHbIM BBICBOOOXKIEHHEM B a3 0e3 paspesa. Kak mpasuio, neno mpu
UHBEKIMH TNpeBpallaeTcss B MaTepual, UMEIOLINI BSI3KOCTb, 3aTPYIHSIOIIYIO WIH JENaroLIyIo
HEBO3MOJKHBIM BBEICHHE MyTEM HHBEKIUH.

Kpowme toro, ¢pupma Allergan packpbuia Ouopasnaraembie MUKpocdepbl auamerpom 40-

200 MM co cpenHum amamerpoMm 60-150 MkM, koTOpble 3()(PEKTHBHO YAEPKUBAIOTCS B



nepenHell kamepe riasa Oe3 BosHukHOBeHHs runepemun (US 2014/0294986). Mukpochepsl
cozepsKaT JeKapCTBEHHOE CPeAcTBO, 3(Pp(PeKkTHBHOE B OTHOLICHUU MATOJOTHYECKOTO COCTOSHHS
rj1a3a, ¢ BBICBOOOXKIEHHEM B TeueHHe Oojiee 7 JHEH Mmociie BBEISHHS B IEPEAHIO0 KaMepy Iias3a.
IIpennonaraercsi, 4TO BBENEHHE 3THUX KPYIMHBIX YaCTHLl MPEOIOJEeT HEAOCTATKH HMHBEKIUH
gacTul pazmepoM 1-30 MKM, KOTOpbIE OOBIYHO TUIOXO MEPEHOCATCSI.

Kommanus Regentec Limited mogana psin MaTeHTHBIX 3asBOK, KACAOLIMXCS TOJTYYCHHS
MOPHUCTBIX YACTHLI, KOTOPbIE MOTYT OBITh HCIIOJIb30BaHbI B KauecTBe TkaHeBoro ckaddonna (WO
2004/084968 u mnybnukamus CHIA 2006/0263335 (momannas 27 wmapra 2003 roma) u
nyonukamus CIITA 2008/0241248 (nmomannas 20 centsiops 2005 roma) m WO 2008/041001
(momanHas 7 oxts10pst 2006 rona)). [lopucTocTs YacTUIl JOJKHA OBITH JOCTATOYHOMN AJIS IpHUeMa
KJIETOK, MOJJIEKAINNX YAepKUBAHHIO B yacTuiie. KileTku MoryT ObITh MOCAKEHBI HA MATPULLY BO
BpEMsI WJIM A0 MMIUIAHTALUHN MAaTPHLIbL, W MO3KE B CIIy4ae PEKPYTHHIA U3 SHIOT€HHBIX KJIETOK
in situ. Komnanus Regentec taxke onyOnukoBaia CTaThio, KaCatoIIYOCs TKaHeBoro ckaddonaa
¢ mopuctbimMu yactuniamu (Qutachi et al. “Injectable and porous PLGA microspheres that form
highly porous scaffolds at body temperature”, Acta Biomaterialia, 10, S080-5098, (2014)).

Kpome Ttoro, kommanusi Regentec Limited Taxke mnonana 3asiBKM Ha TaTEHTBI,
KACaloIINecs: TOJNIyYeHHs] KPYIHBIX IOPUCTBIX YaCTHUI, KOTOPblE MOXKHO IPUMEHSTH IS
nocTaBKU JiekapcTBeHHbIX cpeacts (WO 2010/100506 u myOmukamust CLITA 2012/0063997
(momanHast 5 maprta 2009 ropma)). IlopuctocTh uacTuiy oOecrieduMBaeT OBICTPYIO IOCTABKY
TEpaneBTUYECKOro areHTa. YacTuIlbl peaHa3HaueHbl AJisi popmupoBanus ckaddonna, KOTopbiit
3aroJTHSIET MPOCTPAHCTBO, B KOTOPOE MX BBOMSIT, MOJ] BO3AEHCTBUEM aKTHBHUPYIOIIETO (aKTopa,
TAKOTO KaK U3MEHEHHE TeMIIePATyPhl.

JIOTIOTHUTE IbHBIE CCBUIKH, KACAIOLIHECs BBICOKOMOPHUCTHIX MHKPOYACTHUL], BKJIFOYAIOT
nyoukamuu Rahman and Kim. Rahman et al. “PLGA/PEG-hydrogel composite scaffolds with
controllable mechanical properties” J. of Biomedical Materials Research, 101, 648-655, (2013),
B KOTOPBIX OMNHCaHbl THUAPOTEIH C MOPHCTOCTBIO OKOJO 50% © MX COOTBETCTBYIOILIHE
MexaHuueckue cBoiictBa. B pabore Kim et al. “Biodegradable polymeric microspheres with
“open/closed” pores for sustained release of human growth hormone” J. of Controlled Release,
112, 167-174, (2006)) omuceiHbl nomumepbl PLGA ¢ mopamu aJisi JOCTaBKH YeJIOBEYECKOTO
rOPMOHA POCTA.

B EP 2125048, nonannoii ¢pupmoii Locate Therapeutics Limited (momanuoii 1 despans
2007 roma), a Takxke WO 2008/093094, nmybmukaumuu CIIIA 2010/0063175 (monmanuoit 1
¢espans 2007 roga) u WO 2008/093095 (momanHoit 1 ¢espans 2007 rona), moganHo# pupmoit
Regentec Limited, ommcaHo TmoONydeHHWE YACTHI, KOTOpPble HEOOS3aTENbHO SIBISIOTCS

MOPUCTHIMU, HO MO BO3JIEHCTBUEH akTUBHpyrOIIero (akropa (TakOro Kak TeMmmepaTrypa)



bopmupyroT TKaHeBbIl ckaddonn, moJe3Hblii B OTHOLIEHUH BOCCTAHOBJICHHS TOBPEXKIEHHON
WIN YTPAYEHHOHN TKaHHU Y XO0351HA.

B marenre CHIA 9161903, BeimanaoM 20 oktsiOpsi 2015 roma dupme Warsaw
Orthopedic, nyomukammu CIHIA 2016/0038407, momannoii ¢upmoit Warsaw Orthopedic Inc.,
packpbiTa TeKy4asi KOMIO3ULMS [JIsi MHBEKIIMU B Y4aCTOK TKAHU-MULICHH MO KOXKEH, KoTopast
NpeACTaBisieT COOOH TEKYYyH) KOMIIO3MLIMIO, OTBEP)KAAEMYIO B yYaCTKe TKAHU-MHUIIEHU WU
BOJIM3U HETO.

B pabore Bible et al. “Attachment of stem cells to scaffold particles for intra-cerebral
transplantation”, Nat. Protoc., 10, 1440-1453, (2009) onucan noapoOHbIH MPOLECcC MOMYYeHUs
mukpouactul] PLGA, KOTOpble He CKanJMBAIOTCS WIIM HE arperupyroT.

B nyOnukauus marentHout 3asiBku CIIIA 2011/0123446, nomannoi ¢upmoii Liquidia
Technologies, nox nassanunem “Degradable compounds and methods of use thereof, particularly
with particle replication in non-wetting templates” omrcaHbl pazaraeMbie MOJUMEPBI, KOTOpPbIE
UCIIONB3YIOT CHIIMJIBHOE SIAPO M MOTYT (POPMHPOBATh OBICTPO pa3iiaraeMble MaTPHULIbIL.

JlonosHUTENbHbIE CCBUIKH, KAcCaroIMEecss YacTUI[ Ul JOCTaBKH B IJ1a3a, BKJIHOYAIOT
cnenyrommue. B paGore  Ayalasomayajula, SP. and Kompella, UB. packpsiTo
CYyOKOHBIOHKTHBAJIbHOE BBEAECHHE MHUKPOYACTHLl LEJeKOKCHO-NOMN(JIAKTHA-KO-TIIUKOJIH/A)
(PLGA) y xpsic (Ayalasomayajula, S.P. and Kompella, U.B., “Subconjunctivally administered
celecoxib-PLGA microparticles sustain retinal drug levels and alleviate diabetes-induced
oxidative stress in a rat model”, Fur. J. Pharm., 511, 191-198 (2005)). B pa6ote Danbiosyst UK
Ltd. packpelTa MHKpPOYACTHIA, COAepXKalas CMeCh OHOpa3araeéMoro  MOJHMEpa,
BOIOpacTBOpUMOro nonumepa maccorr 8000 JlanbTOH WM BBILIE U aKTUBHOTO areHTa (MaTeHT
CIOA 5869103). ®upma Poly-Med, Inc. packpblia KOMIIO3WUIIUH,  COIEpKAIIUE Maccy
TUApPOTENsT W HOCUTENb, COAEp)KAIIMHA OWOJOTHYECKUH AKTUBHBIA areHT, OCAXIEHHBIH Ha
Hocutenb (mateHt CIHIA 6413539). ®upma MacroMed Inc. packpbulia MpUMEHEHHE CHCTEMBI
IOCTAaBKH areHTa, Coaep Kaieil MUKpoJacTHIy 1 Ouopasiaraemblil resb (mareHT CIIA 6287588
u nareHT CIIA 6589549). ®upma Novartis packpbuia opTaabMOIOTHIECKHE IeTO-TIPenapaThl
IUI.  TIEPOOKYJIPHOTO WJIM  CYOKOHBIOHKTHBAJIBHOTO BBEACHHUS, TAe (PapMaKoJOTHUECKH
NPUEMJIEMBIH TIOJIUMEP TPEACTABISIET COOOW MOJNMIAKTUA-CO-TIIMKOJNUAHBIA 3QUp Mmonuonaa
(mybmukamms CILIA 2004/0234611, nyOmukaums CHIA 2008/0305172, nyOmukanust CIIA
2012/0269894 u nyonukanus CIIIA 2013/0122064). @upma Universidad De Navarra packpbiuia
nepopasibHble TMErWJIMPOBAHHBIE HAHOYACTHIBI Ui MEpeHOca OWMOJOTMYECKH aKTHBHBIX
MOJIEKYJI, COAEP KaLINX MEernpOBaHHbINA Onopasnaraemblii noiaumep (mateHT CLITA Ne 8628801).
@upma Surmodics, Inc. packppiia MHKPOYACTHLBI, COAEpIKAIINE MATPHULBI IS JOCTaBKU

nekapcrBeHHoro cpencrea (marent CIIHA 6663674). dupma Minu, L.L.C. packpbuia



NpUMeHeHne are’Hrta B (GopMe MHUKPOYACTHI HJIM HAHOYACTHI JUII  COAEHCTBUS
TpancmMeMOpanHoMy TpaHcnopty. ®upmelr Emory University u Georgia Tech Research
Corporation pacKpblIN YacTHUIIbI, JUCIIEPTUPOBAHHBIE B HEHBIOTOHOBCKOHM JXKHIKOCTH, KOTOpas
COAEHMCTBYET MUTPALIMN TEPANEBTHUECKUX YaCTUL U3 yYaCTKa BBEIEHUS B CYNIPAXOPHOUAAIBHOE
npoctpancTBo B yuactok JedeHus (U.S. 2016/0310417). @upma Pfizer packpbuia HAHOYACTHULIBI
B BHJ€ MHBEKIMOHHBIX Aeno-npenaparos (mybmukanus CIITA 2008/0166411). ®dupma Abbott
packppiIa (papMaleBTUYECKYIO JIEKAPCTBEHHYIO (OpMy, KOTOpast COAEPKUT (apMaLeBTHUECKU
NpUEMJIEMBIH TIONUMEpP [JIs1 AOCTaBKM MHruOWropa THUpO3WHKWHA3bl (myOmmkamms CIIA
2009/0203709). ®upma Brigham and Woman’s Hospital, Inc. packpsuia monudummpoBaHHbIE
NOJMMEPB! MOJIH(MOJIOYHON-CO-TIIMKOJIEBON KUCIIOTHI), COAEpIKALINe TePareBTUIECKUE areHThl,
KOBaJIEHTHO cBsA3aHHble ¢ nmojgumepoM (U.S. 2012/0052041). @upma BIND Therapeutics, Inc.
packpbula  TepameBTHUECKHEe HAHOYACTHULBI, cojepxkamue okoio  50-99,75  macc.%
IUOJIOKCOMONINMEpa NOJTA(MOJIOYHOM )KHCIIOTBI u TOJTH(3TUJIEH ) JTUKOJIS Wi
IUOJIOKCOMONMUMEpPa TONMU(MOJIOYHON-CO-TJIMKONIEBOM KUCJIOThI) U MONU(3TUJICH )TJIUKOJIS, TPU
STOM TepareBTHYeCKas HaHOuacTuIa coaeput okoio 10-30 macc.% mnomu(3THieH )UKo
(nybnukamms CIITA 2014/0178475). JlonoaHuTenbHbIe MyOJUKALUY, MPUHAANEKAINE Uupme
BIND Therapeutics, Inc., Bkimtouaror nyoaukampto CIITA 2014/0248358 u nyOnukammto CIIIA
2014/0249158. ®upma Allergan packppuia mnpuMeHeHHe OuopasiaraeMbix MHUKpochep,
ColepIKaLINX JIEKAPCTBEHHOE CPEINCTBO, Ui JIYEHHUS] MATOJOTMYECKOrO COCTOSIHHS TJia3
(nybmukamms CILIA 2010/0074957, nyOnukaums CHIA 2014/0294986, nyOmukanust CIIA
2015/0147406, EP 1742610 u WO 2013/112434). Taxxke, d¢upma Allergan packpbuia
OMOCOBMECTHMBIH HMMIUIAHTAT, CONEPKAIIUN KOMIIOHEHT TMPOCTaMUZ, KOTOPBIH MOXKET
CYIIECTBOBATh B (pOopMe 4acTuL, U OHOpasyaraeMblii MOJIUMEp, OOECIIEYNBAIOIIUI MEIJIEHHOe
BBICBOOOKICHHE JIEKAPCTBEHHOTO CPENICTBA B TEUCHHE MEPHOAA BPEMEHH, COCTABIISIOMIEro OT 1
Hemenu 10 6 MecsLeB, Ul JieueHHus! 3a00NeBaHus TJla3, TAKOro Kak riaykoma (3asska CIIIA
2015/0157562 u 3asBka CHIA 2015/0099805). ®@upma Jade Therapeutics packpbuia mpenaparsl,
ColepIKalie aKTUBHBI areHT U TOJMMEPHYI0 MATpHUIy, KOTOPbIE MOTYT OBITh JOCTaBIICHBI
HETOCPEICTBEHHO B IIEJIEBYIO TKAHb I TMIOMEIIEHbl B IMOAXO/SIIEe YCTPOHCTBO ISl JOCTaBKU
(ny6mukamms  CIHA  2014/0107025). dupma Bayer Healthcare packppuia MecTHYHO
oranpMONOrnYecKyr0 (papMareBTUIECKYI0 KOMIIO3UIUIO, CONEPIKAINyK) CYHHTUHHO W 10
MeHbLIeH Mepe onuH (apmauneBTHdecku nmpuemiemslii Hocutenb (WO 2013/188283). @upma
pSivida Us, Inc. packpbuia Oropa3iiaraeMbie YaCcTULIBI, BBIICISIONINE JIEKAPCTBEHHOE CPENICTRO,
comepiKallie  MHKPOTOPHCTYIO  FJIH  ME3OTOPHCTYI0  KPEMHHEBYIO  TOJUIOKKY, IS
BHyTpurinasHoro mnpumenenus (marentr CIIA 9023896). JlomonHUTEIbHBIE MATEHTHI,

npuHagnexamue ¢upme pSivida Us, Inc., BkmouaroT: marent CIIIA 8871241; marent CIIA



8815284; marent CIIIA 8574659; matent CIIIA 8574613; marent CIIIA 8252307; marent CIIIA
8192408 u marent CIIIA 7998108. ®upma ForSight Vision4, Inc. packpsiia TepaneBTHYECKUE
ycrpoiictBa mist umruiantanuu B a3 (mateHT CIIIA 8808277). JlomonMHHUTENbHBIC MATEHTHI,
npunaiexkamue Gupme ForSight Vision4, Inc., Bxmouator: marent CIIA 9125735, mareHt
CIIIA 9107748; matent CIIIA 9066779; matent CIIIA 9050765; marent CIIIA 9033911; naTenr
CIITA 8939948; matent CIIIA 9905963; matent CIIIA 8795712; matent CIIIA 8715346; nmaTeHr
CIIIA 8623395; matent CIIIA 8414646; natent CIIIA 8399006, marent CIIIA 8298578; maTeHt
CIIOA 8277830, marent CIHIA 8167941, marent CIIIA 7883520; marent CIIIA 7828844 u
nareHT CIIIA 7585075. Hucrtutyr Nagoya Industrial Science Research Institute nemasHO
PacKpbUI NMPUMEHEHHE JIMIIOCOM MJIsi JOCTaBKH JIEKAPCTBEHHOI'O CPENCTBA B 3aHUI CErMEHT
rnasa (marent CIIA 9114070).

Jns nevenuss 3aboneBaHMM TJIa3 M, B YACTHOCTH, 3a0OJieBaHMN 3aJHEr0 CerMeHTa
JIEKAPCTBEHHOE CPENCTBO JOJDKHO JOCTABJIATHCS HA TEPANEBTUYECKUX YPOBHAX U B TEUYEHHE
JIOCTaTOYHOTO MEPUOa BpEMEHH ISl AOCTIOKEHUsI 3P (HEKTUBHOCTH. DTy, Ka3aJoCh Obl, MPOCTYIO
LIeJIb TPYJAHO AOCTUTHYTh Ha NPAKTHKE.

Ienbto HacTOsIEro U300peTeHHs SBJIAeTCS o0ecreyeHne KOMIIO3UIUI U CIIOCOO0B 1Is
Je4eHus: O(TaIbMOJIOTHUECKHX HapymieHwid. Jlpyroii wempto sBisgercst obecrnedeHue
MHUKPOYACTHI], JOCTABJISIOLINX JIEKAPCTBEHHOE CPENCTBO, MPENHA3HAUYEHHBIX JUIsI BBEICHMUS

TEPANCBTUYCCKUX ar€HTOB C 3aMCAJICHHBIM BbICBO60)KI[eHI/IeM, KaK IIpaBuUIo, in vivo.

CymHocTh n3odperenust

B HacTosiem n300peTeHnu mpensiaraloTcsi TBEpble OHopasyiaraeMble MUKPOYACTHIIBI C
MSITKO 00pabOTaHHON MOBEPXHOCTHOCTBIO, KOTOPBIE MPU MHBEKLUH i1 VIVO arperupyoTt B Ooee
KPYIHYIO 4YacTHUIly (IpaHyjy) TakuM OOpa3oM, YTO YMEHBLIAOTCS HEXKeaTeIbHble MOOOUHBIE
3¢ eKThI HACTHI MEHBILETO pa3Mepa, U SBISIOTCS MOIXOMSIIUMHE JJIs JUTHTEIbHON (HarpuMep,
70 WM, aJIbTEPHATUBHO, B TEYEHUE 10 MEHBLIEH Mepe TPeX MECSLEB, YEThIPEX MECSLEB, IISITH
MECSILIEB, IECTH MECSIIEB WK CEMH MECSILIEB FJIH JOJIbIIE) TOCTABKH TEPAIIeBTUYECKOrO areHTa
C 3aMeIJIeHHbIM BBICBOOOKAEHHEM. B  OOHOM BapuaHTe OCYIIECTBICHHS TBEpIbIE
OuopasnaraeMple MHUKpPOYACTULBI C MATKO OOpaOOTaHHOW TOBEPXHOCTBIO  SIBIISTFOTCS
NOAXONALIMMH Il WHBEKIMHW B TJla3a, B pe3yJbTaTe Yero 4YacTHLbI arperupyrT ¢
00pa3oBaHHEM TPaHYJIbl, KOTOpPAsl OCTAETCS BHE 3PUTEIBHON OCH, 3HAYMTEIBHO HE Hapyluas
3peHue. YaCTHLIbI MOTYT arperupoBaTh B OJHY WJIM HECKOJIBKO rpaHyil. Pasmep arperara 3aBucur
OT KOHLIEHTpPALi U o0beMa BBOAHMMBIX CYCIEH3MI MUKPOYACTHUI] U paz0aBUTENs, B KOTOPOM

MUKPOYACTULIBI CYCIIEHANPOBAHBI.



B onHOM BapmaHTe OCYIIECTBIEHHUs H300pETEHHE OTHOCUTCS K TaKUM IMOBEPXHOCTHO-
MOAU(HUIUPOBAHHBIM TBEPABIM AarperUPyOINUM MHKPOYACTHIIAM, KOTOpPbIE BKJIOYAIOT TIO
MEeHbIIEH Mepe OfMH OnopasiaraeMslil IOJIUMED, MIPH TOM NOBEPXHOCTHO-MOAN(PUIMPOBAHHBIE
TBEpAblEe Aarperupyroliue MHUKPOYaCTULbI HMEIT TBEPAYH CEPALEBHHY, BKJHOYAOT
TEPANeBTHUECKUI areHT, UMEIT MOAN(PHULNPOBAHHYIO MOBEPXHOCTb, 00Pa0OTaHHYIO B MSATKHUX
yCIOBUSX Mpu Temmepatype okojo 18 °C wunu HWke 108 yAaleHus [OBEPXHOCTHOIO
MOBEPXHOCTHO-aKTUBHOIO BELIECTBA, SBJISIFOTCS AOCTATOYHO MAJIBIMU IJIsl MHBEKLUU 1 VIVO U
CIIOCOOHBI arperupoBaTh i1 Vivo ¢ 00pa3oBaHUEM IO MEHbIIEH Mepe OJHOW IpaHyJibl pa3MepoM
no MeHblne mepe S00 MKM in Vivo nisi obecrieueHusl TOCTaBKU JIEKAPCTBEHHOTO CPENCTBA C
3aMeJIEHHBIM BBICBOOOKAEHUEM i1 ViVO B T€UEHHME IO MEHbLIEH Mepe OAHOTO MeECsIa, ABYX
MECSILIEB, TPEX MECSLEB, YEThIPEX MECSLEB, IIATH MECSLEB, LIECTH MECSILEB U CEMU MECSLIEB
win  Oonee. IloBepxXHOCTHO-MOAM(DULIMPOBAHHBIE TBEPAbIE ArperupyroLe MHUKPOYACTHULIBI
SABJIAIOTCA MOAXOASIIMMU, HAIPUMEP, IJIs1 UHTPABUTPEAIbHON MHBEKINH, UMILJIAHTATa, BKJIIOYAs
IJIA3HON UMILIAHTAT, NEPUOKYIAPHON JOCTABKU WU AOCTABKHU /71 VIVO BHE IJa3a.

B onmHOM BapmaHTe OCYIIECTBJIEHHS MOBEPXHOCTHO-MOANU(HUIIMPOBAHHBIE TBEPAbIC
arperupyrolme MUKpO4aCTULbI, ONTMCAHHBIE 3[1€Ch, NIOCJIE UHBEKLUHU I1 VIVO arperupyroT in Vivo
¢ oOpa3oBaHHMEM IO MEHbIIEH Mepe OAHOH I'paHyJibl pa3MepoM Mo MeHblied mepe 500 MkM in
Vivo nisi 00ecrieYeHusl TOCTaBKH JISKAPCTBEHHOT'O CPEJICTBA B 3aMEJIEHHBIM BBICBOOOXKICHUEM
in vivo B T€YEHHE MO MEHbIIEH Mepe OJHOIO MECSLA, JBYX MECALEB, TPEX MECSLEB, YEThIPEX
MECSILIEB, TISITU MECSLIEB, IIECTH MECSIIIEB UM CEMH MECSILIEB U Ooiee.

B npyrom BapuaHTe OCYIIECTBICHHMsS H300PETEHHE OTHOCHUTCS K WHBEKIIHOHHOMY
MaTepuangy, KOTOPBIA BKJIIOYAET MHKPOYACTHLIBI COMJIACHO HACTOSIIEMY H300pETEeHHIO B
(apMarieBTHYECKH TPUEMIIEMOM HOCHTENE Ui BBENEHUs in Vivo. NHBEKIIMOHHBIA MaTepHuas
MOKET BKJIFOYAThb COENUHEHHE, KOTOPOEe MHTHOUPYET arperanui MHKPOYACTULl 1O WHBEKIIHH,
W/ YCHJIUTENb BS3KOCTH, W/WIN COJNb. B ONMHOM BapHaHTe OCYINECTBICHUS MHBEKI[MOHHBINA
MaTepuag  CONEPKUT  TOBEPXHOCTHO-MOAM(MULIMPOBAHHBIE  TBEPIAbIE  arperupyromue
MHUKpPOUYACTHIIBl NPU KOHLEHTPAlMH B AWana3oHe oT okoyno 50 mo okono 700 mr/mu. B
HEKOTOPBIX npuMepax UHBEKLIUOHHBIN MaTepuan COZIEPIKUT MIOBEPXHOCTHO-
MOAU(UIMPOBAHHBIE TBEPABIE ATPETUPYIOIINE MUKPOYACTHIIBI TP KOHIEHTpauuu He Oonee S0,
100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650 wnmu 700 mr/mn. B ogHOM BapuanTe
OCYILIECTBJICHUsI HMHBEKLUOHHBIH MaTepual CONEPKUT MOBEPXHOCTHO-MOAM(PHUIMPOBAHHBIE
TBEPABIE arperupyroiiue MUKPOYACTHULBI MPU KOHIEeHTparuu okojo 200-400 mr/mu, 150-450
mr/min win 100-500 mr/mut. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS HHBEKIIMOHHBIA MaTepra

UMeeT KOHLIEHTpaLHo 10 okoJio 150, 200, 300 wiu 400 mr/mo.



Hacrosimmee m3o0pereHne, KpoMe TOTO, BKIFOUAET CIOCOO TOJIYUEHHUS! MOBEPXHOCTHO-
MOAU(PUIMPOBAHHBIX TBEPIABIX arpEerHPYIOIINX MUKPOYACTHL, KOTOPBIA BKIIFOUAET:

)] NEPBYI0 CTAAHMIO TOJYYEHUs MHKPOUYACTHL, COAEPKALINX OOWH WU Oolee
OuopasnaraeMpIX MOJUMEPOB, IyTEM PACTBOPEHMs WM TUCIIEPTHPOBAHUS IOIUMepa(oB) U
TEPANeBTHUECKOr0 areHTa B OHOM MWK OoJiee pacTBOPUTENAX C 0Opa3OBaHMEM PacTBOpa WU
AUCIePCUH MOJMMEpPa WU TepaneBTUYECKOro areHTa, CMELIMBAaHUS PacTBOpa WK AUCIEPCUU
MOJIUMEPA M TEPAIEeBTUYECKOTO areHTa ¢ BOIHOH (ha30ii, comeprkaell MOBepXHOCTHO-aKTHBHOE
BELIECTBO, C IOJYYEHUEM HACBILEHHBIX pPAaCTBOPUTENEM MHKPOYACTHL, W 3aTeM YJAJeHMUs
pacTBopuTensi(eli) € TONyYEHHEM MOJUMEPHBIX MHUKPOYACTHI, KOTOpPbIE  COAepKaT
TeparneBTUUECKUI areHT, OJUMED U MOBEPXHOCTHO-aKTUBHOE BEIECTBO, U

(11)  BTOPYIO CTAAMIO MATKOHM 0OpabOTKM MOBEPXHOCTH MUKPOUYACTHIL, MOJYUYEHHBIX Ha
craguu (i), mpu temneparype okosno 18, 15, 10, 8 wiu 5 °C umm Hmke, HeoOs3aTENbHO, B
TeueHue okojo 1, 2, 3, 4, 5, 10, 30, 40, 50, 60, 70, 80, 90 100, 11, 120 unu 140 MUHYT areHTOM,
KOTOpBIH  yAanseT IOBEPXHOCTHOE MOBEPXHOCTHO-aKTUBHOE BEIECTBO, IOBEPXHOCTHBIN
HOJIMMEpP WM TOBEPXHOCTHBIH OJIMTOMEP TAaKUM CIOCOOOM, KOTOPBI HE BbI3BIBAET
3HAYUTENILHOTO 00pa30BaHMsl BHYTPEHHUX TIOD; U

(1i1)  M30JMpPOBaHME MUKPOYACTHUL] C 00pPaOOTAHHOH MOBEPXHOCTHIO.

Crnoco® MoxeT ObITh OCYINECTBJIEH Ha HENMPEPBIBHOW MPOU3BOACTBEHHOW JIMHUH HIIH
MOCPEACTBOM OJHOM CTaAWU WU MOCTaAUMHO. B OgHOM BapHaHTe OCYLIECTBIIEHHUS BJIa’KHbIE
OuopasnaraeMble MUKPOYACTHUIBI MOTYT OBITh MCIIOJIb30BaHbI 0€3 M30JHUPOBAHUS IS TLTY4EHUS
TBEPIBIX OHOpa3iaraeMbIX MUKPOYACTHUI] ¢ 00pabOTaHHOI MOBEPXHOCTHIO. B OmHOM BapuaHTe
OCYLIECTBJIEHHsT TBEepAble OHMOpasyiaraeMbleé MHUKPOYACTHUIBI ¢ OOpabOTaHHOW MOBEPXHOCTHIO
3HAUUTENIBHO HE arperupyroT B Ipolecce MOJydeHus. B apyroM BapuaHTe OCYLIECTBIIEHUS
TBepAble OHWOpasiaraeMble MUKPOUYACTHUIBI ¢ OOpaOOTaHHOW TMOBEPXHOCTHE) 3HAYUTENILHO HE
arperupyroT TNpU PECyCNeHIUPOBAaHMM H Habope B INPUL. B HEKOTOPhIX BapuUaHTax
OCYINECTBJICHUs IIMPUI] UMeeT kamuop okono 30, 29, 28, 27, 26 wniu 25 ¢ HOPMAJLHOW WJIH
TOHKOM CTE€HKOM.

B eme onmHOM BapwaHTe OCYIIECTBJICHHS TpPEAJiaraercs Crocod  JedeHus
0(hTaTBMONIOrNYECKOT0 HAPYIIEHUs, KOTOPBIH BKJIFOYAET BBEACHUE XO35UHY, HYKIAOIEMYCS B
5TOM, TBEPABIX arperupyroIuX MHKPOUACTHL € MOAM(DHUIUPOBAHHONW B MSTKHX YCIOBHUSIX
MOBEPXHOCTBIO, KOTOPBIE BKIIOYAIOT 3(()EKTHBHOE KOJNMYECTBO TEPANIEBTHYECKOTO areHTa, mpu
3TOM TOBEPXHOCTHO-MOAN(PHINPOBAHHBIE TBEPIbIE arperupyrOIINe MUKPOYACTHIBI TOCTYIAIOT
NyTeM WUHBEKLUUU B TJIa3 U arperupyroT 7 vivo ¢ 00pa3oBaHHMEM IO MEHbIIEH Mepe OIHOHN
rpaHyjbl pasMepoM 1O MeHbinedw wmepe 500 wMkM, KoTopass o00ecrneYnBaeT JIOCTaBKY

JICKAPCTBCHHOTO CpEeACTBa C 3aMCIJICHHbIM BbICBO60)I(I[eHI/IeM B TE€UEHHE IO MEHBIIeH MEpE
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NpUOJIU3UTENIBHO ONHOTO, JIBYX, TPEX, YEThIPEX, ISITH, INECTH WM CEMH HJIH OOoJjiee MECSIeB
TaKUM O0Opa3oM, YTO IpaHyja OCTAETCS MO CYLIECTBY BHE 3PUTENBHON OCH, 3HAYUTENBHO HE
Hapy1lias 3peHre. B oJHOM BapuaHTe OCYINECTBIICHUS TBEPAble OMOpa3iaraeéMble MUKPOYACTHIIBI
¢ 06paboTaHHON MOBEPXHOCTHIO BBICBOOOKIAIOT OT OKOJIO 1 10 0K0j10 20 MPOIEHTOB, OT OKOJIO
1 no oxono 15 mpouenTtos, ot okoyo 1 10 oxono 10 npoueHTosB wnu OT 0KOJI0 5 A0 Okoo 20
MPOLIEHTOB, Hampumep, 10 okoso 1, 5, 10, 15 unu 20 npoLEeHTOB TepaneBTUYECKOrO areHTa B
TE€YeHHe NEePBBbIX JBaJLATH YeTbIpex 4acoB. B OAHOM BapuaHTe OCYIIECTBJIEHUS TBEpIble
OunopasnaraeMble MUKPOYACTHULBI ¢ OOpaOOTaHHON MOBEPXHOCTHIO BBICBOOOXKIAIOT MEHBIIEE
KOJINYECTBO TEPAIEBTUYECKOI0 areHTa i1 Vivo 1o CPAaBHEHHIO ¢ HEOOpaOOTaHHBIMU TBEPIBIMU
OunopasnaraeMbIMi MUKPOUACTUIIAMH B T€UeHHe OKoIo 1, 2, 3, 4, 5, 6, 7 nHel wiu gaxke okouo 1,
2, 3, 4 unm 5 wmecsiueB. B ogHOM BapuaHTe OCYLIECTBJICHUS TBepAble OuopasyiaraeMble
MHKpPOUYACTHIIBI ¢ 00pabOTaHHOW MOBEPXHOCTBIO BBI3BIBAIOT MEHBIIEE BOCIHAJIECHUE i1 VIVO TIO
CPaBHEHUIO C HEOOpaOOTAHHBIMH TBEPABIMH OHMOpa3yaraéMbIMH MHKPOYACTHUIIAMH BO BpeMs
Kypca JICUEHHUs!.

B nanHoM wu3oOpereHun paccmarpuBaercss mpoOiieMa BHYTPUIVIA3HOHW Tepamuu ¢
UCIIOJIb30BAHMEM MAaJIbIX YAaCTHL, HArpy>KE€HHBIX JIEKAPCTBEHHBIM CpPEICTBOM (Hampumep,
cpennuit auamerp 20-40 mxm, 10-30 mxMm, 20-30 MxM wiu 25-30 MKM WM, HApUMeEp, CPEAHUN
nuametp (Dv) He Oonee uem oxono 20, 25, 26, 27, 28, 29, 30, 35 unu 40 MKM), CKJIIOHHBIX K
pacCenBaHMIO B IJIa3y W3-3a IBUKEHUS TeJa W/WIM BOISHUCTON BJard B CTEKJIOBHIHOM TeJe.
JlucnieprupoBaHHbIE MUKPOYACTHUIIBI MOTYT BBI3bIBATh HApYyILIEHHE U YXYALICHHUE 3pEHHs U3-3a
IUIABAIOIUX TMOMYTHEHWH, BOCHAJEHUS H T.J. MUKPOUACTHUIBI COTJIACHO H300PETEHHIO
arperupyroT in vivo ¢ 00pa3oBaHUEM 10 MEHbINEH Mepe OJHOW IPaHyJIbl Pa3MEPOM MO MEHbIIEH
Mepe 500 MKM, M CBOAST K MHUHHUMyMYy HapylleHHe 3peHuss U BocnajeHue. Kpome Toro,
arperupoBaHHAas TIpaHyjJa MHUKPOYACTHIl C OOpaOOTAaHHOH MOBEPXHOCTBIO  SIBJISIETCS
OuopasznaraeMol, TMO3TOMY AarperupoBaHHYI) TPaHyJIy MHKPOYaCTUIl ¢ OOpabOTaHHOM
MOBEPXHOCTBIO HEOOS3aTENBHO YAAISATh XHPYPTUIECKIM My TEM.

B onHoMm BapmaHTe ocymecTBieHHs1 0OpaboTka MOBEPXHOCTH BKIFOUAET 00padoTKy
MHKPOUYACTHI] BOAHBIM OCHOBaHHEM, HAIIPUMED, THAPOKCUIOM HATPHUSl U PACTBOPHUTEIEM (TAaKUM
KaK CIHPT, HampUMep, STAHOJ WIJIM METAHOJ, WJIM OpraHUYeCKHil pacTBOPHUTENb, TaKOW Kak
DMF, DMSO wunu sTunanerar), Kak OMucaHo Boime. Yarie UCmoab3yI0T OCHOBAHUE THIPOKCH],
HanpuMmep, THAPOKCUA Kajus. Takke, MOXKET ObITh HCIOJIB30BAHO OPraHUYECKOe OCHOBaHME. B
APYTUX BapHaHTaxX OCYINECTBJIEHUs OOpabOTKYy TOBEPXHOCTH, KaK OIMHMCAHO  BBILIE,
OCYILECTBJIAIOT B BOJHOM PacTBOpE KHUCIOTbI, HAIIPUMEp, COJISTHON KUCIIOTh. B 0gHOM BapuaHTe
OCYILIECTBIIEHHsT 00padOTKa MOBEPXHOCTH BKJIIOYAeT 00paboTKy MuKpouacTul] 3a0ydepeHHbIM

docharom GU3HOIOTHUECKUM PACTBOPOM U 3TAHOJIOM.
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B HekoTOpBIX BapHaHTaxX OCYINECTBJIEHUS 0OpabOTKYy MOBEPXHOCTH OCYIIECTBISIIOT MPHU
TeMrepaType He Boie 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17 unu 18 °C, npu noHMKEHHON
temrnepatype okoiio 5-18 °C, okoso 5-16 °C, okono 5-15 °C, oxono 0-10 °C, okoso 0-8 °C wnu
okoJio 1-5 °C, okono 5-20 °C, okoyo 1-10 °C, oxono 0-15 °C, okoiso 0-10 °C, okono 1-8 °C unu
okoino 1-5 °C. Kaxpmas koMOWHALMsl KaXXJOTO M3 3THUX YCJIOBHHM CUUTAETCS HE3aBUCHMO
PACKpPBITOM, Kak ecyiu Obl Kaskaast KOMOMHAIS ObljIa yKa3aHa OTIENbHO.

3nauenne pH nns oOpaboTku moBepxHOCTH OyAer, pasyMmeeTcs, H3MEHSAThCS B
3aBHCHMOCTH OT TOTO, MPOBOAUTCS JIM 00pabOTKa B OCHOBHBIX, HEHTPAIbHBIX WJIM KUCIOTHBIX
ycnosusx. Ilpu mpoBenenun oOpaboTku B OCHOBaHMM 3HaueHue pH MokeT BappHpoBaTh B
JIUamnasoHe OT OKOJio 7,5 no okono 14, Bkirovast 3HaueHus1 He Oojbie, yeM okoyo 8, 9, 10, 11,
12, 13 unu 14. Ilpu nposenenun obpaboTku B KUCiOTe 3HaueHue pH Moker BapbHpOBaThH B
Uarna3oHe OT OKOJio 6,5 1o okojno 1, Bkmouas 3HaueHust He Huxke 1, 2, 3, 4, 5 wm 6. Ilpu
npoBeneHUN OOpaOOTKM B HEHTpaNbHBIX YCIOBMSX 3HaueHHe pH oObYHO BapbupyerT B
Iuamna3oHe ot okoyo 6,4 unu 6,5 7o okojo 7,4 umu 7,5.

KiroueBbIM  aClEKTOM HACTOSLIEr0 HM300pEeTeHusi SBJSIETCS TO, 4TO 00paboTKa,
HE3aBUCHUMO OT €€ IPOBEIECHUs] B OCHOBHBIX, HEHTPAJIbHBIX WU KHCIBIX YCJIOBUSX, BKIOYAET
BbIOOp KOMOMHAUIMM BpeMeHH, Temrepatyps, pH-areHTa u pacTBOpUTENs, KOTOpas
obecrieunBaeT MATKYyI OOpaOOTKY, HE BBI3BIBAIOINYIO 3HAUUTEIBHOTO TOBPEXKISHUS YaCTHUILIbI,
NPU KOTOPOH 0OpasyroTCs MOpbI, OTBEPCTHUs WM KaHajbl. Kaxkmas KOMOWHALMS KaKAOTrO M3
STUX YCJOBHH CUUTAETCS HE3aBUCHUMO PACKPBITOH, Kak eciau Obl Kaxmas KOMOWHaLusl Oblia
yKa3aHa OTIEJIbHO.

YcnoBust 00pabOTKH NOJDKHBI 00ECIeunBaTh JIMIIb MSTKYH0 00OpabOTKYy MOBEPXHOCTH
TaKUM CHOCOOOM, KOTOPBIM MO3BOJIIET YACTHIIAM OCTaBaThCS B BHIE TBEPABIX YACTHUL, OBITH
NOAXONALIMMH Ul WHBEKIMHM Oe3 BO3HUKHOBEHMs arperanud WM CKaIUIMBaHUS, U
00pa3oBbIBATh 10 MEHBIIEH Mepe OHY arperaTHyr YacTHIy pa3MepoM IO MeHblier mepe 500
MKM.

B omHOM BapuaHTe oOCyIllecTBIeHUsT OOpaOOTKa MOBEPXHOCTH BKJIFOYAET OOpabOTKy
MHUKpPOYaCTHUL BOAHBIM pacTBOpoM ¢ pH = ot 6,6 10 7,4 unu 7,5 1 3TaHOJIOM NPU MOHUKEHHON
TeMIiepatype B uHTepBaiie ot okojo 1 1o oxosno 10 °C, ot okono 1 o okono 15 °C, ot okono 5
1o okoiso 15 °C uym ot okono 0 go okoso 5 °C. B ogHOM BapuaHTe OCYINECTBIICHHs] 00paboTkKa
MOBEPXHOCTH BKJIOUAET 00pabOTKy MUKPOYACTULl BOTHBIM pacTBopoM ¢ pH = ot 6,6 1o 7,4 unu
7,5 1 OPraHUYECKUM PAaCTBOPUTENEM NPU MOHWKEHHOW TeMIEepaType B UHTepBajie OT Okoso O
1o okojo 10 °C, ot okono 5 1o okoso 8 °C unu ot okono 0 go oxono 5 °C. B ogHOM BapuaHte
ocymecTBiieHnss 00paboTka TOBEPXHOCTH BKIOYaeT 00pabOTKy MHKPOYACTUI] BOIHBIM

pacteopoM ¢ pH = or 1 no 6,6 u 3TaHONIOM NpPU MOHMWKEHHON TEMIIEpaType B UHTEpBajie OT
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okoJio 0 mo oxono 10 °C, ot okoyio 0 mo okono 8 °C mim ot okono 0 go okono 5 °C. B ogHoM
BapUAHTE OCYIIECTBICHHUs 00padoTKa MOBEPXHOCTH BKIOHYaeT OOpabOTKy MMKpPOYACTHI]
OpPTaHUYECKUM PACTBOPUTENIEM NPU TMOHIKEHHOH TeMIiepaType B HWHTepBaje OT okojo 0 mo
okoJio 18 °C, ot okojo 0 go okoyio 16 °C, ot okoyio 0 o okono 15 °C, ot okoyio 0 10 OKOJIO
10 °C, ot okono 0 no okono 8 °C unu ot okojyo 0 1o okojno 5 °C. IloHwkeHHas TeMneparypa
0o0paboTku (HWKE€ KOMHATHOW TeMmmeparypbl M, Kak mnpaswio, Hiwke 18 °C) momoraer
00ecTIeYnTh «MATKYI0» 00pabOTKy MOBEPXHOCTH YaCTHLI.

dapmaneBTHUeCKHEe U OHOJIOTMYECKHE TEPareBTHUECKHUE areHTbl MOryT OBIThb
JOCTaBJIEHbl KOHTPOJIUPYEMBIM 00pa3oM € HCHOJb30BaHHEM H300pereHus. B omHOM BapmaHTe
ocylecTBlIeHns (papMalleBTUYECKHH areHT NMPeNCcTaBisieT cOOONH MHrHOUTOpP THPO3UHKUHA3HI,
Takol kak cyHMTHHHO. OmHONM M3 nernel n300peTeHus sBiseTcss 00ecreueHue 3aMeJIeHHOro
BBICBOOOXKIEHHS (PapMalleBTUYECKH aKTHBHBIX COCIUHEHUH B IJIa3y U, B YaCTHOCTH, B 3aJHEH
YacTH Ija3a, B TEYEHHE MEePHOAa BPEMEHHU, COCTABJISAIOLIETO 10 MEHBIIEH Mepe OKOJIO OJIHOTO,
IBYX, TPEX, YeTbIpex, ILITH, IIeCTH, CEMH MecsleB Wi Oonee, TakuM 00pa3oMm, YTOOBI
NOAIeP>KUBATh 110 MEHbLIEH Mepe KOHLIEHTPALUIO JIEKAPCTBEHHOTO CPEACTBA B IJa3y, KOTOpas
apsiercst 5(Q(EeKTUBHOM 1uIst JieueHWs HapylleHWs. B OXHOM BapuaHTe OCYINECTBIIECHUS
JIEKapPCTBEHHOE CPEACTBO BBOAAT B MHUKPOYACTHLY € OOpabOTAaHHOI MOBEPXHOCTBIO, KOTOpAs
obecrieunBaeT 3aMeIEHHOEe BBICBOOOXKICHHUE, SIBIISIOIIEECS 110 CYLIeCTBY JHUHEHHBIM. B npyrom
BapUAHTE OCYIIECTBIICHUS BHICBOOOXKACHUE HE SIBJISIETCS JIMHEHHBIM, OHAKO JaXKe caMasi HU3Kast
KOHLIGHTPALUs BBICBOOOKIEHUS B TEUEHHE 33JaHHOTO MEPUOa BPEMEHU HAXOIUTCS Ha YPOBHE
TepaneBTHUeCKU () (GEeKTHBHOM NO3bI HITH BBILIE.

B omHOM BapuaHTe OCYLIECTBJIEHHS MHUKPOYACTHIIA ¢ OOpabOTaHHOW MOBEPXHOCTHIO
BKJIFOYAET  MOJH(MOJIOYHYIO-CO-THKoJeByr0  kucioty) (PLGA). B gpyrom Bapuanre
OCYLIECTBJIEHHsT MHUKPOYaCTUIa C OOpaOOTAaHHOW TMOBEPXHOCTHIO BKJIFOYAET TOJIUMED WU
COTOJIMEP, KOTOPBIH comepkuT no MeHbiuel Mmepe PLGA u PLGA-nonustunenriukons (PEG)
(naseiBaembiii kak PLGA-PEG). B onHOM BapuaHTe OCYIIECTBJICHHS MHKPOYACTHIIA C
00paboTaHHOH MOBEPXHOCTHIO BKJIIOUYAET monu(Monounyto kucioty) (PLA). B npyrom Bapuanre
OCYILIECTBJIEHHST MHUKPOYaCTUIa C OOpaOOTAaHHOW TOBEPXHOCTHIO BKJIKOYAET IOJIUMED WU
COTOJIIMEP, KOTOPBIA comep:kut 1o MeHbiuneld mepe PLA u PLA-nommstunenrnukons (PEG)
(naseiBaembiii kak PLA-PEG). B ongHOM BapuaHTe OCYINECTBJICHHS MHKPOYACTHIA C
00paboTaHHOH MNOBEPXHOCTBIO BKJO4YaeT mnonukanponakton (PCL). B ppyrom Bapuanre
OCYILIECTBIICHHST MHUKPOYACTHUIA C OOpaOOTAaHHOW TOBEPXHOCTBHIO BKIJIKOYAET IOJIUMED WU
conojiuMep, Kotopbiid comepkuT no Mensineir mepe PCL u PCL-nonmstunenrnukons (PEG)
(naseiBaembiii kak PCL-PEG). B npyrom BapmaHTe OCYINECTBJIIGHHS MHKpPOYAacTHIA C

00paboTaHHOW TOBEPXHOCTHIO BKOHaeT 1o MeHbinedr Mmepe PLGA, PLGA-PEG wu
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nouBuHWIOBEI crupT (PVA). B npyrom BapuaHTe OCYLIECTBICHHMS MHKPOYACTHIA C
00paboTaHHON MOBEPXHOCTHIO BKJIFOUaeT 1o MeHbinel mepe PLA, PLA-PEG u nomuBHHUIIOBBIHA
ciuptr (PVA). B gpyrom BapmaHTe OCYLIECTBICHHMS MHKpodacTulia ¢ 0OpaboTaHHOH
NOBEPXHOCTHIO BKIo4YaeT 1o MeHblnel mepe PCL, PCL-PEG u nonusuamnossiil ciupt (PVA).
B npyrux Bapmanrtax ocymectsieHus mrobas komOunanus PLA, PLGA wmu PCL moxer ObITh
cmemnana ¢ moboi kombunanueit PLA-PEG, PLGA-PEG unu PCL-PEG ¢ PVA wnu 6e3 PVA, u
KaXaasi KOMOMHAIMS KaKIOTO U3 3THX YCIOBHH CUMTAETCS HE3aBUCHUMO PACKPBITOH, KaK €Cliu
OBl KaXk/1ast U3 HUX OblIa YKa3aHa OTAENIbHO.

B onHOM BapmaHTe OCYLIECTBIEHHs IOJUBUHWJIOBBIA CIIUPT MPEACTABISET COOOH
4aCTUYHO THAPOJIM30BAHHBIN MOJIMBUHMIALETAT. Hampumep, mojauBUHUIALETAT SBISETCA IO
MeHbllIeH Mepe Ha OKoio 78% TIuApONMU30BAHHBIM, TaK YTO IMOJMBUHUIIALIETAT SIBJSIETCS IO
CyLUIeCTBY  TIMAPOJM30BaHHbIM. B OgHOM  mpuMepe  NOJMBUHUIALIETAT  SIBJAETCS
TUAPOJIM30BAHHBIM 110 MEHbLIeH Mepe Ha 0kojio 88-98%, Tak YTO MONMBUHHIIALIETAT SBJIAETCS
O CYLIECTBY FUAPOJIN30BAHHBIM.

B onHOM BapuaHTe OCYLIECTBJICHHMS MHUKPOYACTHIIA ¢ OOpabOTaHHOI MOBEPXHOCTHIO,
BKJIFOYAKOIIast (papMalieBTHYECKH AaKTHBHOE COENMHEHHE, CONEPKUT OT okono 80 wmm 89
NPOLEHTOB 110 0koJI0 99 mpouenToB PLGA, Hanpumep, no mMenbLeii mepe, okoio 80, 85, 90, 95,
96, 97, 98 wnu 99 npouentoB PLGA. B npyrux Bapuantax ocymectsieHuss PLA unmu PCL
ucnonb3yroT BMecto PLGA. B eme napyrux BapuaHTax OCYIIECTBICHHS HCIONB3YIOT
komOuHanuo PLA, PLGA u/unu PCL.

B HekoTOpbIX mprMepax MUKpoYacTha ¢ 00pabOTaHHOW MOBEPXHOCTHEO CONEPIKUT OT
okoJio 0,5 no oxosno 10% PLGA-PEG, ot okoio 0,5 no okojo 5% PLGA-PEG, ot okoio 0,5 mo
okoJio 4% PLGA-PEG, ot okono okoso 0,5 no okojno 3% PLGA-PEG, unu ot okono 0,1% nmo
okono 1, 2, 5 unu 10 % PLGA-PEG. B apyrux Bapuanrax ocymectsieHuss PLA-PEG unu PCL-
PEG wucnone3ytor Bmecto PLGA-PEG. B npyrux BapuaHTax OCYINECTBJICHHS JIIOOYIO
kombuHanmwo PLGA-PEG, PLA-PEG unu PCL-PEG ucnonb3yroT B MOJTHMMEPHOW KOMITO3UIIUH C
nroboit komOuHarueii PLGA, PLA unn PCL. Kaxknas koMOMHAIUSI CUMTAETCS CHEIHATbHO
ONMMCAHHOH, Kak ecnu Obl OHa ObUla MpencTaBiieHa 37eCh OTAENbHO. B omHOM BapuaHTe
OCYIIECTBJICHUSI TIOJIMMEPHAsi KOMIMO3UIMsI BKJIIOYaeT 10 okojio 1, 2, 3, 4, 5, 6, 10 umm 14%
BBIOPAHHOTO METHIIMPOBAHHOTO MOJMMEPA.

B HexoTOpbIX MpuMepax MUKpoyacTHLa cofep:kut oT okojo 0,01 no oxomno 0,5% PVA
(moMBUHIIOBKIN ciiupT), oT okojio 0,05 mo okono 0,5% PVA, ot okono 0,1 no okojo 0,5%
PVA wm ot okono 0,25 nmo oxomo 0,5% PVA. B HekoTOpeIX mpuMepax MHKPOYACTHIIA
comepxut ot okojio 0,001 go okono 1 % PVA, ot okono 0,005 no okono 1% PVA, ot okono

0,075 no okono 1% PVA umu ot okomno 0,085 ngo okono 1% PVA. B HekoTOphIx mpumepax
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MUKpodacTuia conepkut ot okono 0,01 mo oxomo 5,0% PVA, ot okono 0,05 no oxono 5,0%
PVA, ot oxono 0,1 no okono 5,0% PVA, ot oxono 0,50 no oxono 5,0% PVA. B HekoTopbIx
npuMepax MHKpouacTtuua cogepkut ot okoso 0,10 no okomno 1,0% PVA unu ot okono 0,50 no
okoio 1,0%. B HEKOTOpBIX BapHaHTax OCYLIECTBJICHUS MUKPOYACTULIA COAEPKUT 10 okoJio 0,10,
0,15, 0,20, 0,25, 0,30, 0,40 wmm 0,5% PVA. MoxHo wucnons3oatb PVA ¢ mroboit
MOJIEKYJIAPHOM MAacCOi, KOTOpbl€ AOCTUIAIOT JKEJaeMbIX pe3yJbTaToB. B ogHOM BapuaHTe
ocyinectsieHuss PVA umeer monekynsipHyro maccy ao okoso 10, 15, 20, 25, 30, 35 unu 40 x/la.
B  HexoTopeIx BapmaHTax ocymecTtBieHus PVA  mpexncraBiser  coOOH  4acTHYHO
THIPOJIM30BAHHBIN MOJMBHHIIIALIETAT, BKJIFOYasi, HO O0e3 orpanuueHus, 1o okoiyo 70, 75, 80, 85,
88, 90 wmm paxe 95% ruApoNM30BaHHOIO NOJMBUHUIALIETaTa. B oOAHOM BapuaHTe
ocymectsieHus PVA npencrasisier coboii okoso 88% runposiin3oBaHHbIN NOJUBHHIIIALETAT. B
OIHOM BapuaHTte ocyuiecTBiaeHus: noaumep IIBA umeer maccy monekynsl ot 20000 no 40000
r/mMmonb. B omHOM BapuaHTe ocyiecTBieHus noaumep PVA nmeer MONEKYISIpHYIO Maccy OT
24000 no 35000 r/momns.

B onnom Bapuanre ocyuiecteieHus noaumep PLGA mmeer MOJEKyJISIpHYIO Maccy OT
30000 mo 60000 r/monb (Takke KuioaanbToH, k/la wiu k/1). B ogHOM BapuaHTe OCYyINECTBICHUS
nojumep PLGA umeer monekyssipHyto maccy ot 40000 mo 50000 r/mone (Hampumep, 40000,
45000 wmm 50000 r/monb). B omHOM BapmaHTe ocymiectienus nonumep PLA  umeer
MOJIEKYJISIpHYIO Maccy ot 30000 no 60000 r/monb (Hanpumep, 40000; 45000 umu S0000 r/mMoub).
B onnom BapuanTe ocymectsienus nonumep PCL ucnons3yercs B TOM ke quana3oHe k/la, kak
orucaHo 11t PLGA nmu PLA.

B omHOM BapuaHTe OCYLIECTBJIEHHS MHUKPOYACTHIIA ¢ OOpabOTaHHOW MOBEPXHOCTHIO
comepkuT (hapMaLEeBTHUECKH AKTUBHOE coequHeHne. D(P(HEeKTHUBHOCTb WHKAICYJIMPOBAHUS
(apMareBTHYECKH aKTHBHOTO COCIUHEHUSI B MHUKPOYACTHIIE MOXKET LIUPOKO BapbUPOBATHCS B
3aBHCUMOCTH OT KOHKPETHBIX  VCJIOBHA  OOpa3oBaHUs MHMKpPOYACTUL M  CBOWCTB
TEepPANeBTUYECKOr0 areHTa, Hampumep, OT 0Kojo 20 MmpoueHTOB A0 OKOoJo 90 mpoueHTOB, OT
0Kk0J10 40 MPOLIEHTOB A0 OKOJO 85 MPOLEHTOB, OT OKOJIO 50 MPOLIEHTOB A0 OKOJO 75 MPOLEHTOB.
B HekoTOpbIX BapuaHTax OCYLIECTBICHUS 3(PPEKTHBHOCTb WHKAICYJIHMPOBAHUS COCTABIISET,
Harnpumep, 10 okojo 50, 55, 60, 65, 70, 75 unu 80 npOoLIEHTOB.

KonnuectBo  (apmaneBTHUECKM AKTHBHOTO COEIMHEHUS B  MHKPOUYacTHLE C
00pabOTaHHOH TOBEPXHOCTBKO 3aBHCHUT OT MOJIEKYJSIPHOM  MacChl, AaKTUBHOCTH U
(bapMaKOKHHETHYECKIX CBOHCTB (papMaleBTHUECKH aKTUBHOTO COETMHEHMSI.

B omgHOoM BapmaHTe ocymiecTBieHHs (DapMAaleBTUYECKH AaKTHBHOE COENUHEHHE
NPUCYTCTBYET B KOJMUYECTBE OT 1o MeHbuieil mepe 1,0 macc.% no oxomno 40 macc.%, ucxons us

oOmeli Maccbl MHUKpOUacTHLbI ¢ 00paOOTaHHOW MMOBEPXHOCTBIO. B HEKOTOpPBHIX BapHaHTax
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OCyIIecTBJIeHHsT (papMaleBTUYECKH aKTHBHOE COCOMHEHHE MPHUCYTCTBYET B KOJUYECTBE OT IO
menbiuen mepe 1,0 macc.% no oxoso 35 macc.%, ot no menblieit mepe 1,0 macc.% no okomo 30
Mmacc.%, ot nmo MeHbluel mepe 1,0 macc.% mo okomno 25 macc.% unu ot mo MeHbinei mepe 1,0
macc.% 1o okomo 20 macc.%, ucxoxms w3 OOmed Macchl MHKPOYACTHIBI ¢ 00paboTaHHOMN
MOBEPXHOCThIO. HeorpaHWYMBAMOIIMMU  TMPUMEPAMU  MAacChl aKTUBHOTO  BEINECTBA B
MUKPOYACTHULE SIBJISIIOTCS MO MEHbIIEe mMepe okono S5, 6, 7, 8, 9, 10, 11, 12, 13, 14 umu 15
macc.%. B omHOM mnpumepe MuKpouacTHLa comepkuT okosno 10 macc.%  akTUBHOTO
COEIMHEHUSI.

B onHOM BapmaHTe OCYyLIECTBIEHHS B M300pPETEHUHU NpEAsaraercs Crnocod MONydeHUs
MHUKpPOUYACTHIIBI, COAEpIKAlleil MHKPOYacTHIy U (hapMalleBTUYEeCKH aKTHBHOE COEIUHEHME,
MHKAICYJINPOBAaHHOE B MUKPOYACTHULE, TIPH 5TOM CIIOCOO BKJFOUAET:

(a) MOJIyuYeHHEe pPacTBOpa WM CycreH3uu (opraHudeckasi ¢asa), comepskameit: (1)
PLGA wmmu PLA; (ii) PLGA-PEG unu PLA-PEG; (iii) ¢papmaneBTHYECKH aKTHBHOE COSITUHEHNE;
u (iv) oguH uian 6oJiee OPraHUUECKUX PaCTBOPUTENEN;

(b)  mony4yeHue >SMyJbCUM B BOZHOM pPAacTBOpE MOJUBHHWIOBOrO crmptra (PVA)
(BonmHas (aza) myTeM moOaBIEHUs] OPraHUYECKOW (ha3bl B BOAHYIO a3y U MepeMeIInBaHHs CO
CKOpOCTBIO OT 0KoJo 3000 1o okoso 10000 06/muH B TedeHue ot okoo 1 10 okoso 30 MUHYT;

() OTBEP)KIACHHE  OMYJbCHM,  COAEpIKAlleld  HACBIIEHHbIE  PAaCTBOPUTENIEM
MHUKPOYACTHIIBI,  BKJIIOUArOIue  (papMaleBTHYECKH  aKTHBHOE  COENMHEHHE,  IyTeEM
nepeMeNHBaHysl PH IPUMEPHO KOMHATHOMN TEMIIEPATYPE IO CYIIECTBY OO TMOJHOTO HCIAPEHHUS
pacTBOPUTEIIS,

(d) HeHTpU(yrupoBaHe MUKPOYACTHULIBI, BKJIFOYAKOINEH (hapMalieBTHUECKH aKTHUBHOE
COeTMHEHHE;

(e) ylalleHHe PacTBOPUTENSE W TPOMBIBKY BOJOW MHMKPOYACTHIIBI, BKJIFOUAOIIEH
(bapMarieBTHYECKH aKTUBHOE COETHHEHHE,

® (GUIBTPALMI0 MUKPOYACTHUIIBI, BKJIFOYAKOMIEH (apMaleBTUYECKH aKTUBHOE
COeMHEHHe, JUI YIAJEeHHs arperatoB WIM YaCTHUL, pa3Mep KOTOPBIX MPEBbIMAET TPpedyeMblii
pasmep,

(g)  Heobs3aTENHHO JTHOPMITH3ALMIO MUKPOYACTHUIIBI, ColepKamel GpapMaleBTUIeCcKu
aKTUBHOE COEIWHEHHE, W XpaHEeHWe MUKPOYACTHUIBI B BHAE CYXOrO IMOPOIIKA TAaKUM 00pa3oMm,
9TOOBI COXPAaHHUTh CTAOWJIBPHOCTh B TedeHue okoyio 6, 8, 10, 12, 20, 22 unm 24 mecsueB wiu

Ooree.
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Kpatkoe onucanue ¢guryp

Ha ¢urype 1 mokaszaHa arperauusi MHKpPOYAacTUI[ C HEOOPaOOTaHHOW MOBEPXHOCTHIO
(NSTMP) (S-1 u S-5) m mukpouactur ¢ odpadoranHoi moBepxHOCTEIO (STMP) (S-3 u S-8)
nocie BHeceHns B PBS m mukybaumu npu 37 °C B teuenue 2 uwacoB. NSTMP, S-1 u S-5,
HaYMHAJIM JUCIIEPTHPOBATHCS Cpa3y ke, Korja MpoOMPKU MepeBOpPavUBaAIN MOCE 2-X 4aCOBOH
uHkyOaumu, torga kak STMP, S-3 u S-8, ocTaBanuch arpernpoBaHHBIMU Ha JHE MPOOUPOK Oe3
IVCTIEPTUPOBAHMS Ha MPOTSDKEHUM Bcero nepuona HabmoxeHus (oxono 10 muHyT). OOpasub
CJIeBa HAIPaBO MPEICTABJSIIOT coOoi cnenyromue S-1, S-3, S-5 u S-8 (mpumep 5).

Ha ¢urype 2 mnokazanHa arperanysi MHUKPOYacTHI] C OOpaOOTaHHON MOBEPXHOCTBHIO
(STMP) (S-3 u S-8) mocne BHecenuss B HA u wmnkyOanum npu 37 °C B TeueHHe 2 4acos.
OOGpa3upbl ciieBa HAPaBO MPEACTABIAIOT cobo cnenyromue S-1, S-3, S-5 u S-8 (mpumep 5).

Ha ¢urype 3 mokasaH pe3ynbTat inn Vitro arperanuy U AUCIEPrUpPOBaHUS YACTUL TIOCIE
2-x yacoBoii nakyOau B PBS npu 37 °C ¢ mocienyromum BCTPSXUBAHUEM U OTKPETUICHHSI
arperaTtoB OT AHa npoOupok. BepxHuii psin cnesa HampaBo oOpasisl: S-1, S-2, S-3, S-4; HuxHMi
psin creBa HanpaBo obpasubl: S-5, S-6, S-7 u S-8 (mpumep 5).

Ha ¢urype 4 mnokasana in vifro arperauusi penpe3eHTATHBHBIX MHKpPOYACTHUI[ C
obpaboranHoii nmosepxHOcThIO (STMP), obpabdoranusix PBS/EtOH (oOpasen S-21), mocne 2-
yacoBoi nHkyOauuu B PBS mpu 37 °C ¢ nmocneayrommuM BCTPSIXMBAHUEM MyTEM MOCTYKHUBAHUS
O CTOJIy | MOLIENIKMBAHUS TAJIbIIeM 1O mpodupke (mpumep 6).

Ha ¢urype 5 nokazan in vifro npouib YCKOPEHHOTO BBICBOOOIKACHHUS JIEKAPCTBEHHOTO
CpEeACTBa PeNpe3eHTATUBHON MapTHH MUKpOYacTUl] ¢ 00padotanHoi moBepxHOCTHIO (STMP) (S-
12) (mpumep 12). Ilo ocu X mMoOKa3aHO BpeMs, U3MEPEHHOE B JIHSX, U IO OCH Yy TOKa3aHO
KyMYJIATUBHOE BBICBOOOXK/IEHUE B MPOLICHTAX.

Ha ¢urype 6 mokazanbl mpoduiu BEICBOOOXKAECHUS JIEKAPCTBEHHOTO CPENCTBA i1 Vilro
st obpasuos S-1, S-2 u S-3 B PBS ¢ 1% Tween 20 nipu 37 °C (nmpumep 13). ITo ocu x nmokazaHo
BpeMsi, I3MEPEHHOE B JHSX, U [0 OCH y MOKa3aH MPOLEHT KYMYJSITHBHOTO BBICBOOOKIEHUSI.

Ha ¢urype 7 nokaszan npoduib BEICBOOOXKIEHUS JIEKAPCTBEHHOTO CPENCTBA i1 Vitro S-
13, S-14, S-15 u S-16 B PBS ¢ 1% Tween 20 mpu 37 °C (mpumep 15). ITo ocu x mokazaHo
BpeMsi, I3MEPEHHOE B JHSX, U [0 OCH Y MOKa3aH MPOLEHT KYMYJSITHBHOTO BBICBOOOKIEHUSI.

Ha ¢urype 8A mokazana arperaums in Vifro MHKpodacTHn ¢ oOpaboTaHHON
noBepxHOCThIO (STMP) B 5-kpatHO pazdaBneHHOM ProVisc mpu koHuenTpanuu 100 mr/min B 4
w1 PBS nmocne unky6anmu npu 37 °C B TeueHue 2 yacos (BepXHUHN) U mmocie HHKybauuu npu 37
°C B Te4eHHe 2 4acoB C MOCJIEAYIOLUINM BCTPsIXUBaHUEM 1pH 250 00/MUH B TeueHHe 2 MUHYT Ha

opOuTaNbHOM BCTpsIXxuBatene (HKHUA) (pumep 17).
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Ha ¢urype 8B moxkasana arperauust in Vifro MuKkpodacTul ¢ oOpaOoTaHHON
noBepxHOCThIO (STMP) B 5-kpatHO pazdaBneHHOM ProVisc mpu koHuenTtpanuu 100 mr/miu B 4
i HA (pactBop 5 mr/mun) nmocne nukyOaruu npu 37 °C B TeueHue 2 4acoB (BEPXHHIA) U TOCTE
uaKyOarmu npu 37 °C B TedeHHe 2 4acoB C MOCIENYIOIUM BCTpsIXUBaHUEM npu 250 06/MuH B
Te4YeHHe 2 MUHYT Ha OpOUTAIbHOM BCTpsixuBatene (HkHUN) (ipumep 17).

Ha ¢urype 8C moxasana arperauust in Vifro Mukpodactury ¢ oOpaOoTaHHON
noBepxHOCThIO (STMP) B 5-kpatHO pazdasneHHOM ProVisc mpu koHuenTpanuu 200 mr/miu B 4
w1 PBS nocne nakybaumu npu 37 °C B TedyeHue 2 4acoB € MOCIEAYIOUINM BCTPSIXUBAHUEM TIPU
250 o6/mMuH B TeueHHe 2 MUHYT Ha OpOUTaIbHOM BCTpsixuBaTee (HkHUi) (mpumep 17).

Ha ¢urype 8D mnokaszana arperaums in Vifro MHKpoOYacTHL ¢ 0OpabOTaHHON
noBepxHOCThIO (STMP) B 5-kpatHo pazdaBieHHOM ProVisc mpu konuentpanuu 200 mr/mia B 4
v HA (pactBop 5 mr/mu) nocne unkyOanuu npu 37 °C B TedeHHe 2 4acoOB € MOCIENYIOLUM
BCTpsixuBaHueM mpu 250 o6/MUH B TeueHHe 2 MUHYT Ha OpOUTAIbHOM BCTpsIXUBaTese (HUKHU)
(mpumep 17).

Ha ¢urype 9 nokasanel CHUMKH arperaToB 4acTHILI B €X ViVo Illa3y KOPOBBI Yepe3 2 yaca
nocne uabekunn (mpumep 18).

Ha ¢urype 10A moka3zaHbl CHUMKH arperaTtoB 4acTHUI] B CTEKJIOBHAHOM Tene (CieBa) U
CHApYKH CTEKJOBUIHOTO Tena (cmpasa) mocie unbekiuun STMP, S-10, cycneHnupoBaHHBIX B
PBS, B LeHTpabHOE CTEKJIOBUAHOE TEJIO IJ1a3 Kposuka (mpumep 19).

Ha ¢urype 10B mokasaHbl CHUMKH arperatoB 4acTHI] B CTEKJIOBUIHOM Teje (CeBa) U
CHapy>KH CTEKJIOBUIHOTO Tena (crpasa) nocie nabekuuu STMP, S-10, cycrnieHIupOBaHHBIX B 5-
KpaTHO pa3daBieHHOM ProVisc, B IIEHTpaIbHOE CTEKJIOBUIHOE TEJIO IJ1a3 Kponuka (mpumep 19).

Ha ¢urype 11A mokaszanbl monyudeHHble 4Yepe3 | Mecsi penpe3eHTaTUBHbIE CHUMKHU
TUCTOJIOTHYECKUX CPE30B TIJla3 KPOJIMKA, B KOTOPbIE HHBEIMPOBAIH MHUKPOYACTHIIBI C
oOpaboranHo# nosepxHOcThI0 (STMP) (mpumep 20).

Ha ¢urype 11B mokasanbel mosydeHHble depe3 | Mecs penpe3eHTATUBHbIE CHUMKHU
TUCTOJIOTHYECKUX CPE30B TIJIa3 KPOJIMKA, B KOTOPBbIE WHBELHUPOBAIA MHUKPOYACTUIBI C HE
obpaboranHo# nosepxHOCcThI0 (NSTMP) (mpumep 20).

Ha ¢urype 12 mnokasaHo pacmpeneieHue IO pa3Mepy pernpe3eHTATUBHOW MapTHH
MUKpoYacThI] ¢ oOpaboraHHOl moBepxHOCTHIO (STMP) (S-12) (mpumep 22). ITo ocu X mokaszaH
IMaMeTp YaCTHI] B MUKPOMETPAX U MO OCH Y TMOKa3aH OOBEMHBIN MPOLIECHT.

Ha ¢urype 13 A nokasanbl BeiOpanHble npodunu PK o cyautuanba B ceryatke mocie
OunaTepaabHOW MHBEKIMHM CYHHTHHHOA Majata (CBOOOIHOE JIEKapCTBEHHOE CPEACTBO) B J03€
0,0125 mr/rnas uimu 0,00125 mr/rina3 y murMeHTHPOBAHHBIX KPoJukoB (mpumep 24). ITo ocu x

NOKa3aHO BPEMsi, U3MEPEHHOE B 4acax, U 10 OCH Y MOKa3aHa KOHLEHTPALHsI CYHUTUHHOA B HI/T.
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Ha ¢urype 13B nokaszans!l npodmmu PK s cyHuTHHMOA B CTEKJIOBHIHOM TeJ€ TOCIE
OunaTepaabHOW MHBEKIIMHM CYHHTHHHOA Majata (CBOOOIHOE JIEKapCTBEHHOE CPEACTBO) B J03€
0,0125 mr/rnas uimu 0,00125 mr/rina3 y nUrMeHTHPOBAHHBIX KPOJuKOB (mpumep 24). ITo ocu x
NOKa3aHO BPEMsi, U3MEPEHHOE B 4acax, U 10 OCH Y MOKa3aHa KOHLEHTPALHsI CYHUTUHHOA B HI/T.

Ha ¢urype 13C mnoxazanel npodpumu PK nnsa cynutmHmbGa B 1uiasme mocie
OunaTepaabHOM MHBEKIMHM CYHHTHHHOA Majatra (CBOOOIHOE JIEKapCTBEHHOE CPEACTBO) B J03€
2,5 mr/rnas, 0,25 mr/rna3 wm 0,025 Mr/riaa3 y TMrMeHTHPOBAaHHBIX KpoJukoB (rmpumep 24). Ilo
OCH X TOKa3aHO BPeMsi, HI3MEPEHHOE B Hacax, M 110 OCH y ITOKa3aHa KOHLIEHTPALUs CYHUTHHHOA B
HI/T.

Ha ¢urype 14 mnokasansl ypoBHH cyOutuHHOAa (HI/T) y KpPOJMKOB, KOTOPBIM
uaberuposanu 10 mr STMP, copepskamux 1 Mr cyHUTHHHOA, HAa IPOTSDKEHUH 7 MECSIIEB 11OCIEe
no3uposanusi. Kponukos ymepmsisuii B 4 Mecslia U YPOBHH CYHHTHHHOA (HI/T) ONpenensuiy B
CTEKJIOBUJIHOM Teuie, cetdaTke, miasme u RPE-xopoune. YpoBuu cynutnanba Opun Bbime K
anst cynuruauba npotuBs VEGFR n PDGFR (mpumep 20). Ilo ocu X moka3aHO BpeMs IOCIe
TO3UPOBAHUS B MECALIAX, M IO OCH y MOKa3aHa KOHIEHTPALMsl CYHUTUHHOA, U3MEPEHHAsl B HIT.

Ha ¢urype 15 mnoxa3anbl ypoBHH CyHUTHHHOA (HI/T) y KPOJHMKOB, KOTOPBIM
uavenupoBasn 2 mr STMP, comepxammx 0,2 mr cynutumHu6a (10 macc.% STMP), Ha
NpOTSDKEHNH 4 MecsleB nocie ao3upoBaHus. Kponnkos ymepusisii B 4 Mecsla U YPOBHH
cyHUTHHHOA (HI/T) Ompenessuln B CTEKJOBHUAHOM Teje, cerdarke, muasme U RPE-xopoupe.
VYpoau cynutuHuOa Obum Beime K mast cynutuHubOa mpotuB VEGFR u PDGFR B RPE-
xopoune u cerdatke (mpumep 20). [To ocu X moka3aHO BpeMsl MOCIIE JO3UPOBAHUS B MECSIAX, U
0 OCH Y TIOKa3aHA KOHLIEHTPALUsl CYHUTUHHOA, M3MEPEHHAs B HI/T.

Ha d¢urype 16 mnoka3anbl ypoBHH CyHUTHHHOA (HI/T) y KpPOJIMKOB, KOTOPBIM
unbenupoBanu 10 mr STMP, conepskamux 0,2 mr cynutunuda (2 macc.% STMP). Kposukos
YMEpPIUBISUTA B 4 Mecsla M YPOBHH CYHUTHHHOA (HI/T) ONpEAessuld B CTEKJIOBHIHOM Tele,
ceruarke, miasme u RPE-xopomne. YpoBHu cyHurmHuGa Obutk Beinue K mis cyHuTHHHOA
npotuB VEGFR u PDGFR B RPE-xopoune u ceryarke (mpumep 20). ITo ocu X mokazaHo Bpemsi
NIOCJIe TO3UPOBAHUS B MECSIIIAX, M [0 OCH y NMOKa3aHa KOHLEHTPAIHs CYHUTHHHOA, U3MEPEHHAs B
HI/T.

Ha ¢urype 17 mnokasana arperammss MHKpPOYacTHI ¢ 0OpaOOTaHHOW NOBEPXHOCTHIO
(STMP) (c S-28 mo S-37 u S-12) nocne BHecenust B PBS u nnkyOanuu npu 37 °C B Teuenue 2
yacoB. [locne nHKyOauny B TeUeHUE 2-X YaCOB MUKPOUYACTHLIBI Oe3 00padoTaHHON MOBEPXHOCTH
(NSTMP), S-27, cTaHOBHIINCH JUCTIEPTUPOBAHHBIMHE, KOTTIa TECTUPYEMYIO TPOOUPKY MOMEIaIn
Ha opOuTanbHblid BeTpsixuBatenb npu 400 o6/mun Ha 30 CeKyHZ, MPU 3TOM MHKPOYACTHIBI C

obpadorannoii noeepxHOCTHIO (STMP), ¢ S-28 mo S-37 u S-12, octaBamuch arperupOBaHHBIMH B
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TEX K€ CaMbIX YCJIOBUAX BCTpsixuBaHUs. OOpasLbl ClieBa HAIMPABO, C BEPXHETO PsAfa 10 HIXKHETO
psima S-28, S-29, S-30, S-31, S-32, S-33, S-34, S-35, S-36, S-37, S-12 u S-27 (mpumep 10).

Ha ¢urype 18 mokazana arperamus MHUKpPOYacTHI] ¢ 00pabOTaHHONW MOBEPXHOCTBHIO
(STMP) (¢ S-39 mo S-45) nmocne Baecenus B PBS u unkybauuu npu 37 °C B TeueHHe 2 4acoB.
Ilocne wHKyOamum B TeYeHHE 2-X YaCOB MHKpPOUYACTHULbI Oe3 00paOOTaHHOH IMOBEPXHOCTH
(NSTMP), S-38, cTaHOBUJIHMCH TUCHIEPTUPYEMMH, KOT/IA TECTUPYEMYIO MPOOHPKY MOMEIIAN Ha
opbutanbHbli BeTpsixuBatenb npu 400 o6/muH Ha 30 cek, MpPU 3TOM MHKPOYACTHIBI C
obpaboranHoi nmoeepxHOCTEIO (STMP), ¢ S-39 mo S-45, ocTaBanuchk arperupoOBaHHBIMH B TE€X
e yCIOBHMsX BCTpsxuBaHus. OOpas3ipl cieBa HAmNpaBo, C BEPXHEro psiia A0 HIDKHEro
npencTaBisiioT coboit S-39, S-40, S-41, S-42, S-43, S-44 u S-45 (npumep 10).

Ha ¢urype 19 nokasan rpaduk, orpaxarommuii PK nocne omnokpartaoii IVT unbekun
STMP, conepskameit 1 mr cynutunuba manara, y kponukos. Kponukos ymepisnsanu yepes 10
IHeH u 3 Mecsla U YPOBHU CYHHTHUHHMOA (HI/T) ONpenessuid B CTEKJIOBHIHOM Telle, CeT4aTke U
RPE-xopoune. YpoBuu cynurunuba Obumm Bbime Ki anst cynutman6a nporuB VEGFR wu
PDGFR B RPE-xopoune u cerdarke (mpumep 29). Ilo ocu X mpeacTaBieHO BpeMs IOCie

AO3UPOBaHUA B MECALIAX U IO OCHU Y IMMOKa3aHa KOHICHTPALIUsA CYHI/ITI/IHI/I6a, NU3MEPECHHAA B HI/T.

IoapooHoe onucanue

L. Tepmunoaorus

XoTs B HACTOSALIEM JOKYMEHTE HCIOJNb3YIOTCS CIEeHU(pUUECKUe TEPMHHBI, OHHU
UCTIONIb3YIOTCS TOJIBKO B OOIIEM M OMUCATEIbHOM CMBICIIE, a HE B LEJsIX orpannyenus. Ecnu He
yKa3aHO WHOE, BCE TEXHUYECKHUE M HAYYHbIC TEPMHHBI, HUCIOJIb3YEMbIE 37€Ch, UIMEIOT TaKOe JKe
3HAYEHHE, KaK OOBIYHO TIOHMMAETCSl CIEIHATUCTOM B O0NACTH, K KOTOPOH OTHOCHUTCS
OMUCAHHBIN BbIlIe OOBEKT U300PETEHHS.

CoenuHeHusi omMCaHbl C HWCIOJB30BAHUEM CTAHAAPTHON HOMEHKJIATypbl. Eciu He
yKa3aHO WHOE, BCE TEXHUYECKHUE M HAyYHbIC TEPMHHBI, HUCIOJIb3YEMbIE 37€Ch, HIMEIOT TaKOe JKe
3HAYEHHE, KaK OOBIYHO IIOHUMAETCSI CIIELUATUCTOM B 00JIaCTH, K KOTOPOH OTHOCHTCS] HACTOSIIIEE
u3o0peTeHue.

ApPTUKIIN «a» U «any He O3HAYarOT OrPAaHUYEHHsI KOJIHMYECTBA, & CKOPee OTHOCATCS K
MPUCYTCTBHIO IO MEHBIIIEH MEpe OHOTO U3 HA3BaAHHBIX HAUMEHOBAHH.

VYka3zaHue Iuama3oHOB 3HAYEHHWH CIY)KUT JIMLIb B KAueCTBE COKPAIIEHHOro crocoda
UHIUBUAYAIBHOTO OOpAIleHus K KaXKIOMy OTIEIbHOMY 3HAYEHHIO, MONaJa0IIeMy B THAMa30H,
€CIIM He YKA3aHO MHOE, U KAXK0€ OT/ENbHOE 3HAYEHHE BKJIIOYEHO B OMHCAHHE, KaK €CIH Obl OHO
OBUIO OTHENBPHO YyKa3aHO B HACTOSAIIEM JAOKyMeHTe. KOHeuHble TOYKH BCEX AHAINa30HOB

BKJIFOUEHBI B TUANA30H M HE3aBUCHUMO KOMOMHUpYIOTCA. Bee onmcanHble 31€Ch CocoObl MOTYT
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OBITH BBITIOJHEHBI B MOIXOMASIIEM MOPSIZIKE, €CIIM 3/1eCh HE YKa3aHO WHOE WJIM MHBIM 00pazom
SIBHO TPOTUBOPEYHUT KOHTEKCTy. MCronp30BaHHE NPUMEPOB WM HIUTFOCTPATUBHOTO SI3bIKA
(HampuMep, «Takoi Kaky) MpeaHa3HaueHO MPOCTO IS Jy4Ilel MILTFOCTPaluy H300pETEHUs 1 He
O3Ha4aeT OrpaHUYEHUs1 0ObeMa U300PETEHHNs, €CIIH HE 3asIBJICHO MHOTO.

TepMHH «HOCUTENBY» OTHOCUTCS K pPa30aBUTENIO, BCIOMOTaTENIbHOMY BEINECTBY MWIIH
HAMOJHUTEJIO.

«JlexapcTBeHHast popma» O3HaYaeT €OUHHIY BBEACHUS KOMIIO3HLIUU, KOTOPAs BKIIIOYAET
MHUKpPOUYACTHIy C¢ OOpaOOTaHHON IOBEPXHOCTBIO W TEPANEBTUYECKU AKTHUBHOE COEIUHEHHE.
IIpumepbl NekapCTBEHHBIX (OPM BKIIIOYAIOT HHBEKIMH, CYCIICH3HUH, XUIKOCTH, 3MYJIbCHH,
UMIUTAHTAThI, YaCTULbI, C(epbl, KPEeMbl, Ma3H, HHTAJSIHOHHbIE (HOPMBI, TpaHCIEPMAJIbHbIE
¢dbopmbl, OykkambHbIe GOpMBI, CyOIUHTBaIbHBIE (POPMBI, MECTHBIE (DOPMBL, Telib, MyKO3aJIbHbIE
dopwmsbl u T.11. «JlekapcTBeHHast popMay Takke MOXKET BKJIIOUATh, HAIIPUMEP, MHUKPOYACTHUILLY C
00paboTaHHOH TMOBEPXHOCTBIO, COAEPKAIIYI (apMaleBTUUECKH AKTUBHOE COCIUHEHUE B
HOCUTEE.

TepMuH «MuUKpOYacTHLIa» O3HA4aeT 4YacTHIy, pa3Mep KOTOPOM H3MepsieTcss B
mukpoMerpax (MkM). OOBIMHO MHKPOUYACTHI[A MMEET CPEAHHUIl TuameTp OT OKOJOo 1 MKM 1o
okoso 100 MkM. B HEKOTOpBIX BapuUaHTAaX OCYIIECTBJIEHUS MUKpPOUYACTULA UMEET CPEAHUM
auaMeTp oT okoso 1 1o oxono 60 MkM, Hanpumep, OT 0koJo 1 10 okoo 40 MxM; OT okoJio 10 o
ok0y10 40 MxM; oT oko0i0 20 mo okoao 40 MkM; oT oko0j0 25 mo okoao 40 Mxm; ot okoio 20 1o
okojo 35 MkM. Hampumep, mukpodacTuna MOXKeT UMeThb cpenHuil nuamerp 20-40 Mkwm.
Ucnonp3yemsblii  371ech TepMUH «MHUKpochepa» O3HA4aeT IO CYIECTBY CHEpUYECKYIO
MHKPOYACTHILY.

«TTaumMeHT» W «XO3SUHY» WU «CYOBEKT» MPENCTaBIsIET COOOM, KaK MPaBHUIIO, YEJIOBEKa,
OOHaKO B OoJiee LIMPOKOM CMBICIE MOXKET NPEACTaBIsATh Co00M MiekonuTaromee. B
aIIbTEPHATUBHOM BapUaHTE OCYILIECTBJIEHHS 3TO MOXKET OTHOCUTBCS, HAlIpUMep, K KOPOBE, OBLIE,
KO3€, JIoLaay, codake, KOUIKe, KPOJIUKY, KPBIChI, MBIIIH, IITULE H T.II.

TepMuH «MsITKast» WA «MSTKO» TMPU HUCMOJNB30BAHUU JUISl OMHCAHUS MOAU(DUKALIIU
MOBEPXHOCTH MHUKPOYACTHI] O3Ha4aeT, dro Monxudukanus (Kak MpPaBUIO, yIaJeHHe
MOBEPXHOCTHO-aKTUBHOTO BEIECTBA C TMOBEPXHOCTH, B OTJIMYHE OT BHYTPEHHEH CEpILIEBUHBI
YACTHIIbI) SBJISIETCS] MEHEE CTPOTOM, BBIPAXKEHHOW WIJTH OOIIUPHOM, YeM MPHU OCYINECTBICHUH TPU
KOMHATHOW TeMIlepatype B TeX ke ycioBusix. Kak mpaBmiio, MOAU(PUKALMIO TOBEPXHOCTH
TBEPIBIX MHKPOYACTHLl COTJIACHO HACTOSILEMY M300PETEHHIO OCYINECTBIISIIOT TAKUM CIIOCOOOM,
IPU KOTOPOM HE MPOHCXOAUT 00Pa30BaHUS 3HAUUTENbHBIX KAHAJIOB WJIH OOJBIINX MOP, KOTOPBIE

OyAyT 3HAYUTENBHO YCKOPSITh ACTPAAIMI0 MUKPOUACTHLIBI /71 ViVO, HO, B TO JK€ BPEMs, CITy>KaT
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IUIl YMATYEHUSI U YMEHBLICHUs] THAPOQUIBHOCTH MMOBEPXHOCTH UL COACWCTBHSI arperanuu i
Vivo.

TepmMuH «TBEepABI», HCIONB3YEMBIH IJIs1 XapPaKTEPHUCTUKU MHUKPOYACTHIBI C MATKO
00paboTaHHOH MOBEPXHOCTBIO, O3HAYAET, YTO YACTHUIIA SBIISIETCS 110 CYLIECTBY HETPEPBIBHOM 11O
CTPYKTyp€ MaTepuaa, B OTIINYHE OT F€TEPOr€HHON CO 3HAYUTEIbHBIMHI KaHAJIAMH U KPYITHBIMU
NOpaMH, HeXKeNaTeIbHbIM 00Pa3oM COKpPALIAOIUMU BpeMsi OMoerpasarim.

II. Arperupymromue MHKPOYACTHLIBI € MSFKO 00pa0OTAHHON MOBEPXHOCTBIO H
cnocoombl

B nacTosmem n3o0pereHnn mpensararoTcsi TBEpIble OHopasaraéMble MUKPOYACTHIIBI C
MSTKO 00paOOTaHHOW IMOBEPXHOCTBIO, KOTOPBIE NMPU UHBEKLHH 771 ViVo arperupyror B Oonee
KPYIHYIO 4YacTUIly (IpaHyjiy) TakuM oOpa3oM, YTO YMEHBILIAIOTCS HeXelaTeIbHble MOOOYHBIE
a¢dexThl Oonee MENKUX YaCTHULl, W SBJIAIOTCSA MOAXOMAAIUMY AU JUIMTENBbHOW (Hampumep, A0
TPEX MeCsALEB WIN 110 MEHBIIEH Mepe TPEeX MECSALEB, 1O YETHIPEX MECALEB, 10 ISITU MECSIIEB, 110
IIECTH MECSILEB, A0 CEMHM MECSLEB WIM B TeYeHHe Ooyiee AIHMTENbHOrO IMEepuoia) AOCTABKH
TEpaleBTUYECKOr0 AareHTa C 3aMEeMJIeHHbIM BBICBOOOXKIeHHMEeM. B  omHOM BapuaHTe
OCYLIECTBJIEHHs] TBepAble OuoOpasiaraeMble MHKPOYACTHIIBI C MATKO 00paboTaHHOM
MOBEPXHOCTBIO SIBJISIFOTCA TMOAXOASAIIMMHU i MHBEKLUU B IJ1a3a, NPU KOTOPOH YaCTHULIbI
arperupyroT ¢ oOpasoBaHMEM TpPaHyJbl M, TAKUM 00pa3OM, OCTAIOTCS BHE 3PUTEIBHOH OCH,
3HAYUTEJBHO HE Hapymas 3peHue. YacTHIpl MOTYT arperupoBaTh B OIHY MJIH HECKOJBKO
rpanyj. Pasmep arperara 3aBUCHT OT MaccChl (Beca) BBOIMMBIX YACTHII.

buopasnaraemple MUKPOYACTHUIIBI C MSTKO 00pa0OTaHHOW MOBEPXHOCTHIO, MpeiaraeMble
B HACTOALIEM JOKYMEHTE, OTJIMYAIOTCS OT «KapKACHBIX» MHKPOYACTHUL], HCIOJIb3yEMBIX JIs
MOBTOPHOTO POCTa TKAaHH Yepe3 MOpbl, KOTOPbIe MOTYT 3aHUMAThb KJIETKH WM TKAaHEBBINA
marepuai. Hamportus, paccMatpuBaeMble MUKPOYACTHIBI pa3padoTaHbl TaK, YTO MPEACTABISIOT
coboi TBepAbIE MaTEPHAJIbl JOCTATOYHO HU3KOH MOPUCTOCTH, YTO MO3BOJISIET UM arperupoBath ¢
oOpazoBaHneM OoJjiee KPyMHOH OOBEOUHEHHOW YaCTHLbL, KOTOpas JSPOAHMPYET B MEPBYIO
ouepenb TYTEM DSPO3UH MOBEPXHOCTH, U1 JUIMTENbHOM KOHTPOJMPYEMOH IOCTaBKH
JIEKapCTBEHHOTO CPEJICTBA.

IToBepXHOCTHO-MOAN(DUIIUPOBAHHBIE TBEPBIE arperHPYIOIHE MUKPOYACTULIBI COTIIACHO
HACTOSIIIEMY H300PETEHUIO SIBISIFOTCS TMONXOSIIUME, HANpUMEp, AJIT HHTPABUTPEATbHON
WHBEKLNH, UMIUIAHTATA, TIEPUOKYIISIPHOIN TOCTABKU WM JIOCTABKH 771 ViVO BHE TJIa3a.

IToBepXHOCTHO-MOAU(DUIIUPOBAHHBIE TBEPBIE arperHPYOIHE MUKPOYACTULIBI COTIIACHO
HACTOSIIEMY M300PETEHUIO TAKXKE SIBJSIFOTCS MOAXOMSIIUMHE I CHCTEMHOM, NMapeHTEPAbHOM,
TpaHCMEMOpAaHHOW, TpaHCAEPMabHON, OYKKAJbHOH, TOAKOKHOW, 3SHIOCHUHYCHUAJBHOM,

BHYTPUOPIOLIITHHOM, BHYTPUCYCTAaBHOM, BHYTPUXPSLIEBOM, BHYTPUMO3TOBOH,
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BHYTPUKOPOHAPHOMW, 3yOHOH, MEXIUCKOBOW, BHYTPUMBIIIEYHOH, BHYTPHUOIYXOJIEBOH, MECTHON
WIN BarMHAJIBHOW TOCTABKH JIFOOBIM CITOCOOOM, MOJIE3HBIM /ISl IOCTABKH i71 ViVO.

B opHOM BapmaHTe OCYIIECTBIEHUS H300peTeHHE, TakuM o0pa3oM, OTHOCHTCSA K
MOBEPXHOCTHO-MOAN(PUIUPOBAHHBIM TBEPAbIM arperupyroIluM MHKPOYACTHLIAM, KOTOPBIE
BKJIFOYAIOT IO MEHbLIEH Mepe OAMH OHOopas3jiaraeMelii MOJUMEp, MPU 3TOM MOBEPXHOCTHO-
MOAU(HUIUPOBAHHBIE TBEP/bIE ArPErHPYIOLINE MHKPOYACTHIBI UMEIOT TBEPAYIO CEPIALIEBUHY,
BKJIFOYAIOT TEPANEBTHUECKUH areHT, UMEIOT MOJU(PUIIMPOBAHHYIO MIOBEPXHOCTh, 00paboTaHHYIO
B MATKUX YCJIOBUSX MpuU TemnepaType okoio 18 °C unu Huxke s yAaleHUs MOBEpPXHOCTHOTO
MOBEPXHOCTHO-aKTUBHOI'O BELIECTBA, SIBJSIOTCS JOCTATOYHO MAJbIMU JUIsl UHBEKLUU i1 VIVO U
arperupymor iz vivo ¢ 00pa3oBaHUEM IO MEHbIIEH Mepe OHON IpaHyJIbl Pa3MepPOM MO MEHbIIEH
mepe 500 MKM i1 Vivo TakuM CIIOCOOOM, KOTOPBIH O0ECIeYnBaIOT JOCTaBKY JIEKApPCTBEHHOT'O
CPEeACTBa C 3aMeJIJIEHHbIM BBICBOOOXKIIEHUEM /71 ViVO B TE€UEHHE N0 MEHbIIEH Mepe OHOrO, IBYX,
TpeX, ueTblpex, MATH, IeCTH WIM ceMu MecsueB uian  Oonee. [loBepXHOCTHO-
MOAM(UIMPOBAHHBIE TBEPAbIE Aarperupyrollue MHKPOYACTHULIBI SIBJISIOTCS TOAXOASILIMMHU,
HalpuMep, AJi1 MHTPABUTPEAIbHON HHBEKLUHM, UMIUIAHTATa, BKJIOYAs TIJIA3HOM HMILIAHTAT,
NEePUOKYJIAPHONU AOCTABKH UJIU TOCTABKU /A ViVO BHE IJa3a.

ANbTepHATUBHO, 00pabOTKy MOBEPXHOCTH OCYIIECTBIISIIOT MPU TeMIiepatype okojio 10
°C, 8 °C umnu 5 °C, W HUKeE.

OO0paboTKy MOBEPXHOCTH MOKHO TNPOBOAMTH Npu JroOoM 3HaueHuun pH, koTtopoe
nocTuraer Jkenaemon uenu. Heorpanuuusaromue mnpumepbl 3HadueHuil pH Haxomsatcs B
IHAaIa3oHe OT OKOJIO 6 A0 OKO0JO 8, OT 0KoJIo 6,5 mo okoJio 7,5, oT 0koy1o 1 10 0KO0JI0 4; OT OKOJIO
4 no okoso 6; U OT OKOJIO 6 A0 OKOoJo 8. B ONHOM BapHaHTe OCYLIECTBJIEHHUs 00pabOTKy
MOBEPXHOCTU npoBogAT npu pH B amanazone ot okosno 8 no okoso 10. B ogHOM BapuaHTe
ocymecTBiieHHs: 00paboOTKy MOBEPXHOCTH MOXKHO TMPOBOAMTH Mpu pH B nuama3zoHe OT OKOJO
10,0 mo okono 13,0. B omHOM BapuaHTe OCYLIECTBJIEHHsI OOpPaOOTKY MOBEPXHOCTH MOKHO
npoBoaAuTh npu pH B nuanazone ot okojo 12 1o okono 14. B onHOM BapuaHTE OCYLIECTBICHUS
00paboTKy MOBEPXHOCTH MOKHO MPOBOIAUTH C MCIIOJIb30BAHHEM OPTaHUYECKOTO PAaCTBOPUTEIIS.
B onmHoM BapmaHTe oOcymecTBieHHs OOpabOTKy TOBEPXHOCTH MOXKHO IPOBOAUTH C
UCIIOJIb30BAaHUEM 3TaHoJNa. B npyrux BapuaHTax OCyIIeCTBIEHHs 0OpabOTKy NOBEPXHOCTH
NPOBOISAT B  pPAacTBOpPUTENE, BBHIODAHHOM M3 METAHOJNA, OSTHJALeTaTa W JTaHONA.
HeorpannuusaromyumMy npuMepamu sIBJISIFOTCSL 3TaHOJN C BOAHBIM OpPraHUYECKUM OCHOBAHUEM,;
5TAHOJ M BOAHOE HEOPraHMYECKOE OCHOBAHWE, 3TAHOJN M THUAPOKCUJ HATPHs, STAHON U
TUAPOKCHJ Kajvsl, BOAHBIM KUCHBIA PACTBOP B 3TAHOJIE, BOAHAS COJIIHAs KUCJIOTA B 3TAHOJE, U

BOJHBIN XJIOPUA Kajus B 3TAHOJIE.
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ITpumepsl TBEPABIX CEPALIEBHUH, BKIIIOYEHHBIX B HACTOALIEe M300pETEHHE, BKIFOYAIOT
TBEPJbIC CEPALICBHHBI, COAEpIKallie OHopas3iaraeMblii MOJUMEP C MOPUCTOCTBHIO MEHEe YeM
10%, ¢ mopucroctero 8%, 7%, 6%, 5%, 4%, 3% wunu 2%. Ilopucrtocts, HcHoJb3yeMasi B
HACTOSIIEM AOKYMEHTE, OMNpENeNseTcs COOTHOIIEHHEM O0BbeMa MyCTOT K oOmeMy oOBemy
MOBEPXHOCTHO-MOAN(PHUIUPOBAHHON TBEPAOH arperupyroueid MUKpOYacTULIbL.

IToBepXHOCTHO-MOAN(UIIMPOBAHHBIE TBEPBIE arperHPYOUNE MUKPOYACTULIBI COTIIACHO
HACTOSIIEMY H300pPETEHHI0 OOECIIEYMBAIOT JOCTaBKY C 3aMEUIEHHBIM BBICBOOOKIEHHEM B
TE€YeHHE MO MEHbILIEH Mepe OJHOrO0 Mecslia WM MO MEHbIIEH Mepe ABYX MeECsLEeB, WIH IO
MEHBIIEH Mepe TPEX MECSLEB, NN [0 MEHBILIEH Mepe YEThIPEX MECSLEB, WU IO MEHBIIEH Mepe
IISITH MECSILIEB, UJIH 110 MEHbILEH Mepe LIECTU MECSLIEB, MJIK IO MEHbLIEH Mepe CEMU MECSLEB.

TepaneBTudeckuii areHT, JDOCTaBJSIEeMbIH MOBEPXHOCTHO-MOAU(ULIMPOBAHHON TBEPHOH
arperupyromeil MUKpOUacTHLIeH, NpencTaBisieT cCOOOMl B OJHOM BapHAHTE OCYLIECTBIICHHS
(dapmanLeBTHYECKOE WM OHOJOTHYECKOe JIEKAPCTBEHHOE CPEACTBO. B  HEorpaHW4MBarOIINX
npuMepax (apMaleBTUUECKHE JIEKAPCTBEHHBbIE CPEINCTBA BKJIIOYAOT CYHUTHHUO, JIpyrou
MHTHOUTOP TUPO3SUHKHMHA3BI, MPOTHBOBOCHAIHUTENBHOE JIEKAPCTBEHHOE CPEACTBO, aHTHOMOTHK,
UMMyHoCynrpeccuBHbeli  areHT, aHTU-VEGF arent, antu-PDGF arenr wumm npyrue
TEPaNeBTUYECKUE areHThI, KaK ONMUCAHO HUXKE.

B opHOM BapuaHTe OCYINECTBJIEHHS TOBEPXHOCTHO-MOOU(PHUIIMPOBAHHAS TBEpHAAs
arperupyroias MUKpoJyacTvlia UMeeT cpeaHuil auamerp B auanazone 10-60 mkm, 20-50 Mxm,
20-40 mxmM, 20-30 mxm, 25-40 Mxm unu 25-35 MKM.

Kpome  TOoro,  mnoOBEepXHOCTHO-MOAM(DHULMPOBAHHBIE  TBEPAbIE  ArpETUPYIOLIHE
MHUKpPOUYACTHIIBI PACKPBITOTO M300PETEHUS] MOTYT arperupoBaTh ¢ 0Opa3OBaHUEM IO MEHBIIEH
Mepe OAHOM I'paHyJibl IPU BBEAECHUHU /71 Vivo ¢ AuaMeTpoM o meHbluen mepe 300 MM, 400 MM,
500 mxm, 600 mxm, 700 mxm, 1 mm, 1,5 MM, 2 MM, 3 MM, 4 MM HITH 5 MM.

B opHOM BapuaHTe OCYLIECTBJICHUS MOBEPXHOCTHO-MOIU(UIIMPOBAHHBIE TBEPIbIC
arperupyromue MHKPOUYACTHIBI COTJIACHO HACTOSIIEMY H300pETeHHI0 OOpasyioT TpaHyiy in
ViVOo, KOTOpas BbICBOOOXKNAET TEparmeBTUYECKUN areHT 0e3 «B3pbIBHOrO» 3ddexra,
cocrassroniero Oonee yem okosio 10 mpoueHToB mim 15 mpoueHTOB OT OOIIel Harpy3kd, B
TeUeHHe Mepuoja BPEMEHHU, COCTABJISIIOLIET0 OAHY HENEN0, WM MsATh, YeThipe, TPH, J1BAa WU
OJIUH J1€Hb.

B HexoTOpbIX BapuaHTax OCYLIECTBJIEHUS UIUTEIbHYIO KOHTPOJUPYEMYIO IOCTaBKY
JEKApCTBEHHOTO CPEACTBA OCYIIECTBIIIOT IMyTeM KOMOWHHPOBAHUS 3PO3HH  IOBEPXHOCTH
arperupoBaHHON MHKpPOUYACTHLIBI B TEUEHHE HECKOJIbKHX MeCsLEeB (HampuMmep, OAHOTO, IBYX,
TpeX WM 4YeThIpeX MecsleB uiu Oojee) ¢ MOCNIeAyromed 3po3uel OCTAbHBIX 4YacTel

aneFHpOBaHHOfI MHKPOYAaCTULBI, ¢ MOCICAYHOIINUM MEIJCHHBIM BbICBO60)KI[eHI/IeM AKTHUBHOI'O
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BeIecTBa W3 OENKOB in Vivo, C KOTOPBIMH OH CBs3aH, B TE€UYEHHE INEPHOAA IIUTEIHHOTIO
BBICBOOOXKICHHST W3 arperMpoBaHHONW dYacTHLBL B  1OpyroMm BapwaHTe OCYINECTBICHUS
MHUKpPOYACTHIIA 3HAYUTENbHO AETPAANPYET MyTeM 3PO3UH IMMOBEPXHOCTH B TEUEHHUE IEPHOJA,
COCTABJISIIOLIET0 MO MEHbBIIEH Mepe OKOJO OJHOTO, JIBYX, TPEX, YeThIpeX, ISITH WM LIECTH
MecsLeB Wi Oosee.

B npyrom BapmaHTe OCYIIECTBJIEHHS] MOBEPXHOCTHO-MOIU(HUIIMPOBAHHBIE TBEPIbIE
arperupyromuye MHKPOYaCTHLbI COTJIACHO HACTOALIEMY H300PETEHHI0O HMEIOT Harpy3ky
JekapcTBeHHbIM cpeacTtBoM 1-40 macc.%, 5-25 macc.% unm 5-15 macc.%.

ITpumepst HOJIMMEPHBIX KOMITO3ULIUH, BKJIFOUEHHBIX B MOBEPXHOCTHO-
MOAU(HUIMPOBAHHBIE TBEPAbIE Arperupyrollde MHUKPOYACTHUIBI COTJIACHO  HACTOALIEMY
H300pETeHNIO, BKJIFOYAIOT, HO 0€3 OrpaHWYeHHs, MOJTHU(JaKTHA-CO-TJIMKOJIN), TOJU(JIAKTUA-CO-
IJIMKOJINA), KOBAJEHTHO CBS3aHHBIN C MOJMATHICHIIIMKOJEM, Oojiee OIHOro OuopasyiaraeMoro
NoJMMepa WM COIOJUMEpa, CMEIIAHHBIX BMECTe, HalpuMep, CMeChb MONU(JIAKTUA-CO-
IJIMKOJINAA) U TONU(JIAKTUA-CO-TIMKONINAA), KOBAJIEHTHO CBS3aHHOTO C MOJMATUIICHIIHKOJIEM,
NOJIN(MOJIOYHYIO KHUCJIOTY), MOBEPXHOCTHO-aKTHBHOE BEINECTBO, TAaKOE KaK IOJMBHHUJIOBBINA
crupT (KOTOPBIH MOXKET MPEACTABIATh COO0H MMAPOIM30BAHHbINA NOJIMBUHHUIIALIETAT).

B npyrom BapuaHTe OCYIIECTBICHHS B H300PETEHHUH MPEAaraeTcsi WHbEKIMOHHbIH
MaTepuaj, KOTOPbIH BKJIIOYAET MHKPOUYACTHLIbI COTJIACHO HACTOSIIIEMY H300pPETeHHIO B
(apMarieBTHYECKH TPUEMIIEMOM HOCHTENE Ui BBENEHUs in Vivo. IHBEKIIMOHHBIA MaTepHha
MOKET BKJIFOYATh COEIMHEHHE, KOTOPOEe MHTHOUPYET arperanur) MHKPOYACTHULl 1O WHBEKIIHH,
W/WIIN yCUJIUTENb BS3KOCTH, W/WIN COJNb. B OIHOM BapHaHTe OCYINECTBJICHUS HMHBEKIMOHHBIN
MaTepuag  CONEPKUT  TMOBEPXHOCTHO-MOAM(MULIMPOBAHHBIE  TBEPIAbIE  arperupyromue
MHUKpPOUYACTHIIBI TP KOHLIEHTPALUK B Auamna3oHe okojo 50-700 mr/mi, 500 mr/mi wiu MeHee,
400 mr/ma unu menee, 300 mr/mn unu Menee, 200 Mmr/mit uiu MeHee, Wi 150 Mr/mi Ui MeHee.

Hacrosimmee m3o0pereHne, KpoMe TOTO, BKIFOUAET CIOCOO TOJIYUEHHUS! MOBEPXHOCTHO-
MOAU(PUIUPOBAHHBIX TBEPBIX arPEerHPYIOLINX MHUKPOYACTHLI, KOTOPBIA BKITFOYAET:

1) NEPBYI0 CTAAHMIO TOJYYEHUS MHKPOUACTHL, COAEPXALINX OOUH WU Ooiee
OuopasnaraeMpIx MOJUMEPOB, MYTEM pPACTBOPEHHs WM IUCIEPrHPOBAHUsS IMOIUMepa(oB) U
TEPANeBTUYECKOrO areHTa B OJHOM WM 0OoJiee pacTBOPHUTENSIX ¢ 00pa30oBaHHUEM PacTBOPA HIIH
IUCTIEPCHU TIONIUMEPA U TEPANEBTHUECKOrO areHTa, CMEIIMBAHUS PacTBOpPA WINM JUCTIEPCHU
NOJIIMEPa U TEPANeBTHYECKOrO areHTa ¢ BOAHOU (pa3ol, comeprkameil moBepXHOCTHO-aKTUBHOE
BEIECTBO, C IOJYYEHHEM HACBIIICHHBIX PACTBOPUTENIEM MHKPOYACTHUIL], M 3aTeM YyIOaJICHUS
pactBopuTens(eil) ¢ MoNydYeHHEeM MHUKPOYACTHUL], KOTOPBIE CONEPIKAT TEPAIeBTUYECKUN areHT,

MOJIMMEP U MOBEPXHOCTHO-AKTUBHOEC BEIIECTBO, 1
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(1)  BTOpPYK CTamui0 MSrKOi 0OpaOOTKM TOJBKO TOBEPXHOCTH MMKPOYACTHL,
MOJIyYeHHBIX Ha craguu (1), mpu Temmeparype okono 18 °C wim HUXKE B TEUEHUE
HeoOs13arenpHO 10 okodo 140, 120, 110, 100, 90, 80, 70, 60, 50, 40, 30, 10, 8, 5, 4, 3, 2 nmu 1
MHUHYTBI, AreéHTOM, KOTOPbIH yAaiseT IOBEPXHOCTHOE IOBEPXHOCTHO-AaKTUBHOE BEIECTBO,
MOBEPXHOCTHBIE MOJUMEPBI MITH TIOBEPXHOCTHBIE OJIMTOMEPBI TAKUM 00pa30M, YTO HE BBI3BIBAET
3HAYUTEIHHOrO 00pa30BaHMs BHYTPEHHUX TOP; U

(111)  M30NIMpPOBaHHE MUKPOYACTHUI] C 00Pa0OTAaHHON MOBEPXHOCTHOCTBIO.

B ompeneneHHbIX BapuaHTaX OCYLIECTBIEHUs CTaauio (ii), OIMCAHHYIO BBILIE,
ocymecTBIsOT pu Temmeparype awke 17 °C, 15 °C, 10 °C unu S °C. Kpome Toro, craguro (1ii)
HeoOs13aTeNbHO NPOBOAAT npu Temnepartype Hioke 25 °C, muxe 17 °C, 15 °C, 10 °C, 8 °C unm 5
°C. Crapuo (i1), HarpuMep, MOXKHO MPOBOAUTH B T€UCHHE MeHee 8, MeHee 6, MeHee 4, MeHee 3,
MeHee 2 Ui MeHee 1 MUHYTBI. B oiHOM BapuaHTe ocyiuecTBieHus cTaauio (11) MpOBOAAT MEHee
yem 3a 60, 50, 40, 30, 20 unu 10 MunyT.

B omHOM  BapuaHTe  OCYINECTBIEHHMS  CIOCOO  TOJNYYEHUS  MOBEPXHOCTHO-
MOAM(PUIMPOBAHHBIX TBEPABIX arperHpyrOIIUX MUKPOUACTHUL] BKIIOUAET UCTIONIb30BAHNE areHTa,
KOTOPBII yAajsieT MOBEPXHOCTHOE IMOBEPXHOCTHO-aKTHBHOE BellecTBO. Heorpanuuusaromue
NpUMEpbl BKJIIOYAIOT, HANpHMEp, AareHTbl, BbIOpAaHHBIE M3 BOAHOTO pPACTBOPA KHCIOTHI,
3a0ydepennoro ¢ocharom (PU3NOIOTHUECKOTO PacTBOpa, BOABIL, BOAHOro pactBopa NaOH,
BOJTHOT'O PaCTBOpA COJITHOM KHMCJIOTBI, BOJHOTO PACTBOPA XJIOPUIA KaJIHsl, CIIUPTA WM 3TAHOJA.

B onmHOM  BapmaHTe  OCYWIECTBJIEHHS]  CIMOCOO  TMOJNyYeHHs  MMOBEPXHOCTHO-
MOAU(PUIUPOBAHHBIX TBEPABIX ArPETHPYIOIINX MUKPOYACTHI] BKJFOUAET HCTIOJIb30BAHUE areHTa,
YOATAIOIEr0 TOBEPXHOCTHOE IMOBEPXHOCTHO-AaKTUBHOE BELIECTBO, KOTOPBIA  BKJIIOYAET,
HaNpUMep, pPacTBOPUTENb, BbIOPAHHBIM W3 CIUPTA, HAMPHUMEp, STaHOJA;, 3(Hp, aLEeTOH,
arteronutpui, DMSO, DMF, THF, numerunaneramun, nucyiabbun yrieponaa, xjaopodopm, 1,1-
IVXJIOPATaH, TUXJIOPMETaH, STHJIALETAT, TeNTaH, TeKCaH, METAHOJI, METHJIALIETAT, METHII-Mpent-
oytunosbiii 3¢up (MTBE), nenran, mponaHoj, 2-MpOMaHo, TOJXyoJ, N-METHIMHPPOIUIUHOH
(NMP), anteramuzt, munepasus, TpUITHIEHIUAMIH, 110Jbl U CO».

ATEHT, KOTOpPBII yIalsieT MOBEPXHOCTHOE MOBEPXHOCTHO-aKTUBHOE BEIIECTBO, MOXKET
npeacTaBisTh coboil menouyHoi OydepHbiii pacTBop. Kpome TOro, areHT, KOTOpPBIA yAaiseT
MOBEPXHOCTHOE TMOBEPXHOCTHO-AKTHBHOE BEIIECTBO, MOXKET COZIEPIKaTh OCHOBAHUE, BBIOPAHHOE
U3 TUAPOKCHIA HATPUS, TUAPOKCHAA JIMTHS, THAPOKCHUAA Kalus, THAPOKCHAA KaJbLUs,
THAPOKCUIA MAarHus, aMuaa JIUTHs, aMuAa HaTpus, kKapOoHata Oapusi, TMApOKCHIa Oapwus,
TUAPOOKHCH Oapusi, kapOOHaTa KaibIHsl, KapOOHaTa Ie3Ws, THAPOKCHOA Le3us, KapOoHarta
auTus, kapOoHata MarHus, KapOoHata Kanusi, KapOoHarta HaTpusi, kapOoHaTa CTPOHIHA,

aMMHaKa, METUJIaMUHA, OTHUJIAaMUHA, TMPONHUJIIaMHHA, HW30MNpONUIaMUHa, AUMCTHIIAMHHA,
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OUSTUJIAMUHA, JTUMPONWIAMHUHA, JUU3OMNPONIIAMHUHA, TPUMETWIAMHHA, TPHUSTUJIAMHHA,
TPUMNPONIJIAMIUHA,  TPUH3OMPONIJIAMUHA, AHWIWHA, METWJIAHWINHA, JUMETHJIAHUJINHA,
NUPUMHA, Aa3aroJIONIANHA, OCH3WJIaMHHA, METHIOCH3WJIAMHUHA, JAHMETHIIOCH3MIIAaMHHA,
DABCO, 1,5-nuazabunukno[4.3.0]JHon-5-eHa,  1,8-muazabunukio[5.4.0]HoH-7-eHa,  2,6-
JyTHAUHA,  MOp(oJMHA,  NUNEPUANHA,  NUMNEpPa3suHa,  INPOTOHHOM  TyOKw, 1,5,7-
Tpuazabuunkio[4.4.0]nek-5-eHa, TpUIIEJICHAMIHA, THIPOKCHIA aMMOHHS, TPUITAHOIAMHHA,
sTaHojamMuHa u Trizma.

B omHOM  BapmaHTe  OCYWIECTBJIEHHS  CIOCOO  TMONYYEHHs  MMOBEPXHOCTHO-
MOIU(ULIMPOBAHHBIX TBEPABIX arperupyOMUX MUKPOYACTHI] BKJIFOYAET UCTIOJIb30BAHUE areHTa,
YIAQIAIOLEr0 MOBEPXHOCTHOE TMOBEPXHOCTHO-AKTHBHOE BELIECTBO, HANPUMEp, BBIOPAHHOI'O U3
CIIEYIOIINX . BOIHBIN PacTBOpP KUCIIOTHL, 3a0ydepenHslii pocharom pusnonornueckuii pacTsop,
Bona win NaOH B mpucyTcTBUM pacTBOPUTENS, TAKOTO KaK CIUPT, HampuUMep, 3TaHoi, 3dup,
aeron, auetonutpwi, DMSO, DMF, THF, numerunaueramun, AWCYJbQUA YINIEPOAa,
xynopodopm, 1,1-auxmopaTaH, AMXJIOPMETaH, OSTHUJIALETAT, TeNnTaH, TIeKCaH, MeETaHOJ,
MeTujanerar, Metwi-mpem-0ytunosbiii 3pup (MTBE), mnenTtan, 3TaHOJ, NpomaHon, 2-
npomnaxoJ, Toayos, N-metunnupponuanHon (NMP), aneramun, nunepasus, TPUITUICHINAMUH,
auogel 1 CO;.

B opnHOM BapuaHTe OCYIIECTBJIEHHS areHT, KOTOPbIH yJajseT MOBEPXHOCTHOE
MOBEPXHOCTHO-aKTUBHOE BEIIECTBO, MOKET COIEPKaTh BOMHBIA pPAaCTBOP KHCJIOTHI. ATEHT,
YOATAIOIUN TTOBEPXHOCTHOE MOBEPXHOCTHO-AaKTUBHOE BEIIECTBO, MOXKET COAEPIKATh KUCIOTY
UMEIOLIYI0 ~ HEOpraHWM4YecKoe  TMPOMCXOXKIEHHe,  BKJIOUas, HO 0e3  OrpaHuYeHus,
XJIOPUCTOBONOPOAHYIO, OpPOMHCTOBOIOPONHYIO, CEPHYIO, CyJabpaMUHOBYIO, (ochopHyo,
A30THYIO U T.IL; WA OPTaHUYECKOE MPOUCXOKIEHHE, BKIFOYasi, HO 0€3 OrpaHHYeHHs], YKCYCHYIO,
NPOMHMOHOBYIO, SIHTAPHYIO, TJIMKOJIEBYIO, CTE€APHHOBYID, MOJIOYHYIO, SIOJIOYHYIO, BUHHYIO,
JVMOHHYI0, aCKOPOMHOBYIO, TAMOBYIO, MAJIEMHOBYIO, THAPOKCUMAIIEMHOBYO, (PEHIITYKCYCHYIO,
IJIyTAMHHOBYIO,  OCH30WHYI,  CAJIMLWJIOBYI0,  ME3HWJIOBYIO, 3CHJIOBYKO,  OECHIIOBYIO,
CyJIb(paHUIOBYIO, 2-aleTOKCUOEH30MHY IO, (dbymaposyro, TOJYOJICYJIb() OHOBYIO,
METaHCYIb(POHOBYIO, STAaHAKNCYIb()OHOBYIO, MaBeneByro, n3eTnoHoByrw, HOOC-(CH»),-COOH,
rae n paBHo 0-4, u T.00.

B opgHOM BapmaHTE OCYIIECTBJICHHS areHT, KOTOPBIH yAaiseT MOBEPXHOCTHOE
MOBEPXHOCTHO-aKTUBHOE BEIIECTBO, HE MPEACTABISET COOON areHT, BhI3BIBAIOIINHN JErpagalifio
OuopasnaraeMoro noJrMepa B YCJIOBHSIX peakuuu. [ uapoduibHOCTh MUKPOYACTHUI] MOXKET OBITh
CHIDKEHA ITyTEM YJIaJICHHsI IOBEPXHOCTHO-AKTUBHOTO BEIECTBA.

B onmHOM  BapmaHTe  OCYWIECTBJIIEHHS]  CIOCOO  TMONYYEHHs  MMOBEPXHOCTHO-

MOAN(PHUIUPOBAHHBIX TBEPABIX ArPETHPYIOIINX MHUKPOYACTHI] BKIFOUAET HCIIOJIb30BAHHIE areHTa,
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yIAJSIOLIEro MOBEPXHOCTHOE IOBEPXHOCTHO-aKTHBHOE BELIECTBO, KOTOPBIH  CONEPIKUT
pacTBOpPUTENb, BBIOPAHHBIM M3 CIHUPTA, HANpPHMEP 3TaHoNa, 3(Qupa, aneToHa, aleTOHUTPUIIA,
DMSO, DMF, THF, npumerunauneramuna, aucyibdpuma yriaepoma, xiopodopma, 1,1-
IUXJIOP3TaHa, AUXJIOPMETaHa, STUNIALeTaTa, FenTaHa, reKcaHa, MeTaHoJa, MeTUJIALeTaTa, METHII-
mpem-6ytunosoro 3¢upa (MTBE), nenrana, staHona, npomnaHoia, 2-MponaHoia, Toiayona, N-
metunmupponuanHora (NMP), aneramuna, nunepasuHa, TpusTHIIeHANaMuHa, 1uojios 1 COz. B
TUIIMYHOM BapUaHTE OCYINECTBJIEHUS B Crocode oOpabOTKM MOBEPXHOCTH MPUMEHSIOT areHT,
YA UM TOBEPXHOCTHOE MOBEPXHOCTHO-AKTUBHOE BEIECTBO, KOTOPBIN COAEPKUT 3TAHOII.

O(ddexTUBHOCT  MHKAINCYJIHPOBAHUS B  CIOCOOE  TOJNY4YEHUS]  IMOBEPXHOCTHO-
MOAU(PHUIMPOBAHHBIX ~ TBEPABIX  arperHpyroLlIMX  MHKPOYaCTHULl 3aBHCUT OT  YCJOBUH
(bopMHUpPOBaHUS MHUKPOUYACTHULl M CBOWCTB TEPANEBTHUECKOTO areHTa. B HEKOTOpBIX BapHaHTax
ocyuiecTBiieHus 3(H(HEKTUBHOCTb UHKATICYIMPOBAHUS MOKET COCTABIISITh Ooiee ueM okojio 5S0%,
oosiee uem okoJio 75%, 6ogee uem okoiio 80% uau 6osee uem 0koj0 90%.

B omHOM  BapuaHTe  OCYINECTBIEHHMs  CIOCOO  TOJNYYEHUS  MOBEPXHOCTHO-
MOAMGUIIMPOBAHHBIX TBEPABIX AarperupyroIqux MHKpO4YacTHLl BKmouaer 75/25 PLGA B
KauecTBe OMopasyiaraeMoro rnojumepa.

B anbrepHaTMBHOM BapHaHTE OCYLIECTBIEHHsS CIIOCOO MOJYyYEHHsI IMOBEPXHOCTHO-
MOAU(UIUPOBAHHBIX TBEPHAbIX ArPErHPYIOIIMX MHKPOUYACTHIl OCYIIECTBIISIOT mpu pH Hinke
okoJio 14 u Beime 12, Hmwke 12 u Boime 10, Hske okojio 10 u BbIIE 8, HUXKE OKOJIO 8 M BbIIIE
OKOJI0 0, HelTpanbHOM pH, HIke 0k0J10 7 U Bbille 4, HUXKE OKOJIO 4 1 Bbile 0KoJio 1,0.

B oxgHOM BapuaHTe OCyIIeCTBJICHUS CTaauio (11), OMMCAHHYIO BBILIE, TPOBOISAT B TCUCHHE
MeHee uem okoso 140, 120, 110, 100, 90, 60, 40, 30, 20, 10, 3, 2 wiu 1 MUHYTHIL

B eme onmHOM BapwaHTe OCYIIECTBJICHMs TpEIJIaraercs Crnocod  JeueHus
0(hTaBMONIOTHYECKOTO HAPYIIEHUs, KOTOPBIH BKJIFOYAET BBEACHUE XO3SUHY, HYKAAOIIEMYCS B
5TOM, TOBEPXHOCTHO-MOAM(PHLUHUPOBAHHBIX TBEPIbIX arperupyroIluX MUKPOYACTHL, KOTOPBIE
BKJIFOYAKOT 3((eKTHBHOE KOIMYECTBO TEPANEBTUYECKOTO AareHTa, IMPH 3TOM COIEpIKalue
TEPANeBTHUECKUII  areHT MOBEPXHOCTHO-MOAM(ULIMPOBAHHBIE TBEPABIE  ArperupyrOLIHe
MHUKPOUYACTHIIBI MIOCTYTAIOT MyTEM MHBEKIHH B TJ1a3 U arperupyroT inn vivo ¢ oOpa3oBaHUEM I10
MEHbIIEH Mepe OfHOI rpaHysbl pa3MepoM Mo MeHblnei Mepe S00 MKkM, KoTopasi oOecrneunBaeT
JOCTABKY JIEKAPCTBEHHOTO CPEACTBA C 3aMEIJICHHbIM BBICBOOOKICHHEM B T€UEHUE IO MEHbINEH
Mepe OJHOTO, IBYX WJIH TPEX, YEThIPEX, ITATH, MECTH, CEMU I DOJiee MECSIIIEB TAKUM 00pas3oMm,
YTO IpaHyJia OCTAEeTCs [0 CYLIECTBY BHE 3pUTENLHOM OCH, 3HAUUTENbHO HE Hapylas 3peHHUe.

B anbrepHaTHMBHOM BapuaHTe OCYLIECTBJIEHMsS] MAaCCOBBIM MPOLEHT IOBEPXHOCTHO-

MOAN(HUIUPOBAHHBIX TBEPABIX ArPETHPYIOIINX MHKPOYACTHI], KOTOPbIE HE arperupoBaHbl B
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OoJjiee KPYMHYIO TPaHYITy i1 VIvo, COCTaBsieT OKoyio 10 MpOIeHTOB Wik MeHee, 7 TIPOLEHTOB UJIH
MeHee, 5 TIPOLIEHTOB WJIM MEHEE MK 2 TIPOLIEHTA UITH MeHee OT 001Iel BBEIEHHON MacChl.

B opHOM BapuaHTe OCYLIECTBIEHHS IMOBEPXHOCTHO-MOIU(UIIMPOBAHHBIE TBEPIbIC
arperupyroure MUKpOYaCTHIIBI HE BBI3BIBAIOT CYIECTBEHHOTO BOCTIAJICHHS B IJIA3y.

B npyrom BapmaHTe OCYIIECTBJIEHHS] MMOBEPXHOCTHO-MOIU(HUIIMPOBAHHBIE TBEPIbIE
arperupyroIue MUKPOUACTULbI HE BBI3bIBAIOT IMMYHHOI'O OTBETA B IJIa3y.

B oxgHOM BapuaHTe OCYLIECTBICHUS TOBEPXHOCTHO-MOIU(PUILIMPOBAHHbBIE MUKPOYACTHULIBI
COTJIACHO HACTOSLIEMY H300pETeHHIO, KaK OINUCAHO 34eChb, NPUMEHSIOT MJs  JIeYeHHUs
3a00neBaHMsl, KOTOPOE TPEACTaBIseT COOOH TIJIayKoMy, HapylIeHHE, OINOCPENOBAHHOE
kKapOoaHruapa3oH, HapylIeHHe WM AHOMAJHIO, CBA3aHHYIO C YBEJIWYEHHEM BHYTPHIJIA3HOTO
nasnenus (IOP), Hapyimenue, onocpenoBaHHOE CUHTa30# okcuaa a3ota (NOS), win HapyIueHue,
TpeOyrolee HEHPONPOTEKIINH, TAKOW KaK pereHepalii/BOCCTAHOBJICHUS 3pUTEIbHBIX HEPBOB. B
APYIOM BapHaHTe OCYILIECTBIEHHs, B Ooyiee oOImeM ciydae, HapylIeHHe, MOABEpPracMoe
JICYEHUIO, MPEACTaBIseT COOOH ayiepruyeckuii KOHbIOHKTHBHT, MEPEIHUI YBEUT, KaTapakTy,
CYXyI0 WM BJaXKHyO (opMy BO3pacTHOW MakyispHOW nereHepauuu (AMD) wnmm
IMa0ETHYECKYI0 PETHHOMATHIO.

IIpennaraercss eme OAMH BAapUAHT OCYINECTBJICHUS, KOTOPBIA BKIIFOYAET BBEIEHHE
MHUKpPOUYACTHIBI ¢ 0OpabOTaHHOW MOBEPXHOCTHIO, conepskameil 3(dekTuBHOE KOJMUECTBO
(bapMarieBTHYECKH AKTUBHOTO COCIMHEHHUS WM ero (papMaleBTHYECKH NPUEMIIEMON COJIH,
HeoOs13aTeNbHO B (DapMalleBTUYECKH NMPUEMIIEMOM HOCHUTENE, XO3SIMHY IS JISYSHHUS TJIa3HOTO
WK IPyroro HapylIeHHus, KOTOPbIi MOXeT MOJy4YUThb OnaronpustHbii 3Q(GeKT B pe3ysbraTe
MECTHOW WJIM JIOKQJIbHOW JOCTAaBKH. Tepamusi MOXET TMPENCTaBJsATh COOOW JOCTaBKY B
NEPEIHIOK WM 3aJHIOK0 KaMepy TIJ1a3a. B KOHKPETHBIX acleKkTaX MHKpPOYacTULy C
00pabOTaHHOW MOBEPXHOCTBIO, coaepkaiyr 3(dekTHBHOE KONMMYeCTBO (HapMaleBTUYECKH
AKTHBHOTO COEIWHEHUs], BBOIST MJIsl JIEYSHHsS] HAPYLICHUS POTOBHUIIbI, KOHBIOHKTHUBBI, BOIHOM
ONMyXOJIM, PAany’KK{, IMJIHAPHOTO TeJa, CKJIEPbl XPYCTaJHKa, COCYAHCTONH OOOJIOUKH,
NUTMEHTHOTO STIUTENNS] CETYATKH, HEHPOHAIBHON CETYaTKH, 3PUTEIBHOrO HEpBA WM OIyXOJIU
CTEKJIOBHIHOTO TeJa.

JIro0yr0 M3 ONMUCAHHBIX KOMITO3UIIMA MOKHO BBOIUTB B TJIa3, KAK OMHCAHO Jjajiee 37eCh, B
moboit  kemaemol (opme BBEAEHHS, B TOM YHCJIE€ NOCPEICTBOM HHTPABUTPEATbHBIX,
UHTPACTPOMAJIbHBIX, BHYTpUKaMepaJIbHbIX, CyOTE€HOHOBBIX, CyOpeTHHANbHBIX,
perpolybOapHbIX, nepudyIb0apHBIX, CYIpPaxOpUOUAANIbHBIX, CyOXopoHIaabHbIX,
KOHBIOHKTHUBAJIbHBIX, CYOKOHBIOHKTUBAJIBHBIX, 3MHCKIEPATbHBIX, 3aJHIX OKOJOCKIIEPATbHBIX,
NEPUKOPHEANbHBIX, HOCOCJIE3HBIX MHBEKLUH WIIN Yepe3 CIIM3b, MyLIUH WINA CIU3UCTBIN Oapbep ¢

HEMEIJICHHBIM WJIN KOHTPOJINPYEMbIM BI:;ICBO60)KZ[€HI/IGM.
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B onmHOM BapmaHTe OCYLIECTBICHHS B H300pEeTEHHHM Npemyaraercs Oeta-
aIpeHePrUYeCKUN aHTArOHUCT I TJIA3HOW TEparnyH, KOTOPbI MOJKET BBICBOOOXKIATHCS W3
MHUKpPOUYACTHIIBI ¢ 00pabOTaHHOW MOBEPXHOCTBIO C COXpaHEeHHEM 3>(P(PEKTUBHOCTH B TEUCHHE
JUIMTEBHOIO BPEMEHHU, HAIPUMED, MO MeHbLIel Mepe 10 1, 2, 3, 4, 5, 6 unu 7 Mecsues.

B onmHOM BapmaHTe OCYIIECTBIEHHS B HM300pETEHMM NpEAyiaraercs aHajor
npocTarjiaHaAnHa Ui TIa3HON Tepanuy, KOTOPbIH MOXKET BBICBOOOXKAATHCS U3 MUKPOYACTHUIIBI C
00paOOTaHHOW MMOBEPXHOCTBIO C COXpaHeHHeM OJ(P(EeKTHBHOCTH B TEUEHHE JUIHUTEILHOTO
BPEMEHU, HAIIPUMED, N0 MeHbLIeH mepe 10 1, 2, 3,4, 5, 6 unu 7 MecsAues.

B onHOM BapmaHTe OCYIIECTBIIEHHS B H300pPETEHUU Mpenjiaraercs aaApeHeprudecKuit
arOHUCT Ui TJIA3HOW Tepamuy, KOTOPbIH MOXET BBICBOOOXKIATHCA U3 MHKPOYACTHIBI C
00paOOTaHHON TMOBEPXHOCTBIO C COXpaHeHHeM OJ(P(EeKTHBHOCTH B TEUEHHUE JUIUTEJIbHOTO
BpPEMEHU, HAaIpUMeD, 1Mo MeHblIel mepe 10 1, 2, 3, 4, 5, 6 unu 7 mecsLeB.

B onHOM BapuaHTe OCYINECTBIIEHHMS B H300PETEHUH MpeIJaraercs WHIHOUTOP
KapOoaHruapasbl AJIsl TJIA3HOH Tepaniy, KOTOPBIH MOXET BBICBOOOKAATHCS M3 MUKPOYACTHLIBI C
00paboTaHHON MOBEPXHOCTBIO C COXpaHeHHeM A3(PPEKTUBHOCTH B TEUEHHUE ITUTEIbHOrO
BPEMEHU, HAIpUMeED, MO MeHblIel mepe 10 1, 2, 3,4, 5, 6 unu 7 mecsLes.

B OJTHOM BapUaHTe OCYILLIECTBJICHHSI B N300peTeHnn npeaaraeTcs
NapacUMIATOMUMETHYECKUI areHT JJIsl TJIA3HOW TepaIuy, KOTOPbIH MOXKET BbICBOOOKIATHCS 3
MHUKpPOUYACTHIIBI ¢ 00pabOTaHHOW TMOBEPXHOCTBIO C COXpaHEeHHEM 3>(P(PEKTUBHOCTH B TEYCHUE
JUTUTENIbHOTO BPEMEHHU, HapUMEp, MO MeHbLuel Mepe 1o 1, 2, 3, 4, 5, 6 unu 7 Mecsies.

B omgHOM BapmaHTe OCYLIECTBIIEHHs] B W300pPETEHUU NPEAJIAraeTCsi AyasibHbIH aHTH-
VEGF/antu-PDGF arenT nyis ria3HOH Tepanuu, KOTOPBIH MOJKET BBICBOOOXKIATHCS U3
MHUKpPOUYACTHIIBI ¢ 00pabOTaHHOW TMOBEPXHOCTBIO C COXpaHEeHHEM 3(P(PEKTUBHOCTH B TEYCHUE
JUTUTEIbHOTO BPEMEHHU, HAIPUMEP, MO MeHbLIel Mepe 110 1, 2, 3, 4, 5, 6 unu 7 mMecses.

CriocoOb1 jieyeHuss wiu NPO(HIAKTHKH O(TATbMOJIOTHYECKUX HApPYLIEHHWH, BKIIFOYAs
IJIayKOMY; HapyIIeHHE, OIMOCPENOBAHHOE KapOOAHTUIPA30H;, HApPYLUIEHHE WM aHOMAJIHIO,
CBSI3aHHYIO C yBenuueHueMm BHyTpuriasHoro nasneHusi (IOP);, HapyimeHue, omocpemoBaHHOE
cuHTazoii okcupa azora (NOS);, napymenue, Tpedyromiee HEHPOMPOTEKIUH, TAKOW KakK JJist
pereHepanun/BOCCTAHOBICHHST  3PUTEIBHBIX ~ HEPBOB,  QJUIEPIMYECKHH  KOHBIOHKTHBUT,
NepeHEenil YBEHUT, KaTapakTy, CYXyK HIH MOKPYK (OpMy BO3PAaCTHOH MaKyJsSIpHOH
nereHepauuu  (AMD), wnm  nuabeTHYecKyr)  PETHHOMATHIO, BKIIOYAIOT  BBEJEHUE
TepaneBTHUeCKH 3(P()EKTUBHOTO KOIMYECTBA MHKPOYACTHIBI ¢ 00OpabOTaHHOH MOBEPXHOCTBIO,
copepkalieil (papmMaleBTUYECKH AKTHBHOE COCJUHEHHWE, XO35SMHY, B TOM YHCJIE YEJIOBEKY,
HYKIAIOLIEMYCsl B TAKOM JieueHHH. B OZHOM BapHwaHTe OCYLIECTBICHHS XO3STMHOM SIBJISIETCS

YECJIOBCK.
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B npyrom BapuanTe ocyiiecTBieHUs 3((EKTHBHOE KOJHUYECTBO MHKPOUACTHLBI C
00paboTaHHOM MOBEPXHOCTBIO, ConmeprKaliel (papMaleBTHYECKU aKTHBHOE COSIUHEHUE, BBOIST
IUIsl IOHWXKeHHst BHyTpurnaszHoro nasienus (IOP), Bei3sBaHHOrO ritaykoMoil. B anbrepHaTnBHOM
BAPUAHTE OCYINECTBJICHUS MHKPOYACTHUIy C OOpabOTaHHOH MOBEPXHOCTHIO, COICPIKAIIYIO
(papMaLeBTHYECKH AKTUBHOE COEAMHEHHE, MOKHO MPUMEHSITD [l IOHWKEHHsI BHY TPUIIIA3HOTO
nasnenns (IOP) He3aBHCHMO OT CBSI3U € ITIAYKOMOM.

B onHOM BapuaHTe OCYINECTBJICHMs HApYLIEHHE CBS3aHO C  IOBBILIEHHEM
BHyTpuriazHoro nasnerus (IOP), BbI3BAaHHBIM BO3MOXKHBIM HMJIM paHee cliaObIM COONIOAeHHEM
NALMEHTOM PEXHMa JICYeHHsI IIayKOMbl. B elne oHOM BapHaHTe OCYIIECTBJICHUS HapylIEHHE
CBSI3aHO C BO3MOJKHOH MM CJ1a0ON HEHpONpoTeKIHed MOCPeACTBOM HEHPOHAIBbHONW CHHTA3bI
okcupa asora (NOS). Mukpouactuiia ¢ 00paboOTaHHONW MOBEPXHOCTBIO, COAEpIKaIlast
nperniaraemMoe 31ech papMaLeBTHYECKH aKTUBHOE COEAMHEHNE, MOXKET, TAKUM 00pa3oM, racUTh
WIM UHrUOMpOBaTh TIJIAYKOMY Yy XO3sfMHAa TyTeM BBedeHHs 3((eKTHBHOro KoJIM4ecTBa
HOAXOSIIIIM CIIOCOOOM X031HY, OOBIYHO YEJIOBEKY, HY KIAIOLIEMYCsI B 3TOM.

Taxke, mnpemyararoTcs CHoCOOBI JIEYEHUS HAPYLICHUs, CBA3aHHOTO C TJIAyKOMOM,
NOBBIIEHHOrO  BHyTpuryasHoro pnasieHus (IOP), mnoBpexaeHuss 3pUTENBHOTO HEpPBa,
BBI3BAHHOT'O BBICOKHUM BHyTpUria3HbiM aasieHueM (IOP) wnu HelipoHaNbHOI CHHTa30i1 oKkcuaa
azora (NOS), Bxmouamomue BBeneHHe S(P(HEKTHUBHOTO KOJMYECTBA MHKPOYACTHI C
00paboTaHHON MOBEPXHOCTHIO, COAep AKX (papMaleBTUIECKH aKTHBHOE COeIMHEHHE.

B omHom acmekrte  Hacrosimero  uszoOpereHuss 3P QPEKTHBHOE  KOJUYECTBO
(bapmaLieBTHYECKH aKTHBHOTO COEIUHEHUs], KaK OMHMCAHO 371eCh, BKIIOYEHO B MUKPOYACTHIY C
00pabOTaHHOW TMOBEPXHOCTBIO, HAMpUMep, s yA0OCTBAa JOCTaBKH W/WIM IOCTABKH C
3aMeJIEHHbIM BbICBOOOKIEHHEM. MCroMb30BaHHe MaTepHaioB B MHKPOMETPHUYECKON LIKasie
obecrieunBaeT BO3MOKHOCTb HW3MEHEHHUs OCHOBHBIX (DU3UYECKUX CBOMCTB, TaKUX Kak
pacTBOpUMOCTb,  OU(PGY3UOHHAST  CIOCOOHOCTP W XAPAKTEPUCTHKU  BBICBOOOKIEHUS
JIEKAPCTBEHHOTO CPEACTBa. JTH MHKPOMETPHYECKHE areHThl MOryT olecreduTh Oostee
s¢dexTruBHbIe W/nan Oosiee yIOOHBIE MTyTH BBEIEHUS, CHU3UTh TEPAEBTUIECKYI0 TOKCHYHOCTD,
NPOINTh KU3HEHHBbIH LMK MNPOAYKTa M B KOHEYHOM UTOre€ COKPATHTh PAacXOAbl Ha
30paBOOXpaHeHre. B KauecTBe CHCTEM IOCTABKHM TEPANEBTHMYECKUX areHTOB MHKPOYACTHULIBI C
00pabOTaHHOH TOBEPXHOCTBIO MOTYT O0ECIEYNTh TAPTETHYK JOCTABKY M 3aMEIJIEHHOE
BBICBOOOXKICHHE.

B ngpyrom acnekte HacTosmero W300peTeHHUs MHKpoYacTHia ¢ oOpabOTaHHOM
MOBEPXHOCTBIO TMOKPBITA MOBEPXHOCTHBIM areHToM. Hacrosiiiee u3oOpereHre, KpoMe TOro,
BKJIFOYAET CHOCO0 MOJyYeHHs] MUKPOYACTHI ¢ OOpaOOTaHHON MOBEPXHOCTBIO, COAEPIKAIINX

(dapmaneBTHHECKH aKTHBHOE coeanHeHHe. Hacrosimee n3oOpereHHne, KpoMe TOTrO, BKIIFOYAET
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Croco0bl  NMPHUMEHEHHsT MHUKPOYacTUI[ C OOpabOTaHHOH TMOBEPXHOCTBIO, COAEPIKALINX
(papMaLieBTHYECKH aKTUBHOE COSTMHEHUE, ISl JICUSHUS MAL[UESHTA.

B onHOM BapHaHTe OCYLIECTBJICHHS MHKPOYACTHLBI ¢ O0OpabOTaHHOH MOBEPXHOCTHIO,
BKJIIOUAONINe (hapMaLEeBTHYECKH AaKTHBHOE COCJUHEHHE, MOJNYYaloT IMyTeM o0pa3oBaHHs
SMYJIbCUU U UCTIOJIb30BAHUS KOJIOHKHU C YaCTULIAMH, KaK OnMucaHo, Hanpumep, B US 8916196.

B onHOM BapuaHTe OCYLIECTBJICHHS MHKPOYACTHLbI ¢ O0OpaOOTaHHOH MOBEPXHOCTHIO,
BKJIIOYAOLINe (papMaLleBTHUECKH AKTUBHOE COEAMHEHHE, MOJYYAIT MyTEeM HCHOJIb30BAHHS
BUOPUPYIOILEH CETKH WJIK MUKPOCHTA.

B onHOM BapmaHTe OCYILIECTBJICHHS MHKPOYACTHLbI ¢ O0OpaOOTaHHOH MOBEPXHOCTHIO,
BKJIIOYAIOLINE (hapMaLlEeBTHUECKH AKTUBHOE COEAMHEHHE, IMOJYYAlT IMyTeM HCIOIb30BAHHS
NPOCENBAHUS CYCIIEH3HH CKBO3b CHTO.

CnocoObl monmy4eHus: Mukpocep, ONMHCaHHbIE B HACTOSINEM JOKYMEHTE, SIBJISIOTCS
NOAXOMSIIIUMH Ui  CIOCOOOB TOJIyYeHMsl, KOTOpbIE OrPAHMYHMBAIOT paClpenesieHHe IO
pasmMepaM TIOJYYEHHBIX 4YacTUL. B OZHOM BapuaHTe OCYLIECTBJICHHUS YaCTHUIBl IOJIY4aroT
METOJIOM  paCHbUIEHUs] Marepuana 4Yepe3 (OPCYHKY aKyCTHYECKHMM  BO30Y)KIEHHEM
(koneGaHUsIMK) C TIOJYUYE€HHUEM OJHOPONIHBIX Karelb. [IOTOK HOCHTENs TaK»Ke MOKHO MPUMEHSTh
yepe3 GOPCYHKY, 4TOOBI 00ECTIEUUTh JOMOIHUTEIBHBIN KOHTPOJIb HAJl pa3MepoM Karesb. Takue
crocoObl moaApoOHO onucaHbl B ciaenyromux nyomukamusx: Berkland, C., K. Kim, et al. (2001).
"Fabrication of PLG microspheres with precisely controlled and monodisperse size
distributions." J Control Release 73(1): 59-74;, Berkland, C., M. King, et al. (2002). "Precise
control of PLG microsphere size provides enhanced control of drug release rate." .J Control
Release 82(1): 137-147; Berkland, C., E. Pollauf, et al. (2004). "Uniform double-walled polymer
microspheres of controllable shell thickness." .J Control Release 96(1): 101-111.

B npyrom BapuaHTe OCYIIECTBIICHHS MUKPOYACTULBI OMHOPOIHOTO pa3Mepa MOTYT ObITh
MOJIy4€Hbl C TIOMOIIBI CIOCOOOB, B KOTOPBIX MCIOJNB3YIOT MHUKPOCHTA JKEIAEMOro pasmMepa.
MukpocuTa MOTYT ObITh HCIIOIB30BAHbI HEMTOCPEICTBEHHO BO BPEMSI MTOJyUEHHSI, YTOOBI BIIUSTh
Ha pasMep 00pa3yIOIIUXCS MUKPOUYACTHUL, WK, aJIbTEPHATHUBHO, MOCJE TIONYyUEHHs I OYUCTKH
MHKpPOYACTUL IO OJHOPOIAHOTO pa3Mepa. MHKpPOCHTa MOTYT ObITh JHOO MeXaHHYECKHMH
(HeopraHuvecknii Matepuan), JHOO0 OHOJOTHMYECKMMH II0 CBOEH mpupoae (OpraHuYecKUit
MaTepuaj, Takoi kak MemOpaHna). OnuH U3 TakuxX croco0oB moapoOHo omucaH B marente CIITA
Ne 8100348.

B onHOM BapHaHTe OCYLIECTBJIEHHS MHKPOUYACTHIBI ¢ O0OpabOTaHHOH MOBEPXHOCTHIO
cozepKaT TePANeBTUYECKH aKTUBHOE COEUHEHNE U UMEIOT pasmep dactul 25 <Dv50 <40 mxwm,

Dv90 <45 mxM.
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B onHOM BapmaHTe OCYIIECTBIEHHS MHUKPOYACTHIBI ¢ 0OpabOTaHHOW MOBEPXHOCTBHIO
COZEPKAT TEPANIeBTUUECKN aKTUBHOE COEAMHEHNE U UMEIOT pa3mep yactul Dv10> 10 Mxm.

B onHOM BapmaHTe OCYIIECTBIEHHS MHUKPOYACTHIBI C 0OpabOTaHHOW MOBEPXHOCTBHIO
COZIep>KaT TEeParneBTUUECKU aKTUBHOE COEUHEHNE U UMEIOT TOJbKO OCTaTOYHbIE PACTBOPUTENH,
KOTOPBIE SBISIFOTCS (PapMalieBTHUECKH PUEMIIEMBIMH.

B onHOM BapmaHTe OCYIIECTBIEHHS MHUKPOYACTHUIBI ¢ 0O0pabOTaHHOW MOBEPXHOCTBHIO
COlepIKaT TEPANeBTHYECKH AaKTUBHOE COENMHEHHE M oOecrnedynBaroT odliee BBICBOOOXKICHHE,
coCTaBJIIsifOIIEee OOlee BOCBMUAECATH MPOLIEHTOB Ha JIeHb 14.

B onHOM BapmaHTe OCYIIECTBIEHMS MHUKPOYACTHUIBI C 0OpabOTaHHOW MOBEPXHOCTBHIO
cofiepykaT TepaneBTUYECKH aKTHBHBIM areHT U MOTYT ObITh BBEIEHBI Yepe3 MIMPHULl ¢ OObIYHON
CTeHKol u urnoit 26, 27, 28, 29 wunu 30 xanuOpa B komudectBe 200 mr/mi Oe3 3aKymopku
LIMpULA.

B onHOM BapuaHTe OCYLIECTBJIEHHS MHKPOUYACTHIBI ¢ O0OpabOTaHHOH MOBEPXHOCTHIO
CozleprKaT TEePaneBTHYECKH aKTHBHBIH areHT M MOTYT ObITh BBEIEHbI 4Yepe3 LIMPHIl C TOHKOH
creHKOW u urnoi 26, 27, 28, 29 wmm 30 kamuOpa B xoimdectBe 200 mr/mn 0e3 3akymnopku
LINpULA.

B onHOM BapmaHTe OCYIIECTBJIEHMS MUKPOYACTHLBI ¢ 0OpaOOTaHHOH MOBEPXHOCTHIO,
comeprKalre CyHUTHHHO, MMErOT pasmep yactul 25 <Dv50 <40 mxm, DvO0 <45 Mkm.

B ogHOM BapumaHTe OCYLIECTBJICHHS MHKPOYACTHLBI C 00pabOTaHHOW MOBEPXHOCTHIO,
coeprKalre CyHUTHHUO, MMErOT pazmep yactur Dv10> 10 mMxm.

B onHOM BapmaHTe OCYLIECTBJICHHS MHKPOYACTHLBI C 00paOOTaHHOW MOBEPXHOCTHIO,
comepiKalie CYHUTHHHO, UMEIOT TOJBKO OCTATOYHBIC PACTBOPHUTENH, KOTOPBIE SIBJISIOTCS
(bapMareBTHYECKH MPHUEMIIEMBIMH.

B onHOM BapmaHTe OCYLIECTBJICHHS MHKPOYACTHLBI C 00pa0OTaHHOW MOBEPXHOCTHIO,
colepskamue CyHUTHHHO, obOecredmBaroT oOlnee BBICBOOOXKIEHUE, COCTaBJLIIOINee Oojee
BOCBMHUJECSATH MIPOLICHTOB, Ha NeHb 14.

B onHOM BapumaHTe OCYLIECTBICHHS MHKPOYACTHLBI C 00paOOTaHHOW MOBEPXHOCTHIO,
cofepsKale CYHUTUHUO, MOTYT OBITh BBEICHBI Yepe3 MIMPHULl ¢ OOBIMHON CTEHKOH U UTJIoN 26,
27, 28, 29 unu 30 kanuOpa B kouuecTse 200 Mr/mi 6e3 3aKyMOpKH MITTPHIIA.

B onHOM BapumaHTe OCYLIECTBICHHS MHKPOYACTHLBI C 00paOOTaHHOW MOBEPXHOCTHIO,
cofieprKalire CyHUTHHIO, MOTYT OBITh BBEAESHBI Yepe3 MIMPHUILl C TOHKON CTEHKOU U urioi 26, 27,
28, 29 wun 30 xamudpa B komudectse 200 mr/mi 6e3 3aKyMOPKH IIMPUIIA.

B onHOM BapmaHTe OCYLIECTBIEHHS MHKPOYACTHLBI C 00paOOTaHHOW MOBEPXHOCTHIO,

cofiepIKalire CyHUTHHUO, UIMEIOT YPOBEHb 3HA0TOKCHHA MeHee 0,02 ED/mr.
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B onHOM BapmaHTe OCYLIECTBIEHHS MHKPOYACTHLBI C 00pabOTaHHOW MOBEPXHOCTHIO,
copeprKalie CyHUTHHUO, IMEIOT ypoBeHb Ononarpy3ku menee 10 KOE/T.

buopasznaraemblie noiuMepbl

Muxkpouactuipl ¢ 00pabOTaHHOW MOBEPXHOCTBHIO MOTYT BKJIOYATh OJUH WM Oojee
OuopasnaraeMpIX IMOJMMEPOB MM CONMOIMMEPOB. Ilommmeps! 1OKHBI OBITE OMOCOBMECTUMBIMH,
TO €CTb HMX MOXXHO BBOAWTH MALMEHTy O€3 BO3HUKHOBEHMS HENPHEMJIEMOIro IMOOOYHOrO
s¢dexra. bruopasnaraemelie nmosuMepbl XOPOLIO U3BECTHBI CIIEMAINCTAM B JaHHOH 00nacT u
omucaHbl B Pa3HOOOpAa3HON JHTepaType M TNaTeHTax. buopasnmaraemelii monuMmep WK
KOMOMHAIMS TOJMMEPOB MOXKET OBITh BBIOpaHa IJIs1 0OeCreueHHusl LENeBbIX XapaKTEePUCTHK
MHKPOYACTHII, BKJIIOYasi COOTBETCTBYIOIIMNA HAaOOp ruapodoOHBIX U THAPOPHIBHBIX KadyecTs,
KUHETUKHU TTOJIYBBIBEACHUS U AETPANALIUU il VIVO, COBMECTUMOCTH C T€PANEBTUYECKUM areHTOM,
MOZJIEXKAIITNM JJOCTaBKe, COOTBETCTBYIOIIErO MOBEEHHS B y4aCTKE HHBEKIMH U T 1.

Hanpumep, cnenmanicty B JaHHOH 00JaCTH JOKHO OBITH MOHATHO, YTO MPH MOJYYEeHHH
MHKPOYACTHIIBI M3 MHOXKECTBA IMOJHMEPOB C PAa3JIMYHbIMU COOTHOLICHUSIMH THIPO(POOHBIX,
rUAPOQUIBHBIX CBOHCTB M CHOCOOHOCTSMH K OHOJIOTMYECKOMY PAa3JIOKEHHIO, CBOWMCTBA
MHKPOYACTHIIBI MOTyT ObITh pa3paboTaHbl Uil TapreTHOro mpuMeHeHus. B kaudectse
WUTIOCTPALllMd MHUKPOYACTHUIla, MOJydeHHas ¢ ucnons3oBaHueM 90% PLGA u 10% PEG,
sBIsieTcss Ooniee TUAPO(PUIIBHON, YeM MHKPOYACTHUIIA, TMOJyYeHHAs C HCIOJb3oBaHHEeM 95%
PLGA u 5% PEG. Kpome Toro, MuKkpo4acTuLa, mojiyueHHast ¢ 0ojiee BBICOKHM COEpKaHHEM
MeHee OuopasyiaraeMoro nojuMepa, OyIeT, Kak MpaBWiio, pasjiaratbCs Oojiee MeNJIeHHO. JTa
rHOKOCTh TO3BOJISIET aNANTHPOBATh MUKPOYACTHUIBI COTJIACHO HACTOSILIEMY M300PETeHHIO K
JKEJIAeMOMY YPOBHIO PAaCTBOPUMOCTH, CKOPOCTH BbICBOOOXKIEHHS (papMalleBTHYECKOTO areHTa U
CKOPOCTH JIerpaaliH.

B  HekoTOphIX BapMaHTax OCYINECTBJIEHUS] MHUKPOYACTHIIA BKJIIOYAeT  MOH(0-
TUAPOKCUKUCIOTY). [TpuMepsl momu(o-rugpOKCUKUCIIOT) BKIIFOYAIOT MOJMMOJIOUHYI KHUCJIOTY
(PLA), nomurnukonesyro kuciory (PGA), momu(D,L-naxrun-co-rmukonun) (PLGA) u momnm-
D,L-monounyto kucaory (PDLLA), cnoxHble moaus(upsl, MONH(E-KAMPONIAKTOH), MOIU(3-
THIPOKCHOYTHUPAT), TOJTH( S-KarPOHOBYIO KHCIIOTY), o (TI-TUOKCAHOH ),
nojiu(nponmneHpymapar), noau(opTodgupsl), MOJHOJ/AVKETeH  aleTaid, aJJUTUBHBIC
MOJIUMEPBI, ToNuaHTuapuabl, noju(cebanuHoBbii  anruapun) (PSA), monm(kapOokcubuc-
kapookcupenokcudocdazen) (PCPP),  momum[ouc(m-kapbokcudenokcu)meran| (PCPM),
conosumepel SA, CPP u CPM (xak onmcano B Tamat and Langer in Journal of Biomaterials
Science Polymer Edition, 3, 315-353, 1992 u Domb in Chapter 8 of 7he Handbook of
Biodegradable Polymers, Editors Domb A J and Wiseman R M, Harwood Academic

Publishers), 1 monu(aMuHOKUCIIOTBI).
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B onHOM BapuaHTe OCyLIECTBIEHUS MHUKPOYACTHIIA BKJIIOUAET OKOJIO IO MEHbLIEH Mepe
90 mpoueHtoB runpodoOHOro mojuMepa u Ookojo He Oonee 10 mpoueHTOB rUAPO(HIBHOrO
noiumepa. [Ipumeps! ruapodoOHBIX MONMMMEPOB BKIFOYAIOT CIOXKHBIE MOMU3(HPHI, TaKue Kak
nojiumosiounast  kuciora (PLA), nomurnmukoneBas kuciora (PGA), momu(D,L-naktun-co-
rmukonun) (PLGA) wu  momu-D,L-monounas kucmora (PDLLA); moimMkamnpoJiakToH,
NOJMAHTHAPHUIBI, TAKHE KaK MOJUCEOAIMHOBBIA aHTHIPH, OIH(MAJIEHHOBBIN aHTUAPUA), U UX
conosumepsl. [Ipumepr! THAPOPUIBHBIX MOJUMEPOB BKIFOYAIOT MOJMH(AIKHISHTIIMKOIN), TAKHUe
kak nomyTunaeHrmukonb (PEG), mommstunenokcun (PEO) u  monu(sTHUIIEHTTIMKOIB)aMUH,
nojucaxapuabl, nonu(BuHmwioBelii cnupt) (PVA), nomunupponunon; nonuakpuiaamun (PAM);
nomyTunieHuMuH (PEI); nonu(akpunosyro kucnoty); noau(Bunmwinupponunox) (PVP); unu ero
COIIOJIUMED.

B onHOM BapuaHTe OCyLIECTBIEHUS MUKPOYACTHLIA BKJIFOUAET OKOJIO IO MEHBLIEH Mepe
85 mpoueHnToB runpododbHoro nommepa u He 6onee 15 npoLeHToB ruAPOoGUIBHOTO MoNIUMepa.

B onHOM BapuaHTe OCYLIECTBJIEHUSI MUKPOYACTHLIA BKJIFOUAET OKOJIO IO MEHBLIEH Mepe
80 npoueHnToB runpododbHoro nommmepa u He 6osee 20 MPOLEHTOB rMAPO(GUIBHOTO ONINMEpA.

B onHOM BapHuaHTe OCyleCcTBICHUs: MUKpoJacTuiia BkiaroyaeT PLGA.

B onHOM BapHuaHTe OCylIeCTBIEHHsI MUKpOJacTHulla BkitoyaeT cononumep PLGA u PEG.

B onHOM Bapuante Mukpouactuia Bkirodaer cononumep PLA u PEG.

B onHoM Bapuante ocyuiectienus Mukpouactuna coaepkut PLGA u PLGA-PEG, u ux
KOMOWHALINH.

B onHoM BapuanTe ocyiiectBieHuss Mukpouactuna couepxxut PLA u PLA-PEG.

B ogHOM BapuaHTe OCYLIECTBIEHUS MUKpOYacTUIa BKtoUaeT PVA.

B onnom BapmanTe ocyuecTBieHus Mukpodactuilpl BikIouaroT PLGA, PLGA-PEG,
PVA wunu ux koMOMHALINU.

B opHOM BapuaHTe OCYLIECTBIEHHS MHKPOUYACTHIBI BKIIFOYAIOT OHOCOBMECTHMBIE
nojumepsl PLA, PLA-PEG, PVA unu ux xomOuHauu.

B onHOM BapuaHTe OCyLIECTBIEHUS MUKPOYACTULBI UMEOT CPEIHUI pa3smep OT OKOJIO 25
MKM 10 OKOjJ0 30 MKM M MEAWAaHHBIM pasMmep OT OKouo 29 MKM 10 okoyo 31 MkM nepen
00pabOoTKOH MOBEPXHOCTH.

B oxHOM BapmaHTe OCYLIECTBIEHHS MHKPOUYACTHLBI MOCiIe OOpaOOTKH MOBEPXHOCTH
UMEIOT NMPUMEPHO OJMHAKOBBIA CPENHHUI pa3sMep W MEeAMaHHBIA pasmep. B npyrom BapuanTe
OCYILIECTBIIEHHsT MHUKPOUYACTHLIbI TOCNIE OOpaOOTKH IMOBEPXHOCTH HMMEIOT CPENHHMH pasmep,
KOTOpBI  OoJbIle, YeM MeOuaHHbIM pasMep. B 1gpyromMm BapwaHTe OCYIIECTBJICHHS
MHKPOUYACTHIIBI TTOCHIE 00pabOTKN MOBEPXHOCTH UMEIOT CPEINHUHN pa3Mep, KOTOPbI MEHbIIE, YeM

MEIMaHHBIA pa3Mep.
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B onHOM BapuaHTe OCYLIECTBIECHUS MUKPOYACTULBI UIMEKOT CPEIHUM pa3mep OT OKOJIO 25
MKM 710 0k0JIO 30 MkM uiu oT 30 MKM 10 33 MKM, U MEAUAHHBIA pa3Mep OT OKOJIO 31 MKM 10
okoJ10 33 MKM mocie 06padoTku nosepxHocTH npudnnsuTensHo ot 0,0075 M NaOH/stanon no
0,75 M NaOH/stanon (30:70, o60bem/00bem).

B onHOM BapuaHTe OCYLIECTBIEHUS MUKPOYACTULBI UIMEKOT CPEIHUM pa3mep OT OKOJIO 25
MKM 710 0k0JIO 30 MKkM uiu oT 30 MKM a0 33 MKM, U MEAUAHHBIA pa3mep OT OKOJIO 31 MKM 10
0K0JI0 33 MKM nociie 00padoTku moBepxHOCTH Mpudmm3uTesisHo oT 0,75 M NaOH/>Tanon no 2,5
M NaOH/>tanon (30:70, o0bem/00beMm).

B onHOM BapuaHTe OCYLIECTBIECHUS MUKPOYACTULBI UMEOT CPEIHUM pa3mep OT OKOJIO 25
MKM 710 0k0JIO 30 MKkM unu oT 30 MKM 10 33 MKM, U MEAUAHHBIA pa3mep OT OKOJIO 31 MKM 10
okoJ10 33 MKM nocne o0paboTku nosepxHocTH npudausurensHo ot 0,0075 M HCl/atanon no
0,75 M NaOH/stanon (30:70, o0pem/00bem).

B ogHOM BapuaHTe OCYILIECTBICHUS MUKPOUACTHULBI UMEIOT CPEHUN pa3Mep OT OKOJIO 25
MKM 10 0k010 30 MkM miu oT 30 110 33 MKM U MEAUaHHBIN pa3Mep OT OKoJIO 31 MKM A0 OKOJIO
33 MxM nocie obpabotku nmosepxHocTH npubmmsurensHo ot 0,75 M NaOH/stanon no 2,5 M
HCl/3tranon (30:70, o6bem/00bem).

B opHOM BapmaHTe OCYINECTBIEHHS IOBEPXHOCTHO-MOAU(DHLMPOBAHHYIO TBEPAYIO
arperupyrouyr0 MUKPOYACTHUIy U3rOTABIUBAIOT C UCIOIb30BAHUEM BIIAXKHOW MUKPOYACTHULBL.

B opHOM BapuaHTe OCYINECTBJICHHS TOBEPXHOCTHO-MOIU(PHUIIMPOBAHHAS TBEpHAAs
arperupyomas MUKpO4acTUIIa MOKET BBICBOOOXKAATh TEPANEBTHUECKUI areHT B TeueHue Ooee
JUTITENIbHOTO TepUONa BPEMEHH 10 CPaBHEHHIO C MHUKpoyacTULell ¢ HeoOpaboTaHHOH
MOBEPXHOCTBIO.

B opHOM BapuaHTe OCYINECTBJICHHS TOBEPXHOCTHO-MOAU(PHUIMPOBAHHAS TBEPHAAs
arperupyrouas MHUKpPOUYaCTHLA COAEP)KUT MEHbIE MOBEPXHOCTHO-aKTUBHOI'O BELIECTBA, YeM
MHKPOUYACTHIIA 10 MOAM(HUKALIUN TIOBEPXHOCTH.

B opHOM BapuaHTEe OCYINECTBJICHHS TOBEPXHOCTHO-MOAU(PHUIMPOBAHHAS TBEpHAAs
arperupyromas MHKpOYacTHLIa siBJsieTcss Oosiee ruppodoOHON, dYeM MHKpOYacTHna a0
MOAU(UKAITHA TOBEPXHOCTH.

B opHOM BapuaHTe OCYINECTBJIICHHS TOBEPXHOCTHO-MOAU(PHUIMPOBAHHAS TBEpHAAs
arperupyrouas MHKpPOUYacTHLAa SIBJISETCS MeEHee BOCHAJUTENIbHOW, YeM MHUKpouUacTula C
HeoOpabOTaHHOH MOBEPXHOCTHIO.

B onHOM BapuaHTe OCYLIECTBJIEHUS areHT, KOTOPbI yJajseT MOBEPXHOCTHOE
MOBEPXHOCTHO-aKTUBHOE  BEINECTBO M3  IMOBEPXHOCTHO-MOAM(DHLIMPOBAHHOH  TBEpAOH

arperupyromeid MHUKPOYACTHIBI, MPEACTABISET COOOW pPacTBOPHUTENb, KOTOPBIA YaCTHYHO
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pPacTBOPSIET MOBEPXHOCTHO-MOAN(PUIIMPOBAHHYIO TBEPAYIO arpErHpyIOLIYI0 MUKPOYACTHULY HITH
BbI3BbIBAET €€ HaOyx aHue.

B onmHom acmekre  Hacrosimero — u3o0OpereHumsst  3(Q(EKTUBHOE  KOJHYECTBO
(apMareBTHYECKH AKTUBHOTO COEOUHEHMs, KaK OIUCAHO 31€Ch, BBOIIT B MUKPOYACTHUIY C
00paOOTaHHON MOBEPXHOCTHIO, HAMpUMep, i yAOOCTBA JOCTaBKH W/WIM IOCTABKH C
3aMeJIEHHBIM BbICBOOOXKIEHHEM. lcronb30BaHHE MarepuajoB OOECIeYHBAE€T BO3MOXKHOCTD
U3MEHSATb OCHOBHBIE (DU3MUECKHE CBOIHCTBA, TaKWe KaK pPacTBOPUMOCTb, IUDPPy3HOHHYIO
CIIOCOOHOCTP U XapaKTEPUCTUKU  BBICBOOOXKAEHUS  JIGKAPCTBEHHOIO  CpENCTBA. JTH
MHKPOMETPHUECKHE areHTbl MOryT obecrieunth Oosee 3¢¢exTuBHbIE W/HIu Oonee ynoOHbIE
NyTH BBEJEHUS, CHU3UTb TEPANEBTUYECKYID TOKCHYHOCTb, MNPOAJIUTh >KU3HEHHBIH LUK
NPOAYKTa M B KOHEYHOM MWTOre€ COKPAaTUTb pacxoibl Ha 37paBOOXpaHeHHe. B kauecTse
TePANeBTUUECKHX CHCTEM IOCTaBKM MHKPOUYACTHIBI C OOpabOTAaHHOH MOBEPXHOCTBIO MOTYT
obecneunTb TApreTHYIO JOCTABKY U 3aMEJIEHHOE BHICBOOOKICHHE.

IToBepXHOCTHO-aKTHBHBIE BEllECTBA

B omHOM BapuaHTe  OCYLIECTBJIEHUS IOJYYEHHE  MHUKPOYACTULBI  BKJHOYAET
UCTIOJB30BAaHUE IOBEPXHOCTHO-aKTUBHOIrO BemiecTBa. IIpumepbl NOBEPXHOCTHO-aKTHBHBIX
BEIIECTB BKJIIOYAIOT, HANpPUMEP, MNOJUOKCUITHIICHIVIUKOIb, IOJIUOKCUIIPONUICHIJIUKOIID,
JOCLUJITTIOKO3H I, JIAYPHITIIOKO3U/I, OKTWJINIIOKO3HI, OKTHJI(EHOT MOJUOKCUITHIICHIIIUKOJS,
Triton X-100, rmuUepuHOBBIA amKWIOBbIA 3¢up, rmuepuuiaypar, kokamun MEA, kokamun
DEA, nomenunguMeTHIaMUHOKCHI U TOJOKcamepbl. [Ipumepsl mMONOKCaMEpOB BKJIFOYAOT
nojiokcamepnl 188, 237, 338 u 407. DTy mojokcamepbl AOCTYIMHBI MOA TOPTOBBIM Ha3BaHUEM
Pluronic® (moctymusl ot ¢pupmel BASF, Mount Olive, N.J.) u coorBerctBytoT Pluronic® F-68,
F-87, F-108 u F-127, coorBercrBenHo. [Tonokcamep 188 (coorsercTByromuii Pluronic® F-68)
npeacTaBsier codol OJ0KCOmoNMMeEp CO CpeaHei MONIEKYJISIpHOI Maccol ot okosio 7000 Jla mo
okoj0 10000 Ta mwnm ot okosio 8000 [la no okono 9000 [a, unu oxono 8400 [la. ITonokcamep
237 (cootBercTBytomuii Pluronic® F-87) mpencrasnser coboil Onokcomonumep cO cpemHei
MOJIEKYJIIpHON Maccor ot okoio 6000 la no oxono 9000 [la wnu ot okoso 6500 [la no okxono
8000 Ha, wmu okoio 7700 JMa. Tlonmokcamep 338 (coorBerctByrommii Pluronic® F-108)
npeacTaBsieT co00i OJIOKCOMoNMMMep CO CpeaHel MOJIeKYJIIipHON Maccoi oT okoo 12000 [la no
okojno 18000 [a wmmu ot oxono 13000 la mo okosno 15000 [la, unu okoso 14600 /la.
IMonokcamep 407 (cootBercTByrommii Pluronic® F-127) mnpeacraBnsier cOOO#M  CIOMXKHBIN
TPUOJIOKCOTIONUMEP TMONMOKCUITHIICHA-TIOJIMOKCHIIPONIIJIEHA B COOTHOILIEHHH OT okojio E101
P56 E101 no okosno E106 P70 E106 unu okono E101 P56 E101 unu okono E106 P70 E106 co
cpeaHer MoJekyJsipHor Maccoi oT okojo 10000 Ta no okono 15000 [a, unu ot okoso 12000

JHa mo oxono 14000 Jla, unu ot okono 12000 J1a no okono 13000 /la wnu okono 12600 [a.
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JlonOTHUTENBHBIE TIPUMEPBI NTOBEPXHOCTHO-AKTUBHBIX BEINECTB, KOTOPbIE MOTYT OBIThH
UCTIOJIb30BaHbl B HW300pETEHHH, BKIIOYAOT, HO 0€3 OrpaHu4YeHHs, MOJMBHHUJIOBBIA CIHUPT
(kOTOpBIE ~ MOJKET  TPEACTaBIsiTh  COOOM  THAPOJIM3OBAHHBIA  TMOJMBUHUJIAIIETAT),
nojguBuHuianerat, sutamuH E-TPGS, nonokcamepbl, HaTpUEBYIO COJb XOJEBOW KHCIOTBHI,
OVOKTHIICYIb(OCYKIIMHAT ~HATPUsA, TEeKCANeLMITPUMETHSI aMMOHHUS OpOMHI, CAllOHHH,
TWEEN® 20, TWEEN® 80, cnoxnHble >¢upel caxapos, cepuun Triton X, L-a-
docparununxonun (PC), 1,2-gumanemuronndocharuauxonna (DPPC), onenHOBYIO KHCIOTY,
copOuTan Tpuojear, copOUTaH MOHOOJeaT, COpOUTaH MOHONAypaT, HoJuoKcHITHIeH (20)
copOuTaH MOHOJaypaT, nojguokcusTuieH (20) copOuTaH MOHOOJEAT, NMPUPOAHBIN JIELUTHH,
oNeusioBblil  3pup NOoNMOKCHATWIEHA (2), cTeapwyioBeli 3>Qup MOJHOKCHAITHIEHA (2),
JaypuioBbli 3gup nosmokcusTUIeHa (4), OJIOK-COMONIUMEPhl OKCHATUIICHA U OKCHUITPOITUJICHA,
CUHTETHUYECKUH JIELUTHH, TU3THISHIJIUKOIb JUOJIeaT, TeTparuapodyppypun ojeat, 3THIOJeaT,
U30TPOIUIMUPHCTAT, TJIMLIEPHIIMOHOOJIEAT, IIMLIEPUIIMOHOCTEApaT,
TIMLEPHUIMOHOPULIHONEAT, LIETHJIOBBIN CIIUPT, CTEAPUIIOBBINA CIIUPT, LETHINMUPUANHUS XJIOPHL,
OeH3aJIKOHMSI XJIOPUZ, OJMBKOBOE MACIO, TJIMLEPUIMOHOJAYpAT, KyKYpy3HOE Macio, Macio
XJIONKOBOTO CEMEHHU, MACJIO CEMSIH MOJICOTHEYHHKA, JIEUTHH, OJIEMHOBYIO KHCIJIOTY U TpUOJIeaT
copburaHa.

Cneunanucty B JaHHOH 00J1aCTH JOJDKHO OBITh TIOHATHO, YTO HEKOTOPbIE OBEPXHOCTHO-
aKTUBHBIE BELIECTBA MOTYT OBITb HCIOJb30BAHbI B KAa4eCTBE MOJUMEPOB MPU TMOJYYECHUH
MUKpodacTuilbl. CrHenuaaucTty B JAaHHOW OOJAacTH TakXKe JOJDKHO OBITh MOHSTHO, 4YTO B
HEKOTOPBIX CJIyYasiX MOJTYyYEHUs] MUKPOYACTHUIA MOXKET COXPAHATh HE3HAYUTEJIbHOE KOJHUYECTBO
MOBEPXHOCTHO-aKTUBHOTO BELIECTBA, KOTOPOE MO3BOJISIET AOMOJHUTEIPHO MOAU(PHUIIUPOBATD TIO
JKEJIAHUIO CBOMCTBA.

II1. ITpumeps! HApYIEHHH, TOAJICIKAIUX JeYCHHUI0

B omHOM BapuaHTe OCYIIECTBJICHHsS KOMIIO3HMLHMS BKJIIOYAET MHUKPOYACTHIY C
00paboOTaHHOH TOBEPXHOCTBIO, KOTOpasi COAEPXKHUT. MHUKpodacTuly ¢ oOpaboTaHHOH
MOBEPXHOCTBIO M (apMaLEeBTHUECKH aKTUBHOE COEAMHEHHE, WHKAICYJIHPOBAHHOE B
MHUKPOYACTHIly C O0OpaOOTaHHOW TOBEPXHOCTBHIO, HEOOs3aTeNbHO B KOMOMHALUU C
dapMarieBTHYECKH ~ NPUEMJIEMBIM  HOCHUTEJIEM,  BCIIOMOTATEJIbHBIM  BELIECTBOM  HJIH
pazbaBuTeneM. B oOgHOM BapuaHTE OCYIIECTBICHHS KOMIIO3ULHMSI MPEACTaBIsieT COOOH
(apMareBTHYECKYI0 KOMITO3HMLIMEO IS JISYEHUS TIIa3HOTO HAPYIICHUS HITH 3a00JI€BaHMSL.

Heorpannunparomie npuMepsl IMa3HbIX HAPYLUICHUH WK 3a00JI€BaHUN, KOTOPBIE MOKHO
JEYUTh C TIOMOIIBK0 KOMIIO3WIMH, BKJIFOYAOT BO3PACTHYI MAKYJSIPHYIO JI€r€HEpaLuIo,
LIEJIOYHON SPO3UBHBIA KEPATOKOHBIOHKTUBUT, AJIJIEPTUYECKUI KOHBIOHKTUBUT, aJUIEPrUYE€CKUN

KepaTwT, epeaHuil yBeut, done3np bexyera, Onedapur, paspyuieHne reMatoopTaIbMUYECKOTO
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Oapbepa, XOPHOHIUT, XPOHUYECKHH YBEUT, KOHBIOHKTUBUT, KOHTAKTHBIM HHIYLHMPOBAHHBINA
JUH3aMH KEPaTOKOHBIOHKTUBUT, 3PO3UI0 POTOBHUIBL, TPaBMy POTOBHIBI, $3BY POTOBHILL,
KPUCTAJUIMYECKYK0 ~ PETHHONATHIO, LUCTOMAHBIMN  MAaKyJSIpHBII  OT€K, JaKpUOLMCTUT,
IMa0eTHYECKYI0 ~ KEepaTOmaTHi, AHA0eTHYECKHH  MaKyJspHBIH  OTeK, JHab0EeTUYECKYIO
PETHUHOMNATHIO, CYXOCThb TJa3, Cyxyl (opMy BO3pacTHONH MaKyJsIpHOW JAereHepamms,
S03MHOPMIIbHYIO TPaHyJeMy, STHCKIEPHUT, SKCCYNATHBHBIH MaKyJSAPHBIA OTEK, AUCTPOQUIO
@dykca, TMIaHTOKJIETOYHBIM apTEPUUT, TMTAHTCKUM MANUJUISIPHBIA KOHBIOHKTUBUT, IJIAYKOMY,
HEyJauHyl0 AHTUIJIAYKOMHYIO OINepaluio, OTTOPKEHHWE TpPaHCIJIAHTaTa, TIeprec 30CTep,
BOCMAJIEHUE TI0CJIe ONepaluy MO YAAJEHUIO KaTapakThbl, UPUAOKOPHEAIbHbIN 3HIOTEINAIbHbIN
CHHIPOM, BOCHAaJIeHHE DPagy>KHOW OOOJIOYKH, CYXOM KEepaTOKOHBIOHKTHUBUT, BOCHAJIUTENIBHOE
3a005€BaHNE KEPATOKOHBIOHKTUBUT, KEPAaTOKOHYC, peLIeTHaTyr auctpoduro, auctpoduro
Korana, HeKpOTHYeCKUH KepaTHT, HEOBACKyJSpHbIE 3a00JIeBaHUs, CBS3aHHBIE C CETYATKOW,
yBEaJbHbIM TPAKTOM WJIM POrOBOH OOOJIOUKOW, HAamNpHMep, HEOBACKYJSPHYIO TIJIAYKOMY,
HEOBACKYJISIPU3ALMIO POTrOBOM OOOJIOUKH, HEOBACKYJISIPU3ALMIO, BO3HUKLIVIO B pe3yJbTaTe
KOMOMHHPOBAHHOW BUTPIKTOMHH M JIEHCOKTOMHUHM, HEOBACKYJISIPU3ALMIO 3PUTEIBHOTO HEpBa U
HEOBACKYJISIPU3ALMIO BCJIEACTBUE INPOHUKAKOLIEH TPaBMbl IJ1a3a WJIM KOHTY3MOHHOH TpaBMBI
r7a3a, HeHPOmapaJuTUUECKUH KepaTUT, HeMH()EKLMOHHBIN YBEUT, reprec Iias, JuMpoMy rias,
IJIa3HOH posanea, opTanrpMoJIornyeckue NHOEKINY, TIa3Hoi neM(pUTrons, HEBPUT 3PUTEIBHOTO
HepBa, MAHYBEUT, MAMWLUTUT, NAPCIUIAHUT, IEPCUCTUPYIOLINI OTEK MaKyJibl, (pakoaHapUIaKCHIO,
3aIHUI  YBEUT, TMOCJEONEPAMOHHOE BOCHAJCHHE, MPONUPEPATHBHYIO AHAOETHYECKYIO
PETHUHOMATHIO, TPOJU(PEPATHBHYIO CEPIIOBHIHO-KJIETOYHYIO PETUHOIMATHIO, MPOTU(EPaTHBHYIO
BUTPEOPETUHOMNATHUIO, OKKJIFO3UIO LIEHTPAJbHOM apTepUM CEeTYaTKHU, OTCIONHKY CeT4arTkKy,
NUTMEHTHBIA PETHHUT, PETHHOMATHIO HEJOHOIIEHHBIX, PyOe03 pany’kKHOW OOOJOYKH, CKIIEPHT,
cuapoM  CtuBeHca-/[)KOHCOHA, CUMIATHYECKYI0 OQTaJIbMHIO, BUCOYHBI  ApPTEPHHT,
oprampMonaTHO, CBSI3aHHYKO C 3a00JieBaHMEM IIUTOBHIHOW JKEJIe3bl, yBEUT, BECEHHHI
KOHBIOHKTHUBUT, KEPaTOMAJSILIMIO, BBI3BAHHYIO HENOCTaTOYHOCTBIO BHUTAMHUHA A, BUTPUT U
BJIAKHYIO (POPMY BO3PACTHOM MAKYJISIPHOH JereHepalus CeTYaTKH.

IV. TepaneBTHYECKH AKTHBHBIE AT€HTDI, MOAJIEKALIHE J0CTABKE

[ITupokoe pazHOOOpa3He TEPANEBTUYECKHX ar€HTOB MOXKET OBITh JOCTABJICHO B TCUCHHE
JUTATENIbHOTO BPEMEHHM C 3aMEMJIEHHBIM BBICBOOOXKIEHHEM 71 ViVO C HCIIOJIb30BAHHEM
HACTOSIILETO U300PETeHMSI.

«TepanesTuuecku s¢dexkTuBHOE KOJINUECTBO» (bapmareBTHIECKOM
KOMITO3ULIA/KOMOMHALIUK COTJIACHO JAHHOMY H300PETEHHIO O3HAYaeT KOJHYECTBO, KOTOPOE
NPy BBENEHUH TMALHEeHTy sBisieTcss 5(Q(EeKTUBHBIM il OOECIeYeHUs TepareBTUYECKOro

s¢dekra, TAaKOro Kak OCIa0lIeHHE CHMITOMOB BBIOPAHHOTO HAPYLIEHHs, KakK IPaBUIIO,
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0(hTaBMONIOTNYECKOTO HapyIIEeHUs. B HEKOTOPBIX acmeKTax HapyIIeHUe MPEACTaBIseT COOOH
IJayKOMy, HapyLIEHHE, OINOCPENOBaHHOE KapOOaHTHApAa30H, HApyIIEHHE WIA AHOMAJHIO,
CBSI3aHHYIO C yBenmueHueMm BHyTpuriasHoro nasienus (IOP), HapymeHwe, omocpemoBaHHOE
cuHTa3oi okcupa aszora (NOS), Hapymenue, TpeOyromee HEHPONMPOTEKIHMU, TAaKOW Kak
pereHepanys/BOCCTAHABICHNE 3PUTEIBHBIX HEPBOB, AJUIEPTUYECKHH KOHBIOHKTHBHT, TIEpEIHUIN
YBEUT, KaTapaKThl, CYXYIO WM BIAKHYIO (POPMY BO3pacTHOM MakyJsspHOH aerenepauuu (AMD),
WIH 11a0eTUYECKY0 PETHHOMATHIO.

«®DapmMareBTUUECKH TpUeMIIeMasi CONlb» 00pa3yeTcsi, KOrna TeparneBTUYeCKU aKTUBHOE
coeuHeHne MOMU(PUIUPYIOT IMyTeM TMOJYYeHHUSI ero HEOPraHWYeCKOW WM OpraHuYeCcKOH,
HeTOKCI/I‘{HOﬁ, KHCJIIOTHO- HJIN OCHOBHO-aI[I[I/ITI/IBHOI‘/'I comu. Comu MOTyT 6bITb CUHTE3HUPOBAHDBI
U3 HCXOAHOTO COEANHEHHUS, KOTOPOE CONEPKUT OCHOBHYIO HIT KHCJIOTHYIO TPYIITY, C TIOMOIIBIO
OOBIUHBIX XUMHYECKUX CIIOCOOO0B. OOBIMHO TaKyIO COJIb MOXKHO MOJIYYHUTh peakiel CBOOOTHOM
KUCJIOTHON (POPMBI COENMHEHMS] CO CTEXHOMETPHYECKHM KOJIMYECTBOM COOTBETCTBYIOLIETO
OCHOBaHHMs (TAKOro Kak rmapokcua, kapOoHar, OukapOonar wmm T.. Na, Ca, Mg wmu K) nim
IyTeM peakUuuy CBOOOAHON OCHOBHOH ()OPMBI COENMHEHHS CO CTEXMOMETPUYECKUM
KOJIMYECTBOM COOTBETCTBYIOLIEH KUCIOTHL Takue peakiuu OOBIMHO MPOBOAST B BOAE WJIM B
OpPraHMYeCKOM PacTBOpHUTENe, MM UX cMecu. Kak mpaBuiio, HEBOAHbIE Cpelbl, TAKUe Kak dup,
STHJIALIETAT, 3TAHOJN, W3OMPOIMAHON WM ALETOHUTPWI, SIBIAIOTCS THIIMYHBIMHU, KOIZA 3TO
BO3MO’KHO Ha mpaktuke. [IpumMepbl papMareBTU4eCKH MPUEMJIEMbIX COJIE BKIJIOYAIOT, HO Oe3
OrpaHUYCHUs, MUHECPAJIbHBIC WJIN OPraHUYCCKHUE KHUCJIOTHBIE COJIM OCHOBHBIX OCTATKOB, TaKHX
KaK aMHHBbI, IICJIOYHBIC WJIM OPraHUYCCKHE COJIM KHUCJIbBIX OCTATKOB, TAKHMX KakK Kap6OHOBbIe
KUCJIOTBI, H HOI[O6HI:;IC. CDapMaLIeBTI/ILIeCKI/I MPpUEMIJIEMBIC COJIM  BKIIKOYAKOT O6I::ILIHI:;I€
HETOKCHUYHBIC coJin u YETBCPTUIHBIE AMMOHUEBBIC COJI HUCXOOAHOI'O COCIUHECHNA,
O6pa30BaHHbIe, HarpuMmep, M3 HETOKCHUYHBIX HEOPTaHHYECCKUX WM OPTraHUYCCKUX KHCIIOT.
Haan/IMep, O6bI"IHbIe HETOKCHUYHBIC KHUCJIOTHBIC COJIM BKJIHOYAKOT COJIM, IOJYyYCHHBIC U3
HEOPraHUYECKUX KHCJIOT, TaKUX KaK XJIOPHUCTOBOAOPOIHAs, OpOMHCTOBONOPOAHAS, CEpHas,
cynabhamuHoBasi, ¢ocdopHas, a30THasi U MONOOHBIE, W COJH, MOJYYSHHbIE M3 OPraHHYECKUX
KHCJIOT, TAKUX KaK YKCYCHas, MPOIMOHOBAA, SsHTapHAA, IIUKOJICBAs, CTCAPUHOBAsA, MOJIOYHAA,
$I6J'IOLIHa$I, BUHHAaA, JIMUMOHHAasA, aCKOp6I/IHOBa$I, rnaMoBasi, MaJICUHOBasi, THAPOKCUMAJICUHOBAs,
(eHmyKCcycHast, TIyTaMHHOBAs, OEH30MHAas, CaJMLMJIOBAs, ME3MJIOBas (METaHCYJIb(pOHOBAs),
a3mnoBasi  (3TaHcynb(oHOBasi), OeswmnoBasi  (OeH3oNCynb(pOHOBaAst), CynbdaHuioBas, 2-
aneToKkCUOeH30iHas, ¢bymapoBsas, TOJTYOJICYIb(OHOBAS, METaHCYJIbpOHOBAs,

sTaHauCyibdoHoBas, masenesas, uzernoHosas, HOOC-(CH2),-COOH, rme n paBHo 0-4, u

2

HOI[O6HI:;IX. Hepequb JOINOJIHUTCJIBHBIX TTOAXOIAIINX cojeil MOJKHO HaI\/'ITI/I, HalpuMmeEp, B
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Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa., P. 1418
(1985).

B onmHOM BapmwaHTe OCYLIECTBJICHHS MHUKPOYACTHIA ¢ OOpaOOTaHHOW MOBEPXHOCTHIO
COTJIACHO HACTOSILIEMY M300PETeHHI0 MOXKET COAep)KaTh COSTUHEHHUE JUIS JICUSHHUS TJIayKOMB,
Hampumep, OeTa-apeHepruueckie aHTarOHUCTBI, AHAJIOT MPOCTArJIAHAMHA, AAPEHEePTrUUECKHi
aroOHUCT, WHrUOUTOp KapOOaHrHIpas3bl, MNAPACHMIIATOMUMETHYECKUI areHT, I BOMHOE
TeparneBTHuecKoe cpeacTBo, HampasyieHHoe npotuB VEGF/PDGF, unu nBoiiHo# uHruburop
KWHa3pl ¢ JednuHoBbIMH 3actexkamu (DLK). B ngpyrom BapuaHTe OCYyIIECTBIIEHHS
MHUKpOYaCTHIIa ¢ 0OpaOOTaHHON MOBEPXHOCTBIO COMIACHO HACTOSIIIEMY H300PETEHHI0 MOKET
cozepKaTh COCMHEHHE IS JICUeHUs] AHa0eTHYeCKON peTHHONaTuH. Takue COeqUHEHUs] MOKHO
BBOJAUTL B 60J1ee HU3KHUX O03aX B COOTBETCTBUH C I/I306pe’TeHI/IeM, IMMOCKOJIbKY HX MOXKHO
BBOAHTD B YUACTOK 3a00JI€BaHUS IJ1a3.

ITpumeprl OeTa-aipeHEPrHYECKUX AHTATOHHCTOB BKJIOYAIOT, HO 0O€3 OrpaHuyeHwHs,
tumonion (Timoptic®), neBobyHomnon (Betagan®), kapreonon (Ocupress®) u MeTHIPaHOJION
(OptiPranolol ®).

ITpumepr! aHANIOrOB MPOCTArJaHAMHOB BKJIOYAIOT, HO 0€3 OrpaHUyYeHHs, JIATAHOIPOCT
(Xalatan®), TpaBonpocr (Travatan®), 6umaronpoct (Lumigan®) u Tadmynpoct (Zioptan™).

ITpumepsl aipeHePrUYeCKUX arOHMCTOB BKJIIOYAIOT, HO 0e3 orpaHu4YeHHs, OpUMOHUANH
(Alphagan®), snuredpun, aunusedpuH (Propine®) u anpaxnonunus (Lopidine®).

[Tpumepbl MHTUOUTOPOB KapOOAHTHUAPA3HI BKJIIOYAIOT, HO O€3 OrpaHUYeHUs, JOP30JaMuU/L
(Trusopt®), 6punzonamun (Azopt®), anerazonamun (Diamox®) u merazonamun (Neptazane®),

CMOTPHU TPYKTYPBI HIKE:
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IIpuMepoM mMapacUMIaTOMHUMETHYECKOTO CPENCTBA SIBISIETCS, HO 0O€3 OrpaHHYeHHs,
MIFJIOKAPITHH.
Wurnburopsr DLK Bkimowaror, HO 0Oe3 orpaHudeHusi, kpu3otuHu®, KW-2449 u

TO3aCEePTHO, CMOTPH CTPYKTYPBI HILKE.
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- H
Kpuszorunuo KW-2449 , To3acepTub

JlexapcTBEeHHbIE CPEACTBA, IPUMEHSIOIINECS IS JIEUeHNs] TUa0eTHIECKOW PETHHOATHH,
BKJIIOYAIOT, HO Oe3 orpanndenus, pannouzymad (Lucentis®).

B opHOM BapuaHTe OCyINECTBJIEHUS JABOWHBIM TEPANEBTHUECKHUM CPEICTBOM,
HarpasieHHbM potuB VEGF/PDGF, siBnsiercst cyautuanba manar (Sutent®).

B onHOM BapuaHTe OCYIIECTBIEHUS COEIUHEHHE MTPEeIHA3HAUEHO ISl JIEUEHUs] INIayKOMBI
U MOXET NPUMEHSTHCSA B 3(P(PEKTHBHOM KOJIWYECTBE UIS JICUSHUS XO35MHA, HYKIAIOLIErocs B
JIeYeHUH TJIAyKOMBI.

B npyrom BapuaHTe OCYLIECTBIEHHs COCOMHEHHUE NEHCTBYET MOCPEICTBOM MEXaHH3MA,
OTJIMYHOTO OT MEXaHM3MOB, ACCOLMUPOBAHHBIX C TJIAYKOMOM, IJIsi JICUEHUS HAPYIICHUS,
OMHUCAHHOTO B HACTOSIIIEM JTIOKYMEHTE, Y XO35IMHA, KaK MPABUIIO, YeJIOBEKa.

B ogHOM BapmaHTe OCYLIECTBJICHMS TEPANEBTHUECKUH areHT BBIOPaH M3 HMHTHOUTOpA
dochonnosutnn-3-kunasel  (PI3K), wunruburopa tuposunkuuassl (BTK) Bpyrona wium
UHTHOUTOpa TUPO3UHKUHA3KI cejie3eHKH (Syk) miu ux KOMOWHALIMH.

WUuruburopsr PI3K, xotopblie MOryT ObITh MCHOJB30BAHBI B HACTOSIIIEM H300pETEHUH,
xopouo u3BecTHbL. [Ipumepsl MHrHOMTOpOB PI3-KMHA3bl BKIFOYAKOT, HO 0€3 OrpaHUYEHUs,
BOPTMAHHUH, JI€METOKCUBUPHUINH, Nepu(pO3uH, HIETATUCHO, NHKTHINCHO, mnamomua 529,
ZSTK474, PWT33597, CUDC-907 u AEZS-136, nysenucud, GS-9820, BKM 120, GDC-0032
(tracemucu®)  (2-[4-[2-(2-uzonponmi-S-metui- 1,2, 4-tpuazon-3-mn)-5,6-quruapo-umunasof 1,2-
d][1,4]6en30kcazenun-9-mi|nmupason-1-mi|-2-MeTUInponaHaMuL), MLN-1117 (2R)-1-
benokcu-2-0yranun Bomopoxn (S)-mermndocdonar, wmu merun(okco) {[(2R)-1-peHokcu-2-
OyTtanwi]okcu } pochonmir)), BYL-719 ((2S)-N1-[4-meTun-5-[2-(2,2,2-rpudrop-1,1-
IVUMETHIISTHN )-4-pUIUHNI | -2-THa305m |- 1, 2-nupponuanHAnKapOoOKcamMun ), GSK2126458
(2,4-nu¢rop-N-{2-(MeTnnokcu)-5-[4-(4-nupunazuHmI)-6-X THOJIUHWI -3 -
nupuanHu j 0enzoncyiabdonamun) (omunanucuod), TGX-221 ((#)-7-metun-2-(mopdonua-4-ni)-
9-(1-pennnmamunostun)-mupuno| 1,2-a]-mupumunana-4-on), GSK2636771 muruppoxmnopun (2-

meTui- 1 -(2-metun-3-(tpudropmeTrin)oeH3mn)-6-mopdonuno- 1 H-6en3o-[d Jumunazon-4-
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kapOonoBoii kucnotsl), KIN-193  ((R)-2-((1-(7-meTun-2-mopdonnno-4-okco-4H-mupuno[ 1,2-
a|mupumuanH-9-mn)atun)amuao)Oen3oiHas kuciora), TGR-1202/RP5264, GS-9820 ((S)-1-(4-
((2-(2-amuHONIMPUMHUIUH-S5-1J)- 7-MeTHI-4-Moruapokcunponad-1-o1),  GS-1101  (5-¢rop-3-
bernn-2-([S)]-1-[9H-nypun-6-unamuno|-nponun)-3 H-xunazonna-4-on), AMG-319, GSK-
2269557, SAR245409 (N-(4-(N-(3-((3,5-numeTokcudpeHnIT )aMUHO)- XUHOKCaJIUH-2-
wi)cyiibpamor)penmn)-3-mMmeTokcu-4-mermnoensamun), BAY80-6946 (2-amuno-N-(7-MeTOKCH-
8-(3-mopdonuHonponoken)-2,3-nuruapoumunasol 1,2-clxunas), AS 252424 (5-[1-[5-(4-¢pTop-2-
runpokcudenmn)-pypan-2-un|-mer-(Z)-ununex|-ruazonuanna-2,4-nuon), CZ 24832  (5-(2-
amuHo-8-drop-[1,2,4]rpuazono| 1,5-a]lnupuann-6-un)-N-mpem- OyTHUNUpPUANH-3-
cynbonamun), Oynapnucud (5-[2,6-nu(4-mopdonuani)-4-nupuMuanHm|-4-(TpudTopMeTH)-
2-NUPUINHAMUH), GDC-0941 (2-(1H-nnnazon-4-un)-6- [[4-(meTuncynbhonnm)-1-
nunepasuHui [Metwi |-4-(4-mopdonunmn)tueno| 3,2-d]-mupumunun), GDC-0980 ((S)-1-(4-((2-
(2-amuHOIUPUMUANH-5-111)-7-MeTuI-4-MopdonuHoTHEHO[ 3,2-d JmupuMuanH-6-

YUT)METHJI ) TUTIePa3HH- | -1i1)-2-ruipOKCUnponan- 1 -oH (Taxke u3BecTHbIi kak RG7422)), SF1126
((8S,148,17S)-14-(xapbokcumeTin )-8-(3-ryanuauHomnponin)- 1 7-(runpoxkcumetin)-3,6,9,12,15-
NEeHTa0KCO- 1-(4-(4-okco-8-pennn-4 H-xpomeH-2-nn)mopdonun-4-uii)-2-okca-7,10,13,16-
TeTpaa3zaokTanekaH-18-oar), PF-05212384 (N-[4-[[4-(numeTnnaMuHO)-1-
nunepuauHui|kapoouun|pennn]-N'-[4-(4,6-nu-4-mopdonunmi-1,3, 5-rprasun-2-

wn)denun |MoueBuHa) (regaronucud), LY3023414, BEZ235 (2-metun-2-{4-[3-meTni-2-okco-8-
(xuHONMH-3-1)-2,3-nurunpo-lH-umunaso[4,5-c|-x uHomuH-1-1 | G eHw } mponaHHuTPUIT)
(nakromucuo), XL-765 (N-(3-(N-(3-(3,5-numeToKcH(p eHIITAMHHO )X THOK CAJTHH-2 -
wi)cynbhamonn)hennn)-3-merokcu-4-metmnoenzamun) u GSK1059615 (5-[[4-(4-nupununu)-
O-XUHOJIUHII |METHIIEH |-2,4-THA30IUIEHIUOH ), PX886 ([(3aR,6F£,95,9aR 10R, 11a8)-6-
[[6uc(Tpomn-2-eHuT)aMHHO [METHITUACH |-S-TupOoKCH-9-(MeTokcumMeTH )-9a, 1 1 a-numerin-1,4,7-
Tpuokco-2,3,3a,9,10,11-rekcarunpounneno[4, Sh|uzoxpomen-10-wmn]anerar (Takke W3BECTHBIN
kak conoimcud)), LY294002, AZD8186, PF-4989216, munapanucud, GNE-317, PI-3065, PI-
103, NU7441 (KU-57788), HS 173, VS-5584 (SB2343), CZ(C24832, TGI100-115, A66,
YM201636, CAY10505, PIK-75, PIK-93, AS-605240, BGT226 (NVP-BGT226), AZD6482,
BOKcTaucuO, anbnenucud, 1C-87114, TGI100713, CHS5132799, PKI-402, komaunucud (BAY
80-6946), XL 147, PIK-90, PIK-293, PIK-294, 3-MA (3-merunanenun), AS-252424, AS-
604850, anmurommucud (GDC-0980; RG7422), u crpyktypy, omucanHyro B W02014/071109,

UMEIOIIYI0 QOopMyITy:



43

NH
N '
| A\
N

Coenunenune 292

Wurnburopsr BTK, npenHasHaueHHbIE I NPUMEHEHUs B HACTOSIIEM H300pETEHHH,
xopotro u3BecTHbl. [Ipumepst narndouropos BTK Brurouaror nOpyTuHmO (Tak»ke U3BECTHBIA KakK
PCI-32765) (Imbruvica™) (1-[(3R)-3-[4-amun0-3-(4-peHokcu-penun)nupaszono| 3,4-
d|nupumunus-1-un|nunepuans-1-wi|npon-2-eH-1-0H), UHTUOUTOPBI Ha OCHOBE
IVMaHWJIMHOMMpUMUANHA, Takue kak AVL-101 um AVL-291/292 (N-(3-((5-¢prop-2-((4-(2-
METOKCHU3TOKCH )(PEeHUIT)aMUHO ) TUPUMUINH-4-1JT)aMUHO ) eHUIT )aKpUIIaMUL ) (Avila
Therapeutics) (nyonukauus natenta CIIIA Ne 2011/0117073, monHOe comep’kaHue KOTOPOH
BKJIIOUEHO B HACTOALIMH JOKyMeHT), na3atuHubd ([N-(2-xmnop-6-merundenun)-2-(6-(4-(2-
THIPOKCUATUI )TUTIEPA3UH- | -1JT)-2-MeTUIITHPUMHUIUH-4-HIITAMHHO ) TPHA30J1-5-KapOoKcamu/ |,
LFM-A13 (anbda-unano-6era-runpokcu-oera-metun-N-(2,5-ubpomopenun)nponenamun), GDC-
0834 ([R-N-(3-(6-(4-(1,4-numeTnii-3-okconmunepasuH-2-mi)HeHUIaMUHO )-4-MeTHII-5-0kCo-4,5-
OUTUAPONUPA3HH-2-1)-2-MeTundennn)-4,5,6,7-rerparuapodenso[b]rnoden-2-kapookcamun],
CGI-560 4-(mpem-0ytnn)-N-(3-(8-(pernnamuno)umunazol 1,2-aJnupasun-6-
wn)penwn)oensamun, CGI-1746 (4-(mpem-6ytun)-N-(2-metun-3-(4-metmn-6-((4-(mopdommnna-4-
kapOoHm)peHnT)aMIuHO)-5-0Kkc0o-4,S-guruaponupasu-2-wi)penun)- denzamun), CNX-774 (4-
(4-((4-((3-akpraMuoheHIIT ) aMHHO)-5-PTOPITUPUMHIUH-2-1JT)aMUHO ) P €HOKCH )-IV-
mermnnukoauHamun), CTA056 (7-6ensmin-1-(3-(munepunus-1-wn)nponwn)-2-(4-(mupuaun-4-
wi)enmn)-1H-nmunasol4,5-glxunokcanus-6(5H)-on), GDC-0834 ((R)-N-(3-(6-((4-(1,4-
IVMETHII-3 -OKCOMUIEePa3uH-2-1i1)(hEeHUIT)aMHHO )-4-MeTHII-5-0KC0-4, S-TUr uApOnUpa3uH-2-1J1)-
2-merungenmn)-4,5,6,7-rerparunpodenso| b|tnodpen-2-kapodokcamun), GDC-0837 ((R)-N-(3-(6-
((4-(1,4-numeTui-3-okconunepasuH-2-1i ) €HUIT)aMHHO )-4-MeTHII-5-0Kc0-4, 5-
IUTUAPONUpPA3HH-2-1)-2-MeTrih eHnn)-4,5,6,7-rerparuapoden3o[ b]rnoden-2-kapOokcamun),
HM-71224, ACP-196, ONO-4059 (Ono Pharmaceuticals), PRT062607 (4-((3-(2H-1,2,3-
Tpuazon-2-wi)denun)amuno )-2-(((1R,2S5)-2-aMHHOIUKIIOTEKCHIT )AMUHO ) TUPUMUTHH-5 -
kapOokcamupna runpoxsopun), QL-47 (1-(1-akpunonnusnonuH-6-mn)-9-(1-mernn-1H-nupason-
4-un)benzolh][ 1,6 lnadTupunun-2(14)-on) U RN486 (6-umxnonponui-8-prop-2-(2-
TUAPOKCUMETHIT-3-{ | -MeTHII-5-[ 5-(4-MeTun-nunepasus- 1 -uin)-mupuaHH-2-HIIAMHHO | -6-0KCO-
1,6-guruapo-nupuanH-3 -1 § -(heHwn )-2//-n30X UHONMNH- 1 -0H), U Ipyryue MOJIEKYJIbL, CIIOCOOHBIE

uarnbuposate aktuBHOCTE BTK, Hampumep, takme maruOutopsl BTK, xoTtopsle omucasbl B
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Akinleye et ah, Journal of Hematology & Oncology, 2013, 6:59, monHoe conepskaHue KOTOPOH
BKJIFOUEHO B HACTOSIIIUN TOKYMEHT ITOCPEICTBOM CCBUIKH.

Wurnburopsr Syk, mpenHasHaueHHblE IJIs1 NPUMEHEHHS B HACTOALIEM H300pETEHHH,
XOpOIIO  W3BECTHBI W BKJIIOYAOT, Hampumep, cepaynaruan®  (Cerdulatinib) — (4-
(uuksonponunaMuHo)-2-((4-(4-(3runcynpdonmn)nunepasus- 1 -nin)peHnn)aMua0) UPUMUAIUH-
5-xapbokcamun), sHTOCIIETUHUO (6-(1H-nHma3on-6-um)-N-(4-mopponunodenntumunasol1,2-
a|nupazun-8-amuH), ¢docramaTuHno ([6-({5-¢pTop-2-[(3,4,5-TprMeTOKCH )aMHHO |-4-
NUPUMHIUHII § AMUHO)-2,2-TUMETHII-3-0KC0-2, 3-nuruapo-4H-nupuno[ 3,2-b][ 1,4]okcaszun-4-
wi|merun auruapodocdar), pocramatuHud B BUAe nuHaTpueBoi conu (Hatpuii(6-((5-pTop-2-
((3,4,5-TpumeToxcr(p eHNnIT)aMUHO ) TUPUMHUINH-4-1IT)aMUHO)-2,2-TUMETHUII-3-0KCO-2 /1 -
mpuno|[3,2-b][1,4]okcazun-4(3 H)-um)meTun docdar), BAY 61-3606 (2-(7-(3,4-
numerokcudennn)umunasof 1,2-cjnupumunun-5S-mnamuno)-aukotuHamun  HCl), RO9021 (6-
[(1R,2S)-2-aMUHO-IIUKJIOT€KCHUIIAMHHO | -4-(5,6-AMMeTHII-MTUPU AN H-2-UIIAMHHO ) TUPUIA3UH-3 -
kapOoHOBOM KucHoThl amun), uMatuHuO (Gleevac; 4-[(4-metunnunepasus-1-un)merun]-N-(4-
mMeTw-3-{ [4-(mpuauH-3 -1i1) TUPUMHIUH-2 -1 |aMIHO § peHUIT)0eH3aMun), CTaypOCIIOpPHUH,
GSK143 (2-(((3R,4R)-3-amuHoTeTparunpo-2H-nupan-4-un)amMuHo )-4-(p-
TOJUIAMHUHO ) TUPUMHIUH-5-KapOoKkcaMun), PP2  (1-(mpem-6ytun)-3-(4-xnopdennn)-1H-
npaszono|3,4-d Jnupumuann-4-amun), PRT-060318 (2-(((1R,25)-2-aMHUHOLMKIJIOTEKCHIT)aMHHO )-
4-(m-ToMUNaMuHO)TUPUMHIUH-5-kapObokcamun), PRT-062607  (4-((3-(2H-1,2,3-Tpuazon-2-
i) penni)amMuto)-2-(((1R,2S5)-2-aMUHOIUKIIOTEKCHIT )JaMHUHO )TUPUMHUIUH- S -KapOoKcamMua
ruapoxiopun), R112 (3,3'-((5-propmupumunun-2,4-nunn)duc(azanenumn))audenon), R348 (3-
stun-4-mermnupunut), R406 (6-((5-dprop-2-((3,4,5-rpumeTokcrdeHnT)aMuHO ) TUPUMHUTAH-4-
WI1)aMUHO)-2,2-numetwn-2H-mupunol3,2-b][ 1,4]okcasun-3(4H)-on), MUKEaTaHHOJ (3-
ruapokcupecseparod), YM193306 (Singh et al. Discovery and Development of Spleen Tyrosine
Kinase (SYK) Inhibitors, J. Med. Chem. 2012, 55, 3614-3643), 7-a3aunnon, nukeatanHoj, ER-
27319 (Singh et al. Discovery and Development of Spleen Tyrosine Kinase (SYK) Inhibitors, J.
Med. Chem. 2012, 55, 3614-3643, moiHOe COnep’KaHUE KOTOPOW BKJIFOYEHO B HACTOSIIUH
nokyMmeHT nyteM cceuiki), Coenunenue D (Singh et al. Discovery and Development of Spleen
Tyrosine Kinase (SYK) Inhibitors, J. Med. Chem. 2012, 55, 3614-3643, nonHoe comepkaHue
KOTOPOH BKJFOYEHO B HACTOSIIMHA JOKyMeHT myTteM ccbuikd), PRT060318 (Singh et al.
Discovery and Development of Spleen Tyrosine Kinase (SYK) Inhibitors, J. Med. Chem. 2012,
55, 3614-3643, nonHoe copep;kaHWE KOTOPOM BKIIOYEHO B HACTOSIIMN AOKYMEHT MyTEeM
ccbutkn), oTeonuH (Singh et al. Discovery and Development of Spleen Tyrosine Kinase (SYK)
Inhibitors, J. Med. Chem. 2012, 55, 3614-3643, monHoe conep:kaHUE KOTOPOH BKIIOUEHO B

HACTOSIIUI JTOKYMEHT myTeM cchUiku), anureHuH (Singh et al. Discovery and Development of
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Spleen Tyrosine Kinase (SYK) Inhibitors, J. Med. Chem. 2012, 55, 3614-3643, monHoe
cofep kaHre KOTOPOH BKJIFOUEHO B HACTOSIIIUI JOKYMEHT MyTeM CCBUIKH), kKBepLeTuH (Singh et
al. Discovery and Development of Spleen Tyrosine Kinase (SYK) Inhibitors, J. Med. Chem.
2012, 55, 3614-3643, nonHoe coAep:KaHWE KOTOPOM BKJIFOUEHO B HACTOSALIUN JOKYMEHT MyTEM
ccbutkn), pmsernn (Singh et al. Discovery and Development of Spleen Tyrosine Kinase (SYK)
Inhibitors, J. Med. Chem. 2012, 55, 3614-3643, monHoe conepskaHHE KOTOPOH BKIIIOUEHO B
HACTOSIIIUI TOKYMEHT ITyTeM CChUIKH), MupuuetuH (Singh et al. Discovery and Development of
Spleen Tyrosine Kinase (SYK) Inhibitors, J. Med. Chem. 2012, 55, 3614-3643, monHoe
cofiep kaHre KOTOPOH BKIIOYEHO B HACTOSIIIUI JOKYMEHT IyTeM ccbUlkM), MopuH (Singh et al.
Discovery and Development of Spleen Tyrosine Kinase (SYK) Inhibitors, J. Med. Chem. 2012,
55, 3614-3643, monHoe coaep;kaHWE KOTOPOM BKIIIOYEHO B HACTOSIIMM JOKYMEHT IIyTE€M
CCBUIKH).

B opHOM BapmaHTe OCYLIECTBIEHHUSI TEPANEeBTHYECKHH AareHT NpeACTaBisieT coOoi
uarnourop MEK. Huruburopsr MEK, npenHasHaueHHble a1 NMPUMEHEHHS B HACTOALIEM
M300peTeHnH, XOPOIIO U3BECTHBI M BKJIIOYAIOT, Hanpumep, Tpamerund/GSKI1120212 (N-(3-{3-
uktonponui-S-[(2-grop-4-uondenn)amuno]-6,8-numernn-2,4, 7-rpuokco-3,4,6,7-
terparunporupunol4,3-dmupumunun-1(2H-nn} pennn)aneramun), cenymerunud (6-(4-6pom-2-
XJIOPAHMITHUHO)-7-(QTOp-N-(2-ruApOKCUITOKCH )-3-METHIOS H3UMUIA30JI-5-KapOoKcaMun),
nmaceptTudt/AS703026/MSC 1935369 ((S)-N-(2,3-murugpokcunponui)-3-((2-¢prop-4-
uoadeHnT)aMuHO))M30HUKOTHHaMuU),  XL-518/GDC-0973 (1-({3,4-nudrop-2-[(2-pTop-4-
uoadeHn)aMuHo | peH j kapOormn)-3-[(28)-nunepunun-2-mi|a3zeTuaAnH-3-0),
pebameTnHnG/BAY869766/RDEAlI 19 (N-(3,4-nudrop-2-(2-¢prop-4-noadeHnnaMmuHo )-6-
metokcudenmn)-1-(2,3-AuruapoKCUpOnI ) IUKIoNponaH- 1 -cynsponamun), PD-0325901 (N-
[(2R)-2,3-guruapokcunponokcu|-3,4-nudrop-2-[ (2-¢prop-4-nondennn)amuHo | - OeHzamun),
TAK733 ((R)-3-(2,3-guruapokcurnpomnun)-6-prop-5-(2-prop-4-nondpenmnammuHo)-8-
metuamupuno| 2,3-dmupumunnna-4,7(3H,8H)-mnon), MEK162/ARRY438162  (5-[(4-Opom-2-
dropdennn)amuno]-4-prop-N-(2-runpokcusTokcn )- 1 -metm- 1 H-0en3nmunazomn-6-
kapOokcamun), R0O5126766 (3-[[3-¢prop-2- (MeTmncynbdhamonmnaMuHo)-4-nupunun|mern|-4-
METUJI-7 - PUMUANH-2-UIOKCUXpOMeH-2-0H), WX-554, R04987655/CH4987655 (3,4-nudrop-
2-((2-¢rop-4-nondernn)aMuHO)-N-(2-rugpoKCHU3ITOKCH)-5-((3-0Kco-1,2-0kca3nHaH-2-
wn)Merwn)oensamun) wm AZD8330 (2-((2-¢prop-4-nondennn)amMuHo)-N-(2-ruapoKCHITOKCH )-
1,5-numeTnn-6-okco-1,6-nurunponupunnn-3-kapookcamun), UO0126-EtOH, PD184352 (CI-
1040), GDC-0623, BI-847325, xobumerunu6, PD98059, BIX 02189, BIX 02188,
ounanmernnn®, SL-327, TAK-733, PD318088 wu ponomHutenbHble wuHruOuTopel MEK,

OINMHCAHHBIC HUIKEC.
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B omHOM BapmaHTE OCYLIECTBIEHHsS TEPANEBTHUYECKHI areHT MpPEACTaBlseT COOOH
uaruburop Raf. HMuruburoper Raf, npenHasHaueHHbIe A1 TPUMEHEHHS B HACTOSILIEM
M300peTeHNH, XOpPOIIO H3BECTHbI M BKIIIOYAIOT, Hampumep, Bemypapuand (N-[3-[[5-(4-
xyop¢enun)-1 H-nuppono| 2,3-b|nupunns-3-nn|kapoorun]-2,4-nudropdennn]-1-
MPONaHCYIb(POHAMUL ), copadenunda TO3UJIAT (4-[4-[[4-xn0p-3-(TpudTOpMETIIT)-
¢benmn|kapbamonnamMuHo|peHokcu|-N-MernmnupuanH-2-kapOoKcaMu; 4-
metunoOen3oncyiabponar), AZ628 (3-(2-umnanonpomnan-2-un)-N-(4-metmn-3-(3-meTnin-4-okco-
3,4-nurunpoxnHazonuH-6-mnamuHo)pernn)oensamun), NVP-BHG712 (4-metun-3-(1-metun-6-
(mupunun-3-un)- 1 H-nupazono|3,4-d Jnupumuann-4-unamuHo)-N-(3-(tpudropmerin)-
benun)oenzamun), RAF-265 (1-metun-5-[2-[5-(tpudropmern)-1H-umuna3on-2-ui|nupuaus-
4-un]okcu-N-[4-(tpudropmern)pennn |0eH3nMHUIA301-2-aMUH), 2-OpOMaITN3uH (2-
6pom-6,7-nurunpo-1H,5H-muppono[2,3-clazennn-4,8-nuoH), narudbutop Raf-xunaszer tuma IV
(2-xn0p-5-(2-pennn-S-(mupunun-4-un)- | H-umunazon-4-un)penon), copapennd N-oxcun (4-[4-
[[[[4-x70p-3-(TpudTopMeTHn)peHmI|amiuHOo |kapOoHwMI |-aMHUHO | peHOKCH |- N-MeTH-2-
nupunuHkapookcamun 1-okcenn), PLX-4720, nabpadpernd (GSK2118436), GDC-0879, RAF265,
AZ 628, SB590885, ZM336372, GW5074, TAK-632, CEP-32496, LY3009120 u GX818
(sHKOpadeHuod).

B onmHOM BapuaHTe OCYLIECTBIIEHHS] TEPANEeBTHYECKHI AreHT MpPeaCTaBlsieT COOOM
uHruourop Oenka nporpammupyemori cmeptu 1 (PD-1), unruburop nuranga 1 Oenka
nporpammupyemori cmeptu  (PDL1) wnam uHruOutop nuranpa 2 Oenka mporpaMMUpyeMOiR
cmeptu (PDL2). PD-1, PDL1 u PDL2 u3BecTHbl B JaHHOW 00JACTH W BKJIOYAIOT, HAMPUMED,
Husonymad (BMS), nemOpommsymad (Merck), mumummsymad (CureTech/Teva), AMP-244
(Amplimmune/GSK), BMS-936559 (BMS) u MEDI4736 (Roche/Genentech), 1 MPDL3280A
(Genentech).

B onmHOM BapuaHTEe OCYLIECTBIEHHS TEpPANEBTHYECKUI areHT MOXKHO BBOJAUThH C
3aMeJJICHHBIM BbICBOOOKIIEHHEM.

B omHOM BapuaHTE OCYLIECTBIIEHHS] TEPANEeBTHYECKHI areHT MpPeNCTaBlseT COOOH
MOHOKJIOHabHOe aHTtHTeno (MAb). Hekoropele MoHOkIOHaNmbHBIE aHTUTENna (MAD)
CTUMYJIUPYIOT UMMYHHBIH OTBET, KOTOPBIA pa3pyllaeT pakoBble KIeTKH. [10q00HO aHTHTENaM,
NPOAYLHPYEMBIM €CTECTBEHHBIM IyTeM B-KieTkamu, 5TH MOHOKJIOHAJbHBIE aHTHTENA
«TIOKPBIBAIOTY MOBEPXHOCTh PAKOBBIX KJIETOK, BBI3BIBAS €€ Pa3pyLICHHE UMMYHHOW CHCTEMOIA.
Hamnpumep, OeBannzymad HampaBiIeHHO BO3IEHCTBYeT Ha (PAaKTOp POCTa SHAOTENHS COCYIOB
(VEGF), Oenok, cekpernpyeMblii OINyXOJEBbIMH KJIETKAMH U JPYTUMH KJIETKaMu B
MUKPOOKPYKEHHH ONYyXOJH, KOTOPBI CIIOCOOCTBYET pPAa3BUTHIO KPOBEHOCHBIX COCYZIOB

onyxonu. Ilpu cesspBannm ¢ OeBanmsymabom VEGF He MoOkeT B3aMMOAEHCTBOBATH C €ro
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KJIETOUYHBIM PELeTITOPOM, MPEAOTBpallasi Mepenadyy CHUrHajia, NMPUBOMALIYI0 K POCTY HOBBIX
KPOBEHOCHBIX COCYIOB. AHAJIOTHYHO, LIETYKCUMA0 U MaHUTYyMyMad HampaBJIeHHO BO3JEHCTBYIOT
Ha peuentop snunepmaibHoro ¢akropa pocra (EGFR), u Tpacty3ymad HampaBlieHHO
BO3ACHCTBYET Ha pelentop smuaepMaibHOro (akropa pocra udenmoeka 2-ro tuma (HER-2).
MomnoknoHanbHble aHTuTena (MAD), KoTOpble CBSI3BIBAIOTCS C peLenTopamu (aktopa pocra
KJIETOUYHOHM IMOBEPXHOCTH, HE MO3BOJISIIOT LEJEBBIM PELENTOPaM IOChUIATh CBOM HOPMAJIbHBIE
CUTHAJIBI, CTHUMyJupyromue poct. OHM Takke MOTYT 3alyCcKaTh amnonTo3 U aKTHBHPOBATH
UMMYHHYIO CHCTEMY Ha YHUUYTOXXEHHUE OINyXOJIEBBIX KJIETOK.

Jlpyrue areHTsl MOTYT BKJIIOYaTh, HO 0O€3 OrpaHHWYeHHs, MO MEHbLIEH Mepe OAMH W3
TaMOKcu(peHa, MUIA30JIaMa, JIETPo30Ja, OopTe3oMuda, aHACTPO30Jia, rocepesnHa, WHIHOUTOpa
mTOR, unrunburopa PI3-kunasei, kak ommcaHo Bbiiie, aBoiiHoro mHruouropa mTOR-PI3K,
unrudburopa MEK, wunruburopa RAS, wunrubutopa ALK, unruburopa HSP (manpumep,
uaruouropa HSP70 u HSP 90 wnn ux xomOunauuu), naruouropa BCL-2, kak onucaHo BbILIe,
MHAYLHUPYIOLINX anonTto3 coequHenuit, naruouropa AKT, Bximouast, Ho 6e3 orpannyenus, MK-
2206, GSK690693, nepudosun, (KRX-0401), GDC-0068, Tpuuupudbun, AZDS5363, XxOHOKOWU,
PF-04691502 wu wmwunredosun, mHruourop PD-1, kak ommcaHO Bblle, BKJIIOUas, HO 0e3
orpanuuenusi, Husonymab, CT-011, MK-3475, BMS936558 u AMP-514 wunu uaruburop FLT-3,
BKJIOYasi, HO Oe3 orpanudenusi, P406, nosuruau®, kBuzaptunud (AC220), amyBatuau® (MP-
470), Taunytuau®d (MLNS518), ENMD-2076 u KW-2449 wnu ux xomOuHaumio. ITpumepsr
uaruoburopos mTOR Bkito4aroT, HO O€3 OrpaHUYEHUs], PATAMHLIMH U €r0 aHAJIOTH, YBEPOIUMYC
(a¢punuTOop), Temcuponumyc, punadopoaumyc, cuponmumyc u aedopomumyc. IIpumepst
uaruoburopo MEK Bximouaror, HO Oe3 orpanmuenusi, tameruHu®/GSKI1120212 (N-(3-{3-
uKJonponui-5-[ (2-prop-4-uoadenmn)amuno]-6,8-qumerun-2,4,7-tpuokco-3,4,6,7-
teTparuaponupuno[4,3-dmupumunun-1(2H-un } pennn)-aueramun), cenymetnHoO (6-(4-6pom-2-
XJIOPAHUITUHO )-7-pTOp-N-(2-THIPOKCHITOKCH )-3-MeTUIIOE H3UMH1a30J1-5-KapOoKcaMu),
numaceptnd/AS703026/MSC1935369 ((S)-N-(2,3-murugpoxcunponun)-3-((2-¢prop-4-
nondeHmT)aMuHO )u30HUKOTHHAaMuU ),  XL-518/GDC-0973 (1-({3,4-mudrop-2-[(2-pTop-4-
nondenun)aMuHo |peHmn } kapOonw )-3-[ (25)-nunepuann-2-ui |a3eTuAnH-3-0J1) (KOOMMeTHHUO),
pedpameTnanO/BAY869766/RDEAL19 (N-(3,4-nudrop-2-(2-pTop-4-uondennnamMmmuHo)-6-
MeTokcudermn)-1-(2,3-auruaApoKCUITPONTIIT ) UKJIONponaH- 1 -cynbponamun), PD-0325901 (N-
[(2R)-2,3-guruapokcunponokcu]-3,4-audrop-2-[(2-¢prop-4-noadernn)amuno |0eHzamun),
TAK733 ((R)-3-(2,3-guruapoxkcurnponun)-6-prop-5-(2-prop-4-nondpennnammuHo)-8-
mermnnupuno|2,3dmupumunnn-4,7(3H,8H)-nuon), MEK162/ARRY438162  (5-[(4-6pom-2-
dropdernn)amuno]-4-prop-N-(2-runpokcusTokcn )- 1 -meTin- 1 H-0eH3nmMuazomn-6

kapOokcamun), RO5126766 (3-[[3-¢pTop-2-(MeTrncynabpamonnaMuHo)-4-nupunui |meTui|-4-
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METUJI-7-IIPUMUANH-2-WIOKCUXpOMeH-2-0H), WX-554, R04987655/CH4987655 (3,4-nudrop-
2-((2-¢rop-4-nondennn)amuHo)-N-(2-ruapokcusTokch)-5-((3-okco-1,2-okcaznnan-2-
wn)Merwn)oensamun) mwm AZD8330 (2-((2-¢prop-4-noadennn)amMuHo)-N-(2-ruapOKCHITOKCH )-
1,5-mumeTnin-6-okco-1,6-nuruaponupunnn-3-kapookcamun). I[lpumepsr unrHOUTOpOoB RAS
BKJIFOYAIOT, HO Oe3 orpanmueHus;, peonusud u siG12D LODER. Ilpumepsr uarunouropos ALK
BKJIFOYAIOT, HO 0€3 OrpaHuYeHusi, Kpu30THHHO, nepuTnHuO (3mxamua), AP26113 u LDK378.
Wuruburopsr HSP BrurowaroT, HO 6€3 orpaHndeHus, reniaHaMiunuH i 17-N-amnmunamuHo-17-
nemerokcurengaHaMuuH (17AAG) u paTuLUKOI.

B HekoTOphIX  acmeKkTax — TepameBTHYECKHH  areHT  NpencraBiseT  coOoM
IPOTHUBOBOCIIAIUTENBHOE CPEACTBO, XUMHUOTEPANIEBTHUECKOE CPEACTBO, PaAHOTEPANIEBTUIECKOE
CPEACTBO, AOMOJHUTEIbHbBIN TEPANEeBTHUECKUI areHT WK HIMMYHOCYIIPECCHUBHBIN areHT.

B onHOM BapmaHTe OCYINECTBIICHUS XUMHOTEPANEeBTHYECKUI Mpenapat BbiOpaH, HO Oe3
OTpaHUYEHUs, W3 CJEOYIIIUX mpernaparoB. me3mwnar umatuHuOa (Gleevac®), nazatuHuO
(Sprycel®), wunotunut® (Tasigna®), Oocytunu® (Bosulif®), Tpactysymad (['epuentun®),
Tpacty3ymad-DM1, neptysymab (PerjetaTM), namarunu® (Tykerb®), repurunué (Iressa®),
spaorunn® (Tarceva®), uerykcumad (Erbitux®), manutymymab (Vectibix®), BaHzeTanud
(Caprelsa®), Bemypadenud (Zelboraf®), sopunocrar (Zolinza ®), pomupencun (Istodax®),
Oekcaporen (Tagretin®), anurpernnons (Panretin®), Tperunonn (Vesanoid®), kapdunuzomun
(KyprolisTM), mnpanatpekcar (Folotyn®), OeBamusymadb (Avastin®), 3uB-adaubepuent
(Zaltrap®), copadpenud (Nexavar®), cynutunu® (Sutent®), mnasomanud (Votrient®),
peropagenud (Stivarga®) u kadozantuaud (CometriqTM).

JlonOSTHUTENIbHBIE XUMHOTEPANIEBTHYECKHE areHThl BKIFOYAKOT, HO O€3 OrpaHHYeHHs,
PaIUOAKTUBHYIO  MOJIEKYJy, TOKCHUH, TAaKX€ Ha3blBA€Mblii KaK IUTOTOKCUH WU
IIUTOTOKCUYECKHUI areHT, KOTOPBIM BKJIFOYAET JIOOOH areHT, KOTOPBIN SIBJISIETCS] MAryOHBIM IS
KU3HECTIOCOOHOCTH ~ KJIETOK, W JIMIIOCOMBI ~ WJIM  JPyrue  BE3UKYJIbL,  COIEepIKalue
XUMHOTepaneBTnieckue coeanHeHus. OOmue npOoTHBOPAKOBBIE (apMalleBTHYECKHE AreHTHI
BKJIFOUArOT: BHHKpUCTUH (Oncovin®) wnm  nunocoMaibHbii  BUHKPUCTHH (Marqibo®),
nayHopyounmsa (mayHomunuH win  Cerubidine®) wiu  gokcopybunun (Adriamycin®),
utapabud (nurosun-apadbunosun, apa-C mwiu Cytosar®), L-acnaparunasy (Elspar®) unu PEG-
L-acmaparunasy (meracmaprasa win Oncaspar®), stonoszun (VP-16), terunosun (Vumon®), 6-
mepkanronypuH (6-MP wunmu  Purinethol®), wmerorpekcar, mukiopochamun (Cytoxan®),
NpeqHU30H, JnekcamerasoH (mekaapoH), umatuHud (Gleevec®), nmazatuau® (Sprycel®),
HunotuHUO  (Tasigna®), ©Oo3ytunu® (Bosulif®) wu mnonatuan® (Iclusig™). Ilpumepst
JOTOJHATENBHBIX ~ MOAXOMALINX XUMHOTEPANIeBTHYECKHX AareHTOB BKJFOYAKOT, HO 0e3

OrpaHUYEHUs, |-IeruapoTeCTOCTepOH, nekapbasuH, S-propypammn, O6-MepKanTonmypuH, O-
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THOTYaHWH, AaKTHMHOMHUIMH D, ajnpuamMuLuH, aJgecHedKuH, aJKWIMPYIOIIUI  areHr,
AUIONYPUHON-HATPHUH, ambTpeTaMHH, aMHU(OCTHH, aHacTpo3on, aHtpamuuuH (AMC)),
AHTUMUTOTHYECKUH  areHT, muc-guxmopauamud tiatuHa (1)  (DDP)  nucnnarun),
IMAMUHONXJIOPIUIATHHA, AHTPALMKINH, aHTUOMOTHK, aHTUMeTaOOJUT, acrmaparvHasa, >KUBbBIC
BCG (BHyTpumy3bsipHOE BBeneHue), OeramerasoHa Hatpus ¢ocdar u auerat OeramerasoHa,
oukanytamun, OneomuinmHa cynbdar, OycynbdaH, JTEHKOBOPUH KaJbIUs, KaJIMXEAMULIUH,
karenutabun, kapbortatuH, JsomyctuH (CCNU), kapmycrur (BSNU), xmopamOyuw,
LMCIUIATHH, KJAAPUOWH, KOJXHLWH, KOHBIOTUPOBAHHBIE OSCTPOTEHBI, LHKIOpochamus,

mukjgorocamua, uurapaOuH, 1urapabuH, nOHUTOXajmasuH B, wMTOKCaH, HakapOasuH,

,
NaKTUHOMHLIMH, MJAaKTUHOMHLUMH (paHee akTMHOMUIMH), apayHupyOunmn HCL, unwutpar
IayHOpyOULIMHA, NEHUJIENKUH T TUTOKC, JIEKCPa30KCaH, ITUOPOMMAaHHHT,
IUTHAPOKCUAHTPALMHINOH, JOLETAaKCeN, AO0JaceTpoH Me3wnar, paokcopyouuun HCL,
aponabunon, L-acmaparmnasa FE.coli, sveTuH, »5nodTHH-0, L-acmaparunaza FErwinia,
STepU(PUIIPOBAHHBIE SCTPOTEHBI, SCTPATHOIN, 3CTPaMyCTUH GochaT HATPUs, STUIUYM OPOMUL,
STUHUJISCTPAONOJ, OTHAPOHAT, OTOMO3MI, LHUTPOBOpyM-pakrop, stomosuma  docdar,
¢unrpactum, ¢aykcypunus, GaykoHason, ¢Gaynapabuna docdar, ¢ropypaumn, Gayramun,
¢dommuoBas kucnora, remuntabu HCL, rimroKOKOpPTHKOMIBI, TO3epesHa aleTaT, TPaMULIINH
D, rpanucerpon HCL, runpokcumouesuna, unapyounua HCL, udochamun, uarepdepon a-2b,
upuHorekaH HCL, nerposon, nelkoBOpWH Kanblus, jeynponun anerar, Jesamuzon HCL,
JUIOKAWH, JIOMYCTHUH, MaWtaHcuHoun, MexsopstamuH HCL, mMenpokcuriporecTepoH arerar,
merectpod auerar, meiadanan HCL, mepkanTunypus, MECHa, METOTPEKCAT, METHUJITECTOCTEPOH,
MHUTpaMHULIKUH, MUTOMULUH C, MHUTOTaH, MHTOKCAHTPOH, HHJyTaMHJI, OKTPEOTHIA aleTaT,
onnancerpoH HCL, maknurtakcen, AuHATpUs NMaMUAPOHAT, meHTocTaTwH, nuiokapnuH HCL,
IWIUMHLMH, nojudenpo3ad 20 ¢ KapMyCTUHOM HUMILIAHTAT, MOpUMep HATPUS, MPOKAUH,
npokap6a3zua HCL, nponpaHonon, puTykCHMad, caprparoCTiM, CTPENTO30TOLMH, TAMOKCH(EH,
TAKCOJI, TEHUIIO3U, TEHOMO3MU/, TECTOJIAKTOH, TETPaKaWH, THO3MA XJIOPAMOYIHJI, TUOTYaHHH,
tuorena, tomnorekan HCL, Topemudena uutpar, TpacTy3ymad, TPETUHOWH, BaJpyOWLIUH,
BUHOJIACTHHA CyJb(aT, BUHKPUCTHHA CyJIb(GaT 1 BUHOPENIONHA TapTparT.

JIOTOTHUTE IbHBIE TEepaNneBTHYECKHe areHTbl MOTYT BKJIOYaTh OeBalu3ymal, CyTHHUO,
copadpenud, 2-metokcudctpaauon wmm 2ME2, ¢uHacyHar, BatanaHud, BaHIETaHHO,
apmmbepuent, BosonukcuMad, stapaumsymad (MEDI-522), uwuneHrutun, 3SpJIOTHHHO,
LETYKCUMa0, MaHuTyMyMad, reputuHnO, Tpacty3ymad, JOBUTHHHO, GUTrHTYyMyMad, aTal|IIerT,
puTykcuMad, anemMry3ymad, angeciefkuH, aTau3ymMad, TOLMIN3YyMad, TEeMCHUPOJIUMYC,
3BEPONUMYC, Jykatymymad, mamery3ymad, HLL1, huN901-DMI, arunpumon, Hatamuzymao,

ooprezomnd, kappuI3oMuO, MapH30OMHUO, TAHECTMMHIIMH, CAKBHHABHD ME3WJIAT, PUTOHABHD,
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HeN(UHABHP Me3WIaT, WHAWHABUDP CyJibdar, OeIMHOCTAT, MaHOOMHOCTAT, MaraTyMmymao,
nekcatymymad, aynanepmuH, ABT-737, oOnumepceH, MmIUTHAENCHH, TaiManumon, P276-00,
sH3actaypuH, Tunudamud, nepudo3nuH, UMATHHUO, NA3aTHMHHUO, JICHATUIOMUM, TAJHUIOMHUL,
CHMBACTaTHH, ILeNeKkokcud, Oazamokcuden, AZD4547, punorymymad, OKCaIUILIIATHH
(3nokcatun), PD0332991 (nmanbouukmmo), pudonukmumd (LEEO11), amebanmkmnd (LY2835219),
HDM201, d¢ynsectpant (¢acnonekc), sx3emecran (apomasus), PIM447, pykcoautuHud
(INC424), BGJ398, neuurymymal, nemerpekcen (Anumra) u pamynupymad (IMC-1121B).

B onHOM acriekTe HacToOALIEro M300pETeHUs] MPUMEHSIOT UMMYHOCYIIPECCUBHBIN areHT,
NPEATOYTUTENIbHO BBIOPAHHBIN W3 TPYMIbL, COCTOSINEH M3 HHIUOMTOpa KaJbIIMHEBPHHA,
HampuMep, LUKJIOCIIOpUHA WM acKkoMmuimHa, Hampumep, nukiocrnopuHa A (NEORAL®),
FK506 (Takponumyc), nuMmekponumyca; uaruouropa mTOR, Hanpumep. panamMuLiiHA UIIH €r0
npousBogHoro, Hampumep, cuponmumyca (RAPAMUNE®), spepomumyca (Certican®),
TEMCHUPOJIUMYyCa,  30TapojuMyca, Ouonumyca-7, Ouonmmmyca-9, pamanora, Harpumep,
punadoponumyc, aszaruonpuna, Campath 1H; wmopynsatopa S1P-penenTtopa, Hanpumep,
¢duHrONMMOAA MK ero aHajora, antutena npotus IL-8, MUKO(QEHOTBHOI KHCIOTHI HITH €€ COJH,
HalpuMep, HATPUEBOH COJIM WM €€ MpOJIeKapCTBa, Hampumep, MuKodeHomara ModeTHia
(CELLCEPT®), OKT3 (ORTHOCLONE  OKT3®), npeaHuzoHa, ATGAM®,
THYMOGLOBULIN®, OpekBunapa Hatpus, OKT4, TI10B9.A-3A, 33B3.1, 15-
ne30Kcucnepryainna, tpecnepumyca, geayHomuna ARAVA®, CTLAI-Ig, antu-CD25, antu-
IL2R, Oaswnmukcumaba (SIMULECT®), paknusymaba (ZENAPAX®), wmusopbOuHa,
MeToTpeKcara, fekcameraszona, ISAtx-247, SDZ ASM 981 (nmumekponumyc, Elidel®), CTLA4lg
(abaranent), Oenarauenta, LFA3lg sranepuenta (MMeromierocss B MpoAaske MOJ Ha3BaHUEM
Enbrel® ¢upmer Immunex), aganumymada (Humira®), napankcumada (Remicade®), anturena
npotuB LFA-1, nHaranuzymada (Antegren®), sanmumomada, raBuimumMomada, aHTUTUMOLIUTAPHOTO
UMMYHOTJIO0yJIMHA, cUIuim3yMada, anedarenta, s¢annsymada, eHTaca, Mecaia3uHa, acakoa,
dochara konmewna, Oenopwnata, ¢enOydena, HampocwHa, guKIOoDeHaKa, »>STOmONAKa W
WHIOMETAIIMHA, aCTTUPUHA U HOynpodeHa.

ITprMeps! THIIOB TEPANEeBTHUECKUX Ar€HTOB MOTYT BKJIIOYATh MPOTHBOBOCIIAIHUTEIbHBIC
JIEKapCTBEHHbIE CPEACTBA, NPOTHBOMHUKPOOHBIE AareHThbl, AareHTbl MPOTHUB AHTHOTeHE3a,
UMMYHOCYTIPECCAHTBI, AHTHTENA, CTEPOHIbI, IVIA3HbIE AHTUTUIIEPTEH3UBHBIE MpPENapaTbl U HX
koMOuHatmu. IIpuMepsl TepaneBTHYECKUX areHTOB BKIFOYAIOT aMHUKALMH, aHEKOPTAaHA alleTarT,
AQHTPALICHAVOH, AaHTPAlMKJIMH, a30y, amdorepunma B, Oepamu3ymad, KaMOTOTEIHH,
neypokcum, XJopaMpEeHHUKON, XJIOPTeKCHAWH, XJIOPTeKCHIUH IHIIIFOKOHAT, KIOTPHUMA3OJl,
1iebanocnopuH  KJIIOTPUMA30J, KOPTUKOCTEPOHUBI, JEKCAMETa30H, Je3aMEeTa30H, 3KOHA30ll,

sdTazuanM,  SMUNONOPHIUIOTOKCHH,  (uIyKOHa3os,  (AyUUTO3WH,  (PTOPIUPUMHIMHBEIL
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(TOPXUHONHMHBI, TaTU(IIOKCAINH, TJIUKOMENTHIbl, MMHAA30Jbl, WUTPAKOHA30J, HWBEPMEKTUH,
KETOKOHA30J,  JIeBO(JIOKCAIMH,  MakKpOJWAbl, =~ MHKOHA30J,  MHKOHa30ja  HHTPAT,
MOKCH(DIIOKCALINH, HATAMULIUH, HEOMHIINH, HUCTATUH, o(iokcanuH,
NOJMTeKCAMETUIICHOUTYaHU A, TPENHU30JIOH, TPEIHU30JIOHA alleTaT, IeranTaHud, aHaJoru
IUIATHHBI, TTOJTUMHULMH B, MponuMuanH n3eTHOHAT, MUPUMUANHOBBINA HYKIICO3H, paHHOU3yMao,
JAKTaT CKBAJAMHHA, CYJb(OHAMUABI, TPUAMIMHOJOH, TPHAMLIMHOJIOHA All€TOHH[, TPUA30JIBbI,
BaHKkoMuLuH, aHTH- VEGF npenapatsl, criocoOHble OlOKHPOBaTh COCYAMCTBIN SHAOTENHUAIbHBIN
¢dakTop pocra, anturena npotuB VEGF, ¢parmenter anturen nporuB VEGF, anxamonn
OapBUHKA, THMOJIOJ, OETaKCOJION, TPAaBONPOCT, JATAHOMPOCT, OMMATONPOCT, OPUMOHUMMH,
IOP30JIAMUJ], aleTa30JIaMHJl, THJIOKAPIUH, LUNPO(IOKCAIMH, a3UTPOMUIIUMH, TeHTAMULIMH,
ToOpamuIug, 1eda3oNnrH, BOPUKOHA30J, TAaHIUKIOBHDP, uunodosup, GockapHer, AuKIOpEHaK,
HeradeHak, KeToposak, noynpodeH, MHIOMETAlNH, (PTOPMETAIUIOH, PUMEKCOJIOH, aHEKOPTaB,
LIMKJIOCTIOPUH, METOTPEKCAT, TAKPOJIUMYC U MX KOMOMHALINH.

ITpumepaMu HMMMYHOCYNPECCHBHBIX areHTOB SIBJISIFOTCS HMHIUOMTOP KaJIbLIMHEBPUHA,
HarpuMep, LUKIOCIIOPUH WM acKOMHUIMH, Hanmpumep, uukiocnopud A (NEORAL®), FK506
(takpomumyc), nuMmekponumyc, uHruoutop mTOR, Hanpumep, panaMHLIUH WIH  €ro
npousBopHoe, Hampumep cupoaumyc (RAPAMUNE®), »sBepomumyc  (Certican®),
TEMCHPOJIUMYC, 30TapoIuMyc, Ouomumyc-7, Ouomumyc-9, panajior, Hanpumep, pugagopoITuMyc,
azatmonpuH, Campath 1H, monynstop S1P-penenrtopa, Hampumep, (GUHIOJIMMON WM €ro
anasor, aHTu-IL-8 aHTUTENnO, MUKO(QEHONbHAS KUCJIOTA WM €€ COJib, HAIpUMep, HaTpueBas
CONb, WM €€ TPOoJieKapcTBO, Hampumep, mukodenonara moperun (CELLCEPT®), OKT3
(ORTHOCLONE OKT3®), mnpenamson, ATGAM®, THYMOGLOBULIN®, OpekBuHap
Hatpusi, OKT4, T10B9. A-3A, 33B3.1, 15-mge3okcucnepryajins, Tpecrnepumyc, JedIyHOMUM
ARAVA®, CTLAI-Ig, antu-CD25, antu-IL2R, 6azunukcumad (SIMULECT®), makiusymad
(ZENAPAX®), wmusopOuH, MeroTpekcar, paekcamera3on, ISAtx-247, SDZ ASM 981
(mumexpommumyc, Elidel®), CTLA4lg (abarauent), 6enaranent, LFA3lg, stanepuent (umeercs B
nponaxe nmox HazaHueMm Enbrel® ¢upmber Inmunex), ananumymad (Humira®), nadaukcumad
(Remicade®), antureno nporus LFA-1, Hatannmsymad (Antegren®), sHiauMomMad, raBUTMMOMA0,
AHTUTHMOIIUTAPHBIA UMMYHOTJIOOYJIMH, CUIUTH3yMad, anedanent, sdanuymad, TMeHTaca,
Mecalla3uH, acakoi, komewHa ¢ocdar, OeHopunat, ¢eHOydeH, HAmpOCHH, IUKIO(EHAK,
STOAOJAK M UHAOMETALIMH, aCTIUPUH U HOynpodeH.

OnvH W3 acmeKkTOB HM300pETEeHHs MPENCTaBIsieT COOOH Crmocod JieueHWs] HapyIIEHUS,
BKJIFOYAIOLTMI ~ BBEAGHHWE  XO3dMHY,  HYXIAOIIEMyCs B 3TOM,  IIOBEPXHOCTHO-
MOAU(HUIMPOBAHHBIX TBEPABIX AarperupyroIUX MHKPOUYACTHL, COAepKamux 3¢hQpeKTUuBHOE

KOJINMYECTBO TEPANCBTUYCCKOTO arcHra, IHIpH 3TOM COACPIKAIIUC TepaHeBTI/ILIeCKI/Iﬁ Arc¢HT
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MOBEPXHOCTHO-MOAN(PULIUPOBAHHBIE TBEPABIE AarperUpyroIue MHKPOYACTHIBI TOCTYHMAIOT
NyTEM UHBEKIMY B OPTaHU3M M arperupyroT 71 vivo ¢ 0Opa30BaHNUEM IO MEHbIIEH Mepe OJHON
rpaHyjbl pasMepoM 1O MeHbinedn wmepe 500 wMkM, koTopass o0ecrneynBaeT OCTaBKY
JIEKapCTBEHHOTO CPEACTBA C 3aMEIUICHHbIM BBICBOOOXKIEHHEM B TE€UEHHE 0 MEHbINEH Mepe
OJIHOIO MecsLa.

V. ®apmaneBTHYECKH NPHEMJIEMble HOCHTEIH

Jroboit  momxomsmuii  papManeBTHUECKH TIPUEMIIEMBI  HOCHTENb, HAamNpuMep,
o(pTanbMONOTUYECKH TPUEMJIEMBIH BSI3KMH ~ HOCHUTENb, MOXET ObITh HCIOJb30BaH B
COOTBETCTBHM ¢ u300pereHueM. HocuTenp mpuUCYTCTBYeT B KOJHUECTBE, 3(PPEKTUBHOM IS
obecriedeHuss TpeOyeMoOill BS3KOCTM B CHCTEME JIOCTABKU JIEKAPCTBEHHOI'O CPEICTBA.
IIpennoyTurenbHO BA3KUIT HOCHUTENb NMPHUCYTCTBYET B KojuuecTBe oT okono 0,5 macc.% mo
oko0JI0 95 macc.% OT Macchl 4acTuUll, AOCTABJSIOLINX JIeKapCTBeHHOe cpenacTBo. KoHkpeTHoe
KOJIMYECTBO HCIIOJIb3YEMOrO BSI3KOTO HOCHUTENsSI 3aBUCHT OT psiia (akTopoB, BKIIOUAS,
Harpumep, 1 0e3 OrpaHUYEHUs], UCIIOIb3YeMblil KOHKPETHBIN BS3KUH HOCHTEIb, MOJIEKYJISIPHYIO
MacCy HCHOJIb3yEMOr0 BSI3KOIO HOCHUTENS], BA3KOCTb, KOTOPYIO >KEJIATeNbHO MOJY4YUThb [JIs
IaHHOH CHCTEMBbl IOCTABKM JIEKAPCTBEHHOI'O CPEACTBA, W/WIM HCHOJb3yeMble M TOAOOHBIE
¢axropbr. [IpuMepbl TONE3HBIX BA3KHX HOCUTENEH BKIIOYAIOT, HO 0€3 OrpaHUYeHus,
T'HaJlypOHOBYIO  KHCIIOTY, THAJypOHAaT HATpusi, KapOOMepsl, MOJHAKPHIIOBYIO KHCIOTY,
NPOM3BOJHBIE LIEJUTFOJIO3bI, MOJUKAPOO(UII, MONUBUHIIMUPPOIUIOH, >KEJATHH, JEKCTPUH,
NOJIMCAXAPUbL, TOJHAKPUIAMHU, TOJUBUHWIOBBIA CIUPT (KOTOPBIH MOXKET MPENCTaBISATh
co0OH YaCTHYHO TUIPOJIM30BAHHBIN MOJUBUHIUIALIETAT), MOJUBHHHIJIALIETAT, €T0 MPOU3BOIHBIC U
UX CMECH.

Hocurenp Takke MOXKET MPEACTABISATh COOOH BOOHBIA HOCHUTENb. IIpuMepoM BOAHBIX
HOCHUTENel sBIsieTcs, HO 0e3 OrpaHWuYeHUs, BOAHBIN PAcCTBOP WJIM CYCIIEH3Us, Takas Kak
(usnonornuecKkuil pacTBop, Mmiasma, aclmupaTr KOCTHOro Mo3ra, Oydepsl, Takue kak OydepHbIit
conesoii pactBop Xaukca (HBSS), HEPES (4-(2-runpokcustin)- 1 -nunepasuHITaHC Y6 OHOBASI
kuciora), Oydep Punrepa, ProVisc®, pazdasnennsiii ProVisc®, ProVisc®, pasdasnennsiii PBS,
Ooydpep Kpebca, PBS JlynbOexko, HopmanbHbili PBS; pactBop rmanyponara natpus (HA, S
mr/mia B PBS), umurHpoBaHHble OHMONIOTHYECKHE SKUAKOCTH, KOHIEHTPAT TPOMOOLIUTOB U3
IUIa3Mbl U cpefa sl KyJbTHBUPOBAHUSI TKAaHEH WJIM BOJIHBIA DPAaCTBOP WM CYCIIEH3US,
cojiepskaliasi OpraHu4ecKuil paCTBOPUTED.

B onHOM BapHaHTe OCYIIECTBICHH HOCUTEND NpeacTaBisieT codboii PBS.

B onHOM BapuaHTe OCYIIECTBIIEHUS HOCUTENb MpeAcTaBiisieT codoit HA, 5 mr/mn B PBS.

B onHOM BapuaHTe OCYINECTBJICHHSI HOCHTENb MpencTasisieT coboil ProVisc®,

pa30aBIIEHHBIN BOIOH.
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B onHOM BapmaHTe OCYINECTBJICHHS HOCHTENb MpencTasisieT coboil ProVisc®,
pa3basniennbiii B PBS.

B onHOM BapmaHTe OCyIIECTBIEHUSI HOCUTENb NpeAcTaBisieT coboit ProVisc®, 5-kpatHo
pa3baBIIEHHBIN BOAOH.

B onHOM BapmaHTe OCyIIECTBIEHUS HOCUTENb NpeAcTaBisieT coboit ProVisc®, S-kpatHo
pa3basnennblii PBS.

B omHOM BapumaHTe OCYIIECTBIIEHHS HOCUTEIb MpeacrasisieTr coboii ProVisc®, 10-
KpaTHO pa30aBlieHHbII BOIOH.

B omHOM BapumaHTe OCYIIECTBIIEHHS HOCUTENb Mpeacrasisier coboii ProVisc®, 10-
KpaTHO pa3basneHHblil PBS.

B opHOM BapumaHTe OCYIIECTBIIEHHS HOCUTENb Mpeacrasisier coboii ProVisc®, 20-
KpaTHO pa30aBlieHHbII BOIOH.

B onmHOM BapuaHTe OCYINECTBJIEHHS HOCHTEIb MpeacTaBisier coboit ProVisc®, 20-
KpaTHO pa3daBneHHbIi PBS.

B onHOM BapuaHTe OCYyLIECTBICHHsSI HOCUTENb npenacrasiser codoi HA, 1,25 mr/mn B
M30TOHNYECKOM Oy(hepHOM pacTBope ¢ HeWTpaibHbIM pH.

Hocutens Moxer HeoOs3aTeNnbHO COAEpKaTh OAMH WM Oojee CYCHEeHAMPYIOIINX
areHToB. CyCeHANPYIOLIHI areHT MOJKeT ObITh BhIOpaH U3 KapOokcuMmeTwineuio03bl (CMC),
MaHHUTa, MOJrcopOaTa, MONUIPOITUIECHTIUKOIIS, TOMUITUICHTJIMKOJIS, JKeJIaThHA, albOyMUHAa,
ampruHara, rugpokcunpornuwiMeTiiine/uionossl  (HPMC),  ruapOoKCHI THIMETHIILEIITIOIO03bI
(HEMC), OenronmTa, TparakaHTa, AEKCTPHUHA, KYH)KYTHOTO Macjia, MHHIAJIbHOTO MAacia,
caxapo3bl, aApaBUNCKON KaMeIu U KCAHTAHOBOM KaMeu, U UX KOMOMHALIU.

Hocurenb MokeT HeoOs13aTeNIbHO conepskaTh OAUH wiu Oosee ractidukaropos. Takum
o0pa3oM, HOCHTENIb MOXKET TaKke BKIOUaTh Miactudukarop. Ilnactudpukarop Moker
NpencTaBiasiTb coOoii, Hampumep, mnonuwdTwieHrmkons (PEG), momunponuieHrmKob,
NOJU(MOJIOYHYIO  KUCJIOTY) WIH  TONU(TJIUKOJNIEBYKD  KHUCJIOTY) WM €€  COIOJIHUMED,
MOJIMKANPOJIAKTOH U HH3KOMOJIEKYJISIPHbIE OJJMIOMEPBl STHUX IOJUMEPOB, HIH OOBIYHbIE
acTHGUKATOPhI, Takue Kak anumarbl, ¢ocdarel, (ranaTel, cabdakaTbl, a3enaTbl U LIUTPATHL
Hocurenp MoXkeT Takke BKJHOYATh APYrHe H3BECTHbIE (hapMalleBTHUECKHE BCIIOMOTaTeNbHbIE
BELLECTBA [Isl YJIy4LIeHHs] CTAOMIbHOCTH areHra.

B onHOM BapuaHTe OCYLIECTBIICHHS MOKET ObITh TakKKe BKIJIFOYEHO ONHO WjH Oosee
JOMOJHUTEIbHBIX ~ BCIIOMOTaTeNIbHBIX ~BELIECTB WJIM areHTOB, YCHJIMBAIOLIUX JOCTaBKY,
HarpuMep, MMOBEPXHOCTHO-aKTHBHbIE BELIECTBA W/WIM TUAPOTEIH Uil JAONOJHUTEIBHOTO
BJIMSTHHSI HA CKOPOCTh BBICBOOOKICHHSI.

VI. 3amennieHHoe BbICBOOO:KAeHHE (hapMaLleBTHYECKH AKTHBHOI'O COeIUHEHHS
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Ckopoctb BbICBOOOXKIEHUST (hapMAlleBTHUECKU AKTHBHOTO COENMHEHHS MOXKET OBITh
CBsI3aHA C KOHLEHTpanuend (apMaleBTHUECKH AKTUBHOTO COEIUHEHMs, DPACTBOPEHHOIO B
MHKpPOUYAcCTHIle ¢ OOpaOOTaHHOW NOBEPXHOCTBIO. B HEKOTOPHIX BapHaHTAX OCYINECTBIICHUS
NOJMMEpPHass KOMIIO3HMLMS MHUKPOYACTHIBI C OOpabOTaHHOH IOBEPXHOCTBIO BKIIFOYAET
HETEPareBTUYECKNE areHThl, KOTOPbIE BBIOPAHbI JUIsI OOECHeUeHHsl KeJaeMOH pacTBOPUMOCTH
(apMareBTHYECKH aKTHBHOTO COEAMHEHUs. BBIOOpP MOJMMEpPHOH KOMITO3UIMH MOXET OBITh
cmenaH ans  oOecneueHWst TpeOyeMoil pacTBOPHMOCTH  (papMaLeBTUUECKH aKTUBHOTO
COEIMHEHUs] B MUKpOYacTULle ¢ 00pabOTaHHOW MOBEPXHOCTBIO, HANPUMEP, THAPOTeIb MOXKET
CIOCOOCTBOBaTh PACTBOPUMOCTH TUAPOPUIBHOrO MaTepuana. B HEKOTOpBIX BapHUaHTax
OCYLIECTBIIEHUs! (PYHKIIMOHAIbHbIE IPYIIIbI MOTYT OBITh 1OOABIEHBI B MOJUMED I YBEIUYEHUS
JKeJaeMoll pacTBOPUMOCTH (apMalLeBTHUECKH AKTUBHOTO COEAMHEHHs B MMKPOYACTHULE C
00paboTaHHOH MOBEPXHOCTHIO. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS NOOABKH MOTYT ObITH
UCIIONIb30BAHbl JJIsI KOHTPOJSI KHHETHKH BBICBOOOXKAEHUS (PapMaleBTHYECKH aKTHBHOTO
COeIMHEHUs], Harpumep, AOOABKM MOTYT OBITh HCIIOJIB30BAHBI Uil KOHTPOJSI KOHLEHTpPALUH
(papmaLeBTHYECKH AKTUBHOTO COETUHEHUs! IIyTE€M MOBBILICHUS WU TIOHKEHUS! PACTBOPUMOCTH
(apmalLieBTHYECKH  aKTUBHOTO COCAMHEHHMs B  MOJMMepe, 4YTOOBl TakuM o0Opazom
KOHTPOJIIPOBATh KHUHETHUKY BBICBOOOXKIEHHS (hapMaLEeBTHYECKH AaKTHBHOTO COEJUHEHUSL.
PacTBOpHMOCTb MOJKHO KOHTPOJHMPOBATh ITyTE€M BKJIFOUEHHS COOTBETCTBYIOIIMX MOJIEKYJI W/HIH
BEIECTB, KOTOpbIC TMOBBIIAOT W/MIM TOHIKAIOT PACTBOPHUMOCTh PACTBOPEHHOW (POpMBI
(bapMarieBTHYECKH aKTUBHOTO COCOUHEHUS B MHKpPOUYACTHIE C 0OpabOTaHHOW MOBEPXHOCTHIO.
PacTBOopuMOCTh  (hapMaLeBTHUECKH AaKTHBHOTO COEOUHEHUsST MOXeT OBbITh CBsi3aHAa C
ruapogoOHBIMU  WHWIK  TUAPOPIIIBHBIMUA CBOMCTBAMH MHKPOUYACTHLBI C 00paboTaHHOH
MOBEPXHOCTBIO U (papMalieBTUYECKH AKTUBHOTO COeNUHEeHHs. Macia u ruapodoOHbIe MOJIEKYIIbI
MOTYT OBITh HOOaBJIEHBI K MOJUMeEPY(aM) JJIsl TIOBBIIIEHUS] PACTBOPUMOCTH (hapMaLeBTHUECKH
AKTUBHOT'O COEIMHEHHSI B MUKPOYaCTHUIlEe ¢ 00pabOTaHHOH MOBEPXHOCTHIO.

BwmecTo win B nOMONHEHNE K KOHTPOJIIO CKOPOCTH MHUTPALMU HA OCHOBE KOHLIEHTPALHH
(bapMarieBTHYECKH aKTUBHOTO COEAMHEHUs], PACTBOPEHHOIO B MHKpPOYACTHIE C 00paboTaHHOH
MOBEPXHOCTBIO, MOKHO KOHTPOJUPOBATH ILIOLIAb TOBEPXHOCTH MOJUMEPHON KOMIO3HULNH JJIs
JOCTIDKEHUS JKEJIAeMOM CKOPOCTH MHIPALUHU JIEKAPCTBEHHOTO CPENCTBA M3 MHUKPOYACTHUIIBI C
00paboTaHHOW MOBEPXHOCTBHIO, coxepxkamed  (apMalleBTUYeCKH AaKTHBHOE COEJIMHEHHE.
Hanpumep, Gonbiiast miomanas OTKPBITOH MOBEPXHOCTH OYAET YBEJINUNBATH CKOPOCTh MUTPALIHH
(apMareBTHYECKH AaKTUBHOTO COEAMHEHHUS K TMOBEPXHOCTH, a MEHbINAs IJIOMIagb OTKPBITON
MOBEPXHOCTH OyJeT YMEHbIIATh CKOPOCTh MUTPALIH (PapMaLleBTUUECKH aKTUBHOTO COSAMHEHUS
K TOBEpPXHOCTU. I[lmomanb OTKPBHITOM MOBEPXHOCTH MOXKET OBITh YBEJIHYEHA Pa3IMYHBIMU

cnocobamu, Hampumep, 00OpabOTKOW OTKPBHITOM TOBEPXHOCTH C TMOJYYEHUEM TOPHCTOM
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MOBEPXHOCTH, UMEKIIEH OTKPBITbIE KaHalbl, COSAUHEHHBIE CO CJI€30M WM CJIE3HOM IJIEHKOH,
CO3/1aHHEM BOTHYTOCTEH M BBINYKJOCTEH Ha OTKPBITON MoBepxHOCTU. OTKphITas MOBEPXHOCTD
MOXeT OBITh CcIeNaHa IOPUCTOH NyTeM [A00aBIeHHsI COJeH, KOTOpbIE pPACTBOPSIFOTCS U
OCTaBJIAIOT TOPUCTYIO TOJIOCTh TOCJTE PAacTBOPEHUs] colu. B HacTosmmeM H300peTeHHu 3Th
TEHJICHLINH MOTYT OBITh NCIIOJIB30BAHBI ISl YMEHBIIEHHS] CKOPOCTH BBICBOOOXKAEHUSI AKTHBHOTO
BEIECTBA M3 MOJMMEPHON KOMIIO3ULIUH IyTeM H30eraHus 3THX MyTeH, CrocoOCTBYIOIUX Ooee
ObicTpoMy BBICBOOOXKAEHHMIO. Hampumep, MOXXHO YMEHBIIWUThH IUIOINAAb IOBEPXHOCTH WU
n3bexxaTh 00pa3oBaHUs KAHAJIOB.

B cnydae ucnonp3oBaHMs Oosee OFHOrO THUMA NOJMMEpa KaXknas MHUKpPOUacTHLA C
00paboTaHHOH NOBEPXHOCTBIO MOXKET HMETh OTJIMYAIOLIEeCs CBOHCTBO OTBEPXKICHHUS WU
cxBaTbiBaHus. Hanpumep, MukpouacTuibl ¢ 00paOOTaHHOM NOBEPXHOCTBIO MOIYT OBITh
HOJTyYeHbI U3 CXOAHBIX IMOJMMEPOB, HO MOTYT MMETh pasHble 3HaueHust pH remeoOpasoBaHus
WIN pa3Hble TEMIEPaTyphl JIABICHYs, WM TEMIIEPATYPbl CTEKJIOBAHUS.

Jns Toro, 4TtoObl MHKPOYACTHIBI C OOpabOTaHHOW MOBEPXHOCTBIO OOPa3OBBIBAIIN
KOHCOJUAUPOBAHHBIN arperar, TemIeparypa BOKPYI 4YacTHL, HalmpuUMep, Yy 4YeJOBeKa WU
’KMBOTHOTO, HE OTHOCSILIIETOCS] K YeJIOBEKY, IPHU BBEICHUN KOMITO3ULIUH MPHOIU3UTEIBHO PaBHA
WIN TpeBbllaeT TeMmmeparypy crekinoBaHus (Tg) mnomumepHsix dactun. Ilpum  Takux
TEMIIepaTypax IOJMMEpHbIE YacTULbl OyAyT INONEepPeYyHO CINMBATHCS C OXHOW min Oosee
APYTUMH TIOJMMEPHBIMH YacTHLIAMH C OOpa30BaHHMEM KOHCOJIMIUPOBAHHOTO arperara. Ilonm
TMIOTIEPEYHON CIIMBKOW MONPa3yMeBaeTCs, YTO COCEIHME IMOJIMMEPHbIE YaCTULIbI COEAUHSIIOTCS
BMecTe. Hampumep, 4acTHIbl MOTYT CLIMBATBhCS H3-32 MEPEIUIeTEeHHUs] MOJUMEPHBIX Liered Ha
MOBEPXHOCTU OJHOM YacTHULbI C TMOJMMEPHBIMU LEMsIMH Ha MOBEPXHOCTHU APYroM YacTHILIbL.
Mexny coceJHUMH YaCTHIIAMH MOXKET ITPOUCXOIUTD are3usi, KOre3ust Ui CIUsSHUE.

Kax npaBuiio, HHbEKIIMOHHBIE MUKPOYACTHUIIBI ¢ 00pabOTaHHOH MOBEPXHOCTHIO, KOTOPBIE
o0Opa3zoBaHbl W3 MOJIMMEpPA WM MOJUMEPHON CMeCH, UMEKT Temreparypy crekioBaHus (Tg),
OMU3KYIO0 K TeMIepaType Tejla WIM HEMHOTO BBhIIe Hee (Takyro kak okoso 30-45 °C, nanpumep,
okoJio 35-40 °C, Hanpumep, okojio 37-40 °C). CoOTBETCTBEHHO, NMPU KOMHATHOH TeMIiepaType
MHKPOUYACTHIIBI ¢ 00pa0OTaHHOH MOBEPXHOCTHIO UMEIOT TEMITEPaTypy HIKe X Tg U BexyT cedst
KaK JTUCKPETHBIC YaCTHUIIbl, HO B OPraHHU3ME MHKPOYACTHUIBI C 00paOOTaHHOH MOBEPXHOCTHIO
Pa3MSIr4aroTCs M B3aUMOACHCTBYIOT/IPUINMAT APYr K npyry. Kak mpasmio, ariaomeparust
Ha4yuHaeTcs B npenenax oT 20 CeKyHI A0 OKOJO 15 MUHYT MOCJ€ MOBBILIEHUS TEMIEPATYPhl OT
KOMHATHOH A0 TEMIIEpaTyphl Tea.

MuxkpoyacTuipl ¢ 00padOTaHHOH MOBEPXHOCTBIO MOTYT OBITH MOJYYEHBI U3 MOJHMEPA,
koTopelii umeer Tg okono 35-40 °C, nHampumep, okosno 37-40 °C, mpu 3TOM MOIUMEp

npeacrasisier coboi monu(o-ruapokcukucaoTy) (Takyro kak PLA, PGA, PLGA wmu PDLLA,
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win ux KoMmOmHammio) miau ee cmecb ¢ PLGA-PEG. Kak mnpaBuno, st wactuubsl OyayT
arJoMepupoBaThCS TPHU TeMIiepatype Tena. MHBEKIMOHHBIE MUKPOYACTHULBI ¢ 00paOoTaHHON
MOBEPXHOCTBIO MOTYT COZEPIKaTh TOJIBKO YACTHLBI IMOJIU(0-THIPOKCUKUCIOTHI) HIJIH MOTYT OBITh
BKJIFOUEHBI APYTUe TUIIbI YaCTULl. MUKpPOYAaCTHUIBI MOTYT ObITh 0Opa3oBanbl n3 cMecu noiu(D,L-
naktua-co-rimkonuaa) (PLGA), PLGA-PEG u PV A, koropas umeer Tg npu Temmeparype Tena
Win Bbllle. B OZHOM BapuaHTe OCYLIECTBIEHHUS INpPU TEMIEpaType Tejla MHKPOYACTHIBI C
oOpaboTaHHON MOBEPXHOCTHIO OynyT B3aMMOJEHCTBOBATD v oOpa3oBaHHEM
KOHCOJIUANPOBAHHOTO arperara. MHBEKIMOHHAs MHMKpPOUYACTHLIA MOXKET COAEpPXKaThb TOJIBKO
MHKPOUYACTHIBI ¢ 00pabOTaHHOW MOBEPXHOCTHIO, oOpasoBaHHble U3 PLGA/PLGA-PEG/PVA,
WJIX MOTYT OBITH BKJIFOUEHBI APYTUE TUIIBI YACTHILI.

Komno3unuus MOXXeT coznepkaTb CMECh UyBCTBUTENBHBIX K TEMIEPAType MUKPOUYACTHULL C
00paboTaHHON TMOBEPXHOCTHOCTBIO M HE UYYBCTBUTENBHBIX K TEMIEpaType MHKPOYACTHI] C
00paboTaHHON MOBEPXHOCTHIO. He 4YyBCTBUTENBHBIE K TeMIepaType MHKPOUACTULBI C
00paboTaHHOH MOBEPXHOCTBIO MPEACTABISIOT COOOW HYaCTUIBI C TEMIIEPATYPOH CTEKJIOBAHUS,
KOTOpasi BBIIE TEMIIEPATyphl, MPU KOTOPOW Mpenrnoiaraercs MpUMEHsATh komnosuuumio. Kax
NPaBUJIO, B KOMITO3ULIMH, COZIeprKallel CMeCh YyBCTBUTENbHBIX K TEMIIEPAaType MUKPOYACTHIL] C
00paboTaHHON NOBEPXHOCTBIO M HE YyBCTBUTENBHBIX K TEMIIEPAType HYaCTHUL, COOTHOLICHHE
YyBCTBUTEJBHBIX K TEMIEpPaType M HE YyBCTBHUTENbHBIX K TEMIIEpaType MHKPOUYACTHI] C
00paboOTaHHOH TMOBEPXHOCTBEO COCTaBiIsieT Okoyso 3:1 wnm  Huwke, Hampumep, 4:3.
UyBCTBUTEIbHBIE K TEMIEpPaType MHKPOYacCTHLBI ¢ 0OpabOTaHHOW  MOBEPXHOCTBHIO
NPEATNOYTUTENIbHBIM 00pa3oM CIOCOOHBI K CIIMBAHUIO JPYr C APYrOM, KOrJa TeMIieparypa
KOMITO3ULIH TIOBBILIAETCS O TEMIIEPATypbl CTEKJIOBAHUS 3TUX MHKPOUACTHIl WJIHM BBILIE.
KoHTponmupyst COOTHOIIEHHE YyBCTBHTEIBHBIX K TEMIIEPAType MHKpPOYAcTHL ¢ 0OpaboTaHHON
MOBEPXHOCTBIO K HE YYyBCTBUTENBHBIM K TEMIIEpaType MHUKpodacTuiam ¢ oOpaboTaHHOH
MOBEPXHOCTBIO, MOKHO MAaHUIYJHMPOBATh MOPUCTOCTBIO TMOJYYEHHOrO KOHCOJUAWPOBAHHOTO
arperata. MUKpOYacTULbl ¢ 00pabOTaHHON MOBEPXHOCTBIO MOTYT OBITh TBEPABIMH, TO €CTh C
TBEPIOH HAPY)KHOHW MOBEPXHOCTHIO, UM OHH MOTYT OBITh MOPHCTBIMU. YaCTUIBI MOTYT UMETH
HETPaBIJIbHYIO (POPMY WM OBITH 11O CYIIECTBY CPEPUIECKUMU.

Muxkpoyactuipl ¢ 00pabOTaHHOH MOBEPXHOCTBIO MOTYT HMETh pa3Mep IO CaMOMY
IUTMHHOMY U3MEPEHHIO WJIH JUAMETPY, €CIIH OHH SIBJITFOTCS MO CYLIECTBY CPepUIeCKUMH, MEHEe
yem okoysio 100 MxkM u Oonee uyem okojgo 1 mMkM. Mukpodactuibl ¢ 0OpaOOTaHHOMN
MOBEPXHOCTBIO MOTYT UMETh pa3Mep MO CaMOMY UIMHHOMY H3MEPEHHIO HIIH AHAMETPY MEHee
yem 100 MkM. MuKpoUdacTHUIlpl ¢ 00paboTaHHON MOBEPXHOCTHIO MOTYT HMETh Pa3Mep 1Mo CaMOMy

JUIMHHOMY HM3MEPEHUI0 WIM AUAMETPy OT OKONO 1 MkM 10 okoino 40 MkM, yame oT okoJyo 20
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MKM 110 okojio 40 MkwMm. ITonmMepHbIe 4acTUIBI XKeTaeMOoro pasmepa OynyT MPOXOIUTH 4Yepes
CHTO WJIH (UIBTP C TTOPAMH pa3MepOM OKOJIO 40 MKM.

dopMupoBaHHE KOHCOJIMIMPOBAHHOIO arperata M3 KOMIO3MIMM II0CJ€ BBEIEHUS
4eJI0OBEKY WU KUBOTHOMY, HE OTHOCALIEMYCsI K YEJIOBEKY, KaK MPaBUJIO, 3aHUMAaeT OT okouo 20
CEeKyHJ [0 OKOJIO 24 4acoB, HalpuUMep, OT OKOJIO | MHHYTBI IO OKOJIO 5 4acoB, OT OKOJO 1
MUHYTBI 10 OKOJIO 1 4vaca, meHee uem Okojio 30 MuHYT, MeHee 4deM Okojo 20 muHyT. Kak
NPaBUJIO, OTBEPXKAECHHE IPOUCXOAUT dYepe3 MEepHOi BPEMEHH, COCTABISIIOIMUNA OKOJIO OT 1
MHUHYTBI 70 20 MUHYT [OCJI€ BBEIECHUS.

Kak mnpaBuno, xoMmo3uuus cOAep:kuT OT okono 20 no okono 80 npoOLEHTOB
MHBEKLMOHHOIO MaTepuana B BUIE MUKPOYACTHUIl ¢ OOpabOTaHHOHN MOBEPXHOCTBIO U OT OKOJIO
20 no okono 80 mpoueHTOB HOcUTENsl, OT OKOJO 30 10 0k0ja0 70 MPOLEHTOB MHBEKLIMOHHOIO
Marepuaja B BHJE MUKPOYACTHI] ¢ 00pabOTaHHON MOBEPXHOCTHIO U OT 0kojo 30 no okoino 70
NPOLEHTOB HOCHUTEJIS, HAIpUMEp, KOMIIO3HMLIMA MOXET Conaep:kaTbh OT okojo 40 no okono 60
NPOLIEHTOB MHBEKIIMOHHOTO MaTepuasa B BUAE€ MUKPOUACTUL] ¢ 0OpabOTaHHOI MOBEPXHOCTHIO U
oT okoso 40 1o okojo 60 MPOLIEHTOB HOCUTENS, KOMIIO3ULIUSA MOXKET cozep:kaTb okoso 50%
MHBEIIMOHHOI'O MaTepuayia B BUAE€ MHKPOUYACTUI] ¢ 0OpabOTaHHON MOBEPXHOCTHIO, U OKOJIO 50
NPOLEHTOB HOcUTeNs. Bee Bbllleyka3aHHOE MPOLEHTHOE COAEP KAHME OTHOCHUTCS K MAacCOBBIM
MNPOLICHTAM.

MukpodacTuiibl ¢ 00paOOTaHHOW TOBEPXHOCTBI) HArPYKAKT (hapMaleBTHYECKH
AKTUBHBIM COCIUHEHUEM, HANpUMep, B MUKPOYACTULy ¢ 0OpabOTaHHOI MOBEPXHOCTHIO HJIM B
BUJI€ TIOKPBITHSI HA MUKPOYACTHIIE C 0OpabOTaHHOH MOBEPXHOCTHIO.

Cucrema corjacHO H300PETEHHIO MOKET O0eCe4YuTh 3aMeIJICHHOE BBICBOOOKIEHUE
(bapMarieBTHYECKH AKTUBHOTO COENWHEHHs B TEYEHHE HEKOTOPOTrO BPEMEHH, Harpumep,
BBICBOOOXKICHHE MOKET ObITh 3aMEIUICHHBIM B TE€UYEHHE IO MEHbIIEH Mepe OKOJO 2 4acoB, MO
MEHbIIEH Mepe OKOJIO 4 4acoB, MO MEHbILIEH Mepe OKOJIO 6 4acoB, MO MeHbLIEH Mepe okoso 10
4acoB, MO MEHbLIEH Mepe OKOJO 12 4acoB, MO MEHbIIEH Mepe OKOJO 24 4acoB, MO MEHbIIEH
Mepe,48 4acoB, MO MeHblIeH Mepe Henmenu, Oosee 4eM OIHON HeNeNld, 1O MEHbIIeH Mepe
MecsLa, MO0 MEHbBIIECH Mepe ABYX MECSLEB, 10 MEHBIIEH Mepe TPEX MECSLEB, [0 MEHBbLIEH Mepe
YeThIPEX MECSLEB, [0 MEHBIIEH Mepe MATH MeCSLEB, [10 MEHbIIIEH Mepe LIECTH MeCSLEB WIH 110
MEHbIIIeH Mepe CEMHU MECSLIEB.

B opHOM BapuaHTe OCYLIECTBICHUS MMOBEPXHOCTHO-MOIU(UIIMPOBAHHBIE TBEPIbIC
arperupyromue MHUKPOYACTHIBI, KOTOpble OOpa3ylOT TpaHyly in Vivo, BBICBOOOXKIAIOT
TepaneBTHUECKUIl areHT 0e3 «B3phIBHOTO» 3¢ ¢ekTa Ooee ueM okoJo 1-5 mporeHToB oT oduien

Harpy3KH 3a NepPUOJ, COCTABJISIIOIUI 24 yaca.
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B OOAHOM BapHUAHTC OCYLICCTBIICHUSA HOBerHOCTHO-MOI[I/I(I)I/IL[I/IpOBaHHbIe TBEPABIC
arperupyromuye MHUKPOYACTHIBI, KOTOpble OOpa3ylT TpaHyly 7 Vivo, BBICBOOOXKIAIOT
TEpaneBTHUECKUI areHT 0e3 «B3phIBHOTO» 3¢ dekra Oonee uem okono 10 mporeHToB oT oduIen
HArpy3KH 3a MepUO BPEMEHH, COCTABISAIOIINN 24 Jaca.

B OOHOM BapHUAHTC OCYLICCTBIICHUSA HOBerHOCTHO-MO):[I/I(bI/II_[I/IpOBaHHbIe TBEPABIC
arperupyromue MHUKPOYACTHIBI, KOTOpble OOpa3ylOT TpaHyly in Vivo, BBICBOOOXKIAIOT
TepaneBTUUECKUi areHT 0e3 «B3pbIBHOrO» 3(pdexra Oosee yem okosno 15 mpoueHToB oT obOmeit
HAarpy3KkHu 3a epuoJ BpeMEHH, COCTABIISIOIINN 24 Jaca.

B opHOM BapuaHTe OCYLIECTBIEHUS IOBEPXHOCTHO-MOIU(UIIMPOBAHHBIE TBEPIbIE
arperupyroIyue MHKPOUYaCTHLbI, KOTOpble O0OpasylT TpaHyly @7 Vivo, BbICBOOOXIAIOT
TepaneBTUYECKUi areHT 0e3 «B3pbIBHOrO» 3(pdexra 6osee yem okosno 20 MpOLEHTOB OT OOMIeit
HAarpy3ku 3a epuoJ BpeMEeHH, COCTABIISIOLINN 24 Jaca.

B onHOM BapmaHTe OCYIUECTBIEHHS MOBEPXHOCTHO-MOANU(HUIIMPOBAHHBIE TBEPAbIC
arperupyroliue MHUKPOUYACTHUIBI, KOTOpble OOpasylT TpaHysly in Vivo, BBICBOOOXKIAIOT
TepaneBTUYECKUI areHT 0e3 «B3pbIBHOrO» dddekra Gonee yem okoio 1-5 mporeHToB ot obuei
Harpy3KHU 3a NEepPUOA BPEMEHH, COCTABIISIOIMN 12 4acoB.

B onmHOM BapmaHTe OCYINECTBJIEHHS IOBEPXHOCTHO-MOAN(UIIMPOBAHHBIE TBEPAbIE
arperupyroliue MHKPOUYACTHIBI, KOTOpble OOpasylT TpaHyly in Vivo, BBICBOOOXKIAIOT
TEpaneBTUYECKUH areHT 0e3 «B3pbIBHOrO» 3(pdekra Oosee yem okosno 10 mpoueHTOB OT oOIeit
Harpy3ku B T€Y€HHUE NEPUOJA BPEMEHH, COCTABIIAIOLIEro 12 4acos.

B opHOM BapuaHTe OCYLIECTBJICHUS MOBEPXHOCTHO-MOIU(UIIMPOBAHHBIC TBEPIbIC
arperupyroIue MHKPOUYACTHLbI, KOTOpble O0Opa3ylT TpaHyly in Vivo, BbICBOOOXKIAIOT
TEpaneBTUYECKUH areHT 0e3 «B3pbIBHOrO» 3(pdekTa Oosee uem okoso 15 mpoueHToB oT obeit
Harpy3Ku B T€Y€HHUE NEPUOJA BPEMEHH, COCTABIIAOLIErO 12 4acos.

B opHOM BapuaHTe OCYLIECTBJICHUS MMOBEPXHOCTHO-MOIU(UIIMPOBAHHBIC TBEPIbIC
arperupyroIue MHKPOUYACTHLbI, KOTOpble O0Opa3ylT TpaHyly in Vivo, BbICBOOOXKIAIOT
TEpaneBTUYECKUH areHT 0e3 «B3pbIBHOrO» 3(pdexra Oosee ueM okoso 15 mpoueHToB oT obmeit
Harpy3Ku B TE€Y€HHUE NEPUOJA BPEMEHH, COCTABIIAOLIEro 12 4acos.

B OOHOM BapUaHTE OCYLICCTBIICHUSA (bapMaI_IeBTI/I"IeCKI/I AKTUBHOEC COCOAUHCHHE
BBICBOOOXKIAaeTC B Konu4decTBe, 3(PpPekTHBHOM ayisi 0OecreueHus KeJaeMOro MECTHOTO WU
CHUCTEMHOTO (PU3HOJIOTHYECKOro win (papmakosornueckoro 3¢gdexra.

B OOHOM BapHUAHTEC OCYLICCTBIICHUSA NOCTABKa (I)apMaI_ICBTI/ILIeCKI/I AKTUBHOI'O COCAUHCHUA
O3Hauaer, 4ro  (apMalEeBTHUECKH  AaKTHBHOE  COEAMHEHHE  BBICBOOOXKHAETCS U3
KOHCOJIMJUPOBAHHOTO arperara B OKPY’KaroLIyI0 CPeny BOKPYT KOHCOJNUAHPOBAHHOTO arperara,

HaIlpuMep, BUTPEAIBHYIO JKUIKOCTb.
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B omgHOM BapumaHTe OCYLIECTBJIIEHHS MHUKPOUACTHIA C OOpaOOTaHHOU MOBEPXHOCTHIO,
comeprkamiasi (papMaeBTUYECKH aKTUBHOE COEJUHEHHME COTJIACHO HACTOSIIEMY H300pETEHHIO,
o0ecreynBaeT CKOPOCTh BBICBOOOXKIEHHs (papMaieBTUYECKH aKTUBHOTO COCOHMHEHUS HYJIEBOTO
WIN TIEPBOrO MOpsiiKa U3 KOHCOJIMOMPOBAHHOIO arperarta rnocie ero oopasosanus. CKOpOCTh
BBICBOOOXKICHHSI HYJIEBOIO TIOPSAKA MPENCTaBJsAeT COOONW TOCTOSIHHOE BBICBOOOKAECHNE
(bapMareBTHYECKH aKTUBHOT'O COEIUHEHNS B TEUEHHUE OIPENEIEHHOrO MEPHOa BPEMEHH; TaKOe
BBICBOOOXKIEHHNE TPYAHO JOCTUTHYTh C UCIOJIB30BAHUEM H3BECTHBIX CIIOCOOOB JOCTABKH.

VII. lonyyeHHe MUKPOYACTHI] ¢ 00PaA0OTAHHOM MOBEPXHOCTHIO

OO0pa3oBanue MUHKPOYACTHL

MuxkpodacTuipl MOTyT ObITH OOpa3OBaHbl C HCIIOJIB30BAHHEM JIFOOOrO MOAXOZSAIIErO
crioco0a MOJy4eHUs TOJMMEPHBIX MMKPOYACTHLl, W3BECTHOrO B AaHHOM obmactu. Cmoco0,
UCTIONB3YyeMbIH Al 00pa30oBaHUs 4acTUL], OyAeT 3aBHCETh OT MHOXeCTBAa (PaKTOPOB, BKJIIOUAs
XapaKTePUCTUKU MOJUMEPOB, MPUCYTCTBYIOLINX B JIEKAPCTBEHHOM CPEACTBE WM MOJIMMEPHON
MaTpuLe, a TaKXkKe JKEeNIaeMOro pasMepa 4YacTHULl W paclnpeaeneHuss no pasMepam. Tun
JIEKaPCTBEHHOTO CpeAcTBa (JIEKAPCTBEHHBIX CPENCTB), BBOAUMOIO B MHUKPOUYACTHUIIBI, TAKKe
ABJSIETCST  (PAKTOPOM, TIOCKOJIbKY HEKOTOpbIE JIEKAPCTBEHHbIE CPEACTBA HEYCTOWYHMBHI B
NPUCYTCTBUM ONPEIENECHHBIX PAaCTBOPUTENEH, B ONpPENENeHHBIX TEMIIEPATypPHBIX AHAIa30HAaX
W/WIIH B ONPeieIeHHbIX Auana3oHax pH.

Yactuupl, nMeromue cpeauil pasmep gactuy ot 1 mukpona 1o 100 MUKpPOH, SIBJISIOTCS
MOJIE3HBIMU B KOMITIO3MIIMSIX, OMMCAHHBIX B HACTOSIEM NOKYMEHTe. B TUMHUYHBIX BapuaHTax
OCYLIECTBJIEHUS] YaCTULIbI UMEIOT CpeHUN pasmep oT 1 MukpoHa 10 40 MUKPOH, Hale OT OKOJIO
10 muxpoH 1o okon0 40 MUKpOH, Haie OT OKoio 20 MUKPOH A0 OkoJjo 40 MukpoH. Hactuubl
MOTYT UMETH JIOOYI0 GOpMY, HO OOBIMHO UMEIOT CHEPUUECKYIO POpMY.

B curyanusx, korpa skenatenbHa MOHOAMCIIEPCHAs! MOMYJSALIUS YACTHUL, 3TH YaCTHULBI
MOTYT OBITh OOpa3OBaHbl C HCIOJIb30BAHHEM CIIOCO0a, KOTOPBIA 00ecrneunBaeT MOJy4YeHHe
MOHOJUCIIEPCHON MOMYJIAIUN MHKPOYACTUL. AJIbTEPHATHBHO, MOTYT OBITh HCIIOJB30BAHbI
CIOCOOB! MOJMYYEHUS MOTUIUCTIEPCHBIX PACTIPEIEIeHUH MUKPOUACTHII, U YAaCTHIIBI MOTYT OBITh
pa3zeNeHbl C HCIOJNBb30BAaHHEM CIOCOOOB, HW3BECTHBIX B MJAHHOW OONAcTH, TaKuWX Kak
NpOCEeHUBaHUe, Mocie 0Opa3oBaHUs YaCTHUL], YTOOBI OOECTIEYNTh MOMYJISILUI0 YaCTUL, HMEIOLTHX
JKEeJaeMbIil cpelHUi pa3Mep 4acTULl U paclipesiesieHHe YacTHI] 110 pa3MepaM.

OO0me MeToaB! MOTYYEeHUSI MUKPOUYACTHI BKIIFOYAKOT, HO 0€3 OrpaHUYeHUs], NCTIapeHue
pacTBopuTens, OOpa3OBaHME HYAaCTHI] W3 pAaCIUlaBa, VyAaJEHHE PACTBOPUTENS, CYIIKY
pacribieHneM, WHBEpCHIO (hasbl, KOALEPBALMIO U HU3KOTeMIeparypHoe juThbe. [lomxonsime
CrocOOBl  TONyUEHHWs] YaCTHL] KPAaTKO OMHCaHbl Hibke. PapMaleBTUYECKH MpHUEMIIEMbIe

BCIIOMOTATEIbHbIE BEIECTBa, BKJOYAs areHTs, Moaupuuupyroomue pH, paspexnureny,
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KOHCEPBAHThI U AHTHOKCHUAAHTBI, MOTYT OBITh HEOOS3aTENbHO BKJIIOUEHBI B YaCTHIBI BO BPEMs
(bopMHUpPOBaHUS YACTHLI.

B onHOM BapmaHTe OCYIIECTBIEHHS MHUKPOYACTHIBI C 0OpabOTaHHOW MOBEPXHOCTBHIO
NOJIYYAKOT € UCTIOIB30BAHUEM MPOLIECCOB HEMPEPBIBHOTO XMMHUYECKOTO MPOU3BOCTBA. B ogHOM
BApUAHTE OCYLIECTBICHUS] MHUKPOYACTUIBI € OOpaOOTaHHONW TOBEPXHOCTBIO IOJMYYEHBI C
UCTIOJIb30BAaHUEM CTYIEHUYATBIX MTPONU3BOICTBEHHBIX MPOIIECCOB.

B omgHOM BapmaHTe OCYIIECTBJIEHHS MHUKPOYACTHUIIBL, COMEpIKAIUE TEePAreBTUYECKHN
areHT, MoryT ObITh monyudeHbl, kak omucano B PCT/US2015/065894. B omHOM BapuaHTe
OCYILIECTBIICHHUS] MUKPOYACTHUIIBI OJYYAIOT MyTEM:

(1) pPacTBOPEHMs] UM JUCIEPrUPOBaHUS TEPANEBTUUECKOrO areHTa WU €ro COJU B
OpPTaHUYECKOM PaCTBOPUTEINE, HEOOA3aTENBHO C IIEJIOYHBIM ar€HTOM,;

(11)  cmemuBaHMs PacTBOPA/AUCIIEPCUU, MONYYEHHON Ha craauu (1), ¢ MOJMMEPHBIM
pPacTBOPOM, MMEIOLIMM BA3KOCTb 1O MeHblneld mepe okosio 300 cIl (mnu, mo MeHblueil Mepe,
okoJ10 350, 400, 500, 600, 700 wnu 800 cIl, unu Gonee);

(1ii)  cMeIIMBAaHUS TOJMMEPHOTO pPACTBOPA/AMCHEPCHM TEPANEBTUYECKOTO AareHTa,
NOJTY4EeHHOM Ha ctanuH (ii), C BOAHBIM HEKHCIOTHBIM WJIH IIEJOYHBIM PACTBOPOM (HATpUMED, CO
3HaueHueM pH, paBHbIM MO MeHbIIEH Mepe OKoso 7, 8 uiu 9 u, Kak NPaBUIIO, HE BBILIE OKOJIO
10), HeoOsi3aTe€NbHO C TOBEPXHOCTHO-aKTHBHBIM BEIIECTBOM WJIM OMYJbraTopoM, C
o0pa3oBaHMEM  HACBILIEHHOH  PAaCTBOPUTENEM  MHUKPOYACTHIBI,  HHKAICYJIUPOBAHHON
TEPANEBTHYECKUM areHTOM;

(lv)  u30JMpOBaHHE MUKPOYACTHILL.

B onHOM BapHaHTe OCYLIECTBICHUS TEPATIEBTUYECKIM ar€HTOM SIBJSIETCS CYHUTHHUO.

beuto  OOHapyke€HO, YTO MOXKET OBITh MOJIE3HBIM BKJIIOYATh IIEJOYHOH areHT B
opraHudeckuii  pacrBoputenb. OpHako, kak omnucano B PCT/US2015/065894, Obuio
OOHapy»eHO, 4TO NO0aBJIE€HHE KHCIOThI B OPraHMYECKHH pPACTBOPUTEIb MOXKET YJIYYIIUTh
Harpy3Ky JIEKAPCTBEHHBIM CpPEACTBOM MHKpPOUYacCTHLbL IIpuMepbl IEeMOHCTPUPYIOT, HYTO
MHKPOUYACTHIIBI, COCTOSIINE U3 CIOKHBIX monm3¢upos, Takux kak PLGA, PEG-PLGA (PLA) u
PEG-PLGA/PLGA, mposIBIISIIOT 3aMEIJIEHHOE BBICBOOOKACHUE TEPANEBTUYECKOTO areHTa WU
ero papmanesrudyecku npuemiiemoit conu. [logumepHble MUKpOYacTUIlbl, cocTosimue u3 PLGA
u PEG, koBameHTHO KoHBIOTMpoBaHHOTO ¢ PLGA (My 45 x/la) (PLGA45k-PEGSk),
HAarpy>KeHHbIE TEPaNeBTUYECKUM AareHTOM, W3TOTABJIIMBAIM C HCIOJb30BAHUEM METONA
UCTIAPEHUS] PACTBOPUTEIS U3 ONMHAPHOW SMYJIbCHH. YIIyUIIEHHE Harpy3KH ObLIO JOCTUTHYTO 32
CUeT yBEJINYeHUs LIEJOYHOCTU TepaneBTUYEeCKOro areHTa B pacTsope A0 16,1% c momolnsko
PEG-PLGA, xoropast MoxeT OBITh JOMOJHUTENBHO yBenudeHa myTteMm nodasnenuss DMF, mo

CpaBHEHHIO C TONbKO 1% 0e3 nobaeneHust menoun. Harpysky TepaneBTUYeCKUM AareHTOM
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JOTIOJTHATENIBHO YBEJIMYMBAINA MyTeM yBenudeHuss pH BOOHOro pactBopa, a Takke pacTBOpa
noiuMepa. Eme Oonee 3HAUMTENbHOE YBENWYEHHWE HArpy3KH TEPAleBTUYECKOrO AareHTa B
MHKpPOYACTHIIAX JOCTHIAJIOCh 32 CUET YBEIWYEHUs KOHLEHTPALMU WM BS3KOCTH mojmmepa. B
OJTHOM BapUAHTE OCYINECTBJICHUS TEPANIEBTUYECKUM areHTOM SIBJISIETCS] Cy HUTUHUO.

Hcnapenue pacTsopuTes

B sTOM criocobe nekapcTBEHHOE CPenCcTBO (MIIHM MOJMMEPHYIO MAaTPHUILY U JIEKAPCTBEHHOE
CPEACTBO) PACTBOPSJIM B JIETy4YeM OPraHHYECKOM PACTBOPUTENE, TAKOM KaK METHJIEHXJIOPHI,
alleTOH, alleTOHUTPUJ, 2-OyTaHon, 2-0yTaHOH, mpem-OyTHIIOBBIN CIUPT, OEH30, XJI0podopM,
LUKJIOTeKCaH, 1,2-AuXJIOp3TaH, AMSTHIOBBIA 3(up, 5TaHON, STHIALETAT, TENTaH, TIeKCaH,
METAHOJI, METHI-mpem-0yTUIOBbId 3(up, NeHTaH, NeTposieliHblii 3(Qup, H3OMPOINAHON, H-
NPOMAHOJ, TeTparufpoPypaH HMIM HUX CMECH. 3aTeM OpraHHMYeCKUH pacTBOp, COAEp KaIluit
JIEKApCTBEHHOE CPENCTBO, CYCIIEHANPOBAIN B BOAHOM PAacTBOpPE, COMEPIKAILEM MOBEPXHOCTHO-
aKTUBHOE BEIIECTBO, TaKoe Kak NOJM(BUHWIOBBIA cnupT). IlonyueHHyr0 SMYJIBCHIO
HepeMeIInuBai 0 TeX TOp, MoKa OOJbIIasi YaCTh OPraHMYECKOrO PACTBOPUTENST HE UCTIAPHUTCS,
U HE OCTaHyTCs TBEpAble MUKpodacTHLbI. IlonyueHHbIE MUKPOYACTUIIBI MPOMBIBAIM BOJAOH U
CYIIWIN B TeYeHHe HOuu B qroduimnzarope. C MOMOILIBIO 3TOr0 cocoda MOTyT ObITh MOJTYYeHBI
MHKPOYACTHIIBI PA3HBIX Pa3MepPOB 1 MOPQOIOTHIA.

MHuKpoUacTUIBl, KOTOpPBIE CONIEpPXKAT JIAOWJIbHBIE IOJUMEPBI, TakhHe KaK HEKOTOpbIe
NOJMAHTHIPHUIBI, MOTYT JErpagupoBaTh B MPOLECCe MOJTYYEeHUs U3-3a MPUCYTCTBUS BOIBL. Jljist
STHUX MOJIMMEPOB MOTYT OBITh MCIIOJIb30BAHbBI CIEAYIOLIHE ABA CIIOCO0a, KOTOPbIE BBIMTOJIHSIOT B
TIOJTHOCTBIO O€3BOJIHBIX OPTAHMYECKUX PACTBOPHUTEIISIX.

TexHoJI0rusl SMYJIBLCHH THIIA MACJI0-B-MACJIe

Ynanenue pacTBOPUTENS TaKKe€ MOKET ObITh MCIOJB30BAHO JJISI TIOJYYCHHS YaCTHUI] U3
JIEKaPCTBEHHBIX CPEACT, KOTOPBIE SBIISTFOTCS TUAPOJIUTHYECKU HeCTaOMIbHBIME. B 3TOM criocobe
JEKapCTBEHHOE CpPeACTBO (WM TOJIMMEPHYIO MATpPUIly U JIEKAPCTBEHHOE CPENCTBO)
OVCTIEPTUPYIOT WJIM PACTBOPSIFOT B JIETy4eM OPTaHUYEeCKOM pACTBOPHTENE, TaKOM Kak
METUJICHXJIOPUA, AaleTOH, aleTOHUTPWI, OeHson, 2-OyTtaHon, 2-OyTaHOH, mpem-OyTHIOBBINA
COUPT, XJOpodOpM, IUKJIOTeKcaH, 1,2-MUXJIOp3TaH, MUATHIIOBBIA 3(Up, 3TAHOJN, STUJIALIETAT,
TeNTaH, TeKCaH, METAHOJ, METWUI-mpem-OyTHIOBbI 3(Up, TMEHTaH, MNeTPONeHHbI 3¢up,
U30MPOIIAHOJ, H-TIPOMAHOJ, TeTPAruapodypaH UM UX CMECH. 3aTEM 3Ty CMECh CYCHEHIUPYIOT
NyTeM TNepEeMEIINBaHUs B OPraHMYECKOM Macje (TaKOM Kak CHJIMKOHOBOE MAaciio, KaCTOPOBOE
Macio, mnapaguHOBOE MAacjiO WM MHUHEpaIbHOE Macio) ¢ oOpasoBaHHEM HMyJbcud. U3
SMYJBbCHHA OOPa3yIOTCSl TBEPAbIE HACTHIIBI, KOTOPBIE 3aT€M MOTYT OBbITb H30JIMPOBAHBI W3
cynepHatanta. BHemsss mopdororust cdep, MONYyUYEeHHBIX € IMOMOIIBI0 3TOH TEXHOJOIHUH,

CUJIBHO 3aBUCHUT OT OCOOEHHOCTEH JIeKapCTBEHHOT'O CPECTBa.
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TexHoJI0rHsI SMYJILCHH THIIA MACJI0-B-BOJE

B sTOM criocobe nekapcTBeHHOE CPencTBO (MM MOJMMEPHYIO MAaTPHUIY U JIEKAPCTBEHHOE
CPEACTBO) AMCIEPTUPOBAIN WM PACTBOPSUIM B JIETYYEM OPTaHUYECKOM PACTBOPUTENE, TAKOM
KaK METHJICHXJIOPU, alleTOH, alleTOHUTPMI, OeH301, 2-0yTaHou, 2-0yTaHOH, mpem-0y THIOBBIN
COupT, XJ0podopM, IUKJIOTeKcaH, |,2-IUXJIOp3TaH, MUATHIIOBBIA 3(Up, STAHOJN, STHUJIALETAT,
TeNTaH, TIeKCaH, METAHOJ, METWUI-mpem-OyTHIOBbI 3(Up, TNEHTaH, MNeTPONeHHbI 3¢up,
U30TIPOIIAHOJ, H-TIPONIAHOJ, TETParuaApodypaH WM UX CMECH. 3aTe€M 3Ty CMECh CYCIIEHIUPOBAIIN
NyTEM IEepEeMEIINBaHUs B BOJAHOM PAaCcTBOPE MOBEPXHOCTHO-AKTHBHOI'O BELIECTBA, TAKOTO Kak
NOJM(BUHUIIOBBIN CIIUPT), ¢ 0Opa3oBaHueM smyibcun. OOpa3oBaBIIMECsS U3 SMYJIbCHH TBEPAbIE
YacTHUIIbl 3aT€M MOTYT ObIThb W30JIMPOBaHBI M3 CynepHaTtaHTa. BHemHss mopdonorus cdep,
MOJYYEHHBIX C IIOMOLIBIO 3TOH TEXHOJIOTUH, CUJIBHO 3aBUCUT OT OCOOEHHOCTEH JIeKapCTBEHHOTO
CpeACTBa.

Kak ommcano B PCT / US2015/065894, MukpouyacTuIpl C TEPANEBTUYECKUM areHTOM
MOT'yT OBITH MOJIyYEHbI C HMCIOJb30BAHMEM METOJAa SMYJbCHU THIIA MAacio-B-Boie. B omHOM
npuUMepe MUKpPOUYACTUIbI CYHUTHHUOA nony4yanu nyteM pactBopenus: 100 mr PEG-PLGA (5K,
45) B 1 mn merunenxyopuna u pacrsope Hust 20 mr cynutuHuOa manara B 0,5 min DMSO u
TPUSTHJIAMHUHA. 3aTeM PacTBOPbI CMELIMBAJIN BMECTE, TOMOT€HU3UPOBAIU €O CKOpocThio 5000
0o0/MHMH B TeueHHe | MHUHYTBI B BOJHOM pacTBOpe, copepskaiieM 1% IOJMBHHUJIOBBIA CHHPT
(PVA), u nepememuBaiud B TeueHue 2 4acoB. YacTuibl COOMpANU, MPOMBIBAN JABAXKIbI
IVCTHUJUTMIPOBAHHON BOIOHW W CYIIWJIM BBIMOpPA)KMBaHHUEM. B Npyrom mnpumepe MHUKPOYACTHIIbI
cyHUTHHHOA Takxke nojiy4ainu B coorBerctBuu ¢ PCT/US2015/065894 mytem pacrBopenust 200
mr PLGA (2A, Alkermers) B 3 mu metuienxsopuaa u 40 mr cynuruaunbdadara B 0,5 man DMSO u
TPUSTUIIAMHUHA. 3aTeM PAaCTBOPHI CMEIINBAJIM BMeCcTe U roMoreHn3uposaiu npu 5000 o6/mMuH B
teuenue 1 muHyThl B 1% PVA, u nepememmBanu B TeueHue 2 4acoB. Yactuubl cobupaiy,
MPOMBIBAJIN JIBXK/Ibl TUCTHJUTMPOBAHHON BOJOH M CYLIHJIA BBIMOPA)KMBAHUEM.

Cyumka pacnbLieHHEM

B sTOM criocobe nekapcTBeHHOE CPencTBO (MM NOJMMEPHYIO MATPHUILY U JIEKAPCTBEHHOE
CPEACTBO) PACTBOPSUIM B OPTraHMYECKOM PACTBOPHTENE, TAKOM KaK METHUJICHXJIOPHJ, ALETOH,
aneToHUTpwy, 2-OytaHon, 2-OyTaHOH, mpem-OyTHIOBBIA crupT, OeH30y, XJopodopm,
LUKJIOTeKCaH, 1,2 AUXJIOp3TaH, OUATHIOBBIA 3(Up, 3TAHON, 3THJAIETAT, TeNTaH, TIeKCaH,
METAHOJI, METHII-mpem-0yTUJIOBbI 3(up, TMEeHTaH, NeTPONeHHBIH >(GUp, H3OMPOMAHON, H-
NpOMaHoI, Terparuapodypan uiam ux cMmecu. PacTBop 3akauuBaiym 4epe3 MUKPOHH3UPYIOIIYIO
HACaAKy TOJ ACWCTBUM IOTOKA CXKATOTO Tas3a, W IMOJYyYEHHBIH a’p030Jib CYCIEHIMPOBAIH B

Harp€ToM MLHUKJIIOHE BO34yXa, obecrieunBast HUCMIApCHUE pacCTBOPUTECIIA W3 MUKPOKAIECIbL C
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obOpazoBanreM yacTuil. HCronb3ys 3TOT COCOO, MOTYT OBbITh MOJYYEHBl YAaCTHIBI Pa3MEepPOM
0,1-10 Muxpos.

HuBepcus ¢as

Yactumpl MOryT ObITh OOpa3oOBaHbI W3 JIEKAPCTBEHHBIX CPEICTB C HCIIOJIb30BAHHEM
Metona uHeepcun ¢a3. B 3Tom mMetone ekapcTBEHHOE CPEACTBO (MJIH MOJUMEPHYIO MATPULY H
JIEKApPCTBEHHOE CPEACTBO) PACTBOPSIIOT B PACTBOPHTENE, M PACTBOP 3aJIMBAIOT B CHJIbHBIA HE
PacTBOPUTENb IJIsI JIEKAPCTBEHHOTO CPEICTBA IS CIIOHTAHHOTO 00pa30BaHMsI B OJarompUsTHBIX
YCJIOBUAX MHUKPOHACTUL WM HAHOYACTHUILL. 10T METOOA MOXKET 6bITb HUCITIOJB30BAH AJIsA
MOJYyYEHHUsT HAHOYACTHLl B INMPOKOM AUANA30HE pa3sMepOB, BKIIOYAsl, HAIpUMeEp, pasMep B
auarnaszoHe oT okoso 100 HaHoMeTpoB 10 0koso 10 MUKPOH, OOBIMHO € Y3KHM pacnpeaeIeHneM
YacTHII 110 pa3Mepam.

Koauepsauus

CriocoObl 00pa3oBaHMsI YaCTHLl C MUCIOJB30BAHUEM KOALIEPBALIMK M3BECTHBI B JAHHOM
obnactu, Hampumep, B GB-B-929 406; GB-B-929 40 1; u marentax CIIIA NoeNe 3266987,
4794000 n 4460563. KoauepBauus BKIOUYAET pa3feieHue pacTBOpa JEKAPCTBEHHOIO CPEACTBa
(MM TONIMMEPHOM MAaTPHIBI U JIEKAPCTBEHHOTO CPEACTBA) HA JABE HECMEIIMBAIOLINECS JKUIKHUE
¢daspr. Onmna ¢asza mpexncraBisier coOOH IMIOTHYK a3y KoalepBaTra, KOTOpash CONEPIKUT
BBICOKYIO KOHLIEHTPALIHIO JIEKAPCTBEHHOT'O CPENCTBA, TOrAa Kak BTopas (haza ComepsKUT HU3KYIO
KOHLIGHTPALIMIO JIEKAPCTBEHHOTO CpeAcTBAa. B  mpenmenax IUIOTHOM (a3pl  KoalepBaTta
JIEKapCTBEHHOE CPENCTBO O0Opa3yeT HaHOpPa3MepHbIe WM MHKPOpPa3MEpPHbIE Karlld, KOTOPbIE
3aTBEPACBAIOT B YaCTHULBIL KoauepBauHﬂ MOIKET 6bITb HHAYOHPOBaHa U3MCHCHUEM
TEMIIEPATYPBI, TOOABJIEHUEM He-paCTBOPUTENST WM HOOAaBJIEHHEM MHUKPOCOIU (MpocTas
Koaleppauus) wWid JA00aBJIeHHEM JAPYyroro TmojuMmepa, o0pa3ys, TakuMm o00Opasom,
UHTEPIIOIMMEPHBIA KOMIUIEKC (KOMIUIEKCHAS KOALIEPBALIHs).

HuskoremneparypHoe IUThe

CriocoObl NUTBST TIPU OYEHb HHU3KOHW TeMIepatrype MHKpochep ¢ KOHTPOIHUPYEMBIM
BbICBOOOKIeHHeM omnucaHbl B mareHte CIIIA Ne 5019400, BeimanHoM Gombotz ef al. B stom
crocobe JeKapCTBEHHOE CPEACTBO (WUIM MOJMMEPHYI) MATPHIy M CYHUTHHUO) PacTBOPSIOT B
pacTBopuTesie. 3aTeM CMECh PACIBUISIOT B COCYI, COAEP AU KUIKUNM He-PaCTBOPUTENb, TIPU
TEMIIEpAaType HIDKE TOYKM 3aMep3aHusi pacTBOpa JIEKAPCTBEHHOTO CPENCTBA, KOTOPBIN
3aMOpa’kKMBaeT Kallld JIGKAPCTBEHHOTO cpeactBa. [lo Mepe HarpeBaHus Kameilb U He-
pacTBOpUTENsl Uil JIEKAPCTBEHHOTO CPEACTBA, PACTBOPHUTENb B KarelbKax OTTauBaeT U
SKCTPArHpyeTCsl B HE-PACTBOPHUTEIb, IIPU 3TOM MPOUCXOUT OTBEPIKACHHE MUKpOchep.

Macmrabuposanue
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CriocoObl  MONMy4YEeHHST MUKPOYACTHL, ONUCAHHbIE B MpPHMEPaX, MOIYT OBITh
MacIITaOUPOBaHbl CIIOCOOAMH, M3BECTHBIMH B MaHHOW obOmactu. Ilpumepbl Takux crnocoOoB
BkirouaroT nateHT CIIMA 4822534; marent CIIIA 5271961; marent CIIIA 5945126, narent
CIIA 6270802; marent CIHIA 613610798, Ilarent CIIA 8708159; u myOnmukanuio mareHTa
CIIOA 2010/0143479. B mnarente CIIIA 4822534 ommcaH cnoco0 NOJMY4YEeHUs TBEPIBIX
MHKpOc(ep, KOTOPBIH BKIOYAET HCIIONB30BAHUE IUCTIEPCHHA. DTHU TUCIEPCHH MOTYT OBITh
NOJIY4€HbI POMBIIIJIEHHBIM CITIOCOOOM U JAOMYCKarOT yBenudeHue macumrada. B marenre CIIA
5271961 onucano mony4deHue OENKOBBIX MHKpoc(hep, KOTOpble BKIIOYAIOT HCIOJIb30BaHUE
HU3KUX Temriepatyp, oObrHO Hmke 45 °C. B marenre CIIA 5945126 ommcan cmoco®
NOJY4YEeHUS MUKPOYACTHULl B IOJHOMACINTAOHOM MPOM3BOJACTBE IIPU OSTOM  COXPaHsA
OHOPONHOCTh MO pa3Mmepy, Habmomaemyr B JyabopatopHoMm Mmacmrtabe. B marente CIIIA
6270802 wu mnarente CIIIA 6361798 onucan kpymHOMacTaOHbBIA CHOCOO MOJTyYEHHS
MOJIUMEPHBIX MHKpPOYACTHULl NMPU COXpaHeHUU creprmibHOro mnoissi. B marenre CIIIA 8708159
omucaHa o0OpaboTKa MHKpPOYACTHI] B Maciutabe ¢ HCIOJb30BaHHEM THIPOLUKJIOHA. B
nyomukaumn CHIA 2010/0143479 onmcan crnoco® MONy4YeHHs MUKPOYACTHLl B KPYITHOM
maciitade CreraIbHO Ui MUKPOYACTHI] C 3aMeIIEHHBIM BHICBOOOKIEHUEM.

®dupma XSpray packpbuia yCTpOHCTBO M UCIIOJIb30BaHUE CBEPXKPUTHUECKUX KUIAKOCTEH
I ToNydeHus dacTui pasmepom Menbme 10 mkm (marenr CIIA Ne 8167279).
JlononHuTEeNbHBIE TATEHTHI, NMpHHAJexkamue XSpray, BkiarouaroT nateHT CIIA 8559442 u
nateHT CIIIA 8559443, ®upma Sun Pharmaceuticals packpbiia criocod monydenust Mukpochep
win Mukpokarncys, WO 2006/123359, BKkIIFOYEHHBIH B HACTOSIIIMNA TOKYMEHT MyTeM CChUIKU. B
kadecTBe npumepa, Crnocod A oxBaThIBaeT MsITh CTaaui, KOTOPbIE BKJIIOYAIOT. 1) MoOJy4yeHue
nepBoil  aucmepcHoW  (aspl, comepiKaliedl  TepaneBTHYECKH AKTUBHBIA ~ WHIPEIHEHT,
OuopasnaraeMplii TMONMMEP W OPTraHWYECKUH pACTBOPHUTENb, 2) CMEIIWBAaHUE MEPBOH
aucriepcHOM (asbl ¢ BOOHOW (ha3oil ¢ oOpa3oBaHHEM 3MYJIbCUH, 3) PacClbUIEHHE SMYJbCHU B
COCYJ, OCHAINEHHBIH C BO3MOMKHOCTBIO VYIOAJEHUS OpPraHUYECKOro pacTBoputens, u 4)
NPOMYCKaHKUE TMOJYYEHHBIX MHUKPOC(hEp WM MHUKPOKAICYJ uepe3 MepBbli U BTOPOH 3KpaH,
cobupasi, TakKuM 00pa3oM, MUKpPOC(hephl MM MUKPOKAIICYJIbI, (PpaKLIHOHUPOBAHHBIE TIO Pa3Mepy,
U 5) cymky MUKpochep WM MUKPOKAIICYJI.

B pabore Xu, Q. et al. packpbITO MOJy4YeHUE MOHOIMCIIEPCHBIX OHOpa3IaraeMbIX
NOJMMEPHBIX ~MHKPOYACTHI C  HCIIOJIb30BAHHEM  MHUKPOKHUAKOCTHOTO  YCTPOWCTBA €
doxycupoBkoii motoka (Xu, Q., et al “Preparation of Monodispersed Biodegradable Polymer
Microparticles Using a Microfluidic Flow-Focusing Device for Controlled Drug Delivery”,

Small, Vol 5(13): 1575-1581, 2009).
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B pabore Duncanson, W.J. et al. packpbiTO HUCHOJB30BAHHUE MHUKPOKUIKOCTHBIX
ycrpoiicte st co3manusi mukpocdep (Duncanson, W.J. et al. “Microfluidic Synthesis of
Monodisperse Porous Microspheres with Size-tunable Pores”, Soft Matter, Vol 8, 10636-10640,
2012).

B nmarente CIIIA Ne 8916196, npunaanexamem Evonik, onrcano ycTpoicTBo u crocod
NOJYYCHHUI MUKPOYACTUIL] HA OCHOBE 5MYJIbCHHU, KOTOPbLIC MOT'YT 6bITb HUCITOJIB30BAHBI B CBA3U C
HACTOSILIIUM H300PETCHUEM.

VIII. Cnoco6 nosy4eHusi MUKPO4YACTHIL ¢ 00pa00TAHHOH NMOBEPXHOCTHIO

CokpaliueHus

DCM, CHxCl,  [Auxnopmeran

DL Harpy3ka nexapCTBEHHBIM CPEACTBOM

DMSO HumeTruncynbpokcun

EtOH Otanon

HA I'manyponat HaTpus

hr, h Yac

min MunyTa

NaOH IM'uppokcun HaTpust

NSTMP MukpovacTuipl ¢ He 00pabOTaHHO!N MOBEPXHOCTHIO
PBS 3abydepennsiit pocdarom [yapOekko GU3NOIOTHUECKUI paCTBOP
PCL ITonukanponakToH

PEG [TonusTUNEHTIUKOb

PLA [Tonu(MonouHas KUCuoTa)

PLGA ITonm(MonoYHas-CO-TIIMKOJIEBAst KUCIIOTA)

PVA ITonuBUHUIIOBBIN CIUPT

Rpm O60opoTOB B MHHYTY

RT, r.t. KomHaTtHas Temnepatypa

SD CraHpapTHOE OTKJIOHEHHE

STMP MukpodacTuiipl ¢ 00paboTaHHOH MOBEPXHOCTHIO
uv Y ®-uznyueHue

O01mue crnocoob!
Bce HeBomHbIe peakuuM BBIMOJNHSJIM B aTtMocdepe Cyxoro aproHa WM a3oTa C

UCTIONIb30BaHNEM  Oe3BOAOHBIX  pacrBopurenell.  CTpykTypa  HCXOOHBIX — MAaTEpHAIOB,
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UHTEPMEIUATOB M KOHEYHBbIX TMPOAYKTOB MOATBEP)KAANH C TOMOILIBIO CTaHAAPTHBIX
AHAJIUTUYECKUX METOAOB, BKJIOUasi AMP-CcekTpoCcKOnuio U Macc-CreKTPOMETPHIO.
Marepuansl

I'mnpokcun Hatpusi (NaOH, nHomep mo karanory: S318-1, Fisher Chemical), stanon
(EtOH, nomep no katanory: A405-20, Fisher Chemical), 3abydepennsiii pocharom dyapdexko
¢usnonoruueckuii pacteop (PBS, Homep 1o katasnory: SH3085003, GE Healthcare HyClone™),
ruanyponat Hatpus (HA, Homep mo karamory: AC251770010, Acros Organics) u Tween 20
(momep mo karanory: BP337-100, Fisher BioReagents) mony4anu ot ¢upmsl Fisher Scientific.
Iomusununossiii criupt (PVA) (runponmsosanHelii Ha 88%, MW mnpubnusurensHo 25 k/la)
(Homep mo katanory: 02975) monyuamu ot ¢upmbl Polysciences, Inc. Cyrunuba wmanat
nonyyanu ot pupmel LC Laboratories (Homep mo karasnory: S-8803). ProVisc® (10 mr/mn, 0,85
M, HoMep mo katanory: 21989, Alcon) monyuanmu ot ¢upmbr Besse Medical. ITonumep
1o 1i(MOJIOYHYIO-CO-TJIHKOJIeByl0  kuciory) (PLGA), monumep mOMH(MOJIOYHYK KHUCIIOTY)
(PLA) u gubnokcononumepsl PLGA u nonustunenrnukons (PLGA-PEG) nonydanu ot Gpupmbl
Evonik Corporation (RESOMER Select 5050 DLG mPEG 5000 (10 macc.% PEG)). s
muodunmmzanun npumensiin cucteMy FreeZone 4.5 liter benchtop freeze dry system.

ProVisc® OVD (Ophthalmic Viscosurgical Device) npeacrasisier co0oil CTepUIIbHYIO,
AMMPOTEHHYI0, BBICOKOMOJIEKYJISIPHYIO, HE BBI3BIBAIOINYID BOCMAJECHUS, BBICOKOOYHIICHHYIO
(bpakiuio ruajgypoHaTa HaTpUsi, pAaCTBOPEHHOTO B 3a0ydepeHHoM GochaToM PU3UOIOTHIECKOM
pactBope. Onobpen FDA u mnokasaH aisi NpUMEHEHUsT B KadecTBe OQTaIbMOJIOTHYECKOMH
XUPYPruYeckoil MoMOoIu. [ HamypoHAaT HATpHs SIBJISIETCS MPOM3BOAHBIM THAJypOHAHA IS
KJIMHHUYECKOrO TpUMeHeHUs. | ManypoHaH, Tak)Ke W3BECTHBIH KaK THalypOHOBAasl KHCJIOTA,
npencTaBisier coOOW MPHUPOAHBIA TIMKO3aMUHOTIIMKAH, CONEPIKAIIUICS B OpPraHH3Me, B TOM

YHCJIE BO BHYTpI/IFJIaSHOfI JKUJKOCTHU U CTCKJIOBUIHOM TEJIC I'J1a3a.

pumep 1. MonyueHune GropasziaraeMbIX MUHKPOYACTHI] C HEOOPAOOTAHHOI MOBEPXHOCTHIO
(NSTMP), conep:xramux PLGA

IMonumepubie MukpodacTuibl, conepxkamue PLGA u nubnokconomimep PLGA u PEG ¢
CYHUTHHHOA MajlaTOM WM 0Oe3 Hero, MoJiydaJd C HCIOJb30BAHHEM METOHa HCIapeHus
pacTBopuTens U3 oxuMHapHOW sMynbcuu. Bkparme, PLGA (560 mr) m PLGA-PEG (5,6 wmr)
coBMeCTHO pactBopsuin B nuxiyopmeraHe (DCM) (4 mi). Cynurunuba mamat (90 wr)
pactBopsiin B auMetwicyibpokcune (DMSO) (2 mm). PactBop momumepa u  pacTBOp
JIEKapCTBEHHOTO CPEICTBAa CMEIIUBAINA C 00Pa30BaHUEM IOMOTE€HHOTO pacTBOpa (OpraHMuecKas
daza). s nycteix NSTMP ucnons3osamun DMSO (2 min) 6e3 nekapcTBeHHOro cpenctna. s

HATrPY>KEHHBIX JIeKapCcTBeHHBIM cpenctBoM NSTMP opranudeckyio ¢a3y n00aBysuM K BOTHOMY
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1%-noMy pactBopy PVA B PBS (200 M) u romoreHusupoBasn npu 5000 oO/mun C
UCTIONB30BaHNeM JjaboparopHoro cmecutens LSM-A  (Silverson Machines Inc., East
Longmeadow, MA) ¢ nonyuenuem smyibcuu. s mycteix NSTMP ucnons3oBanmu 1%-Hbiid
pacteop PVA B Boze (200 mun).

3areM 5MyJbCHs (HACHIIIEHHBIE PACTBOPUTENIEM MHUKPOUYACTHLIBI) OTBEP)KAAIACH MyTEM
nepeMelnBaHus PU KOMHATHOM TemriepaType B TeueHue Oonee 2 4acoB Ayl oOecredeHus
ucnapenuss DCM. MukpodacTuubl cOOMpanu myTeM CEeIUMEHTAlMH U LEeHTPpH(YyrupoBaHUs,
TIPOMBIBAIH TPH Pas3a B BOAE U QUILTPOBAIU Yepe3 CTePUIbHBINA KaeTounblil punbsTp Falcon® ¢
pasmepom mop 40 mkm (Corning Inc., Corning, NY). MukpouacTuipl ¢ HeoOpaOOTaHHOMH
noBepxHOCThI0 (NSTMP) ncnonb3oBann HanmpsiMyr0 B mporiecce 0OpaOOTKU MOBEPXHOCTH WJIH
CYIIMJIM TyTeM JUOQUIM3alMd W XPAaHWIM B Buae cyxoro mnopomka npu -20 °C nmo

HCITOJIb30OBAHUAA.

IIpumep 2. O6paGoTka MOBEPXHOCTH MHKPOYACTHI] ¢ He0Opa0OTAHHOH INMOBEPXHOCTHIO
(NSTMP) ¢ ucnoaszopanuem NaOH(aq)/EtOH

ITpenBapurenbHO OXJIAXKIEHHBIH pacTBOp, coxepskamuid 0,25 M NaOH (BoaHs.) u 3TaHoN
B IIPEABAPHUTENIBHO ONPENEICHHOM COOTHOLIEHNH, NO0ABIISUIM K MUKPOYACTULIAM B CTEKJITHHbINA
COCyA TpU NepeMelIMBAaHUM B JIEASHOW BaHHE NpH Temmeparype mnpubmusurensHo 4 °C ¢
oOpazoBanrieM cycrieHsuu npu 100 mr/mu. 3aTeM CyCHEH3UIO IEepPEMEIIUBAIN B TEYCHHE
NPEABAPUTENIBHO OMPENEICHHOTO BpeMeHH (Hampumep, 3, 6 win 10 MUHYT) Ha JIbY U 3aJIUBAJIA
B TPEABAPUTENIPHO OXJIAXKIEHHBIA (PUIBTPOBAJIBHBINA ammapar mis yaaneHus pactsopa NaOH
(Bomn.) B EtOH. 3areM MUKpPOYACTHIBI POMBIBAINA MPEABAPUTENILHO OXJIAXKIEHHOW BOIOW U
nepeHocwii B 50 mu neHTpu(dyXKHYHO NpoOUpPKY. 3aTeM 4YacTHLbI CYCMEHIUPOBAIA B
MPEBAPUTENIBHO OXJIAXKAEHHON BOAE U XPAaHWIM B XOJOAWIBHHKE B TedueHHe 30 MUHYT IS
ocaxkaeHuss dactul. Ilocne ynaneHuss CynepHaTaHTa YacTHULBl PECYCHEHAUPOBAIM U
¢unbTpoBanu uepes 40-MKM KJIETOYHBIH (UIBTP Al yAAJEHUs KPYIHBIX arperaTtoB. 3aTem
YaCTULBI IBAKIbI IPOMBIBAJIN BOJOH IIPU KOMHATHOHN TEMIEPATYPE U CYLINIIN 3aMOPAKMBAHUEM
B TeueHue Houd. llogpoOHas mHGOpMAIUS MO COCTABJICHUIO U YCIOBHSM SKCIEPUMEHTOB IO

obpabdoTtke noeepxHOCTH ¢ ucnonb3oBanneM NaOH(Boxu. )/EtOH npencrasnena B Tabnwie 1.
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Ta6auua 1. lloxpodHoe onucaHue MAPTHH MHKPOYACTHI ¢ MOBEPXHOCTHIO, 00padoTaAHHOMH

NaOH(soan.)/EtOH

CootHoleHue
MUK pOsACTHIIS! 20 Pasmep | 0,25 M NaOH Bpewms
napTuu (BomH.) K obpaboTku ID STMP
00paboTKH MOBEPXHOCTH
(mr) EtOH (MuH)
(06./00.)
S-1 (99% PLGA 7525 | 200 3 S-2
4A, 1% PLGA-PEG) 200 30/70 6 S-3
DL=18.0% 200 10 S-4
S-5 (90% PLGA 7525 | 200 3 S-6
50/50
4A, 10% PLGA-PEG) 200 6 S-7
DL=18.9% 200 30/70 6 S-8
S-9 (99% PLGA 7525
4A, 1% PLGA-PEQG) 1000 30/70 3 S-10
DL=18.3%
S-11 (99% PLGA 7525
4A, 1% PLGA-PEG) 2300 30/70 3 S-12
DL=11.1%
S-13 (99% PLGA 7525
4A, 1% PLGA-PEG) 3600 30/70 3 S-14
DL=11.9%
S-15 (99% PLGA 7525
4A, 1% PLGA-PEG) 2000 30/70 3 S-16
DL=2.15%
S-17 (99% PLGA 7525
4A, 1% PLGA-PEG) 2000 30/70 3 S-18
DL=2.21%

DL = Harpy3ka nexapCTBEHHBIM CPEACTBOM

Ipumep 3. Ouenka in vitro cnocOGHOCTH YACTHI K arperanuu

Mukpodactuiibl ¢ obpaboranHol moBepxHOCThIO (STMP) cycmeHmupoBaiu B
3abydepennom ¢ocharom coneom pactsope (PBS) npu konuentpaumnu 200 mr/mi. Tpuanats
WJIH TSITBAECAT MUKPOJUTPOB CyCIieH3uu BHOCUIH B 1,5-2,0 mut PBS unu pactBopa ruanmyponara

Hatpust (HA, 5 mr/ma B PBS), npensapurensao Harperoro npu 37 °C, B MEKPOLEHTpH(DYKHYIO
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npoOUpPKy 00BEMOM 2 MIT C HCIIOIB30BAHHEM WHCYJUHOBOTrO mmpuna Ha 0,5 MJT ¢ MOCTOSIHHOM
urnoii 27 xammOpa (Terumo or Easy Touch brand). 3atem mmukpouneHTpudyxHY0 mpoOupKy
uHKyOupoBanu B BomsiHON Oane mpu 37 °C B TeueHue 2 4dacoB. CmocOOHOCTH K arperamud
MHKPOUYACTHI] OLEHUBAJIH IyTEM BH3YaJIbHOTO HAOIIONEHUS W/HIIN MOJY4YeHUs] N300pakeHUs! B
YCJIOBHSIX JIETKOTO TMEPEMEIINBAHUS IyTeM NEPEeBOPAYNBAHUS W/ MM MMOCTYKHBAHUSA TI0 CTONY U
NOIIETKUBAHUS TAJIbLEM 110 MpoOHpKaMm, ComepkKallMM MUKPOUYacTULbl. B kadecTBe KOHTpOJS
HCTIONIb30BAJIM MUKPOYACTHUIIBI C HeoOpaboTaHHOI nmoBepxHOCTHI0 (NSTMP).

IIpennonaraercs, 4YTO YCHEIIHbIH mporecc OOpabOTKM TOBEPXHOCTH NPUBEHET K
nonyueHnro STMP, koTopele COXPaHSIOT yIOBJIETBOPUTENBHYIO CYCHEHIUPYEMOCTb, JETKOCTh
3a00pa B LIMPULl Yepe3 UIJy U BBEACHUS depe3 Uriy. bonee BaKHBIM SIBISETCS TO, YTO MOCHE
BHeceHus B PBS wnu ruanyponar Hatpus u 2-x yacoBoi uHkyOauuu npu 37 °C oxkunaercs, 4ro
STMP OynyT 00Opa3oBbIBaTH KOHCOJHIMPOBAHHBIN arperar(bl), KOTOPbI HE paspyluaeTrcs Ha
MaJIeHbKHME€ arperatbl MJIM CBOOOAHBbIC IUIABAIOIIME YACTHLIBI B  YCJIOBHSX JIETKOTO
HepeMeIINBAHMNS, YTO SIBJIIETCS KIIOUEBOH OCOOEHHOCTBIO, KoTopast orianyaer STMP or NSTMP

u STMP ¢ Hu3KOI1 CIOCOOHOCTBIO K arperarum.

Ilpumep 4. BausiHue TemMmepatypbl BO BpeMsi 00pa00oTKHM NMOBEPXHOCTH Ha CBOWCTBA
MHKPOYACTHII

Bnusinue temmnepaTypbl Ha 00paOOTKY MOBEPXHOCTH HCCIENOBAIM MyTEM CPaBHEHUS
yacTull, oOpaboTaHHBIX MPU KOMHAaTHOH Temmepartype, u npu 4 °C. Ilpouenypa obpaboTku
MOBEPXHOCTU MPH KOMHATHOH TemmepaType Oblla HMACHTUYHA NpPOLEAype, OMHMCAHHOW B
npuMepe 2, 3a UCKJIFOYEHUEM TOTO, UYTO €€ MPOBOAWIM MPU KOMHATHON TeMIiepaTtype BMecTo 4
°C.

Korna mponecc 06paboTki MOBEPXHOCTH OCYLIECTBIISUIH P KOMHATHOH TEMITepaType B
cmecu 0,25 M NaOH u EtOH (06./06.: 30/70 umu 70/30), dacTuipl ObICTPO W HEOOPATUMO
arperupoBasii BO BpeMsi 00padoTku nosepxHocTH. HampoTus, wactuupl, oOpadoranHbie mpu 4
°C B cmecu NaOH/EtOH npu Takom ke 0Ob€MHOM COOTHOIIEHHUH, HE arperupoOBaJH BO BPEMsI
npouecca 00pabOTKH MOBEPXHOCTH M COXPAHSIIN YIOBIETBOPUTEIBHYIO CYCHEHIUPYEMOCTh U
JerKOocTh 3a00pa B IIMPHUI] Yepe3 UMy MPU BoccTaHOBIEHHH. [ 0OpaboTKu MOBEPXHOCTH TPU
koMHaTHOU Temneparype B 0,25 M NaOH 6e3 EtOH, wactuubl He arperupoBain BO Bpems 1-
yacoBoil oOpabotku moBepxHoctn. Kpome Ttoro, STMP, obOpabGoranneie B NaOH, He
arperupoBanu mocyie wuHKyOammu npu 37 °C. HanporuB, STMP, oOpabGotanHble mpu
Temmnieparype okono 4 °C, He arperupoBaJii BO BpeMsi OOpaOOTKHM TOBEPXHOCTH, HO

arperupoBanu nocie uHkybaumu npu 37 °C. Ilocne nuodunm3anii U BOCCTAHOBJIEHUS B
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pazbaButene yactun, STMP mokasanu yerkocte 3abopa B mmpuil depe3 uriny 27 kamubdpa u

BBeAeHUE Oe3 OJI0KaIbl UTJIbL

IIpumep S. Bausinue conepxkanuss PEG Ha cnoco0HoCTh K arperalijud MHKpPOYACTHL €
00padoTaHHOH NOBEPXHOCTHIO
Tabmuua 2. NSTMP u STMP, wunmerommue pa3iudHoe TMPOLIEHTHOE COJep:KaHHe

PLGA:PLGA-PEG

PLGA-PEG VYcnosue o6padboTku
IIpenapar, Ne | PLGA (macc.%)
(macc.%) MOBEPXHOCTU
S-1 99% 1% Her
S-3 1% 0,25 M NaOH/EtOH
99%
(30/70, 06/06.), 6 Mun
S-5 90% 10% Her
S-8 10% 0,25 M NaOH/EtOH
90%
(30/70, 06./06.), 6 MuH

Iee maptuu NSTMP (S-1 u S-5) u ase maptuu STMP (S-3 u S-8), umerowiue pasandHoe
maccoBoe mnpouentHoe copepkanue PLGA/PLGA-PEG, noasepranu oOpaboTke MOBEPXHOCTH,
creayst mpolenype, OMUCAHHON HUXKe, U OLICHUBAJIM MX CIIOCOOHOCTH K arperauuu B PBS u rene
Ha ocHOBe HA.

Kak mnokazaHo Bbime B Tabmuie 2, npenapatr S-3 comepxkan 1% PLGA-PEG, u S-8
copepxkan 10% PLGA-PEG. O6pasus! S-3 u S-8 unnusuayansHo obpadateiBanu B cmecu 0,25M
NaOH u EtOH npu obwvemuom cootnomenun 30/70 npu 4 °C B Teuenue 6 mmuyT. Ilocie
BHeceHus1 B PBS u unkybaruu npu 37 °C B TeueHue 2 4acOB MUKPOLEHTPUPYKHBIE TPOOUPKU
NEePEeBOPAYNBAIN, U CIIOCOOHOCTh K arperalud 4YacTUL[ OLEHHBAJIM NyTEM BHU3YJIbHOIO
HabOmonenusi. Kak mokasano Ha ¢urype 1, NSTMP S-1 u S-5 HaumHamu AuCTeprHpOBaTHCS
cpady ke mocie nepeBopaunBaHus mnpodbupok, mpu 3toM STMP S-3 u S-8 ocraBamuce
arperupoBaHHBIMHM Ha JTHE NPOOMpPOK Oe3 MUCTIeprUpOBaHMs HA MPOTSIKEHHWH BCEro Nepuona
HaOroneHust (okoJio 10 MUHYT).

AHAJIOTUYHBIA BTOPOH 3KCHEPUMEHT NMPOBOAMIIM NMyTEM BHECEHHUS] TeX K€ CYCIIeH3UH
yacTull B pactBopel HA u nnkyOarmu obpasuos npu 37 °C B Teuenne 2 yacos. Cpasy xe mocne
NepEeBOPAYMBAHMS TMPOOMPOK HHU OHA W3 YaCTHI] HE CTajla JUCIEPTUPOBAHHOW, BKJIIOYAS
NSTMP; cm. purypy 2. [To-Bunumomy, 3170 00yCIIOBIeHO Oojiee BHICOKOW BS3KOCThEO HA, uTO
NPEOTBPALIAET YaCTHIBI OT OBICTPOTO AUCIIEPTUPOBAHUSA B pacTBope rensd. B ormnmmume ot S-1,

KOTOpBIM OCTaBaJIC arperupoBaHHbIM Ha MPOTSDKEHUU OKCIIEPUMEHTa, S-5 HauMuHAal
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CTaHOBHUTHCS TUCTIEPTHpOBaHHBIM B HA uepe3 2 MUHYTHI MOCHE MEPEeBOPAYMBAHUS MPOOUPKH.
be3 npuBsa3ky K KakoH-THO0 TEOPUH MOJATAIOT, YTO 3TO MOXKET OBITh CBSI3aHO ¢ 0OJIee BBICOKHM
cogepxanueM PEG B S-1, uro Biamsier Ha B3aUMOAENCTBHE MEXKAY YacTHLAMH U MEXIY
noBepxHocTsAMU dactTun W HA, u mostomy nucnepruposanue S-5 B HA Obuto menee
3aTpyAHEHHBIM, ueM S-1. Xots S-8 ocraBasicsi arperupOBaHHBIM I1OCIIE BHECEHHS] M HHKYOAINH B
PBS, on okazancs Oonee nucneprupyemsiM B pactBope HA. Hanportus, S-3, KoTopblii comepKur
menbiie PEG, yem S-8, Obu1 cnocoGen arpermposath B oboux pactsopax, PBS m HA. Otu
JaHHbIE YKAa3bIBAIOT HA TO, YTO Ha arperanuioo u aucnepruposanue STMP mokeT BIusATH Kak
KOMIIO3UILMsI YaCTHLI, TAK U CBOWCTBA Cpefbl, B KOTOPYI0 BHOCAT STMP.

B tperpem skcniepumenTe oOpasiel, cogepskammue S-1, S-2, S-3, S-4, S-5, S-6, S-7 u S-8,
unkyouposanu B PBS npu 37 °C B Teuenue 2 yacos. [locie omeHKH CrIOCOOHOCTH K arperanun
IyTeM IlepeBOpauMBaHus MNPOOMPOK, OoJjiee CHIIBHOE BCTPSIXWBAHHE NPUMEHSUIM IyTeM
NOCTYKHBAHUSI MPOOUPOK IO CTOJNy, YTO BBbI3BIBAJIO OTKPEIUIEHHE arperaTroB 4YacTHIl OT JHA
npoOupok. LleT0CTHOCTE arperatoB 3aTeM M3ydaid M CPAaBHHBAJIHM B PA3IMYHBIX INperapaTax.
Kak nokazano Ha ¢urype 3, S-3 (1 mpouent PLGA-PEG) ocraBaincsi B Buae 0ObEeIHMHEHHOTO
eIUHUYHOIO arperara IIOCJIe OTKPEIUIeHHs OT JAHa npoOupku. J[lnsg cpaBHeHMs, XOTA
OonbunacTBO YacTuil B S-8 (10% PLGA-PEG) ocTaBamuch B BHIE OTHOTO KPYITHOTO arperara,
MHOT'O JUCIEPTUPOBAHHBIX MaJIbIX arperaToB WM YacTHUI] HAOIIOAAIOCh B MpoOupKe. AHANN3 ¢
Ooee CHIIbHBIM MEepeMeIInBaHueM oOecreun faibHenyo nuddepeHInpoBKy CioCOOHOCTH K
arperalyy pa3jJUYHbIX MPEnapaToB YacTULl. B 1enom, naHHbIE 1al0T OCHOBaHHE MPEOJIOKHUTD,
yro STMP ¢ Gonee mm3kum copepskanueMm PEG, kak mpaBuio, oOpa3yroT mpodHble U Oonee

KOHCONMaAupoBaHHbIe arperathl, yeM STMP ¢ 6osee BbicokuM conepxkanuem PEG.

IIpumep 6. Buuunue o00paGoTku mnoBepxHOCcTH ¢ Hcnoab3oBannem PBS/EtOH Ha
MHKPOYACTHLBI

IMockomeky NaOH sBisieTCsl CHJIBHBIM OCHOBAaHHEM, KOTOPOE€ MOKET BBI3BIBATD
YaCTUYHYIO JETpajallfio IOJIMMEPOB U TPUBOOUTH K OBICTPOH MOAU(UKALMH CBOWCTB
NOBEPXHOCTH YaCTHL, HeHTpanbHbIi 3a0ydepenHslii pocdarom coneroii pacrsop (PBS) mpu pH
7,4 onlernBany B kadectBe anbrepHaTHBbl NaOH u uzydanu s¢dext 00paboTku MOBEPXHOCTH C
ucnosnbzoBaneM PBS/EtOH na mmkpodactrubl. Ilponenypa oOpadotku moBepxHOCTH ObLia
UJIGHTUYHOMN IpoLeAype, ONMMCAHHOHN B NpuMepe 2, 3a UCKIIIOUYeHHeM Toro, 4yto pactsop NaOH
obu1 3ameneH Ha PBS (pH 7,4). DxkciepuMeHT MpoBOAWIM B JIEASHON OaHe MpHU Temreparype
okoyio 4 °C. IMonpobuas wHPOpPMAIUS MO COCTaBY U YCIOBUSIM OOpabOTKHU TpEICTaBJIeHA B
tabmuie 3. CocoOHOCTh K arperanuu MUKpodacTul] ¢ obpaborannoii nosepxHocThO (STMP)

TECTUPOBAJIH, CIeAys NPOLEeNype, OMMCAHHON B mpuUMepe 3.
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Ta6auuma 3. Kommno3umuusi mnpenmapara " YCJoBHS 00pa0OTKH TMNOBEPXHOCTH €

ucnoan3zosanuem PBS/EtOH

ID wacTuusl Harpy3sxka Pasmep Bpewms
PBS/EtOH ID
hi (o) Komno3nuust | nekapcrs. NapTHH obpabor-
(06./06.) STMP
0o0paboTku cpeactsoM | (mr) KH (MHH)
S-11 11,1% 200 S-21
500 3 S-22
99%  PLGA
S-19 11,8% 500 S-23
7525 4A, 1% 30/70
500 6 S-24
PLGA-PEG
200 6 S-25
S-20 0%
200 12 S-26

PesynbraThl TeCTa Ha CIIOCOOHOCTH K arperanuy MOKa3ald, YTO aHaJOrMYHO 00paboTke
nosepxHoctu ¢ ucnonszoBanueM NaOH/EtOH, sce STMP, obpaborannsie PBS/EtOH, Obiin
crocoOHbI 00pa3oBbIBaTh arperat nocjie BHeceHus B PBS u unkybanun B TeueHne 2 4acoB mpu
37 °C. ArperaTsl OKa3aJHCh CTAOMJIBHBIMU U YCTOHYUBBIMHU K CIAOOMY HEPEMEIINBAHUIO; CM.
¢burypy 4, caumok S-21. OTCyTCTBOBAJIO SIBHOE pa3jiniyKe B CIIOCOOHOCTH YAaCTHII K arperawiy B
aHaJM3€e arperanyu in vitro (Ipouenypy NPOBOIMIIN, KaK OMHCAHO B IpUMepe 3) MEXIY STUMH
STMP u STMP, o0pa3oBanubiMu mnyrem oOpaborku B NaOH/EtOH. HarpyxenHbie
aekapctBeHHbIM cpeactBoM STMP u mycteie STMP Obutn criocoOnbl k arperauuu B PBS,
UCXONsl M3 4Yero MOXKHO MPEIIOJIOKHTh, YTO Mpouecc oOpabOTKU MOBEPXHOCTH BEPOSITHO
oOnagaer Xopolield COBMECTUMOCTBIO € PA3IMYHBIMH MPENapaTaMy YacTHL, COAEPKAIluM WIIN

HE COACPKAIUMU JIEKAPCTBECHHOEC CPEACTBO.

Hpumep 7. Moaudpukauusi ycaoBuii 00pad0TKH TMOBEPXHOCTH € HCIOJb30BAHHEM
NaOH(soan.)/EtOH

Jns nanpHEHIIEeH ONTHMU3ALUN YCIOBHH O0OpaOOTKU MOBEPXHOCTH € HCIOJIb30BAHHEM
NaOH(Bonn)/EtOH, w3ydanu BiUsHHE Pa3IMYHBIX MAapaMETPOB, TAKUX KaK KOHIIEHTpPALHS
NaOH, coorrnommenue BoaHblii pactBop/EtOH u Bpemst o0paboTku, Ha 06paboTKy MOBEPXHOCTH
(Tabnuua 4). CnenyeT OTMETUTBD, YTO B 3TOM MpUMepe OOIIYI0 MOJISIpHYIO KOoHIeHTparuio NaOH
BO Bcel cMecu BoaHbil pacTBop/EtOH mcnonb3oBain B KauecTBE MEPEMEHHOM, HE3aBUCUMO OT
COOTHOIIEeHUs! BogHOTO pacTBopa k EtOH, BMecTo ucnonb3oBanus Toiapko MojisipHoctd NaOH B
BOonHOH (aze, kak B mpumepe 2. Hampumep, 0,25M NaOH(soasn.)/EtOH (06./06.: 30/70) B
npumepe 2 skBuBasieHTHO 0,075M NaOH B cmecu Bomnbiii pactBop/EtOH (06./06.: 30/70).

Taxkum obpazom, oObeMHOE COOTHOIEHHE BoAHOTo pacTBopa K EtOH Obuto mogndunmposaHo ¢
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30/70 wa 50/50 u 70/30 ¢ Takum ske obmum kojumuectBoM NaOH B cmecu. Kpome Toro,
kommuecTBO NaOH 6bi10 ymenbmeno B 10 wim 100 pa3 6e3 u3MeHeHUs] COOTHOIICHHUST BOJTHOTO
pactBopa k EtOH. [Ipyroe Bpemsi o0paOoTku ObLIO BBIOPAHO IJIsl JOCTHXKEHUS COMOCTABHMOMN
s¢dexTuBHOCTH  00padoTkm mosepxHOcTH. Ilpomenypa o00paOOTKM TMOBEPXHOCTH  Ha
MHKpPOUYACTHIIAX ObljIa Takas ke, Kak B mpumepe 2.

Tabmmua 4. IlogpoOHoe  onmucanume mnaptud  STMP, MoauduuupOBAHHBIX

NaOH(soan.)/EtOH

Konuenrpauus
MuxkpoyacTuLbl 10 Pasmep Cootnowenue | Bpems
NaOH B cmecu
oOpaboTku napTuu H>,O/EtOH obpadorku | ID STMP
H>O/EtOH
MOBEPXHOCTHU (mr) (06./00.) (MuH)
(M)
200 50/50 10 S-28
200 50/50 20 S-29
0,075
S-27 (99% PLGA 200 70/30 15 S-30
7525 4A, 1% PLGA- | 200 70/30 30 S-31
PEG) 200 30/70 3 S-32
0,0075
DL =11,3% 200 30/70 10 S-33
200 30/70 3 S-34
0,00075
200 30/70 10 S-35

Ipumep 8. Bumsinune o0paGorku mnosepxHocTH ¢ wucnojb3oanuem HCI/EtOH Ha
MHKPOYACTHIBI

ITockonpKy paHee TecTHpOBaTH OOpPabOTKY MOBEPXHOCTH C HCIOJIB30BAHUEM BOJIHOTO
pacTBopa, MMeroLIero ImenoyHoe 3HaueHne pH (mpumep 2 u mpumep 7) WM HEWTpasbHOE
snauenne pH (nmpumep 6), B mpumepe 8 OLEHHBANIM BJIHMSHHAE BOJHOTO PAacTBOPA, MMEIOIIETO
kucioe 3Hayenne pH. B kadectBe penpeseHtaTuBHON kuciotel Obuta BbiOpana HCl. Kak
nokasaHo B Tabmume S5, MukpodacTumbl oOpadareiBanmu B TeueHne 3 MuHyT B 0,075M wmmm
0,0075M HCI B cmecu H,O/EtOH (06./06.: 30/70), coorBercrBenHo. IIpouenypa obpaboTku
nosepxHoctd HCI/EtOH Obina Takas ke, kak B mpumepe 2, 3a uckimoueHueMm toro, yro HCI

(BomH.) ucnonp3oBanu BMecto NaOH (BonH.).
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Tab6auua S. IloapodHoe onucanue napruii STMP, oopadorannbix HCI/EtOH

Konuenrpauus Koneunnie
Mukpouactuus! 10 | Pazmep CootHoiuenue | Bpems

HCI B cmecu YaCTHULIBI C
00paboTku napTuu H>O/EtOH obpaboTku

H>O/EtOH obpaboTaHHOU
MIOBEPXHOCTH (mr) (06./06.) (MuH)

M) MOBEPXHOCTBIO
S-27 (99% PLGA | 200 0,075 30/70 3 S-36
7525 4A, 1%
PLGA-PEQG) 200 0,0075 30/70 3 S-37
DL=11,3%

IIpumep 9. O0padoTka NOBEPXHOCTH HA BJAKHBIX MUKPOYACTHIIAX

B nomonnenune k mposeneHuto obpabotku nosepxHocT Ha NSTMP chHawanma myrem
pecycnenauposanus cyxoro nopouka NSTMP B BogHOM pacTBope, Kak NPOMITIOCTPUPOBAHO B
NpenbIayIiuX MpUMepax, TakXKe OLEHHBAJIM  BO3MOMKHOCTb OCYIIECTBJIEHHs 00paboTku
nosepxHoctd Ha NSTMP nepen cymkoii (TO €cTh «BIKHBIX» MHUKpodacTuiax). Oxuaanocs,
4yro OyAeTr jierde BBECTH CTaaui0 OOpaOOTKM TMOBEPXHOCTH C HCIIOJIB30BAHUEM «BJIASKHBIX)
NSTMP B mnonsblii npouecc kpynHomacmrtabHoro mnpousBoactsa STMP, dem craamio C
ucnonp3zoBanuemM cyxoro nopomka NSTMP. Ilocne monyuenus «snaxssix» NSTMP nepen
oo uIM3anuei, Kak MoKa3aHo B MpuMepe |, aJMKBOTY CYCHEH3UH JHO(PUIM3UPOBAIH IS
OTpEeIeNIeHUs] MacChl YacCTHIBI Ha OOBeM. 3aTeM CYCHEH3MI0 YaCTHI KOHLIEHTPUPOBAIU WU
pa30aBysI  COOTBETCTBYIOLIMM 00pa3oM Uil JOCTIDKEHHs JKeJJaeMOH KOHLEHTpPAlMu |
OXJIAXKAIH 10 JKeJIaeMOW TEeMIIepaTypbl. 3aTeM K CYCIeH3UH A00aBISUIM PYrHe PEeareHTH,
HeoOXoauMbIe Jisi 00pabOTKU MOBEPXHOCTH, ISl TOCTHIKEHUS JKeJIaeMbIX YCIIOBUH (Hampumep,
KOHLIEHTPALIMN KaXKIOTO XHWMHYECKOTO peareHTa), Kak OMHCaHO B Tabmume O, Ui Havaia
nporecca o0paboTku moBepxXHOCTH. (OcTaibHON MpoLecc oOpabOTKU MOBEPXHOCTH SIBIISIETCSI
TaKUM JKe, KaK OMHCAHO s CyXHX 4yactul] B mpumepe 2. [TonpobHast mHGOpMarus mo napTHsIM

U YCIIOBHSI SKCIIEPUMEHTOB NPEACTaBJICHA B TabuLe O.




75

Tadauua 6. IlonpoOHoe onucaHHe MAPTHIl M 3KCINEPUMEHTAJBHbBIX yCJ0BHII 00padoTkH

MOBEPXHOCTH HA «BJA’RHBIX>> MUKPOYACTHIIAX

PactBopuTens a1 KOHSUHOW 00pa0OTKH
MOBCPXHOCTH
Muxpouactuier | Pasmep | Pacteopennoe | Konuenrparwist Bpews D
10 00paboTKH MapTHH BEIIECTBO pactBopennoro | CootHomenue | 0OpaboTku STMP
MIOBEPXHOCTHU (mr) (ocHOBaHUE, BCIIICCTBA B H,O/EtOH (MuH)
KHCJIOTa HITH cMecH (06./06.)
COJTb) H,O/EtOH (M)
450 0,075 30/70 3 S-39
450 0,0075 30/70 10 S-40
S-38 (99% NaOH
450 0,075 70/30 15 S-41
PLGA 7525 4A,
450 0,00075 70/30 30 S-42
1% PLGA-PEG)
450 HCI 0,0075 30/70 3 S-43
DL=11.6% ’
450 0,075 30/70 20 S-44
KCI
450 0,35 30/70 20 S-45

Mpumep 10. ONTUMHU3HPOBAHHBIN CMOCO0 OLEHKH CMOCOOHOCTH YACTHL K arperauuu in
vitro
Jns  ynydineHust crnocoba OLIEHKH CHOCOOHOCTH YacTHIl K arperaudu  in Vitro,

Op6I/ITaJ'IbHI:>II\/'I BCTPAXUBATECIIb HCITIOJIB30BAJIN BMECTO nepeMeEmnBaHuAa

BPY1HY!O,
HCIIOJIb3YEMOr0 B Mpumepe 3.

[Tareaecar mukponutpos cycnensuun STMP B PBS npu 200 mr/mi BHocwiu B 2 ma PBS,
npeaBapuTesbHO Harperoro npu 37 °C, B KPYTIIOAOHHYIO CTEKIISTHHYIO MTPOOHPKY nquamMerpom 16
MM C HCIIOJIb30BAaHHEM HHCYJMHOBOTO LIMpHUIAa Ha | MJI ¢ MOCTOSHHON wrioil 27 xamubpa
(Terumo or Easy Touch brand). 3arem npobupky nHKyOupoBaiu B BoasHOl Oane mpu 37 °C B
TeyeHne 2 4yacoB. CHIOCOOHOCTh YacTUI] K arperanudl OLEHWBAIA TYTEM BU3YaJIbHOTO
HaOJIFOIEHUST W/ WM TIOJy4eHUsT N300pakeHUsT TIOCJIe BCTPSIXUBAHUs B TedueHHe 30 CeKyHA mpu
400 o6/mMun Ha opburanbHoMm Betpsixuatene (Thermo Scientific™ Multi-Platform Shakers:
HOoMep mo karanmory 13-687-700). IIpoOupky, comepiKallyrd dacTHIb/arperarsl, 3aTeM
NePEeBOPAYNBAIIN TOPU30OHTAIBHO JJIs1 BU3YaIbHON OLIEHKH CITIOCOOHOCTH 4HacTHUIl a arperanun. B
KauecTBe KOHTpouIs ucnojibzoBaiu NSTMP.

Kax mokazano Ha ¢urype 17, Bce STMP B npumepax 7 u 8 o0pa3oBbIBaM arperaTsl

rocJie 2-x 4acoOBOM I/IHKY6aLII/II/I " arperarbl OCTaBaJIiCb B OCHOBHOM B HEM3MCHHOM BUIEC IMOCJIC
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30 cekyHn BCTpsIXuBaHUs Ha opOurtanbHOM BeTpsixuBatene. Hamporus, NSTMP B S-27 cramm
MOJHOCTBIO TUCIIEPrUPOBAaHHBIMU TOCHE Takoro ke mnepemewmuBaHus. Ilpemapar S-12,
ONMCAHHBII B IpUMepe 2, Takke ObLI BKIFOUEH B 3TY OLEHKY Ul CPAaBHEHHs CIIOCOOHOCTH K
arperanyi MUKpPO4acTHUL], 0OpabOTaHHBIX B PA3JINYHBIX YCIOBUAX. Pe3ynbTaThl JalOT OCHOBaHNE
NPEATIONOKNTD, YTO BCE MOAU(PHUIMPOBAHHBIE YCIOBHSI 00paOOTKH MOBEPXHOCTH B MPUMEPax 7
u 8 mpusenu k nonyueHnro STMP co crmocoOHOCTBIO K arperanuy, aHaJJIOTHYHON CIIOCOOHOCTH K
arperauuu S-12.

Kaxk mokazano na ¢urype 18, sce STMP (S-39, S-40, S-41, S-42, S-43, S-44, S-45) B
npumepe 9 (opMupoBanu arperarbl NMocie 2-X YacOB MHKYOALMU, U arperaTbl OCTaBAJINCH B
OCHOBHOM 0e3 m3MeHeHui mnocie 30 CeKyHA BCTPAXUBAHMUSA Ha OpPOUTAIBHOM BCTPSIXUBATEJE,
npu 3ToM NSTMP (S-38) craHOBUIMCH NMOJHOCTBIO AUCIEPTUPOBAHHBIMH IOCTE TAKOTO K€
nepememnBanust. Oka3anock, uto S-42, S-44 u S-45 arperupoBainu nydiie, 4eM Ipyrue o0pasibl
STMP, kax noka3ano Ha ¢urype 18, a Taxke 0OpaboTka MOBEPXHOCTH HAa CYXOH 4YaCTHUIlE, KaK
nokazaHo Ha ¢Qurype 17. Pe3ynpTaThl JEMOHCTPUPYIOT VYCIEIIHOCTD U BO3MOKHOCTb

ocyLIecTBIeHUs: 00pabOTKHU MOBEPXHOCTH HA BJIAKHBIX MUKPOUYACTHUIIAX.

IIpumep 11. Onpenesienne HATPY3KH JIEKAPCTBEHHBIM CPeICTBOM

Harpysky nexapCTBEeHHBIM CPEICTBOM OINPEAEsUId C TOMOIIBI CHEKTPO(POTOMETPUH B
Y@ u Bugumoii o0nacTsax crekrpa. MUKpOYaCTHUIlbl, copepskamue CyHuTHHUO (001mast macca 10
mr), pactBopsuii B 6e3sogHoM DMSO (1 Mi1) 1 JOTONHUTENBHO pa3daBIIsIiv 10 T€X IOp, MOKa
KOHLIGHTPALUsI JICKAPCTBEHHOTO CpeACTBa HE ObUla B JIMHEHHOM JHAaria3OHe CTaHIAPTHOH
KpuBOil Y @-MOIOLIEHUS JIEKAPCTBEHHOTO cpencTBa. KOHIIEHTpaALMIO JIEKApCTBEHHOTO CPEICTBA
ompenesiM  MyTeM CcpaBHeHus Y D-NOrJoleHuss €O CTaHmapTHOM kpusoil. Harpysky
JIeKapCTBEHHBIM CPEACTBOM ONpENeNseTcss Kak MacCOBO€ COOTHOLICHHE JIEKaPCTBEHHOI'O

CpeaACTBa K MUKpOYaCTULIAM.

Ipumep 12. UccenoBaHue BHICBOOOKACHHUS JeKAPCTBEHHOI0 CPEACTBA in ViVo
MuxkpoyacTulel, conepskamue CcyHUTHHUO (00mmas macca 10 mr), cycnernuposaiu B PBS
(4 M), conepxkamem 1% Tween 20, B cTekIsIHHOM (iakoHe 00beMOM 6 MII U UHKYOUpPOBAJU
npu 37 °C npu BCTPSIXUBAHUU CO CKOPOCTBHIO 150 06/MuH. B 3amaHHBIE MOMEHTBI BpEMEHHU 3 MIT
CynepHaTaHTa OTOMPANU TOCJE TOTO, KaK YaCTHUIBI OCeNaIN Ha AHO (DJIaKOHA M 3aMEHSUTH 3 MIT
cBexkeil cpenpl BbicBOOOXkIeHHs. ConepikaHHe JEKapCTBEHHOIO CpPEICTBA B CYIEpHATAHTE
OTIPEeNeNIsSTN ¢ MOMOIIBI0 criekTpodoromerpun B Y@ u Buaumoii obnactsix crnekrpa wi HPLC.

ANbTepHaTUBHO, ONMCAHHYIO BbIIIE MPOLIEAYPY MOKHO npoBoAuTh npu 50 °C s onpeneneHus
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YCKOPEHHOW CKOPOCTH BBICBOOOXKIEHHSI JIEKAPCTBEHHOI'O CPENCTBA i1 Vifro, Kak MOKa3aHO Ha

durype 5.

[pumep 13. UccnenoBanus 3(ppexkToB 00padOTKH MOBEPXHOCTH HA MUKPOYACTHII

ITomMrMO €cOCOOHOCTH K arperanyy Tak)Ke U3y4dald BIUSHUE O0paOOTKU MOBEPXHOCTH
Ha JpyrHe CBOHCTBA MHKpPOUYACTHIl JJIsI TOJHOH OLIEHKH BO3MOKHOCTH OCYIIECTBIICHHUS
oOpabotku mnoBepxHocTH. Kak mnokasaHo B Tabnmue 7, B ILEeJIOM, BBIXOA U Harpyska
nekapcTBeHHbIM cpenctoM STMP (B mpumepe 2), 00paboTaHHBIX B TeUeHHE 0OJIee TUTENIbHBIX
NEePUOOB BPEMEHH, ObLIIM HEMHOTO HIKe 1o cpaBHeHUt0 ¢ STMP, oOpabaTaHHBIMU B TeUeHHE
Oonee KOPOTKOrO NHepuoja BPEMEHH, Ha OCHOBAHUHU YE€ro MOXKHO NPEAINOJIOKUTB, YTO IpPHU
0,25M NaOH/EtOH (06./06.: 3:7) BpemenHo#l uHTepBan st noaydeHuss STMP ¢ BbiCOkUM
BBIXOJIOM M Harpy3kod sBisieTcss Y3KUM (TOpsAaKa HeCKONbkux MuHyT). OpHako B
MOAM(PUIIMPOBAHHBIX YCIOBUSX, MPEACTABICHHBIX B puMepe 7, BpeMsi 00pabOTKH MOXKET ObITh
JOMOJIHUTEIBHO YBEJIHMUYEHO O NECATKOB MUHYT O€3 YMEHbBLICHUS HArpy3KH JIEKapCTBEHHBIM
cpeacTBoM W BbIxona (Tabimua 7), a Takke crocobHoctu k arperatmu (mpumep 10). STMP,
obpadorannsie HCl(Bonn)/EtOH B mpumepe 8, cOXpaHsuIN Harpy3Ky JIEKAPCTBEHHBIM CPEICTBOM
(DL) no oOpaboTku MOBEPXHOCTH C OTHOCHUTENBHO BBICOKMM BbIxonoM (S-36 u S-37). Kpome
toro, STMP (S-42, S-44 u S-45), nony4eHHble myTeM 0OpaOOTKH MOBEPXHOCTU HA BJIAYKHBIX
MHUKpPOUYACTHIIAX B mpumepe 9, Takke coxpansuii DL 1o o00paOoTkM MOBEPXHOCTH C
COMOCTaBUMBIM BbIXOZOM, Kak STMP, nony4yenHsle myTeM 0OpaOOTKH MOBEPXHOCTH HA CYXHX
yacTulax B npumepe 7 u 8.

Taéauua 7. Beixoa u Harpy3ka JiekapcTBeHHbIM cpeactsom STMP

Harpyska
Harpyska JIEKapCTBEHHBIM
JIEKAPCTBEHHBIM
Obpazenr | Brixon | cpencreom (DL) 1o
CPEICTBOM rocrne

00paboTKH MOBEPXHOCTH
00paboTKH MOBEPXHOCTH

S-2 51% 18.0% 14.2%
S-3 50% 18.0% 15.3%
S-4 36% 18.0% 6.3%

S-6 30% 18.9% 15.0%
S-7 35% 18.9% 14.7%
S-8 28% 18.9% 11.6%
S-10 67% 18.3% 18.6%

S-12 68% 11.1% 11.6%
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Harpy3ska
Harpyska JIEKapPCTBEHHBIM
JICKApPpCTBEHHBIM
Obpazen | Bexon | cpencreom (DL) 1o
CpEeCTBOM nocie
00paboTKH MOBEPXHOCTH
00paboTKH OBEPXHOCTH
S-14 70% 11.9% 12.0%
S-16 56% 2.15% 2.11%
S-28 43% | 11,3% 11,8%
S-29 49% | 11,3% 11,0%
S-30 60% | 11,3% 10,1%
S-31 61% | 11,3% 10,6%
S-32 44% 11,3% 12,0%
S-33 48% 11,3% 11,5%
S-34 49% 11,3% 11,5%
S-35 58% 11,3% 12,0%
S-36 61% 11,3% 10,3%
S-37 69% 11,3% 11,6%
S-42 44% 11.6% 11,2%
S-44 50% 11.6% 12,0%
S-45 43% 11.6% 12,1%

Ha ¢urype 6 nmokaszanbl penpe3eHTaTuBHbIC TPO(IIH BHICBOOOKICHHUS JIEKAPCTBEHHOTO
cpenctsa in vitro NSTMP (S-1) u coorBercryromux STMP (S-2 u S-3), nojy4eHHbIX U3 OJHON
u Toii ke maptun NSTMP. B nenom, mpodunm BBICBOOOXKAEHUS SIBJISFOTCS CXOOHBIMH IS
MHKPOYACTHI] 10 U Tocje oOpabOTKM MOBEPXHOCTH, 33 HUCKIIOYEHHEM TOrO, YTO HaudasbHas
ckopocth BbicBOOOXneHus: STMP Obuta Hipke, ueM y NSTMP. D10 roBopur o TOM, 4YTO B
yCIOBUSIX OOpabOTKH IMOBEPXHOCTH MOJIEKYJIBI JIEKAPCTBEHHOTO CPECTBA, KOTOPBIE CBSI3AHBI C
MOBEPXHOCTBIO MHKPOYACTHULl HJIM HAXONATCS BOJM3M Hee, BO3MOXKHO, ObUIM yIOAJEeHbI B

npouecce 0OpaboTKH MOBEPXHOCTH.

IIpumep 14. CmaunBaeMocTb MHKPOYACTHI] ¢ 00pa0OTAHHOI MOBEPXHOCTHIO
CmaunBaemocts pemnpeseHTatuBHbix mnaptuii STMP u NSTMP xapakrepusoBanu ¢
UCIIONIb30BaHNEM MeTona YombepHa. Bkparie, nBe CTEKIIHHbIE KalWJUIIPHBIE TPYOKH C
¢unIbTpaMu B OCHOBAHMAX OTIENBHO 3aIOJIHSUIA SKBHBAJEHTHBIMH MAacCaMH CyXOTrO MOpPOIIKa
STMP u NSTMP. JIHO KanmWUISIpHBIX TPYOOK 3aT€M BCTaBJISUIM B XUMHYECKUN CTaKaH ¢ BOAOM,

U BOJa BTArvBaJlaChb B TPY6KI/I B TCYCHUE BPEMCHHU 3a CHUHCT KalWuJJIIPpHOTIO HeﬁCTBHﬂ.



79

VYBenuueHne macchl TPYOKH M BBICOTBHI BOABI B TpyOax ompeneysuid Kak (QyHKIHIO BPEMEHH.
CkopocTb MOTIIOIEeHus BOAbI ObLIa OTHOCUTENBHO OBICTPOI B TpyOke, conepskameit NSTMP, o
oTtHOocuTeNnbHO MemieHHor st STMP. AnanormuHeiM  00pa3oM, B KOHIE HCIIBITAHUS
yBeJIMUeHue Macchl TpyOok 010 HamHOTO BhIIe 1ist NSTMP, yem miist STMP, uro ykassiBaer
Ha TO, 9YTO MOIU(UKALUS TOBEPXHOCTU TMPHUBOAUT K YMEHBIICHHUIO CMa4MBa€MOCTH
MHUKPOYACTHL], BEPOSITHO, M3-32 YJAJE€HUS [OBEPXHOCTHO-aKTUBHOIO BEILIECTBA MJIHU Kak

NMOBEPXHOCTHO-AKTUBHOI'O BEIICCTBA, TAK U MOJIUMEPA C MOBEPXHOCTHU YaCTHULI.

Hpumep 15. Ioayuyenne ob6pasuos S-10, S-12, S-14, S-16 u S-18 u uccaexoBaHue HX
npoguei BbICBO0OKAEHHS JTeKAPCTBEHHOI0 CPEACTBA

O6pasiel ¢ S-10 mo S-16 u S-18 usrorasnusanu B Oonee kpynHoMm macirade ot 1 1o 3,6
rpaMM. B Tabnuue 6 Bbllle MOKa3aH BBIXOA M HArpy3ka JIEKapPCTBEHHBIM CPEACTBOM 3THX
naptuii. Cneayer OTMETUTb, YTO HArpy3ka JIEKAPCTBEHHBIM CPEICTBOM CYIIECTBEHHO HE
u3MeHsach pu obpadorke noBepxHoctu. CpenHuii pasmep vactuil oopasuos 3Tux STMP Obun
aHayoruueH pasmepy cootBercTByomux NSTMP no o0paOoTku MOBEpXHOCTH (HaHHBIE HE
nokaszanbl). Kak mokazano Ha ¢urype 7, mpodumu BbicBoOOxneHuss STMP, mony4eHHbIX B
Oonee kpynHoMm macuitade (S-14 u S-16), Obutn ananoruyHbl cooTBeTcTBYOIUM NSTMP, uto
yKa3bIBaeT Ha TO, YTO MpoLecc 00pabOTKH MOBEPXHOCTH UM MUHUMAIIbHBIN 3¢ dekT Ha olree

BBICBOOOKICHHE JIEKAPCTBEHHOTO CPECTBA.

IIpumep 16. JlerkocTb BBeeHHUsI Yepe3 UIJIY H OAHOPOAHOCTH A03HPOBAHUSI MHKPOYACTHI]
¢ oOpadoTanoii nosepxHocToio (STMP)

Cycnensuro STMP (ST-1-5, Harpy3ka JIeKapCTBEHHBIM CPEICTBOM MPHOIM3UTEIHHO 10
NPOLIEHTOB) MPH  KOHLUEHTpauuu npudbmusurenpHo 200 Mr/mia  mony4yaaud — MyTeM
CYCIIEeHAUPOBAHUSI MUKPOYACTHII B S-KpaTHO pa3basieHHOM pactBope ProVisc®, coneprkamem 2
mr/min HA. Tlocne wuHKyOaLMOHHOTrO MEpUONA, COCTABJIIOIIEro 2 dYaca, NMPU KOMHATHOH
temnepatrype 10 mkn cycnensunm STMP wHanonusnu B mmpuu [amunbroHa 50 MKI ¢
NpUKpPEIIeHHOH wuryoi 27-ro kamuOpa. [locie HENpOMOJKUTENBHOIO TOTPSIXUBAHUS IS
nojiHoro cycnenauposanust STMP mmnpurl ynep:kuBaiyu rOpU30OHTAIBHO B T€YEHHE 2 MUHYT U
BEPTUKAJIBHO B TEUEHHE 2 MHHYT I€pel BBEACHHEM B MHKPOLEHTPH(YKHYIO MPOOUPKY.
Bsenenue noBTOpsAaN, UCMONB3Yysl 3 pa3sHBIX LINPULQA, U KAXABIA IINPULl TECTUPOBAIU 3 pasa.
3arem STMP B kaxpoii mpobupke pactopsiim B DMSO u 103y JI€KapCTBEHHOTO CpEncTBa
ompenessii ¢ MOMOIIbID criekTpodoromerpunt B Y@ u BUAMMOM Ouamna3oHe crektpa. Kak
NOKa3aHo B Tabmuue 8, HaOmonanach BEJIMKOJIENHAas OOHOPOAHOCTb JO3MPOBAHUS MEXKIY

BBCACHUSAMU C UCIIOJIB30BAHUEM OJHOI'O U TOI'O K€ LIMPHLIA U MEXKIY pPa3HbBIMHA LOIMMPULAMHA, YTO
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yKa3bIBaeT Ha TO, uTo cycnen3usi STMP B pazbasnerHoM ProVisc® ocraBanack cTaOUIBHON TIpU
KOMHATHOH TeMIlepaType B TeUEHHE IOCTATOYHOrO KOJIMYECTBA BPEMEHH ISl OOecredeHus
OJHOPOAHOTO TO3UPOBAHUS CPABHUTEIBHO MAJIOTO 00BbeM HHBEKIMH (Harpumep, 10 Mxir).

Tabanua 8. JlerkocTb BBeJeHHUsI Yepe3 HIVIy H OAHOPOAHOCTL Ao3upoBaHusi STMP

Ne YO- Hoza Cp. Crann. | Crang. | Cp.mo3a | Crana. | Crann.

oOpa3La | CUUTHIB. (mr) 703a Ha | OTKIL OTKJL. n=9 OTKIL OTKJL.
LITPULL (mr) (%) (mr) (mr) (%)
n=3
(mr)

npun | 1,019 ,1966

l-a

MMpur | ,953 ,1838

b , 1974 | ,0140 7,0942

Mnpun | 1,098 2118

I-c

Mnpun | 1,136 ,2191

2-a

IMnpu | 1,052 ,2029

- ,2058 ,0122 5,9332 | ,2031 ,0129 6,3345

Mnpur | 1,012 ,1952

2-c

Mnpurr | 1,052 ,2029

3-a

Mnpun | 1,157 ,2232

b ,2062 ,0156 7,5633

Mnpurr | ,998 ,1925

3-c
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IIpumep 17. BausiHue KOHIEHTPALMH MUKPOYACTHI] H Pa30aBUTe/Is1 YACTHI HA ATPeraiuio
MHKpo4acTuIl ¢ oopadoranHoii nosepxHoctoio (STMP)

Jns uccnenoBaHMs BIMSIHUA KOHIIEHTPALMK M pa30aBUTENs YacTUI] HA arperaruro
STMP, cycniensun STMP (50 mki) B S-kpatHO pasbasneHHOM ProVisc® mpu 2 pa3nuyHbIX
KOHIEHTpauusx Mukpodactur (100 mr/mn u 200 mr/mur) BHOcuH B 4 mut pacteopa PBS wim HA
u nHkyOuposamu npu 37 °C B TeueHue 2 4acos.

Kax nokasano Ha BepxHeit nanenu ¢purypst 8C u ¢purypst 8D, STMP npu xoHueHTpanmm
200 mr/ma B pazbasieHHOM ProVisc® ¢opmupoBanyu KOHCOMUAMPOBAHHBIN arperar kak B PBS,
tak 1 B HA mocne 2-x gacoB unkybauuu npu 37 °C. Ilo cpasrenuto ¢ 200 mr/mn STMP,
cycnienaupoBaHHbIX B PBS, arperauust 200 mr/mu STMP B pazbasienHom ProVisc® okaszanack
Oonee MeNJIEHHO, HO arperat CTaHOBUJICA OoJjiee KOHCOJMAMPOBAHHBIM C TEUEHHEM BPEMEHH,
YTO JaeT OCHOBAaHUE MPEAIOJIOKUTh, YTO, MOJeKynbl HA B pasbaBurene 4YacTHUI[ MOTYT
3aTpyAHATh KOHTakT Mexny STMP u samemars mponecc arperaiuu. C Apyroi CTOpPOHBI
Onmaromapsi CBOMM BSI3KOYNPYTHUM CBoiicTBaM, HA MOXeT MOMOYb COXPAHHUTb YaCTHULIbI
JIOKaJIM30BaHHBIMH M obecrnieunts nocrarounoe Bpems aiust STMP nns oOpasoBanust arperara.
Oxkazanoce Takxe, 4TO arperaTrbl 4acThl, oOpa3oBaHHble B HA, mmenu Oonee cdepuueckyro
MopdoJorHio, YeM Te, KoTopeie ObLH 0Opa3oBanbl B PBS, uTo maer ocHOBaHMeE MpeanoIoKuTh,
YTO TPH MCIIOJIB30BAHHUHU BSI3KOYNPYTOro PaCTBOPA B KaueCTBe pa3daBUTENS YaCTULl HEOOXOIUMO
ONpENEeNUTh ONTHMAJbHBII JHANa30H KOHLEHTPALMHU pa3OaBUTENs A YJIydlIeHUs OOIIen
s¢pexruBHOCTH arperauuu STMP.

Uepes 2 wyaca mocie UWHKYOAlMM MPOYHOCTb arperatoB TECTHPOBAIH IMyTEeM
BCTPSIXMBaHUS Mpobupok mpu 250 o6/mMuH Ha opOuTaNbHOM BCTpsixuBarese. Kak moka3aHo Ha
HiokHell maHenu Ha ¢urype 8C u ¢urype 8D, arperatsl Obutd CIIOCOOHBI BBIIEPIKUBATH
HaNpsDKEHHWE CIBUTA, CO3MaHHOE TIPH BCTPSIXWUBAHUM, O€3 JHCIEPrHpOBAHUS WA C
MHUHHMAJIBHBIM JUCTIEPTUPOBAHIEM MHUKPOYACTHII.

Hns cpaBaenus, xotst STMP npu konuentpauuu 100 mr/min oOpasyrot arperat B PBS
(BepxHsisi maHenb, gurypa 8A), arperar Okasalicsi MeHee IUIOTHBIM, deM arperat 200 Mr/kr
STMP B PBS (Bepxusisi manenb, ¢urypa 8C) W WMeNn TEHACHIHMIO K  Je3arperanuu Ha
UHIUBUAYAJIbHbIE MHUKPOYACTHUIBI MPH BCTPSXHMBAHWU (HIKHsS maHenb, gurypa 8A). Kpome
toro, STMP mnpu konuentpauuu 100 Mr/mi oka3aauch HECHOCOOHBIMU OOpa3OBBIBATH OJIUH
KOHCOJIMANPOBaHHBIN arperaT B HA B KOHIIe 2-4acOBOro neproaa MHKyOauuu (BepXHsis aHelb,
¢urypa 8B), u mHOrne STMP cranoBuiNCh qucneprupoBaHHbIMU B HA mpu BCTpsixMBaHWU TpU
250 o6/muH (HmKHsIS aHenb, purypa 8B). Ananornuno monekynam HA B pazOasutene gacTw,

mosexkynsl HA B Tectupyemoil cpene MOIyT, KpOME€ TOrO, YMEHbLIAThb KOHTAKT MEXIy
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YaCTUIIAMU U CHIDKAaTh LIAHC 0Opa30BaHUS KOHCOJUAMPOBAHHOIO arperara. Pe3ynbTaTsl AaroT
OCHOBaHME MPENIONOKUTh, YTO CHOCOOHOCTh K arperaunun STMP ymenbinaercs npu Oosee
HU3KOH KOHLIEHTPAalUM MMKPOYACTULl, BO3MOXHO BCJIEACTBHE YBEJIUYEHHOIO CpEAHEro
pacCTOSIHUST MEXY YacTULAMH M MOHMXEHHOIO IIaHCA MPSIMOrO KOHTAKTa MEXAY 4aCTULIAMU.
Arperanust MOKeT OBITh TakXe, KpOMe TOTO, 3aTPYAHEHA APYTUMH MOJIEKYJaMH, TAKUMH Kak
HA, B TecTupyemoii cpene.

Takum oOpazom, Ha arperamro STMP Moxer BIMATHP KOHLIEHTPALUS YacCTHUL,
pa3baBUTENb YACTHII U OKPYKEHHE, B KOTOPOE YacTHLbl AOCTABIAIOTCA. B menom, naHHbIE
JEMOHCTPUPYIOT, 4YTO B COOTBETCTBYHOLIMX ycaoBusiXx STMP HMEOT yIOBJIETBOPUTENBHYIO

CIIOCOOHOCTB K arperanuy B pa3jIndHbIX pa30aBUTENAX YaCTHUL M TECTUPYEMOH Cperie.

IIpumep 18. Arperanusi MUKpodacTHl ¢ oopadoranHoii nopepxHocteio (STMP) B raaszax
KOPOBBI ex Vivo

Jnst onenkn cnocobHoctu K arperaunu STMP mocne MHTpaBUTpEaTbHONH MHBEKLUU ex
VivO MCTIONB30BAIM SHyKJIenpoBaHHble rinasa koposel (J.W. Treuth & Sons, Catonsville, MD).
I'masa xpaHwiu Ha Jbay nepen ucnosp3oBanueM. Bkparue, 30 mxn 200 mr/mn STMP, S-10,
CYCIIEHAUPOBAHHBIX B S-KpaTHO pa3daBieHHOM ProVisc®, MHBEIMPOBAIM B CTEKJIOBHIHbINA
KaHaJI IJ1a3 KOPOBBI C UCTOJIb30BaHHeM MHCYHHOBOro mmnpuua 0,5 mi (Terumo) ¢ urmnoii 27-ro
KanuOpa W BBIMOJHSUIA TPU MHBEKLUUU B KAKIBIA IJ1a3 KOPOBBI B PA3JIUYHBIX JIOKAJIHU3ALIUSX.
IMocne 2 uwacoB muukyOanuu npu 37 °C rmasa paccekanu u arperatsl STMP wuccienosanu ¢
UCIIOJIb30BAHUEM  MpenapoBajibHOW Jymbl. Kak mokazaHo Ha ¢urype 9, BBEICHHbIE MyTeM
uabekuu STMP GopmupoBaar KOHCOIUANPOBAHHBIC arperaThl B CTEKJIOBUIHOM TeJie KOPOBBI,

U HE Ha6J'II'OI[aJ'IOCb BBIPAXKEHHOTI'O JUCTICPTUPOBAHUSA YaCTHULL.

IIpumep 19. Arperanusi MUKpoYacTHLl ¢ oOpadoTanHoil nosepxHocThio (STMP) B rnazax
KPOBJIMKOB in Vivo

JUIs uccnenoBaHmsl arperaii MUKPOYacTHLl ¢ 0OpabOTaHHON MOBEPXHOCTBIO B IJIa3ax
kposuka in vivo, 50 mxa 200 mr/ma STMP, S-10, cycnennupoBansbix B PBS (purypa 10A) wim
5-xparHo paszbaBieHHbIX ProVisc® (¢purypa 10B), nHBEIPOBATN B CTEKJIOBUIHBIA KaHAJ IJ1a3
kposukoB Dutch Belted ¢ ucnonszoBannem uncyauHoBoro mmpuna 0,5 mi (Terumo) ¢ urmnoit
27-ro xanubpa. Uepes deTrIpe IHS MMOCEe BBEACHUS KPOJIMKOB YMEPIIBISUIN, U TJ1a3a U3BJIEKAN
U HEMEIJICHHO 3aMOPaXKMBAJU. 3aMOpPOKEHHBIE IJ1a3a pas3pe3ajd Ha IOJIOBHHKH, a 3aTHIOKO
NOJIOBUHY IJ1a3a OTTaWBAJH NMPU KOMHATHOHW TEMIepaTrype B TeUEHHE 3 MUHYT, YTOObI MOXHO
OBUTO M30JUPOBATH CTEKJIOBUAHOE TEJIO OT INIA3HOM Yallly, Kak MOKa3aHo Ha JIeBoH (oTorpaduun

Ha ¢urype 10A u ¢urype 10B. 3amMoporkeHHOE CTEKJIOBHIIHOE TEJIO, COAEpIKallee YaCTHIIbI,
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MOMeIalu B KacceTy Uil IOJHOTO OTTaWBaHUs CTekjJoBuaHOro tena. Arperatsi STMP B
CTEKJIOBHIHOM TeJI€ MOTYT OBITh JIETKO OTAENEHBI OT CTEKJIOBUAHOIO TEJa C IIOMOIIBIO IIUTIIIOB,
YTO JTOKa3bIBaeT 0Opa3oBaHUe KOHCONMUANPOBAaHHBIX arperatoB STMP B riazax kposmka.
IIpumep 20. PacnpenesieHue, NepeHOCHMOCTE H (PAPMAKOKHHETHKA HHKAINCYJIHPOBAHHBIX
CYHHTHHHMOOM MHKpouyacTHIl ¢ oOpaGoraHHoH mnoBepxHocTbio (STMP) nocae
uHTpaBuTpeanbHoi (IVT) nHbekunu y Kpoiukos

Pacnpenenenne u nepenocumocts STMP u NSTMP nccnenosanu y NurMeHTHPOBAHHbBIX
kpoiukoB New Zealand (F1) mocne wHTpaBHTpeanbHOH WHBEKIMM MHKpodacTul. ProVisc®
pazbaBisin S-kpatHo B PBS u ucnonp3oBanm B kaudecTBe pasdaBUTENs AN MOJMYYEHUs
CYCIIEH3MI 4YacTUIl C KOHIeHTpanued okono 200 wmr/mn mnsg uHbeknuud. B tabmuue 9
NPEACTABJIEHO NMOAPOOHOE OMUCAHNE UCCIIEyEMbIX IPYII U YCIOBUH.

ITonnoe oOcnenoBaHue 3peHUs MPOBOJWIM HA MPOTSDKEHUH 10 7 MECSLEeB IOCie
JIO3UPOBAHUSI C HCIOJNB30BAHMEM OHMOMHKDOCKONA C IIEJNEeBOH JIAMIOW M HEIpsIMOro
orampMOCKONa Uil OLEHKH MOpP(ONIOrMM MOBEPXHOCTH TIJ1a3a, BOCHAJEHHS MEpPEeIHEero
CerMEeHTa M 3aJHEero CcerMeHTa, (OPMHPOBAHHS KaTapakThl M H3MEHEHUH CeTYaTKHU.
PernHanbHbBle JTMH3bI HMCIONB30BAIM  JUIS  HM3YYEHHUs JIOKANW3aLMM, MOPQOJIOTUH |
pacnpeneneHust MUKpocdep B CTeKIOBHAHOM Teje. [ MCTONOrn4ecknii aHaIn3 Tak>Ke BBITOTHSIIH
Ha DHYKJIEMPOBAHHBIX M (PUKCHPOBAHHBIX IJIa3aX Ha MpPOTSHKEHUH 7 MecsueB. B 3apanee
onpenesieHHble MOMEHTBl BPEMEHU Ha MPOTSHKEHHH A0 7 MeCsleB aHAJIM3UPOBAIH YPOBHHU
JIEKAPCTBEHHOTO CpenCcTBA CYHHTHMHHOA (HI/T) B pa3IMYHbIX TKAHSAX TIJla3a (Hampumep,
crexnoBugHoM Tene, ceryatke W RPE/xopuomne) wm mmasme. Ha ¢urype 11A mokazaHo
perpe3eHTaTUBHOE TUCTOJIOTHYECKOe N300paKeHHe, MOyYeHHOEe Yepe3 MeCsLl IMOCe HHBbEKIIUU
MHUKpoudacTul] ¢ oOpaboranHoii mnoepxHocThio (STMP), u Ha ¢urype 11B mnokasansl
perpe3eHTaTUBHBIE THCTOJIOTHUECKHE HW300pakeHUs, MOJy4YeHHble uepe3 | wmecsan mocne

UHBEKIIUH MUKPOYACTHUL C HeoOpaboTaHHO moBepxHOCTHIO (NSTMP).
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Tabauua 9. IloapoOHoe onucaHue HCCJIeAyeMbIX FPYNN KPOJHKOB H YCJI0BHI 103HPOBAHHS

Harpyska
I'pymmma| Macca *SM HNubpexunoHHbII
Tun mukpocdepst JIEK.CPEACTBOM
#  |muxpocoepsr| Hoza 00BeM
MHKPOChHEPHI
#1 2 mr 0,2 mr |10% 10 mxn
Harpy>xeHnnbie
#2 10 mr 1,0 mr [10% 50 MK
JIEK.CPEICTBOM
c #3 10 mr 0,2 mr [2% 50 MK
00paboTKOi 10 MK
MIOBEPXHOCTH (JIeBwrii rnas)
IlycTeie #7 2ulOmr |Her |Her 50 MK
(ITpaswrii
rJias)
#4 2 mr 0,2 mr |10% 10 Mk
Harpy:xennbie
#5 10 mr 1,0 mr | 10% 50 MK
JIEK.CPEIICTBOM
#6 10 mr 0,2 mr |2% 50 MK
bes
obpaboTku 10 MK
MOBEPXHOCTH (JIeBbrii ra3)
ITycTeie #8 2ulOmr |Her |Her 50 MK
(ITpaswrii
rJyias)

*SM =]lo3a cyHuTHHHOA Majarta

Cpasy e moclie JO3UPOBaHUSI MUKPOC(HEPHl OCTABAIUCH JIOKAJTH30BAHHBIMU B YYaCTKE
WHBEKLUHU B CTEKJOBUIHOM TeJie B KaueCTBE Jeno AJs Bcex MHbekuuil. Yepes 1 u 2 mecsua
OCMOTp TJIa3HOTO JAHA C UCMOJb30BAaHUEM PETUHANIBHBIX JIMH3 MOKAa3aJ, YTO B Ija3ax, B KOTOpPbIE
Obuta TpomsBeneHa wHBEKIMS STMP, OONBIIMHCTBO WHBELMPOBAHHBIX YACTHI[ OCTABAIHCH
KOHCOJIUINPOBAHHBIMU B CTEKJIOBUIHOM Tejie 0Oe3 NHCIeprupoBaHus, W He HaOII0Ianoch
HAPYIIEHUsS] WK OTKJIOHEHUS 3peHusi. HampoTus, qucnepriupoBaHie YacTHUIl Yallle HaOII0aanach

B IJ1a3ax, B KOTOpbIe Obuia mpomn3BeneHa nHbeKust NSTMP.
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I'mcronornueckuii aHanu3 Ha NOPOTSKEHUH A0 7 MECSLEB MOKa3al, 4TO B LEJIOM
UHBEKLUH XOpPOIIO TMEPEHOCHIINCh, MpPH 3TOM HAOMIONAJINCh MUHHMAJbHBIE TMPU3HAKU
BOCTIAJICHUS IJ1a3 WJIM TOKCUYHOCTH. HUKaKMX MPHU3HAKOB TOKCHYHOCTH B OTHOLIEHUH CETYATKU
(ucTOHYEHME W JlereHepauus 1 T.A.) He HaOJMroaanoch npu modoM nedeHnd. Ilpu npumeHennn
STMP envHCTBEHHBIMH TIJa3aM{, B KOTOPBIX HAONIOANOCh BOCMAJEHHE, ObUIM TIJla3a Co
CBSI3aHHOW C MHBEKIMEH TPaBMOM/KaTapakTOH XPYCTaJHMKa U ACCOLMHPOBAHHBIM BTOPUYHBIM
XPYCTaIUK-UHAYLMPOBAHHBIM YBEUTOM, KOTOPBIH, KakK IOJIArarT, CBS3aH C MpPOLENypol
uHbekny, a He ¢ STMP; HuUKakuX APYTrUX NMPHU3HAKOB BOCHAJIEHHs B IJa3axX C BBEACHHBIMHU
MHKpochepamu ¢ 0O0pabOTaHHON NOBEPXHOCTHIO He HaOmomanoch (purypa 11, cnesa). B
HEKOTOpPBIX M3 TIya3, nosupoBaHHbIXx NSTMP, HaOmopanoce crnaboe BocmajeHue B
CTEKJIOBHJTHOM Tele, BO3MOXKHO cBsizaHHOe ¢ NSTMP (durypa 11, cripasa). Pesynbprarsl narot
OCHOBaHHUE IPEIONOXKUTh, YTO 00pabOTKa MOBEPXHOCTH HE TOJBKO YMEHBIIAET BEPOSTHOCTH
JVMCTIEPTUPOBAHMS YACTHLl B CTEKJIOBUAHOM Telle, KOTOPOE MOXKET BbI3BaThb HapyLIEHHE WU
OTKJIOHEHHE 3PEHUs], HO TAK)KE MOKET YMEHBIINTh MOTEHLUAIBbHOE BHYTPUTTIA3HOE BOCIIAJIEHUE,
CBSI3aHHOE C MUKpOC(EpaMu, U YIAYYIIUTh OOy O€30MacCHOCTh JIEUEHUS.

Kak mnokaszano Ha ¢urypax 14, 15 wu 16, ypoBHH CyHMHHHHMOA B CeTYaTKE WIJIH
RPE/xopuonne y xponukos, noaydasmux STMP, conepxamme 1 mr win 0,2 Mr cyHuTnHHOA
manara, oputn Bbine Ki ms cynutunnba npotus VEGFR u PDGFR uepes 1, 2 u 4 mecsues,
cooTBeTcTBeHHO. Hu3kue ypoBHH CyHHUTHHHOA ObLTH OOHAPYKEHBI B IJIa3Me TOJIbKO Yepe3 | u 2

Mecsana.

[pumep 21. OnpenesieHne YUCTOTHI JIEKAPCTBEHHOI0 CPeACTBA U NMPUMecel B YacTHLAX

Obpazenr S-12 (10,5 mr) ormepsuin Bo (uakon skentoro usera. JloGammsmu N, N-
mumetmnanetamun (0,3 mu) u aneronutput (0,6 mut) anst pactBoperus yactull. JloOassimn Bogy
(2,1 M) 1 cMech THIATENBHO NepeMermnBaid. KoHeuHasi KOHIEHTpaLus JacTul B cMecu N, N-
OUMeTHIaleTaMu I/ aneToHu TP/ Boaa (00./00. 1:2:7) cocraBuna 3,5 mr/min. Uuctora akTUBHOTO
coenunenust B STMP S-12 ompenenena ¢ momompro HPLC u mpencrasnena B tabmuue 10.
Pesynbrarel MokasbiBaOT, YTO 00paboOTKa TOBEPXHOCTH HE TMOBJIUSUIA HA YHUCTOTY
MHKAIICYJMPOBAHHOIO JIEKAPCTBEHHOT'O CPENICTRA.

Tadanua 10. Anannsz HPLC yucroTsl JekapcTBeHHoro cpeacrsa B STMP

Howmep nuka Bpewmst ynep:kuBaHust [Tnomans (%)
1 0,24 0,157
2 0,78 0,283
3 0,82 0,044
4 1,00 99.39
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5 1,12 0,046

6 1,41 0,084

Ipumep 22. U3mepeHue cpeaHero pazmMepa M pacnpeaejeHusi mo pasMepamM MUKPOYACTHL
¢ oOpaboTanHoii nopepxHocThio (STMP)

Heckonpko mumnmurpamm S-12 cycnenguposanu B Boje. CpenHuil pasmep 4acTull U
pacmipenesieHust OmpeneNsuin ¢ ucrnoibp3oBaHueMm mpudopa Coulter Multisizer IV (Beckman
Coulter, Inc., Brea, CA).. Pacnpenenenue, nokazaHHoe Ha ¢urype 12, umeer cienyroomue
cratuctnueckue nanueie; D10 20,98 mxm, D50 32,32 mxMm, D90 41,50 MM, cpenHee 3HaYeHUE

31,84 MkM u cTanaapTHOE OTKJIOHEHHE 8,07 MKM.

IIpumep 23. OnpenesieHne ypoBHsi JHIOTOKCHHA B CYCNEH3HHU YACTHIL

Muxkpoyactuipl  (5-10 mr, S-12) noGaisiiu B CTepuiibHbI  (akoH B OOKce
Ouonornveckoii OesomacHoctu. Yactuubl cycneHaupoBaiu B PBS, He comepikamem
supoTokcud. Mcnonb3ys Habop mnst onpenenenus supotokcuna ToxinSensor™ Chromogenic
LAL Endotoxin Assay Kit (GenScript USA Inc., Piscataway, NJ) u UHCTpyKLUH,
NPEIOCTABJICHHBIE M3TOTOBUTENIEM, U3MEpPsUTH OOINMH YpOBEHb SHAOTOKCHMHA oOpasma. S-12

UMeJT HU3KUI YPOBEHb SHIOTOKCHHA, COCTABISIOINI MeHee yeM 10 MkED/mr.

IIpumep 24. HccnenoBanusi TOKCHYHOCTH

IIposoaunu UCCJIeIOBAHUE, HE COOTBETCTBYHOLIEE TpeOOBaHUIM GLP,
HEMoCpenCcTBeHHbIX  3(p¢dexkroB  uHTpaBeTpuanbHOW  uHbekuumu (IVT) ang  oueHkum
NEPEHOCUMOCTH M TOKCHYHOCTH CYHUTHHHOA Majara (CBOOOIHOTO JIEKAPCTBEHHOTO CPEICTBA,
HE CBSI3aHHOro ¢ OeJKaMH IUla3Mbl KPOBH) UL TJIa3 Ha NPOTSDKEHHMM A0 7 JAHEH mocne
onunokpataoit IVT wnbekiuu. CyHutuHuOa Majat coctaBisuid B 3a0ydepenHom docharom
(hbU3UONIOrMYECKOM pacTBOpe u uHberupoBanu omnarepanbHo (0,1 mur) B moze 0,125 mr wmm 1,25
mr Ha tnas. Ilpu mose 1,25 mr/ria3 rUCTONOTMYECKH 3HAYUMBIE PE3YyJIbTAThl, CBS3aHHBIE C
CYHUTHHHOOM,  BKJIFOYQJIM  OCTAaTOYHBIM  HCCIEAyeMbIH  Tpemapar, XpyCTAJIUKOBBIE
BAKyOJIM/ETEHEPALIIO, BOCHAJIUTENBHYIO KIETOYHYIO HH(DHIBTPALMIO OT JIETKOH 70
MHUHUMAaJIbHON CTEKJIOBUAHOIO Teja, JEreHepalMio CeTYaTKH, OTClIoeHHne U Hekpos. Huxakumx

TOKCHKOJIOTHYECKH 3HAYNMBIX OOHapYKeHUH He HaOmonanock npu nose 0,125 mr/rnas, koropast

CUUTAETCs T030M, HE BbI3bIBAOLIEH 0OHApYyKUBaeMbIX HexkenaTenbHbIX 3¢ dexkroB (NOAEL).
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Ha ¢urype 13A, do¢urype 13B wu ¢urype 13C mokazaHbl OTHENbHBbIC
dapmakokunerndeckue (PK) mpodunmu mist cyHutnHHOAa MajaTa B CETYAaTKE, CTEKJIOBHIHOM

TEJC U MJIa3MeE, COOTBETCTBCHHO, OT MUTMCHTUPOBAHHBIX KPOJIMKOB.

IIpumep 25. IlonyyeHne MHKPOYACTHL CYHUTHHHOA (0e3 00padoTKH MOBEPXHOCTH)

PLGA (555 mr) u PLGA-PEGSK (5,6 mr) pactBopsuiu B8 DCM (4 mi). Cyautunuba
manat (90 mr) pacrsopsutm B DMSO (2 mut). 3arem pacTBOpBI MOJHMEpa U JIEKAPCTBEHHOTO
cpeactsa cMmemmBany. IlonydeHHy0 peakOHHYO cMech prubTpoBanu uepes 0,22-mxm PTFE
mnpuneBoit Gunstp. [lonyueHHyI0 peakinoHHY0 cMech pasdasisim 1% PVA B PBS (200 min) B
250 Mn XMMHYECKOM CTakaHe M 3areM romoreHusuposanu npu 5000 o6/mMuH B TedeHue 1
MuHyThL. (PacTBOp moOnMMepa/nekapCTBEHHOIO CpEACTBA 3aluBalId B BOAHYIO (asy c
UCIIOJIb30BAHHEM YCJIOBHI TOMOT€HM3aLMK U roMorenusuposaiu npu 5000 o6/mMuH B Teuenue 1
MHHYTBI). PeakunoHHyr cmech 3ateMm mnepememuBanu npu 800 oO/MMH TNpU KOMHATHOH
TeMIIepaType B TeueHue 3 4acoB B Ookce Omonorumueckoi 6e3omacHOCTH. HacTHUIlbl OCTABIISIIH
ocenaTh B XUMHUYECKOM CTakaHe B TeueHne 30 MUHYT U npuOIm3uTenbHo 150 Ml cynepHaTaHTa
nekanTpoBaiy. CyCHEeH3MI0 MHUKPOYACTHIL[ MOABEPrajy LEeHTPpU(YTHPOBAHUIO NPH 56 X g B
TedyeHue 4,5 MHUHYT, PaCTBOPUTENb YAASIM, U MHUKPOYACTHULBI 3aT€M NPOMBIBAIU TPU pasa
BOOHN. PasMep MHKpOUacTULl U pacHpenereHne MO pa3MepaM ONpPEAesuld C UCIOJIb30BaHUEM
Coulter Multisizer IV mnepen mnuodumuzanmeii. MHUKpPOYACTULBI JTHOPWIN3UPOBATIH C
ucnoap3oBanueM uodunuzaropa FreeZone 4.5 Liter Benchtop Lyophilizer oobemom 4,5 nurpa.

Ha npotspkennn Beero nporecca n3derainy BO3AeHCTBUS CBETA.

[pumep 26. O0mas npoueaypa Mmojay4eHHs] MHKPOYACTHI CYHUTHHHOA ¢ 00padoTaHHOM
MOBEPXHOCTHIO

Cyxoli MOpOIIOK MUKPOUYACTHUI] B3BEIIMBAJIU W MOMEIAIH B HEOOJBINONH XUMHYECKUN
CTakaH 1 N00ABIISUIM MArHUTHBIN 3JIEMEHT. XUMHUYECKUH CTaKaH MOMEINAN Ha JICISHY0 OaHI0 U
oxJjaxaanu a0 temmeparypsl okojio 4 °C. Pacteop NaOH/EtOH rotoBuiy myreM CMEIIHBaHHUS
NaOH B Bone (0,25 M) ¢ EtOH B cootHomenuu 3:7 (00./00.) u oxnaxaenus: 10 okono 4 °C.
Xonoanseiii pacteop NaOH/EtOH pobapnsii nmpu mepeMelrBaHMM B XUMHUYECKHH CTaKaH,
COIep KAl MHUKPOYACTHUIbL, ¢ mojydeHneM cycneHsuu dactui 100 mr/mu.  CycrieH3uro
nepeMelIMBald B TeueHWe 3 MHUHYT MNpu Temmeparype okoio 4 °C u 3anuBaiu B
buIbTpOBANBHBIN ammapar g ObicTporo ynanmenust pacteopa NaOH/EtOH. (Ilepen
UCTIONIb30BAaHNEM (DMIIBTPOBAIIBHYIO YCTAHOBKY HEOOXOIMMO TMPEOBAPUTENbHO OXJIAAUTh B
moposuneHuke mpu  -20  °C.) Tlocme ¢unapTpanmu MHKPOUYACTHLBI MPOMBIBATH B

(UIBTPOBANLHON YCTAaHOBKE JIEASHON NEMOHM3HUPOBAHHOW BOAOW W mepeHocwsd B S50 M
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ueHTpudyxubie npodupku. Kaxnyro 50 min ueHTpudyxHY mpoOHPKY 3aIroNHSIIA XOJIOJHON
BOOW ¢ momyueHneM 40 MJI CyCIEH3MM 4YacTUI[ TpU KOHUeHTpaumu 5-10 wmr/mon
Lentpudysxaple MpoOUPKH MOMELIANN B PET€HEPATOP M YaCTULII OCTABJISUIN JJISI OCENaHUs Ha
30 MuHYT. 3aT€M E€KaHTUPOBAJIN CylepHATaHT. YacTHIlbl peCyCleHANPOBAIN B XOJIOAHOHN BOJE
u punmpTpoBany uepe3 40 MKM KJIETOUHBIH (QUIBTP U YOAJIEHUS JIFOOBIX KPYIHBIX arperaTtos.
Yactunsl coOupanu nmyreM LeHTpudyruposanus (56 x g B TeueHue 4,5 MUHYT) U JBaKIBI
npoMbIBasy Bonoi. IIpoaykT nrodunnuznposany ¢ HCNoiab30oBaHueM TuHopuan3aropa FreeZone
4.5 Liter Benchtop Lyophilizer. Ilpomecc o00paOoTkH NOBEPXHOCTH NPOBOAMIN IPU
Temneparype okono npubmmsurensHo 4 °C, W Ha TPOTSHKEHMM BCEro mporecca uzderanu

BO3€EHCTBUS CBETA.

Hpumep 27. Cnocod omnpenesieHHsi YCKOPEHHOr0 BbICBOOOKAEHHSI JIEKAPCTBEHHOIO
cpeactsa in vitro npu 50 °C

Mukpouactunps! (10 Mr) noOaBisian B CTEKJISTHHbIE CLUMHTHJUIALMOHHbIE (IakoHbL Bo
(bakoHBI JOOABIIAIN YeThIpe MIJLUTMINTPA cpenbl BeicBoOOkaeHus (1% Tween 20 B 1 x PBS
npu pH 7,4), n cmecu nepemernnBanyu Ha BopTekce. PIakOHBI BCTPSXUBAIN HA OPOUTAIBHOM
BeTpsixuBarene npu 150 o6/muH B umHkyOartope obmero HasHauenus Fisher mpu 50 °C. B
3apaHee ONpeIesIeHHbIE MOMEHTHI BPEMEHHU COOTBETCTBYIOINUI (DITAKOH OXJIQKAAIH, H YaCTULIBI
OCTaBJsLIN JJIsi ocenanust Ha 10 MuHyT. 3atem cpeny BbICBOOOXIEHHs (3 MJ) OCTOPOXKHO
yIOATSITH U3 BepXHEW 4acTH (PJIakoHa U 3aMEHSUTH CBeXel cpenoi BrIcBOOKaeH s (3 Mut). 3aTem
(b1akoH BO3BpAIIAIN Ha OPOUTATIBHBIN BCTPSIXUBATEIb, M KOJHUYECTBO JIEKAPCTBEHHOTO CPEICTBA
B Cpene BBICBOOOXKIEHHUs U3Mepsii ¢ nomombio Y ®-criektpockonuu. KoHmeHTpanuro
JIEKAPCTBEHHOTO CPEACTBA ONPEAeIsUId IMyTeM CpPaBHEHHUS CO CTaHAAPTHOW KPHBOH st

JICKaPCTBCHHOT'O CPCACTBA.

Ipumep 28. Ioayuyenue GuopasnaraeMbIX MUKPO4YacTHI ¢ 00pa0oTAHHOH MOBEPXHOCTHIO
(STMP), conepxkamux PLA

Cuavana wsrorasnuBaniu NSTMP ananorudyHo Mmeronuke, OnmucaHHONW B mpumepe 1.
Bkparue, PLA u PLGA-PEG coBmecTHO pactBopsiin B auxiopmerane (DCM), u cynutnanba
Manmar pactBopsiii B auMerwicyiabpokcune (DMSQO). PactBop mnommmepa U pacTBOP
JIEKapCTBEHHOTO CPEACTBA CMEUIMBAIN ¢ 0Opa30BaHMEM T'OMOTE€HHOTO pacTBOpa (OpraHMYecKon
¢aszpr). s mycTeIx MuKpodacTHn ucnosnb3oBaid DMSO 6e3 1ekapCTBEHHOTO CpencTBa.
Opranngeckyto ¢a3y nodasisuu k 1% BonHOoMy pactBopy PVA u romorenusuposanu mpu S000
00/MuH B TeueHne 1 MUHYTHI ¢ HCMONB30BaHUEM JabopaTopHoro cmecurenst LSM-A (Silverson

Machines Inc., East Longmeadow, MA) ¢ moiyueHHeM 3MyJIbCHU. DMYJIbCUIO (HACBILICHHBIE
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pPacTBOPUTENEM MHKPOUACTHLIBI) 3aT€M OTBEPKIANU IMyTEM MEePEMEIINBAHMs NMPH KOMHATHON
TeMIieparype B TedeHue Oosiee 2 4acoB, 4ToObl obecneunth ucnapearne DCM. MukpodacTHIIbI
cobmpanu myTeM CeIMMEHTallMd W LEeHTPU(PYTUPOBAHMS, NPOMBIBAIM TPU pa3a B BOAE U
¢unbTpoBanu uepes 40-MxM crepuibHbIN KieTounbli ¢uibTp Falcon® (Corning Inc., Corning,
NY). Mukpouactuubl 0e3 obpabotku mnoepxHocTu (NSTMP) mubo wucnonp3oBaiu
HETIOCPENCTBEHHO B TMpolecce oOpadOTKM MOBEPXHOCTH, JUOO Cymuian Juodrinzauueid u
XPaHUJIH B BUAE CyXOro nopotuika npu -20 °C 10 UCrnonb30BaHusl.

IIpenBapuTenbHO OXJIAXKIEHHBIN pacTBop, copepxkamuii NaOH u stanon, nodasnsin K
MHUKPOYACTHIIAM B CTEKJIAHHbIH ()JIaKOH NpU NepeMeIlMBaHUM Ha JeAsHOW OaHe mpu
temneparype npubnusurensHo 4 °C ¢ oOpa3oBaHHEM CYCIEH3MM. 3aTeM CYCIIEH3UIO
nepeMelInBaIi B TEUEHUE 3aIaHHOIO NEPUO/Ia BPEMEHH Ha JIbAY U 3aJIMBAJIM B IPEABAPUTEIHHO
OXJIAXIEHHBbI  QUIBTPYIOIIMH anmapar 1  ynaineHus pactBopa NaOH  (Bogubri
pactBop)/EtOH. MukpouyacTuIbl TOMOJHUTENIBHO MPOMBIBATIHM HPEIBAPUTENIBHO OXJIAKACHHOM
BOZON M mepeHocwn B 50-mu neHTpudyxkHyro npodupky. 3atem STMP cycnenauposanu B
NpPEeNBAPUTENIPHO OXJIAXKIEHHOH BOJE U XPAHWIHM B XOJOAMIbHUKE B TeueHHe 30 MHHYT, YTOOBI
obecreuntb ocemanue dactuu. Ilocne ynaneHWs HAagOCaJOYHOH JKUIKOCTH  YaCTHIIBI
pecycnenaupoBanu U GuiabTpoBanu depe3 40-MkM QHIBTP AU KJIETOK IJIS yIAJIEeHHUsT KPYITHBIX
arperaTtoB. 3aTeM 4YacTHLbI JBAX/bl IPOMBIBAJIN BOAOW IIPU KOMHATHOM TeMIepaType U CyLIMIN
3aMOpaKMBAHNUEM B TEUEHUE HOYH.

Taéauua 11. llogpooHoe onucanue noaxydenusi STMP, conepxkammux PLA

NSTMP O06paboTka MOBEPXHOCTH
STMP
Boanasa Komnir. Bpewmsa
ID IMTommmep Jlex.cpenctBo CremnBanve | Pacteop
daza yactur | 06paboTku
800 mr PLA 100 100 mr
200 ma 0,075 M
4A u 8§ Mr CYHHUTHHHOA 5000 o6/muH, 200
S-46 1% PVA NaOH u 3 MuH
PLGA-PEGB4 | manmaras 1 ma 1 Mun MI/MII
B PBS 50% EtOH
mi DCM DMSO
800 mr PLA 100
200 M 0,075 M
4A 1 8 Mr 5000 o6/MunH 200
S-47 1 ma DMSO 1% PVA NaOH u 3 MuH
PLGA-PEG B 4 1 Mmun MI/MII
B BOJIC 50% EtOH
mi DCM
640 mr PLA 100
200 M 0075 M
4A u 6,4 mr 5000 06/muH, 200
S-48 2 i1 DMSO 1% PVA NaOH and 3 MuH
PLGA-PEG B 4 1 Mmun MI/MIT
B BOJIC 50% EtOH
mi DCM
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CrnocobHocth k arperamuu in vitro STMP xapakTepu3oBajl aHAJOTHYHO TOMY, Kak
ormmcaHo B nmpumepe 3. Bxparue, STMP cycnernuposanu B PBS npu 200 mr/mn u 30-50 mkn
cycnensun BHocw B 1,5-2,0 mnt PBS, npensapurtensro Harperoro o 37 °C. Ilocne unkyOammm
npu 37 °C B TeueHue 2 4YaCOB CIOCOOHOCTb K arperadd MHUKPOYACTHULl OLICHUBAIH IyTEM
BU3YAJIbHOTO HAOJIONCHUS WM TOJNy4YeHUs W300pakKeHUs TMOCie CIadoro MeXaHWYECKOTO
nepemermmBanusi. B nenom, sce STMP, onucannbie B Tabnuie 11, Obutn CiocoOHBI K arperaun

nociie nHKyOanmu npu 37 °C B TedeHue 2 4acos.

IIpumep 29. PacnpenesieHue, NepeHOCHMOCTE H (PAPMAKOKHHETHKA HHKAICYJHPOBAHHBIX
cynutuauoom STMP, copepxkamux PLA, nocie uHTpaButpeanbHoil uabexkuun (IVT) y
KPOJIMKOB

Wnukancynuposanubie cyHutuHnOom STMP, copepxkamme PLA, cycnengupoBanu B
ProVisc®, passeneHHoM 5-kpatHO B PBS, nnst moctiskenus: neneBoit n03bl 1 Mr cyHUTHHHOA
manata B 50 MKJ cycrneH3uH 4YacTHi. [lepeHOCMMOCTb M (hapMaKOKHHETHUKY HCCIEHAOBAIUA Y
NUTMEHTUPOBAaHHBIX KkponukoB New Zealand (F1) mnocne uHTpaBUTpEaNbHOW WHBEKLIUU
cycnensuun STMP. B npensaputenbHO onpesneseHHble MOMEHTHI BPEMEHH T10CJe AO3UPOBAHUS
IPOBOMIIN TOJIHOE OOC/IEAOBaHME TJIa3 M AHAIM3UPOBAIN YPOBHHM COJEPIKAHUS CYHHTHHHOA
(HI/T) B pa3MU4HBIX TKAHSX TJla3a (Hampumep, CTEKJIOBUAHOM Teie, ceruatke U RPE/xopuounne)
(¢urypa 19).

OOGcnenoBanus ria3 uepes 6 mecsneB nokasanu, uto STMP xopowio nepeHOCHIUCH
rjja3aMl  KpPOJIMKOB M OCTABAJIHCh KOHCOJIMAMPOBAHHBIM B CTEKJIOBHIHOM Teie 0Oe3
IMCTIEPTUPOBAHMS, U HE HAOJIOMAIOCh HAPYLICHUsT WM OTKJIOHEeHUs 3peHus. Kak mokasaHo Ha
¢durype 19, ypoBHu cynutuHHOa B cerdarke win RPE/xopuonae KpOJHKOB, MOJTyHaBLIMX
STMP, copepxamme 1 mr cyHutuHuOa Mmanarta, Obuth Bbime Ki anst cyHUTHHHOA TPOTHUB

VEGFR u PDGFR uepes 10 nueii u 3 mecsna.

IIpumep 30. ITonyuyeHue MukpouacTui ¢ od0padoranHoi nosepxHoctbio (STMP) B Gostee
kpynHom macmtade (100 r u Bbime)

NSTMP wu3roraBnvBaiu ¢ WCIONB30BAHUEM METONA SMYJIbTMPOBAHUSI Macjia B BOAE B
HETPEePhIBHOM MOTOKE. Macmtad muioTHeIX maptuid coctaisn 100-200 r. CHavana monmyyanu
mucriepcHyto dasy (DP) u menpepriBayto dazy (CP). s manedo-MUKPOYaCTHI] TUCTIEPCHYIO
¢dasy (DP) monydanmu mytem coBMecTHOro pactBopeHusi monumepos PLGA u PLGA-PEG B
DCM. HenpepsiBHas ¢aza (CP) mpencrasmsiia coboit 0,25% pactsop PVA B Bome. [l
MHKPOUYACTHII, HATPY>KEHHBIX JIEKAPCTBEHHBIMHU CPEACTBaMU, AuctiepcHyo ¢a3y (DP) monyuanu

NyTeM pacTBOpPeHUsI CyHUTHHHOA Manmara B DMSO u cMmemmBaHHs C pacTBOPOM IOJIUMEPA B
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DCM. HenpepoiBHasi ¢aza (CP) mpencrasmsia coboit 0,25% pactsop PVA B PBS (pH
npubmm3uTensHo 7). IlonpoOHoe onucaHue mapaMeTpoB COCTaBJICHHS MPUBENEHO B Tabmume 12.
Omynbcuro nonydain nyreM cmemuBaaus DP u CP ¢ ncrnonb30BaHNEM BCTPOSHHOTO CMECUTENS
C BBICOKHMM ycuimeM cisura. Pactsopurenu B nucniepcHoit ¢gasze (DP) pa3zdasnsiinm HenpepbIBHON
¢azoii (CP), uTO BBIBBIBAIIO OTBEPKACHUE Kamellb 3MYJIbCHH U OOpa30BaHUE IOJMMEPHBIX
MHKpPOUYACTHI. MUKPOYACTHUIIBI 3aT€M IPOMBIBAJIN BOZIOI C UCIOIb30BAHHUEM NMPUHIMIIA OOMEHa
oObeMa C noOaBJIEHHEM CBEKEH BOABI W YAAJNEHHs BOABL, COIEpKaIleld pacTBOPHUTENb, C
MOMOIIBIO (PUIIBTPA C MOJBIMU BOJOKHAMH. 3aT€M MPOMBIThIE MUKPOYACTHUIIBI CYCIEHIUPOBAIN
B pactBope, comepxamem NaOH u stanon, mist momudukamuu nosepxHoctu NSTMP. Oty
CTaJIO BBIMOJHAJIN B COCYZle C PyOAIIKOH, U TEMIIEpPaTypy CYCIEH3UH MOAAEPKUBAINA OKOJIO 8
°C. TectupoBaiu HECKOJBKO yCJIOBHI 00pabOTKMU MOBEPXHOCTH, KaK MOKa3aHO B Tadjume 12.
Ilocne nMOMONHUTENBHOM TNPOMBIBKM B BOJIE W aHAIW3a KOHIEHTPALUU MHKPOYACTHIL U
JIEKapCTBEHHOro cpencTtsa B obOpabarbiBaeMbix oOpasuax, cycmnensuro STMP nosogwmm o
1IeJIeBOIl KOHLIEHTPALUHU Nepes 3aMOJHEHNEM CTEKJSIHHBIX (DJIakOHOB. B HEKOTOPBIX MapTHsX K
KOHEYHOW CyCNeH3MH A00aBJsIM MaHHUT. 3areM (pJlakoHbl JTHOGMIN3UPOBATIM U FEPMETUYHO
3akpeiBanu. [Iporecc monyueHnss MOXKeT ObITh 3aBepIIeH aCeNTHYECKH, U KOHEYHbIH MTPOAYKT BO
(hmakoHaX Tak:Ke MOKET OBITh OKOHYATEIBHO CTEPUIIM30BAH 3JIEKTPOHHBIM MyYKOM WJIM raMma-
00JIy4eHneM.

Taéauua 12. Coctas n napametpsl 06padoTku STMP, nosryuyeHHBIX B KpynmHOM MacmiTade

NSTMP
DP Cropocts O6paboTka noB-TH Ben.

12544 | PLGA- [ | Cynummmual DMSO | PO Bpewn | | NaOH | meuroo

(r) PEGS5k (r) maJjar (r) (r) (06/MmuH) (MuH) (MM)

36 0,36 640 16,5 260 4000 30 |30% | 0,53

36 0,36 640 16,5 260 4000 60 | 30% 75

36 0,36 640 15,3 260 4000 30 | 40% | 0,075

36 0,36 640 15,3 260 4000 30 |40% | 0,75

36 0,36 640 15,3 260 4000 30 |40% | 0,75

36 0,36 640 15,3 260 4000 30 |40% | 0,75

36 0,36 640 3600 30 |50% | 0,75

36 0,36 640 3600 30 |40% | 0,75

36 0,36 640 260 3300 30 |50% | 0,75

36 0,36 640 15,3 260 4000 30 |40% | 0,75

36 0,36 640 3600 30 |60% | 0,75

36 0,36 640 15,3 260 4000 30 |40% | 0,75

36 0,36 640 3600 30 | 70% | 0,75

36 0,36 640 153 260 4000 30 |50% | 0,75 ManHuT

36 0,36 640 15,3 260 4000 30 |60% | 0,75 ManHuT

36 0,36 640 153 260 4000 30 | 70% | 0,75 ManHuT

172 1,72 1280 30,6 520 4000 30 | 70% | 0,75 ManHuT
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172 1,72 1280 3600 30 | 70% | 0,75
172 1,72 1280 3600 25 [70% | 0,75
172 1,72 1280 30,6 520 4000 30 |60% | 075 ManuuT
172 1,72 1280 30,6 520 4000 30 |60% | 075 ManuuT
172 1,72 1280 3600 25 [70% | 0,75 ManHuT
172 1,72 1280 30,6 520 3800 30 |60% | 075 ManHuT
172 1,72 1280 30,6 520 4000 30 |60% | 075
172 1,72 1280 30,6 520 4000 30 |60% | 075

Cnocobnocts k arperaunu STMP in vitro xapakTepu30Baiu COCOOOM, aHAJOTMYHBIM
criocoQy, onucanHomy B npumepe 3. Bkparie, STMP cycnennuposanu B PBS npu 200 mr/mi, u
30-50 mxa cycnensuu BHOcWIH B 1,5-2,0 ma PBS, npeasapurensHo Harperoro ao 37 °C. Ilocne
uHKyOarmu npu 37 °C B TeueHHe 2 4acOB OLIEHUBAJIM CIOCOOHOCTD K arperalud MUKpPOYACTHI]
NyTeM BU3YaJbHOTO HAOJIONEHHWS W/WIM TOJNy4YeHHUs H300paKeHWsl TIOCHe  JIETKOro
MEXaHW4YecKoro mnepememmBanus. B nenom, Bce STMP, oOpabOoraHHble pPacTBOPOM,
copepxxkaumm 0,75 MM NaOH u EtOH npu 40% wnu Beime, obnamaiu CrOCOOHOCTBIO K
arperaimu nocje nakyoauuu npu 37 °C. ITocne nmonyueHus CyCleH3uH B PaCTBOPE THalypOHAaTa
u BHeceHust B PBS, STMP, oGpaborannbie Gonee BbicOKoM koHUeHTpauueii EtOH, mokazanu
Oomnee BBICOKYIO TeHAEHIMIO K ¢uotamun B PBS, 4WTOo CBHIETenbCTBYeT O MOHWKEHHOMN
CMAa4YMBAEMOCTH U TOBBIIIEHHONW THAPOPOOHOCTH TMOBEPXHOCTH B pe3yjbTrare 0o0paboTKu
TIOBEPXHOCTH.

JlaHHasi 3asBKa OMHUCAHA CO CCHUIKOH HAa BAapUAHThl OCYLIECTBICHHUS H300pPETCHMUS.
OnHako crenuanucTy B JaHHOW obyactu OyoeT MOHSTHO, YTO pasjiMuHble MOIU(PUKALUU U
U3MEHEHUsT MOTYT OBITh CHeJIaHbl 0€3 OCTYIUIEHHsI OT o0beMa H300peTeHUs, M3JIOKEHHOTO B
HacTtosiieM  JokymeHTe. COOTBETCTBEHHO, OIMCaHUE CleAyeT  paccMaTpuBaTb B
WUTIOCTPATHBHOM, a HE B OrPAaHUYMBAIOLIEM CMBICIE, W BCE TakWe Moau(uKamm

NpeaAHa3HAYCHDbI AJI BKJIIFOUCHUA B 00BeEM I/1306peTeHI/I$I.



N3MEHEHHASA ®OPMYJIA U3OBPETEHUSA

1. IToBepxHOCTHO-MOAU(UIIMPOBAHHBIE TBEPAbIE MHKPOUYACTHLBI sl OOecreveHus
3aMeJJIEHHOTO BBICBOOOXKIEHHS TEPANEBTUYECKOT'0 areHTa /11 Vivo, COepsKallne Mo MEHbIIeH Mepe
onuH OmopasjiaraeMblii MOJUMED, MOBEPXHOCTHO-AaKTHBHOE BEIIECTBO M TEPANEBTUYECKHI areHT,
KOTOPBIN MHKANCYJIUPOBAaH B OMOpa3jaraeMblil MOJUMeEp, MPUYeM MUKPOUYACTHLIBI UMEIOT CPeIHUIt
muametp Mexay 10 mxm u 60 mxm, conmepxat oT okosio 0,001 mpomenTta mo okosio 1 mpoueHTa
NOBEPXHOCTHO-aKTHBHOT'O BEIIECTBA, H UX MOBEPXHOCTH ObUIa MOAUDUIIMPOBAHA, YTOOBI COAEPKATh
MeEHbIIIE TOBEPXHOCTHO-AKTUBHOTO BELECTBA, YeM MHKPOYACTHUIA O MOIU(DUKAIIMH MTOBEPXHOCTH,
NpUYEM MOBEPXHOCTh MOIU(ULIPOBAHA MTPH TeMIepaTtype MmeHee yem okouo 18 °C.

2. IToBepxHOCTHO-MOAU DU POBAHHBIE TBEPAbIE MHKPOYACTHUIIBI 1O 1. 1, OTIIMYAIOLITHECS TEM,
YTO MHUKPOUYACTHIBI CHOCOOHBI 00ECIeYnBaTh CYNMPAaXOPHOHJAIBHYIO JOCTABKY TEPAIEBTHUECKOTO
areHTa B TeUEHHE 110 MEHbLIEH Mepe IBYX MECSILEB.

3. TloBepxHOCTHO-MOMU(DUIIMPOBAHHBIE TBEpPAblE MHKPOUACTULBl 1O mm.l w2,
OTJIMYAIOLIMECS] TEM, UTO TePANEBTHYECKHI areHT MPENCTABISIET COOOH HHIMONTOP THPO3UHKUHA3BI.

4. TToBepxXHOCTHO-MOAU(UIHNPOBAHHBIE TBEPIblE MHKPOUYACTHUIBI IO JOOOMY U3 mim.1-3,
OTIIMYAIOLIMECS TeM, YTO TEPaleBTHYECKHH areHT MpeacTasiseT co0oil CyHUTHHUO Win
(dbapMareBTHUYECKU TPUEMIIEMYIO COJIb.

5. TloBepxHOCTHO-MOAU(DUUIMPOBAHHBIE TBEPIAbIE MHKPOYACTHIBI 1O 1.1 wmun 2,
OTJIMYAIOIIMECS TEM, YTO TEPalNeBTUYECKHII areHT BbIOpaH W3 JOp30jaMuaa, OpUH30JAMHUIA,
OpUMOHHIWHA, TUMOJOJa, MMaTHHHOA, reduTuHHOa, >proTuHuOa, NanatuHuOa, copadenuda,
nasonanuba, masatuHuOa, HUJOTHHMOA, KPH3OTHHHOA, PYKCOJHUTHHMOA,  BaHIETaHHOA,
Bemypadenuda, 603yTunnba, kaboszanTuHUOAa, peropadennda u noHatuHUOA.

6. [ToBepxXHOCTHO-MOAU (UL POBAHHBIE TBEPIbIE MUKPOYACTHUIIBI ITO 1.5, OTJIHYAIOLIHECS TEM,
YTO TEPaneBTUYECKHI areHT MPENCTaBJsieT COOOW THMOJION WK (papMalleBTHUECKH MPHEMIIEMYIO
COJIb.

7. TloBepXHOCTHO-MOIU(UIIMPOBAHHBIE TBEPAblE MHUKPOYACTULBI MO JoOoMy u3 . 1-6,
OTJIMHAIOIIMECS] TEM, YTO MUKPOYACTHIIBI UMEIOT CpenHuil nuametp oT 20 MkM 10 40 MKM.

8. TloBepXxHOCTHO-MOAM(DHLUHUPOBAHHBIE TBEPAbIE MHKPOYACTHUIBI MO JIOOOMY u3 . 1-7,
OTJIMYAIOIINECS TEM, UYTO MO MEHbIIeH Mepe OAUH OnopasyiaraeMelii MOJHUMep MPEACTABISIET COOOM

N0 (JTAKTUA-CO-TIIMKOIHT).
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9. TloBepXHOCTHO-MOIU(UIIMPOBAHHBIE TBEPIble MHUKPOYACTULEI MO JtoOoMy u3 mim.1-8,
OTJIMYAIOIINECS TEM, UYTO MO MEHbIIEeH Mepe OAWH OuopasyiaraeMeblil OJMMep MPEACTABISIET COOOMH
NOJTH(JIAK TUA-CO-TJIMKOJIHT), KOBAJICHTHO CBSI3aAHHBIN C MOJUITHIICHTJIHKOJIEM.

10. TToBepXxHOCTHO-MOIU(HUIMPOBAHHBIE TBEPIbIE MHKPOUYACTHILI MO JIFOOOMY U3 mil.1-9,
OTJIMYAIOIINECS TeM, YTO MO MEHbIIEeH Mepe OAUH OuopasyiaraeMelil OJMMep MPEACTABISIET COOOMH
NOJU(JIAKTUA-CO-TJIMKOIMA) W MOJH(JIAKTHA-CO-TJIMKOJIKT),  KOBAJEHTHO  CBS3aHHBIH  C
MOJIN3TUJICHITIUKOJIEM.

11. IToBepxHOCTHO-MOAU(DUIIMPOBAHHBIE TBEPAbIE MUKPOUACTHIEI MO JoOoMy u3 mim.1-10,
OTJIMYAIOIINECS TeM, YTO IO MEHbIIeH Mepe OAWH OuopasyiaraeMelil OJUMep MPEACTABISIET COOOH
NOJIH(MOJIOYHYIO KUCIIOTY).

12. TToBepxHOCTHO-MOAU(DHUIUPOBAHHBIE TBEPAbIE MUKPOUYACTHUIIBI O JIEOOOMY 13 . 1-11,
OTJIMYAIOLIMECS] TEM, YTO IO MEHbIEH Mepe OAuH OHopasyiaraeMblil MOJMMEp MPEACTABIIET COOOM
HOTH(MOJIOYHYIO KHCJIOTY), KOBAJIEHTHO CBSI3aHHYIO C IO TUIICHIJIUKOJIEM.

13. TToBepxHOCTHO-MOAN(DHULUPOBAHHBIE TBEPAblE MUKPOUYACTHUIIBI MO JIEOOOMY 13 . 1-12,
OTJIMYAIOLIMECS] TEM, YTO IO MEHbIIEH Mepe OAuH OHopasyiaraeMblil HOJMMEp MPEACTaBIIET COOOH
noJau(MOJOYHYIO  KHCJIOTY) H  TOJU(MOJOYHYKO  KHCIIOTY), KOBQJEHTHO CBSI3aHHYIO C
MOJIU3 TUJICHTJIMKOJIEM.

14. TToBepxHOCTHO-MOAUDUIIUPOBAHHBIE TBEPAbIE MUKPOUACTHIIBI IO JIEOOOMY u3 . 1-13,
OTJIMYAIOIIMECS TEM, UYTO MO MEHbIIEH Mepe OAUH OnopasiiaraeMblii MOJHUMeED MPEACTABISIET COOOM
nOJH(MOJIOYHYKO ~ KHCJIOTY) ©  NOMU(JIAKTUO-CO-TJIMKOJIM/), KOBAJEHTHO  CBSI3aHHBIH  C
MOJIU3TUJICHTJIUKOJIEM.

15. TToBepxHOCTHO-MOAUDUIIUPOBAHHBIE TBEPAbIE MUKPOUYACTHIIBI IO JIFOOOMY 13 . 1-14,
OTJIMYAIOIINECS TEM, UYTO MO MEHbIIEH Mepe OAUH OnopasiiaraeMblii MOJHUMeED MPEACTABISIET COOOM
NOJTH(JIAK THA-CO-TJIUKOJIH ), MOTH(MOJIOUHYIO KUCIOTY) U MONU(JAKTH I-CO-TJIMKOJU), KOBAJIEHTHO
CBSI3aHHBIN C MOJIMA3THJICHTJINKOJIEM.

16. TToBepxHOCTHO-MOAUGDUIIUPOBAHHBIE TBEPAbIE MUKPOUYACTHIBI IO JIFOOOMY u3 mi. 1-15,
OTJIMYAIOIINECS TEM, YTO MOBEPXHOCTHO-MOAM(PHIIMPOBAHHBIE TBEPAbIE MUKPOUACTHIIBI BBI3BIBAIOT
MeHbIIIe BOCTIAJICHHS, YeM MUKPOUYACTHLLI C HEe 00pabOTaHHOW MOBEPXHOCTHIO.

17. IMoBepxHOCTHO-MOAUGUIIUPOBAHHBIE TBEPbIE MUKPOYACTHIIBI MO JIFOOOMY U3 mi. |-
16, oTaMYAIOIIUECS TEM, 4YTO MOBEPXHOCTHO-MOMU(UIMPOBAHHBIE TBEPAbIE MHKPOUYACTHLIBI

SIBJITFOTCA MOAXOASINNUMHA JJIsI MMIJIAHTATA.



18. IToBepxHOCTHO-MOAU(UIIMPOBAHHBIE TBEPAbIE MUKPOYACTHIIBI MO JIFOOOMY U3 mi. |-
17, oTauYaroIuecss TeM, 4YTO MOBEPXHOCTHO-MOMU(HUIMPOBAHHBIE TBEPAbIE MHKPOUYACTHLIBI
SIBJISIFOTCS TOAXOASIIIIMHE ISl TJIA3HOTO UMILJIAHTATA.

19. IToBepxHOCTHO-MOAN(UIIPOBAHHBIE TBEPAbIE MUKPOYACTHIIBI MO JIFOOOMY U3 mi. |-
18, oTnuyaromuecss TeM, YTO MOBEPXHOCTHO-MOMU(HUIMPOBAHHBIE TBEPAbIE MHUKPOUYACTHLIBI
SIBJITIOTCS] TOAXOASLIUMHE 7151 O TATbMOJIOTHYECKON JOCTABKH.

20. IToBepxHOCTHO-MOAU(UIIPOBAHHBIE TBEPbIE MUKPOYACTHIIBI MO JIFOOOMY U3 mi.1-
19, omnuyaromuecss TeM, YTO MOBEPXHOCTHO-MOMU(HUIMPOBAHHBIE TBEPAbIE MHUKPOUYACTHLIBI
SIBJISIIOTCSL TOOXOASALUMMH JUISi TMYTH JOCTaBKH, BBIOPAHHOTO W3 TPYIIBI, COCTOSILIEH W3
UHTPABUTPEATBHON, WHTPACTPOMAJIBHOW, WHTPaKaMepalbHOHN, CyOTEHOHOBOH, CyOpeTHHABbHOM,
peTpoOynbpOapHOI, nepuOyIp0apHON, CyNPaxOpHUONIAILHOM, KOHBIOHKTUBAJILHOM,
CYOKOHBIOHKTHBAJILHOW,  OMHCKJIEPATbHOW, 3aJHed  OKOJIOCKJIEPATbHOW, IMEePUKOPHEATbHON
UHBEKIUN U HHBEKIUU B CII€3HO-HOCOBOW KaHAJI.

21. IToBepxHOCTHO-MOAM(DUIIMPOBAHHBIE  TBepAble  MUKpodacTHubl  mo 120,
OTJIMHAIOIIMECS. TEM, UTO IIYTh JOCTABKH SIBJIIETCS CYNPaxOPHOUAAIBLHBIM.

22, HNuabekunoHHBIA MaTepuall AJisi TOCTaBKH i1 VIvo, COAep Kaluil MUKPOUYACTULBI 1O
nobomy u3 . 1-21 B hapMarieBTHUECKH TPUEMIIEMOM HOCUTENE [Tl BBEIEHUS i1 VIVO.

23. WHbeKIMOHHBI MaTepuasl il OOCTAaBKH 7 Vivo 1O M.22, IOTOJHHUTENBHO
comep Kaluil YCUIINTENb BI3KOCTH, COAEPKAINA THaTypOHAT HATPUSL.

24. WHBbeKIMOHHBIN MaTepra Juisl AOCTABKY i1 Vivo 110 T1.21 unmu 22, OTIIHYAIOIIUICS TeM,
YTO MHBEKIIUOHHBIH MaTEPHa SIBJISIETCS MOIXOMSIINAM IJIsl ITyTH JOCTABKH, BHIOPAHHOT'O U3 IPYIIIbI,
COCTOSIINEH W3 WHTPABUTPEATbHONW, HHTPACTPOMAJIBHOM, WHTpPaKaMepabHOH, CyOTEHOHOBOM,
CyOpeTHHAIIbHOI, peTpoOyIBOapHOIA, nepuOyIbOapHOi, CYMpPaxOpHOHIAILHOIM,
KOHBIOHKTHBAJIbHOW, CYOKOHBIOHKTHBAJIBHOW, OSMHCKJIEPATIbHOW, 3aJHEHl OKOJIOCKJIEPaTbHOM,
MEePUKOPHEATbHON HHBEKIIUY U HHBEKIUU B CIIE3HO-HOCOBOW KaHAJL.

25. WHBbeKnOHHBIN MaTepuai i IOCTaBKH i1 VIvo 1O .24, OTIIMYArOIUNCS TeM, YTO
MyTh JOCTABKH SBJISIETCS CYMPAXOPHUOUIATIEHBIM.

26. WHBEKIMOHHBIH MaTepuan ajisi OOCTaBKH ik Vivo mo JoboMmy u3 mnm22-25,
MOAXOISIIUN JIJIs1 UMILJIAHTATA.

27. Criocob JieueHrs HapyLIEHHs, BKIIOYAIOLIHI BBeIEHHE CYOBEKTY, HY)KIAOLIEMYCs B
3TOM, MOBEPXHOCTHO-MOIU(ULIHPOBAHHBIX TBEPABIX MHKPOYACTHUI MO JitoOoMy u3 mm. 1-21 mis
obecreueHnsl 3aMeJIEHHOTO BBICBOOOYKIEH!S] TEPAEBTUYECKOr0 areHTa, Mpu 3TOM MOBEPXHOCTHO-

MOIU(PHUIIMPOBAHHBIE TBEPIbIE MUKPOYACTHIIBI BBOIATCS MYTEM HHBEKIIHH CYOBEKTY.
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28. Crocob6 mo m.27, OTIMUYAIOLIUICS TEeM, YTO MMOBEPXHOCTHO-MOIM(HLINPOBAHHBIE
TBEPble MHKPOYACTHUIIBI BBOISATCS MyTeM HWHBEKLIUH HWHBEKIHOHHOTO MaTephaa, COAEPKaIlero
(hapMareBTHYEeCKU MPUEMJIEMbIN HOCHTEJTb.

29. Crnoco6 mno m27 wmm 28, OTIHYAOIIMKICS TEM, YTO IOBEPXHOCTHO-
MOIU(UIIPOBAHHBIE TBEPAbIE MUKPOYACTHUIIBI HE BHI3BIBAIOT HMMYHHBINA OTBET.

30. Cnocob mo robomy u3 nn.27-29, OTIIMYAIOLIUHACS TEM, YTO TEPANEBTHUECKHH areHT
npeacTaBisieT COOOH HHTUOUTOP THPO3UHKUHAZKL

31. Cnocob mo robomy u3 nn.27-30, OTIIMYAIOLIUHACS TEM, YTO TEPANEBTHUYECKHH areHT
npencraBiisier co00i CYHUTUHUO WK (papMalieBTUUECKH TPUEMIIEMYIO COJIb.

32. Cnocob mo robomy u3 nn.27-29, OTIHYAIOLIUHACS TEM, YTO TEPANEBTHUYECKHI areHT
BeIOpaH W3 HOp30JaMKaa, OpHH30JaMHAA, OPUMOHUIMHA, THMOJIOJIA, MMATUHUOA, repuTuHHOA,
spaotunuba, nanatuauba, copadennba, maszomanunba, mazaTMHUOA, HUJIOTHHHOA, KPU3OTHHHOA,
pykcosmtiHuOa, BaHmeranuba, BemypadenunOa, Oo3yTuHmHOa, kabozaHTHHHMOA, peropadeHnda u
noHaTUHUOA.

33. Crnocob mo m.32, OTIMYArOIIUIICS TEM, YTO TEPANeBTUYECKUIl areHT MPEICTaBIIseT
co00it TUMOJION MK (hapMaLeBTHUECKH TPUEMIIEMYIO COJIb.

34, Criocob o ro6omy u3 . 27-33, OTIMYAOLIMIICS TEM, YTO HAPYLIEHUE MPENCTABISIET
coboii oTambEMOIOrHUecKoe HapyIIeHuE.

35. Crocob6 mo mobomy w3 mnm.27-34, OTIMYAIOLIMNACA TEM, YTO I[OBEPXHOCTHO-
MOIU(HUIHPOBAHHBIE TBEPAblE MHKPOYACTHIIBI SIBJISIOTCS MOAXOMALIMMH JJIsi MYTH JOCTABKH,
BBIOPAaHHOrO M3  TPYMIbI, COCTOSIIEH W3  HMHTPABHUTPEAIBbHOH,  HHTPACTPOMAJbHOM,
HHTpaKaMepaJibHOW, CyOTEHOHOBOW, CyOpeTHHaNbHOH, peTpoOynbbapHoOli, mepudynbOapHOii,
CYIPaxOpPHOU IAJIbHOM, KOHBIOHKTHBAJIBHOW, CyOKOHBIOHKTHBAJBHOM, SMUCKIIEPAILHON, 3aaHEH
OKOJIOCKJIEPAIbHOM, MEPHKOPHEATIbHOW HHBEKIHH U HHBEKINH B CJIE3HO-HOCOBOW KaHAJL

36. Criocod no mobomy u3 mi. 27-36, OTIMYAIOIIUNECS TEM, YTO CYOBEKTOM SIBIISIETCS

YECJIOBCK.
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1. Basis ol the réport
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[Z] the international application in the language in which it was filed.

E] a translation of the interational application inte which is the language of
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b D This international seaich report has been established taking into account the rectification of an. obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). .

c D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Bok No=t*

2: @ Certain claims were found unsearchable (see Bok Ne. [1).

@ Unity of invention is lacking (see Box No. 111}

i

4. With regard to the title,
X the text is approved as submitted by the applicant,
D the text has been established by this Authority to read as follows:

5. With regard 1o'the abstract,
the text is approved as submitted by-the applicanit.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV, Theapplicant may
within one month from the date of mailing of this international search report; submil comments to this Authority,

A
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6. With regard (o the drawings,
" & the figure of the drawings to be published with the abstract is Figure Wo. 18
!Z} as suggested by the applicant,
D as selected by this Authority, because the applicant failed to suggesta figure.
D as selected by this Authority, because this figure better characierizes the invention.
b. D none of the figures is to be published with {he abstract,
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BoxNo. ll Observations where certain claims were found unsearchable (Continuation of item 2 of first shicet)

This intemational search repori has not been established in respect of certain claims under Article 17(2}(a) for the following réasons: *

L D Claims Nes.:

because they relate to subject matter not required 1o be searched by this Authority, namely:

2 D Claims Nos.: ; v
because they relate to purts of the intemational application that do not'comply with the prescribed requirements to such an
extent that no meaningful intermational search can be carried out, specifically: :

) e

3. Claims Nos.: 129, 149, 151, 165, 167
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.:4(a).

Box No. 111 Observations where unity of invention is tacking (Continuation of ifem 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows;

See Extra Shaet i

. )
Claims 1-4, 11, 12, 17-37, 46-52, 54, 65-78, and 139-143 have bean analyzeid subject to the restriction that claims read on ik
surface-modified solid aggregating microparticles comprising at least one blodegradatile polymer that: (i) have a solld core, wherein j‘l‘h'a'
solid core comprises a biodegradable polymer with less than 10 percent parasity by ratio of void space to total volume, wharein the + :
microparticles comprise poly(lactide-co-glycolide); (i) include a tharapeutic agent, wherein the therapautic agent'is a pharmaceutical *7* |
drug, wherein the pharmacsutical drug is sunitinib, wherein the microparticles have a drug loading of 1:40 percent by weight; (i havea |
modified surface which has been treated under mild conditions at'a temperature less than about 18 C 16 remave surface surfactantor..... |
both surface surfactant and surface pelymer, wherein the surface modification s carried out at & pH between about 14 and about 12; (V)
are sufficiently small to be injected in vivo; (v) aggregate in vivo to form at least one pellet of 500 um in vivo which provides sustained |
drug delivery in vivo for onié month; wherein the surface madifiad solid aggregating microparticles are suitable for injection. g

1. D As.all required additional search fees were timely paid by the applicant, this international search report covers all searchable™ ‘
claims, :
2. E] As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite paymentof
additional fees, BT

3. D As only some of the required additional search fees were timely paid by the applicant, this international search reporticovers - |
only those claimg for which fees were paid, specifically claims Nos.: , "!l!i e

a

; ‘

L vi g

4, ﬁ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricied to the invention first mentioned in the claims; it is covered by claims Nos.:

14,11, 12,17-37, 46-52, 54, 65-78, 139-143

P
i

Remark on Protest D The additional search fees were. accompanied by the applicant’s protest and, wherg applica%emtgg ;
payment of a protest fee, ’

D The additional search fees were accompariéd by the applicant’s protest but the applicable protest

fee was niot paid within the time limit specified in the invitation, , LR £ T EE
l::] No protest accompanied the payment of additional search fees. S
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Continued from Bax No. Il Observations where unity of invention is lacking

This application containg the Tollowing inventions or groups of inventions which ara notso linked a< to form a singla general inventive
concept-under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group 1#: claims 1-78 and 138-143 are drawn to surface-modified solid aggregating microparticles and injsciable materials, [
Group Il claims 79-125 and 144 are drawn to processes for the preparation of surface-modifiad solid aggragating micropariclas.
Group |l claims 126-128, 130-138, 145:150, 152-166, and 168-179 ars drawn to methods for this treatment.

The first invention of Group I+ is restricted to surface-modified solid aggregaling microparticles comprising at least ong biodegradable
polymer that: (i} have a solid core, wherein the solid core comprisas a biodegradable polymer with less than-10 percerit porasity by ratio |«
of void space to total voluma, wherein the microparticles comprise poly(lactide-co-glycolide); (il) include a therapsuitic agent, wharein the” |
therapeutic agent is a pharmaceutical drug, wherain the pharmaceutical drug Is sunitinib, wherein the microparticles have a drug loading |
of 1-40 percent by weight; (iil} have a modified surface which has been treated under mild conditions at 4 temperature less than about 18
C to remove surface surfactant or bioth surface surfactant and surface polymer, wherein the surface modification is carried out.at a pH
between about 14 and about 12;.(iv) are sufficiently small to be injectad in vive; (v) aggregate in vive to form at least one pelletof 500 -
um in vivo which provides sustained drug delivery in vivo for ona month; whisrein the surface modifiad solid aggregating micropadicles
are suitable for injection; and Injectable materials theraof, It is believed that claims 1.4, 11,12, 17-37, 46-52, 54, 65.78, and 139-143
read on this first named invention and thus these claims will b searchad without fee fo the extent that they read on the above
embodiment.

Applicant is invited {o elect additional formula(e) for each additional compound to be séarched in a spacific combination by paying an
additional fee for each set of eleclion. Each additional slected formula(e) requires the selectionofa single definition for sach compound
variable. An exemplary elaction would be surface-modifisd solid aggregating microparticles comprising at least one biodegradabie
polymier that: (i} have a solid core, wherein the solid core comprises a biodegradable polymer with Iess than 2 percent porosity, wherain
the microparticles comprise polycaprolaclone; (i) Include a therapsutic agent, wherein the therapeutic agent is a pharmaceutical drug,
wharain the pharmaceutical drug is sunitinib, wherein the microparticles have a drug loading of 0.1-5 percent by weight;. (iil) have a
modified surface which has been freated under mild conditions at a emparature less than about 5 C to remova surface suractant or
both surface surfactant and surface polymer, wherein the surface muodification i carried out at a pH between about 1 and about 6; (jv)
are sufficiently small to be injected in vivo: (v} aggregate in viva to form at laast one pellat of 4 mm in vivo which provides sustained drug
dslivery in vivo for one month: wherein the surface modified solid aggregating micraparticles are suitable for injection; and injectable
malerials tharaof. Additiohal formula(e) will be searched upon the payment of additional fees. Applicants must specify the claims that R
read on any additional elected inventions. Applicants must further indicata, it applicable, the claims which read on the first named. . 1y
invention if different than what was indicated above for this group. Failure to clearly identify haw any paid additional invention fees are lo
be applied to the “+" group(s) will regult in anly the first claimed invention 1o be searched/examined.

The inventions listed lin Groups 1+, I, and il do not refate 1o a single-genaral inventive concepl Under PCT Rule 13.1, because under
PCT Rule 13.2 they lack the same of corresponding special technical featurés for the following reasons:

The special technical features of Group I+, surface:modified solid aggregating microparticles and injectable matarials, are not présent in
Groups 1L.and IIl; and the special tachnical festures of Group Il processes for the praparation of surface-mudified solid aggregating
microparticles, are not present in Groups 1+ and Il and the special technical features of Group 11, methods for the treaiment, are not =
presentin Groups 1+ &nd |1, ;

v gt
The Groups I+, 1l and Il formilas 4o riot shars a significant structural element requiring the selaction of aliernatives 1o tha soiid gare
and therapautic agent. i

i
The Groups I+, 1f; and 1il share the technical features of suace-madifisd solid aggregaling microparticles comprising at lsast one
biodegradable polymer that; {i) have a solid core; (il include a therapeutic agant; (ill) have a madified surface which has been treated i3
under miltt conditions at a temperatura less than about 18 C to remove surtace surfactant or both surface surfactant and surface ¥
polymer; (iv) are sufficiantly small to be injected in vivo; (v) aggregate in vivo to form at laast one pellet of at least 500 urm in vivo which,
provides sustained driig delivery in vive for at lsast one month: and an injectable material that comprises the microparticles in'a 1
pharmaceutically acceplable carrier for administration in vivo. However, thase shared technical features do not represent a contribution
over the prior art. .

Specifically, WO 96/20898 A2 to The Board of Regsnts teaches surface-modified solid aggregating microparticles (Abstract: Pg. 53, Lis.
8-13) comprising at least ore blodegradable polymer {(Abstract; Claims 1, 4, and 5) that: (i) have a solid core {Abstract; Claim 1; Pg. 8,
Para. 5). {ii) include a therapautic agent {Abstract: Claim 1:Pg. 6, Ln. 13 through Pg. 7, Lr. 7); (iii) have a modified surface which has
been treated Lnder mild. conditions at & temperature less than about 18 C 1o remove surface surfactant or both surface surfactant and
surface polymer (Abstract; Py 8, Lns, 13-18: Pg. 17, Lns. 1:9); (iv) are sufficiantly small to be injected in vivo {Claims 141 and 158, Pg.
25, Lns, 7-14); {v) aggregate in vive which provides sustained drug delivery in vive for at least one month (Pg. 53, Lns. B-13: Pg. 26, |ns:
5-8; Pg. 82, Lns. 1-7}; and an injoctable miaterial that comprises the microparticles ina pharmacautically acceplable carrier for
administration in vivo {Claim 156: Pg. 25, Lns. 1:6). .

R

Forni PCT/ISAI2Z10 (exira sheet) (January 2015) i




PCT/US2016/061706 16.03.2017

INTERNATIONAL SEARCH REPORT International applicativn Wu;

PCT/US2016/061706

Additionally, "Rapid tumoritrapic accumulation of systemically injecied plateloid partitles and their biodistribution” 1o van de Ven et al.
teach surface-modified solid aggregating microparticles (Pg. 148, Col. 2, Para. 2, 2.3 Particle fabrication and conjugation) that; (v)
aggregate in vivo to form at least one pellet of at least 500 um in'vivo (Pa. 149, 'Col. 1, Para. 2: Pg.1580, Col. 1, 3.2 Parlicle localization
atthe organ scale; Pg. 151, Fig. 3a). '

The inventions listed in Groups 1+, Il and 1l therefore lack unity undar Rule 13 because they do not share a same or corresponding
special technical feature.

Form PCT/ISA/ZI0 (extra sheet) {January2015)
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