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OIIMCAHVIE M3OBPETEHNVA
2420-557668EA/025
[TIOJIOBOJIOKOHHAST MEMBEPAHA C VJIYUIIEHHOM BMOCOBMECTHMMOCTEBIO U
YMEHBIIEHHEIM 3SJIIOMPOBAHUEM T'MIOPOSUIIBHOI'O IIOJIMME PA

OBJIACTE TEXHUKU

[0001] Nz00peTeHne OTHOCUTCH K criocodby NIPOU3BOIOCTEA
IIOJIOBOJIOKOHHOM MeMOpPaHE, a TaKXe K IIPOMU3BEIEHHEM 3TUM CIOCOOOM
IIOJIOBOJIOKOHHEM MeMOpaHaM, MaTepuall KOTOPHX BKJIUaAeT IUIPOOOOHEIM
Y TUOPOOWMIIBHEI IHOJMMep M ofjlagaeT YJYyUYNeHHOV OMOCOBMECTMMOCTEIO,
B YaCTHOCTM, VYJIYUIeHHEMM CBOMCTBaMM B OTHOWEeHMM aKTuBauuu Cbha u
«roTepm TpoMbouuTOoB» (Platelet Loss).

YPOBEHE TEXHVKU

[0002] [IOJIOBOJIOKOHHEE  MeMOpaHB MMPOKO  [NIPUMMEHAKTCHA  IOJIA
OUMCTKU KUOKOCTEMN . B YaCTHOCTH, B MeIVUIMHCKOMN TeXHUKE
[IOJIOBOJIOKOHHEE MeMOpPaHH MCIOJbE3YIRT IIJS OUYMCTKM KPOBM IIPU IOUaJIMU3e
Yy TaluMeHTOB C 3abojleBaHMAMM IIodueK. I[IOJIOBOJIOKOHHEIE MeMOpPaHH
yCTaHaBJIMUBAaKT B bopwme [IYyUKOB [IOJIOBOJIOKOHHEIX MeMOpaH B
OMIBETPOBAJIEHEX MOIYJIAX, KOTOPHE IMIPUMEHST IJII 5SKCTpaKoplopaJbHOM
00paBoTKM KPOBU. IIPOMBBOOCTBO OMILTPOBAJIBHEIX MOIOYJIeM IJS OUMCTKU

KpoBM, TakK Ha3HEBaeMBIX IMaJin3aTOoOpoB, OCYymeCTBJIAeTCA B MaCCOBOM

Macmrade.

[0003] IIoJIOBOJIOKOHHEIE MeMOpPAaHB, I[IpUMEeHSeMHEe OJIS OUMCTKU
KpPOBM, COCTOAT, 3adacTyln, M3 OIHOTO IMIPOOOBHOTO M  OOHOTO
TUOPOQUIIBEHOTO oJmMmepa, B YacTHOCTH, nus IIOJIUCYJIEQOHA u

MNOJIMBUHWIINIMPPOJMIOOHA, IIOCKOJIBKY 32TUM MaTepMaJlel OoKas3aJIMCb OCOOeHHO
T'eMO COBME C TUMEIMU u [IO3TOMY, B YaCTHOCTH, ABJIAKTCSA
NIpennoyTUTeJIbHEMA c MeOUIIMHCKOM TOUKU 3peHus B oBjacTu
remMonoMaan3a. Iloo «IIOJUCYJILQOHOM» B KOHTEKCTe HacTodmeM 3asaBKU
[IOHMMAaeTCd IIOJIMMep, MMelmuy CcyJIbQOHOBYID TPYIINY B OCHOBHOM WU
BOKOBOM Lenu HoJuMepa. TUIMUHBIMM [OIPEeOCTAaBUTEIAMY IIOJIUCYJILOOHOB
ABJIAITCSA IOJIUCYJILPOH Ha OCHOBe tucdeHoJIa A (PSU),
nomzodrpcyinsdoH (PES), noambdeHMIICYJIBEQOH M COIOJMMEPH, COIepXalue
CyJIbOOHOBHE TPYIIH. B COBpeMEHHOM YPOBHE TEeXHMKM TaKXe W3BeCTHH
IpyTMe TIPeNCTaBUTENM IIOJMCYJIbBQOHOBHX IIOJIMMEPOB, IMIPUIONHHE IIJIA
IPOM3BOACTBa MeMOpaH mJa o00paboTkM KPOBM B KOHTEKCTe HacTodAmeln

3aABKM. Ilonm LKIIOJIMBUMHWIITIMPPOJIMIOHOM IIOHVMaeTCHAd IIoJIiMmMeP,



IoJIydaeMeln npu VICIIOJIE 30BaHUN B KaduecTBe MOHOMEPOB
BUHWIINIVMPPOJINIOHA VIV ero IIPOV3BOIHEX . Ipy M IPUT O IHEMU
TUIPOPOOHEMM [IOJIMMEPAMU ABJISTCSH I[IOJMaMAL, IOJIMAKPUIIOHUTPWUII WU
pereHepUpoBaHHaad LeJJIJIo3a W IIPOM3BOIOHHE LEJUJIJIO3E. FEioe OoIHMM
NIPUTOOHEIM TI'MOPOOMIIBHEM IIOJIMMEPOM SABJISETCS MOJIMUDTUIIEHTJIMKOJID .

[0004] OCHOBHBE IMIPUMHIMIIEL CO3IaHMA IIOJIOBOJIOKOHHEX MeMOpaH U
UX IPOM3BOLACTBO OIMCAHH B M3BECTHOM YPOBHE TEeXHUKMN:

— Marcel Mulder; Principles of Membrane Technology; Kluwer
Academic Publisher 1996; Kapitel III, Preparation of synthetic
membranes

- EP 0 168 783

[0005] CormJlacHO OIIMCaHHEIM B M3BECTHOM YPOBHe TEeXHUKU
criocobam MU3TOTOBJIEHUA [IOJIOBOJIOKOHHEIX MeMOpaH, oBecrieunBamT
NPAIMJILHEM pPacTBOpP, comepxamui IMAPOoQOOHEIM I[IOJIMMEep Ha OCHOBEe
noJaucyiabdoHa, IUIPOGOBHHIN IIOJMMEP Ha OCHOBE BUHMJINMPPOJMIOHA, B
YaCTHOCTH, IIOJIUBUHUJIIIVMPPOJIUIOH, u OOVH VI HECKOJIbKO

paCTBOpMTeﬂeﬁ ", B CJlydae HeOoOXOIVMMOCTH, nobaBsok. B kauecTBe

pacTBOpPUTEI A IPpUMEeHdT TpaIoULMOHHEE [IOJIAPHEE arlpOTOHHEE
pacToBRpUTENIN, B YJaCTHOCTH OVMe TuJialle TaMuU I (DMAC) , N—
Me TUIINIUPPOJINIOH (NMP) , OUMe TUIIGOpMaMIL (DMF) VI
ouMeTuJICyJIbdokcun (DMSO) . IlpyM >TOM, HaMMEHOBaHME «PaCTBOPUTEJIbL»

OTHOCHUTCA K paCTBOpHDMGﬁ criocobHoCTH pacTBOpUTEJIA IIO OTHOIMEeHMK K

IIPVMMEH A€MEIM I1oJimMepamM, B YaCTHOCTUM HOﬂMcyﬂb®OHy u
TIOJIMBUMHWIITIMPPOJIMOOHY . IHoBaBku, HallprMep, IIOJIAPHEIE IIPOTOHHEIE
KMOKOCTV, Kak, HaliprMep, BOIOa, Takrxe MOT'WYT B HeDOJIBINMX

KOJIMUeCTBax HABJATLCS COCTABHOM YacCTbld NPAIMJIBHOTO pacTBopa. B
COBpPEeMeHHOM YPOBHE TexXHUKM WU3IBECTHH TaKXe CMeCH PacTBOPUTEJIEN.
[0006] MpanuibHY Maccy opanyT uepes KpecTooOpa3HHM
KOHILUEHTPUUECKUM KOJIBLEeBOM 3a30p Oouiabepr. IlpaouibHasa oOouiabepa,
KpoMe TOTO, VMeeT I1LeHTPaJlbHEM KaHalJl, dYepe3 KOTOPHM [IOHalT
KOaryJiaTop. OBBIYHO, KOaryJaTop npencraBiydeT coBon CMecCh
allpOTOHHOT'O IIOJIAPHOT'O pacTBOpUTEJIS, Kak, HalpuMep, DMAc, wu
IPOTOHHOM XMIKOCTM, Kak, HalpuMmep, BoIa. IpaOWJIbHYK Maccy U
KOaTyJIATOP IIOCPEeOCTBOM KOJIBLEBOTO 3a30pa M LeHTpallbHOTO KaHala
npeobpasyT B HOpAIeHYK HUTL, BO BHYTPeHHeM KaHalle KOTOopou

HaXoIMTCA KoaryJIATOp. SaTeMm IIpAdoeHy® HMTE, KakK IIpaBMJIO, IIPOBOOAT



yepes3 BOBIOYMHHM Yy4YacTOk, TI'Ie INPAOMJIbHasg Macca OpsadeHOWM HUTU
HauMHaeT Koal'yJIMpOoBaThbCad M o0O0pa3yeT IOBYyX(Oas3HYK CHUCTEMYy U3 TeJlb-—
M 30Jb—0a3. 3aTeM NpaIeHyKn HUTHb HaOpaBJSKORT B OCAIMTEJIbHYK BaHHY,
B KOTOPOM HAXOOMUTCHA OCaIUTeJb. [IpM BBeOeHMM B OCAIUTEJIbHYI BaHHY
n3 npsaneHom HUTU bopmMupyeTCH IOJIOBOJIOKOHHA I MeMOpaHHas
CTPYKTypa. B KadeCTBe oOocaluTeJid, KaK I[IpaBWUJIO, MWCIOJb3YyKT BOIY
MM CMeCb IIPOTOHHEIX WM AalpPOTOHHHEX pPacTBOPUTEJIEM, B YaCTHOCTH,
BOIOH W OUMeTWJalleTaMuOa, H-MeTUINIUPPOJMIOHAa, IUMEeTHUIIQopMaMUIa
WV IOVUMETWUIICYJIEQOKCHIA. 3aTeM IIOJIyUeHHYID IIOJIOBOJIOKOHHYK MeMOpaHy
IpOBOIOAT UYepes3 IIPOMBBHEE BaHHE, CyllaT M 3axXxBaTHBAalT MOTAaJIbEHOMU
MamyHoM. C MOTaJIbHOM MaMMHE IIOJIOBOJIOKOHHEE MeMOpPaHE MOTYT OHTH
CHATH B bopme [IOJIOBOJIOKOHHBIX IIYU4KOB. Ioisa M3TOTORJIEHU A
[IOJIOBOJIOKOHHHX MeMOPAaHHEIX OUIIBETPOR IIYUKM IIOJIOBOJIOKOHHHEHIX MeMOpaH
IIoOMEemamnT B KOPIYyC, IIPedloUuTUTEeJIEHO, UMIMHIPUUYECKUM KOoplycCc. KOHIIH
[IYUYKOB IIOJIOBOJIOKOHHEIX MeMOpaH 3aleJlHBalT B 3aJIMBOUHYID Maccy,
BEHICBOOOXIOAaA OTKPEITEIE KOHLE IIOJIEIX BOJIOKOH. 3ajJMBOUYHAadA Macca
oBpaszyeT YIUIOTHAKIYI 00JaCcTb MeXOy BHYTPEHHMM IIPOCTPaHCTBOM
[IOJIOBOJIOKOHHEIX MeMOpaH, KOPIYyCOM M OKpPYyXallKM I[IOJIOBOJIOKOHHEE
MeMOpaHH OIPOCTPaHCTBOM. TakuMMmM o0pas30oM, B ITOTOBOM IIOJIOBOJIOKOHHOM
MeMOpaHHOM (QuIbLTpe obpal’yeTcs IIepBoe IIPOCTPaHCTBO, OXBaTHBAaKIEe
BEePXHUM ¥ HWXHMM II0 IIOTOKY YUaCTKM KOHIIOB IIYUKOB IIOJIOBOJIOKOHHEX
MeMOpaH M BHYTPEHHee IMIPOCTPaHCTBO IIOJIOBOJIOKOHHHX MeMOpaH. BTopoe
IIPOCTPAHCTBO, COOTBETCTBEHHO, oOpasyeTcd M3 o0JlacTM B IIPOMEXYTKE
MeXIy IIOJIOBOJIOKOHHHMM MeMOpaHaMM UM MeXxIOy CTeHKOM Koplyca u
[IOJIOBOJIOKOHHEMM MeMOpaHaMM. Bjaromaps BIyCKaM IJIS TeKyuel cpend
B KOPIIyCe IOJIOBOJIOKOHHOTO MeMOpPaHHOTO OQOMUIbLTPa, BO3MOXHa IIoJaua U
OTBeleHMe XUOKOCTeM M TeKyduMx Ccpeo B IIepBoe U/UJIUM BTOpPOe
[IPOCTPAHCTBO IIOJIOBOJIOKOHHOTO MeMOPaHHOTO OQWMJIbTPA.

[0007] OTneJdlbHEIE B3Talb M3TOTOBJIEHUMSA HABJIAOTCSA pPellanlyuMyU  OJIS

IIPOMIBOOCTEA TIOJIOBOJIOKOHHEIX MeM@paH C YJIydle HHBEIMIM pa@quMM

XapaKTepUuCTUKaMU u napaMeTpaMn pa3nesyieHnsd. ITo CyIeCcTBY,
[IPOMU3BOINTEJIBHOCTE paslieJleHn s u YeTKOCThb pa3nejyieHmns
MIOJIOBOJIOKOHHEIX MeMOpaH B oBiacTu dMIIbE TPpauUM C LIeJIbo

SKCTPAKOPIIOPAJBEHOM  00pal®oTKM  KPOBM  ABJISOTCS  pPelanmyMMu — OJIS
Hamjexamero  TepaleBTUUYeCKOTO IIpuMeHeHuda. IlosToMy B crnocobe

IIPOMI3BOOCTEBA BaAaXHO COIJIaCOBaTb STallbl M3T'OTOBJIEHMA TaKIMM O@paSOM,



YyTOOH IIOJYYUMTL MCKOMEE padoure XapaKTepMCTUKMY IIOJIOBOJIOKOHHEX
MemMmOpaH, HeoOXOoOVMEE nJis HaJjexamero TepaleBTUUeCKOoTO
NprMeHeHMs. Hapsgamy Cc STuM, CHoco0 OPOM3BOIACTBA OKAa3HBAaeT TaKxXe
pemanmee BJIMAHME Ha OMOCOBMECTMMOCTL IIOJIOBOJIOKOHHEIX MeMOpaH. Ilon
B1MOCOBMECTHMOCTHIO npu 2TOM [IOHMMAaeTCa busmoJoTMUeCcKas
COBMECTMMOCTE IMalIM3aTopa IIPpM BKCTpakoplopalJibHOM o0paboTke KpPOBU
nauMeHTa. B YACTHOCTH, TIOJIOBOJIOKOHHA A MeMmOpaHa W
COOTBETCTBYKINUN TIOJIOBOJIOKOHHEM MeMOpaHHEM OUIIETP (HDajiee TaKxke
VIMEHY & MBI OMaJin3aTop) cCumMTaeTCcsa B0 COBME C TUMEIM, ecJm npu
KOHTAKTe C KPOBBID BO BPEeMS BSKCTPAKOPIOpalIbHOM o00pa®oTKM KPOBU OH
He BH3HBAET WJIM BHS3HBAeT TOJIBKO He3HAUMTEJILHHE OTpHullaTesIbHHe
peaxkuun. Takve peakKUUMy MOTYT OHTEL  BHE3BAaHHE B3aMMOIEMCTBUEM
IIOBEPXHOCTEN IIOJIOBOJIOKOHHEX MeMOpaH C KOMIIOHEeHTaMM KpPOBU. O5TO, B
YAaCTHOCTM B3aMMOIENCTBMEe C KPOBBI Ha KJEeTOUHOM YPOBHE, a TakKxe
B3aMMOIENCTBME C MMEMUMMCS B IJIa3Me KPOBU MIPOTEeMHAaMH.

[0008] Ins oLeHKM OMOCOBMECTUMMOCTM MMEKIMXCSI B Ipomoaxe
IMaJn3aTopPoB, COIJIACHO crHnocofy, IOpeljioxeHHOMY Vienken um mp. (A.
FErlenkotter, P. Endres, B. Nederlof, C. Hornig, J. Vienken;
Artificial Organs; 32 (12), 962, (2008)), OpIraHM3YIOT UUPKYJISIINIO
ofbpaslla KPOBU uUepes3 OMaJM3aTop B TeueHMe OIpelnes]IeHHOTO BpeMeHU U
PETUCTPUPYIT BO3HMKAaKMMe IIOOOUHHE peakKlMuM C IIOMOINLI BHOOPKM, Tak
Ha3HBAaEMBIX, MapKepoB I'eMOCOBMEeCTUMMOCTHM. CoOIJIaCHO BSTOoMY CIocoby,

B KauecCTkBe MapKepOB TI'eMOCOBMECTVMOCTNM MCIIOJIEI3YKT KOMHﬂeMeHTapHHﬁ

baxkTOp 5a (Cha), TPOMOUMH—aHTUTPOMOUH III-KOMILJIEKC (TAT),
KOJIMUECTBO TpoMOouUUTOB («platelet count» - PLT), TpoMOOUUTapPHLN
bakTop 4 («platelet factor» - PF4) wu BHIOEJIEeHMe 3JlacTa3H U3

IIOJIMMOPQOAOEePHEX I'paHyJiounTor (PMN-mjiacTasza) .
[0009] g oleHKM OWMOCOBMECTMMOCTHM OMaJIM3aTOPOB, COTIJIACHO
2TOMY criocodby npenjlaraeTcs OlLlIeHMBATh oTHOeJIbHHE MapKept

TeMOCOBMECTVMOCTHM II0 CcHucTeMe OaJlJIbHOM oOlLleHKM. Takxe InpenjiaraeTc4d

ofmui nokKaszaTesJlb I'eMOCOBMecCcTMMOCTM  («Total Hemocompatibility
Score» — THS) ovaamMsaTopa  pacCuMTHBATE Ha OCHOBaHUM 0alljioB
OTIEeJIbHEIX MapKepoB TeMOCOBMECTUMOCTHU u, TaKVM obpasoM,
CPaBHUBATH pasJInyHbEe IMaIn3aTOPH B OTHOIEHUN nX

BMOCOBMECTMMOCTH .

[0010] B wmTOTre CTaJilo SACHO, UYTO KakK MaTepuall MeMOpaHH, TaK U



Pa3JIMYHEEe CIOCOOH CTepuiM3alny, [OIPpM I[IOMOIM KOTOPHEX CTEePUIIN3YIT
nMepmmecsa B Ipoaxe IOMain3aTOpH, OUYeBMIOHO, MOI'YT OKa3HBaThb
BIIMAHME Ha OMOCOBMECTHMOCTEH IIOJIOBOJIOKOHHHX MeMOpaH. B uwacTHOCTH,
OBLIO YCTaHOBJIEHO pazjuune BMOCOBMECTHUMOCTHU VICTIBIT @ HHEIX
OVain3aTOPOB Ha OCHOBaHUM pa3jiMuMsa MaTepralJioB MeMOpaH, TaKMX Kak
noJgucyisdoH, noJmusdupcy b doH/ nogamapuiaT, pereHepUpoBaHHAaA
LeJJIniio3a, ATepUPULUMPOBaHHAA LeJUInjo3a, W pas3jvuud CIOoCOOOB
CTepuIn3alny, TaKMUx Kak CTepuiIn3aumsa rapom, panrauroHHad
CTepuiM3aluma (raMMa—JiydM WM I[IYy4YKM DJIeKTPOHOB) UM BaKyyM-llapobasd
CTepuIn3almsa.

[0011] TIIoJIOBOJIOKOHHEIE MeMOpaHb M IOMaJIM3aTOPH I[IPUMEHIIT B
KayeCTBe MeIMUMHCKUX U3IOeJIUV OIHOPAa30BOTO MCIOJB30BaHMUA  IOJI4
TepaleBTUUECKOM 00pa®oTKM KPOBM, COOTBETCTBEHHO, IJa obeclleueHUS
[IallMeHTOBR OHM MMEKTCA B [IpomaXe B MaCCOBOM KoJIMUecTBe. IlosToMy
Crioco6 IMNpOoM3BOLCTBA IIOJIOBOJIOKOHHEIX MeMOpaH M IOMain3aToOpOB YacTo
OCYWeCTBJIAETCA B COOTBETCTBUM C DSKOHOMUUECKMMM MHTepecaMr U
acrnexkTaMm [IPOMBBOOUTEJILHOCTHA . To eCTh, [IPOMU3BOLCTRO
[IOJIOBOJIOKOHHHEX MeMOpaH ¥ IOMaln3aTopoB, XOTAd U YIOPAOOYeHO Tak,
UTOOE HOOCTUTAJIMCh HeoOXoOouMEle paboure xXapaKTepUCTHKM, Hapdanoy C
3TVM, IIPOM3BOACTBO, OINHAKO, OPITaAHM3YIT B COOTBETCTBMM C Haubojee
BJ1aTOonPM A THEMM B SKOHOMUUYECKOM OTHOIEHUNU Macmradamm .
VccrnenoBauusa Vienken u  Op. TIIOKas3HBalT, UYTO YTBEepIMUBIMECS B
M3BECTHOM YPOBHE TexXHUKM CIOCOOE IIPOU3BONCTBA IIOJIOBOJIOKOHHEIX
MeMOpaH ¥ OMaJIM3aTOpPOB 3adacTyl OKa3HBaKTCS HeOITHMMAaJIbHEMY B
OTHOIEHUNM NPEeANoUYTUTEILHO MCKOMOM BOUMOCOBMECTHMOCTH.

[0012] B M3BECTHOM YPOBHE TeXHUKN OINMCaHH CIIOCOBDEL
[IPOMBBOLNCTEA IIOJIOBOJIOKOHHEIX MeMOpaH, HalleJIeHHBEle Ha of0ecClledeHue
IIOJIOBOJIOKOHHHX MeMOpaH, KOTOpHE IIpPpM 3alaHHOM OIPOM3BOAMTENILHOCTU
pasnejleHUs M  BHCOKOM OMOCOBMECTMMOCTM BCe Xe MOTYyT OHTH
[IPOMBEBEeOeHE peHTabelJlbHEM 00pa3oM. B 4WacTHOCTHM, BBUIOY BTOTO
OV CAaHEl CIIOCOOH I[IPOU3BOLCTRA IIOJIOBOJIOKOHHEIX MeMOpaH, B
COOTBETCTBMM C KOTOPHMMU IIOJIOBOJIOKOHHEE MeMOPaHH MOOUOUUIUPYIOT
XUPOPaCTBOPUMEIM BUTaMWHOM, HallpMMep, BUTaMMHOM E. VYVkas3wBaeTcHd,
UTOo Takue MOIOUPUKaALUMM MOIYyT OBTE OCYWECTBJIEHE, HAIpUMep, IIyTeM
BBelleHUs BUTaMMHa E B I[IpMMeHsSeMOM B 5BTUX Ccllocofax KoarlyJdaTope.

TaxkmuMm O@paSOM, OTJOCTHTaeTCAd HaHeCeHNVe Ha BHYTPEHHNMe IIOBEePXHOCTU



[MOJIyYaeMHX I[IOJIOBOJIOKOHHHX MeMOpaH BUMTaMMHa FE U, COOTBEeTCTBEHHO,
yJydmeHHasd  OMOCOBMECTHMMOCTS . [lp  >TOM, npenmnoJjlaraeTcsHd, uTo
MOIMOUIIMPOBAHHEIE BUTaMMHOM E TIIOJIOBOJIOKOHHEIE MeMOpaHH, KOT'Ia OHMU
BCTYIIADT B KOHTaAKT C obpabaTeHBaeMOM KpPOBLI, OKAa3HBAT Ha KJETKU
KPOBM AHTUOKUCIMUTEJIbHOe IeVCTBMe WIM [OIpeloTBpamalnT »OelcTBUue
VMMYHOJIOTMUECKM 3HAauUMMOT'O XMMMUECKOTO B3pHBa («chemical bursty,
aHIJI.) W BOOOIME KOPPEKTUPYIT IIPOOKUCIIUTEJIEHOE COCTOSHME KPOBU
IallMeHTOR C XPOHMUYECKOM IIOUeUHOM HeJOCTaTOUHOCTHIO.

[0013] B sTOMM CBA3WH, B EP 0850678 Bl omnmcaH crooco®
[IPOUBBOLCTBA IIOJIOBOJIOKOHHEIX MeMOpaH Ha OCHOBe IIOJIUCYJIbGOHa U
NOJIMBUHWIINIMPPOJIUIOHA, npu 5TOM, K KoaryJaTopy no6aBJIeHO
[IOBEPXHOCTHO-aKTMBHOE BelleCTBO U BUTaMMH E. Crnoco® HalpaBJIeH Ha
ocaxmeHre BUTaMMHa E Ha  BHYTPEHHMX IIOBEPXHOCTAX BO BpeMd
MU3TOTOBJIEHUA IIOJIOBOJIOKOHHOM MeMOpaHH . BruocoBMeCTHMMOCTE
BHYTPEHHUX IIOBEPXHOCTEMN IIOJIOBOJIOKOHHOM MeMOpaHH IOJDKHAa CTaTb
pesyJabTaToM THuiIpodo®HOTO HeMcTBMSA BUTaMMHa E, TakuM o6pas3oM,
OOCTUTaeTCad aHTUOKMCIUTEJILHOEe IeMCTBMEe B OTHOMEHUM KJIEeTOK KPOBMU.

[0014] C IpyTon CTOPOHEH, ITUOPOGUIM3aLUA BHYTPEHHUX
[IOBEPXHOCTEM IIOJIOBOJIOKOHHEIX MeMOpaH M3 IIoJUCYyJbdoHa obcyxmaeTcs
BO BB3AaMMOCBSA3M C VJIYUIEHHOM CMAauMBaeMOCTBLI0 KPOBLI M YIIYUIEeHHOM
OMOCOBMECTUMOCTEIO. B STOM CBA3U B EP 0567045 OIIMCaHoO
M3TOTOBRJIEHME IIOJIOBOJIOKOHHOM MeMOpaHB Ha OCHOBe IOJUCYJIbOoHA.
V3TOTOBJIeHME TIIOJIOBOJIOKOHHOM MeMOpaHH OCYMEeCTBJISIT C  IIOMONLIO
KoaryJiaTopa, comepxamero oT 0,5 mo 4% NOJIMBUHWMINVMPPOJMIOOHa. llpu
2TOM, nobaBJieHMEe TIOJUMBUHMINMPPOJMIOHA B  KOaATYJIATOP  BHBHBAET
[IOBEIIEHKE comepXaHus OJIMBUHUIINIVPPOJIUIOHA Ha BHYTPEHHUX
IIOBEPXHOCTAX IIOJIydaeMOoM ITOJIOBOJIOKOHHOM MeMOpPaHH.

[0015] Boofbme, HeOIaronpMATHO, UYTO IOJUBUHWUIINIMPPOJIUIOH C
OOJIBIIMM MOJIEKYJISPHEIM BECOM MOXET ILJIOXO MeTaboJIM3MPOBaAThLCA WM
BoOOme He TIpeobpa30BHBATHCA B OpTlaHM3MEe UYeJIoOBeKa UM MOXET JIMIb
YCJIOBHO BHBOIMTBCSA M3 OpTaHM3Ma I[IoYkKaMM. IlosToMy HabJjmomaeTcs
HaKOIJIeHVE TIOJUMBUHWIINIMPPOJIMIOOHAa C OOJIBIIMM MOJIEKYJISPHEM BECOM B
OpTraHM3Me XPOHUUECKMX IMaJIM3HEX [IallMeHTOB.

Bamauva mM300peTeHUA

[0016] B COOTBETCTBUM C TOCIOICTBYIIEV B M3BECTHOM YPOBHEe

TeXHVMKM HpO@J’IeMOﬁ O@HB.py?KMJ'IOCb, uTo MeeTCHAd HOTpeéHOCTb B



oBecrnieyeHUM [TOJIOBOJIOKOHHEBIX MeMOpaH C YIIyUlmeHHOM
OMOCOBMECTHMMOCTB. B UYacTHOCTHM, WMMEeTCd TakKxXe TIMoTpeOHOCTE B
OTEICKaHMM crnocoba MOpOM3BOACTBa, OO0ecClHeuMBaKIleM MWMCKJIOUMTEJIbHYIO
BMOCOBMECTHUMOCTD CTEPWUIILHEIX TTOJIOBOJIOKOHHBIX MeMOpaH VI
oMaamM3aTopoB. B ocoBeHHOCTHM, croco® MOIpoOM3BOIACTBa, [IPU DBTOM,
OOJDKeH OHTBb 5SKOHOMUUYHEM, I[IPM COKpalleHMM M3OEepXeK Ha MaTepuaJbl U
obopynooBaHUue.

[0017] B mepBOM acllekTe, 3alada M300peTeHMe 3akKjodajacb B
oBecrieueHnUn criocoba [IPOU3BOLCTBA TOJIOBOJIOKOHHBIX MeMOpaH,
nejanimero BO3MOXHEIM  I[IPOM3BOLCTBO TOJIOBOJIOKOHHBIX MeMOpaH c
YJIYyUlleHHOM  OMOCOBMECTMMOCTEID C oOpabaTHBaeMoM KpPOBBKR U, B
YaCTHOCTH, [IPOU3BOLCTBO IIOJIOBOJIOKOHHEIX MeMOpaH,
XapaKTepusynlnuxcsa HesHauMUTeJIbLHOM aKkTUBalUen KOMILJIEMEHTa u
Hes3HauMTEeJILHOM IIoTepel TpoMOOLUMTOBR B oOpadaThHBaeMOV KpPOoBU. Kpome
TOTO, B IIepBOM acIleKTe 3alada U300peTeHMe  3akKJjualiach B
oBeclrieueHUM TaKoIr'o crnocoba IPOMU3BOLCTBA IIOJIOBOJIOKOHHEX MeMOpaH C
yIyUlmeHHOM OMOCOBMECTUMMOCTBIO, KOTOPHEM ABJSeTCSa peHTabeJIbHEM U
MOXeT OHTE peajiM30BaH C HeOOoJIbIIMMU UM3IepXKaMy Ha MaTepuaJlel U
obopyIooBaHMue.

[0018] B gmpyrux aclekTax, 3aljauel u300peTeHUs SABJISEeTCH

obecrieueHre IIOJIOBOJIOKOHHOM MeMOpaHH  mJjsg 00paBGoTKM  KpPOBU  C

BHICOKOM OMOCOBMECTUMOCTERIO. B JaCTHOCTHM, BO BTOPOM aclIleKTe
3amauen MSO@peTeHMFI ABJIAE€TCA obecrieueHue TIOJIOBOJIOKOHHOM
MeM@paHBI, XapakrT epMBonmeIZc,q He3HauUUTeJILHOM akTUBalen

KOMILJIEMEHTa WM He3HauMTeJIbHOM TeHIOeHIMeM K IoTepe TPpoMOOUUTOB,
Tak Hal3bBaeMoMy «Platelet Loss» (axrys.), B ob®OpadaTeHBaeMOM KPOBU.
Kpowme TOTO, 3amaduen ABJIAJIOCH obecrieueHue TaKUx MeMOpaH
SKOHOMUUYHEIM CIIOCOOOM C HeOOJBIMMMY MNPOUM3BOINCTBEHHHMU M3OSPXKAMU .

CYIHOCTE M3OBPETEHUA

[0019] Sanmauu, Jexamme B OCHOBe M300peTeHUd, PEleHE
IIOCPENCTRBOM COOTBETCTBYKHIMEeTO U300peTeHMi cHnocoba MIpOoU3BOICTBA
IIOJIOBOJIOKOHHOM MeMOpaHE, I[OIpM DSTOM, B OPAOMJILHYK MaccCy BBeIeH
HepaCTBOPUMHM B BOOEe AaHTUOKCHUIAHT, B YaCTHOCTH, XUPOPAaCTBOPUMEIN
BUTaMUH, B YaCTHOCTH, o—ToKObeposl WMIM  TOKOTPUEHOJ, n B
KOoaTyJaATOp BBeIOeH IUIPOOUIILHHIM IIOJIVMED.

[0020] TakmuMm obpasoM, B IepBOM acIieKkTe 3afgBKa Ha



nz3obpeTeHre OTHOCUTCA K crnocody TIMIpOM3BOICTBA IIOJIOBOJIOKOHHOM
MeMOpaHH, EBKJIOUAKIEMY CJIeNyKIMe CTaOuM, Ha KOTOPHX :

- ofecneunBanT OPAOMJILHYIOD MaccCy, CoIOepXamyl IMIPOOOOHEIL U
TUOPOOUIIL HEIM [IOJIMMEP, aIlpOTOHHHM TIOJIAPHEIM pacTBOPUTEJIb u
HepaCcTBOPUMEIM B BOOEe aHTMOKCHUIAHT,

- ofecneuMBamT KoaTlyJaTop, CoIepXamui, IO MeHbIlel Mepe,
OIMH alpPOTOHHHEM I[IOJIAPHHIN pPacTBOPUTEJL, W/UJIM, II0 MeHbIleM Mepe,
OIOVH HepacTBOPUTEJIb, B YaCTHOCTM, BOLY,

- [IPOIIyCKAaKnT NpAOMJIBHYKD  Maccy  depes KOJILLIEBOM 3a30p
bnIs epsrl, VMennen, 1o MeHbIIeMn Mepe, OIVIH KOHIeHTPUYECKUMN
KOJILLIEBOM  3as30p OJ4 I[OpOIyCKaHMA OpAOIMJBHOM MacCCH UM OIMH
LeHTpaJIbHEM KaHaJl OJA OIOHOBPEMEeHHOM IomauM KoaTyJdaTopa Tak,
UTOOH IIOJIYUUTE IIOJIYK IIPAOEHYI HUTH,

— I[ojamnT KoaTyJaTop uUepe3 LeHTpaJibHBM KaHaJl O(uIbepH BO
BHYTPEHHUM KaHaJl NPAIeHOW HUTH,

— IPOBOOAT MNPAOEHYI HUTH Uepes BO3OYMHHM YJ4aCTOK,

— HalpapJALT OPAOeHYyD HUTbL B OCaIMTEeJIbHYI BaHHY, B KOTOpPOM
HaxoOMTCHa oOcalIuTeJslb, B UYaCTHOCTM, BOIOHHM oOCaIUTeJ b, C LeJbo
bopMUPOBAHKMS ITOJIOBOJIOKOHHOM MeMOpPaHH,

IpM »TOM, NOpAOIMJIbHas Macca cojepxuT oT 0,001 mo 0,05% Bec.,
10 MeHbIIeM Mepe, OIHOTO HEepacTBOPMMOI'O B BOIOe aHTUMOKCHIAHTAa, B
YaCTHOCTM, XKMPOPACTBOPMMOI'O BUTaMMHa, B YaCTHOCTHM, Oo—TokodepoJia
MJIM TOKOTPMeHOJIa, KpoMe TOoTo, KoaTyJATop COIEePXUT, II0 MeHblIlel
Mepe, OIMH TITHUIPOOUIILHBEI IIOJIMMEP.

[0021] B opmHOM ™3 IOOIOJHUTEJILHEIX BapMaHTOB OCYMeCTBJIEHUS
[IEPBOTO acriekTa nz3obpeTeHmsd, crioco® oOTJINYaeTCH TeM, uTo
TUOPOQOOHEI INOJMMEeP B MNPAOMIILHOM Macce COIEPXUT IIOJIUCYJILOOH.

[0022] B opmHOM ™3 IOONOJHUTEJILHEIX BapMaHTOB OCYMeCTBJIEHUS
[IEPBOTO acriekTa nzobpeTeHms, crioco® oOTJINYaeTCH TEeM, uTo
TUOPOOUIIL HEIM [IOJIMMEP B P AOUIJILHOM Macce COIEepPXUT
MMOJIMBUHUJINIVMPPOJIMIOH .

[0023] B opmHOM ™3 JONOJHUTEJIEHEIX BapMaHTOB OCYMEeCTBJIEHUS
[IEPBOTO acriekTa nzobpeTeHms, crioco® oOTJINYaeTCH TEeM, uTo
TUOPOOUILHE IIOJIMMEP B KOaTyJIATOPe COOEPXUT IOJMUBUHUIINIVPPOJIMIOH.

[0024] B opmHOM ™3 ONOJHUTEJIEHEIX BapWMaHTOB OCYMEeCTBJIEHUS

IIepBOIO aclleKTa MSO@peTeHMFI, crioco® OTJINYaeTCA TEeM, dTOo



KoaryJaTop comepxuT oT 0,5 T mo 4 T TOJIMBUHWINMPPOJMIOHA Ha
KWJIOTpaMM KoaTyJgaTopa.

[0025] B onmHOM ™3 [OONOJIHUTEJIEHEIX BapWMaHTOB OCYMEeCTBJIEHUS
[IEPBOTO acriexkTa n3obpeTeHms, crioco® OTJINYaeTCH TEeM, uTo
npaiouijibHas Macca COIOEPXUT OT 2 1o /% BeCc., B YaAaCTHOCTM, OT 3 HO
5% BeC. NOJUBUMHWINUPPOJIMIAOHA OTHOCHUTEJNIBHO oOO0mMero Beca NPAOWUJILHOM
MacCCH.

[0026] B omHOM M3 OOIOJHUTEJIEHEIX BapUaHTOB OCYIEeCTBJIEHUS
[IEPBOTO acriexkTa nz3obpeTeHms, crioco® oOTJINYaeTCH TEeM, uTo
KOaryJIATOp COOepXuT oT 25% mo 603 BeC. DOJAPHOTO alpOTOHHOTO
pacrBOpPUTEJIA, B uYacTHocTu, DMAc, mu oT 40 pmo 75% BecC. IOJAPHOTO
IIPOTOHHOTO HepaCTBOPUTEJIS, B YaCTHOCTM, BOIH.

[0027] B omHOM M3 IOOIOJIHUTEJILHEIX BapMaHTOB OCYHMEeCTBJIEHUSI
[IepBOTO acriexkTa n3obpeTeHud, crioco® oTJIMYaeTCHd TeM, uTo
comepXxamuycs B KoaTyJaaTope IMIPOOMIILHEM I[IOJMMEep, B YaCTHOCTH,
IIOJIUBUHUIIIIUPPOJIUIOOH, XapakTepmusyeTrcd MOJIEKYJISPHOBECOBEM
pacnpenejedueM oT 200000 r/mMojss mo 2000000 r©/MOJIB, B YaCTHOCTH,
UMeeT CpeIHEeBeCOBOM MOJIeKyJIapHEM Bec 900000 T/MOJb.

[0028] B opmHOM M3 IOOINOJIHUTEJILHEIX BapMaHTOB OCYMeCTBJIEHUS
[IepBOTO acriekTa nzobpeTeHms, crioco® OTJINYaeTCH TeM, uTo
TeMIepaTypa KOJIBLEBOTO 3asopa Ouibeps cocTabigeT oT 30°C 1mo
85°C, B uwacTHOCTHM, OoT 65°C mo 85°C.

[0029] B opmHOM M3 IOOINOJHUTEJILHEIX BapMaHTOB OCYMeCTBJIEHUS
[IEPBOTO acriekTa nzobpeTeHms, crioco® oOTJINYaeTCH TeM, uTo
TeMIepaTrTypa oOCaguTeJIbHOM BaHHHE cocTabjyigeT oT 50°C mo 85°C.

[0030] B opmHOM ™3 IOONOJHUTEJILHEIX BapMaHTOB OCYMeCTBJIEHUS
[IEPBOTO acCleKTa M300peTeHMd, Crnocob oTJMUYaeTcd TeM, UYTO CKOPOCTh
NpSageHrsa HUTM cocTaBjageT oT 100 mM/c mo 1500 mmM/c.

[0031] B opmHOM ™3 IOONOJHUTEJIEHEIX BapMaHTOB OCYMeCTBJIEHUS
[IEPBOTO acllekTa u300peTeHMsa, CcHIocod oTJMYaeTcsa TeM, UYTO IOoCJe
bubeps OO IOJauM B OCaIUTEJIbHYK BaHHY IIpsaleHasd HUTb IPOXOOUT
yepes ocCalIMTeJbHy® meJib oT 50 MM mo 1500 M.

[0032] B onmHOM ™3 OONOJIHUTEJIEHEIX BapMaHTOB OCYMEeCTBJIEHUS
[IEPBOTO acriekTa nzobpeTeHms, crioco® OTJINYaeTCH TEeM, uTo
TUOPOOUIIL HEIM [IOJIMMEP OpAOUJILHOM MaCCEH BKJIOUaET

IOJIMBUHWIIIUMPPROJIUIOH (PVP), u uTo TUOPOOUIIE HEIN [IOJIMMEP
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koaryJdaropa BRJIIOUAET IMOJIMBVHUMIIIIVPPOJIMIOOH (PVP), pu 2TOM,
CpeIHeBeCOBOM MOJIEKYJIAPHE Bec (Mw) PVP B koaryJudaTope OoJible,
yeM PVP B OpAIMJIBHOM Macce.

[0033] B onmHOM M3 OONOJIHUTEJIEHEIX BapUMaHTOB OCYMEeCTBJIEHUS

IIepBOTO acIekKTa n3obpeTeHnd, crioco® oTJIMdaeTCcd TeM, uTo
CPenHEBECOBOM MOJIeKYJIApHEM Bec (Mw) PVP B HOpAaOMJIBHOM Macce
CoCTaBJIgeT MeHee 1000000 T/MOJIb, u uTo CpeldHEeBeCOBOMU

MOJIEKYJIAPHEM Bec (Mw) PVP B kKoaTyJisTope cocTaBJsgeT 6ojiee 1000000
T/MOJIB .

[0034] B paMrax HacToAmen 3aABKU Ha nz3obpeTeHNre
HEeOOHOKpPaTHO YyKas3HBaeMHM CpPeOHEeBECOBOM MOJIEKYJIAPHHM Bec  PVP
OIpenelidlnT OOBUHEM MEeTOIOM paccesHMsa CckBeTa (OOBHUHO B paMKax
usMepeHus MetTonoM GPC-LS (gel permeation chromatography - light
scattering (axrs.), TeJblIpoHMKAaKIAsA xXpoMaTorpadmus CcO CBETOBOM
MHOMKaUKeM) . B 5TOM OTHOWMEHUM MOXHO COCJaTbCsa Ha CTp. 37 OpOIIOPH
«Volker Bilhler - Kollidon® Polyvinylpyrrolidone excipients for
the pharmaceutical industry, 9. Auflage (March 2008) »,
BHIIYIleHHYID BASFE AG, M OPUMBOOMMYI TaM JIUTEpaTypy .

[0035] BTopoM acHmekT 3agBKM Ha M300peTeHMe OTHOCUTCS K
ofecrieueHmn0 IIOJIOBOJIOKOHHOM  MeMOpaHH, oTJMYanmenca  TeM, UuTo
IIOJIOBOJIOKOHHasa MeMOpaHa BKJIKOUYaeT MaTepualJl MeMOpaHH, CcoIepXammui
TUOPOQOOHHY M TUIPOOUIILHEM IIOJMMEP, B UYaCTHOCTHM, I[OJIUCYJILGOH U
IOJIMBUHUIIIUPPOJIUMIOH, KpoMme 3TOTO, HepaCTBOPUMHIM B BOIE
AHTMOKCUIAHT, B YaCTHOCTHM, XMPOPACTBOPMMHEIM BUTAMMUH, B YaCTHOCTH,

X—TOKODPEPOJI MJIM TOKOTPUMEeHOJ B koJmuecTBe oT 0,005% Bec. mo 0,25%

BecC.

[0036] B oOHOM M3 IOOIOJIHUTEJIBHEIX BapMaHTOB OCYIEeCTBJIEHUSI
BTOPOTO acrekTa m300peTeHUsd, TUOPOQOOHE  IIOJIMMEpP COOEPXUT
[IOJIMCYJIBEQOH .

[0037] B oOHOM M3 IOOIOJIHUTEJIBHEIX BapMaHTOB OCYWeCTBJIEHUSI
BTOPOT'O aclekKTa MW300peTeHMA IIOJIOBOJIOKOHHAaA MeMOpaHa OoOTJMYaeTCd
TeM, UTO  BJIUPOBaHME  I'MOPOQUIIBHOTO  IIOJIMMepa, B YaCTHOCTHU
[NOJIMBUHMJINIVMPPOJIMIOHA, I[IOCJe xXpaHeHus B Tedueume 30 mHel npm 80°C
M OTHOCUTEJILHOM BJAXHOCTM BO3OyxXa <b% B XOOe WUCHHTaHMA Ha
BIIIOUPOBaHKeE COCTaBJIgAeT  MeHee 4000*%1077 wMr Ha B3JeMeHTapHoe

BOJIOKHO, B UYacTHOCTU, mnocje 60 gpHeir mnpu 80°C M OTHOCUTEJILHOM
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BJIAXHOCTHM BO3OyxXa <5% B XOoOe MCHHTaHMA Ha »2JI0MPpOoBaHMe CcocTaBJigeT
MeHee 5000*1077 MI Ha BJIEeMEHTapHOEe BOJIOKHO.

[0038] B onmHOM ™3 IOONOJIHUTEJIEHEIX BapMaHTOB OCYMEeCTBJIEHUS
BTOPOTO acriexkTa nz3obpeTeHms TUOPOQUIILHEI  [IOJIMMEP COOEPXUT
IOJIMBUHUIIIIVPPOJIUIOH .

[0039] B onmHOM M3 OOIOJHUTEJIEHEIX BapMaHTOB OCYINEeCTBJIEHUS
BTOPOT'O acllekTa M300peTeHMd IIOJIOBOJIOKOHHAad MeMOpaHa OTJIMYaeTCsH
TeM, UYTO, IIO MeHblle Mepe, Ha OIHOM IIOBEePXHOCTM II0JIOBOJIOKOHHOM
MeMOpaHH, B UYaCTHOCTH, BO BHYTPEHHEeM KaHaJle IIOJIOBOJIOKOHHOM’
MeMOpaHE MMeeTCHa OOMNOJIHUTEJILHEM IIOJUBUHUIINIMPPOJIMUIOH .«

[0040] B omHOM M3 OOIOJIHUTEJIEHEIX BapUaHTOB OCYIeCTBJIEHUS
BTOPOT'O acIllekTa Mu300peTeHMd IIOJIOBOJIOKOHHAad MeMOpaHa OTJIMYaeTCsd
TeM, YTO Ha IIOBEPXHOCTM BHYTPEeHHEeI'O KaHajla IIOJIOBOJIOKOHHOM
MeMOpaHB »O3eTa-IIOTeHLMaJl COoCTaBJgeT oOoT -1 MB 10 MeHee, ueM -/
MB, B uacTHOCTHM, OT -1 MB mo -4 wMB.

[0041] B omHOM M3 IOOIOJIHUTEJILHEIX BapMaHTOB OCYHMEeCTBJIEHUSI
BTOPOT'O acIlleKkTa M300peTeHMA IIOJIOBOJIOKOHHAA MeMOpaHa OoOTJIMYaeTCHd
TeM, UTO KOHIEeHTpalusda IOJUBMHWIINIMPPOJIMIOHaA B OJM3JexalmeM K
[IOBEPXHOCTHU cioe, 1o MeHbIen Mepe, OHOM TUOIPOOUILHOM
[IOBEPXHOCTHM IIOJIOBOJIOKOHHOM MeMOpaHS COIJIaCHO WM3MEePpeHMI MeTOIOM
XPS (X-ray photoelectron spectroscopy (aursi.),
PEHTIEHORJIEKTPOHHASA CIEKTPOCKONMA) CcocTaBJdeT 22% wiu 0oJiee, B
JacTHOCTM, OT 24 pmo 34%, 0OoJlee KOHKPEeTHO, OT 26 mo 34%.

[0042] B opmHOM M3 IOOINOJHUTEJILHEIX BapMaHTOB OCYMeCTBJIEHUS
BTOPOTO acllekTa mu300peTeHMA IIOJIOBOJIOKOHHad MeMOpaHa OTJIMYaeTCsd
TeM, UYTO COOTHOMeHMe BHCOTH OMkoB CNO™ m SO,”, HM3MEepPeHHOM MeTOIOM
TOF-SIMS (time-of-flight secondary—-ion-mass spectroscopy
(agrJyi.), BpeMAa-IpOoJIeTHAas MAaCC—-CIEeKTPOCKONIMS BTOPUUHHX MOHOB), B
IIOBEPXHOCTHOM CJIO€ BHYTPEeHHeI'O KaHaJla IIOJIOBOJIOKOHHOM MeMOpaH:
cocraBJager 4,5 wmim OoJee, B UYacCTHOCTH, 5,5 wmim BoJee, B
yacTHoOCTM, 6,0 mam OoJee.

[0043] B onmHOM ™3 JONOJHUTEJIEHEIX BapWMaHTOB OCYMEeCTBJIEHUS
BTOPOTO acllekTa WM300peTeHMa IIOJIOBOJIOKOHHad MeMOpaHa OTJIMYaeTCsHd
TeM, uTo comepXxaHue MMOJIMBYHUJINIMPROJINIOHA B IIOJIOBOJIOKOHHOM
MeMOpaHe cocTaBJfgeT OT 3 mo 5% Bec.

[0044] B opmHOM W3 JONOJHUTEJIEHEIX BapWMaHTOB OCYMEeCTBJIEHUS
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BTOPOTO acllekTa Wu300peTeHMa IIOJIOBOJIOKOHHad MeMOpaHa OTJIMYaeTCsHd
TeM, UTO CPpeIOHEeBeCOBOWM MOJIEKYJIAPHHM Bec (Mw) PVP Ha HOOBEPXHOCTHU
BHYTPEHHEeT'O KaHaJla MeMOpaHB OoJblie, ueM PVP B 0o0beMe MeMOpPAaHH.

[0045] B opmHOM ™3 OONOJIHUTEJIEHEIX BapUMaHTOB OCYMEeCTBJIEHUS
BTOPOT'O acIllekKTa W300peTeHMa IIOJIOBOJIOKOHHAad MeMOpaHa OTJIMYaeTCsH
TeM, UTO CPpeIOHEeBeCOBOM MOJIEKYJIAPHHM Bec (Mw) PVP Ha HOOBEPXHOCTHU
BHYTPEHHETI'O KaHaJa MeMOpaHBL OoJiblne 1000000 T/MOJIb,
NpenrnouTUTEeJIbHO, DoJbIiIe 2000000 T'/MOJIE, ocoBeHHO
OpennouTnuTesbHo, OoJbme 1000000 r/Mosib m mo 3000000 r/MoJib, elme
OoJlee IIPEnIoOUTUTEJILHO, BoJsibme 2000000 1m/MoJib M mo 3000000
T/MOJIb, M UTO CPeIHEeBeCOBOM MOJIeKYJISPHEI Bec (Mw) PVP B ofObeme
MeMOpaHsl MeHbme 1000000 1©/mMoJib, NPEenIouTUTEeJIbHO, or 500000
T/MOJIbL U IO MeHee 1000000 T/MOJIB.

[0046] B omHOM M3 IOOIOJIHUTEJILHEIX BapMaHTOB OCYHMEeCTBJIEHUSI
BTOPOT'O acIlleKTa M300peTeHMA IIOJIOBOJIOKOHHAaA MeMOpaHa OTJIMYaeTCsd
TeM, UYTO OTHOIIEHMEe CPpeOHEeBeCOBOT'O MOJIEKYJIAPHOTO Beca PVP B
KoaTryJaTope K CpelHeBeCOBOMYy MOJIEKYJIAPHOMY Becy PVP B NOpaoujbHOM
Macce CcoOCTaBJigeT, II0 MeHbmeM Mepe, 1,2, OPedlnouTHUTeJILHO, IIO
MeHbIlel Mepe, 2, 0oJee IIpPenOnouTUTeJIbHO, OT 1,2 nmo 3, eme ©oJee
OpPenrnouTuTeJIbHO, OT 2 HO 3.

[0047] B opmHOM M3 IOOINOJIHUTEJILHEIX BapMaHTOB OCYMeCTBJIEHUS
BTOPOTO acllekTa mu300peTeHMA IIOJIOBOJIOKOHHaa MeMOpaHa OTJIMYaeTCs
TeM, yTo OTHOUIEeHUE KOBOOULIMeHTa duJIb Tpau UM aJIbOyMMHaAa,
M3MEPEHHOTO dYepe3 5 MMH, K KOB0QUUMeHTY OQOUIbLTpalNM, WM3MEPEeHHOMY
yepes 30 MMH, COIJIACHO METONY WM3MEPEHMS HaCTOAmMeIo OIMCaHMA,
cCoCcTaBJISeT MeHee 7/, B YaCTHOCTH, MeHee 5.

[0048] B opmHOM ™3 IOOINOJHUTEJILHEIX BapMaHTOB OCYMEeCTBJIEHUS
BTOPOTO acllekTa M300peTeHMa IIOJIOBOJIOKOHHad MeMOpaHa OTJIMYaeTCsd
TeM, uTo OTHOUIEHUE KOBOOULIMeHTa GMJIbE Tpalnn aJbOyMUHAa,
M3MEPEHHOTO dYepe3 5 MMH, K KOBOQUUMEeHTY OQOUIbLTPpalM, W3MEPEHHOMY
yepes 10 MMH, COIJIaCHO METONY WM3MEPEHMS HaCTOAmMEeIo OIMCaHMA,
CoCTaBJISeT MeHee 3, B YaCTHOCTH, MeHee 2.

[0049] HwxHAg TpaHMIa YKas3aHHBIX COOTHOmMEHUM Ko20dulLMeHTa
OMIIBTpaluuMy COCTaBJIAET, COOTBETCTBEHHO, 1.

[0050] B opmHOM ™3 ONOJHUTEJIEHEIX BapWMaHTOB OCYMEeCTBJIEHUS

BTOPOTO aclekKTa M300peTeHMsa IIOJIOBOJIOKOHHAA MeMOpaHa oOTJIudaeTCcd
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TeM, uTo BOIA opu CMauVBaHUM, infe} MeHbIIeMn Mepe, omHOM
TUOPOOUIILHOM [IOBEPXHOCTHA [IOJIOBOJIOKOHHOM MeMOpaHH oBpazyeT
KpaeBok yToJI, VM3MEepeHHBY  MeTOIOM  BHCOTH  HOObeMa BOIE B
Kaouiapax, Medeme 57°, B uYacTHOCTM, MeHpme 55°, B uacTHOCTH,
MeHbme 47°, NOpM BTOM, HWKHAL TpaHMila BeJMUMHLE KpaeBoOIO yIJla
OBLIUHO cocTaBJigeT MeHee 30°, MOpeOnodTUuTesIbLHO, 25°, eme OoJiee
NpennoururesibHo, 20°. IIpM 5TOM, KpaeBol YIoJI ONpenesignT MeTOIOM
«OnpenesieHre KpaeBOTO yIJia ©», Kak OIIMCaHO B HaACTOAMEeM 3asBKe.
Ilonm TUOPOOUIBLHOM [IOBEPXHOCTBI [IOHVMAaeTCHd Ta [IOBEPXHOCTE
IIOJIOBOJIOKOHHOM MeMOpaHH, KoTOopada oBJylamaeT BoJibmen
TUOPOOUIBLHOCTEID MM ofOpal’yeT C BOOOM MeHBIIMM KpaeBOMW YIOJ.
[IpennouyTUTENIbHO, ITUOPOOUIIEHA L [IOBEPXHOCTD oBpaszoBaHa BO
BHYTPEHHEeM KaHaJle II0JIOBOJIOKOHHOM MeMOpPAaHH.

[0051] B TpeTbeM acHoekTe 3asgBKa Ha M300peTeHMe OTHOCUTCH K
[IpMMeHeHUI KoaryJdaTopa, comepxamero oT 0,5 T oo 4 T
TUIPOOUIIEHOTO IIOJIMMepa Ha KujoI'paMM KoaryJdaTopa, B YacCTHOCTH,
TIOJIUBUHUIITIMPPOJIUIOHE , B criocofe  MPOMBBOINCTBA  IIOJIOBOJIOKOHHOM
MeMOpaHBE, MaTepMaJl KOTOPOM COOepXUT TUIPOOOOHEM U TUIPOOMUIILHEIM
IOJIMMEP, B YaACTHOCTM, IIOJUCYJIBOOH U MNOJUBUHMIIIIMPPOJIMOOH, M, IIO
MeHbIlel  Mepe, OOVH HepacTBOPUMEIM B  BOIe  AHTHMOKCUIAHT, B
YAaCTHOCTU, XMUPOPACTBOPUMEIN BUTAMMUH, B UYAaCTHOCTHU, O—TOKODepOJ WU
TOKOTPUEHOJ, IJA TIHuIpodMIM3alMM UM TI[IOBHMEHUS OMOCOBMECTUMOCTU
IPOMBBOOMMOM IOaHHEM CIIOCODOM IIOJIOBOJIOKOHHOM MeMOpPAaHH.

[0052] B ueTBepTOM acleKTe 3adBKa Ha Ku300peTeHue OTHOCUTCSH
K TIIOJIOBOJIOKOHHOMY MeMOpaHHOMY OUJIBLTPY, BKJKUYAaKIEMY MHOXECTBO
[IOJIOBOJIOKOHHHX  MeMOpaH, COOTBETCTBYKIMX OIOHOMY W3 BapMaHTOB
OCVYIIECTBJIEHMA BTOPOTO acleKTa mu300peTeHMd, WM [TOJIOBOJIOKOHHEX
MeMOpaH, IPOM3BOOMMEIX crmocotoM, COOTBETCTBYKIVM  OIOHOMY n3
BapMaHTOB OCYIECTBJIEHMSA IIepBOTO aclleKTa M300peTeHMrd.

[0053] B mATOM acHnekTe 3asgBKa Ha MW300peTeHMe OTHOCUTCHA K
oIMaan3aTopy, nIperHa3HadeHHOMY OJ1s TreMoIMaamns3a, BKJIY AN EMY
MHOXECTBO I[IOJIOBOJIOKOHHEX MeMOpaH, COOTBETCTRYINX BTOPOMY,
mecToMy, CeIbMOMYy, BOCBMOMY WJIM -IOEBATOMY aclleKTaM Hu300peTeHusd,
WV  [OPOM3BOOMMEIX  CIIOCOOOM, COOTBETCTBYKIMM II€PBOMY  aCIeKTy
n300peTeHuA.

[0054] B mecToM aclekTe 3asgBka Ha WuW300peTeHMe OTHOCUTCH K
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IIOJIOBOJIOKOHHOM MeMOpaHe, BRJIIOUAKIEN MaTepMraJl MeMOpaHH,
comepXamui TUAPOQOOHEM M IUIPOOMJIILHEM I[IOJMMEep, OTJMUakmeNcs TeM,
uTo 2IIOVPOBaHKE TUOPOPUIIEHOTO MIoJIMMEpPa, B YaCTHOCTHU
[OJIMBUHMJINIVMPPOJIMIOHA, I[IOCJe xXpaHeHus B Tedueume 30 mHem npm 80°C
M OTHOCUTEJILHOM BJIAXHOCTM BO3IOyxa <b% cocraBjgeT MeHee 4000*1077
MI' Ha 23JIeMeHTapHOe BOJIOKHO, B UYacTHOCTM, nocjie 60 mHer mpm 80°C
UM OTHOCUTEJILHOM BJIAXHOCTM BO3IOyxa <b% cocrTaBjgeT MeHee 5000*1077
MI' Ha SJIEMEeHTapHOe BOJIOKHO, ¥ UTO Ha IIOBEPXHOCTMU BHYTPEHHETO
KaHaJla IIOJIOBOJIOKOHHOM MeMOpaHHE IO3eTa-IIoTeHlLMaJl cocTaBJgeT oT -1
MB Do MeHee, uYeM -7 MB, B uyacTHoCcTHM, oOoT -1 MB mo -5 mMB, ©OoJjee
KOHKpeTHO, oT -1 MB mo -4 wMB.

[0055] B cembMOM aclleKTe 3asgdBKa Ha M300peTeHMe OTHOCUTCHA K
IIOJIOBOJIOKOHHOM MeMOpaHe, BRJIOUAKIEN MaTepuraJl MeMOpaHH,
comepXxamuy TUOPOOOOHEM ¥ IUAPOOUIILHLEIM IIOJIMMEP, OTJIMYAlMeNCcs TeM,
uTo BIIIOUPOBaHMeE TUOPOOUIIEHOTO noJjmMepa, B YaCTHOCTHU
NOJIMBUHMJIMIUPPOJMIOHA, I[IOCJe XpaHeHrsa B TeueHue 30 mueit npu 80°C
Y OTHOCUTEJILHOM BJIAXHOCTM BO3IyXa <5% cocrTaBjgeT MeHee 4000%1077
MI' Ha 5JleMeHTapHoe BOJIOKHO, B UYacTHOCTM, Iocjle 60 mHel npm 80°C
Y OTHOCUTEeJIEHOM BJIAXHOCTM BO3Iyxa <5% cocTarjgeT MeHee 5000*%1077
MI' Ha BJIeMeHTapHOe BOJIOKHO, M UTO I[IOBEPXHOCTHL BHYTPEHHEeIOo KaHala
obpasyeT C BOIOOM KpaeBOM YIOJ, U3MepSIeMHl COIJIaCcHO MeTomoy
«Ompenesiedre KpaeBOTO yIjla ©», MeHbme 57°, B YaCTHOCTM, MeHLIIe
55°, B YacTHOCTM, MeHbme 47°, OpM STOM, HWKHAS IpPaHUIa BeJIMUMHEL
KpaeBOTO yIJla OOGBUHO cOCTaBJIfgeT MeHee 30°, mnpenmouyrurelsbHoO, 25°,
GoJlee HOpennouTuTesbHo, 20°.

[0056] B BOCBMOM acCIleKTe 3adBkKa Ha M300peTeHMe OTHOCUTCH K
[IOJIOBOJIOKOHHOM MeMOpaHe, BRJIIOUAIEN MaTepuraJl MeMOpaHH,
comepXamui TUAPOQOOHEIM M IUIPOOMIILHLIM I[IOJMMEep, OTJMUYaklIelcs TeM,
uTo 2JIOVPOBaHKE TUOPOPUIIEHOTO oJIMMEpPa, B YaCTHOCTHU
NOJIMBUHMJINIVMPPOJMIOHA, [IOCJe xXpaHeHus B Tedveume 30 mHem npm 80°C
UM OTHOCUTEJILHOM BJIAXHOCTM BO3IOyxa <b% cocTaBjgeT MeHee 4000*1077
MI' Ha 23JIeMeHTapHOe BOJIOKHO, B UYacTHOCTM, nocjie 60 mHelt npm 80°C
UM OTHOCUTEJILHOM BJIAXHOCTM BO3IOyxa <b% cocTaBjgeT MeHee 5000*1077
MI' Ha BDJIEMeHTapHOe BOJIOKHO, IIpM STOM, OTHOIMEeHMEe KO3QOUIIMeHTa
buneTpauuy ajdkO0yMMHa, WM3MEPEHHOTO uYepe3 5 MMH, K KO20QMIMEHTY

(]_)I/IJ'H::TpaLU/H/I, VMSMEPEHHOMY Uepes3 30 MVH, COIJIaCHO MeTOIoy M3MEPpeHMA
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HaCTOAMETO OINMCaHMAg, COCTaBJISeT MeHee 7/, B YaCTHOCTM, MeHee 5.

[0057] B meBATOM acIlekTe 3adBKa Ha M300peTeHMe OTHOCUTCH K
IIOJIOBOJIOKOHHOM MeMOpaHe, BRJIIOUAKIEN MaTepuraJl MeMOpaHH,
comepXamui THUAPOQOOHEM M ITUIPOOMJIILHEM IIOJVMEp, OTJMUYakIeNcs TeM,
uTo DIIOVPOBaHKE TUOPOPUIIEHOTO MIoJIMMEpPa, B YaCTHOCTHU
[OJIMBUHMJINIVMPPOJIMIOHA, IIOCJe xXpaHeHus B Teueume 30 nmHem npm 80°C
M OTHOCUTEJILHOM BJIAXHOCTM BO3IOyxa <b% cocrTaBjgeT MeHee 4000*1077
MI' Ha 23JIeMeHTapHOe BOJIOKHO, B UYacTHOCTM, nocjie 60 mHelt mpu 80°C
UM OTHOCUTEJILHOM BJIAXHOCTM BO3IOyxa <b% cocrTaBjgeT MeHee 5000*1077
MI' Ha BDJIeMeHTapHOe BOJIOKHO, IIpM DTOM, OTHOIeHMe KO»QOULIMEeHTa
buneTpauuy allbOyMMHa, WM3MEPEeHHOTO uUepe3 5 MMH, K KO20OUMUMEeHTY
duIbTpauuM, un3MepeHHOMYy uYepe3 10 MMH, COIJIACHO METONYy WM3MEpPEeHUHA
HaCTOAmMETIO ONMCaHMsi, COCTaBJIgIeT MeHee 3, B YaCTHOCTM, MeHee 2.

[0058] HwxHaa TI'paHMlIa YKas3aHHBX COOTHOmMEHUNM KosdduumeHTa
dMIIbETPpauuMM CcocTaBJIgeT, COOTBEeTCTBeHHO, 1.

[0059] B @mecdaToM acHIekTe 3afgBKa Ha M300peTeHMe OTHOCUTCH K
IIOJIOBOJIOKOHHOM MeMOpaHe, BRJIOUAKIEN MaTepurasl MeMOpaHH,
comepXxamuy TUOAPOOOOHEM ¥ IUAPOOUIILHLEIM I[IOJIMMEP, OTJIMYAKMeNCcs TeM,
UyTO [IOTepsa TpoMOOLMTOB, M3MepsaeMasd CoIJlacHO MeTony «OleHKa
«Platelet Loss» (a®COJIOTHEI MEeTOI) », cocTaBJgeT MeHee 50%,
IpennouTmuTesibHO, MeHee 30%, o0coOeHHO MNPellnouTUTeJIbHO, MeHee 20%.
I[Ipy 2TOM, IIPM IIOMOIM COOTBETCTBYWIEN M300peTeHU II0JIOBOJIOKOHHOMN
MeMOpaHH BO3MOXHO IOCTHMUL HYJIEBOTO YPOBHSA IIOTepM TPOMOOLUTOB WM
HEMHOI'O  BHIIEe  HYJIL, Harnpumep, B ImMamnaszoHe 10% wmImM MeHee,
HalpuMep, 5%, 3% wmm 1%3.

I[IOOIPOBHOE OIIMCAHME M3O0BPETEHNMA

[0060] B mepBOM aclleKTe HacTodmee M300peTeHMe OTHOCUTCH K
criocoby [IPOU3BOLACTBA [IOJIOBOJIOKOHHOM MeMOpaHH, BKJIOY A EeMy
cJenyrmmMe CcTaauyM, Ha KOTOPHX :

- oBecneunBanT, 1o MeHbleV  Mepe, NP AIVUJIBHYIO Maccy,
comepxamyiln TUAPOQOOHEM UM IMAOPOOUIILHEIM IIOJMMEep, B YacTHOCTH,
MNOJIMCYJIEPOH ¥  TIOJMBUHWMINVMPPOJMUIOH, IO MeHblley  Mepe, OIOVH
AIIPOTOHHHM IIOJIAPHENM PaCTBOPUTEJLE ¥ OIMH HEepacTBOPHMMHIM B BoOIe
AHTMOKCUIAHT,

- obBecneumBalT, 10 MeHbLIeM Mepe, KoaTyJATOp, CcoIepXamui, IIO

MeHbIIel Mepe, OIIVIH aHpOTOHHBIﬁ HOJ'IF[pHBI\VJI pracTBOpPUTEIIE, mn, I10
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MeHblel Mepe, OIMH HepaCTBOPUTEJL, B YacTHOCTM, BOIY,

— TIIponyckalnT OpASIWJIBHYK Maccy, B 4YaCTHOCTM, Uepes, IO
MeHbIlel Mepe, OIOMH KOJbIEeBOM 3a30p OMIbepH, IoJydasd IIOJIVD
IpAOeHyin HUTH,

— [omanT KoaTyJaTop, B YaCTHOCTHM, UYepes IlLeHTpaJlbHHM KaHaJl
dMJIbepsl BO BHYTPEHHUMM KaHaJ NPpSOeHOM HUTH,

— HalpaBJART IPAOSHYID HUTH B OCAIMTEJILHYI BaHHY,

oOTJIMYaKrIleMyCcsad TeM, 4YTO INpAOuJibHas Macca cogepxuT oT 0,001
no 0,05% Bec., @O MeHBIIeM Mepe, OIHOTO HepacTBOPMMOIO B BoOIe
aHTHMOKCHUIOAHTA, B YacTHOCTH, XMPOPAaCTBOPUMOTO BUTaMMHa, B
YaCTHOCTHM, O—TokKodpeposa WMIM TOKOTPMEHOJla, UM UYTO, KpoMe TOoTo,
KOaryJIATOpP COHNEPXMUT, IIO0 MEHbIeM Mepe, OOMH TUIAPOQUIBLHBI I[IOJIMMEP,
B YaCTHOCTM, IIOJUBUHUINIUPPOJIMUIOH .

[0061] B omHOM M3 BapMaHTOBR OCYMECTBJIEHMSA COOTBETCTBYKIEIO
nsobpeTeHrn crnocoba KoaryJasaTop comepxuT or 0,5 © mo 4 T/KT, B
yacTHOCTM, @mOo 1 T/KT, B yacTHoCcTM, mo 1,5 © Ha KI', B YaCTHOCTH,
oo 2 I Ha KI', B dYacTHoCcTM, @m0 2,5 r Ha KI, ocoBeHHO, OO 3 I Ha
KI', B YaCTHOCTHM, MeHee 4 T Ha KI' IUIPOOMIJILHOT'O IIOJMMEpa, B
YAaCTHOCTHM, [IOJIUMBUHMIININPPOJIUIOHA .

[0062] Criocoby HacTOAmEeTo n300peTeHns CBOMCTBEHHO
IpeMyIecTBO, 3akjouapleecsa B TOM, UTO IMIPOOUIILHBEI IIOJIMMEP, B
YaCTHOCTHM, TIOJUBUHUJIINIMPPOJMIOH, PACTBOPEHHHM B KoaTryJsaTope, BO
BpeMsa IIPOMBBOIOCTBA IIOJIOBOJIOKOHHOM MeMOpaHH MOXeT OHTL HaHeCceH Ha
BHYTPEHHIK IIOBEPXHOCTL IIOJIOBOJIOKOHHOM MeMOpaHH. B dWacTHOCTH,
OBLIIO OBHapyXeHO, uTo HaHeCeHue TUOPOOUIIEHOTO rnoJiMmMepa Ha
BHY TP EHHIOn [IOBEPXHOCTD [IOJIOBOJIOKOHHOM MeMOpPaHb BemeT K
YBeJIMUeHNIO TUOPO UM B AN u, CJIenoBaTeJILHO, IOOCTIVDKEHUIO
IIOBHIMEHHOM  COBMECTHMMOCTM  IIOJIOBOJIOKOHHOM  MeMOpaHH C  KPOBBLIO.
YBeJIMUEHHOE COoIepXaHue TIHUIPOOMIIBHOTO  IIOJIMMEpPA, B YacTHOCTH,

IIOJIMBMHWJITIMPPOJIMIOOHA , KOTOpBIIZ HaHOCAT Ha BHYTPEHHKRK IIOBEPXHOCTEB

IIOJIOBOJIOKOHHOM MeMOpPaHH, BeIeT K ocJabJeHn aKTUBalUU
KOMIIJIEMEHTa, V3MEepPSIeMOoTO Kak Cba, u YMEHBIIEHUIO noTepu
TPOMOOUUTOB («Platelet Lossy») [I0 CpPpaBHEHMK C  aHaJIOI'MUHEMM
BeJIMUMHaMU s COIIOCTaBUMOM TIOJIOBOJIOKOHHOM MeMOpaHEH, Ha

IIOBEPXHOCTU KOTOpOIZ OTCYTCTBYEeT IIOJIMBMHWMIIIIMPPOJIMIOH.

[0063] Kpowme TOTO, Criocoby HaCcTOAIWLEeI o n300peTeHnd
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CBOVMCTBEHHO IIPEMMyMEeCTBO, 3aKjpdakleecd B TOM, UTO TIHUIPOOUIILHEM
IOJMMEeP, B UYaCTHOCTM, MNOJUBUHMUIINIMPPOJMUIOH, KOTOPHM, COIJIACHO
COOTBETCTBYyKIeMy M300peTeHU CHocofy, HaHeCeH Ha [IOBEPXHOCTH
IIOJIOBOJIOKOHHOM MeMOpaHE, MOXeT OHTL 3adMKCHUPOBAH Ha IIOBEPXHOCTHU
IIOJIOBOJIOKOHHOY MeMOpaHH OJaromapd HaJluuuin HepaCTBOPMMOIO B BoOIe
AHTMOKCHUIAHTA, B YaCTHOCTH, KUPOPaCTBOPUMOTO BUTaMMHAE, B
YAaCTHOCTHM, O—Tokodeposa MIM TOKOTPMeHOJa.

[0064] TepMmmH «3adUKCHUPOBaH» B IOaHHOM KOHTEKCTe O3HauaerT,
UTO TUIPOQUILHEM I[IOJMMEP, B UYaCTHOCTM, [IOJUBMHUIINIMPPOJIMUIOH, Ha
IIOBEPXHOCTHM IIOJIOBOJIOKOHHOM MeMOpaHB IIpM KOHTAaKTe C TeKyduMu
cpenaMM MOXET BJIOMPOBaATLCHA  TOJBKO B  HeOOJBIOM CTelleHM. B
YaCTHOCTHM, VYXe TOI'0, UYTO HepaCTBOPMMEM B BOILe AaHTUOKCUIAHT, B
YacTHOCTH, XMPOPACTBOPMMHIM BUTaAMMH, [IPUCYTCTBYET B NPAOWUJILHOM
Macce B koJumuectBe 0,001% Bec., OOCTAaTOYHO IOJIS HOOCTUXEeHUS
sbdexTa PukCcauuUM pPacTBOPUMOTO B BOIOe IOJIMMepa, B UYaCTHOCTH,
IOJIMBUHUIIIIVPPOJIMIOOHA, KOTOPHM M3 KoaIlyJiaTopa ocaxIaeTcsa Ha
I[IOBEPXHOCTH IIOJIOBOJIOKOHHOM MeMOpaHH. [Tpu conepXaHuu
XKMPOPACTBOPUMOTO BMTaMMHa B NPAIMJILHOM Macce MeHee 0,001% Bec.,
buxkcupyommit »dbdekT B OTHOMEHUM PacTBOPMMOTO B BOIe IIOJMMepa, B

JaCTHOCTHM, IIOJIMBVMHWJITIMPPOJIMIOOHA , ocaxmaeMOoTI'O nus3 KoaryJidaTopa,

IIpOoABJIAETCHA He3HauUMTeJIbHO, YTOOH oDecCrneunTsb CylmeCTBeHHOeE
YIIyUlleHVe OMOCOBMECTUMOCTH . HpM COIIepPXaHNNM KpopacCTBOPMMOTI'O
AHTHMOKCHMIOaHTa, B JaCTHOCTHM, KMpOopaCTBOPMMOTI'O BUTaMMHa B

OpsaouJbHOM Macce 6BoJsiee 0,05% Bec., OuUKcalMsa BBOIOMMOTO IIPM IIOMOIIM
KoaryJaTopa PacTBOPUMOTO B BOIE IoJIMMEpPa, B YaCcTHOCTH,
MNOJIMBUHUWIINIMPPOJIMOOHa, ©OoJiee He YycuIMBaeTrcd. K Tomy Xe, IIpHU
IIOBHIMEHHOM COIepXaHuM B OPAIWMJILHOM MacCe HepacTBOPMMOTO B BoIe
AaHTHMOKCHIAHTA, B YaCTHOCTH, XKNPOPaCTBOPUMOTO BMUTaMMHa,
OOCTHUTaeMHM [IyTeM BBeleHMS pPacTBOPMMOIO B BOIe IIOJIMMepa, B
YaCTHOCTH, MMOJIMBYHUIINIMPPROJINIOHA , TUOPOQUIIE HEIMA xXapakTep
[IOBEPXHOCTHU IIOJIOBOJIOKOHHOM MeMOpaHB MOXeET ocnabjaTeCA.
OcJiabjeHre TUOPOPUIILHOCTM, CO CBOeM CTOPOHE, MOXeT HeTaTHUBHO
BJIMATE Ha OMOCOBMECTMMOCTL, B UYaCTHOCTHM, WMMETH OTpHUIlaTeJIbHEE
nocjiencTBUAa OJa «Platelet Loss».

[0065] [TOJIOBOJIOKOHHEE  MeMOpPaHH, M3TOTOBJIEHHEIE criocobomM,

COOTBETCTBYKIIMM IIepBOMYy acCIleKTy MBOGpeTeHMH, OTJIMYarnTCHA, B
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YyacTHOCTHU, VIIYyUlmeHHOM BMOCOBMECTUMMOCTLIO. B YacTHOCTHU, B
OTHOUEHUM aKTUBALMM KOMILJIEeMeHTa, mu3MepseMoro kak Cbha, BBLIO
obHapyXeHO, UTO IO CpPaBHEHMIO C COINOCTaBMMOM IIOJIOBOJIOKOHHOM
MeMOpaHOV, COCTOAmeN U3 HOJAMCYJIbdoHA ¥ IOJUBUMHMJINIMPPOOMIOHA,
STOT IIapaMeTp CYIeCTBEeHHO CHWXaeTCHa. AKTMBALMA KOMILJIeMeHTa, IIpu
5TOM, PpaccMaTpMBaeTCsa KakK Mapkep IeMOCOBMECTUMMOCTH, KOTOPHM’
IPUBJIEKAT OJIA OlLeHKM OMOCOBMECTUMMOCTM IIOJIOBOJIOKOHHHX MeMOpaH. B
YacTHOCTHM, OOHAPYXMJIOCH, UTO BeJMUMHa akTuBalumM Cba OTHOCUTEJIBLHO
CTaHOAPTHOM IIOJIOBOJIOKOHHOM MeMOpPaHBE, COCTOAmMEN M3 IOJUCYJIbOOHA U
NOJIMBUHWIINIMPPOJIUIOHAa, YMeHbllaeTCsda, II0 MeHbmeM Mepe, Ha 50%. 3T0
O3HauvaeT, UuTo aKTHUBaLMA KOMILJIEMEeHTAa IoJIydaeMon criocoboM
HacCToOAmEeTro M300peTeHMA IIOJIOBOJIOKOHHOM MeMOpaHBl COCTABJAET TOJBKO
50% OTHOCUTEJILHO MUMeKMeMCcs B IIpomaxe COMNOCTAaBUMOM I10JIOBOJIOKOHHOM
MeMOpaHBl. B aJIbTepHaTMBHEIX BapMaHTax OCYINeCTBJIEHMS, CIocoBoM,
COOTBETCTRYKIMM II€PBOMY aCIeKTY MU300peTeHMsa, BO3MOXHO IIOJYUUTH

IIOJIOBOJIOKOHHEE MeM@paHBI, BHI3HIBAKIME AaKTUBALMID KoOMILJIeMeHTa Cbh,

OlLlEHUBaeMY Kak oo 40%, NpenlnouTUTeJILHO, oo 30%,
NPeInIouTUTeJILHO, oo 20%, IpenrnouTmuTeJILHO, oo 10%, BoJee

NpenlouTUTeJIbHO, JIMIILE OO 8% BeJIMUMHH aKTMBallMM KOMILJIEMEHTa,
KOTOPY MOXHO IIOJIYUUTHL npu MCIIOJIb 30BaHUMU COIIOCTaBUMOM
[IOJIOBOJIOKOHHOMN MeMOpPaHH . B YyacTHOCTH, fJjaronaps4a criocody
HacToAmero wmu3o00peTeHUsa OyTeM JofaBJIeHMS B OPAOMIBHYH Maccy
HEepacTBOPUMOTO B BOIE aHTMOKCHIaHTa, B YJacTHOCTH,
XMPOPAaCTBOPMMOT'O BUTaMMHa, 00Jilee KOHKPETHO, Oo—Tokodeposa WK
TOKOTPMeHoJla B koJmuecTBe oT 0,001 mo 0,05% Bec. m pmobGaBJeHUA B
KoaTyJIaTop PacTBOPUMOTO B BOIE oJIMMEpPa, B YJacTHOCTH,
NOJIMBUHWIINIMPPOJIMIOOHA B KoJudectBo oT 0,5 © mo 4 1© Ha KU
KoaryJiaTopa, BO3MOXHO pPeryJmMpoBaTh AKTHUBALINIO KOMILJIEMEeHTa
IIOJIOBOJIOKOHHOM MeMOpaHou . [Tpu 2TOM, IpVMMeHeHNE crocoba,
COOTBETCTBYKIETO M30DPETEHMIO, E€CTEeCTBEHHO, HalpaBJIEHO HE TOJIBKO
Ha IOCTMXEeHMEe OITHMMaJIbHOTO YMeHBbIeHMS aKTMBalMM KOMIIJIeMeHTa, HO
M TOTO, 4YTOOH M IOpyI'Me MapKeph I'€MOCOBMECTMMOCTM, B UYaCTHOCTH,
BeJmurMHa «Platelet Loss», a TakxXe TIapaMeTp [IPOM3BOOAUTEJILHOCTU
IIOJIOBOJIOKOHHOM MeMOpaHH, 1o BO3MOXHOCTH, MeJIn BEITOIOHHE
3HaAUeHMUT .

[0066] Tlom TepMMHOM <«COIIOCTaBMMasd IIOJIOBOJIOKOHHasa MeMOpaHa»
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B KOHTEKCTE HaCTOAmMero wM300peTeHMd I[IOHMMaeTCsa I[IOJIOBOJIOKOHHASA
MeMOpaHa, I[IPOM3BeIeHHasd B TeX Xe YCJOBUAX IPAINeHMS U IIPpU TOM Xe
comepXaHu TIUIPpOQOOHOTO MM IUIPOPUIIEHOTO IIOJIMMEpa, B UYaCTHOCTH,
[MOJINCYJIEQOHA n MOJIMBYHUJINIMPPROJINIIOHA , KoTOpasd, OIOHaKo, He
COOEepXUT HepaCcTBOPMMEIM B BOIEe aHTMOKCHUIAHT, B YaCTHOCTH, He
COIEepXUT BUTaAMUH, a TaKXe pPacTBOPMMEIM B BOIe IIOJIMMEpP, B
YaCTHOCTM, IIOJUBUHWUIINIVMPPOJMUIOOH, HOOIOJIHUTEJIbHO He HaHeCeH, IIO
MeHbIleM Mepe, Ha OOHY IIOBEepXHOCTH IIOJIOBOJIOKOHHOM MeMOpaHH. B
OaHHOM CJiy4dae, I[omoOHas IIOJIOBOJIOKOHHasd MeMOpaHa IIOCTaBJISETCH B
cocTaBe MMeEKMeIoCcsa B Opolaxe IOMalImM3aTopa «Fresenius FX60».

[0067] Ilonm TepMMHOM <«KOaATUyJIATOP» B KOHTEKCTEe HaCTOAeI'o
n300peTeHUa IIOHUMaeTCHd CpPpelOCcTBO, KOTOpoe BO BpeMid IIPOXOXIEeHUS
INPAIEHOV HUTKM UYepe3 O0CaIMTeJIbHYI IeJlb BH3HBAET B IIPAIEHOM HUTU
basoBOe TIpeBpalleHMe M YUYaCTBYeT B CO3IOaHUM IIOPUCTOM CTPYKTYPH
IIOJIOBOJIOKOHHOM MeMOpaHb. KoaryJiaTop COOepPXUT, IO MeHblleM Mepe,
OOVH TIIOJIAPHLIM AMIPOTOHHHM PacTBOPUTEJL ¥ OIOVMH HEepacTBOPUTEJL, a
Takxe, COIJIaCHO wU300peTeHU, PaCTBOPMMEIM B BOOe IIOJMMEpP, B
YaCTHOCTH, IIOJIMBUHUIIIINPPOJINUIOH .

[0068] KoarysjndaTop COHOEPXUT, OPEeOlodTUTeJIbHO, oT 25 mo 60%
BecC., B YyacTHOCTH, oT 35 oo 55% TMIOJISPHOTO arIpOTOHHOTO
pacTBOpUTEJIg, B UYaCTHOCTHM, IJMMeTMJIaleTaMmuma, u oT 40 pmo 75%
BecC., B YyacTHOCTH, oT 45 oo 65% MIOJISPHOTO MIPOTOHHOT'O
HepacTBOPUTEJSA, B YaCTHOCTM, BOIH, OTHOCHUTEJILHO 0of0mero Beca
KoaryJdaTopa. KpoMe »TOoTo, KoaTryJaaTop comepxuT oT 0,5 m mo 4 © Ha
KI' KoarnyJiAaTopa, B dYacTHocTHu, OoJjiee 1 T, B uYacTHoCcTH, OoJjiee 1,5
T, B UYacCTHOCTH, Bojiee 2 1, B UYaCTHOCTH, Bojee 2,5 1, B
YaCcTHOCTM, MeHee 4 T', B UYaCTHOCTM, MeHee 3 T Ha KI' KoaTlvyJdaTopa
PacTBOPUMOT'O B BOIe IIOJIMMEPa, B YACTHOCTM, IMIOJUMBUHUINIMPPOJIMIOHA .

[0069] HauMeHOBaHME «PaCTBOPUTEJIE» WM «HEPacCTBOPUTEJE» B
KOHTEeKCTe HaCTOAmeM 3afdBKM OTHOCUTCSI K PacTBOPAKIEN CIOCODHOCTH
IO OTHOIMEHMIK K obpasywnleMy MeMOpaHy IHUIOpodoOHOMY  IIOJIMMEDPY,
KOTOPEIM, COIJIACHO COOTBETCTBYKHIEMYy M300peTeHMI0 CclIocofy, SABJISeTCH
TJIaBHOM COCTaBHOM UYacTbld IIPOM3BOIMMOM IIOJIOBOJIOKOHHOM MeMOpaHH.
TakuMm  oBpas3oM, B KaueCTBe pPacTBOPUTEJNIA  [IPUITOOHE  IIOJISPHEE
alIpOTOHHEE  XUMIOKOCTH, Takme kKak DMAcC (DMeTMJIalleTaM1n) , DMF

(muMeTHMIGOPMaMUL) , DMSO (DVMe THMJICYJILQOKCUI) , NMP (N—
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MEeTUIINIUPPOJIUIOH) , IIOCKOJIBKY ofOpasyimuy MeMOpaHy IIOJMMEp MOoXeT
OBITL PacTBOPEeH B 2TUX XMIKOCTAX WM M¥MX CcMecax. HalopoTus,
IOJIAPHHE TIIPOTOHHEE XUIOKOCTM, TakKMe KakK, HalpuMep, BoOa, STaHoOJ,
YKCyCHasg KMCJOoTa, B paMKax HacCTodmer 3agdBKM OPUTOOHE IJI4
VCIIOJIL30BAHMA B KaudecTBe HepacTBOPUTEeJd, I[IOCKOJLKY oO0pasyomun
MeMOpaHy  I[IOJUMED B HUX HepacTBOPUM, un OHM  MOTYT OBITE
MCIIOJIL30BAHH IJISA TOTO, UYTOOHB BH3BAThH OCaXIeHMe NPAIWUJILHOM MacCChH
B Ipollecce IMNPOM3BONCTBA IIOJIOBOJIOKOHHOM MeMOpPAaHH.

[0070] B OIIHOM nus BapMaHTOB CBOETO OCylEeCTBJIEHUSA
COOTBEeTCTRYIMIUN n300peTEeHNIO croco® oTJMYaeTcd TeM, UuTo
comepXammuMcsa B KoaTryJiAsTope TI'MAOPOOMIBHBI I[IOJIMMEP, B UYacTHOCTH,
NOJIMBUHUIINIUPPOJIUIOH, XapakTepusyeTcs MOJIEKYJIIPHOBECOBEM
pacnpenejedueM oT 200000 r/mMojsis mo 2000000 r©/MOJIB, B YaCTHOCTH,
UMeeT CpeIHeBEeCOBOM MOJIeKYJIApHeEl Bec 900000 r/MOJL.

[0071] Ha HaHeceHHMe TIUIOPOOUIIBHOTO IIOJIMMEepa, B YaCTHOCTH,
NOJIMBUHWIINIMPPOJINIOHA, COTJIaCHO COOTBETCTBYKIEMY n300peTeHn
criocoBy MNPOMBBONCTBa, M3 KoaTlyJsasTopa, IO MeHbIeM Mepe, Ha OIHY
IIOBEPXHOCTL, B UYaCTHOCTM, BHYTPEHHII IIOBEPXHOCTHL IIOJIOBOJIOKOHHOM
MeMOpPaHb BOBIENCTBYIOT IocpelncTBOM MOJIEKRYJIIPHOTO Beca
OpUMeHIeMOT0 TIUIPOOMJIBHOTO IIoJMMepa. I[UIPOOUIILHEM IIOJIMMEpP, B
YaCTHOCTHM, MNOJUBUHMINVMPPOJIUIOH, C HUBKUM MOJIEKYJISPHEM BeCOM B
MeHbIel CTelleHM CIocoBeH IMIPUKPEIJIASTLCS K IIOBEPXHOCTM MIpsSIeHOM
HUTM WMJIM IIOJIOBOJIOKOHHOM MeMOpaHH. I'MIpOodUJIbLHEE IIOJMMEPH, B
YaCTHOCTM, MOJIEKYJIH [IOJIMBUHUIINIMPPOJIUIOHA, C OOJIbIMUM MOJIEKYJISPHBEM
BeCcoM, HalpOTUB, IOIPOABJST OoJiee CUJILHEHE aICOpOIUMOHHEIM CBOMCTBA
¥ IOo3TOoMy OyIOyT Jyulle IOPUKPEIJIATLCS K BHYTPeHHeM I[IOBEepPXHOCTU
npsaneHom HUTU WIm [IOJIOBOJIOKOHHOM MeMOpaHH . [IpuMeHeHUe
TUOIPOOUIILHOTO noJmMmepa, B YacTHOCTH, TIOJIMBUHUJINIUPPOJINIOHA,
MOJIEKYJIAPHOBECOBOE PpaclpelesieHMe KOTOpOoTo JIeXUT B IMalal30He OoT
200000 T'/MOJIb oo 2000000 T'/MOJIb, oKasaJloCh IIOBTOMY
OpPennouTUTeJIbHEM. [IpM HOPMaJIbHOM TI'ayCCOBCKOM MOJIEKYJISPHOBECOBOM
pacrnpenejeHUN TUOIPOOUIILHOTO IoJMMepa, B JacTHOCTHU,
IOJIMBUHUIINIUPPOJINIOHA, comepxaHue HU3KOMOJIEKYJISPHEX IOJIMMEPOB
BHpaxeHo cJlabee, uUeM IIOJMMEPOB CO CPeIHVM MOJIEeKYJISPHEIM BecOoM. B
KauecTBe IOpuMepa IOIPUTOOHOTO IMUIPOOMILHOTO IMIoJMMepa MOXeT OHBTh

YRKazsaH VMenmucsa B IIpomaxe IIOJIMBUMHWIIIIMPPOJIMIOOH C MapKI/IpOBKOﬁ oT
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K80 mo K90.
[0072] B YyacTHOCTH, COTIJIaCHO criocody HacToOAmeIo
nz3obpeTeHms, TUOPOOUIILHEIM [TOJIMMED, B YaCcTHOCTH,

IOJIMBUHWIININPPOJINIOH, CO CpeOHEeBECOBHM MOJIEKYJIAPHEM BeCOM OT
700000 r©/mMosib pmo 1200000 r©0/Mojs, B uyacTHocTM, 900000 1/MOJIB
U/UIM MOJIEKYJISPHOBECOBHM paclpeleljieHreM B IuarnaszoHe oT 200000 mo
2000000 T7/MOJIbL, IpennouTUTeJIbHO, OpuroneH o4 HaHeCceHu4d

PMHpO@MHbHOPO IioJjimMepa, B YaCTHOCTH, ITIOJIMBMHWIITIMPPOJIMOIOHA,, Ha

BHY TP EHHIKL [IOBEPXHOCTH npsaneHoun HUTU VI IOJIOBOJIOKOHHOM
MeMOpaHEH.

[0073] B IpyITOM BapMaHTe CBOETO OCYyIeCTBJIEHUSA
COOTBETCTRYIMIUN N300peTeHND crioco® oTJIMYaeTCd TEeM, uTo
TUOPOGUIIL HEIM [IOJIUMEP P AL HOM MaCCH COOEPXUT
NOJUBUHUIINIUPPOIMOOH (PVP), © TIUOPOOMUIILHEM IIOJMMEep KoarlyJsaTopa
COOEPXUT  NOJUBUHUIIIIVUPPOJIMUIOH (PVP), opmu 5STOM, CpenHeBeCOBOM
MOJIEKYJIAPHEM BecC (Mw) PVP B koaryj4arope BHIIE, yem PVP B
NP AIUJILHOM Macce. Bruto OBHapyXeHO, uTo ABJIAETCHA OUeHb

BJIaTONPUATHEIM BapMaHT, korma PVP, nobGaBJISeMBlll B KOAI'yJIATOpR,
oBJjagjaeT IO BO3MOXHOCTM  OOJILIIMM CPedHEeBeCOBHM MOJIEKYJISPHEM
BeCOM, IIOCKOJIbBKY IpMMeHeHMe PVP Takoro Tumna obecrneurBaeT BHCOKYIO
CTelleHb TIOKPHETHUSA [IOBEPXHOCTM BHYTPEHHeIro kaHaJjla PVP. OmHako, IIpu
YBeJIMUeHM MOJIEKYJIAPHOTO Beca I[oJMMepa HeOJaronpUATHEM o00pa30oM
YBeJIMUYMBaeTCH BA3KOCTH pacTBOopa IIpPM  TOM  Xe KOHILIEHTPalWN .
Bilnaromapd COOTBETCTByKIMEMY M300peTeHMK IIPVMMEHEeHMI  HaOJleXallx
TUIIOB PVP c OIITMMAaJILHO BHIOPAHHEM  MOJIEKYJIAPHEIM  BeCOM, B
YaCTHOCTH, BA3KOCTH OpSAOWMJILHOM  MacChH  MOXeT COXPaHATBCHA B
ONTMMAaJIbLHO HM3KOM IMalasz30oHe MeHee 15000 wMlla*c, B 4YacTHOCTH,
MeHee 5000 wllarc mpm wusMepenur npu 40°C BuckosuMmeTpoM VT550
npousBomcTBa Haake, I'epMaHMsda, CTyhoeHs r.3 (30 o6/MMH), NIOMHIEb
«MV1 (MV-DIN)» mnpousBomcTBa Haake (ckopocTh cmBmuTra 38,7/c), a
[IOKPHTHE BHYTPEHHETO KaHaJa MeMOpaHH npu VICTIOJIb 30BaHUN
KoaryJaTopa C OOJIbIIMM CPpelHEeBeCOBHM MOJIEKYJISPHEIM BECOM MOXET
OHITH YIIY4IeHo . Clie) obecrnieunBaeT OIITMMAaJIbL HEHE BEJIMUMHEL
T'eMOCOBMECTMMOCTHM ¥ MEHBIIME BeJIMUMHH —2JI0MpOoBaHMa PVP  mocie
VCIHTaHMg Ha cCcTapeHue. C TOUKM 3peHMS TexXHUUEeCKUX YCJIOBUM

O@paGOTKM, HYXHO IIOOOEPXMBATE MMHVMMAaJIBHYIO BA3SKOCTDE HpHHMHbHOﬁ
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MaccCh, Hu3MepdaeMyld OIMCAHHEM BHIIE MeTOOOM, I[IO MeHbmel Mepe, 800
Mlla-c.

[0074] B OpyTOM BapuaHTe OCylleCTBJIEHUSA criocoba
CPenHEBECOBOM MOJIeKYJIApHEM Bec (Mw) PVP B HOpaOMJIBHOM Macce
cocrarusger wMeHee 1000000 1/mMomb, Hampumep, 995000 1v/MOJb WMIM
900000 7r©/MOJB, HOpenmIouTHTeJIEHO, oT 50000 1©/mMoje mo 1000000
T/MOJIb, a CpeIHeBeCOBOM MOJIEKYJIAPHEM Bec (Mw) PVP B KoaTyJaTope
cocraryuger OoJjiee 1000000 1/mMomb, HampuMep, 1005000 r/Mojye  wim
1100000 T'/MOJIE, B YacTHOCTH, foJee 2000000 T'/MOJIE,
OpennouTnuTesbHO, OoT 0Oojee, uem 1000000, mo 3000000 r/mojib, OoJee
OpennouTnurTesiLHo, oT 0OoJjiee, uyeMm 2000000, mo 3000000 r1/MoJib.
[lpennouTmuTesJIbHO, OTHOUEeHME CPelIHEeBeCOBOT'O MOJIEKYJIAPHOTO Beca PVP
B KoaryJgdarope K CpPelIHEBeCOBOMY  MOJIEKYJIAPHOMY Becy PVP B
NP AIUJILHOM Macce cocTaBJIgeT, 1o MeHbInen Mepe, 1,2,
NpenlouTUTEeSIbHO, IO MeHbIer Mepe, 2, ©0OoJlee MNPEONOUTUTEJILHO, OT
1,2 mo 3, eme O6oJiee NOPEONOUTUTEJIBHO, OT 2 OO 3. 39TO MOXeT OHTBH
peajmM3oBaHoO, HalIpuMep, IIOCPeICTBOM TOI'O, UYTO B KauecTBe PVP g
noBaBJieHUS B NPAOWIbHYI MaccCy MCIOJb3yioT PVP K81/86 mIpoM3BOICTBA
Ashland, a @pus po®aBJjieHMS B koaryJaTop — PVP K90 wmiam, oco®eHHO,
IpenilouTUTEeJILHO, K120. TakMe BapMaHTH OCYIECTBJIEHMA cCrocoba
oBecneurBalT OCOOeHHO OJAaTONPUATHHEE M JIETKO peajIM3yeMee IIpOLleCCH
IPOMBBOOCTBA C OITHUMAJILHOM BA3KOCTLIO MNIPAOMIJILHOM MAaCCH M, TaKuM
oBpazoM, OTITHMAaJIbHYIO aCHMMe TPUUHYIO CTPYKTYPY MeMOpaHH c
HamJlexamel KpUMBOM OUMILTpaluM M, OIHOBPEeMeHHO, OCODEeHHO BHCOKOMN
T'eMOCOBMECTMMOCTEI, HM3KMMM BeJIMUMHaAMM 3JOMpOoBaHMAa PVP  mocie
VCIHTaHMUSg Ha CcTapeHMe UM Xopollel COBMECTUMMOCTLI C KPOBLI.

[0075] TepMMH <«MOJIEKYJISPHOBECOBOE paclipelejleHMre» MW3BECTEH U
omnpernmejieH B of6jacTyu OU3UKKM T[OJIMMEPOB. B KOHTEeKCTe HacCTOAmMeN
3agBKM IO MOJIEKYJISPHOBECOBHM paclpenejieHrMeM oOpa3la I[IoJIMMepa
[IOHMMaeTCH pacrnpenesieHUe [LJIOTHOCTHU BEPOATHOCTH, c KOTOpOM
MOJIeKyJla TIIoJIMMepa C OIPpeleJIEHHHM MOJIEKYJISPHEIM BeCOM BCTpedaeTcsd
B oBpa3slie IoJIMMEepa . MoJIeKyJISPHOBECOBOE pacrnpenesieHMe
MMOJIMBUHUJINIVMPROJINIOHA VIV MIOJIN3 TUJIEHTJIMKOJI S MOXET OHITH
YCTaHOBJIEHO M3BECTHHMM MeTOOaMM WM3MEPEHMSI, TaKVMMM Kak, HallpUuMep,
TeJIbIIPOHMKAaKIMasa xXpoMaTorpadmua (GPC) B coueTaHuUM C HaJeXalluM

TeTeKTOpPOM paccedHnA cBeTa, HallprMep, OTeTeKRTOPpOM
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MultiAnglelaserLightscattering (MALLS) (MHOTOYTJIOBOM  @IeTeKTOop
paccedHusa JIa3epHOT'O M3JIYUEeHMUA) .

[0076] TepMmH «CpeoHeBeCOBOM MOJIEKYJISPHEIMA BeC, (Mw) »
0O3HavaeT MOJIeKYJIAPHEM BeCc, BecoBasd »OOJIS KOTOpoTro B obpa3le
noJimMepa HamboJiee 4YacTOTHa. IlpM M3BECTHOM MOJIEKYJIAPHO-MaCCOBOM
pacrnpenejyieH1n CpeIHeBeCOBOM MOJIEKYJISPHEIM BeC oTpaxaeT
XapaKTepHYK CPelHKKn BeJIMUMHY IJid ofOpa3lla I[IoJMMepa, B IOaHHOM
cllyyae, IMNOJUBUHUIINIMPPOJIMUIOOHA WM IIOJIMBTUIIEHTJIMKOJISA, Ha OCHOBaHUMU
KOTOPOM CIelMaJIMCT MOXeT CcIOejiaTh BHBOI O BeJIMUMHE MOJIEKYJI
oJiMMepa. .

[0077] B omHOM M3 BapMaHTOB OCYIEeCTBJIEHUS COOTBETCTBYKIEIO
nz3obpeTeHnnn crnocoba MOPOMBBOACTBa TeMIepaTypa MeJeBOM (QUJIIbep:
cocramyger or 30 mo 85°C, B WacTHocTM, OoT 65 mo 85°C.

[0078] BEBinaromaps HaT'peBaHMIO meJieBOW OUIbeps, OpaOuJibHas
Macca ¥ KoaryJIATOp BO BHYTPEHHEM IIPOCTPAaHCTBE IMPANEeHOM HUTK BO
BpeMdA I[IoOauM MMeT OIOMHAKOBYI MM I[IOUTK OIOMHAKOBYID TeMIlepaTypy.
Bilaromapsa peTryJMPOBaHMIO TeMIepaTyph BSKCTPYIUPYEeMOM pAOWJILHOM
MaccCH ¥ DSKCTPYOMPYEMOTO KOoaryJiaTopa, MOXHO BO3OeMCTBOBATHL Ha
npouecc KoaTryJaumu, KoTrma npaneHas HUTBL IIPOXOOUT yepes
ocaIuTeJIbHYI meJlb. B UYacTHOCTHM, TeMIepaTypy meJleBoM  (UJIbeprl
BHOMpPAT Tak, UTOOH ofecHeunuTh oOpaszoBaHMe TpedyeMoM [IOPUCTOM
CTPYKTYPH IIOJIOBOJIOKOHHOW MeMOpPAaHH.

[0079] CKOpOCTB NIpAOeHmnsa HUTH, CcOTIJIaCHO criocody
IIPOM3BOIOCTBA, COOTBETCTRByKIEMY M300peTeHMIO, cocTaBjasgeT oT 100
mM/c mo 1500 MM/c. CKOPOCTH MNpANEeHMS HUTY OPM HaHHOM BHCOTE
ocaIuTeJIbHOM MeJM BJMAeT Ha oIpelelJieHMe BpeMeHUM JIPOXOXISHUS
NPpAIEHOV HUTH.

[0080] TepMMH «ocCaIMTeJIbHaAsS MeJb» O3HauaeT pPaCCTOSHME MEexXIy
duIbepo¥ M YPOBHEM XUIKOCTM B OCaIUTeJILHOM BaHHe.

[0081] TepMMH «BpeMs IIPOXOXIEeHMUA» O3HadaeT IIepUuol BpeMeHU,
HeOOXOOUMHM IJIS TPOXOXIEeHMS OPAOMJILHOM MacCoOM OCaIuTeJIbHOM meJu
Mexny — (uiIbepo¥ U YPOBHEM KMIKOCTM B  OCaIMTEeJILbHOW  BaHHe.
[locpencTBOM BpPEeMeHM IIPOXOXIEeHMS MOXHO OKa3HBaThb BJIMSHME, B
YacTHOCTHM, Ha I[IOPUCTYID CTPYKTYPY HapPYyXHOM CTOPOHEH.

[0082] Ro BTOPOM acriexkTe ns3obpeTeHne OTHOCUTCH K

IIOJIOBOJIOKOHHOM MeMOpaHe ¢ VIIYUIIeHHON OMOCOBMECTMMOCTLI, KoTopasd
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obpazoBaHa M3 MaTepHuajla MeMOpPaHH, CcoOepXamero THUAIPOQOOHEM U
TUOPOQUIIEL HEIM IOJIMMED, B YaCcTHOCTH, IOJIUCYJIE QOH u
INOJUBUHUIIIUMPPOJIMOOH, a TaKXe HepaCTBOPUMHIM B BOINe AaHTUOKCHUIAHT,
B YaCTHOCTHM, XUPOPACTBOPUMHIY BUTaMMH, B koJuuecTBe oT 0,005%
Bec. mo 0,25% BeC. OTHOCUTEJIBHO OOmMEIro Beca MaTepualja MeMOpaHH.
[lon XUPOPaCTBOPMMEIM BUTaMMHOM I[IOHMMaeTCd, IIPelloudTUTEeJIbHO, o
TOKOQepOJI W TOKOTPUEHOJ . IJOIOJIHNT eJIE HEM IPpYIMEPOM
HepacTBOPMMOI'O B BOINEe AaHTUMOKCHIAHTA ABJIAETCH I[IEHTa>PUTPUTOJI
TeTpakuc (3, 5—ou-TpeT—0yTUiI—4-TUOPOKCUTUOPOLUVHHAMAT) (Irganox
1010, mpomszeomcTBa BASE).

[0083] IIoJIOBOJIOKOHHEIE MeMOPaHE TaKoI'o pola OCOOEHHO XOpOolo
IIOOXOOAT IJIA BKCTpaKoplliopallbHOM o00pa®oTKM KpOBM, IPU KOTOPOU
KpPOBL IallMeHTa BCTyNaeT B KOHTAKT C MaTepMalloM II0JIOBOJIOKOHHOM
MeMOpaHE. B YaCcTHOCTH, COOTBETCTBYyKIME N300peTeHND
[IOJIOBOJIOKOHHEE MeMOpaHB I[IPUIOIOHE OJA CO30aHMA I[IOJIOBOJIOKOHHEX
MeMOpPaHHEX  OUIBTPOBR OJIS SKCTpakoplopallbHOM 00pa®oTKM  KpPOBU,
KOTOPEE MCIOJb3YITCHI, IIPeUMyleCTBEHHO, I[IPM Tepaluy I[IalMeHTOB C
IopaxeHU AMU IIOUEK. [Tpn 5TOM, YMeHBIIEHHOE BIIOUPOBaHMe
TUOPOQUIIBEHOTO oJmMMepa, B YacTHOCTH, NOJIMBUHUIINIUPPOJIUIOHA,
ABJIAeTCHA IIpeuMylmeCcTBOM JIS 3OOPOBLA MHallMeHTa, TaK KakK DJIoMPYeMBN
TUOPOOUIILHE I[IOJIMMEep IIPpYM DKCTPakKoplopalJibHOW LUPKYJIALUUM KPOBU

MOXeT IIondllalaThk B OpPI'aHM3M IlallMeHTa.

[0084] Kpome »TOTO, [IOCPEOCTBOM YMEHBIIEHUA  BJIOUPOBAHUA
TUOPOQUIIBEHOTO oJmMepa, B YacTHOCTH, NOJIMBUHUIINIUPPOJINIOHA,
obeclrieunBaeTCA I[IOCTOSAHHAaSA YJIydlleHHa s ITUMOPOPUIIEHOCTE

IIOJIOBOJIOKOHHOM MeMOpaHB BO BpeMs 5DKCTpakKoplopaJibHOM 00paboTKu
KpPOBHU. YiyumeHHa s TUOPOOUIIBHOCTE o3HavaeT YIIYUIIe HHYO
CMauMBaeMOCTE IIOJIOBOJIOKOHHOM MeMOpaHH KpPOBBK. 3TOMY CONYTCTBYET
YIIydlleHHa g COBMECTHUMOCTb c KPOBLI, KoTOopasa MOXeT BHTH
YCTaHOBJIEHa Ha OCHOBaHMM YMeHBIIeHVS aKTHBallMM KoMmijeMmeHTa (Cba).
Hapsnoy Cc 5THMM, [IOBHIMIEeHMVE ITHUIPOOMUIIEHOCTU CHOCOOCTBYET YMEHBIIEHU
«Platelet Loss», Tak Kak TPOMOOLIMTE ~ MeHbIIe cIMIanTCAd c
TUOPOPUIILHEIMM TIOBEPXHOCTAMM ¥, TakuM oB0pas3oM, [OIpeldoTRpalleHuo
Hauajla KacKaOHOT'O CBEepPTHBaHUA KPOBU.

[0085] TepMMH «HepaCTBOPMMEIM B BOIEe AaHTHMOKCHUIOAHT» O3HauaeT

BeIeCTERO, IIpellATCTBRyKICce OKRMCJIEHHMIO, C PacTBOPVMOCTEIO B BOIOE
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MeHee 2 Mr/J nOpu Temaeparype 25°C. TepMMH <« KMPOPaCTBOPUMEI
BUTaMMH» B KOHTEKCTE HacToAmen 3a9BKU O3HayvaeT BUTaMMH,
HaKallJIMBaloMMUUCA B XUPOBOM TKaHM OpTraHM3Ma ueJloBeKa. OTOT TepMMH
M3BeCTeH B OTHOMEHMM OM3MOJIOTHM UejloBeKa M O3HauaeT olpeleJIeHHBM
KJIacc BUTaMVHOB . B KOHTEKCTE HacToAmen 3a9BKU TepMUH
KKUPOPACTBOPUMEIN» yKasHBaeT Ha TO, UYTO IIOIO BUTAMMHOM IIOHMMAETCSH
HEIOJIAPHOE BEINECTBO, HE3HAUMUTEJIEHO pPacTBOPUMOE WM HepaCTBOPHMMOE
B BOIE. Yro KacaeTcsa KUPOPaCTBOPUMEIX  BUTAMMHOB, IIoOKJIaccC
BMTaMMHa E oO6pa3yeT Haubojlee M3BECTHYK UYacCThb, TakK Ha3bBaeMHX,
KNPOPaCTBOPMMBIX BUTaMVHOB. [Tpu 2TOM, BUTaMUH E ABJISETCSH
cobupaTeJIbHEM TEePMMHOM, O3HadanlyM XUPpOopacCTBOPMMEE BelleCTBa C
AHTHUOKMUCJIMUTEJILHEIM IOercTBueM. K Haumbojiee dYacTO BCTpPeYallMMCA
IpelcTaBUTeJIAM BUTaMMHa E OpMHaIJeXaT —TOKOQepoJI M TOKOTPMEHOJI.

[0086] CooTreTcTByKmasa M300peTEeHMIO IIOJIOBOJIOKOHHas MeMOpaHa
COOEepXuT, IO MeHblleM Mepe, OOMH TUIPOOOOHHM M OOMH TUIPOOMUIILHBIM
[IOJIMMEP, B YaCTHOCTM, COOTBEeTCTByIas M300peTeHMI I[IOJIOBOJIOKOHHASA
MeMOpaHa B KauecTBe I'MOPOYOOHOTO IIOoJMMepa COLOEePXUT IIOJIUCYJIEOOH.
Ilomg nDoaIMCyJILGOHOM B  KOHTEKCTe HacTodmeM 3adBKM I[IOHMMAaeTCs
[IOJIMMEP, MUMellUM CyJbOOHOBYI TPYIIIY B OCHOBHOM WM OOKOBOWM Lelu
noJmMepa. TepMMH «IOJUCYJIBLOOH» B KOHTEKCTe HacTodmel 3BasaBKU
MCIIOJIbRYeTCca kKak ofmmi  TepMUH, OXBaTHBAKINVM BCe  IIOJIMMEPH,
BKJIOU AIMe CYJIbOOHOBYIO TPyHnmny. TUNIVMYHBEIMI npelcTaBUTeJIAMA
IIOJIUCYJILQOHOB SMABJISITCSA IIOJMCYJIBOOH Ha OCHOBe OuchpeHoJla A (PSU),
nosmzdrpcyinsdoH (PES), noamdeHMIICYJIBEQOH M COIOJMMEPH, COOepXalue
CyJIbOOHOBHE TPYIIH. B COBpeMEeHHOM YPOBHE TEeXHMKM TaKXe W3BeCTHH
OIpyTMe TPedCcTaBUTENM I[IOJUCYJIbQOHOBHX IIOJIMMEPOB, IMIPUIONOHHE IJIA
IpOMBBOACTBa MeMOpaH mJja o00paboTkM KPOBM B KOHTEKCTe HacTodAmel
3aABKM. [loIMCYJIBOOHOBHE IIOJIMMEDPH SBJATCA IPEONOUTUTEJIBHEMY I[IPU
IPOU3BOOCTBE MeMOpaH oJja o0paboTKM KPOBM IO CPaABHEHMID C IPYIUMHU
IoJIMMEpaMM, TaK KaK TI[IOoOJalnTCsa CTepUIM3aluM [HapoM ¥ ofJjamalT
BJIaTONPUATHEMM CBOMCTBaMM C  TOUKM 3pPeHuSI I'eMOCOBMEeCTUMMOCTH.
BecoBasa gpmoJga TuUIpodoOHOTO IIOJMMepa B IIOJOBOJIOKOHHOM MeMOpaHe
cocTaBJydgeT oT 94 mo 97,5%.

[0087] Kpowme 3TOTO, COOTBETCTBYIA I n300peTeHNo
[TOJIOBOJIOKOHHA A MeMOpaHa COIEpPXUT TUOPOQUIIE HEIMA MIOJIMMEP, B

JaCTHOCTHM, TIOJIMBVMHWMJITIMPPOJIMIOH « Ilonm TTOJIBMHIMJITIMPPOJIMIOHOM
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IIOHVMaeTCHA I1OJIMMED, KOTOpHﬁ IIOJIy4deH IIyTeM VCIIOJIB30BaAaHMA B

KaueCcTBe MOHOMEPOB BMHWJINMPPROJJMIOHA WM €TI0 I[IPOM3BOIOHEX. B
YyacTHOCTHU, IOJIMBUHUIIIUPPROJIUMIOH (Takxe 060 3HaYaEeMBI PVP) B
KOHTEeKCTe HacTodmen 3a9BKU IPUTONEH OJIs IPOM3BOOCTRA
COOTBETCTBYIMNX n300peTEeHUD [IOJIOBOJIOKOHHEIX MeMOpaH.

HOHMBMHMHHMPPOHMHOH IIpeaocraBjideT cobom paCTBOpMMHﬁ B BOIIE,

PMHpO@MHbHHﬁ I1oJIMMEepD, HpMMeHHeMHﬁ Inpn IIPOM3BOOCTEBE
TTOJIOBOJIOKOHHEIX MeM@paH Ha OCHOBE HOHMCVHB@OH&. KpOMe oTOI'O,
IIOJIMBUMHWIITIMPPOJIMIOH BJIMAET Ha ITIOBHIIEHNME I'eMOCOBMECTVIMOCTU

[IOJIOBOJIOKOHHHX MeMOpaH, CcomepXalluxX I'MAOAPOQOOHEE IIOJIMMEPH, TakK Kak
oBecrieurpaeT I'MIOPOOUIM3ALUID I'MOPOPOOHEIX IIOJIOBOJIOKOHHEX MeMOpaH
u, TakuM obOpas30M, JYyUllyld CMauMBaeMOCTb KpPOBLK. BecoBasg »oJid
TUIPOOUIILHOTO IIOJIMMepa B IIOJIOBOJIOKOHHOM MeMOpaHe CcoCTaBJjisgeT 3-—
5%.

[0088] ITono «T'eMOCOBMECTMMOCTHIO» B KOHTEeKCTE HacTodmen
3a4BKM I[IOHUMaeTCHd COBMECTMMOCTL C KPOBBI UeJIOBEeKa, B UYaCTHOCTH,
[IOHMMaeTCHd, uTo npu KOHTakKTe C MaTepualjioM IIOJIOBOJIOKOHHOM
MeMOpaHb B KPOBM He I[IPOUCXOIOUT HexXeJlaTeJIbHHEX pPeaKLuM, KOTOophe
MOTYT OHTBH BpeOHH OJS 3I0POBBA IIalMEeHTOB, IPOXOOANMMUX Tepaluo,
BKJIDUAKIYD 00paboTKy KpPOBM. Hampumep, OO 2TMM MOTYT IIPOHMMATELCSH
IPOLIeCCH aKTMBRBallMM CUCTEMBl KOMILJIEMEeHTa, CUCTEMBEl CBEPTHBAHUA
KpPOBU, CUCTeME Mexpa3HOT'O KOHTaKTa, a TakXe KOPINYCKYJISPHHX
KOMIIOHEHTOB KpPOBM. [TpMeHeH NI [IOJIMMEPOB
OJIUCYJILQOH / TIOJIMBUHUIIIUPPOJIMIOH CBOMCTBEHHH npeuMyIecTBa 1o
CpaBHEHUD c IpYyTVMA KOHTaKTUPRYIMMA C KpPOBBK MaTepuallaMM
[IOJIOBOJIOKOHHHX MeMOpaH C TOUKM 3PEeHMSI MX COBMECTMMOCTM C KPOBBD.

[0089] B opmHOM ™3 aJIbTEPHATMBHEIX BapMaHTOB OCYMEeCTBJIEHUS
BTOPOTO acriekTa n3obpeTeHms COOTBETCTBYKIAA n300peTeHnn
[IOJIOBOJIOKOHHAasA MeMOpaHa oTJMyuaeTcsd TeM, UYTo, II0 MeHbIleM Mepe, Ha
OOHY IIOBEPXHOCTL  IIOJIOBOJIOKOHHOM  MeMOpaHH, IO MeHbIleM Mepe
YaCTUYHO, OOIOJIHUTEJIbEHO HaHEeCEeH TUOPOQUIIEL HEIMA [IOJIMMED, B
YaCTHOCTH, NOJMBUHUINIMPPOJINIOH .

[0090] HaHeceHMe TOKPHTUA M3 TITUOPOOUIILHOTO IIOJMMEpa, B
YaCTHOCTH, MMOJIMBYHUJINIMPPROJINIIOHA , BEIBEIBAET IOOTMOJIHUTEJIBHYIO
rTUuopodMIM3aLmo, IO MeHbIleM Mepe, OOHOM CcHaOXeHHOM IMIOKPHTHUEM

MOBEPXHOCTHU [IOJIOBOJIOKOHHOM MeMOpPaHH. OOHaAPYXUJIOCE, yTo
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MIOJIOBOJIOKOHHA A MeMOpaHa, COOTBETCTBYKIA A BTOPOMY acrexkTy
n300peTeHUa, OJjgaromapsa HeOOJIBIIOMY COOEePXaHMI HepacCTBOPMMOTO B
BOOe AaHTHMOKCHUIaHTa, B UYacCTHOCTH, XUPOPACTBOPMMOTO BUTaMMHa, B
YacTHOCTH, a—ToKObeposa VI TOKOTPUEHOJIA, XapaKTepnusyeTcsd
yIoepXxaHmeM TUOPOOUIILHOTO noJiMmMepa B IIOTOKE NOCTYIIaKIMX
XMOKOCTEN, HalpuMep, KpOoBM MJIM BOIH. Takxe HabIoIaJock, UYTO
TUOPOOUIBLHEI IIOJIMMEP, B UYAaCTHOCTM, IOJUBUHUINIMPPOJIUIOH, KOTOPHM
B IIpollecce HaHeCeHMs IOKPHTUA IIOoCTyIlaeT, I[IO0 MeHblley Mepe, Ha
OOHY IIOBEPXHOCTD [IOJIOBOJIOKOHHOM MeMOpPaHH, MOXeT OHTH
OOIIOJIHUTEJILHO 3adUKCUPOBAH IOCPenCcTBOM comepXxamerocsd B
[IOJIOBOJIOKOHHOM MeMOpaHe HepaCTBOPMMOI'O B BOIe AaHTMOKCHIAaHTa, B
YaCTHOCTH, XUPOPACTBOPMMOI'O BUTaMMHAa. VICHOHTaAHMA I[I0 DSJIOUMPOBAHUI B
2TOM OTHOIEHUN IPOOEeMOHCTPUPOBAJIN YMeHBIIEHHOe BIIOMPOBaHME
TUIPOOUIIEHOTO IIOJIMMepa, B UYaCTHOCTM, IOJIUBUMHWIINIMPPOJUIOHA, IIO
CPaBHEHU C COOTBETCTRBYIIVMNI CHaOXeHHBEIMIU [IOKPEITHEM
[IOJIOBOJIOKOHHEIMM MeMOpaHaMy, B MaTepHrajle KOTOPHX He CONEPXUTCH
HepacTBOPUMHIY B BOIEe AaHTHMOKCHIAHT. IlpM 5TOM, B UYaCTHOCTH,
HaHeCeHMe IIOJUBUHUINMPPOJIMIOHA MOXeT OBTH BEIIOJIHEHO Tak, UYTOOH,
NpenrnouTUTEJIbHO, 1o MeHbIen Mepe, Ha OIHY [IOBEPXHOCTD
[IOJIOBOJIOKOHHOM  MeMOpaHBl  MOIJIO OBITH HaHeCEeHO TOJILKO Takoe
KOJIMYUECTBO INOJIUBUHUIINIMPPOJIMUIOHA, KOTOPOTO KaK pas3 OOCTaTOUHO MOJd
TUOPOOUIM 3 alUN [IOJIMBUHUJINIUPPOJIMIOHOM XUMUUYECKU TUuapodoOHOM
[IOJIMMEPHOM INOBEPXHOCTY MeMOpPAaHH.

[0091] HaHeceHMe TIOKPHTUSA M3 IUOPOOUIIEHOTO IIOJIMMEpPa, B
YacTHOCTH, NOJIMBUHUJIIUPPOJIUIOHA , IO MeHbIlel Mepe, Ha OIHY
[IOBEPXHOCTL IIOJIOBOJIOKOHHOM MeMOPAaHH MOXeT OCYIEeCTBJIATLCS IIpuU
INOMOIIM pacTeoOpa OJAd HaHeCeHMA I[IOKPHTHA, COOepXallero IIOJIMMEDP,
KOTOPHEM IOoOalnT Ha OOHY M3 IIOBEePXHOCTEeM IIOJIOBOJIOKOHHOM MeMOpAaHH.
OrkasaljioCck lieJjileCoOOpasHEM IMIPOUI3BOIUTL HaHeCeHMe Ha IIOJIOBOJIOKOHHYI
MeMOpaHy  [OKPHTUA c TUOPOOUIIEHEIM  TIOJIMMEPOM, B YacTHOCTH,
NOJIMBUHUJINIUPPOJIMIOHOM, B IIpollecce MNpAOeHMI BO BpeMsa IIPOU3BONCTBA
IIOJIOBOJIOKOHHOM MeMOpaHH ns3 TUOPOOOBHOTO u TUOPOOUIIBEHOTO
noJuMepa. IIJg 2TOTO0 B KOATyJATOPR OOOABJISOT I'MIPOOMIILHEM IIOJMMEP,
B UYaCTHOCTM, I[IOJUBUHMINIMPPOJIMIOH, M BMeCcTe C OpAIWMJILHOM Maccom,
comepxamer TUOAPOQOOHEM ¥ IHUIAIPOOMIILHEIM IIOJMMEep, B YacTHOCTH,

HOJ'H/ICVJ'H::(]_)OH "  IIOJIMBUMHWMIIIIMPPOJIMIOOH, a TaKXxe, 10 MeHbIen Mepe,
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OOMH HepacCcTBOPUMEI B BOIE AHTUMOKCHUIAHT, B YaCcTHOCTH,
XUPOPACTBOPUMEI BUTaMMH, IIOoOalnT UYepes KOHIEHTPUUECKYD IeJIeBYIO
dunvepy. Ilpu >ToM, TINOpaleHasd HUTL CMauMBaeTCcd C BHYTPeHHeM
CTOPOHE PaCTBOPEHHEIM B KOAaTryJaATope TIUIPOPMILHEM IIOJVMMEPOM, B
YaCTHOCTH, IOJIMBUHUIINIVPPOJIUIOHOM . Bjnaromapsa KOHTAaKTy c
KOoaryJIATOPOM, a TakXe BBeIOeHMI IIPpSOeHOM HUTM B OCaAIUTEJILHYIO
BaHHY, OQOpMHUPYETCHa CTPYKTypa MeMOpaHH, IIPpM STOM, ¥ TUIPOQUJIILHLM
IOJIMMEPR, B YaCTHOCTH, IOJIMBUHUIINIVPPOJIUIOOH, ns3 KoaryJjuaTopa
drKCcHUpYyeTCcsa Ha IIOBEPXHOCTM MeMOpPaHH.

[0092] B 1mpyroM BapMaHTe OCYIeCTBJIEHUSI, COOTBETCTBYKIIEM
BTOPOMY AacCIeKTy u300peTeHMs, IIOJIOBOJIOKOHHad MeMOpaHa HacTOAmMeIro
n3o0bpeTeHrsa OTJIMYaeTcd TeM, UYTO, IO MeHBIIEM Mepe, Ha OIOHOMU
TUIPOPUIILHOM TIOBEPXHOCTHM, B YaCTHOCTHM, IIOBEPXHOCTM BHYTPEHHETO
KaHaJa, [IOJIOBOJIOKOHHA A MeMOpaHa XapaKTepusyeTcd oseTa-—
nmoreHumrajioMm ot -1 MB mo -7 MB, B uacTHOCTHM, OT -1 MB mo -5 MB, B
JacTHOCTM, OT —1 MB mo -4 wMB.

[0093] [IoJIoOBOJIOKOHHAaA MeMOpaHa, KoTopasd ONMCaHHEM BHIIE
crnocoboM cHabxeHa, 10 MeHbllel Mepe, Ha OOHOM IIOBEpPXHOCTU
[IOJIOBOJIOKOHHOM MeMOpPaHH, IIOKPHTUEM M3 TUIPOOUIILHOTO IIOJIMMepa, B
YacTHOCTHU, IOJIMBUHWIINIMPPOJIUIOHA, obJyamaeT BoJiee HeMTpaJlbHEM
o3eTa-IIoTeHIIMaJIOM, UYeM CcollocTaBuMas MemOpaHa, M3TOTOBJIeHHAS U3
Tex Ke MaTepraJIoB, HO He IOKPHTAasg OOINOJIHUTEJILHO TUIPOOUIILHEM
[IOJIMMEPOM.

[0094] Kpome TOTO, COOTBETCTBYIIA I N300peTeHN
[IOJIOBOJIOKOHHAas  MeMOpaHa  xXapakKTepusyeTcsd  yYMeHLIIeHHBIM  KpaeBhM
YTJIOM Ipu cCMauMBaHUU BOIOM. ITpu CMaumMBaHUM IIOBEPXHOCTHU
COOTBETCTRYIEN n300peTeHNno MeMOpPaHH BOIOM KpaeBOoM yToJ,
u3MepsgeMel MeTOIOM BHCOTH IIOOLeMa BOIH B KaOlWJIJIgpax, COCTaBJIAET
MeHee 57°, B uyacTHOCTM, MeHee 55°, B uacTHOCTHM, MeHee 47°.
MpednouyTUTEJILHO, TakyMM MaJlbIM  KpaeBEM YIJIOM  XapaKTepusyeTcd
[IOBEPXHOCTL BHYTPEHHeI'O KaHala.

[0095] KpaeBolM yTOJ, KOTOPHM oOpa3yeT BOIOa Ha TIOBEPXHOCTH
MeMOpaHbE, ABJAETCS MepoM TUIPOPMILHOCTM T[OBEPXHOCTM MeMOpaHH.
BEjaromap4a TIIOKPETUIO TUOPOOUIILHEIM TIOJIMMEPOM, B YaCTHOCTU
IOJIMBUHUIINIMPPOJIUIOHOM, IIOBEPXHOCTL MeMOpaHH, Kak OIMCaHO BHIIE,

TUOPOOUIMBUPYeTCa 0e3 CYINeCTBEHHOTO YBeJIMUeHMA OOfMero CcolepXaHud
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TUOIPOOMILHOTO IIOJIMMepa B IIOJIOBOJIOKOHHOM MeMOpaHe. HaHeceHue
MIOKPEITHU A npencrTaejgaeT coboim OIOHOBPEMEHHO peHTabelIbHOE n
TEXHOJIOTUUYHOE peleHne, HamnpaBJIEHHOEe Ha OOCTIDKEHHUE
TUOPOOUIM3 ALY, rio MeHbIIen Mepe, onoHOM MIOBEPXHOCTHU
TIOJIOBOJIOKOHHOM MeMOpaHH, B YacTHOCTH, MIOBEPXHOCTH,
KOHTAKTUPYKIEN C KpOoBBK. B YacTHOCTM, HaHeCeHMe I[IOKPHTUA U3
NOJIMBUHUJINUPPOJIMIOHA eOBa JM M3MeHdeT of0mee colepXaHue PVP B
IIOJIOBOJIOKOHHOM MeMOpaHe, TakK KaK TOJmMHa HaHeCceHHOTo cJjosga PVP
MMH/MAaJILHA . [Tpun STOM, MaJIbl KpaeBoOu YIT'OJI NOOTBEPXKIaEeT
3HAUUTEJNbHYID THUIPOOMIBHOCTL BHYTPEHHEM IIOBEPXHOCTU MeMOpaHH. g
CpaeBHeHUd, OBLJIO YCTaHOBJIEHO, uTo “MeKmmecd B nponaxe
[IOJIOBOJIOKOHHEE MeMOpaHH, Halpumep, nus ovanmsaTropa FX60
NpPOMU3BOIOCTERA Fresenius, XapaKTepnu3ynTCca  KpaeBBM  YIJIOM 64°.
[TOJIOBOJIOKOHHEE MeMOpaHbL FX60, comepxamme [IOJINCYJIEQOH u
NOJIMBUHUJIIIMPPOJIUIOH, npu 2TOM, He comepxartT OOIIOJIHUT €JIb HEIM

TIOJIMBYMHWIITIMPPOJIMMIOOH, KOTOpBIIZ IIyTeM HaHeCeHUMA IIOKPEITMA HaHeCeH Ha

[IOBEPXHOCTE MeMOpaHH. TaxkmmMm xe oBpasoM, MaTepurall STUX
[TOJIOBOJIOKOHHEIX MeMOpaH He COOEPXUT X—TOKObepOJI. B
IIPOTUROIIOJIOXHOCTD 2TOMY, COOTBETCTBRYyKIME n300peTEeHU

[IOJIOBOJIOKOHHEE MeMOpPAaHE, KOTOPHE MIPOMBBEOeHH C MCIOJb30BaHMeM
KoaTyJaTopa C KOHIeHTpallMel IIOJUBMHUINMPPpoauIoHa 1500 uyacTel Ha
MUJIJIMOH M coIepXaHreM o—Tokodpeposa 0,05% Bec., xapakTepu3ywowTCSH
KpaeBEM yIJIoM 52°. TakXe OBUJIO YCTAHOBJIEHO, UTO YMeHLIIeHUe
KpaeBOTO YyIJla COOTHOCUTCS C YMEeHbIleHMeM aKTHUBalUM KOMILJIeMeHTa,
u3MepsaeMoro kKak Cba. Taxkxe OBJIO YCTAHOBJIEHO, UYTO YMeHbIIeHN e
KpaeBOTo yIJla COOTHOCUTCS UM C yMeHbmleHueM «Platelet Loss».

[00906] Kpowme TOTO, COOTBETCTBYIIA I M300peTeHN
IIOJIOBOJIOKOHHAasA MeMOpaHa OoOTJMYaeTcd TeM, UTO XapaKTepu3lyeTcsd
YMEeHBIIeHHOM aKTuBalMel KOMILJIeMeHTa, B YaCTHOCTHM, YMEHBIIeHHOTO IO
50% 1o cpaBHeHUIO C COINOCTaBUMOM MeMOpaHOM, B MaTepMalJl KOTOpOoM He
notaBJeH HepacCcTBOPUMEI B BOIE AHTUMOKCUIOAHT, B YacTHOCTHU
XUPOPACTBOPUMEI BUTaAMMH, M KOTopas He CcHabdxeHa IIOKPHTHEM U3
TUOIPOOMILHOTO IIOJMMepa, B dYacTHoCcTM, PVP, 1[I0 MeHbLIIeM Mepe, Ha
ONHOMV M3 TIOBEPXHOCTEM IIOJIOBOJIOKOHHOM MeMOpPAaHH.

[0097] Bruio oOHapyXeHO, 4YTO akKTMBallMad KOMILJIEMEHTAa IIOOIaeTCcsd

pPeryJIMPpOBaHNMK IIOCPpelICTBOM KOJIMUECTERAa I‘I/I,]IpO(]_)I/IJIbHOI‘O IIoJiMMepa, B
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YacTHOCTHM, [OJUBUHMJINIMPPOJMIOHA, KOTOPHM COIJIACHO M300peTeHu’o
OpM TIIOMOMM KoaTyJiATopa B Ipollecce IMIPOM3BOACTBA IIOJIOBOJIOKOHHOM
MeMOpaHE HaHOCAT Ha I[IOBEepPXHOCTL IIOJIOBOJIOKOHHOM MeMOpaHHE. B
YaCTHOCTM, KOHIEHTpalud IUIPOOMUIIBHOTO IIOJIMMEepa, B YaCTHOCTH,
PVP, B KoarnyJiaAToOpe, MNPealodYTUuTeJ]IbHO, cocTaBjaseT oT 0,5 r nmo 4 1,
B YaCTHOCTM, IO 3 I', B YaCTHOCTM, OO 2 I', B uYacTHoCcTH, mo 1,5 T
Ha KI' KoaTryJdTopa.

[0098] Kpowme TOTO, COOTBETCTBYKIASL M300peTeHNIo
[IOJIOBOJIOKOHHAasA MeMOpaHa XapaKTepu3yeTcsd YyMeHblleHHBEIM <«Platelet
Loss», B  UYAaCTHOCTH, Ha 0% info) CpaBHEeHUK C COoIIoCTaBMMOM
[IOJIOBOJIOKOHHOM MeMOpaHoM, cocTodmen nu3 oJIMCcyJik QoHa u
MOJIUBUHUIITIMPPOJIUIOHE , B MaTepuale KOTOpOMn OTCYTCTBYET
HepacTBOPUMHIY B BOOe AaHTMOKCHMIAHT, M, IO MeHbIleV Mepe, OIHa
[IOBEPXHOCTE IIOJIOBOJIOKOHHOM MeMOpaHH He [IOKPHTA
TIOJIUBUHUIITIMPPOJIUITOHOM. .

[0099] Brl1O OBHapyXeHO, yTo YMeHbIIeHM e riokasaTeJisd
TPOMOOLIUTOB nonmaeTcda PEeTryJIUPOBaHUIO IocpencTBOM KoJIMuecTBa
HaHOCHUMOTO TUIPOPUIIEHOTO noJimMepa, B YaCTHOCTH,
MIOJIMBUHUJINIMPPOJIMUIOHA , u KOJIMUeCcTBa HEepacTBOPUMOT'O B BOIE
IoJiMMepa, B UYaCTHOCTHM, XMPOPACTBOPMMOIO BMUTaMMHa, MMeKIerocsd B
[IOJIOBOJIOKOHHOM MeMOpaHe. B UYacTHOCTHM, pe3yJIbTaToM COBMECTHOTO
nelcTBUS HaHeCEeHHOTO TUOPOPUIIBEHOTO oJIMMepa, B YaCTHOCTH,
NOJIMBUHUWIIIIMPPOJIMOOHA, WM HEepacTBOPMMOTO B BOIe aHTMOKCUIAHTAa, B
YaCTHOCTM, XMPOPACTBOPMMOI'O BUTaMMHa, B YaCTHOCTHM, O—TokodepoJia
W TOKOTPUEHOJa, ABJIAeTCH YMEHBIIEHVE oTepu TPOMOOLIMTOR,
KoTopasa YyMeHbllaeTCcsd I[I0 CPaBHEHMIO C BeJUUMHOM, XapaKTepHOM IJid
COOTBETCTBYIEV COMNOCTaBUMOM IIOJIOBOJIOKOHHOM MeMOpaHH.

[0100] CoryjacHO YCOBEPIMEHCTBOBAHHOMY BapMaHTy WM300peTeHUd,
[IOBEPXHOCTH BHYTPEHHETO KaHaJa TIOJIOBOJIOKOHHOM MeMOpaHH
XapakTepusyeTca KOHIUeHTpaluel NOJUMBUHUINVMPPOJIMIOHA B OJM3JIexaleM
K IIOBEPXHOCTHM CJIOe IIOJIOBOJIOKOHHOM MeMOpPaHH, M3MepeHHOW MeTOIOM
XPS, 22% wmium 0OoJyee, B YacTHocTM, oOT 24 no 34%, OoJjiee KOHKPETHO,
oT 26 pmo 34%. AHaJU3 OPOBOOUTCS COIJIACHO <«MeTomy WU3MEpPEeHUd
ComepXaHMd IIOJNUBUHUIINIMPPOJIMIOHA B IIOBEPXHOCTHOM CJIOe (XPS) »,
ONMCaHHOMY B HacCToOAmel 3asgBke. AHaJIM3 OXBaTHBaeT OJgm3jexalue K

IIOBEPXHOCTM CJIOM IO TJIy OMHEL, IIPMMEPHO, 10 HM. PaCCManMBaeMbIe
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MeMOpPaHH  OeMOHCTPUPYIT OCODEeHHO  Xopolee 3aroJIHEHME CTOPOHH
BHYTPEHHeT'O0 KaHajla PVP. PesyJbTaTOM STOT'O ABJLeTCd HaoJjexalasd
TUOPOOUIILHOCTE ¥, CJIeOOBaTEJIBHO, BHCOKasa OMOCOBMECTHMOCTE.

[0101] CoorTBeTcTByKmas M300pPEeTEeHMI II0JIOBOJIOKOHHasa MeMOpaHa,
10 MeHblley Mepe, Ha OOHOWM IIOBEPXHOCTH, B UacTHOCTH, Ha
TUOPOOUILHOM IIOBEPXHOCTH, B JaCcTHOCTH, Ha MIOBEPXHOCTHU
BHYTPEeHHeTI'O KaHajla, XapaKTepusyeTcsa COOTHOIEHUMEM BHCOTH [IUKOB
CNO™ m SO, , TIMOJNYyUeHHBEM MeTOoIOM «OlleHKa COOTHOIIEHMSA BECOTH IIMKOB
CNO™ m SO, B IOBEpPXHOCTHOM cCJioe nocpencrteoM TOF-SIMS», OIMCaHHEM
B HacTodmey =3asgBke, 4,5 miam Oojiee, B uyacTHoOCTM, 5,5 wmim ©Oojiee, B
yacTHOCTM, 6,0 wmam Oojiee. MeTon wusMepeHuda TOF-SIMS mnpelcCTaBJIgeT
cobom MeTOoI aHallM3a C BHCOKOM IIOBEPXHOCTHOM UYBCTBUTEJLHOCTLIO,
TO eCThb, aHaJlIu3y IoABepraeTCsd TOJBKO OJM3JIexamlui K II0BEPXHOCTU
MoHOCJIOM. Takum 00pasoM, HOOCTATOUHO KaueCTBEHHO M HAaIEXHO MOXeT
OBITE npomsBeleHa OLleHKa 3allOJIHEHUA  [NOBEPXHOCTU  BHYTPEHHEeTO
KaHaJla MeMOpaHb TUIPOOUIILHEIM I[IOJIMMEPOM. IlpM BTOM, C TOUKM BPeHUA
[IOBHIIEHUS TIHUOPOPMUIIBHOCTM U OMOCOBMECTUMMOCTM TpebyeTcsa BHCOKAaA
CTelleHb 3allOJIHEHMA .

[0102] Brnaromapsa BEICOKOM KOHIIeHTPpalumn TUOPOOUIIBHOTO
[noJiMMepa, B  UYaCTHOCTHM, [NIOJUBUMHWIINIUPPOJIMIOHA, Ha IIOBEPXHOCTH,
BCTYIIAlmENM B  KOHTAKT c oOpabaTHBaeMOV KPOBLIO, [IOBEPXHOCTD
TUOPOOOBHOTO TIoJMMepa, B YaCTHOCTM, I[IOJUCYJIEQOHA, SKPAHUPYETCHdS U
He BCTYIIaeT B KOHTaAKT C KJeTKaMM KpOoBUM WM OeJIkaMu I1JIa3MH.
HaHeceHUe  TIOKPHTHUA, 10 MeHblleV Mepe, Ha OIHY IIOBEpPXHOCTHL
[IOJIOBOJIOKOHHOM MeMOpPaHH, KOHTaKTHUPYIIYI c KPOBLIO, MeeT
NperMyIecTBO, 3aKJjuaKnileecsa B TOM, UTO IIpU HeOOJIBIIOM KOJMUECTBE
TUOPOOUIILHOTO TIIOJMMEepa, B UYaCTHOCTHM, OJUBUMHUIINIMPPOJIUIOHA, VYXe
BO3MOXHO  IOJIydeHre HOOeKTUMBHOTO  CJIOA, KOTOPEM I[IPpU  HaJWUUU
HepaCcTBOPMMOTO B BOIOe AaHTHMOKCHUIAHTa B NPAOMJILHOM Macce MOXeT

OHITH 3aKpellJIeH Ha IIOBEepPXHOCTU IIOJIOBOJIOKOHHOM MeM@paHH. TaxkuMm

obpasoM, obecreunBaeTCHd OCOBDEHHO peHTabeJIbHEM crioco®
MU3TOTOBJIEHUSA [IOJIOBOJIOKOHHOM MeMOpaHH C YIIyUmeHHOM
BMOCOBMECTHMMOCTEIO, TakK KakK oIS OOCTIVXKEeHU A 20bekTa
BMOCOBMECTUMOCTH MOTYT OHITH VICTIOJIb 30BaHBL JIVIIb HeOoJIBIMe

KoJIMyeCcTBa HepaCTBOPVIMOI'O B BOIOe AHTMOKCHIaHTa, B 4YaCTHOCTIH,

KpopacCcTBOPMMOTI'O BMTaMIMHa, n PMHpO@MHBHOPO I1oJiMMepa, B
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YaCTHOCTHM, NOJIMBUHWININPPOJUIOHA .

[0103] Kpowme TOTO, COOTBETCTBYIIASI n300peTeHNo
[IOJIOBOJIOKOHHasA MeMOpaHa B XOOe  MCHIHTaHMS IO  DJIOMPOBAaHUD,
IIPOBOOVMOTO COTIJIaCHO «MeTonmy OLLEHKMU BIIOUPOBAaHM A
IIOJIMBUHWIINIMPPOJINIOHA Y, OeMOHCTPUPYET BeJIMUNHY BIIOUPOBAaHM A
[OJIMBUHMJINIVMPPOJIMIOHA I[IO0CJe XpaHeHusS B TeueHue 30 mHel mpu 80°C u
OTHOCUTEJILHOM  BJIAXHOCTM BO3IOyxa <5% MeHee 4000%10°7 wMr Ha
3JIeMeHTapHOEe BOJIOKHO, B UYaCTHOCTM, I[ocje 60 »OHel B aHaJIOTMUHBEX
YCJIJIOBUAX XpaHeHUd - DIIOUPOBaHUE MeHee 5000%1077 MI' Ha
BJIeMeHTapHoe BOJIOKHO. [IpenonouyTmTesIbHO, BIIOUPOBaHUE
NOJMBUHWJINIVPPOJMIOHA [I0CJe XpaHeHuS B TeueHue 30 mHer mpu 80°C u
OTHOCHUTEJILHOM BJIAXHOCTM BO3Oyxa <5% cocTabBjgeT MeHee 2000*1077 mMp
Ha BJIEMEeHTapHOoe BOJIOKHO, B YyaCcTHOCTH, riocJjie 60 oHeM B
AHAJIOTMUHLIX YCJIOBUAX XPaHEHUS — BJoMpoBaHMe MeHee 3000*1077 Mr Ha
BJIeEMeHTapHOEe BOJIOKHO.

[0104] Tlon «2JOMPOBAHMEM [IOJUBUHMIINIMPPOJIMIOHA» B IaHHOM
CBA3U [IOHVMaeTCH BEIMEIBaHM E MOJIMBUHWIINIMPPOJINIOHA ns3
IIOJIOBOJIOKOHHOM MeMOpaHH I[IOTOKOM KOHTaKTHOM XUIKOCTM. Hamopumep,
NIOJIMBUHWIINIUPPOJINIOH, Biaromapsa cBoOen TUOPOQUIIBHOCTH, MOXET
BKCTParnpoBaTbCad UM CMBIBATBCH M3 MaTepualna MeMOpaHE WM C
[IOBEPXHOCTHU IIOJIOBOJIOKOHHOM MeMOpaHH BOIHBEIMIU XUOKOCT AMU,
HalpuMep, Kpoekbk. CoOIJlaCHO OIOHOMY ¥3 MeTOINOB MCIETAaHMA Ha
SIICMPOBaHMe, Ha I[IOBEPXHOCTH IIOJIOBOJIOKOHHEIX MeMOpaH, CHaOXeHHY
IIOKPHTHMEM U3 IIOJIMBUHWIINVMPPOJIMIOHA, [IOoHAaKnT IIOTOK BSKCTpal'eHTa, B
YAaCTHOCTHM, BOMOHE. OJIOMPOBAHHYK M3 IIOJIOBOJIOKOHHOW MeMOpaHH dYacThb
NOJIMBUHWIINVMPPOJNIOHA MOXHO OLIEHMTB Ha OCHOBaHMM KOHIEHTpaluu
NIOJIMBUHWIINVMPPOJINIOHA B DKCTpakTe.

[0105] OSmovpoBaHMe NOJUBUHUINVMPPOJUIOHA M3 COOTBETCTBYIIEN
n300peTeHU I[IOJIOBOJIOKOHHOM MeMOpaHH MeHblIle, UYeM B3JIOMPOBaHUeE,
M3MepeHHOe IJI TMOJIOBOJIOKOHHOM MeMOpaHH, MaTepuaJl KOTOPOM COCTOUT
M3 HOJUCYJIBEOOHA ¥ I[NOJUBMHUIINIVPPOJIMIOOHA, HO 0Oes npobaBJjieHUA
XKUPOPaCTBOPMMOI'O BMTaMUHA, W He MMeeT IOIIOJIHUTEJIEHOTO IIOKPHTMA
M3 NOJUBUHWIINIMPPOJMIOOHa. TakuM oO0pa3oM, MMeeTCsa IIpeMMylleCTBO,
3aKJoyaneecs B TOM, 4gTo ITUMOPOPUIIEHOCTE IOBEPXHOCTHU
IIOJIOBOJIOKOHHOM MeMOpaHH, B YaCTHOCTM, BHYTPEHHeM IIOBepPXHOCTHU

IIOJIOBOJIOKOHHOM MeM@paHBI, MOXeT OBTL YyBeJIMueHa GﬂaI‘O,HapFI IIOKPETHMIO
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3 IIOJIMBVMHWIITIMPPOJIMIOOHA , OIOHakKoO, OIOHOBPEMEHHO MOXeT OBEITH
YMEHEIIEHO SJIMPOBaHNMe 10 CPaBHEHMIO C COIIOCTaBMMEIMIM
ITOJIOBOJIOKOHHEIMM MeM@paHaMM. B JaCTHOCTHM, STO ABJIAETCA

NperMyIleCTBOM C MEIOMUMHCKOM TOUKM 3peHmMsa, TaK KakK BO BpeMsd
SKCTPAKOPIIOPAaJLHOM 00padoTKM KPOBM MEHBIIEe IIOJIUMBMHMIINIMPPROJJIMIOHA
sJoUpyeTcda U3 [IOJIOBOJIOKOHHOM  MeMOpaHH M  HaKallJIMBaeTCsd B
opraHm3Me uYeJIoBekKa. llonamaHue NOJUBUHMIIIMPPOJIMUIOHA B OPIaHMU3M
yeJIOBeKa cunTaeTCHd 0CcoBeHHO OIlaCHBIM IIOTOMY, YuTo
NOJIMBUHUIIIMPPOJIMIOOH, HAUMHAS C HEKOTOPOI'O MOJIEKYJIAPHOI'O Beca, He
noneepraeTcsa MeTab®oJiM3My B TeJle UeJIOBeKa U JIMIEb OTHOCUTEJILHO

BEIBOOIMTCA IIOYUKaMI.

[01006] B IOpyroM BapMaHTe OCYIMEeCTBJIEHMS COOTBETCTBYKIEN
n300peTeHUn [IOJIOBOJIOKOHHOM MeMOpaHH obuee comepxaHue
TUIPOOUIIEHOTO noJyimMepa, B YyacTHOCTH, MIOJIMBUHUIIIIMPPOJIUIOHE ,

UMewnmerocsa B IIOJIOBOJIOKOHHOM MemOpaHe, cocTaBJjseT oT 3 1mo 5%
Bec., B uYacTHocTH, ©OoJjlee 3% Bec., B uyacTHocTH, ©OoJjiee 3,5% BecC.,
B YaCTHOCTHM, MeHee 5% Bec., B UYacTHOCTH, MeHee 4,5% Bec. Ilpu
TakKoM CcocCcTaBe BO3MOXHO IIOJIydeHMe  cOaJlaHCUPOBAHHOTO  Ipoduiid
CBOMCTE, BKJIIOUAIE IO MexXaHMUeCKYI CTOMKOCTE, HanJexamymo
[IOPUCTOCTE M IOOCTATOUHYID IMIOPOPUIIBHOCTE.

[0107] CorJlacHO OIOIHOMY nu3 BapMaHTOB ocyumecTBJIEHUSA,
COOTBeTCTBYyIA A n300peTeHn MIOJIOBOJIOKOHHA A MeMOpaHa
XapakKTepmu3yeTCcsd HaJlMuMeM Ha I[IOBEePXHOCTM BHYTPEHHeTrOo KaHajla PVP c
OOJIBIIMM CPpeldHeBeCOBHM MOJIEKYJIAPHEM BecoM (Mw), uyem PVP B o0OBeMe
MeMOpaHH. BrJIO o0OHapyXeHO, UYTO CJelyeT CTPeMUTbCS K MeHBIeMy
MOJIEKYJIAPHOMY Becy PVP B o0ObeMe MeMOpaHE, TakK KaK B IIOOOOHEIX
KOMIIOBUIIMAX BO3MOXHO BECOKOEe coInepxaHme PVP, cJenoBaTeJIbHO, B
oBBeMe OHHM 0OoJjiee TUIPOOUIIBLHE. OTHOBPEMEHHO OOHaApyXMBaeTCsa, UYTO
0CcOBDeHHO BHCOKMM MOJIEKYJIAPHHM Bec PVP Ha [OBEPXHOCTM BHYTPEHHEeTO
KaHaJla MeMOpaHH  ofecreuuBaeT BEICOKYIO CTelleHb MTOKPHTU A u,
CJIeNOBAaTEJBHO, 3HAUUTEJBHO ONTVMM3UPOBAaHHYIO TUIPOPUIIEHOCTE
[IOBEPXHOCTM. IlomoOHEIe MeMOpPaHHE XapaKTepu3yoTCsS OCODeHHO BHCOKMM
YPpOBHeM OMOCOBMECTMMOCTHM W YMEHBIIEHHHM 3JOMPOBaHMeM PVP nocie
VICIIEITaHUA Ha CTapeHue.

[0108] CorJlacHO OpyT oMy BapMaHTy oCylmeCcTBJIEHUSA,

IIOJIOBOJIOKOHHAaA MeMOpaHa XapaKkTepmnusyeTcda CpellHeBeCOBEM
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MOJIEKYJISPHEIM BecoM (Mw) PVP Ha [DOBepXHOCTM BHYTPEHHEI'O KaHala,
koTOopet OoJyeme 1000000 1T/mMosb, HamnpuMmep, cocTaBjggerT 1005000
r/MoJibE MM 1100000 1/MOJIB, B dYacTHocTM, Oojbme 2000000 1/MOJL,
OpennouTruTesIbHO, OoJjbme 1000000 r/Mosib m mo 3000000 r¢/MoJsib, elme
QoJlee TMPEnIoOUTUTEJILHO, Bosipme 2000000 1©/MoJib M mo 3000000
T/MOJIB . Bruio OBHapyXeHOo, UTOo ABJIAETCSA NIPennouYTUTEeJIbHEM
CpeIHeBeCOBOM MOJIEKYJIAPHHM Bec PVP B o00beMe MeMOpaHH MeHee
1000000 r/Momb, HampuMmep, 995000 r/moyes wmiam 900000 1/MOJb,
opennournrTessHo, 500000 rv/MoJib M OO MeHee, uyem 1000000 r/MoJib.
[lpeOnouTmUTeJIbHO, OTHOUEeHMEe CPelIHEeBeCOBOT'O MOJIEKYJIAPHOTO Beca PVP
B koaryJjarope K CpeIHeBeCOBOMY MOJIEKYIJIAPHOMY BecCy PVP B
NP AOUJILHOM Macce cocTaBJigeT, o MeHbIIen Mepe, 1,2,
NPpenlnouTUTeSIbHO, IIO0 MeHbIer Mepe, 2, ©OoJlee MNPEONOUTUTEJILHO, OT
1,2 mo 3, eme 0oJiee MNPEeONOUYTUTEJIBHO, OT 2 OO 3, TIIOCKOJIBKY B
IIONOOHBIX KOMITO BULIUAX BO3MOXHO BEICOKOE comepxaHue PVP,
cJlenoBaTeJIbHO, B o0beMe OHM 0OoJjiee TUIOPOOUIIBEHEL. OOHOBPEMEHHO
OBHapPYXMBAETCa, UYTO OCODEHHO BHCOKUM MOJIEKYJISAPHHM Bec PVP Ha
[IOBEPXHOCTM BHYTPEHHEIO KaHajla MeMOpaHHE of0eclleuMBaeT BHCOKYI
CTelleHb IIOKPHTUA WM, CJeIoBaTeJIbHO, 3SHAUUTEJIbHO OITUMUIUPOBAHHYI
TUOPOOUIILHOCTE IMOBEPXHOCTU. I[logoOHEEe MeMOpaHH XapaKTepu3yITCH
OCOBEHHO BEICOKMM YPOBHEM B11OCOBMECTHUMOCTHU u YMEHbBIIe HHEM
upoBaHueM PVP ocJjie MCIETaHMA Ha CTapeHue.

[0109] Ipyras COOTBETCTRByKmAasa MN300peTeHUn IIOJIOBOJIOKOHHAS
MeMOpaHa XapaKTepnus3yeTcs TeM, uTo OTHOIIEHUE KO20OULIMeHTa
bunepTpauMy ajdkO0yMMHa, M3MEPEeHHOTOo uYepe3 5 MMH, K KO2QQMIMEHTY
dubTpauMM, W3MepeHHOMYy dYepe3 30 MMH, cCcoIylacHO MeTomy «OLeHKa
KOondduIIMeHTa O(UIbBTPpaALMM aJibOyMMHAa IIJIa3MB» HaCTOANeTO ONMCaHUuig,
cCoCTaBJISeT MeHee 7/, B YaCTHOCTHM, MeHee 5.

[0110] pyrasg COOTBETCTRByKmAasa M300peTeHUK IIOJIOBOJIOKOHHAS
MeMOpaHa XapaKTepnusyeTcs TeM, uTo OTHOIIEHUE KO20OULIMeHTa
buneTpauuy ajdbkO0yMMHa, WM3MEPEeHHOTO uYepe3 5 MMH, K KO20QMIIMEHTY
dubTpauMM, W3MepeHHOMYy dYepe3 10 MMH, cCcoIylacHO MeTomy <«OLeHKa
KOondduliMeHTa O(UIBTPpALMM aJibOyMMHAa IIJIa3MB» HACTOANeTO ONMCaHUuAg,
COCTaBJISET MeHee 3, B YaCTHOCTH, MeHee 2.

[0111] MemOpaHy, IpelHa3HAUYEHHYK IJIS OCYMNEeCTBJIEHMS IMaJn3a,

IIyTeM OIITVMMNM 3 allVil1 ITIapaMeTpORB M3ITOTOBJIEHMA OOBIUHO IIpmMBOOAT B
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COOTBETCTBHUE c TpebyeMbIM nJisg TepaleBTUUYECKOT O BO3IOelCcTBUA
Ko2ddUIIMeHTOM OQUIILTPAalLMM, KOTOPHEM M3MEepSalT B XOoOe IIPUMBOOMMOTO B
HAaCTOAMEM OIIMCaHUM WMCHETaHud dYepe3 30 MmH. I[locjie »TOT'O MOMEHTa
BpPEMeHM  yCTaHaBJIMBaeTCHd PaBHOBECHHM  KO2OPULMEHT buIk Tpauunu,
KOTOPHEM 3aTeM, B TeueHMe BpeMeHM Ouaju3a, paBHOTO 4 Yaca WK
BoJjiee, OCTaeTCHd IIOCTOSHHHM. B Hadajle I[NIPOBOIMMOI'O MCIHTaHMUA, a
TakKXe B HadaJle Oualin3a, MeMOpaHa HallOJIHIEeTCS KOMIIOHEeHTaMM KPpOBMU,
B UYacCTHOCTH, OeJikaMM, I[IOSDTOMYy KOB0IMIMeHT OQ(UuIIbTpaluM B Hadale
YMeHbIIaeTCA. Korma HalloJIHEHME YCUIIMBaeTCH, ABCTBEHHO
ODHapyXMUBaeTCHA crianm KOnddUILIMeHTa ¢uIib TpaLnM, u MeMOpaHa
OpencTaBJIgeTCsa KakK 0oJlee «OTKPHTaa». JM3—-3a 2TOT0 B I[IEPBHM MMHYTEH
omaamnsa noreps aJibOyMMHa yBeJInUBaeTCH. COoOTBETCTBYKIINXE
n300peTeHUn MeMOpaHH XapaKTepUsyITCHd MeHBIMM CllagoM KonoduLMeHTa
bnis Tpauun B Hauaje VCIHBETaHUa WU B HauaJjie omamnsa u,
cJenoBaTesIbHO, MeHbIel IoTepel albOyMMHa, UyTO XeJjlaTeJIbHO C
TepalleBTUUECKOM TOUKM 3pPeHUs.

[0112] Ipyras COOTBEeTCTEByKIAasa MW300pPEeTEHMI IIOJIOBOJIOKOHHAS
MeMOpaHa of6pa30oBaHa MaTepuaJioM MeMOpaHH, BRJOUAKIMM TIUIPOGOOHEM
¥ TUOPOPUIILHEIM  IIOJIMMEP, M OTJIMUaeTCcs IIoTepeld  TpoMOOLUTOB,
U3MepeHHOW coIJlacHo MeTony «Ouenka «Platelet Loss» (aBCcoJoTHBI
MeTOom) », MeHee 50%, IpennouyTUTeJIbHO, MeHee 30%, ocoB®eHHO
OPenrnouTuTeJIbHO, MeHee 20%. IloTepsa TpoMOOLUUTOB BO3HMKAET M3—3a
amcopbuMM Ha IIOBEPXHOCTM BHYTPEHHeTI'o KaHaJa MeMOpaHE, UYTO BeOeT
K HeTaTHMBHBEIM IIOCJEeICTBMAM IOJIS KPOBM IallMeHTa M, OIHOBPEMEHHO, K
YMEHBIIEHVI JOCTYIIHOTO IIOIIEPEeYHOT'O CeUeHMsa BHYTPEHHeIro KaHaja,
UTO, IIpWM WM3BECTHHX O0OCTOATeJIbCTBax, MOXET BH3HBATH IIOBHIMEHHOE
nageHue  IOaBJIEHMA Ha CTOPOHe KpPOBM BO BpeMda »OuaJMz3a. ITpn
YBEJIMUYEHUNM TIOTEePUM TPOMOOLMTOB OTIE&JIbHEE BOJIOKHA MOTYT IIOJIHOCTHIO
3aKyIIOPMBaATBCHA, a IIPOM3BOINMUTEJNILHOCTE OQUIBTPa — CHMXATbCS. B xoIe
Tepallnu DTOMY >0bekTy HeoOXOOMMO IIPOTUBOIEVICTBOBATDL Iy TeM
nobaBJieHMda TelapuHa M, OJaromapd YMeHBIeHMK IIOTepU TPpOoMOOLMUTORB,
IPpM MCIOJIE30BAHUM COOTBETCTBYKRIMX M300PEeTEeHMI OUIIBTPOB BO3MOXHO
yMeHbIleHMe no60aBJieHMsa TellapMHa, I[I0 MeHbllel Mepe, Y HEeKOTOPHX
nalMeHTOB.

OIIMCAHUE WUI30OEPETEHMA HA IIPVMEPAX

[0113] Nanee wm300peTeHMe ONMCAHO Ha OCHOBaHMM METOIOB
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V3MEPEHUA UM TIPVMMEPOB OCYIECTBJIEHMSA, HO MMM He OT'paHUUMBaeTCH.
MeTol OLIEHKM DJIUPOBAHUSA MOJUBUHUIIIIVMPPOJIMIOHA
[0114] B OTHOIIEeHUN IIOJIOBOJIOKOHHEIX  MeMOpPaHHEX OUIILTPOB
[IPOBEJIM MCCJIeIOBaHME OOJM DJIVMPYEMOTO IMNOJMBUHUIINMPPOJIMIOHA. IJId

SOTOI'O IIOJIOBOJIOKOHHEIE MeM@paHHBIe @MHprBI IIPOMEIBAJIMM SRKCTpaAar'eHTOM C

3al0aHHOM  TeMIepaTypou B TeueHMe  3alaHHOT'O  BPEMEeHU. BaTeMm
VCCJleDOBaJIM CONepXaHMe IIOJIMBUHMIINMPPOJMIOOHA B BKCTpakTe. [HOnsa
3TOTO IIOJIOBOJIOKOHHEIE MeMOpaHHEe &MIIE TP MOHTHUPOBAJIN B

COOTBETCTBMM CO CJeOyllMM peIlJlaMeHTOM:

[0115] Vcniosb30Ban IIOJIOBOJIOKOHHEIM MeMOpaHHBIN bue TP
(onammszaTop) ¢ 10752 TI[IOJOBOJIOKOHHBEIMM MeMOpaHaMM CO BHYTPEHHNM
ovaMeTpoM 185 MKM M TOJIIMHOM CTeHKM 35 MKM. BHYTPEHHUM OUaMeTp
Kopnyca O¢uiabTpa cocTaBJaag 34  MM. SHauMMasa OJI9  MUBMepeHMd
BIIIOMPOBAaHMA OJMHa I[IOJIOBOJIOKOHHEIX MeMOpaH cocTabjajia 258 wMMm. Ha
KOHIIaX IIOJIOBOJIOKOHHEE MeMOpaHB OBJIM 3BaKpeIlJleHB B I[IOJIOBOJIOKOHHOM

MeMOpaHHOM (QuIbTpe 3aJIMBOYHOM MaccoM Tak, UTo 00pas30BaljloCh

rnepBoe IPOCTPAaHCTBO, OXBaTHBAaKIEe BHYTPEHHEE IPOCTPAaHCTBO
[IOJIOBOJIOKOHHEIX MeMOpaH («IPOCTPaHCTBO KPOBU») , u BTOpOE
IPOCTPAaHCTBO («IPOCTPaHCTBO omMaamsaras) , OxXBaTHBaIee
IPOCTPAHCTBO  MeXOy  IIOJIOBOJIOKOHHEMM  MeMOpaHaMM. B kauecTBe

3aJIMBOYHOM MAaCCH MCIIOJbL30BaJIM IIOJIMYpeTaH IIpoM3BOoICTBa Elastogran
(mosmmoJi C6947 m wmsoumMaHaT 13620). BocoTa B3aJlMBOYUHOM MaCCH Ha
KaXIOM KOHIle IIydkKa COCTaBJdAjla 22 MM. B KauecTBe BKCTpareHTa
WCHOJb30Baau Boay. 1000 MJI IeMOHM3UMPOBAHHOM BOOH C TeMIepaTypou
37°C mpomyckajM CKBO3b IIEepBOe IIPOCTPAHCTBO  I[IOJIOBOJIOKOHHOTO
MeMOPaHHOTO bunsTpa, OXBaTHBAKIETO BHYTPEHHEE MIPOCTRPAaHCTBO
[TOJIOBOJIOKOHHEBIX MeMOpaH, yepes IoBa COEeOMHUTEJILHEIX 2JIeMeHTa
[IOJIOBOJIOKOHHOT'O MeMOpPaHHOTO O(uIbkTpa. JBa IPYITMX COeIVMHUTEJIbHHX
2JIEMEeHTa  IIOJIOBOJIOKOHHOTO  MeMOpaHHOTO  (uiIbTpa OBUIM  BaKPHTH.
[lpollecc TIPOMEIBKM TIPOBOIMIIM B PEeXMMEe PeUuMpKyJaaumu. IJIg 3ToTo
NOOTOTOBMIIM BOINAHYI OaHK C TeMaepaTypoi 37°C. IIpu HOOMOmM Hacoca
B IIOJIOBOJIOKOHHHM MeMOPAaHHBEM MOOYJIL UYepes3 IIepPBHM COoedVHUTEJLHBM
BJIEMEHT IoHaBaJiM [IomorpeTyk Booy. OHa [OIpoxolwja depe3s IlepbBoe
[IPOCTPAHCTRBO IIOJIOBOJIOKOHHOT'O MeMOPaHHOI'O MOOYJISA, IIOCJle 4Uel'0 BOLY
OTBOOUIIM M3 TIIOJIOBOJIOKOHHOTO MeMOpaHHOTO MOOYJIS UYepe3 BTOpOM

COEIMHUTEJILHEM DSJIEeMeHT U BO3BpaalJlM B BOIOAHYIO faH. HpOM.BIBKy B
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pexuMe pPelVpPKYJIALMM [OIPOBOIMJIM B TedeHMe 5 uw ¢ pacxomom 200
MJI/MHUH .

[0116] SJIOUPY €MEBI 3TUM MEeTOIOM NOJIMBUHUIINIUPPOJIUIOH
KOHIIEHTPUPOBAJICH B BOOSHOM BaHe. KoHuLleHTpaummo
NOJIMBUHUIINIMPPOJIUIOHA B BOOAHOM ©OaHe onpenelalr (OoTOMEeTPUUECKM.
HOis boTOMETPUUECKOTO aHaJmM3a VCIIOJIB30BAJIM  LBETHYKR  pPeaklubo
(opaHXeBLl/ KOPUYUHEBHI) IOJIMBUHWIININPPOJIMIOHA C MonoM/MoOMaoM
KaJdua B CJaboKMCIJIOM pacTBope (CHekKTpodoTOMETPUUECKMM aHaJu3 IIo
Miiller mam Breinlich).

[0117] IJid BHIIOJIHEHMA aHaJMz3a coemuHaamM 10 MJI BKCTpakTa,
5,0 wMn pacTBOpa JIMMOHHOM KMcCJOTH ¥ 2,0 wMn pactBopa KIs,
nepeMemyveaJuM M Ha 10 MMH OCTaBJAIM IPM KOMHATHOM TeMIepaType OJIA
IIPOXOXOEHUSI peakKUuuM. 3aTeM M3MEPSAIM CBETOIOIVIOUEeHMEe MCCIelyeMOI'O
pacTeopa npm 470 HM. BelIMUMHY KOHIEHTpPpalMM OIpelelidajiM IPpM IIOMOIM
paHee IpoBeIeHHOM KaJIMOPOBKU Ha OCHOBaHUM V3MEPEHHOTO
CBeTOIoTJIomeH A . OJd KaJIuOpOBKM MNpuMeHsaau PVP Tumna K81/86.

[0118] HDONOJHUTEJBLHO IMNPOBOOMJIM OLEeHKY 3JIMpoBaHMa PVP nocie
YCKOPEHHOTO cCTapeHud. Oiga »TOoro  OMaluM3aTop  BHIOEPXUBAJIM B
cymmibHOoM mkady npu 80°C UM OTHOCUTEJILHOM BJIAXHOCTM BOo3Oyxa <5% B
Teuenre 30, 60 m 120 »gHelM, COOTBETCTBeHHO. Ilocjle 3TOr0 IMIPOBOOMIIU
OLIeHKY »BJIIoMpOoBaHMAa PVP. JKCTpal'MpOBaHHOEe KOJMUeCTBO PVP OTHOCHUIIK
Ha 2JIEMEeHTapHOoe BOJIOKHO; B KauecCcTBe BEJIMUMHEL, IIOJIYUEeHHOM
ONMCaHHLEIM METOIOM, COOTBETCTBEHHO, IMIPUBOOUTCA KoOJMUecTBO B 1077
MI' Ha BJIEMEHTAPHOE BOJIOKHO.

MeTon oueHkuM «Platelet Loss» ¥ akTHMBalUMM  KOMILJIEMEHTAa
(CpaBHUTEJLHEY MeTOLI)

[0119] Jmna oueHkM noTepu TpoMOouUMTOR («Platelet Loss») wm
akKTMBaAlIMM  KOMILJIEMEHTA, Yy 3I0POBHX IOHOPOR, He  IIPUMHUMAKIINX
MeIMKaMeHTE, KOTOPHE MOTYT BJMATHE Ha KOoaTlyJIALUMKD KpPOBU WM
cBoMcTBa TpomboumuTor, urjgou 17G (1,5 mMm) oTbupanm 450 MI LeJIbLHOM
YeJIOBEeUEeCKOW  KPOBMU. B wMemok OJA  KpPOBM  IIOMeIlaJIy 750 IU
(MeXOyHapO OHEIX eIVHULL) TellapmHa, PazBeneHHOT'O B 50 MJT
dMBUOJIOTUUECKOTO PacTBOpa IIOBaAPEeHHOM COJM TakK, UYTO KOHIeHTpalusd
rernapmrHa cocTaBJ4dsa 1,5 IU Ha MJI cMecHu nus KPOBU u
OM3MOJIOTUUECKOTO pacTBOpa. B TeueHme 30 MMH C MOMEHTa IIOJyUeHWUSA

,JIOHOpCKOIZ KPOBM HaUMHaJIM TIIpolelypy OLeHKM IIO0TepMr TpOM@OLU/ITOB.
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[0120] C unedpr OLIEHKM IOTepM TPOMOOLUMTOR MIOJIS WCIIHETHEAaEMBIX
I[IOJIOBOJIOKOHHHX MeMOpaH CMOHTHPOBAaIM YCTPOMUCTBO (1) COTJIaCHO
CxXeMaTUYHOMY M300paXeHMI, IMpeldcTaBJIeHHOMy Ha our. 1. YCTPOMCTEO
BRJIOUAET OMajIn3aTop (2) ONMCaHHOM BEIIE KOHCTPYKLUA C
pa3Melle HHEMM B HeM o aJIeXxallyiMu VICIIET aHUIO [IOJIOBOJIOKOHHEMM
MeMOpaHaMu . Kpowme 2TOTO, YCTPOMCTBO BKJIIOUAET CUCTeMY (3)
IJIaHTOR, MJIAHTOBHEM Hacoc (4), MecTo mnjsa orTbopa nOpod KpoBu (5),
pesepeyap (6) IJ4 KpOBM, IOaTuuk (7) IaBJIeHMS Ha BIYCKe (8) 14
KpOBM IOMaJmM3aTopa (2) ¥ pmaTuMk (9) »naBjeHuMda Ha BoIycke (10) ni4a
KpoBM IOuanmzaTopa (2). [Oiga OpoBemeHMA OLEHKM MCIoJb30Basm 200 M
KpOoBM C I»OoOaBKOM TIelapuHa, KakK OIMCaHO Brme. KpoBB I[IO CHUCTEME
(3) mymaHroB (MaTepmaJsi: PVC, mnOpousBoauTesib Fresenius Medical
Care, T'epMaHMs) [OpOoIyCKaJM UYepes OuaaM3aTop (2) Opu IIOMOIU
IJIaHTOBOTO Hacoca (4) (mpomsBOOMTEJ L Fresenius Medical Care,
T'epManudg) ycTponcTBa (1). HOJd KaxIoro WM3MEepeHMsS MCIIOJNbL30Ball
HOBYI0 CHCTeMy IJIJAHTOB. Bce yCTPOMCTBO (1) Hnepen WM3MEepPEeHUEM
npomeBaau 30 MuH 0, 9%—HEIM (Bec./00.) OU3UOJIOTHMUECKUM PacTBOPOM.
s 3aroJIHeHMS  YyCTPOMCTBa  KPOBBLI  IIPOMBIBOUHHIM  pPacTBOP  IIpU
HeBOoJIbIIOM uMcJie ODOPOTOB HacocCa BHTECHSAJIM KPOBLI, BBOIOMMOM B
YCTPOMCTBO, ¥ OTBOOMIM, IIOCJIe UYeTro 3BaloJIHAJIM YCTPOMCTBO UMCTOM
KpoBbK. KoamMuecTBO KpPOBM OJIA 3aloJIHeHMS cocTabejsajio 200 i,
OTBeIeHHHY pPacTBOP BHOpaCHBAaJX.

[0121] Ooga VCKJIIOUEHU A YJIb TPpadmiIb Tpalun BO BpeMs4
SKCIIepUMEHTa, B OMalM3aTOp Ha CTOPOHY IMalM3aTa CcHadajla [IolaBallu
0, 9%—HHM (OUBMOJIOTUUECKUN PacTBOpP uepe3 BIOycku (11, 12), KoOTOpHE
3aTeM 3aKpHBa M. JVCHOETaHMA C LeJIbD OLEeHKM I[IOTepM TPpoMOOUUTOB
OPOBOOWIIM  [IPU 37°C, HapuMep, B TepMoCTaTe (mpon3BOLCTEA
Memmert, TlepmaHUsa) B TeueHue 180 MWH, npu 3TOM, oJjig
OCyWeCTBJIEHMA WU3MepeHUs uyepes 30, 60, 120 m 180 wMmH oTOMpalu
npodu B MecTe (5) nmjuga oTrbopa NOpod KpoBU. V3MepsalM ITaBJIEHMe Ha
BIIYyCKe (8) OJIS KPOBM M Ha BHIIYCKe (10) OJI1 KpPOBM, UTOOH
00eCIleuNTs HeW3MeHHBEe YCJIOBMS MCIHTaHUA. B Cllydae CymLeCTBEHHOI'O
M3MeHeHUd  OaBJIeHUd  MW3MepeHUs  OOJIKHE OHTb  OTKJIOHEHEH. KpoBb
IpoKauMBaaM uepe3 VYCTPOMCTBO HaCOCOM C O0O0BeMHBIM pacxomom 200
MJI/ MUH .

[0122] OLleHKY I'eMOCOBMECTMMOCTH NIPOBOOUIIN Ha OCHOBEe
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napaMeTpa akKTHUBALUMM KOMILJIEMEHTAa (Cha) M Ha OCHOBe IIOTepHu
TPOMOOIIMTORE . IloTepl TPOMOOLMTOR OILIeHMBAJM I[IYTEM TPEXKPATHOTO
U3MepeHmUd npu IIOMOIIN TeMaTOJIOTUUEeCKOTO aHaamszaTopa (K4500

Sysmex, Norderstedt, T'epmanHmus).

[0123] AxKTMBaALIMK KOMILJIEMEHTa OILEHMBaJIM I[IYTEM IOBYKPaATHOTO
usMepeHusa npu nomomy ELISA-Test-Kits (EIA-3327) mnpousBoncTBa DRG
Instruments, Marburg, TI'epMaHMsa. B KauecTBe IapaMeTpa MW3MEpPEeHUHA
VICIIOJIbE 30BaJIN baxTop Cba, BO3HMKALINNI B pes3yJabTaTe
IPOTEOJIUTUUECKONM aKTMBHOCTM OGakTopa Cba. Hapsany ¢ dakTopoMm Cbha
IpKM STOM BOBHMKAET OOIOJHUTEJBLHEM OpaTlMeHT, KOTOPHM o003HauvamnT
kak dakTop Cbha.

ObpaboTKy [IOJIYYEHHEIX pes3yJbTaToB V3MEepeHNU napaMeTpa
aKTUBaLUU KOMILJIEMEeHTa u oTepu TPOMOOLIMTOB IPOBOOUIIN B
COOTBeTCTBMM C Oybimkalmen «Score Model for the Evaluation of
Dialysis Membrane Hemocompatibility», Erlenkotter et al.,
Artificial Organs 32(12):962-998, 2008 coTJiacHO  QopmyJie 1
(akTMBalLMAa KOMILJIeMeHTa) M 2 (IoTepd TpoMOoOUUTOB) . [HJd OLEHKU
IoTEPM TPOMOOLMTOB BpeMa M3MEePeHMsa, B KaxXIoM cjiydae, COCTaBJIAJIO
nepBele 60 MMH BCero MCHHTaHMA. [Oag GQOPMyJIEL 2  CHOpaBeIJIMBH

clilenyionre YCJIOBMA:

[
5 Acpy r(1)dt

Ty
dopmysa (2)

Is 7= cCcpelHAsa mnoTrepsa TpoMmboumToB (%), t1=0 MmH, t2=60 MWUH,
ACprr= KOHILEHTpaluusa TpoMOboumToB, T;;=60 MMH.

[0124] IIlpu nOpoBeldeHUM M3IMEepeHUM B KaXIoM cJiydae BTOPVYD
IIOJIOBUHY HOOHOPCKOM KPOBM MCIOJBL30BaJM B IOpyroM OouiabTpe (FX60
IpOMBBOACTBa Fresenius Medical Care, TepMaHMUsa), DSTaJIOHHOM, U
Pe3VYJILTAaTE WM3MEPEHMSA OLIeHMBAJM OTHOCUTEJIEHO (B %) 2TOT0 QOUILTPa
CpaBHeHUHA. TakM o0O0Opa30OM MOXHO MaTeMaTUUEeCKM KOMIIEHCUPOBATH
MHOTOUMCJIEHHEIE eCTECTBEHHHE KoJieDaHMA peaKUUMM KPOBU pPasJIMUHEX
IOHOPOB. B nmnpuMepax ¥ CpPaBHUTEJIBHEIX I[IPMMepax  MCIOJIb30Balu

OIOMHAKOBYI IHOIVMPOBKY MCXOIHEX MaTepHraJIOoB.
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MeTon olleHku «Platelet Loss» (aBCoJIOTHHEM MeTOn)

[0125] VisMepeHMe TPOBOINMIIM aHAJIOTMUHO CPaBHUTEJIBHOMY MeTOIY
oueHkM «Platelet Loss», o0IHakKO, IIOJIyUeHHEE pPe3yJIbTaTH W3MepeHUs
VCIIOJIE30BaJM B abOCOJIIOTHOM BMIEe, a He COIOCTaBJAIM C IapaMeTpaMu
duneTpa FX60. Takxe WU3MEHWIM KOHCTPYKIMI WMCIBETYEMOTO OQUIIbLTPA:
MCIOoJb3yeMasda MeMOpaHa MuMeJla BHYTPeHHMM ouamMeTp 210 MKM M TOJIMHY
creHkn 40 MKM, MeMOpaHa OwvUla oOpa3oBaHa IIydykoM m3 10752 BOJIOKOH,
IIOMEMEeHHEX B KOpIyCc O(OuIbTpa BHYTPEeHHMM OuamMeTpoM 38,4 MM.
SaMBKy OMIIBbTPAa BHIIOJHWUIIM aHaJIOTMUHEIM OIMCaHHOMY BHIIe 0O0pas3oM,
TaKk YTO B pPaclopsSXeHMM MMeJiaCb Takasg Xe »ObekTuBHad OJIMHA
BOJIOKHA . BaTeM O aHHBM buie TP AHaJIOTUUHO ONMCaHHOMY BHIIE
3alloJIHUIIN KPOBLIO u [IpOBeJIN orpenejieHre napameTpa noTepu
TPOMOOLIMTOB, HO 0e3 CONOCTaBJIeHUSA C STaJIOHHBM OQUMJIIbETPOM.

MeTon U3MepeHMA OJIA OLEeHKM O3eTa-IloTeHLualla

[0126] s OLIEHKUA o3eTa—-IroTeHLMalla MCCJIenyeMbIxX
IIOJIOBOJIOKOHHHX MeMOpaH MCIOJbL30BaJIM IIOJIOBOJIOKOHHEM MeMOpaHHBIN
duneTp (ouanmszaTop) ¢ 10752 HOJOBOJIOKOHHBEIMM MeMOpaHaMM, MMEIVMA
BHYTPEHHUM OuaMeTp 185 MKM M TOJIMHY CTeHKM 35 MKM. BHYTpeHHUN
IMaMeTp Koplyca OoMIbTpa COoCTaBJAJ 34 MM. 3HauuMas OJIS [IPOBeIeHUS
VU3MEpPEeHMUa  OJIMHa  IIOJIOBOJIOKOHHHX MeMOpaH cocTaBJala 258  wMM.
S3aluBKa [IOJIOBOJIOKOHHEIX MeMOpaH Ha KOHIIax MIOJIOBOJIOKOHHOT O
MeMOpPaHHOTO (UIbTPpa OBJIa BHIIOJIHEHaA TakK, UYTO 00pasoBalJIoOCh IIepBOe
IIPOCTPAHCTBO, OXBaTHBAaKIee BHYTPEHHEe IPOCTPaHCTBO I[1I0JIOBOJIOKOHHEX
MeMOpaH, ¥ BTOpPOE IMIPOCTPAHCTBO, OXBaTHBaKIee I[IPOCTPAHCTBO MEXIY
[IOJIOBOJIOKOHHEMMU MeMOpaHaMM . B KauecTBe 3aJIMBOUYHOMN MaCCEH
VCIIOJIE30BaJIM IIOJIMypeTaH Npou3BoacTBa Elastogran (mosmos C6947) u
nz3oumanaT 13620. BrcoTa 323aJIMBOYHOM MacCChH Ha KaxXIoM KOHIe IIydka
cocTaBJAala 22 MM. Oj1g ¥u3MepeHuSI  MCIOJL30BajJM  YCTPOMCTBO,
rnokasaHHoe Ha OuT. 2/2a. IIOJOBOJIOKOHHEM MeMOpaHHHEM ouiasTp (1)
cHabxeH BIyckaMu (2, 2a, 3, 3a) TekKyuel cpeIb B IIepBoe U BTOpPOe
IPOCTPAaHCTEO MIOJIOBOJIOKOHHOTO MeMOPaHHOTO duIILTPa (1),
COOTBETCTBEHHO. Briycku Tekyuen Cpenel TIIepBOTO IpoCTPaHCTBa
[MOJIOBOJIOKOHHOTO MeMOpaHHOTO oouibTpa (1) cHabxedHs opmuHuM Ag/AgCl-
aJexkTponoM (4, 4a) M OOHMM OTBEPCTHUEM OJIS M3MEepeHMsa naBJeHud (5,
5a), kaxneli, Kkak IIoOKaszaHO Ha o¢ur. 2a. Boyckmu (3, 3a) Teryuen

Cpelb BTOPOTO NPOCTPAHCTEAa I[IOJIOBOJIOKOHHOTO MeMOpaHHOTO QUIILTPpa
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(1) OBLIIN TIIJIOTHO 3aKPHTH, UTOOH BTOpPOE IPOCTPAaHCTBO
TOJIOBOJIOKOHHOT'O MeMOPaHHOTO dniIsTpa (1) OCTaBaJloCh
He3aloJIHEHHEM. TakMM o0pas30M, MexXxIy IOBYyMS 3JIeKTpolaMy I[IPpUM [TOMOIM
BOJBTMETPA (6) OQUKCHMpPOBAJM PAa3HOCTH IoTeHUMaJIoB AE; (MB). Mexny
OTBEPCTUAMU IOJIA WM3MEepeHUsa nOaBJieHMa (5, ba) npm nomMomm MaHOMeTpPpa
(7) ¢ukcHpoBasM Hepenal OabBjleHnda AP (H/M?) . UchohraTesibHasg TeKydasd
cpena coctosya 3 1 MM pacTeopa KCl B BOme ¢ pH 7,4 m Haxoowuiach
B pe3epbByape (8), IIOMelleHHOM, IIpMMepHO, Ha 1000 MM BhIle QUIIBTPA.
YCTaHOBJIeHMe BeJIMUMHE PH NOPpOBOOMIIM COTJIACHO CJelylley MeTOoIUKE :
k 100 m pactrBopa KCl pmobGarisimu 50 Mr K,;CO3. B OTKPHTOM pe3epByape
pacTBOp IepeMellMBaJIiM OO TexX IIop, I[IokKa BeJMuMHa pH He pocTuIraja
7,4. Ilocjie »TOT0 pe3epByap ILJIOTHO 3aKpHBallM. l3MepeHMe IPOBOOMIIM
npu TeMieparype 23°C +/-2°C.

[0127] s U3MepeHU o3eTa—-IroTeHLMalla MCIHTAaTeJIbHYIO
XMOKOCTL IIOHaBajiM uepes3 IepBHM BIYCK (2) TekyueM cpelb B IIepBoe
IPOCTPAHCTBO IIOJIOBOJIOKOHHOTO MeMOpaHHOTO OQUIIbTpa, OXBaTHBakllee
BHYTPEHHee IIPOCTPAaHCTBO IIOJIOBOJIOKOHHEIX MeMOpaH, ¥ BHBOOWUIM U3
oranmnsaropa uepes BTOPOM BIIYCK (2a) TeKy4deln Cpensl
[IOJIOBOJIOKOHHOTO MeMOPAaHHOTO (QUJILTPa, COeIMHEHHHY CO BHYTPEHHUM
IIPOCTRPAaHCTBOM [IOJIOBOJIOKOHHEIX MeMOpaH. B 2TOM yCTaHOBKe
[IOJIOBOJIOKOHHHY  MeMOPaHHBM  (UMJILTP CcHauaJa OpomelBaly 10 MMH
UCHOHTaTeJIbHOY  XUIKOCTLIO, [I0OKa He YyCTaHaBJIMBaJlaCk IIOCTOSHHAaS
BeJIMUMHa, I[IpM HeOoOXOOMMOCTM, IMIPOMEBaJIM eme 5 MMH. OIHOBPEMEHHO
IpM TIIOMOIM MaHOMeTpa M MyJbTHMMETpa OQOUKCHUpPOBAaJIM IIepelaln OaBJIeHUSA
VM Pa3HOCTbL IIOTEHIIMAaJIOB, Ha OCHOBaHMM UYero pPaCCUMTHBAJIM O3eTa-—
MoTeHIMaJI. J[JId TIOBHIIEHMSA TOUYHOCTM WM3MepeHMa IIpelyCMaTpUBalJioCh,
UTO TIOCJIE IIOJIyUYeHMHa WM3MepsSeMOoTo 3HaueHMsa o0a 4-XOIOBHX KJallaHa
OOJIXKHEL OBITL IIePeKJIDUeHE TaKuM o0pa30oM, UTOOH IOTOK MCIHETATEeJbLHOMN
XKMIKOCTM BO  BHYTPEHHEM IIPOCTPAHCTBEe  IIOJIOBOJIOKOHHHX  MeMOpaH
M3MeHMJICA Ha OoOpaTHBEM. 3HaueHMe »O3eTa-IIoTeHLMalJla 3aTeM IoJydaJu
Ha OCHOBaHMM CpelHel BeJIMUMHH M3MepeHMM B 000UX HalpaBJIeHUAX
noToka. PacueT pO3eTa-IoTeHIMaJa I[IPOBOOMIM B COOTBETCTBMM CO

clleIyrnyiM YPaBHEHMEM:
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n-Ao-d Ez

¢= co-er-d AP

TIe

(=n3eTa-niorTeHuuas (MB)

n=Bsa3kocTs pacTBopa (0,001 Hc/m?)

No=DJIEKTPONPOBOIHOCTE pacTBopa (A/ (B*M))

£ o=IMBJIEKTPUUECKAaL [IPOHULIAEeMOCThb BaxKyyMa (8,85%10°12
A*s/ (B*M)

€,=OTHOCUTEJIbHad IOUBJIeKTpUUeCKasa NPOHMUIAeMOCTh pacTsopa (80)

Ej;-nioTeHlMal NoToka (MB)

Np-Tiepenan nmaBieHus (H/wM?) .

MeTonm M3MepeHMs KpaeBOoT'o yIJia ©

[0128] KpaeBo¥ yTroJl OJS IIOJIOBOJIOKOHHOV MeMOpaHb M3Mep I
KalWJJIAPHEIM MeTONOM, IIPU STOM, IIOJIOBOJIOKOHHAasA MeMOpaHa BHIIOJHAIA
POJIB Kanujidapa. [TOJIOBOJIOKOHHYIO MeMOpaHy HaTATUBAaJIU B
MUBMEPUTEJILHOM CTeHIOe. PacIoJIOKeHHYI Ha OHEe M3MEePpUTEJIbHOT'O CTeHIa
BAHHY 3allOJIHAJIM HOEeMOHM3UPOBAHHOM BOIOWM, OKpameHHoW 0,25 wMr/Mi
METUJIEHOBOTO CHMHETO. IIOJIOBOJIOKOHHYI MeMOpaHy, Ha KOTOpPOM IIepern
STUM TIPM IIOMOmM OPUTBH CHOeJallM CBEXUM Cpe3 IolepeK IPOIOJIBHOTO
IPOTKEHMA, IOTPYyXaJM B PAacTBOP M M3MEePSAJM BHCOTY h KaOWMJIJIAPHOTO
noaseMa, IpeIcTaBJIABIyIlD coBOM BEHCOTY OKpalleHHOTO pacTBopa B
IIOJIOBOJIOKOHHOY MeMmOpaHe Hal YPOBHEM UCIHTATeJEHOM XUIKOCTU B
BaHHe. [JI4 KaXIOoT'O M3MepeHMS MCIOJL30BaJM HOBYK IIOJIOBOJIOKOHHYIO
MeMOpaHy. BHYTpeHHUNM palIuyC ¥ KaxXIOoM TIIOJIOBOJIOKOHHOM MeMOpaHH
yCTaHaBJIMBAJM IIPM IIOMOIM CBETOBOTO MMKPOCKOIa Ha cpese.

[0129] [Hmsa pacdeTa KpaeBOT'O yIula MOXeT OBTH MCIOJBE30BaHO
ypaBHeHMe OHTa-Jlamjaca OJjd KalWJJISPHOT'O OaBJIeHUA :

ogh = (2vycos0)/r

3T0  ypaBHeHUe s OlleHKM KpaeBOTO yIJla IpM  JOaHHOM
BHYTPEHHEeM paIuyce, BHCOTe KaOWJJISPHOTO TOOBeMa WM M3BeCTHHX
KOHCTaHTax MOXeT BHIJIANeTh CJelylmyM ofpa3oM:

Arcos (pghr/2y)= ©

Ipu 2TOM,

O=yIOeJILHHI Bec BomOwel npu 25°C, 0,997 xr/m°

g=yCKOpeHMe CcBOBOINHOTO IameHusd, 9,8 m/c?
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h=BrICOTa KaIMJJIAPHOT'O IMOIOBEMA, M

V=IOBEPXHOCTHOE HaTIXeHMVe BOIOH IIPpM KOMHATHOM TeMIepaType,
0,0728 H/M

r=palnyc Kaoujigpa

S=momJjexamuy oInpeneslIeHMI0 KpaeBOW YIOJI

KpaeBol yITOJI YCTaHaBJAMBAJM KakK CpPeOHn BeJMUMHY IOJsS 12
WU3MEpPeHUN .

MeTon wu3MepeHMA OJIA OLEHKM COINEePXaHMA IIOJIMBUHUIIIINPPOJIMIOOHA
B TIOJIOBOJIOKOHHOM MeMOpaHe

[0130] OlleHKY coOepxaHus PVP B IIOJIOBOJIOKOHHOM MeMOpaHe
[IPOBOOMNIIN MeTOIOM MK CIIEKTPOCKOIINA . g 3TOTO oOpaser
[IOJIOBOJIOKOHHOM MeMOpaHE CcHauvaJla CYIIMJIM 2 Yaca B CYIMJIbBHOM MKady
npu 105°C. BareM 1 I [OJOBOJIOKOHHOM MeMOpPaHH pPacTBOPAIU B
ouxJjopMeTaHe. KpoMe DTOTo, TOTOBMIIM KaJUOPOBOUHHE CTaHIAPTHE C

VICTIOJIE 3OBaHMEM BEICYIIEHHOTI'O PVP, KOTOpBHZ TakKxe racTeOop AN B

OIMXJIOpMeTaHe. o  sTOM, ouranasoH KOHUeHTpauum PVP B [DOJIOM
BOJIOKHe OXBaTHBaJ, IpuMepHOo, oT 1% 1nmo 10%. KaxOwll pacTBOP
[IoMemaJim B KIOBETY cJioeM TOJIIMHOM 0,2 MM. IoJis aHaJms3a

MCIIOJIE30BaJiM IIOJIOCY IIOIVJIOHEeHMA KoJIeBaHul CBA3U C—O—KapGOHMH.
MeTon WM3MepeHMAd OJId OLEHKM COIOepPXaHMAd IIOJIMBUHUIINIMPPOJIMIOOHA

B OJMBJIexaleM K IIOBepxXHOCTM cJjioe (XPS)

[0131] ComepxaHre IIOJUBUMHWINUPPOJMIOHA B  OJuU3JIeXaleM K
[IOBEPXHOCTHU cJjioe M3Mep AU MeTOIOM PEHTTEeHO3JIEKTPOHHOM
crekrTpockonuu (XPS wmim ESCA) . IIpu mDoMomM STOI'O MeTOola MOXET OHTH

OoIliperneJIeHO CoIOepXaHNre IIOJIMBMHIMIIIIMPPOJIMOOHa B CJIoe, IIPMMEPHO, 5-

10 HM. CJjion, aHaJIusupyeMult MeTomoM  XPS, majiee MMeHyeTC4d
«BIMBIIexamMii K IIOBEepXHOCTM cJo». OH olpenesiseTcd YCJIOBUIMU
V3MepeHud.

[0132] [TOJIOBOJIOKOHHYIO MeMOpaHy paccexkanm npu TIOMOINN

CKaJIbIleNd WM OpyT'oT'0 OCTPpOT'O HOXa Tak, d4YToOH ocBoOOXIallachk
BHYTPEHHSAS  IOBEPXHOCTH W, CJIeNOBaTEJBHO, CeJIEKTUBHEI  CJIOM
IIOJIOBOJIOKOHHOM MeMOpaHE. OSTOoT ofpas3el, 3akKpellJisaJiM Ha I[JIacTUHe IIJIsI
oBpa3uoBs M IIOMellalM B [OPOCTPAHCTBO IOJA 00pas3lLoB. YCJIOBUA
VBMepeHMsa YyCTaHaBJIMBAJM CJIeIYMUMIA @

- YcrporicTBOo: Thermo VG Scientific, Tun K-Alpha

— Boszbyxpawiee MW3JIyUyeHUE: MOHOXpPOMaAaTHMUYECKROEe PEHTI'€eHOBCKOE
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najgyuenme, Al Ko, 75 BT

— JIunameTp ob6pa3ua: 200 MKM

— llooronmuMasa sHeprusa: 30 5B

- YToJI MeXOy MCTOUHMKOM M aHaJln3aTopoM: 54°

— CrekTpaJibHasa pasBepTKa oJsga curHaja Ag3d: 0,48 3B

- IpukjanbnBaeMoe paspexeHue: 1078 mbap

— 3ap4an KOMIIEHCHUPOBAJM IIPM IIOMOMM CUMTHEBAKIETO SJEKTPOHHOI'O
[IpOXeKTOopa.

CoImepxaHue PVP B OamJIexalnemM K IIOBEPXHOCTHU cJioe
YyCTaHaBJIMBaJIM IIPM IIOMOWM WM3MEPEHHEX BeJIMUMH B % aToM. aszoTa (N)
M cepdl (S) IO clenynleMy YPaBHEHUIO:

Comepxanue PVP [% macc.] = 100* (N*111)/(N*111+S*442)

9TO ypaBHeHUEe CIOpaBelJIMBO I[IPM MCIOJB30BaHUM IIOJUCYJIBOOHA Ha
OCHOBe OucdeHosia A, 0Jig [oJdmMsoupcysiboHa  CcljlenyeT IIPUMMEHSATH
cllenyrlee ypaBHEeHME:

Comepxanue PVP [% macc.] = 100* (N*111)/(N*111+5*232)

i OPYyTUX IOJIMCYJIEQOHOB HeoOxXOoOMMO YCTaHOBUTH
COOTBETCTBYWMUM Ccepe MOJIeKYJIAPHHEM BeC MOHOMEPHOTO 23BeHa U
YUMTHBATE OJA  COINOJIMMEPOB  HOOJIKO CepocComepXallMX  MOHOMEPOB B
COIIOJIMMEpPE .

B kaxIoM cJilydae IPOBOIOMIIM OLIeHKY 3 IIOJIOBOJIOKOHHEIX MeMOpaH U
BHUMCIIAJIM CpenHee 3HaueHMre OJSA 5TUX U3IMEepeHUM.

MeTon wmM3MepeHMAa OJId OLEeHKM COOTHOIEHMI BHCOTH I[IMKOB CNO™ u
S0,” B OJmMzJiexalleM K [IOBEPXHOCTU cJioe nocpencreoM TOF-SIMS

[0133] CocTaR M[OBEPXHOCTHOTO CJIOSA ONpelelsaiM MeTOIOM MacC—
CIEKTPOCKOIMM  BTOPUUHEIX  MOHOB. B KauecTBe OeTeKTOpa MOHOB
VCHOJIL30BAM  BPEMANPOJIETHEIM  MacCC—CIeKTPpOMeTp (time-of-flight,
TOF) . ObGpazsell TOTOBWJIM TaK Xe, KakK IOJS MCCJIeIOoBaHUA OJM3JIexameIro
K TIIOBEPXHOCTM CJIOA, ¥ BBOOWJIM B KaMepy mj4a obpasuok. A
W3MepeHUM MUCIOJb30BalM MomeJts TOF-SIMS IV mnpousBoIcTBa ION-TOF
(Mlinster, TepMmanusa) . VsMepeHMA IPOBOIOUIINCE KOMIaHuem
nanoAnalytices (Minster, T'epMaHudA). MeTono WM3MEepPeHMUS I[O3BOJIAET
YCTaHOBUTL XUMUYI e CKUM cocTas [IOBEPXHOCTHOTO cJio4a oBpasua,
IpenCcTaBJIeHHOT'O IIePBHM MOHOCJIOEM WM IIepBEMM 1-3  MOJIOCJIOSAMU
[IOBEPXHOCTM. OCHOBHEE IIapaMeTphl M3MepeHMd OBUIM CJIeOYONVMMA

— Paspemammas CIHOCOOHOCTL IO Macce: M/moM > 8000
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— InamnaszoH MaccoBHX umcel < 3000 m/z (mMacca/3zapan)

— PaccTodHue MexOy of0pas3lloM M MCTOUHUKOM: 2 MM

— IlepBUUHHE MOHH: Bi", yckopsgwmee HamnpsxeHne 30 KB

— JonogHuTesIbHOe yckopeHue: 30 kB

— TNoJAapHOCTE BTOPUUHEIX MOHOB: OTpPpHULATEJIEHAA UM [NOJIOXKUTEJIbEHAad
— Jo3a MNepBMUHEX MOHOB: 2, 65*10°% MOHOB Ha OOHO M3MEpPeHMe

— BesmumHa ucciengyeMon nosepxHocTu: 10000 mxm? (100x100 MKM)

- IpukjgambnBaeMoe paspexeHue:108 mMBap

[MprHa MMIIyJbCa: 10 =Hc (HeCTpynIMpOBaHHLI) ; 0,5 HC
(CTPYyNIMPOBAHHEIN)

— I'pynnmupopaHue: Oa (M3MepeHue C BHCOKMM pas3pelleHMreEM)

— HewrTpasguszaumusa 3apsaia: Oa

[lpr BEHIOOpPE IapaMeTpa M3MepeHUusd CJelWuJM 3a TeM, 4YToOB BHCOTAa
oMka MoHoB CNO~ cocrapiasa orT 0,1 mo 2*10° uMmMnylbCcoOB Ha KaHall.

Oaa ofpaboTKM pes3yJibTaTOoB [IPUBJIIEKa M CIEeKTP aHMOHOB, IIpU
5TOM, IJIA Kaxnooro obpaslla oIpelesidiiM KOoJMYeCTBO MOHOB CNO™ cC
Maccor 42 m SO, ¢ maccom 64. Ilpu sTOoM, CNO~ oTpaxajau curHaj PVP,
SO,” oTpaxaj CUTHaJl HOJIUCyJbdoHa. CIeKTp aHMOHOB IIpeICTaBJIANIN
rpadmuuecKkt M M3MEPSIM BHCOTY H NMKOB, OTpaXalllMxX COOTBETCTRYKIME
MacCCE. BeJMUMHH BHCOTH H [OIMKOB 3aTeM COOTHOCHMIM IpYyI C IOPYyIT'OM;
IoJIydeHHasa BeJMUuMHa IOIpelcTaBjsgeT cobo¥ napaMeTp Mu3MepeHUs JId
OLIEHKM OTHOomeHusa PVP K DOJIMUCYJILOOHY .

CoOTHOMEeHEe BHCOTH IIMKOB B IIOBEPXHOCTHOM cCJioe=BricoTa H nmka
(CNO) /BricoTa H nmka (S02)

V3MepeHMe MNOpOBOOWMJIM OJS 3 MeMOpaH ¥ BHUMCIAIM CPeIHKI
BEJIMUVHY .

MeTon V3MEpPEeHM S nJis OLIEHKU KO20OULIMeHTa OUIIE TPaLUN
aJIbOYMMHa I1JIa3MbL

OueHKY ko20dMuuUMeHTa O(UIbLTPpaLUMM aJbOyMMHAa  IIOJIOBOJIOKOHHOM
MeMOpaHOM NOpoBOOMIM, cjenysd DIN EN ISO 8637:2014, Ha [OOJHOCTEI
CMOHTMPOBAHHOM IIOJIOBOJIOKOHHOM MeMOpaHHOM OouiIbkTpe. [JIg 3TOTO
WUCIOJbL30BaIM  OUIBETP C 10752 T1OJOBOJIOKOHHEIMM MeMOpaHaMM  CO
BHYTPEHHMM IMaMeTpoM 185 MKM M TOJMMHOM CTeHKM 35 MKM. AKTHMBHAaS
IOJIMHa IIOJIOBOJIOKOHHHX MeMOpaH cocTaBJaaja 235 M. Ilon aKTHMBHOMU
OJIMHOMW IIOJIOBOJIOKOHHOM MeMOpaHB I[IOHMMAaeTCd IJMHa IIOJIOBOJIOKOHHOM

mMeMBpaHe 0e3 3aJIMBOYHOM MAaCCH, KOTOpas WMeeTCH B pPaclopsSXeHUH
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0JId OLIEHKMU CBOMCTB [IPOHUIIaEMOCTH, TaKnUx Kak KO2QOUIIMEHT
dUIIbLTPpaluM, KIMPEHC ¥ KO200MUMeHT VJIbTpaduibTpaluM. BHYTpeHHUM
IOVaMeTp I[IOJIOBOJIOKOHHOT'O MeMOPaHHOT'O QUIIBETpa COCTAaBJIAJ B CepeluHe
34 wMM. B oOCTaJbHOM TIIOJIOBOJIOKOHHEIM MeMOpPaHHBM QUILTP  MMeJl
KOHCTPYKINO, OIMCaHHyK B pasznejie «MeTon mM3MepeHMA  O3eTa-—
noTeHumasjga». HOiad #M3MepeHMd Ko3ooulMeHTa OQUILTpaUMM IIPUMMEH AU
JjiasMy KPOBM UeJIOBeKa B cooTBeTcTBMM ¢ DIN EN ISO 8637:2014. OH
Takxe UMeHyeTc4d KKOBOOULIMEeHT GUIIbETPpaUMM  ILJIa3MBD» aJbOyMMHaA .
PacTBOp IJIa3MeH IIOCPEeOCTBOM BIIyCKa TeKyuelM CpeOb OpOoIlyCcKaJlM uYepes
epBoe IPOCTPAaHCTBO [IOJIOBOJIOKOHHOT'O MeMOPaHHOTO buneTPA,
OXBaTHBAaKIlee BHYTPEHHee IIPOCTPAHCTRBO IIOJIOBOJIOKOHHHIX MeMOpaH,
norokomM 500 wMiI/MMH. BO BTOpOe IIPOCTPAHCTBO IIOJIOBOJIOKOHHOTO
MeMOPaHHOTO (QUJILTPpa uYepes BIYCK IJIA Tekyuel cCcpelb IPOTHMBOTOKOM
rnomaBajiM UMCTyl Bomoy IMnoTokoM 100 wmi/mmH. UYepes 5, 10 m 30 wMmH
ompenesiaiM KOHLEeHTpalMl ajlbOyMMHa Yy IIepBOT'O M BTOPOI'O BIYyCKa IJA
TeKydell CpeOH IIepBOT0 IIPOCTPaHCTBa [IOJIOBOJIOKOHHOTO MeMOPaHHOTO
pusibTPa M Ha CTOPOHe (QuiabTpaTa, Ha OCHOBaHMM UYero COIJIACHO
CTaHOapTy roJiydajin KOBOOULIMEHT duJIb TpaluUn . B KauecTBe
U3MepUTeJIbHOTO Hnpubopa MCIOOJb30BaJIM MomeJyib Cobas Integra 400
plus mnpomsBomcTBa Roche Diagnostics GmbH, Mannheim. l3MmepeHue
IPOBOIMIIM B COOTBETCTBUM C TecToM ALBT2 OpMMeHMTEJILHO K Moue.

[Tpumep 1: [Ipou3BOOCTBO COOTBETCTBYKIMEN M300peTeHUD
TIOJIOBOJIOKOHHOY MeMOpaHH

[0134] TIpaguJIbHHEM pPacTBOpP, CoOCToAmMM M3 16 Bec. UYacTeu
[IOJIMCyYJIbQOHA (P3500 IIPOM3BOLCTREA Solvay), 4,3 BecC. JacTu
NOJIMBUHWINUPPOJIMIOHa (K81/86 mnpomszeomcTBa Ashland) u 79,7 Bec.
yacTu DMAC, OpM IepeMelMBaHMKM, OerasaluM U C HarpeBaHueM 0o 60°C
IIPeRpaTUJIM B TOMOTEHHYK MNPAIMJIBHYK Maccy. 3aTeM B NOPAIWUJIBHYD
Maccy InobaBMIM o—TOoKObepoJl (mpom3BoIcTBa Sigma Aldrich) Tak, uTO
OOJIS o—TOokKOdepoJa B MNpAIMIBHOM Macce cocTaBasajga 0,01% Bec. [us
IOJIYYEeHMSA KoaTyJdTopa cMemaln 35% Bec. DMAc m 65% Bec. BOIH U
noBaBUIM MNOJIUBUHWINUPPOIMIOH (K81/86 mnpousBoncTBa Ashland) mTak,
UTO HOOJIA IIOJUMBUHMINIMPPOJIMIOHa cocTaBmja 1 T Ha kr (1000 uyacTen
Ha MWJIJIMOH) KoaTyJlaTopa. lpAIMIBHYI MaccCy OpM I[IOMOMM IIeJIeBou
GMIIb epPH C LIEHTPAaJIbL HEIM KaHaJIOM oJisd rnonaumu Koaryjuaropa

npeobpas30BaliM B MNPAOeHYIK HUTH C IMaMETPOM BHYTPEHHETO KaHaJa 185
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MKM M TOJIIMHOM CTeHkM 35 MkM. KoaryJjsaTop BBOIUIM BO BHYTpPEeHHee
IPOCTPAHCTBO IIOJIOWM TNIPAOeHOM HUTK. TeMIepaTypa MeJIeBoM O(OUIILepH
cocraBasaya 70°C. IIpAOeHY HUTL [IPOBOIMJIM UYepes OCaIUTeJIbHYI
meJik, aTMochepa B KOTOpOU XapaKTepusyeTcd OTHOCUTEJILHON
BJaxHocThrio 100%. BrCcOTa oOcaIMTeJIbHOM meJM cocTabJaja 200 wMm,
BpeMs [OPOXOXIOeHUA UYepes OCaIUTEJIbHYK eJlb yYyCTaHOBUIM paBHeM 0,4
C. 3aTeM IOpAO0eHYyK HUTH  HalOpaBJIAJIXM B  OCaIUTEJILHYK  BaHHY,
cocToAmyl M3 BOOH C TeMrnepaTypoi 80°C, I'oe B pes3yJjbTare
OCaXOeHNs oOpas30oBHBAJIACE [IOJIOBOJIOKOHHA A MeMOpaHa. BaTeMm
[IOJIOBOJIOKOHHYIO MeMOpaHy HalnpaBJIau B [IPOMEIBHEIE BaHHH c
TeMeparTypoir or 75°C pmo 90°C. TIlocjile BTOTO IIOJIOBOJOKOHHYIO
MeMOpaHy I[OoOBepTallM [IpollecCy CYIKM OIpu TeMmiIepaType oT 100°C 1o
150°cC. 3aTeM TIIOJIyUYeHHYI IIOJIOBOJIOKOHHYID MeMOpaHy IOpM I[IOMOIIU
MOTAJIbHOM MallMHHE [IpeoBpa30BHBaJM B CBOI HUTeM. /3 CMOTAHHOTO
CBOIa HUTEeM M3TOTaBJMBAaJM IIYUYOK IIOJIOBOJIOKOHHHX MeMOpaH.

[0135] BaTeM [IYUKU [IOJIOBOJIOKOHHEIX MeMOpaH M3BECTHEM
CIIOCOBOM IMPMMEHAJM IJId [IPOU3BOICTBA I[IOJIOBOJIOKOHHEIX MeMOPaHHEX
OUIIE TPOB . [TOJIOBOJIOKOHHHM MeMOpPaHHBI ouIIBETP CTEepPUIIN30BaJIn
criocoBoM CcTepuIM3aluM IIapoM, OIMCAaHHEM B 3asgBKe Ha [aTeHT DE
102016224527.5. C 2TUM CTEepPUIIM30BAHHEM IIOJIOBOJIOKOHHEM MeMOpPaHHEM
OMIBETPOM MNPOBOIMUIM MCIHTAHMSA B COOTBETCTBMM C MeTOoIHaMM OLIeHKU
o3eTa-ToTeHlMalla, aKTUBalLMM KOMILJIEMeHTa M I[IO0Teps TpPOoMOOLUMUTORB.
Pe3yJbLTaTH OTHeJIbHEX VCIIEITaHUM TIOJIOBOJIOKOHHEIX MeMOpaH,
M3TOTOBJIEHHHX B COOTBETCTBUM C IIpuMepoM 1, IOpeICTaBJIEHH B
Tabiuue 1.

[Tpumep 2 [Mpou3BOOCTBO COOTBETCTBYKIMEN MN300peTeHUD
TIOJIOBOJIOKOHHOM MeMOpaHH

[0136] Oiis IIPOM3BOIOCTREA COOTBETCTBYIEN n300peTeHN
IIOJIOBOJIOKOHHOM MeMOpaHH ¥ OuIbTpa OBJIM BHOpPaHH TaKMe Xe MCXOIHHE
YCJIOBMA, KakK UM B IOpuMepe 1, 3a M}MCKIOYEeHUEM TOTO, UYTO IOOJIA
MNOJIMBUHWIIIIMPPOJMIOHAa B KoalyJIaTope cocTaBjasila 1,5 ©m Ha kr (1500
yacren Ha MUJIJIUOH ) KoaryJjdaropa. C 3TUM CTepUIM30BaHHEM
[IOJIOBOJIOKOHHEM MeMOpaHHEM buneTPpOM IIPOBOINIIN VICIIHTaHU g B
COOTBETCTBMM C MeToIaMM OLeHKM »O3eTa-IloTeHluala, aKTUBalUU
KOMILJIEMEHTa M [OTepu TpoMOOUUTOBR. KpoMe 3TOTO, CTEepUIM30BaHHLEMN

IIOJIOBOJIOKOHHHEIM MeM@paHHBIﬁ (]_)I/IJ'H::Tp IooBepIJiM YCKOPEeHHOMY CTapeHMIO
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npu 80°C B mTeuenme 30 wmm 60 OHEM B COOTBETCTBUM C «MeTOIOM
M3MEPEeHUAa OJA OLEHKU SIIIOMPOBAHMA IIOJMBUHUIINIMPPOJIUIOOHa» . llocre
COOTBETCTBYKIETIO COCTapMBaHMUA IIPOBEeJIM OlLleHKY 53SJioMpoBaHua PVP.
g wu3MepeHMsa KpaeBoTo VYIJla, coIepXaHusa PVP B IIOJIOBOJIOKOHHOM
MeMOpaHe, comepXxaHmuda IIOJIMBUHUJIIIMPPOJINIOHA B OnmazJexameM K
[IOBEPXHOCTM CJIO€ UM COOTHOUWEHMA BEICOTH IIMKOB CNO™ m SO, B
[IOBEPXHOCTHOM cJioe [IOCPEenCTBOM TOF-SIMS, COOTBETCTBYKIINE
[IOJIOBOJIOKOHHEE MeMOpaHHEE QUIIBTPHE OTKPHBAaJIM, MeMOpaHB BHHMMAJU U
WCIOJIb30BaJNM  OJIS  UCHIHTaHUN. Pe3yJlbTaTH  OTHOEJIbHEIX  MCIHTaHUN
[IOJIOBOJIOKOHHEIX MeMOpaH, M3TOTOBJIEHHEIX B COOTBETCTBUM C I[IPMMEPOM
2, npencTaBJIeHH B Tadbauie 1. HOIIOJIHUTEJIEHO onpenesianmu
KondduIMeHT O(OUIbTpaluMM aJjibOyMmHa depe3s 5 mvmH, 10 MmH m 30 MMH.
IDaHHBIe OpeXcTaBJIeHH B Tabiuie 2. KpoMe 3TOT0, B COOTBETCTBUU C
IpUMBEeOeHHOY  BHIIe MEeTOIMKOM M3TOTOBUIM MeMOpaHy C IMaMeTpOM
BHYTPEeHHeTo KaHaJla 210 MKM M TOJMMHOM cCcTeHkM 40 MKM, KOTOPY
MCIIOJIE30BaJIN njsa onpeneJjyieHNd rnorepu TPOMOOLIMTOB COIJIaCHO
aOCOJIOTHOMY MeTOoNoY .

[Tpumep 3: [TpoM3BOOCTBO COOTBETCTBYyIIEN n300peTeHND
TIOJIOBOJIOKOHHOY MeMOpaHH

[0137] niis [IPOM3BOIOCTRA COOTBETCTBRYyIIEN N300peTEeHN
IIOJIOBOJIOKOHHOM MeMOpaHH M COOTBETCTByKMEIro OuibTpa OBUIM BHOPAaHH
Takue Xe MCXOOHBE VYCJOBMA, Kak M B IHIpuMepe 1, 3a MUCKIKOUEHUEM
TOTO, UYTO OOJIA IIOJUBMHWIINMPPOJIMIOHA B Koarl'yJIATOpe CoCTaBjaja
2500 BeC. yacren Ha MUJIJIMOH . C DTUM CTEPUIINZOBAHHEM
[IOJIOBOJIOKOHHEIM MeMOpaHHEM bnis TpOM IPOBOIOWIIU VICTIEITaHM A B
COOTBETCTBMM C MeToOaMM OLeHKM »O3eTa-IlIoTeHUuala, aKTUBaLVN
KOMILJIEMEHTA M IIOTepU TPOMOOUMUTORB. Pe3yJIbTaTH OTIOEJBHHX MWCIHTaHUN
[IOJIOBOJIOKOHHEIX MeMOpaH, WM3TOTOBJIEHHEX B COOTBETCTBUM C IPMMEPOM
3, IpencTareJieHH B Tabjuue 1.

[MTprmep 4. [MpoU3BOOCTBO COOTBETCTBYKIMEN M300peTEeHUD
TIOJIOBOJIOKOHHOM MeMOpaHH

[0138] Oiisa IPOM3BOIOCTEA COOTBETCTBYIEN n300peTeHNO
IIOJIOBOJIOKOHHOY MeMOpaHH M COOTBETCTByKNETro GOUIbTpa OBUIM BHOPAaHH
TakMe Xe MCXOOHEEe VYCJIOBMA, Kak M B IHIpuMepe 1, 3a UCKIOUEHUEM
TOTO, UYTO OOJIA NOJUBMHWIINMPPOJIMIOHA B KOoarl'yJIATOpe COoCTaBj4ala

3000 Bec. yacTeM Ha MWIJIMOH, ¥ KOHILEeHTpaluusda o-ToKodpeposa (BUT.
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E) B OpaIuibHOM Macce cocrabagaiga  0,05% (Bec./Bec.). C 2TuM
CTEPUIIMBOBAHHEM IIOJIOBOJIOKOHHEIM MeMOpPaHHBM  QUMJIBTPOM  I[TPOBOIWIIN
VCIIEITaHMsa B COOTBETCTBUM C MeTOIaMM OIleHKM »O3eTa-IoTeHIMala,
aKTMBaAllMM  KOMILJIEMEHTa W IOTepu  TPOMOOLMTOB. Kpowme 2TOTO,
CTepUIN30BaHHLM TIOJIOBOJIOKOHHEIM MeMOpaHHBM OUIIB TP MOOBEepPIIIN
YCKOPEeHHOMY CcTapeHuo npu 80°C B Teuenme 30 wmm 60 [OHell B
COOTBETCTBUMA c «MeTomoM « UM3BMEpPeHMA IOJIA  OLEHKM  BJIOMPOBaHMA
MMOJIMBUHUJITIVMPPOJIUIOHA . [TocJie COOTBETCTBYKIETO cocTapuBaHUA
IIPOBEJIM OlleHKY BJIUpOoBaHusa PVP. Pes3yJbTaTH OTIOEJIBHHEX MCILHTaHUN
[IOJIOBOJIOKOHHHIX MeMOpaH, WM3TOTOBJIEHHEIX B COOTBETCTBUUM C I[IPMMEPOM
4, mnpencrareJieHH B Tabiuue 1.

[Tpumep 5: [Tpon3BOOCTBO COOTBETCTBYKIEN MN300peTeHUn
TIOJIOBOJIOKOHHOM MeMOpaHH

[0139] s [IPOU3BOLCTBA COOTBETCTBYIIEN n300peTeHND
IIOJIOBOJIOKOHHOM MeMOpaHH ¥ OuiIbTpa OBJIM BHOPAHH TaKMe Xe MCXOIHHE
YCJIOBMA, KakK ¥ B IOpuMepe 1, 3a MUCKIOUEHMEM TOI'O, UYTO HOOJL
NOJIMBUHWIINIMPPOJMIOHA B KoaryJiATope cocTaBjsajyga 1,5 7 Ha kr (1500
vyacrel Ha  MWUJIJIMOH) KoaryJiaropa, opu  STOM, B KoarnyJiarope
MCNOJb30Baau PVP Tuma K90. B OpaguiabHOM MaccCe MCIOJb30Bajin PVP
THUIIa K81/86. Co CTEPUIIMBOBAHHEIM  I[IOJIOBOJIOKOHHEIM  MeMOpaHHEM
OUIBETPOM TMPOBOOMJIM MCIHTaAHMA B COOTBETCTBUM C MEeTOIOaMM OLIeHKU
o3eTa-IloTeHLMala. s U3MEpPEeHUS KpaeBoOTO ynJja, comepXaHus
MIOJIMBUHUJINIMPPOJIUIOHA B Ban3JIexanem K MIOBEPXHOCTU cJoe u
COOTHOIIeHMA  BHCOTH IIMKOB CNO™ m SO, B IIOBEPXHOCTHOM CJIOe
nocpencrteoM TOF-SIMS, COOTBETCTBYKIME IIOJIOBOJIOKOHHEE MeMOpaHHEE
GWIIb TPEL OTKPHEBAaJN, MeMOpaHH BEIHMMAaJIN u VICIIOJIb30BaJIA oJs
UCIHTaHUM . PesyJabTaTH OTIeJIbHBX VICIIEITaHUM TOJIOBOJIOKOHHEIX
MeMOpaH, WM3TOTOBJIEHHEIX B COOTBETCTBMM C IIpUMEpPOM 5, MOpencTaBJIeHH
B Tabuile 1. MemMOpaHH, COOTBETCTBYKINE 2TOMY IPpUMEDRY,
XapakKTepns3oBaJllCh OCOBDEHHO BEICOKMM conepXxaHueM PVP Ha
[IOBEPXHOCTM BHYTPEHHETO KaHalJla, B UYaCTHOCTM, IIO CpPaBHEHUI C
IIPMMEPOM 2 OCYUECTBJIeHMA M300peTeHMa. [OMNOJIHUTEJBHO OIpeneIan
KO200MIIMeHT (QUIbLTpalMM aJibOyMmHa uyepe3s 5 mMmH, 10 MmH m 30 MMH.
IaHHEEe NOpencTaBJIeHH B Tabiuile 2.

[MTpumep 6: [MpoU3BOOCTBO COOTBETCTBYKIMEN M300peTEeHUD

TIOJIOBOJIOKOHHOY MeMOpaHH
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[0140] Oiis IPOM3BOLCTREA COOTBETCTBYIEN M300peTeHNO
IIOJIOBOJIOKOHHOM MeMOpaHH ¥ OuIbTpa OBJIM BHOpPAaHH TaKMe Xe MCXOIHHE
YCJIOBMSA, Kak ¥ B IpuMepe 1, 3a MUCKIOUEeHMEeM TOI'0, UYTO »OOJd
MNOJIMBUHWIIIIMPPOJIMIOOHA B KoalyJIATOpe cocTaBjasaila 1,5 1 Ha kr (2000
YyacTel Ha  MWJLJIMOH) KoaryJ4aropa, opm  BTOM, B KoaryJdTope
UCHoJb30Baan PVP Tmma K90. B OpanuiIbHOM MacCe MCIOJb30BayinM PVP
TUIIa K81/86. Co CTEPUIIMBOBAHHEIM  [IOJIOBOJIOKOHHEIM  MeMOpaHHBM
GUIIETPOM [IPOBOOMIIM MCIIEHTAHMA B COOTBETCTBUMM C MeTOoOaMM OLeHKMU
IO3eTa-IloTeHIMala. s MU3MepeHmA KpaeBoro yoJja, comepxaHmusAa
MIOJIMBUHUJIIIIMPPOJIMIOHA B OamaJIexalnemM K [IOBEPXHOCTH cJioe 1z
COOTHOIEHMA BHCOTEH INIMKOB CNO m SO, B IIOBEPXHOCTHOM CJIOe
nocpencreoM TOF-SIMS, COOTBETCTBYKIME IIOJIOBOJIOKOHHEE MeMOpaHHEE
GMIIE TPEL OTKPEIBAaJN, MeMOpaHE BEIHMMAaJIN u VCIIOJIb30BaJIA njsa
VCIIHTaHUM . PesyJbTaTH OTIeJIbHEIX VICIIEITaHUM [IOJIOBOJIOKOHHEIX
MeMOpaH, M3TOTOBJIEHHHX B COOTBETCTBUM C IIPUMEPOM 6, IIpencTaBJIeHEH
B Tabule 1. MemMmOpaHH, COOTBEeTCTBYIIME 5TOMY npmuMepy,
XapakKTepu3oBaJlMCh OCOBEeHHO BEICOKVM comepXxaHueM PVP Ha
[IOBEPXHOCTM BHYTPEHHeT'O KaHala.

[Tpumep 7 [Ipou3BOOCTBO COOTBETCTBYKIMEN n300peTeHUD
TIOJIOBOJIOKOHHOY MeMOpaHH

[0141] niis [IPOM3BOLCTRA COOTBETCTBYyIIEN N300peTEeHN
IIOJIOBOJIOKOHHOM MeMOpaHH ¥ OuiIbTpa ObBJIM BHOpPaHH TaKMe Xe MCXOIHHE
YCJIOBMSA, KakKk ¥ B IpuMepe 1, 3a MUCKIOUEHMEM TOI'O, UYTO HOOJL
MNOJIMBUHMWIIIIMPPOJMIOOHA B KoalyJiaTope cocTaBjasila 1,5 © Ha ko (1000
yacTe¥ Ha  MMJLJIMOH) KoaryJjg4aropa, opM  B2TOM, B  KoaryJ4dTope
MCNOJb30Baau PVP Tuma K90. B OpaouiabHOM MaccCe MCIOJb30Balu PVP
TUIIA K81/86. Co CTEPUIIMBOBAHHEIM  IIOJIOBOJIOKOHHEIM  MeMOpaHHEM
GUIIETPOM [IPOBOOUIIM MCIIHTAHMA B COOTBETCTBMM C MeTOOaMM OLEHKHU
O3eTa—-[IoTeHIMaNa. s M3MEepeHmA KpaeBoTo yoJja, comnepXxaHmus4a
IIOJIUBUHUJIIIMPPOJIUIOHA B BrmsJIexameM K [IOBEPXHOCTH cJyioe u
COOTHOIIeHMAa BEICOTH IIMKOB CNO™ m SO, B IIOBEPXHOCTHOM CJIoe
nocpencrteoM TOF-SIMS, COOTBETCTBYKIME TIOJIOBOJIOKOHHEE MeMOpaHHEEe
GWMIIE TPEL OTKPEBAJN, MeMOpaHBL BHHVMAaJIN u VCIIOJIb30BaJIA o4
VCHHTaHUM’ . PesyJbTaTe OTIOeJIbHEX VCIHTaHUM [IOJIOBOJIOKOHHEIX
MeMOpaH, MW3TOTOBJIEHHEX B COOTBETCTBUM C IIPUMMEpPOM 7, IIpeICTaBJIEHH

B Tabjuie 1.
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CpaBHUTEJILHEM IpVYIMEP 1: [MpoU3BOIACTBO CpaBHUTEJILHOM
TIOJIOBOJIOKOHHOY MeMOpaHH

[0142] s IPOU3BOLCTBA CPaBHUTEJIEHOM IOJIOBOJIOKOHHOM
MeMOpPaHE ¥ COOTBETCTBYyKImeTo (uiIbTpa ObUIM BHOpPpaHH TakMe Xe
VMCXOOHHE VYCIJIOBMHA, Kak ¥ B IIpuMepe 1, 3a MCKJIOUEHMEM TOTO, UYTO

IOOJIA IIOJIMBVMHWMIITIMPPOJIMIOHA B KoaryJjiaTope COCTaBJIAJIa 1 7 5 I‘/KI‘

KoaryJjndaTropa (1500 BecC. JyacTeM Ha  MUJIJIMOH) , comepxaHme  o—
TOKObepoJIa B NP AOUIILHOM Macce COCTaBJIAJIO 0,00%. Co

CTEPUJIMBOBAHHEM I[IOJIOBOJIOKOHHEM MeMOPaHHEM  QUIIBETPOM  I[IPOBOLOUIIN
VCIHTaHUA B COOTBETCTBUM C MeTOoNaMM OLEHKM aKTMBalMM KOMILJIEMeHTa
n IoTepu TPOMOOLUTOB . Kpowme 3TOTO, CTEepUIIN30BaHHEIN
IIOJIOBOJIOKOHHEY MeMOpPaHHEM OMILTP [HNOOBEPIJIM YCKOPEHHOMY CTapEeHMU
npu 80°C B Teuenme 30 wmum 60 [OHEM B COOTBETCTBUM C «MeTOIOM
M3MEepeHUd IOJiA OLEHKM DBJIOMPOBAHMA IIOJUBMHUIINIVPPOJIMIOOHa». Iloce
COOTBETCTBYKIETO COoCTapMBaHMA IIPOBEJIM OLEeHKY SJionpoeaHmusa  PVP.
PesyJsbTaTH OTIeJIbHEX VCIIHTaHUM [IOJIOBOJIOKOHHEIX MeMOpaH,
M3TOTOBJIEHHEX B COOTBETCTBMM CO CpPaBHUTEJIBEHEM IIpuMepoM 1,
npencTaBJieHH B Tabiauie 1.

CpaBHUTeJILHEM IpUMeEDP 2: [Ipon3BOIOCTEO CPaBHUTEJILHOM
TIOJIOBOJIOKOHHOY MeMOpaHH

[0143] Oiis [IPOM3BOLCTRA CPaBHUTEJILHOM I[IOJIOBOJIOKOHHOM
MeMOpaHE M COOTBETCTBYyKRIEIro O(uiIbTpa OBUIM BHOPAHEL TakKue Xe
MCXOIOHHE YCJIOBMA, KaK M B IIpuMepe 1, 3a UWCKJKYEHMEM TOI'O, UTO
NOJIS  MNOJVMBUHMIINIMPPOJMIOHA B  KoaryJusTope cocraeBasia 0 10/kT
Koaryjuaropa, comepxaHue a—Tokobeposa B OPpAIUIBHOM Macce
cocraBuaygo 0,00%. Co CTepMIM30OBaHHBEIM IIOJIOBOJIOKOHHEIM MeMOpaHHEM
OMIIETPOM MPOBOIOWMJIM MCIEITAHMSA B COOTBETCTBMM C MeTOoOaMM OLEeHKU
o3eTa-IloTeHUMalNa, aKTUBalUMM KOMIUJIEMEHTa, IOTepM TPOMOOLUUTOB U
BIIIOUPOBAHMA TOJIUBUMHUINMPPOJIUIOHa. KpoMe 3TOTO, CTEepUIM30BaHHLEMN
TIOJIOBOJIOKOHHEM MeMOpPaHHHEM OQUMIBTP MHOOBEPIJIM YCKOPEHHOMY CTapeHUD
npu 80°C B mTeuenme 30 wmm 60 OHE B COOTBETCTBUM C «MeTOIOM
M3MEepeHUsa IJIs OLEHKM DJIOUMPOBaHUMA IIOJUBMHWIIIVMPPOJIMIOOHAa» . Illoce
COOTBETCTRBYKIETO COCTaAPUBAHMA IIPOBEJIM OLIEHKY SJIIMpOoBaHMA PVP.

[0144] Insa wm3MepeHMs Kpaebol'o YyIJla, comepxaHusa PVP B
TIOJIOBOJIOKOHHOM MeMOpaHe, comepXaHus NOJIMBUHWIININPPOJINIOHA B

OIM3JIexalleM K IIOBEPXHOCTU CJI0Oe M COOTHOUEHWMSA BHCOTH IMKOB CNO™ u
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S0,” B IHNOBEPXHOCTHOM cJioe IrnocperncreoM TOF-SIMS, COOTBeTCTBYKIIME

IIOJIOBOJIOKROHHEE MeM@paHHBIe (]_)I/IJ'H::TpBI OTKpPEIBAaJIN, MeM@paHBI BEIHMMaJIML ¥

MCIIOJIE30BaJIr IOJI4 VICIIEITaHUM . PesynbTaTH OTIOeJIbEHEIX VCIIEIT aHUM
TTOJIOBOJIOKOHHEIX MeM@paH, M3TOTOBJIEHHEIX B COOTBeTCTBUMA cO
CPaBHMUTEJIEHEIM IIprmMepoM 2 1 IpenCTaBJIEHEL B Tabauile 1.

HOMIOJIHUTEJILHO OIpPenesiaiM KOo20PUIMeHT O(UIILTpaurM aJibOyMMHa uYepes

5 v, 10 MmH m 30 MmMH. [JlaHHBHE IpelcTaBJieHs B Tabiuile 2. Kpowme

STOT'O, B COOTBETCTBHMIM C HpMBeHeHHOﬁ BHIIE MEeTOIMKOM WMB3TOTOBWUIIN

MeMOpaHy C IOMaMeTpPOM BHYTPEHHeTo KaHajla 210 MKM M TOJIIMHOM

CTEeHKM 40 MKM, KOTOpPYIO VCIIOJIE30BaJin IJIA OoIipeneJIeHnA rnorepm

TPOMOOUMTOB COIJIACHO abCOJIIOTHOMY MeTOoNY .

CpaBHUTeJILHBIM npuMep 3: [IpOU3BOIACTBO CPaBHUTEJILHOM

TIOJIOBOJIOKOHHOM MeMOpaHH

[0145] s [IPOU3BOLCTBA CPpaBHUTEJILHOM I[IOJIOBOJIOKOHHOM

MeMOpaHeH ¥ COOTBETCTRByKIEIo O(uIbTpa OBUIM BHOPAaHEL Takue Xe

VMCXOIOHEIE YCJIOBMA, KaK MM B IIpUMepe 1, 3a MCKIOUEeHMEeM TOI'O, UYTO

OOJIA TIOJIMBMHWMIITIMPPOJIMMIOIOHA B CocTaBJidjla 5 /KT

(5000

KoaTyJIATOope

KoaryJygdaropa yacTel Ha MWUJIJIMOH),

0,01%. Bo

BeC. comepXxaHme o=

TOKOdpepoa B HpFI,JII/IJ'IbHOIZ Macce COCTaBJIAJIO BpeMA

IIpAoeHMAd HNMTE CXJIOIIEIBaJjlaChk, IIOSTOMY HeBO3MOXHO OBJIO M3TOTOBUTH

(]_)I/IJ'H::Tp OJId TIpOBelIeHNA MBMepeHMIZ. Takxe OBJIM HEBO3MOXHE M3MepeHNA

B OTHOMEHUM OTIEeJIbLHOTO BOJIOKHAa (KpaeBoM yToOJ) .

Tabmuua 1: PesyJdbTaTH MCCIeOOBaHUM 1JiA HOpuMepoB 1-7 u
CPaBHUTEJILHEX IIPUMMEPOB 1 U 2
Jyrornposa | omwompoBa | PLT | Poc | OIzeTa— | KpaerB | Comep
HMre PVP HM1e PVP loss T IIOTEeHLU on x.PVP
yepes 30 | uepes 60 , % | Cha aJl MB yToJ, B
nHen nHen B ° BOJIOK
YCKOpPeHH | YCKOPeHH yac He %
oTo oTo , 9
CTapeHusa | CTapeHusd
14 14
1077 1077
MT'/2JeM. | MT'/3JeM.
BOJIOKHO BOJIOKHO
Mpumep 1: 34% 30% -4
PVP 1000
4/ MITH
BuT. E
0,01%
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Mpumep 2:
PVP 1500
g/ MITH
BUuT. E
0,01%

1100

1600

18

s}
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[Ipumep 3:
PVP 2500
g/ MITH
BUuT. E
0,01%

57%

17

oo

Mpumep 4:
PVP 3000
g/ MITH
BUT. E
0,05%

1000

1100

47%

[o¢]
oe

Mpumep 5:
PVP 1500
g/ MITH
BUT. E
0,01%

PVP K90 B
KOoaryJaTo

pbe

-2,97

45,4

[Ipumep 6:
PVP 2000
g/ MJTH
BUT. E
0,01%

PVP K90 B
KoaTryJsaTo

pe

-2,89

47,0

Mpumep 7:
PVP 1000
g/ MITH
BUT. E
0,01%

PVP KSO0 B
KoaryJfaTo

e

-3,57

45,4

Cp.
npumMep 1:
PVP 1500
4/ MITH
BuT. E
0,00%

11000

(CIMIMKOM
BLICOK. )

Cp.
npuMep 2:
PVP O

4/ MITH
BuT. E
0,00%

4200

5200

100%

H
00 O
(@]

6’7

u/MJIIH — YacTel Ha

MMJIJIMIOH
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[0146] OSmaoupoBaHMe PVP oueHuBaldu uyepes 30 wim 60 pHel
crapeHus npu 80°C ¥ OTHOCUTEJILHOM BJIAXHOCTM BO3IOyxXa <5%.
lsMepeHHOe 3HaueHMe MOpencTabBjieHo B 1077 Mr Ha 5sJeMeHTapHoe
BOJIOKHO. [JpyI'Me W3MepeHHHEe 3HaueHMsS IIOoJIydeHH IJsa 00pa3loB, He
[IOOBEPTaBIMXCA CTapeHuin. KpoMe »TOTro, NPOBEJIM M3MEPEHME KpaeBOI'O

YIUla IJIA VIMeKIer'oCAd B IIpoaXe IMaJinm3aTopa «Fresenius FX60».

BeJIMUNMHa

CcoCTaBMIIa

64°.

B Tabimiuae 1

InpenCTaBJIEHE]

Ero

IO aHHEE B

OTHOUWEHNMNM TIIOoTepn TpOM@OHMTOB COIJIaCHO CpaBHMTEJIEHOMY MeTOoIy .

ComepxaHue PVP B OJim3jiexalleM K [IOBEPXHOCTU CJIOE:

[Ipumep 2:
[Ipumep 5:
[IpumMmep 6:
Ipumep 7:

CpaBHUTEJILHEM IIpUMeEp 2 :

CoOoTHOUEeHMe BHCOTH

24,1%
28,77%
29,8%
27,7%

21,3%

mMKoe CNO™ m SO,~

ompenesigemMoe MeTomoM TOF-SIMS

B TIIOBEPXHOCTHOM

cJioe,

Mpumep 2: 5,15
Ipumep 5: 6,50
Ipumep 6: 6,20
pumep 7: 5,20
CpaBHUTeJILHEN OpuMep 2: 4,04
[0147] Cnextp TOF-SIMS (aHMOHH) IIpMMepa 2 TIOpeldcTaBJIeH Ha
¢ur. 3a, crnextp TOF-SIMS CpPaBHUTEJBHOTO IIpMMepa 2 OpelcTaBJIeH Ha
¢ur. 3Db.
[0148] Tabauua 2: KosdduiimeHnT  duabTpalmum  ajibOyMMHa B
npuMepax 2 UM 5 M CpaBHUTEJIBHOM IIpuMepe 2
KosdpdpuiuimeHT KosdpdpuiumeHT KosdpdpuiimeHT
buneTpauum (Sk) dunbpTpauun (Sk) ouneTpaumm  (Sk)
5 MmH 10 vmH 30 mmH
[Ipumep 2 0,0020 0,0016 0,0005
[Ipumep 5 0,0023 0,0017 0,0005
[Ipumep 6 0,0069 0,0020 0,0007
[0149] OTUeTJIIMBO IpOSABJISAETCHA rageHue ko9 dULIMEHTA
duibTpauMM Cco  BpeMeHeM. UYepes 30 MMH yCTaHaBJIMBaeTCHd I[IOUTU
Hel3MeHHOe paBHOBecHe. IIpellloUuTHUTEeJIbHO I[1I0 BO3MOXHOCTM MeHbllee
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CHIDKeHMe KO3ddULIMEeHTA GUIIL TPpauUU aJIbOyMIMHa, IIOCKOJIBKY OJId
OVain3aToOPOB XKeJlaTeJlbHa He3HauMTeJIbHasd HadvaJlbHasd rnorepsd
alsOyMrHa. IlosToMy B Tabiauile 3 TOIPUMBOOMTCS TaKXe COOTHOIIEHUE
konbduuMeHTa QUIbTpaluuy depe3 5 MuMH M 10 MMH MM 4Yepe3 5 MMH U
30 MMH.

[0150] Tabmmua 3: CoOoTHOmeHMEe KO3QOUMIMEeHTa OQUMJIbBTPpalUuM B

opuMepax 2 U 5 M CpaBHUTEJILHOM IIpuMepe 2

CooTHomeHre Sk CooTHomeHMe Sk
(5 Mmu)/Sk (10 MmH) (5 mmu) /Sk (30 mmH)
[lpumep 2 1,25 4,0
[TpuMep 5 1,35 4,6
CpaBH. OpuMep 2 3,5 9,9

[0151] CpaBHUTEJILHHM [IPUMEP OTUETJIMBO IeMOHCTpHupyeT ©OoJjiee
pe3Koe IaneHue kosxdpduLMeHTa OGUIBTpalMM B Haudajle MCIBTaHUA. OTO
O3HauvaerT, uyTO B OMaJM3aTopax, XapaKTepusyonmmuxcsa  TaKuM  Xe
PaBHOBECHEIM KOB3QOMLIMeHTOM OOUILTpaluM I[IocJe 0oJiee IJUTEJIBHOTO
WCIEITaHUA, COOTBEeTCTByKIMe MN300peTeHMIo MeMOpaHb WM IMaJiM3aTOPH
OBDHaAPYyXMBAKT SBHAUMTEJIBHO MEHBIIYD HadaJlbHYKn IIOTepn aJibOyMMHa.
TaxkuMm obpasoM, yyulaeTcsda aJIMMeHTapHBIM craTyc IalmMeHTOoB,
IIpoxXonAdlrXx JiedeHlMe C MCIIOJIBE30OBaHMeM COOTBeTCTBYRIINMX MSO@peTeHMIO
MeMOpaH WM IMajinisaTopa.

[0152] @DaHHBEIE OLIEHKM IIOTEPM TPOMOOLMTOB aOCOJIOTHEM METOIIOM:

Tabamua 4
[ToTeps TPOMOBOLUTOB, CTaHODapTHOE OTKJIOHEHUE,
[Ipumep 2 18,6 3,1
CpaBH. IpuUMep 2 66,8 14,3
[0153] g 1noJjiydyeHMs  HOaHHEIX B IIpUMepe 2 IIpoBeJin 68

WCHOHTaHUM, B CPaBHUTEJILHOM IMpuUMepe 2-22 WCIHHTaHMA, Ha OCHOBaHUU
IIOJIYUEHHEIX pPes3yJIbTaTOBR M3MEPeHUM pacCuuTalM CPelHK BeJIMUUHY.
OxkasaJjioch, uTo COOTBETCTRBRYKIIME N300peTeHNO MeMOpPaHH
XapaKTepnu3yonTcsd 3HaUUTEJBHO MeHbIIen nmoTepen TPOMOOLIUTOR,
n3MepeHHOM MeToIoM «OueHkM «Platelet Loss» (a®COJIOTHHM MeTOI) »,

n, TaKVM O@paSOM, ABJIATCA OoJiee T'eMOCOBMECTUMBIMHA .
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$OPMYJIA MBOEBPETEHNA

1. Cnocof NpoOM3BOOCTEBa IIOJIOBOJIOKOHHOM MeMOpPaHH, BKJIOUAKINNA
cilenyiomMe cTaouM, Ha KOTOPHX:

- ofecneumMBanT, 10 MeHbBIEW Mepe, OIHY IIPAOMJILHYID Maccy,
comepxamyin THUAPOQOOHEM M IHUIPOOMUIILHEM IIOJMMEpP, II0 MeHbllel Mepe,
OOVH AaIPOTOHHHM IOJIAPHEM PAaCTBOPUTEJILE M OIOMH HEepacTBOPUMHM B
BOIOEe aHTHMOKCUIAHT,

- obecrneunBamnT, 1o MeHbIen Mepe, OnoMVH KoaryJuaTop,
conepXalmuit, 1o MeHbIIEN Mepe, OIOVH alpOTOHHLI IOJIAPHHM
pacTBOpPUTEJN L, UW/WIKM, TI[IO MeHbIeld Mepe, OOMH HepPacTBOPUTEJbL, B
YacTHOCTHM, BOIY,

— IpoIycKalT IPpAIWJILHYI Maccy, I[IO MeHbIleM Mepe, uYepes OIOVH
KOJIBLIEBOM 3as30p OuJbeph TakK, UTOOH IMIOJYUMTH IIOJIYID MNPAOeHYI HUTD,

— I[ojamnT KoaTyJaTop uUepe3 LeHTpaJibHBM KaHaJl O(uIbepH BO
BHYTPEHHUM KaHaJl NPAIeHOW HUTH,

— HalpaBJIAKRT NPAOEHYK HUTH B OCAIMTEJIBHYI BaHHY,

oTJIMYUAKINUICA TeM, UTOo NpaOuJibHas Macca comepxuT oT 0,001 1mo
0,05% Bec. HepaCTBOPMMOTO B BOIOEe aHTMOKCHUIAHTa, B YaCTHOCTH,
XUPOPACTBOPUMOTO BUTaMMHA, B YacTHOCTHU, o—Tokodeposia W
TOKOTPMEHOJIa, M UTO, KpoMe BTOoT0, KoaryJaTop COIepPXUT, IO
MeHbIey Mepe, OIMH I'MIPOOMIILHEIM IIOJIMMEP .

2. Crnoco®6 110 II. 1, oTauuamommyca TeM, YTO TUAPOoOOOHBI
[IOJIMMER COIEPXUT IIOJIUCYJILOOH.

3. Cnoco® 1mo nm. 1 mam 2, OTAMYAKIMUMCS TeM, UYUTO TUIPOOUIILHLIM
IOJIMMEP B MNPAOMJILHOM Macce COOEPXUT IIOJUBUHMIINIMPPOJIMIOH (PVP).

4. Cmooco® Imo OIJHOMY M3 II. 1-3, oTJIMYanluics TeM, UTo
TUOPOOMIILHE IIOJIMMEP B KOoaIl'yJIATOope COIEPXUT IIOJIUBUHUINIMPPOJIUIOH
(PVP) .

5. Cnoco6 mo 1. 4, OTJIMUAIUMCSA TeM, UYTO KoaryJaTop
comepxuT oT 0,5 mo 4 T PVP Ha KMJOT'paMM KOaTlyJsaTopa.

6. Crnoco® 1o omHOMy M3 III. 3-5, oTjauuanmmica TeM, UYTo
npaiouiibHas Macca COIOeEpXUMT OT 2 Jo /% Bec., B YaCTHOCTHM, OT 3 HO
5% Bec. NOIUMBUMHMJINIMPPOJMIOHA OTHOCUTEJILHO OO0mero Beca NpAOWJIbLHOM
MaccChHl.

7. Cnoco® 1o omHOMY M3 MNPeONecCTBYIMX IYHKTOB, OTJIMYAMUNCSA

TeM, uTo conepmammﬁcg B KoaryJjiaTope, 10 MeHbIIen Mepe, OIOVIH
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TUOPOOUIIL HEIM IOJIMMEP, B YaCTHOCTH, MOJIMBUHUJIIIMPPOJIMIOH,
XapaKTepnu3yeTCad MOJIEKYJISPHOBECOBEM paclpelelJIeHMeEM B IMalla30He OT
200000 T'/MOJIb oo 2000000 T'/MOJIb, B yacTHOCTH, nMeeT
CpenHeBeCOBOV MOJIEKYNISApHEM Bec 900000 T/MOJE.

8. Croco® Mo OODHOMY M3 MIPEeOMeCTBYMUX IIYHKTOB, OTJIMYAIIUNICS

TeM, UTo TUOPOQUIIL HEM IIOJIMMED OpAIUIBHOM MaCCH BKJIIOUAET
NOJIMBUHUIINIUPPOJIUIOH (PVP), u YTo TUOPOOUIILHEI IIOJIMMED
KoaryJjiaropa BRJIIOUAET MOJIMBUHWIIIIVPPOJIUIOOH (PVP), pu 3TOM,

CpeIHeBeCOBOM MOJIEKYJIAPHEM Bec (Mw) PVP B koaryudaTope OoJiblie,
yeM PVP B OpAIMIIBHOM Macce.

9. Cmoco6 mno mn. 8, oTaMUanIuicad TeM, UYTO CpeldHeBeCOBOU
MOJIEKYJIAPHEM Bec (Mw) PVP B HOpaOWJIBHOM MacCe COCTaBJISeT MeHee
1000000 ©/MOJIB, M UTO CpelHeBeCOBOM MOJIEKYJIIPHEM Bec (Mw) PVP B
KoaTyJaTope cocTaBjdgeT Oojee 1000000 r/mMoJb.

10. TloJIoBOJIOKOHHad MeMOpaHa, BKJIOUaKmasd MaTepualJl MeMOpaHH,
comepXxamuy TUOPOOOOHEM ¥ THUIPOOUIILHEM I[IOJIMMEep, M, KpoMe STOoTo,
1o MeHbIel Mepe, OIOVH HepacTBOPMMHIM B BOIOe AaHTMOKCHUIOAHT,
oTJIMYUaKmasca TeM, UTO HepaCTBOPMMEM B BOOEe AaHTHUOKCHIAHT, B
YAaCTHOCTU, XMUPOPACTBOPUMEI BMUTAMMUH, B UYAaCTHOCTHU, O—TOKODepOJI MU
TOKOTPMEHOJI IIPUCYTCTBYeT B koJimuecTBe oT 0,005 mo 0,25% Bec.
OTHOCHUTEJILHO ofmero Beca II0OJIOBOJIOKOHHOM MeMOpPAaHH.

11. IIoJIOBOJIOKOHHasa MeMOpaHa o mn. 10, oTJuMuanmadgcd TeM, YTO
TUOPOGOOHHY MNOJMMEP COOEPXUT IIOJMUCYJILEOOH.

12. TlonmoBOJIOKOHHasa MeMOpaHa o n. 10 wmiam 11, oTauuawnmascs
TeM, uTo 2JIOVPOBaHKE TUOPOOUIIBHOTO  IIOJIMMepa, B  UYaCTHOCTHU
NOJMBUHMIJINIMPPOJIMIOHA, I[IOCJe XpaHeHus B Tedeume 30 mHel npm 80°C
U OTHOCUTEJILHOM BJIAXHOCTM BO3IOyxa <b% cocraBjgeT MeHee 4000*1077
MI' Ha »3JIeMeHTapHOe BOJIOKHO, B UYacTHOCTM, nocjie 60 mHelr mpm 80°C
UM OTHOCUTEJILHOM BJIAXHOCTM BO3IOyxa <b% cocTaBjgeT MeHee 5000*1077
MI' Ha BJIEMEHTAPHOE BOJIOKHO.

13. [IoJIOBOJIOKOHHasA MeMOpaHa IO OJHOMY M3  III. 10-12,
oTIIMYaKIasacs TeM, uTo TUOPOOUIILHEIM MTOJIMMED COIEepPXUT
MMOJIMBUHUJITIVMPPOJIMIIOH .

14. [IoJIOBOJIOKOHHasA MeMOpaHa IO OJHOMY M3  III. 10-13,
oTJMYaKnmascsa TeM, uYTo, II0 MeHbllel Mepe, Ha OIHOM IIOBEPXHOCTHU

IIOJIOBOJIOKOHHOM MeM@paHBI MeeTCHAd OOIIOJIHUT &JIb HEIM
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IOJIMBUHUIINIMPPOJIUIOH .

15. [IoJIOBOJIOKOHHasA MeMmOpaHa IO OJHOMY M3  III. 10-14,
oOTJIMYAaKaaC TeM, uTo Ha [IOBEPXHOCTU BHYTPEHHETO KaHaJa
IIOJIOBOJIOKOHHOM MeMOpaHB »O3eTa-IMIoTeHlLMaJl CcocTaBJjsgeT oT -1 MB 1o
MeHee, ueM -7/ MB, B uYyacTHOCTHM, oOoT -1 MB mo -5 MB, B 4YacTHOCTH,
or -1 MB mgo -4 wmB.

lo6. [IoJIOBOJIOKOHHasA MeMOpaHa IO OJHOMY M3  IIIl. 13-15,
oOTJIMYaKaacCa TeM, uTo KOHIIeHTpalumusa TIOJIMBUHUIINIUPPOJINIOHA B
BIuzIexameM K IIOBEPXHOCTM CJIOe BHYTPEHHETIO KaHalJla II0JIOBOJIOKOHHOM
MeMOpaHH COIJIACHO M3MepeHMK MeTonoM XPS cocTaBjgeT 22% WK
OoJiee.

17. [IoJIOBOJIOKOHHAasA MeMOpaHa [0 OIJOHOMY M3  III. 13-1e6,
oTJIMUaKiascd TeM, UTO COOTHOIIeHMe BEHCOTH HOMKOB CNO m SO, ,
nsMepeHHoe MeTomoM TOF-SIMS, B TI[OBEPXHOCTHOM CJIO€ BHYTPEHHEIO
KaHaJla MeMOpaHHE cocTaBJjsgeT 4,5 uam OoJiee.

18. [IoJloBOJIOKOHHasa MeMOpaHa IO OIOHOMYy M3  III. 13-17,
oTJIMYaKraacC g TeM, uTo comepxaHue NOJIMBUHUIINIUPPOJINIOHA B
[IOJIOBOJIOKOHHOM MeMOpaHe cocTaBJjgeT oT 3 mo 5% (Bec./Bec.).

19. TIIoJIOBOJIOKOHHass MeMOpaHa, KoTopas MoOxeT OHTb IIoJIydeHa
crioco®oM o omHOMY M3 . 1-9.

20. TIloJIOBOJIOKOHHasA MeMOpaHa IO OJHOMYy m3 1mn. 13-18, B
KOTOPOM CpelHeBeCOBOM MOJIEKYJIAPHHM Bec (Mw) PVP Ha IIOBEepXHOCTHU

BHYTPEHHEeT'O KaHaJla MeMOpaHb OoJiblie, ueM PVP B 00beMe MeMOpPAaHH.

21. [TOJIOBOJIOKOHHA A MeMOpaHa infe) . 20, B KOTOpOM
CpeIHeBeCOBOM MOJIEKYJIAPHBIM BecC (Mw) PVP Ha IIOBEPXHOCTU
BHYTPEHHETO KaHaJla MeMOpaHH foJiblie, 1000000 T'/MOJIE,
NpenrnouTUTEJILHO, foJbie 2000000 T'/MOJIE, ocoBeHHO

OpenIouTruTesIbHO, OoJbme 1000000 r/Mosic m mo 3000000 r©/MoJib, elme
QoJiee TMPEnIoOUuTUTEJIBEHO, Bosipme 2000000 1©/MoJib M mo 3000000
T/MOJIb, U CpPeOHeBeCOBOM MOJIEKYJISPHHIN Bec (Mw) PVP B o0OBeMe
MeMOpansl MeHbme 1000000 1/MOJIB, TMIPEONOUYTUTEJIBHO, COCTaBJISeT OT
500000 r/mosib mo MeHee 1000000 m/mMoJib.

22 . TloJIOBOJIOKOHHasa MeMOpaHa 1o n. 20 wmimmu 21, B KOTOpOHU
OTHOIeHVEe CPEeIHEeBEeCOBOTO MOJIEKYJIAPHOTO Beca PVP B KoaryjlaTope K
CpeIHEeREeCOBROMY MOJIEKYIJIAPHOMY Becy PVP B P AOUJILHOM Macce

cocTaBJIfgeT, IIO0 MeHbelM Mepe, 1,2, OPEOIOUTUTEJILHO, II0 MeHbIlen



59

Mepe, 2, foJjiee NPennodYTUTEJIEHO, or 1,2 mo 3, eme BoJee
OpPenrouYTUuTeJIbHO, OT 2 OO 3.

23. TloJloBOJIOKOHHasA MeMOpaHa IO OJHOMYy w3 1nn. 10-22, B
KOTOPOM OTHOmMeHre KOo0duliMeHTa OUIILTpaluuM ajJbOyMMHa, M3MEepeHHOTO
yepes 5 MMH, K KO30OMIMeHTY OMUILTpallMM, HW3MepeHHOMy uepes 30
MWUH, COTIJIACHO MeTOoNy Wu3MepeHMs HacCTOoAmeIOo OIMCaHMsa, COCTaBJISAeT
MeHee 7, B YacTHOCTM, MeHee 5.

24 . TloJIOBOJIOKOHHasA MeMOpaHa [0 OJHoOMy wm3 1. 10-23, B
KOTOPOM OTHOmMeHre KO30OuIMeHTa OUIIbLTpauuM ajJbOyMMHa, WM3MEepeHHOTO
yepe3s 5 MMH, K KO30OMIMeHTY OUILTpaluM, HU3IMepeHHOMy dYepes3 10
MWUH, COIJIACHO MeTONy W3MepeHMs HacCTOoAmeIOo OIMCaHMsa, COCTaBJISAeT
MeHee 3, B YaAaCTHOCTM, MeHee 2.

25. [IoJIOBOJIOKOHHasa MeMmOpaHa IO OIJOHOMY M3  III. 10-24,
oTJMYaKmascsa TeM, UYTO IOBEPXHOCTL BHYTPEHHEIO KaHajla ofpa3yeT C
BOIOM KpaeBOM yIOJI, M3MepPeHHHN MeTonoM «OnpemejieHMe KpaeBoTo
ymjia ©», MeHpme 57°, B dYacTHOCTM, MeHbIme 55°, B UYacTHOCTH,

MeHbIe 47°.

26. [IoJIOBOJIOKOHHasA MeMOpaHa IO OJHOMY M3  IIII. 10-25,
BRJIOUAKIIAa 4 MaTepmal MeMOpaHH, comepxammmn TUOPOOOOHBI u
TUOPOOUIIL HEI IOJIMMEP, oTJIMYaKnmasacs TeM, UTo 2JIOVPOBaHME

TUIPOPUIIEHOTO TIIOJIMMepa, B UYaCTHOCTM IOJUBUHMIINIMPPOJIMIOHA, IIOCJe
xpaHeHus B TeueHre 30 pHei npu 80°C M OTHOCUTEJILHOM BJAXHOCTU
Bo3Oyxa <b5% cocraBjggeT MeHee 4000*1077 M Ha SJeMeHTapHoOe
BOJIOKHO, B UYacTHOCTU, mnocje 60 gpHeir mpu 80°C M OTHOCUTEJILHOM
BJIAXXHOCTU BO3IOyXa <5% cocTaBJIsgeT MeHee 5000%1077 MI Ha
2JIEMEHTAPHOE BOJIOKHO, M UYTO Ha IIOBEepPXHOCTM BHYTPEHHEeTIO KaHaja
O3eTa-IIOoOTeHLIMaJl CcOoCTaBJjisseT OT -1 MB 1o MeHee, uyeM -7 MB, B

JyacTHOCTM, oOoT -1 MB mo -5 mMB, OoJjiee KOHKpeTHO, oT -1 MB mo -4

MB.

27. [IoJIOBOJIOKOHHasA MeMOpaHa IO OJHOMY M3  III. 10-26,
BRJIOUAKIA A MaTepmall MeMOpPaHH, comepxammn TUOPOQOOHEM u
TUOPOOUIIL HEIM IIOJIMMED, oTIMYaKnIaacsg TeM, uTo BIIOMPOBaHME

ITUOPOQUIIEHOT'O IIOJIMMEpa, B UYaCTHOCTU IIOJUBUHUIINIMPPOJIMIOOHA, IIOCIe
xpaHeuus B TeueHre 30 nHeir mnpr 80°C M OTHOCUTEJIBHOM BJAXHOCTHU
Bo3Ooyxa <b5% cocraBjgeT MeHee 4000*1077 M Ha SJEeMeHTapHoOe

BOJIOKHO, B UYacTHOCTU, mnocje 60 gpHeir mnpu 80°C M OTHOCUTEJILHOM
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BJIAXHOCTU BO3IOyXa <5% cocTaBJigeT MeHee 5000%1077 MI Ha
sJIeMeHTapHoe BOJIOKHO, M UYTO I[IOBEPXHOCTL BHYTPEHHEro KaHajla
oBpasyeT C BOIOM KpaeBOM YyIOJ, M3MEPEeHHHN MeTomoM «OnpelesieHue
KpaeBOoro yIJjla ©6», MeHbme 57°, B 4YacTHOCTM, MeHbme 55°, B

YacTHOCTM, MeHbme 47°.

28. [IoJIOBOJIOKOHHasA MeMOpaHa IO OJHOMY M3  IIIl. 10-27,
BRJIOYAKINIA 4 MaTepural MeMOpaH:L, conepXxamun TUIPOOOOHHM n
TUOPOQUIIL HEIM IOJIMMEP, oTJINYaKlasica TeM, uTo SIIIOUPOBaHNE

TUIPODUIIEHOTO IIOJIMMEpa, B UYaCTHOCTU [NOJUBUHUIINIMPPOJIMIOOHA, IIOCJe
xpaHeuus B TeueHre 30 nHeit rnpu 80°C M OTHOCUTEJIBHOM BJAKXHOCTHU
Bo3Oyxa <5% cocTaBjigeT MeHee 4000*1077 M- Ha SJeMeHTapHoOe
BOJIOKHO, B UYacTHOCTU, 1ocje 60 gpHeir mnpu 80°C M OTHOCUTEJILHOM
BJI&XHOCTH BO3OyXa <5% cocTaBJisgeT MeHee 5000*1077 MT Ha
BJIEMEHTAapHOEe BOJIOKHO, WM UTO OTHOIIeHMe KOBOOULMeHTa OGOUIIbTpalun
anp0yMMHAa, WM3MEPEHHOTO dYepe3s 5 MMH, K KODQOMUMEeHTY OWMJIIbLTpalun,
U3MepeHHOMY dYepe3 30 MMH, COIJIACHO MeTOOY M3MepeHMSA HaCTOAMeIo
omMcaHMs, COCTaBJIAeT MeHee 7/, B YaCTHOCTM, MeHee 5.

29. [IoJIOBOJIOKOHHasA MeMOpaHa IO OIJOHOMY M3  III. 10-28,
BRJIOUAKIIAa 4 MaTepmal MeMOpaHH, comepxammmn TUOPOOOOHBI u
TUOPOOMIILHEI IIOJIMMEP, OoOTJMuanmascsa TeM, 4YTO IIoTeps TPpoMOOLUMTOB,
M3MepeHHasd coTJlacHO MeTony «OueHka «Platelet Loss» (a®COJIOTHHM
MeTOom) », cocTaBJigdeT MeHee 50%, npednoudTUTEeJIbHO, MeHee 30%,
ocoBeHHO MNpPeldlouTUTeJIbHO, MeHee 20%.

30. IlpuMeHeHMe KoalyJisasTopa, colepxamero orT 0,5 10 mo 4 1T
TUIPOPMIIEHOTO IIOJMMEepa Ha KuIoTpaMM koaTryJsaTopa, B crnocobe
IPOMBBOACTBA IIOJIOBOJIOKOHHOM MeMOpaHb, MaTepuaJl KOTOPOM COOEPXUT
IOJIUCYJILOOH,  MNOJUBUHMINMPPOJIMIOH, WM, IO MeHbIleM Mepe, OIMH
HepaCcTBOPMMEIM B BOOEe BMTaMMH, B UYaCTHOCTH,  XKUPOPACTBOPUMEI
BMTaMMH, B YaCTHOCTH, X—TOKODEPOJI VIV TOKOTPUEHOJ, 0JIsd
TUOIPOOMIM3ALUUM M IIOBHIIEHUS OMOCOBMECTUMMOCTHM IIPOM3BOIMMOM IaHHBM
criocoBoM IMOJIOBOJIOKOHHOM MeMOpPaHH.

31. IlpuMeHeHMe KoaryJaTopa o . 30 1Jsg [IpOoM3BOLCTBA
IIOJIOBOJIOKOHHOM MeMOpaHH IO OOHOMy M3 mmn. 10-29.

32. TIOJIOBOJIOKOHHEM MeMOpPaHHHM OQUILTP, BKJIOUYAKIUM MHOXECTBO
[IOJIOBOJIOKOHHHX MeMOpaH I[I0 OJOHOMY M3 . 10-29 Wi OpOoM3BOIVMMEIX

crioco®boM 1o omHOMY M3 . 1-9.
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33. IOmanmuszaTop, IpelHas3HaUueHHHM IJIS TeMoIualiM3a, BRINUAKINNA
MHOXECTBO IIOJIOBOJIOKOHHEIX MeMOpaH I[IO0 OOHOMYy mu3 or. 10-29 wim
IIPOMBBOOUMEX CIIOCOOOM II0 OOHOMYy M3 IHII. 1-9.

IIo DOBEepPeHHOCTHU
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