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[TIOJIOBOJIOKOHHASI MEMEPAHA C YJIYUIIEHHOM BMOCOBMECTUMOCTBIO U
YMEHBIIEHHBEIM 3JIIOMPOBAHUEM T'MIOPOPUIJIBHOI'O IIOJIVIME PA

OBJIACTE TEXHUVKU

[0001] N300peTeHMe OTHOCUTCSH K criocoby [IPOU3BOLCTBA
IIOJIOBOJIOKOHHOM MeMOpaHb, a TakXe K I[IPOMU3BEeINeHHHM BSTUM CIOCOOOM
IIOJIOBOJIOKOHHHM MeMOpaHaM, MaTepuajl KOTOPHX BRJILUaeT IUIPOobGoOHLIM
Y TUAPOOMIILHHEIM IOJMMep M ofjlagaeT YJyUleHHOV OMOCOBMECTUMMOCTLIO,
B UYaCTHOCTM, VYJYUNEHHHMM CBOMCTBaAMM B OTHOWEHMM aKTuBauuu Cba u
«roTepm TpoMoObouuToB» (Platelet Loss).

YPOBEHE TEXHWKU

[0002] [IOJIOBOJIOKOHHEE  MeMOPAaHEL MIMPOKO  IIPUMEHATCAd  OJi4
OUUCTKU KUOKOCTEMN . B YaCTHOCTH, B MeIUIMHCKOM TeXHUKE
IIOJIOBOJIOKOHHHE MeMOpaHH MCIOJL3YIT IJIS OUMCTKM KPOBM IIPU OUaJIU3eE
Yy HalMeHTOB C 3abojyieBaHUAMM IodueK. I[IOJIOBOJIOKOHHEE MeMOpaHH
yCTaHaBJIMBaT B dbopwme IYyUKOB IIOJIOBOJIOKOHHEIX MeMOpaH B
OMIETPOBAJIBHEIX MOOYJIAX, KOTOPHE IPMMEHAKRT OJA SKCTPaKopllopallbHOM
00paboTKM KPOBMU. I[IPOM3BOIACTBO OUIIETPOBAJIBHEIX MOIYJIeV IJS OUYUMCTKU

KpoBM1, TakK Ha3HBaeMEX IMaJjir3aTOoOpoB, OCymeCTBJIA€eTCA B MaCCOBOM

Macumrabe.

[0003] TIIoJIOBOJIOKOHHEE MeMOpPaHE, IIpMUMeHIeMble JIS OUMCTKU
KpPOBHU, cocToAaT, 3avacTyio, M3 OOHOTO TIMAPOQOOHOTO ¥  OIHOTO
TUOPOOUIIEHOTO noJiMMepa, B YacTHOCTH, us IoJmMcyJibdoHa u

INOJIMBUHUIINIMPPOJMIOOHA, IIOCKOJBKY BTM MaTepHualJlkH OKa3aJIMCk OCOOEeHHO
T'eMO COBME C TYMEIMI u IO TOMY, B JYaCTHOCTH, ABJIAKTCSA
IpennouyTUTeJIbHEMA c MeOUUMHCKOM TOUKMU 3peHusa B objacTu
reMoIMair3a. oo «IIOJUCYJILGOHOM» B KOHTEKCTe HacTodmeM 3adaBKU
IIOHMMAaeTCd IIOoJIMMep, MUMellUM CcyJIbQOHOBYID TPYIIIY B OCHOBHOM WM
BDOKOBOM Lenu [oJmuMepa. TUIMUHEMKY OPpedCTaBUTEJIAMY IIOJIMUCYJIbOOHOB
ABJIARTCSA IOJINCYJILQOH Ha OCHOBe BucdeHoJIa A (PSU),
nomsompcyibdoH (PES), nommpeHMIICYIBGOH M COIIOJMMEPH, COIepXalue
CyJIbQOHOBEE TPYIIH. B COBpPEeMEeHHOM YPOBHE TeXHMKM TaKXe W3BECTHE
OIpyTMe TIPEeNCTaBUTENM I[IOJMCYJIEQOHOBEIX IIOJIMMEPOR, MPUITOOHEE IJIA
IpOM3BOACTBa MeMOpaH OJa o00paboTkM KPOBM B KOHTEKCTe HaCTOAMeM
3asBKU. Ioxm KIIOJIMBUHWUIINIUP P OJINIOHOM [IOHMMaeTCHd [IOJIMMED,

HOquaeMHﬁ I1pn MCIIOJIE 30OBaAHUNA B KauecTBe MOHOMEPOB



BUHWJINIMPPOJIMIOHA NI ero IIPOM3BOIOHEIX . OpyTuMmm IIPUTOIHEMA
TUOPOQOOHEIMM IIOJIMMEepaMM ABJIATCHA IIOJMaMMI, [IOJMAKPUIIOHUTPUII U
pereHepupOBaHHAA LeJUInjIo3a UM I[IPOM3BOOHEE LEeJUIJIO3H. Ele OIHUM
IPUTOIOHEIM TUIOPOOUIILHEIM IIOJIMMEPOM SABJISAETCH IIOJUBRTUIIEHTJIMKOJE .

[0004] OcCHOBHBEE INIPMHLUMIE CO30aHMSA IIOJIOBOJIOKOHHEIX MeMOpaH U
X TIPOM3BOICTBO OIMCAHH B M3BEeCTHOM YPOBHE TEeXHUKMU:

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

- EP 0 168 783

[0005] CorJlacHO OINMCAaHHBEM B M3BECTHOM YPOBHE TeXHUKUA
crocobam M3TOTORJIEHUS I[IOJIOBOJIOKOHHEIX MeMOpaH, obecreunBamT
OPpAOIMIJILHEM pPacTBOpP, CcoOepXamuy TUAPOOOOHEM IIOJIMMEep Ha OCHOBE

noaucyiab®oHa, TUAPOGOOHHM IMOJMMEP Ha OCHOBE BUHWINVPPOJIMIOHA, B
YacTHOCTH, TTOJIMBUHUIITIVPPOJIUIOH, n OIMH NI HEeCKOJIBKO

paCTBOpMTeHeﬁ n, B CJydae HeOoOXOIMMOCTH, O00aBOK. B kauecTBe

PacTBOPUTEIA NIPUMEHST TPpaIULMOHHEE IIOJISSPHEE arIpOTOHHHE
pacToBRpuUTeIH, B UYaCTHOCTHU IMMeTHJIalueTaM1n (DMAcC) , N—
MeTUJIIIUPPOJIUIOH (NMP) , OVMe THUIIGopMaMmUI (DMF) WMIIn
OUMeTUIJICYJIbQokCcun (DMSO) . Ilpu 5TOM, HaMMEHOBAaHME «pPaCTBOPUTEJIbL»

OTHOCHUTCHA K paCTBopqmmeﬁ CIIOCOOHOCTHM PaCTBOPUTEJIS I[1IO0 OTHOIEHUI K

IIPVIMEH A€MBIM I1oJIMiMepaM, B YJaCTHOCTHU HOHMCYHB@OHY u
TIOJIMBVMHWJITIMPPOJIMIOOHY . IDoBaBKM, HaliprMep, TIOJIAPHEIE IIPOTOHHEIE
KMOKOCTH, Kak, HaliprMep, BOIIa, TaKxe MOTWYT B HeDOoJIBINX

KOJIMUeCcTBax MABJATLECA COCTaBHOM YacCThbl IPpAIMJIBHOTO pacTBopa. B
COBPEeMEeHHOM YPOBHE TeXHUKM M3IBECTHH TaKXe CMeCH PacTBOPUTEIIEN.
[0006] MpaouiIbHYO Maccy opanyT uepes KpecTooOpa3HEM
KOHUEHTPUUECKUM KOJIBIEBOM 3a30p Ouilbepr. llpaouibHasa oOuiIbepa,
KpoMe TOTO, MMeeT ILeHTpPaJbHEM KaHall, dYepe3 KOTOPHM M[IOHakT
KOaryJIaiTop. OBGBUHO, KOaTyJATOp IpencTaBJigeT cobon CMecCh
allpOTOHHOT'O IIOJIAPHOT'O pacTBOpUTeNid, Kak, Halpumep, DMAc, u
IPOTOHHOM XMIOKOCTM, Kak, HalpuMep, BoIa. IpaOWJIBHYKR Maccy u
KOaTyJIATOP IOCPEeNCTBOM KOJBIEBOTI'O 3as0pa M LeHTpalJlbHOTO KaHala
npeobpasynT B HOpPSAIeHYyK HUTL, BO BHYTPeHHeM KaHajle KOTOopou
HaXOOUTCHA KOaIyJIATOp. 3aTeM NpAOeHYyI HUTL, KakK OpaBWUJIO, IPOBOOAT

epes BOBHVMHHﬁ yYdacCcTOoOK, roe MnpAovJiIbHaAd MaccCa HpHHeHOﬁ HUMTU



HauyHaeT KoaTlyJMpoBaTbCA U ofpasyeT IOByxpasHYy CUCTEMYy U3 I'eJlb-—
M 30Jb—0as. 3aTeM NPANEHYK HUTHL HANpaBJAKRT B OCaOUTEeJIbHYK BaHHY,
B KOTOPOM HaxOOUTCH OCaIuTeJlb. I[IpM BBEIEHMM B OCAIUTEJIbHYI BaHHY
ns IpAOeHON HUTU bopMmpyeTCH [IOJIOBOJIOKOHHA A MeMOpaHHasA
CTPpYKTypa. B kauecTBe oOcaiuTeJid, KakK I[IpaBUJIO, MCIOJbL3YRT BOOY
MM CMeChb TI[IPOTOHHEIX ¥ allpOTOHHEIX PacTBOpUTeJled, B YacCTHOCTH,
BOOE UM IOMMeTUJIalleTaMuIa, H-MeTWJINIMPPOJMIOHa, AOMMeTUIIdopMaMmIa
WM OUMEeTUIICYJIbOQOKCHUIa . 3aTeM IIOJIYUEeHHYID I[IOJIOBOJIOKOHHYK MeMOpaHy
IPOBOOAT UYepes3 IMIPOMHEBHHE BaHHHE, CYMaT U 3axXBaTHBalT MOTaJILHOM
MamMHOM. C MOTaJIbLHOM MAaMMHE IIOJIOBOJIOKOHHEHE MeMOpPaHH MOTYT OHTH
CHSATEL B dbopme [IOJIOBOJIOKOHHEIX Iy4KOB. IOisa MN3TOTOBJIEHUSA
[IOJIOBOJIOKOHHEIX MeMOPaHHHEX OQUMJIBETPOB IIYUKM IIOJIOBOJIOKOHHEIX MeMOpaH
IOMemanT B KOPIYyC, NPellouTUTeJBEHO, UIMIMHIPUUECKUM KOpIyC. KOHIIH
[Iy4KOB IIOJIOBOJIOKOHHEIX MeMOpaH 3aleJiEBalnT B  3aJIMBOYHYD Maccy,
BHICEODOOXIOas OTKPHETEHE KOHIE IIOJIEIX BOJIOKOH. 3aJiMBOUHad Macca
obpaszyeT YIUIOTHAOIYH OO0JIacThk MeXOy BHYTPEHHMM [IPOCTPaHCTBOM
[IOJIOBOJIOKOHHEIX MeMOpaH, KOPIYyCOM M OKpyXallUMM IIOJIOBOJIOKOHHEE
MeMOpaHBE IPOCTPaHCTBOM. TakuM o00pasoM, B TOTOBOM IIOJIOBOJIOKOHHOM
MeMOpPaHHOM QUIIBTPpe o00pa3yeTcsa IIepBoe IPOCTPaHCTBO, OXBaTHBAawIee
BEPXHUM ¥ HWKHUNM I[I0 IIOTOKY YUYaCTKM KOHIOB IIYUKOB IIOJIOBOJIOKOHHEIX
MeMOpaH ¥ BHYTPEHHee NIPOCTPaHCTBO IIOJIOBOJIOKOHHEIX MeMOpaH. BTopoe
IIPOCTPAHCTBO, COOTBETCTBEHHO, oOOpas3yeTcd M3 o0JjJacTu B IIPOMEXyTKe
MeXOy IIOJIOBOJIOKOHHEIMM MeMOpaHaMu ¥ MexIOy CTeHKOM Koplyca Wu
IIOJIOBOJIOKOHHEMM MeMOpaHaMM. Bjaromapsa BIyCcKaM OJIS TeKydel Cpeld
B KOpPIIyCe IIOJIOBOJIOKOHHOTO MeMOPaHHOT'O (OMUIIBETpa, BO3MOXHAa Iomada U
OTBeIeHMe XMOKOCTEeM ¥ TeKyuux Ccpen B IepBoe U/WiIM  BTOpPOE
IIPOCTPAHCTBO IIOJIOBOJIOKOHHOTO MeMOPaHHOTO QuIbTpa.

[0007] OrTnmeJsibHEE 5STallbl M3TOTOBJEHUS ABJISAOTCHA pellallyMy  OJIS

IIPOMIBOOCTEA TTOJIOBOJIOKOHHEIX MeM@paH C YJIydie HHBEIMIM paéquMM

XapaKTeprUCTUKaAMA n napaMeTpaMu paszmnesyieHus. ITo CymecTBY,
IPOM3BOONTEJIEHOCTD pasnesieHus un YeTKOCTEL pasneJeHusd
TOJIOBOJIOKOHHEIX MeMBpaH B oBJyacTu bunsTpanmm c eJbo

SKCTPAKOPIIOPaJBHOM  00paloTKM  KPOBM  SBJIATCSA  PEMAalnmyMM — OJIS
Hamjexamero  TepaleBTUUECKOTO  IIpMMeHeHUS. [losToMy B crnocobe
IIPOM3BOACTRBA BaXHO COIJIACOBATL STallk M3TOTOBJIEHUS TakuM oO0pas3oM,

YTOOEL IIOJIY4YNMTE MCKOMEE pa@oqme XapakKTepnUCTMKN TTIOJIOBOJIOKOHHEIX



MeMOpaH, HeOoOXOOUMEIE oJis HanJjiexamero TepalleBTUYECKOT O
npuMeHeHusa. Hapsany ¢ »TuM, crooco® IIpOM3BOICTBAa OKa3HBaeT TaKxe
pelmapiee BJMAHME Ha OMOCOBMECTUMOCTL IIOJIOBOJIOKOHHEIX MeMOpaH. Ilon
OMOCOBMECTMMOCTBIO opu 2TOM IIOHMMAaeTC s du3MoJIOTMUECKad
COBMECTMMOCTL IMaJM3aTopa IIPU BKCTpaKoplopalbHOM 00paboTKe KPOBU
naumeHTa. B YacTHOCTH, [IOJIOBOJIOKOHHA A MeMOpaHa VI
COOTBETCTRBYIMUY IIOJIOBOJIOKOHHEM MeMOPAaHHEM OUILTP (majlee Takxe
VIMeHY eMbIV OMaaInu3aTop) cumMTaeTcs 1O COBME CTUMEIM, ecm npu
KOHTakKTe C KPOBBLI BO BpeMd SKCTpaKoplopallbHOM 00paboTkM KPOBM OH
He BH3HBaeT WJIM BHBHBAeT TOJLKO He3HAUMTEJILHHE OTpHullaTelibHue
peaxkumm. Takue peaklMyM MOTYT OHTL  BH3BAHH B3auUMOIEVCTBUEM
IIOBEPXHOCTEM IIOJIOBOJIOKOHHEX MeMOpaH ¢ KOMIOHEeHTaMM KpOoBM. 39TO, B
YacTHOCTM B3aVMMOOEMCTBME C KPOBLID Ha KJIeTOUHOM VYVPOBHe, a Takxe
B3auMOIEeCTBME C MMERMVMMUCS B ILJla3Me KPOBU IIPOTeMHaMM.

[0008] Ija oleHKM OMOCOBMECTHMMOCTHM MMEKMUXCS B IIpomaxe
IValn3aToOpPoOB, COTJIAaCHO crnocoby, IOpemjoxeHHOMYy Vienken u np. (A.
Erlenkotter, P. Endres, B. Nederlof, C. Hornig, J. Vienken;
Artificial Organs; 32 (12), 962, (2008)), opraHM3YLT LUUPKYJISLMUO
oBpas3lla KpOBU Uepe3 OMalIM3aTopr B TeUeHMe OIPeleJIEHHOT'O BPEMEHU U
PETUCTPUPYIT BO3HMKAKIME MNOOOUHEE peaKlMM C I[IOMOMBI BHOOPKM, Tak
Has3EBaeMblx, MapKepoB I'eéMOCOBMECTUMMOCTM. COIJIaCHO DTOMy CIocofy,

B KaueCTkBe MapKepOB TI'eMOCOBMeCTUVMMOCTNM MCIIOJIE3YIT KOMHJ’IeMeHTaprHZ

bakTOp 5a (Cha), TPOMOMH—aHTUTPOMOVH ITI-KOMILJIEKC (TAT),
KOJIMUECTBO TpoMOOUUTOB («platelet count» - PLT), TpoMOOUUTaPHEMN
baxkTop 4 («platelet factor» - PF4) wu BHIOeJeHMe B3JlacTasb U3

IOJIMMOPQOAOEPHEX I'paHyJiouuToB (PMN-sjlacTaza) .
[0009] Ima oueHkM OMOCOBMECTMMOCTM IOMAJIM3aTOPOB, COIJIACHO
2TOMY crocodby npenjlaraeTcsd OlLlIeHMBAaTh OTIOeJIbHEe MapKep:

TeMOCOBMECTUMMOCTHM II0 cHcTeMe OaJlJIbHOM oOlleHKM. Takxke IIpenjiaraeTc4d

ofbmui rnokasaTelJb I'eMOCOBMECTUMOCTU («Total Hemocompatibility
Score» — THS) 1magmMzaTopa pPacCUMTHBATE Ha OCHOBaHMM 0aJlJloB
OTIeJIbHEX MapKepoB T'eMOCOBME CTUMO CTHU ", TaKyM ofpasoM,
CpaBHMBATEH Pa3JINYHEE OMAaJIN'BaTORE B OTHOIIEHUN nx

OMOCOBMECTMMOCTM .
[0010] B mToI'e CTajlo SACHO, YTO KakK MaTepualJl MeMOpaHh, Tak "

PasJIMYHEE CIIOCOOH crepiimMmsanunr, IIpyM IIOMOINM KOTOPEX CTEPUIIMI3YIT



nMepmrecsda B IIpomaxe IOMaJiM3aTOophH, OUYeBMIOHO, MOI'yT OKas3HBaThb
BIIMAHME Ha OMOCOBMECTHMMOCTLH IIOJIOBOJIOKOHHHX MeMOpaH. B uwacTHOCTH,
OBLIO YCTaHOBJIEHO paszauune BMOCOBMECTMMOCTHU VICTIBIT @ HHEIX
OMajin3aTOPOBR Ha OCHOBAaHMM pas3jiMuMa MaTepuasjioB MeMOpaH, TakKuxX Kak
[IOJIUCYJIbEOOH, noJmsdrpCcysibboH/IoarapuiaT, pereHepUpoOBaHHAaA
LeJUIIIo3a, STepudMUMPOBaHHAA LeJUInIIo3a, W  pa3jiMuMa CIOCOOOB
CTepuIn3almnn, TaKMUX Kak CTepUIn3alns rmapom, palralroHHa g
CTepuiM3aluMsa (TraMMa—Jiyuu WM I[IYyYKM 3JIEKTPOHOB) UM BakyyM-IlapoBasd
CTepuIn3almusd.

[0011] TIOJIOBOJIOKOHHEE MeMOpaHHE ¥ IOIMaJIN3aTOPH IIPMMEHSIIT B
KayeCcTBe MeOMUMHCKUX MU3OeJIUM OOHOPAas0BOTO MCHOJB30BaHMA  OJIA
TepaleBTUUECKON 00pab®oTKM KpPOBM, COOTBETCTBEHHO, IJa oOecleueHUId
IallMeHTOB OHUM MMeKTCsa B [IpomaxXe B MaCCOBOM KoJMUecTeBe. IlonToMy
crioco6 IIpPOM3BOLCTEA I[IOJIOBOJIOKOHHHX MeMOpaH U IOUalin3aTOpPOB YacTo
OCYWeCTBJIAETCS B COOTBETCTBMM C DKOHOMUYUECKMMM MHTepecaMy WU
acrekTaMm [IPOU3BOOUTEJIEHOCTHA . To eCcTh, IIPOMU3BOLACTBO
[IOJIOBOJIOKOHHEIX MeMOpaH ¥ IMaJin3aToOpOoB, XOTHA UM YIOPAOOUEeHO Tak,
UTOOE OOCTUTAJMCE HeOoOXOoIMMEe paboure xXapaKTepUCTUKM, Hap4any C
STUM, I[IPOU3BONCTBO, OIOHAKO, OPIaHM3YIT B COOTBETCTBMM C Haubojiee
BJ1aTONPU A THEMIA B SKOHOMMYUECKOM OTHOUWEHUN MacmTadaMu.
VcciemoBaHusa Vienken ¥ mOp. I[oKas3HBalT, UYTO YTBEPIUBIMECHS B
M3BECTHOM VYPOBHE TeXHMKM CIOCOOB IIPOM3BOLCTBA I[IOJIOBOJIOKOHHEX
MeMOpaH ¥ OUalM3aTOPOB 3adacTyld OKa3HBalTCS HEeONTHMAJIbHEMUA B
OTHOIEHUN MNPEeANoUTUTEJILHO MCKOMOM OMOCOBMECTHMOCTH.

[0012] B M3BECTHOM YPOBHE TeXHUKUA OIIMCaHH CIIOCOBDEL
IIPOM3BOLCTBA I[IOJIOBOJIOKOHHEIX MeMOpaH, HalleJIeHHEle Ha of0eclleueHUe
IIOJIOBOJIOKOHHHX MeMOpaH, KOTOpHEe IIpM 3alaHHOM IPOM3BOAMTENBHOCTU
pasnejleHUs ¥  BHCOKOM OMOCOBMECTMMOCTM BCe Xe MOTYyT OHTH
[IPOM3BENEeHE peHTabeJlbHEM 0O0Opa30M. B WacTHOCTHM, BBMIOY BTOIO
OV CAaHEL CIIOCOOH [IPOU3BOLACTEA [IOJIOBOJIOKOHHEIX MeMOpaH, B
COOTBETCTBUKM C KOTOPBIMM IIOJIOBOJIOKOHHEIE MeMOpPaHH MOOUQUUUPYT
XUPOPAaCTBOPMMEIM BUTAMMHOM, HalIpuUMep, BUTaMMHOM E. VYKaseHBaeTCH,
UTO Takue MOOMOMKALMM MOTYT OBTH OCYWMEeCTBJIEHE, HAIpUMep, IIyTeM
BBelleHUd BUTaMMHa E B [OpMMeHIeMOM B BTUX clIocofax KoalyJiaTope.
TakuM o00pas30M, OOCTUTaeTCsa HaHeCeHMe Ha BHYTPeHHMe IIOBEpPXHOCTHU

ITIOoJIydaeMBEIX IIOJIOBOJIOKOHHEX MeM@paH BUuTaMMHa E M, COOTBEeTCTBEHHO,



yJydlmeHHasd  OMOCOBMECTMMOCTE . [lp  >TOM, npenmnoJjiaraeTcsHd, UTo
MOIMOUUIMPOBAHHEIE BUMTaMMHOM E TIOJIOBOJIOKOHHEE MeMOpaHb, KOI'Ia OHMU
BCTYIIAlDT B KOHTaAKT C obpabaTHBaeMOM KPOBLI, OKAa3HBaAT Ha KJETKU
KPOBM AHTHUOKMUCJIMUTEJILHOE HOelCTBMEe WM [OIpedoTBpamalnT IeliCTBUe
VMMYHOJIOTMUECKM 3HAauUMMOTO XMMMUECKOTO B3pHBa («chemical burst»,
aHIJI.) ¥ BOOOIEe KOPPEKTUPYT I[IPOOKUCIUTEJBEHOE COCTOSHME KPOBU
MallMeHTOBR C XPOHMUECKOM IIOUeUHOM HeNOCTAaTOUHOCTLIO.

[0013] B »TOM CBA3H, B EP 0850678 Bl omnomcaH crocod®
IIPOM3BOLACTBA IIOJIOBOJIOKOHHEIX MeMOpaH Ha OCHOBE IMIOJUCYJIBQOHA U
IOJIMBUHWIINIVPPOJIUIOOHA, npu 2TOM, K KOoaTryJaTopy no6aBJIeHO
[IOBEPXHOCTHO—aKTMBHOE BEmMeCTBO M BMUTaMMH E. Crnoco® HampaBJIEH Ha
ocaxmeHMe BUTaMyMHa E Ha BHYTPEeHHMX IIOBEPXHOCTSAX BO BpeMd
M3TOTOBJEHUA TIOJIOBOJIOKOHHOM MeMOpaHH . BrMoCOBMECTHMMOCTE
BHYTPEHHMX I[IOBEepPxXHOCTeM IIOJIOBOJIOKOHHOM MeMOpaHHE IOOJIKHa CTaTh
pe3yJbTaToM Iuapodod®HOTO OeMcTBMA BUTaMMHa E, TakuM oOpa3oM,
OOCTUTaeTCsad aHTUOKUCIMTEJIbHOe OeMCTBMe B OTHOIEHUM KJIEeTOK KPOBU.

[0014] C IpyTon CTOPOHE, IMOpoduIM3anmg BHYTPEHHUX
[IOBEPXHOCTEM IIOJIOBOJIOKOHHEIX MeMOpaH M3 HoJIMCYyJIbdoHa obcyXmaeTcsd
BO B3aMMOCBA3M C VJIYUNIEHHOM CMaAauMBaeMOCTBI KPOBBI U YJIYUIIeHHOM
OMOCOBMECTMMOCTEIO. B 2TOM CBA3U B EP 0567045 OIIMCaHo
MB3TOTORJIEHME IIOJIOBOJIOKOHHOW MeMOpaHH Ha OCHOBe IIOJMCYJbOOoHA.
V3TOTORJIEHME  IIOJIOBOJIOKOHHOM  MeMOpaHH OCYMEeCTBJIADT C  IIOMOMbBIO
KoaryJjdaropa, comepxamero oT 0,5 mo 4% DOMMBUMHUINIMPPOJIMIOHa. Ilpu
2TOM, nodapJjieHMe TIIOJUMBUHMIINMPPOJIMOOHA B KOoaID'yJIATOP  BE3BHEBAaET
[IOBEIIEHKE comepXaHusa MIOJIMBUHWIIIIMPPOJIUIOHA Ha BHYTPEHHUX
[IOBEPXHOCTAX IIOJIydaeMOoM IIOJIOBOJIOKOHHOM MeMOPaHH .

[0015] Boofbme, HeBIaAaroNpMUATHO, UYTO MNOJUBUHWUIIIMPPOJIMUIAOH C
OOJIBIIMM MOJIEKYJIAPHEIM BECOM MOXET ILJIOXO MeTaboJIM3MPOBaTHCA WM
BoOOme He TMpeoObpa30BHBATHECA B OpTraHM3MEe UYeJIOBeKa WM MOXeT JIMIb
YCJIOBHO BHBOIOIMTBLCH W3 OplaHM3Ma I[IoukKamMM. IlosToMy HabJmwoaeTcs
HaKOIJIEHME T[IOJUBUHWIINIVMPPOJIMIOHA C OOJIBIIMM MOJIEKYJISPHEIM BEeCOM B
OpTraHM3Me XPOHUUECKUX IMAJIMBHHX I[MallMEHTOB.

Bamaua mM300peTeHuU4d

[0016] B COOTBEeTCTBUM C TOCIOAOCTBYIIEN B M3IBECTHOM YPOBHE
TexXHUKM OpobJjeMor OoOHapyXuJIOCh, UTO MMeeTCcsda I[IOTpe®HOCTb B

obecrieueHUn TIOJIOBOJIOKOHHEIX MeMOpaH c YITYUIeHHOM



BMOCOBMECTUMOCTEIO. B 4YacTHOCTM, MMeeTCsa Takke I[IOTpeOHOCTL B
OTEHICKaHMM cIrocofba I[IpOM3BOLCTBa, Of0ecCleuMBawilleM MCKIIOUNTEJbHYIO
BUMOCOBMECTUMOCTD CTEePUJIbHEX [IOJIOBOJIOKOHHEX MeMOpaH VI
oraansaTopok. B ocobeHHOCTHM, CIHOCOD I[IPOM3BOLCTBa, IIpM BTOM,
OOJIXKeH OBITh SKOHOMMUUYHEBEM, [IPU COKpalleHUM M3TepXeK Ha MaTepualJbl U
oBopymoBaHUe.

[0017] B mepBOM acIlleKTe, 3alada u300peTeHMe 3akKjodallachk B
obecrieueHUn crnocoba IPOU3BOLCTEA [IOJIOBOJIOKOHHEIX MeMOpaH,
neJjarnmero BO3MOXHEM  I[IPOUBBOLCTEO [IOJIOBOJIOKOHHHX  MeMOpaH C
VIyUlmeHHOM  OMOCOBMECTUMMOCTEI C  ofOpabaTHBaeMoOV  KpPOBBIL U, B
Y4acTHOCTH, IIPOU3BOLCTEO [IOJIOBOJIOKOHHEIX MeMOpaH,
XapakKTepU3ynlnxC i HesHauUTEeJILHOM aKkTUBalLUen KOMILJIEMEHTA u
Hes3HaUUTEeJILHOM [OoTepel TpoMOOUMTOR B ofOpabaTHBaeMOV KpoBU. Kpowme
TOTO, B IIepBOM acCIlleKkTe 3alada u3o00peTeHMe  3akKjrouyallack B
ofeclleueHUN TaKOoI'o crocofa IIpOM3BOLNCTBA IIOJIOBOJIOKOHHEX MeMOpaH C
YIIYyUIleHHOM OMOCOBMECTMMOCTLI, KOTOPHM HABJISeTCA peHTabeJIbHEM U
MOXeT OHTH peajiM30BaH C HeOOJbBIMMKY KM3OepXKaMy Ha MaTepualJbl U
obopynooBaHUue.

[0018] B OmpyrmMx acleKTax, 3amavert u300peTeHUA ABJILETCH

obecrieueHre IIOJIOBOJIOKOHHOM  MeMOpaHH 0Jia 00paboTKM KpPOBM C

BEICOKOM  OMOCOBMECTMMOCTBI. B  WacTHOCTM, BO BTOPOM acCIeKTe
samaven n300peTeHnsd ABJIAETCA obecrieueHune [IOJIOBOJIOKOHHOM
MeMOpaHEH, XapaKTepusypluencsa He3HaunTeJIbHOU aKTUBalUuen

KOMILJIEMEHTa WM He3HauMTeJILHOM TeHOeHUMel K IoTepe TPOoMOOIUTOR,
Tak HaslbHBaeMoMy «Platelet Loss» (amryi.), B obpabaThHBaeMOM KPOBU.
Kpowme TOTO, 3amaduen ABJIAJIOCE obecriedyeHue TaKUx MeMOpaH
SKOHOMUUHEM CIIOCOOOM C HeBOJBIMMU IPOM3BOICTBEHHEMY M3OEPXKKaAMA.

CYIIHOCTE M3OEPETEHNVA

[0019] Samauu, Jexamme B OCHOBe  M300peTeHMUHd, PELEeHE
IIOCPENCTBOM COOTBETCTByKMmMeTro u300peTeHUn crnocoba MIpOU3BOICTBA
IIOJIOBOJIOKOHHOM MeMOpaHH, IpYM STOM, B OPAOWJIBHYK MaccCy BBeleH
HepaCTBOPUMEIM B BOOe AaHTUOKCHMIAHT, B YaCTHOCTHU, XUPOPaCTBOPUMEIM
BUTaMMUH, B UYaCTHOCTH, o—TokOobepos  wiau TOKOTPUEHOJ, n B
KOoaTyJIATOp BBeOeH I'MAPOOUIILHEI IIOJIMMED.

[0020] TakuMm obpasoM, B nepeoM acriexKkTe 3ag9BKa Ha

nz3obpeTeHMUe OTHOCHUTCHA K CIiocooty I[IPOM3BOOCTEA [IOJIOBOJIOKOHHOM



MeMOpaHH, BKJOUAKIEMY CIelyllMe CTaluM, Ha KOTOPHX :

— ofbecrneurBanT OPAOWIJILHYID Maccy, CcoIOepXamyl IUIPOQOOHEM U
TUOPOOUIILHEIM [IOJIMMED, amnpOTOHHEM TIOJIAPHBIM PacCTBOPUTEJb u
HepaCTBOPUMEIM B BOOE aAHTUMOKCHMIOAHT,

— obecneuyBalT KoarlyJsaTop, CcoImepxamuy, IO MeHbllel Mepe,
OOVH AaNpPOTOHHEIA IOJIAPHEI PACTBOPUTENL, W/WIM, II0 MeHbIel Mepe,
OIOMH HepacTBOPUTEJIL, B YaAaCTHOCTM, BOIY,

- IpONIyCKanT OpaIMJIbHYKD  Maccy  uepes KOJIL1IeBOM 3a30p
ML epH, VMeme, 1o MeHbIen Mepe, OIOVH KOHIIEeHTPUU e CKUM
KOJILIIEBOM  3as0p OJI4 I[OPOIyCKaHMsa OpaIMJIBHOM MacCCH M OIUH
LHeHTpallbHEY KaHaJl IJId OIHOBPpeMeHHOM [omauM koaIlyJdTopa Tak,
UTOOH TMOJIYUUTE IMIOJYK MNPANEHYK HUTH,

— I[omamnT KoaTyJaTop uUepe3 LeHTPalJlbHEM KaHaJ (uIbephH BO
BHYTPEHHUY KaHaJl NpSaOeHOWM HUTH,

— TNPOBOOAT MNPAOeHYy HUTL Uepes BOIOYMHEM YUYaCTOK,

— HaOpabJgoT OpAIeHYID HUTL B OCAIMTEJIbHYI BaHHY, B KOTOPOMU
HaxXoOMUTCHA OcaIuTeJlb, B UYacTHOCTM, BOIOHHEM ocCaIuTe]lb, C LeJbo
bopMMpPOBaHMSA IIOJIOBOJIOKOHHOM MeMOpaHH,

IpM BTOM, IMNpAOUJIbHas Macca conmepxuTr oT 0,001 mo 0,05% Bec.,
10 MeHBIIEM Mepe, OIOHOT'O HepaCTBOPMMOI'O B BOIOEe aHTMOKCHMIAHTAa, B
YaCTHOCTH, XUPOPaCTBOPMMOI'O BUTaMMHa, B UYaCTHOCTHM, O—TOoKobepoJia
WM TOKOTPMEeHOJIa, KpoMe TOTO, KOoaryJIATOop COIEepPXMUT, IO MeHbIen
Mepe, OIVMH I'MIPOOUIILHEIM IIOJIMMED .

[0021] B omHOM M3 IOONOJIHUTEJILHEIX BapMaHTOB OCYINEeCTBJIEHUSI
IepBOTO acrexkTa n3obpeTeHmsd, croco® OTJINYaeTCH TEeM, uTo
TUOPOQOOHEI IIOJMMEP B MNPSAOMJILHOM Macce COIEPXUT IOJIUCYJILOOH.

[0022] B onmHOM ™3 IOONOJHUTEJILHEIX BapWMaHTOB OCYIMEeCTBJIEHUA
[IEPBOTO acrekxkTa n3obpeTeHmd, crioco® OTIINYaeTCH TEeM, uTo
TUOPOOUIIL HEIM MIOJIMMED B IpPAOUJILHOM Macce COIEepPXUT
MMOJIMBUHUIIIIVMPPOJIUIOH .

[0023] B onmHOM ™3 [OONOJHUTEJIEHEIX BapWMaHTOB OCYIMECTRBIIEHUS
I[IEPBOTO acrekTa n3obpeTeHmsd, crioco® OTJIN4YaeTCH TEeM, uTo
TUOPOOUIILHEM IIOJIMMEP B KOoaTyJATOPEe CONEPXUT IOJUBUHMJIINIMPPOJIMIOH.

[0024] B onOmHOM M3 [OOIOJIHUTEJIEHEIX BapUMaHTOB OCYIECTRBIIEHUS
I[IEPBOTO acriekTa n3obpeTeHms, crioco® OTJINYaeTCH TEeM, uTo

KoaryJjiaAaTop cCcomepXxmT oOT O, 5 r mo 4 1T IIOJIMBVMHIJIIIMPPOJIMOIOHA Ha



KWJIOTpaMM KoaIlyJaTropa.

[0025] B oOHOM M3 OOIOJHUTEJILHEX BapMaHTOB OCYIIeCTBJIEHUA
IIepBOTO acIiekTa n300peTeHNnd, crioco6 OTJIMYaEeTCHd TeM, uTo
npgaouijibHass Macca COoOoepXuT oT 2 no /% Bec., B YaCTHOCTM, OT 3 IO
5% BecC. MNOJIUBUMHUINMPPOJMIOHA OTHOCHTEJILHO ofmero Beca OPAIMJILHOM
MaccCH.

[0026] B omHOM M3 IOOIOJIHUTEJLHEX BapMaHTOR OCYIIECTBJIEHUSI
[IepBOTO acriekTa n3o006peTeHud, crioco6 OTJIMYaEeTCH TeM, uTo
KOaryJIATOp COOepXuT oT 25% pno 60% Bec. INOJAPHOTO alpPOTOHHOIO
pacTBOpuUTEJsIg, B uYacTHocTu, DMAc, m oT 40 mo 75% BecCc. IMOJIAPHOTO
IIPOTOHHOT'O HEepacCTBOPUTEJII, B 4YaCTHOCTM, BONH.

[0027] B oOHOM U3 OOIOJHUTEJILHEX BapMaHTOB OCYIeCTBJIEHUSI
I[IepBOTO aclrekTa n3o00peTeHnd, crioco6 OTJIMYaeTCHd TeM, uTo
comepXamMicsa B KoaTyJldaTope TUAPOOUIIBLHENM [IOJIMMEep, B YaCTHOCTH,
IOJIMBUHWIIIIMPPOJIMIOH, XapakTepusyercd MOJIEKYJIAPHOBECOBEM
pacmopenejiedmueM oT 200000 r/Mosp mo 2000000 r/MOJIB, B YaCTHOCTH,
MMeeT CpeIHEeBeCOBOM MOJIEKYJIAPHE Bec 900000 T/MOJb.

[0028] B oODHOM M3 IOOIOJHUTEJILHEX BapMaHTOB OCYIIEeCTBJIEHUI
I[IepBOTO aclekTa n300peTeHNnd, crioco6 OTJIMYaEeTCHd TeM, uTo
TeMIIepaTypa KOJBLEBOTO 3asopa ouiabepel cocTabBjisger oT 30°C  mo
85°C, B uyacTHOCTHM, OT 65°C mo 85°C.

[0029] B oOZDHOM M3 IOONIOJHUTEJIBEHEX BapMaHTOB OCYIEeCTBJIEHUSI
IepBOTO acriekTa n3obpeTeHud, crioco6 OTJIMYaEeTCH TeM, UTo
TeMIepaTypa OCaIuTeJIbHOM BaHHE cocTabBjdeT oT 50°C mo 85°C.

[0030] B omHOM U3 IOOIOJHUTEJLHEX BapMaHTOBR OCYIeCTBJIEHUSI
[IepBOT'O acllekTa Mu300peTeHMusd, CIOoCOoD OTJIMUaeTCsa TeM, YTO CKOPOCTH
OpaOeHuda HUTKM cocTabjgeT orT 100 mM/c mo 1500 mm/c.

[0031] B oOHOM U3 OOIOJHUTEJILHEX BapMaHTOB OCYIeCTBJIEHUSI
[IepBOT'O acllekTa u300peTeHUsa, CIOCOO OoTJIMdYaeTCcsd TeM, UYTOo IIOCJe
OuJibepEl OO IIOoHauM B OCaOUTeJIbHYH BaHHY IIpfaldeHas HUTH IPOXOOUT
yepes ocalIMTeJIbHyK meJib oT 50 Mm mo 1500 mmM.

[0032] B onmHOM M3 [OONOJHUTEJIEHEIX BapWMaHTOB OCYIMECTBIIEHUSI

IepBOTO acrnexkTa mu300peTeHUd, crioco® oTJIMYaeTCsd TeM, YTo
TUIPOOUIIL HEIM IoJIMMep IpAOUIbHOM MaCCH BRJIIOUAET
IOJIMBUHUJINIUPPOJIUIOH (PVP), u YyTo TUIPOOUIIL HEIM IoJIMMeEpP

KoaryJsaropa BRJIIOUAET MIOJIMBUHUIIIIMPPOJIMIOH (PVP), pun 3TOM,
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CpeIHeBeCOBOM MOJIEKYJIAPHEM Bec (Mw) PVP B KoaryjJlaTope OoJblle,
yeM PVP B OpAIMJIBEHOM Macce.

[0033] B omODHOM U3 IOOIOJHUTEJILHEX BapMaHTOB OCYIIEeCTBJIEHUI
IepBOTO acrekTa n300peTeHNnd, crioco6 OTJIMYaEeTCHd TeM, uTo
CpelHeBeCOBOM MOJIEKYJISPHHM Bec (Mw) PVP B NOpaOuJIbHOM Macce
cocrTaBJgeT MeHee 1000000 T/MOJIb, n UuTo CpeIHEeBECOBOU
MOJIEKYJIAPHEM Bec (Mw) PVP B koarvyJjisTope cocTaBJgeT 06ojee 1000000
T/MOJIB .

[0034] B paMKax HacTosAmen 3asABKU Ha nsobpeTeHne
HEeOOHOKPATHO YyKasbBaeMHM CpeOHeBeCOBOM MOJIEKYJIAPHHM Bec  PVP
omnpenejiganT OOBUHEIM MEeTOINOM paccesHMs ckBeTa (OOBUHO B paMkKax
nsMepeHus MeTonomM GPC-LS (gel permeation chromatography - 1light

scattering (axrys.), TeJbLIPOHMKAaKMAasas XpoMaToTrpadmusa CO CBeTOBOMU

VMHIMKALUMEN) . B 5TOM OTHOUEHUM MOXHO COCJaTbCSa Ha CTp. 37 OpPOMOPH
«Volker Bithler - Kollidon® Polyvinylpyrrolidone excipients for
the pharmaceutical industry, 9. Auflage (March 2008)»,

BHIIyIIeHHYID BASFEF AG, ¥ IPUBOIOMMYK TaM JIMTepaTypy.

[0035] BTopo¥M acHnekT 3afgBKM Ha M300peTeHMe OTHOCUTCH K
obecrieyeHuO IIOJIOBOJIOKOHHOM  MeMOpaHH, OTJIMYAKIENCsa  TeM, UTo
[IOJIOBOJIOKOHHAaA MeMOpaHa BKJoUaeT MaTepualJl MeMOpaHH, COIepXallii
TUAPOOOOHEM ¥ TUAPOOUIIBLHEM IIOJIMMEep, B UYaCTHOCTHM, IOJUCYJILOOH U
IIOJIUBUHUJINIVMPPOJIUIOH, KpoMe 2TOTO, HepacTBOPUMHM B BOIe
AHTMOKCUIOAHT, B UYACTHOCTM, XUPOPACTBOPUMEINM BUTAMUH, B UYACTHOCTH,

X—TOKOQEepOJI MJIM TOKOTPMeHOJ B koJimuecTBe oT 0,005% Bec. mo 0,25%

BecC.

[0036] B oOHOM U3 OOIOJHUTEJILHEX BapMaHTOB OCYIeCTBJIEHUS
BTOPOT'O aclriexkrTa n3obpeTeHmd, TUIPOGOOHHM [IOJIMMED COOEPXUT
[IOJIMCYJIBEOQOH .

[0037] B oOHOM U3 OOIOJHUTEJILHEX BapMaHTOB OCYIWeCTBJIEHUSI
BTOPOT'O acllekTa M300peTeHMsa IIOJIOBOJIOKOHHAasA MeMOpaHa OoTJIMdaeTCs
TeM, UToO  BJIIOMPpOBaHMeE ITUOPOQUIIEHOTO  IIOJIMMEpPa, B YaCTHOCTHU
MOJIMBUHMJIIMPPOJIMIOHA, I[IOCJe XpaHeHMs B TeueHre 30 mHem mnpu 80°C
M OTHOCHUTEJIBHOM BJIAXHOCTM BO3Oyxa <b% B XOHOe MCHOHTAaHMA Ha
IIOMPOBaHMe  COCTaBJIAEeT  MeHee 4000*%10°7 wMI' Ha BJIeMeHTapHOoe
BOJIOKHO, B UYacTHOCTM, mnocje 60 gpgHeir mnpu 80°C M OTHOCUTEJILHONM

BJIAXHOCTM BoO3OyxXa <5% B XOIOe MCIBETaHMA Ha SJIMPOBaHMe CcocCTaBJIAeT
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MeHee 5000*%1077 M Ha DJIeMEHTAapHOEe BOJIOKHO.

[0038] B onmHOM M3 [OONOJIHUTEJIBHEIX BapUMaHTOB OCYIECTRBJIIEHUS
BTOPOTO acriekTa n3obpeTeHms TUOPOQUIIL HEIM IOJIMMEP COOEPXUT
[IOJIUBUHUIITIMPPOJIUIOH .

[0039] B omHOM M3 IOOIOJHUTEJLHEX BapMaHTOR OCYIEeCTBJIEHUSI
BTOPOT'O acllekTa Mu300peTeHUd IIOJIOBOJIOKOHHAA MeMOpaHa OTJIMuaeTcsd
TeM, UYTO, IIO MeHblel Mepe, Ha OIOHOM IIOBEPXHOCTM IIOJIOBOJIOKOHHOM
MeMBpaHB, B YaCTHOCTH, BO BHYTPEHHEeM KaHaJle II0JIOBOJIOKOHHOM
MeMOpaHb MMeeTCsS OOMNOJHUTEJLHEM TOJUBUHUIINIMPPOJIUIOH .

[0040] B omHOM M3 IOONOJIHUTEJILHEIX BapMaHTOB OCYIMEeCTBJIEHUA
BTOPOTO aclliekTa Mu300peTeHMd II0JIOBOJIOKOHHAadA MeMOpaHa OTJIM4YaeTcsd
TeM, UTO Ha I[IOBEPXHOCTHM BHYTPEeHHeIO KaHaJja IIOJIOBOJIOKOHHOM
MeMOpaHH -O3eTa-IMoTeHIMaJl CoCcTaBJgeT oT -1 MB 10 MeHee, uyemM -7/
MB, B YacTHOCTHM, OT —1 MB mo —4 wMB.

[0041] B onmHOM ™3 [OONOJHUTEJIEHEIX BapWMaHTOB OCYIMECTRBIIEHUS
BTOPOTO acllekTa MuW300peTeHMd II0JIOBOJIOKOHHAaA MeMOpaHa OTJIM4YaeTCcsd
TeM, U4YTO KOHIEHTpalMsd I[IOJUMBUMHUIINMPPOJIMIOHa B OJM3JIexalleM K
[IOBEPXHOCTH cJioe, 1o MeHbIIEeN Mepe, ONHOM TUIPOPUIILHOM
IIOBEPXHOCTM TIIOJIOBOJIOKOHHOM MeMOpaHS COIJIaCHO WM3MEepPEeHM I MeTOIOM
XPS (X-ray photoelectron spectroscopy (aHITUI. ),
PEHTIeHOBJIEKTPOHHAA CIEeKTPOCKONMA) CoCTaBJsgeT 22% wuiau 0oJjiee, B
yacTHOCTHM, OT 24 pmo 34%, 0OoJiee KOHKPETHO, OT 26 mo 34%.

[0042] B oOHOM M3 IOOINOJIHUTEJILHEIX BapMaHTOB OCYIMEeCTBJIEHUI
BTOPOTO aclliekTa mu300peTeHMa II0JIOBOJIOKOHHAaA MeMOpaHa OTJIMdaeTcsd
TeM, UYTO COOTHOMeHMe BHCOTH IMKOB CNO™ m SO2, M3MepeHHOW MeTOIOOM
TOF-SIMS (time-of-flight secondary—ion-mass spectroscopy
(ahgryi.), BpeMa-IIpoJieTHas MAaCC—CIeKTPOCKOIMS BTOPUUHEIX MOHOB), B
IIOBEPXHOCTHOM CJIO€ BHYTPEHHeIO KaHaJla IIOJIOBOJIOKOHHOM MeMOpaHEH
cocTamjsger 4,5 wim OoJee, B UYacTHOCTH, 5,5 wmmm BoJee, B
yacTHOCTHM, 6,0 mam OoJee.

[0043] B onmHOM ™3 [OONOJHUTEJIEHEIX BapWMaHTOB OCYIMECTRBIIEHUS
BTOPOTO aclliekTa Mu300peTeHMd II0JIOBOJIOKOHHAadA MeMOpaHa OTJIM4YaeTCsd
TeM, uTo coepxXxaHue MMOJIMBUHUJIIIINPPOJIUIOOHA B [IOJIOBOJIOKOHHOM
MeMOpaHe cocTaBJjigeT OT 3 no 5% BecC.

[0044] B onOnHOM M3 [OOIOJIHUTEJIEHEIX BapUaHTOB OCYIECTRBJIIEHUS

BTOPOTO aclekTa Mu300peTeHMd IIOJIOBOJIOKOHHasaA MeMOpaHa OoOTJIMUuaeTCHd
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TeM, UYTO CPeOHEBEeCOBOM MOJIEKYJIAPHHM Bec (Mw) PVP Ha HOOBEPXHOCTH
BHYTPEHHEeI'0 KaHajla MeMOpaHE OoJjblie, ueM PVP B oObeMe MeMOPAaHEH.

[0045] B onmHOM M3 [OOIOJIHUTEJIEHEIX BapUMaHTOB OCYIECTRBJIIEHUS
BTOPOT'O acllekTa Mu300peTeHUd IIOJIOBOJIOKOHHAA MeMOpaHa OTJM4YaeTCcsd
TeM, UTO CpPeIHEBEeCOBOM MOJIEKYJIAPHEM Bec (Mw) PVP Ha IIOBEPXHOCTH
BHYTPEHHETO KaHaJa MeMOpaHE! BoJiblie 1000000 T/MOJIB,
NPenrnouTuTeJIbHO, foJibie 2000000 T'/MOJIB, ocoBeHHO
OpennouTuTesibHo, OoJbme 1000000 r/Mosib m mo 3000000 r/Moiib, elme
foJjlee TMNPEennouTUTEJIBHO, Bospme 2000000 1m/mMosie M mo 3000000
T/MOJIb, M UTO CPpeOHeBeCOBOM MOJIEeKYJISpHEM Bec (Mw) PVP B o0ObneMme
MeMOpaHE MeHbme 1000000 1©/MoJb, NpenrnouTUTEJILHO, or 500000
T/MOJIE M OO MeHee 1000000 1/MOJIE.

[0046] B onmHOM M3 IOONOJHUTEJILHEIX BapWMaHTOB OCYIMEeCTBIIEHUSA
BTOPOTO acllekTa Mu300peTeHMd II0JIOBOJIOKOHHadA MeMOpaHa OTJIM4YaeTCsd
TEeM, UTO OTHOIEeHMEe CPpelIHEeBeCOBOI'O MOJIEKYJIAPHOTO Beca PVP B
KoaryJiaTope K CpelHeBeCOBOMY MOJIEKYJIAPHOMY Becy PVP B NOpaOMibHOM
Macce COCTaBJgeT, I[I0 MeHbme¥ wMepe, 1,2, OpedldouTUTEJILHO, IIO
MeHbIe Mepe, 2, 0oJee OpPennouyTuTesbHO, oT 1,2 mo 3, eme ©OoJee
OPenrIouYTUTeJIbHO, OT 2 OO 3.

[0047] B onmHOM M3 [OOIOJIHUTEJIEHEIX BapUaHTOB OCYIECTRBIIEHUSI
BTOPOT'O acllekTa Mu300peTeHUd IIOJIOBOJIOKOHHAaA MeMOpaHa OTJiMyaeTcsd
TeM, uTo OTHOIIeHUE KO®0oMLIMeHTa buie TpauMmn aJibOyMHUHE,
U3MEPEeHHOTO uUepes 5 MMH, K KOB0IMUMEeHTY OQUIbLTpaluM, WM3MepeHHOMY
yepes 30 MMH, COINJIACHO MeTOoIOy WM3MepeHMA HacToAmeIro OIMcaHmu§,
cocTaBJIgeT MeHee 7/, B YaCTHOCTHM, MeHee 5.

[0048] B omHOM M3 IOONOJHUTEJILHEIX BapWMaHTOB OCYIMEeCTBJIEHUA
BTOPOTO acliekTa Mu300peTeHMd II0JIOBOJIOKOHHAadA MeMOpaHa OTJIM4YaeTcsd
TeM, uTo OTHOIIEHME KODodULIMeHTA OUIIL TPaLUM aJIbOyMUHa,
VM3MEPEHHOTO uYepe3s 5 MMH, K KOBOIUIMEeHTY OUILTpaluM, W3MepeHHOMY
yepes 10 ™MMH, COIJIACHO METOIY W3MEPEHMSA HaACTOAMETO ONMCaHuLI,
COCTaBJISET MeHee 3, B YaAaCTHOCTH, MeHee 2.

[0049] HwmwxHA4 TpaHMIa YKa3aHHHX COOTHOMEHUM Ko20dMLUMeHTa
GMIIbBTpauuM COCTaBJIAET, COOTBETCTBEHHO, 1.

[0050] B onmHOM M3 [OOINOJIHUTEJIEHEIX BapUMaHTOB OCYIECTRBIIEHUS
BTOPOT'O acllekTa Mu300peTeHUd IIOJIOBOJIOKOHHAaA MeMOpaHa OTJIMYaeTcsd

TeM, dTo BOIIa Inpn CMadlMBaHMM, I10 MeHbIIeln Mepe, OIOHOM
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TUOPOOUIILHOM MMOBEPXHOCTHU IIOJIOBOJIOKOHHOM MeMOpaHH oBpazyeT
KpaeBOM  YyTIOJ, V3MEepeHHH  MEeTOINOM  BHCOTH  IIOIObeMa BOOH B
Kaouidpax, MeHepme 57°, B uwacTHocTM, MeHbme 55°, B uacTHOCTH,
MeHbme 47°, NOpM DSTOM, HWKHAS TIpaHMila BeJMUMHLH KpaeBoTro yIJla
OBEUHO cocTaBjigeT MeHee 30°, mpemmouTuTesbHO, 25°, eme 6oJsee
NpennouTuTesibHo, 20°. IIpr 3TOoM, KpaeBoi yIoJ ONpelelIgonT MeTOIOM
«OmnpenesieHre KpaeBOT'O YyIJla ©O», Kak OIMCaHO B HacToOdlel 3asBKe.
Iloxm TUOPOOUIILHOM [IOBEPXHOCTHI IIOHMMaeTCHd Ta MIOBEPXHOCTH
[IOJIOBOJIOKOHHOM MeMOpaHH, KOoTopasda oByjamaeT BoJsibmen
TUOIPOOUIILHOCTRID MM ofOpas’syeT ¢ BOIOOM MeHLIIMM KpaeBOoM YIOJ.
[lpennouyTMTeJIbHO, TUIPOdUILHAS [IOBEPXHOCTH oBpa3oBaHa BO
BHYTPpeHHeM KaHaJle IIOJIOBOJIOKOHHOM MeMOpaHEH.

[0051] B TpeTbeM aclekTe 3afdBKa Ha M300peTeHMEe OTHOCUTCH K
[IpVMMeHeHUD KoarTyJdaTopa, comepXxamero oT 0,5 T oo 4 T
TUIPOPUIIEHOTO TIIOJIMMEpa Ha KWJIoT'paMM KoalyJisTopa, B YaCTHOCTH,
MOJIMBUHUJIIIVMPPOJIUIOHA , B criocobe IPOM3BOLCTBA [IOJIOBOJIOKOHHOM
MeMOpaHBE, MaTepMrall KOTOPOW COOepPXUT ITUIPOGOOHEM M IUIPOOUIILHBIM
[IOJIMMEP, B 4YaCTHOCTHM, IIOJUCYJIEQOH ¥ I[IOJUBUMHMIIIIUPPOJMUIOH, W, IO
MeHbIIe  Mepe, OOVMH HepacTBOPUMENM B BOIe AHTUMOKCHUIAHT, B
YaCTHOCTHM, XUPOPACTBOPUMEIM BUTaMMH, B YaCTHOCTHU, O—TOKODEpPOJI WMJINU
TOKOTPUEHOJI, OJA TUIPOOMIM3alMM WM I[IOBHIIEHUS OMOCOBMECTUMOCTHU
IPOM3BOOMMOM HOaHHHM CIOCOOOM TIOJIOBOJIOKOHHOM MeMOpPaHH.

[0052] B ueTBepTOM aclleKkTe 3afgBKa Ha Ku300peTeHMe OTHOCUTCH
K TIIOJIOBOJIOKOHHOMY MeMOpaHHOMY OQMIBTPY, BKJKOUAKIEMYy MHOXECTRBO
[IOJIOBOJIOKOHHHX MeMOpaH, COOTBETCTBYKIIMX OOHOMY M3 BapMaHTOB
OCYIECTRBJIEHMS BTOPOTO AacleKTa Mu300peTeHMda, WJIM II0JIOBOJIOKOHHEIX
MeMOpaH, MTPOM3BOIVMEIX crmoco6bom, COOTBETCTBYKIMM  OIOHOMY U3
BapMaHTOB OCYIECTBJIEHUA IIepBOTO aclleKTa M300peTeHUd.

[0053] B maToM aclekTe 23asgBkKa Ha WM300peTeHMe OTHOCUTCHA K
oIMaJln3aTopy, npelHa3HaYeHHOMY OoJis reMoIVaamns3a, BKJIUaKIEMY
MHOXECTBO MIOJIOBOJIOKOHHEIX MeMOpaH, COOTBETCTRBYIINX BTOPOMY,
mecToMy, CeIbMOMY, BOCBMOMY WM HOEBATOMY acleKTaM Hu300peTeHusd,
WV  [POM3BOOMMEX  CIIOCOOOM, COOTBETCTBYKIKVM I[I€PBOMY  aCIIeKTy
n3obpeTeHud.

[0054] B mecToM acIllekTe 3asgbBka Ha HM300peTeHMEe OTHOCUTCHA K

[1IOJIOBOJIOKOHHOM MeMOpaHe, BRJIOUAKIEN MaTepuall MeMOpaHH,
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comepXamui TUAPOOOOHEM M TUAPOOUILHHM [IOJMMep, OTJMUaKnmelcsa TeM,
uTo BIIOVPOBaHKeE TUIPOPUIIEHOTO [IOJIMMEP A, B YaCTHOCTHU
MOJIMBUHWJINIMPPOJIMOOHA, I[IOCJe xXpaHeHrs B TeueHre 30 mHew mnpu 80°C
¥ OTHOCUTEJILHOM BJIAXHOCTUM BO3OyXa <5% cocraryger MeHee 4000*%1077
MI' Ha 53JIeMeHTapHOe BOJIOKHO, B UYacCTHOCTM, nocje 60 gmHel mpu 80°C
M OTHOCUTEJILHOM BJIAXHOCTM BO3OyxXa <b% cocTarjigeT MeHee 5000*10-7
MI' Ha »JIEMeHTapHOe BOJIOKHO, M UYTO Ha IOBEPXHOCTM BHYTPEHHETO
KaHaJla IIOJIOBOJIOKOHHOM MeMOpaHB I3eTa-IIoTeHLMaJl cocTaBJgeT oT -1
MB 1mo MeHee, ueM —7 MB, B uacTHOCTM, oOT -1 MB mo -5 wMB, ©OoJiee
KOHKpeTHO, oT -1 MB mo -4 wMB.

[0055] B ceObMOM acIlleKTe 3asbka Ha M300peTeHMe OTHOCUTCSA K
IIOJIOBOJIOKOHHOM MeMOpaHe, BRJIOUAIMEeN MaTepuraJl MeMOpaHH,
comepxXamuit TUAPOGOOHEM M TUOPOOUILHHM [IOJMMep, OTJMUaKnmelcsa TeM,
uTo BJIOVPOBaHKE TUIPOPUIIEHOTO [IOJIMMEP A, B YaCTHOCTH
MOJIMBUHMJINIMPPOJIMIOHA, I[IOCJe XpaHeHMs B TeueHre 30 mHew mnpu 80°C
M OTHOCUTEJILHOM BJIAXHOCTM BO3IOyxXa <b%$ cocTarjigeT MeHee 4000*1077
MI' Ha 3JIeMeHTapHOoe BOJIOKHO, B UYacTHOCTHM, mHocjle 60 mHelr mpu 80°C
M OTHOCUTEJILHOM BJIAXHOCTM BO3IOyxXa <b% cocTarjigeT MeHee 5000*1077
MI' Ha DJIEMeHTapHOe BOJIOKHO, M UTO IIOBEPXHOCTHL BHYTPEHHEeI'O KaHaJla
obpazyeT C BOIOM KpaeBOM VYIOJ, M3MepAeMBlM COIJIaCcHO MeTonoy
«OmnpenesieHre KpaeBoTo yIJyla ©», MeHbme 57°, B UYaCTHOCTU, MeHbIe
55°, B UYacCTHOCTM, MeHbme 47°, OpM STOM, HWKHAS TPaHuUlla BeJIMUMHEL
KpaeBOT'O yIUla OOBUHO coCTaBJjigeT MeHee 30°, HOpemnouyTuresbHO, 25°,
GoJlee HOpennouyTurelbHo, 20°.

[0056] B BOCBMOM acIllekTe 3afgBKa Ha u300peTeHMe OTHOCUTCH K
[IOJIOBOJIOKOHHOM MeMOpaHe, BRJIOYAImen MaTepKrall MeMOpaHH,
comepxXamuit TUAPOOOOHEM M TUOPOOUILHHM [IOJMMep, OTJMUabnmelcsa TeM,
uTo BJIOVPOBaHNME TUIPOPUIIEHOTO [IOJIMMEP A, B YaCTHOCTH
NOJIMBUHMJINIMPPOJIMIOHA, I[IOCJe xXpaHeHMs B TeueHre 30 mHem mnpu 80°C
¥ OTHOCUTEJILHOM BJIAXHOCTU BoO3OyxXa <5% cocraBigeT MeHee 4000*1077
MI' Ha 2JIeMeHTapHOe BOJIOKHO, B UYacTHOCTHM, mocyle 60 mHel mpu 80°C
¥ OTHOCUTEJILHOM BJIAXHOCTU BoO3OyxXa <5% cocraBigeTr MeHee 5000*1077
MI' Ha DJIEMEHTapHOE BOJIOKHO, IIPM STOM, OTHOIEHUEe KOB3QPULMeHTa
dunbTpauuy ajlbOyMMHa, WM3MEPEHHOT'O uYepes 5 MKMH, K KOBQOUMUIMEHTY
bubTpauuM, M3MepeHHOMY uepe3 30 MMH, COIJIACHO MeTONYy W3MEepeHusd

HaCcTOAMETO OIMCaHMuSag, COCTaBJISeT MeHee '/, B YaCTHOCTM, MeHee 5.
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[0057] B IneBATOM acCIlleKTe 3asbkKa Ha M300peTeHMe OTHOCUTCA K
TIOJIOBOJIOKOHHOM MeMOpaHe, BRJIIOUAKIMEN MaTepuall MeMOpaHEH,
comepXamui TUAPOOOOHEM M TUAPOOUIBLHHM I[IOJMMEep, OTJMYaKMelcsa TeM,
uTo BIIIOUPOBaHKeE TUOPODUIIEHOTO noJmMepa, B YaCTHOCTHU
NOJIMBUHWJINTUPPOJIMIOHA, IIOCJie XpaHeHus B TeueHue 30 mueir mpu 80°C
M OTHOCUTEJILHOM BJIAXHOCTM BO3OyxXa <b% cocTarjigeT MeHee 4000*1077
MI' Ha »5JIeMeHTapHOoe BOJIOKHO, B dYacTHOCTHM, ~ocyle 60 mHel npm 80°C
Y OTHOCUTEJILHOM BJIAXHOCTUM BO3OyXa <5% cocraBigeT MeHee 5000*1077
MI' Ha DJIEMeHTapHOe BOJIOKHO, IIPM STOM, OTHOIEeHue KOo3pPulLMeHTa
buIbTpauuy ajdbO0yMMHa, M3MEPeHHOTOo uYepes 5 MMH, K KO30OMUIMEHTY
buJILTpaluM, UM3MepeHHOMYy uYepes 10 MMH, COIJIACHO MeTOIy M3MepeHUS
HaCTOAMETO ONMCAaHMA, COCTaBJIAET MeHee 3, B YaCTHOCTM, MeHee 2.

[0058] HwmwxHS4 TI'paHMIa YKa3aHHHX COOTHOMEHUM Ko20duLMeHTa
OMIIbTPauUM COCTaBJIAET, COOTBETCTBEHHO, 1.

[0059] B mecdroM aclekTe 3afdBKa Ha M300peTeHMe OTHOCUTCH K
IIOJIOBOJIOKOHHOM MeMOpaHe, BRJIIOUAKIMEN MaTepuraJll MeMOpaHH,
comepXamui TUAPOOOOHEM UM TUAPOOUIILHHM I[IOJMMep, OTJMUaKnmelcsa TeM,
UTO I[IOTepS TPOMOOLUMTOB, M3MepsAeMad CoIUlacHO MeTony «OleHKa
«Platelet Loss» (a®COJIIOTHLEIM MEeTOI) », cocTaBJigeT MeHee 50%,
OpennouTuTeJIbHO, MeHee 30%, o0ocoOeHHO IMNpPellouTUTeJIbHO, MeHee 20%.
[Ipy TOM, IIPM IIOMOMM COOTBETCTBYNIEY M300peTeHUD I10JIOBOJIOKOHHOM
MeMOpaHE BO3MOXHO IOCTUUL HYJIEBOT'O YPOBHSA I[OTEepU TPOMOOLMUTOBR WJIN
HEeMHOT'O  BBIIEe  HYJIS, HalpuMep, B IOmamnasoHe 10% wmIuM MeHee,
HanopuMmep, 5%, 3% wmium 1%.

[IOOPOBHOE OIIMCAHVE V30BPETEHUVA

[0060] B mepBOM acIlleKTe HacCToOdAlee M300peTeHMe OTHOCUTCH K
criocoby MIPOMU3BOIACTBA IIOJIOBOJIOKOHHOM MeMOpaHH, BKJIUaKIEMy
clenymmmMe CcTaluM, Ha KOTOPHX :

- obecneunBawnT, 1o MeHbIen Mepe, OpAOWJILHYID  Maccy,
comepxamyin TUAPOQOOHEM UM IMIPOOUIILHEIM IOoJMMEep, B YacTHOCTH,
IOJIUCYJILOOH U [NOJIUBUHUINMPPOJIMIOOH, 10 MeHbIlel  Mepe, onouH
AIIPOTOHHHM IIOJIAPHEIM PAaCTBOPUTEN L M OIOIMH HepaCTBOPMMEIM B BOIe
AHTHMOKCUIOAHT,

— obfecneumBanT, IO MeHbIIeV Mepe, KoalyJaTop, CcoIepXamuM, IIO
MeHbIle¥ Mepe, OOMH alpPOTOHHEM IMOJIAPHHENM pPacTBOPUTEJb, M, IO

MeHbIIeMn Mepe, OIMH HepaCTBOpHUTEJIE, B WaCTHOCTHM, BOIOY,
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— I[IpolyckamnT NOpaIWuJIbHYK Maccy, B 4YacCTHOCTHM, Uepes, IO
MeHbIle Mepe, OOMH KOJbLEBOM 3as30p O(UIbepH, [OoJydas IIOJY
NpaneHyrn HUTH,

— [omalT KoaryJaTop, B UYaCTHOCTHM, UYepes IlLeHTPpaJIbHHM KaHaJl
bMubeps BO BHYTPEHHMM KaHAaJ MOPSAIeHOM HUTH,

— HalpaBJIART NPpALeHYK HUTHL B OCaIUTeJIbHYK BaHHY,

oTJIMYUaKnimeMyCcs TeM, UYTO OpAOMJibHas Macca comepxuT oT 0,001
no 0,05% Bec., 10 MeHbleV Mepe, OITHOTO HEePAaCTBOPMMOTO B BOIe
AHTUMOKCUIAHTA, B YaCTHOCTH, XNPOPaCTBOPUMMOT O BMTaMMHa, B
YaCTHOCTM, O—TOoKopepoJyla WMJIM TOKOTPMEHOJla, M UYTO, KpoMe TOTO,
KoaryJaTop COOEPXMUT, II0 MeHbIeM Mepe, OOMH TUIAPOOUILHLEIM II0JIMMEpP,
B YaCTHOCTM, [NOJUBUHUIIIIMPPOJIMUIOH .

[0061] B onmHOM M3 BapMaHTOB OCYMECTBJIEHMS COOTBETCTBYKIMETO
nsobpeTeHMn crnocoda Koaryjadrop comepxuT or 0,5 T mo 4 T/KT, B
yacTHOCTHM, mo 1 T/KT, B uYacTHOCTM, @Ho 1,5 I Ha KI', B YaCTHOCTH,
oo 2 I Ha KI', B 4YaCTHOCTM, IO 2,5 I Ha kI, oco®eHHO, OO 3 I Ha
KI', B YaCTHOCTM, MeHee 4 TI' Ha KI' TI'MIPOOMIIBHOTO IIOJIMMEpa, B
YaCTHOCTM, IMNOJIMBUHUIINIMPPOJIMIOHA .

[0062] Criocody HacTOoAmMero nz3obpeTeHmUs CBOMCTBEHHO
IpeyMymeCcTBO, 3akKJjouapnimeecd B TOM, UTO I'MIPOOMJILHEM I[IOJMMEP, B
YACTHOCTHU, MNOJUBUHUJIINIMPPOJMUIOH, PAaCTBOPEHHHM B KoaIlyJsasTope, BO
BpeMsa IIPOM3BOACTBAa IIOJIOBOJIOKOHHOM MeMOpaHE MOXeT OBTL HaHeCeH Ha
BHYTPEHHIOL IIOBEPXHOCTL IIOJIOBOJIOKOHHOM MeMO®paHH. B uYacTHOCTH,
OBLJIO ODHapPyXeHO, UTo HaHeCeHue TUOPOOUIIBEHOTO [IoJIMMepa Ha
BHY TP EHHIIKD MIOBEPXHOCTH IIOJIOBOJIOKOHHOM MeMOpaHH BeIeT K
YBeJIN4eHN TUIPOQUIINBALIUN u, cJlenoBaTEeJIBHO, IOOCTVDKEHUIO
[IOBHIMIEHHOM  COBMECTHMMOCTM  IIOJIOBOJIOKOHHOM  MeMOpaHH C  KPOBLDO.
YBEeJIMUEeHHOE COIepXaHre TIHIPOPMIILHOTO IIOJIMMEpPa, B YaCTHOCTH,

IIOJIMBVMHIIJITIMPPOJIMIOOHA , KOTOpBIIZ HaHOCAT Ha BHYTPEHHIK IIOBEPXHOCTB

IIOJIOBOJIOKOHHOM MeMOpPaHEH, BeleT K ocnaBJeHnL aKTUBaLUU
KOMILJIEMEHTA, M3MEepSIeMOoT O Kak Cbha, u YMeHBIIeHU IoTepu
TPOMOOLUTOR («Platelet Loss») [I0 CpaBHEHMK C  aHaJIOTMYHEMU
BeJIMUMHaMU 0Jis COIIOCTaBMMOM’ IIOJIOBOJIOKOHHOM MeMOpaHH, Ha

IIOBEPXHOCTHY KOTOPOM OTCYTCTBYET MNOJMBUHUINMNPPOJUIOH.
[0063] Kpowme TOTO, Criocoby HacToOAmeIro ns3obpeTeHnda

CBOMICTBEHHO InpernmMymeCcTBO, 3akrJIndameecCcd B TOM, UWTO I‘M,JIpO@_)I/IJIE:HbIﬁ
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IOJVIMEP, B YaCTHOCTHM, [OJIUBMHUIINMPPOJMUIOOH, KOTOPHM, COIJIACHO
COOTBETCTByKIeMy M300peTeHU crnocoBy, HaHeCeH Ha IIOBEPXHOCTH
IIOJIOBOJIOKOHHOM MeMOpaHE, MOXeT OHTL 3adMKCUpPOBaH Ha IIOBEPXHOCTU
IIOJIOBOJIOKOHHOM MeMOpaHH O6Jiaromapd HalMuuio HepaCTBOPMMOTO B BOIEe
AHTHMOKCHUIAHTa, B YaCTHOCTH, XUPOPaCTBOPUMOTO BUTaMMHA, B
YaCTHOCTHU, O—TOoKodepoJsia MM TOKOTPUEHOJAa.

[0064] TepMMH «3adMKCHMPOBaH» B HOaHHOM KOHTEKCTEe O3HaudaeT,
YTO TUIPOOUILHEM I[IOJMMEP, B YaCTHOCTHM, MNOJMBUHWIINIMPPOJMUIOH, Ha
IIOBEPXHOCTHM TIOJIOBOJIOKOHHOM MeMOpaHB I[IPpM KOHTAaKTe C TeKyduMu
cpenamMM MOXET BJOMPOBaATHCHA  TOJBKO B  HeOOJBIOW CTeneHM. B
YaCTHOCTHU, VYXe TOT0, UTO HEepPaCcTBOPMMEM B BOIOe AaHTUOKCHUIAHT, B
YaCTHOCTHM, XUPOPACTBOPUMMEIM BUTAMUH, [IPUCYTCTBYeT B [IPAOWUJILHOM
Macce B koJuuecTtrRe 0,001% Bec., OOCTATOUYHO OJIS OOCTIMXEeHUS
sbdexTa OPMKCaUMM pPacTBOPMMOTO B BOJIe TIoJMMepa, B UYaCTHOCTH,
IOJIMBUHUIIIMPPOJIMIOHA, KOTOPHM M3 KoaTyJaTopa ocaxXnaeTcsa Ha
IIOBEPXHOCTH TIOJIOBOJIOKOHHOM MeMOpaHH. Ipu conepXaHUM
XMPOPAaCTBOPYMOTO BUMTaMMHa B NPAIMILHOM Macce MeHee 0,001% Bec.,
buxkcupyommi sdbdexkT B OTHOMEHMM PacTBOPMMOTO B BOIe IIOJIMMepa, B

YaCTHOCTN, IIOJIMBMHNWIIIIMPPOJIMIOHA , oCaXmaeMOoI'O ns KoaryJjiaTopa,

I[IPOABJIAETCA He3HauMTeJILHO, UTOOH oDecClreunThb CylmeCTBEeHHOe
YIIydlueHe OMOCOBMECTUMOCTH . HpM CcoepXaHnm KNPpOoOpaCTBOPMMOI'O
aHTMOKCHMIOaHTa, B JaCcTHOCTH, AKMpopaCTBOPMMOTI'O BUTaMMHa B

OpaouJIibHOM Macce 6oJiee 0,05% Bec., OMKCcalUMsa BBOOMMOTO IIPKM IIOMOIIM
KoaryJiaTopa PacTBOPUMOTO B BOIE IoJIMMepa, B YaCTHOCTH,
NOJIMBUHUIINIMPPOJIMIOOHa, 0OoJiee He ycuJMBaeTca. K ToMy Xe, TIIpH
[IOBHIMIEHHOM COIepXaHuM B NPAOIMJILHOM Macce HepacTBOPMMOTO B BoIe
AHTMOKCHUIOAHTa, B YaCTHOCTH, KNPOPaCTBOPUMMOTO BMTaMMHa,
OOCTHUTaeMHl IIyTeM BBeleHUMS PacTBOPMMOTO B BOIe IoJuMepa, B
YaCTHOCTH, MMOJIMBUHWIJIIIVMPPOJIMUIOHA , TUOPOOUIIL HEIM xapakTep
[IOBEPXHOCTHU TIOJIOBOJIOKOHHOM MeMOpaHb MOXeT oCJIabIATLECA.
OcyabJjeHne THUIPOOUILHOCTM, CO CBOeM CTOPOHE, MOXeT HeT'aTUMBHO
BJIMATE Ha OMOCOBMECTMMOCTE, B UYaCTHOCTM, WMETH OTPULIATEJEHEE
nocjyencreua nJjga «Platelet Loss».

[0065] [TOJIOBOJIOKOHHEE  MeMOpPaHH, M3TOTOBJIEHHEE criocobomM,
COOTBETCTBYKIMM II€pBOMY acCIeKTy M300peTeHusd, OTJIMYaKnTCH, B

YaCTHOCTHM, yﬂqueHHOﬁ OMOCOBMECTMMOCTEB. B YaCTHOCTHM, B
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OTHOWEHUNM aKTMUBaLUMM KOMILJIEMeHTa, Mu3MepseMor'o kak Cba,  OwUIO
OBHapyXeHO, UYTO IIO0 CPaBHEHMK C COIOCTaBMMOM IIOJIOBOJIOKOHHOM
MeMOpPaHOM, COCTOAmeN U3 NOJUCYJIbdoHa U HNOJUBUHMIINIMPPOOMIOHA,
BTOT IIapaMeTp CYMeCTBEHHO CHMXaeTCHd. AKTMBaALMA KOMILJIEMeHTa, IIpU
5TOM, paccMaTpuBaeTcsd Kak Mapkep TI'eMOCOBMECTUMOCTM, KOTOPHIM
IPUBJIEKAT OJIA OLEeHKM OMOCOBMECTUMOCTM IIOJIOBOJIOKOHHEX MeMOpaH. B
YaCTHOCTHM, OOHApPYyXMJIOChH, UYTO BeJIMuMHa aKTUMRauuM Cba OTHOCUTEJBHO
CTaHIapTHOM IIOJIOBOJIOKOHHOM MeMOPAaHE, COCTOAmel M3 NoJUCyJibboHa U
NOJVMBUHUIIIUMPPOJIMOOHA, YMeHbIlaeTCsa, IIO MeHbeM Mepe, Ha 50%. 3To
O3HauvaerT, uTo aKTuBaLMsa KOMILJIEMEHTa IIoJIy4aeMoy CIIOCOBOM
HacToAmeI'0 M300peTeHMs IIOJIOBOJIOKOHHOM MeMOPAaHEl COCTABJISET TOJIBKO
50% OTHOCUTEJILHO MMeKMelcs B OpomaXe COINOCTaBMMOM IIOJIOBOJIOKOHHOM
MeMOpaHEl. B aJIbTepHATHMBHEX BapMaHTaxX OCYWEeCTBJIEHNA, CIIOCOO0M,
COOTBETCTRBYKIVM II€PBOMYy AaCIeKTy M300peTeHusd, BO3MOXHO IIOJIYYUTH

IIOJIOBOJIOKOHHEIE MeM@paHH, BEISEIBalMMe AKTVMBallVMIIKO KOMIIJIEMEeHTa C5,

OlLleHMBaeMyo Kak 0o 40%, NpennouTUTEJILHO, o 30%,
NIpenrnouyTUTeJIbHO, o 20%, NpennouyTUTEeJIBHO, oo 10%, BoJiee

IPenlIouTUTEeJIbHO, JIMIIb OO 8% BeJMUMHH aKTMBaLMM KOMILJIEMEHTA,
KOTOPYI MOXHO [MOJIYUYUTE npu VCIIOJIE 30BaHUMU COIIOCTaBUMOM
[IOJIOBOJIOKOHHOM MeMOpPaHEH. B YacTHOCTH, Oiaromap4d CIIOCOBY
HacToAmero um3o00peTeHUsa IOyTeM OoOaBJIeHMS B I[IPAIWJIBHYK Maccy
HepacTBOPUMOTO B BOIE aHTHMOKCHUIAaHTa, B YaCTHOCTH,
XMPOPaCTBOPMMOT'O BUTaMMHa, ©OoJiee KOHKPEeTHO, Oo—ToKodpeposla WM
TOKOTPMEeHOoJla B koJuuecTBe oT 0,001 mo 0,05% Bec. m mobaBJIeHMS B
KoaTyJIaTop PacTBOPUMOTO B BOIE IoJIMMEpPa, B YaCTHOCTH,
NOJIMBUHWIINIMPPOJIMIOHa B kKoJuuectBo oT 0,5 © mo 4 1© Ha KU
KoaTryJiaTopa, BO3MOXHO peryJmMpoBaTh aKTUBAalLN KOMILJIEMEHTA
IIOJIOBOJIOKOHHOM MeMOpaHOM . [Tpm 2TOM, IpVMMeHeHN e criocoba,
COOTBETCTBYKIETO M300pPeTeHM, eCTEeCTBEeHHO, HallpaBJIEHO HE TOJIbBKO
Ha JIOCTMXeHME OIITHMMaJIbHOTO YMEHBIEeHMS aKTHMBallMM KOMILJIEMEHTA, HO
M TOTO, 4YTOOH M OpyI'Me MapKepH I'e€MOCOBMECTMMOCTM, B UYaCTHOCTH,
BeqmurnHa «Platelet Loss», a Takxe TI[apaMeTp I[IPOU3BOAUTEJIEHOCTHU
TIOJIOBOJIOKOHHOM MeMOpaHH, 1o BO3MOXHOCTH, VIMEJIN BEIT'OITHEIE
3HaAUEeHNA.

[0066] Ilom TepMMHOM «COIOCTaBMMafd IIOJIOBOJIOKOHHAA MeMOpaHa»

B KOHTEKRCTE HacToAmero MBO@peTeHMH I[IOHVMMaeTCHAd IIOJIOBOJIOKOHHA A
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MeMOpaHa, I[IpOM3BeIOeHHasd B TeX Xe YCJOBUAX IMNIPAIOeHUS UM IIPpU TOM Xe
comepXaHumM IUIpOoQOOHOTO MM ITUIPOPUIIEHOTO IIOJIMMepa, B UYaCTHOCTH,
IoJIMCYJibGOHAa u MOJIMBUHUIITIMPPOJIUIOHE , KOoTOpasd, OOHaKo, He
COOEPXUT HepaCcTBOPMMEIM B BOIe aHTUMOKCHUIOAHT, B UYaCTHOCTM, He
COOEPXUT BUTaMUH, a TakXe pPacTBOPMMEIL B BOoOe IIOJIMMED, B
YaCTHOCTH, [NOJUBUHUIINIUPPOJIMUIOOH, OOIOJIHUTEJIEHO He HaHeCeH, IO
MeHbIIeM Mepe, Ha OIOHY IOBEPXHOCTL IIOJIOBOJIOKOHHOM MeMOpaHE. B
OaHHOM CJiydae, IomoOHas IIOJIOBOJIOKOHHasA MeMOpaHa IIOCTaBJIAeTCHS B
cocTaBe MMeKMeIocsa B INpolaxe Omalm3aTopa «Fresenius FX60».

[0067] TIlom TepMMHOM «KOaTyJATOpP» B KOHTEKCTEe HaCTOAMeIO
n300peTeHUsa I[IOHMMaAeTCHd CPelICcTBO, KOTOpoe BO BpeMd I[IPOXOXIeHUSA
OpsaOeHOV HUTU UYepe3 oCaIMTeJIbHYI IeJib BHBHEBaAeT B OPAIeHOM HUTH
basoBOe IIpeBpaleHMe M YUYaCTBYeT B CO3IOaHUM IIOPUCTOM CTPYKTYPH
[IOJIOBOJIOKOHHOM MeMOpaHH. KoaryJjJaTop COIepXuT, IO MeHbIel Mepe,
OOVH TIIOJIAPHEI AIPOTOHHEIM PacTBOPUTEN L M OIOMH HepaCcTBOPUTENL, a
Takxe, COIJIACHO u300peTeHM, PaCTBOPUMHEM B BoOe IIOJMMEep, B
YaCTHOCTM, IMNOJIMBUHUIINIUPPOJINUIOH .

[0068] KoaryJsaTop COOEPXUT, IPenlodTUTEeJIbHO, oT 25 mo 60%
BecC., B yacTHOCTH, oT 35 0o 55% IIOJIAPHOTO arpOTOHHOTO
pacTBOpUTEJIg, B UYaCTHOCTM, IJuUMeTUJaleTaMunma, u oT 40 pmo 75%
BecC., B YyacTHOCTH, oT 45 oo 65% [IOJIAPHOTO IIPOTOHHOTO
HepacCTBOPUTEJSA, B YaCTHOCTM, BOIOH, OTHOCUTEJILHO o0f0mero Beca
KoaryJjfaTopa. Kpome »TOro, KoaryJAaTop coiepxuT oT 0,5 r mo 4 T Ha
KI' KoaryJiaTopa, B dYacTHoCcTH, OoJjiee 1 T, B uYacTHocTHu, OoJjyiee 1,5
T, B UYaCTHOCTH, Bojee 2 T, B UYacTHOCTH, Bojiee 2,5 1, B
JaCTHOCTM, MeHee 4 T', B YaCTHOCTM, MeHee 3 T Ha KI' KoaIlyJiATopa
PacTBOPUMOTO B BOIe IOJIMMEPA, B YACTHOCTM, IMIOJIUBUHUINMPPOJIMIOHA .

[0069] HammMeHOBaHME <«PaCTBOPUTEJIE» W «KHEPAaCTBOPUTEJILE» B
KOHTEeKCTe HacCTOoAmel 3adBKM OTHOCUTCSI K pPacTBOpAKIEN CIOCODHOCTH
IO OTHOIMEHMI K ofpasyoileMy MeMOpaHy THUIpo@OoOHOMY  IIOJUMEPY,
KOTOPHM, COIJIACHO COOTBETCTBYKIEeMy M300peTeHMIO Cclocofy, 4gBJIgeTcd
TJIaBHOM COCTaBHOM UYacCThbl IM[IPOMBBOIMMOM IIOJIOBOJIOKOHHOW MeMOpPAaHH.
TakuMm  o6pas30M, B KauecTBe pacTBOpUTESIS IIPUTOOHE  IIOJISPHEE
alIIpOTOHHEE XUIKOCTH, Taxkme kaxk DMAcC (DuMeTHMIIalleTaM1L) , DMF
(DumMmeTHUIIOPMaMu) , DMSO (DuMeTUIICYJIBEQOKCHUD) , NMP (N—

MeTUJIIUPPOJIMIOH) , IIOCKOJIbKY ofpasyiomyil MeMOpaHy [IOJMMEep MOXeT
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OBHTE pPacTBOPEeH B D2THUX KUIKOCTAX MWIM UMX CMecax. HaOopoTus,
[IOJIAPHEIE IIPOTOHHHE XUIKOCTM, TaKMe KaK, HallpuMep, BoOIa, STaHOJ,
YKCYyCHasd KUCJIOTa, B paMKax HacTodme¥ 3agBKM [IPUTOOHHE  OJIA
MCIIOJIbL30BaHMA B KaueCTBEe HepaCTBOPUTEJIA, IIOCKOJBKY 00pa3ynlun
MeMOpaHy  I[IOJIMMEP B HUX HepacCTBOPUM, u OHM  MOTYT OBITE
MCIIOJIb30OBAHH IJIS TOTO, UYTOOHB BHBBATH OCaXIeHMe MNPAOWUJILHOW MacCCH
B IIpollecce IPOM3BOICTBA II0JIOBOJIOKOHHOM MeMOpPAaHEH.

[0070] B OIHOM nu3 BapMaHTOB CBOETO OCYIIECTBJIEHU A
COOTBETCTBYIMUN n300peTeHnD croco® OTJIMYaeTCH TEeM, uTo
comepxXamuiica B KoaTyJsaTope IMUIPOOMUIILHEM IIOoJMMEep, B YaCTHOCTH,
IOJIMBUHUIININPPOJIUIOOH, XapakTepusyeTcs MOJIEKYJISPHOBECOBEM
pacmopenejiedueM oT 200000 r/Mosr mo 2000000 r/MOJIB, B YaCTHOCTH,
MMeeT CpeIHEeBeCOBOM MOJIEKYJNSApHEM Bec 900000 T/MOJb.

[0071] Ha HaHeceHMe THIPOPMJILHOTO IIOJIMMEpa, B UYaCTHOCTH,
MMOJIMBUHUIJIIIVMPPOJIUIOHA , COTJIaCHO COOTBETCTBYKIEMY MN300pETEHUO
crioco®y MNOPOMBBOACTBA, M3 KoalyJlaTopa, I[IO MeHbIlel Mepe, Ha OIOHY
[IOBEPXHOCTL, B UYAaCTHOCTM, BHYTPEHHIK I[IOBEPXHOCTL II0JIOBOJIOKOHHOM
MeMOpaHB BO3IOENCTBYIIOT [IOCPenCcTBOM MOJIEKYJISPHOT'O Beca
OIpUMeHIeMOTO TUIOPOPMIIBLHOTO IoJMMepa. I[MAOAPOQUIBLHHM IIOJMMEp, B
YaCTHOCTHM, MNOJUBUHMINMPPOJIMIOOH, C HUBKMM MOJIEKYJISPHEM BECOM B
MeHbIIeM CTeleHM CIocofeH IMNIPUKPEIUIATLECA K IIOBEPXHOCTU IIPSAIeHOM
HUTYM WM TIOJIOBOJIOKOHHOM MeMOpaHH. I'MAPpO®UJILHEE IIOJMMEPH, B
YaCTHOCTM, MOJIEKYJIE IMOJUBUHUIIIIMPPOJIMOOHAa, C OOJBINKM MOJIEKYJISPHEM
BeCcoM, HalpoOTHUB, IIPOABJAIT O00Jiee CUJILHBEE aOCOPOIUMOHHEM CBOMCTBA
¥ I[IDoRTOMy OynyT Jiyulle I[IPUKPEIJIATLCS K BHYTPEHHEeM I[IOBEePXHOCTH
npsageHon HUTU W IIOJIOBOJIOKOHHOM MeMOpPaHH . [TpMeHeHN e
TUIPOPUIIEHOTO noJmMmepa, B YaCTHOCTH, MIOJIMBUHUJIIINPPOJIMIOOHA,
MOJIEKYJISPHOBECOBOE paclpelelIeHMe KOTOpOoT'o JeXMT B IMalas30oHe OT
200000 T'/MOJIb oo 2000000 T'/MOJIE, oKasaJjioch IO TOMY
NIPennouTUTeJIbHEM. [IpM HOPMaJIbHOM TI'ayCCOBCKOM MOJIEKYJISPHOBECOBOM
pacrnpenejiIeHun TUIPOPUIIEHOTO [IOJIMMEP A, B YaCTHOCTH,
MOJIMBUHUJIIIVMPPOJIUIOHA , comepXxaHue HU3KOMOJIEKYJISPHEIX MTOJIMMEPOB
BHpaxeHO cJiabee, UYeM IIOJIMMEPOB CO CPEeIOHMM MOJIEKYJISPHBEIM BecOM. B
KauecTpBe IIpMMepa IOIPUTOOHOTO IUIPOQUIIEHOTO IIOJIMMepa MOXeT OHTH
yKasaH MuMelIMMCSa B Opodaxe INOJUBMHUINMPPOJIMIAOH C MapKMPOBKOM OT

K80 mo K90.
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[0072] B yacTHOCTH, COIJIaCHO CIiocody HaCcTOAmWLEeI o
nz3obpeTeHnsd, TUOPOQUIIL HEI IOJIMMEDR, B YacTHOCTH,
IOJIMBUHWIINIVPPOJIUIOOH, CO CpeOHeBEeCOBHM MOJIEKYJISPHEIM BEeCOM OT
700000 r©/mosir pmo 1200000 r/MoJi, B uYacTHocTM, 900000 r1/MOJB
U/MIM MOJIEKYJIIPHOBECOBHIM pacHpenejieHMeM B IranasoHe oT 200000 mo
2000000 T/MOJIb, NpenllouTUTeJILHO, OIpuUroneH OJIs HaHeCeHusd

I‘M,JIpO@MJ’IBHOI‘O I1oJiMMepa, B dYWaCTHOCTNM, IIOJIMBMHWJITIMPPOJIMIOOHA, Ha

BHY TP EHHIIOKD MIOBEPXHOCTD IpsaneHoOM HUTHU VI [IOJIOBOJIOKOHHOM
MeMOpaHHL.

[0073] B IPpYyT'OM BapMaHTe CBOETO OCVIIECTBJIEHU A
COOTBEeTCTBYIMUN n300peTeHnn crioco® OTJIMYaeTCH TEeM, UToO
TUOPOOUIIL HEIM MIOJIMMED IpAOUJILHOM MaCCH COIEePXUT

NOUBUHWIINIVMPPOJIMIOH (PVP), ¥ TUAPOOMIILEHEM TIOJMMep KoaTyJaTopa

COOEPXUT  IIOJIMBUHUIIIIUPPOJIUIOH (PVP), opm 5ToM, CpeIHeBeCOBOM
MOJIEKYJIAPHEI  BecC (Mw) PVP B KoOaIyJ4dToOpe  BHIIE, yeMm PVP B
IpAOUJILHOM Macce. Bruio OoBHapyXeHOo, yToO ABJIAETCA OUEeHb

BJIaToONpPMUATHHEM BapuaHT, kKorma PVP, 1nobGaBjfgeMBll B KOoaTyJATOp,
oBjlamaeT IO BO3MOXHOCTM  OOJBIIMM CPeldHEeBECOBBIM  MOJIEKYJISPHEM
BECOM, IIOCKOJIBKY IIpMMeHeHMe PVP Takoro Tura of6ecleuMBaeT BECOKYI
CTEelleHb IIOKPHTHUSA I[IOBEPXHOCTM BHYTPEHHeI'O KaHaljla PVP. OmHako, IIpH
YBeJIMUeHNM MOJIEKYJIAPHOTO Beca IIoJiMMepa HeOJarolIpUMATHEM o00pa3oM
yBeJInurBaeTCA BA3KOCTE pacTBopa npu TOM  Xe KOHLEeHTpalun.
Bilaromapd COOTBETCTBYyKIEMY M300peTeHurn MIPMMEeHEeHMI  HaOJleXalllx
TUIIOB PVP c OIITMMAaJIbLHO BHIOpPaHHEIM  MOJIEKYJIAPHEIM  BeCOM, B
YaCTHOCTH, BA3KOCTH OpSAOMJILHOM  MacCCH  MOXeT COXPaHATBLCSA B
ONTMMAaJIbLHO HM3KOM IOMala30oHe MeHee 15000 wMlla*c, B UYaCTHOCTH,
MeHee 5000 wllarc @pu wusMmepenmu nOpu 40°C BuckosmMMeTpoM VT550
npomusBomcTBa Haake, I'epMaHmMda, CTyhoeHs r.3 (30 o6/MMH), NIOMHIESIL
«MV1 (MV-DIN)» mnpousBomcTBa Haake (ckopocTh coBura 38,7/c), a
[IOKPHTHE BHYTPEHHETO KaHaJla MeMOpaHH npu VICIIOJIbE 30BaAHUU
KoaryJiaTopa C OOJIBIIMM CPelIHEBECOBEM MOJIEKYJISPHEIM BECOM MOXET
OHITH YIIY4IIeHO . 370 oBecrnieumBaeT OTITMMAJIb HEIE BEJIMUMHEL
T'eMOCOBMECTMMOCTHM W MEHBIIMEe BeJMUMHH B3JIMpoBaHusa PVP  mocJe
VCIOHTaHMAg Ha CcTapeHue. C TOUKM 3peHMSa TexXHUUEeCKUX YCIJIOBUMN
06paboTKM, HYXHO IIOOOEPXMBATL MMHMMAJLHYID BA3KOCTbL IPIOMJIBLHOM

MacCcChI, HMsMepAeMylo OIIMCaHHEM BEHIIE MeTOIOOM, IIO MeHbIIeMn Mepe, 800
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Mlla-c.

[0074] B OpyTOM BapMraHTe OCVyIeCTBJIEHUS criocoba
CPEeDHEBRECOBOM MOJIEKYJIAPHHY Bec (Mw) PVP B OpaOWUJIBHOM Macce
cocrTaByusgeT MeHee 1000000 r1/mMoJyb, HampuMmep, 995000 1/MOJE WM
900000 1/MOJIL, TPennIouYTUTeJIbHO, oT 50000 1m/Moje mo 1000000
T/MOJIb, a CpeIHeBeCOBOM MOJIEeKYJIAPHEM Bec (Mw) PVP B KoaryJgTope
cocTarysgeT Oojsiee 1000000 1/MoOJb, Hamopumep, 1005000 1v/Mojb UM
1100000 T/MOJIB, B YacTHOCTH, BoJee 2000000 T/MOJIB,
OpenIouTuTesIbHO, OoT Oojee, uyeM 1000000, mo 3000000 r/Moiin, OoJiee
OpennouTuTesiLHO, OoT OoJjlee, uyeMm 2000000, mo 3000000 r©/MOJIb.
[lpeOrnouTmuTeJIbHO, OTHOIeHMe CPpeIHEBeCOBOI'O MOJIEKYJIAPHOT'O Beca PVP
B Koarygarope K CPeIHEBECOBOMY MOJIEKYIIAPHOMY BeCcy PVP B
IpAOWJILHOM Macce CoCTaBJIAET, 1o MeHbIen Mepe, 1,2,
OpennouTuTeJIbHO, II0 MeHbIeM Mepe, 2, 0o0Jee IIPeONouTUTENILHO, OT
1,2 mo 3, eme O0oJiee MNPEONOUTUTEJIBHO, OT 2 IO 3. 39TO MOXeT OHTH
peasiM30BaHO, HallpuMep, I[IOCPenICTBOM TOI'O, YTO B KauvecTBe PVP 14
no®aBJIeHVS B IPAIMIILHYID Maccy MCHOJbL3YIOT PVP K81/86 MNpoM3BOICTBA
Ashland, a piusa poBaBJieHMS B kKoaryjadaTop - PVP K90 wmim, ocoBeHHO,
[IPpennouTUTeJIbHO, K120. TaxkMe BapMaHTH OCYIMECTBJIEHNUA cCrocoba
oBecrnieurpBanT OCOODEHHO OJIATOIPUATHEE U JIeT'KO pealjlM3yeMee IIPOLleCCH
IIPOM3BOACTBA C OITHUMAJbLHOM BA3KOCTLI NPAOWMJILHOM MaCCH M, TaKuUM
oBpas3omM, O TUMaJIbHYIO acCUMMe TPUUHYIO CTPYKTYPY MeMOpaHBL c
Hamjiexamel KPpMBOM OUIJILTPpalUM M, OIHOBPEMEeHHO, OCOOeHHO BHCOKOM
T'eMOCOBMECTMMOCTBLI, HMI3KMMM BeJMUMHaAMM 2JIOMPpOBaHmMsa PVP  mocJie
UCHHTaHMSI Ha CTapeHMe U XOpolel COBMEeCTHMMOCTBLI C KPOBLI.

[0075] TepMMH «MOJIEKYJISPHOBECOBOE pacllpelelIeHue» W3BECTEH U
onpenejieH B objacTu OQU3MKM IIOJMMEepPOB. B KOHTeKCTe HacToOAmeM
3agBKM IO MOJIEKYJISPHOBECOBEM paclpenesieHMeM ofbOpa3la I[IoJMMepa
[IOHVMaeTCH pacrnpenejieHMne [IJIOTHOCTHU BEPOATHOCTH, c KOTOpOMn
MOJIeKyJla TIOoJIMMepa C OIpeleJIEHHBEM MOJIEKYJISPHEIM BeCOM BCTpPeYaeTCHd
B obpa3slie noJiMMepa . MoJIeKyJISpPHOBECOBOE pacrnpenejieHue
MOJIMBUHUJIIIVMPPOJIUIOHA VI [MOJIMB TUJIEHTJIMKOJIA MOXET OHITH
YCTAaHOBJIEHO M3BECTHBIMM METOIaMM WM3MEPEHMSA, TaKMMM Kak, HallpuMep,
TeJIbIIPOHMKAaKIasa xpoMaTorpadmda (GPC) B codueTaHUM C HaJlexallM
OETEKTOPOM paccedaHus cBeTa, HalpuMep, OEeTEeKTOPOM

MultiAnglelaserLightscattering (MALLS) (MHOTOYTJIOBOM  IEeTeKTOp
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paccedHuUs JIa3epHOTO U3JIYUEHUS) .

[0076] TepmuH «CpeIHeBeCOBOM MOJIEKYJIAPHBIM BeC, (Mw) »
O3HavaeT MOJIEeKYJISPHEM BeCc, BecoBasd HOOJg KOoToporo B obpa3sle
nojimMepa HamboJjiee dYacTOTHa. IlpM M3BEeCTHOM MOJIEKYJIAPHO-MacCOBOM
pacrpenejieHun CpenHeBeCOBOM MOJIEKYJISPHEIN BeC oTpaxaeT
XapaKTepHyl CpelHKn BeJIMUuMHY IOJd ofOpa3lla I[IoJMMepa, B IOaHHOM
clydyae, NOJUBUHUINIMPPOJIMIOHA WMJIM IIOJIMBTUIIEHTJIMKOJIS, Ha OCHOBAaHUMU
KOTOPOM CIelIMaJIMCT MOXeT CcIeJjlaTh BHBOI O BeJIMUMHE MOJIeKYJI
noJimMepa.

[0077] B omHOM M3 BapMaHTOB OCYMECTBJIEHMSA COOTBETCTBYKIMETO
nz3obpeTennio crnocoba MOPOMUBBOIOCTBA TeMIepaTypa MeJIeBOM (UJIbept
cocrapjygeT or 30 mo 85°C, B uwacTHOCTM, OT 65 mo 85°C.

[0078] Bjaromapsa HaTrpeBaHMIO MeJIeBOM (QUIILepH, OpAOuiIbHadgd
Macca ¥ KoaTyJIATOp BO BHYTPeHHeM IIPOCTPaHCTBe IMpAIeHOM HUTHU BO
BpeMda IIoauM MMeT OIMHAKOBYK WMJIM IIOUTHM OIMHAKOBYK TEeMIIepaTypy .
Bjaromapsa peTryJMPOBaAHMID TeMIepaTyphH SKCTPYIMPYEeMOM OpAIMJIbLHOM
MaccChe ¥ BKCTPYIMPYEMOTO KoaryJdTopa, MOXHO BO3IEeMCTBOBATL Ha
npolecc KoaryJgaunu, KoT'ma npganeHas HUTHb IpOXOOUT yepes
OCaIMTeJNIbHyl mMejib. B 4YacTHOCTHM, TeMIepaTypy WIeJIeBOM  (QUIIbepH
BHOUpPAT Tak, UYTOOH ob0ecneunuTh o0OpasoBaHMe TpedyeMoV [IOPUCTOM
CTPYKTYPH TIOJIOBOJIOKOHHOM MeMOpPaHH .

[0079] CKOpOCTE NpAneHnA HUTH, COTJIaCHO CIIoCcoby
IIPOU3BOLCTBAa, COOTBETCTBYKIEeMy M300peTeHUiO, cocTaBjggeT oT 100
mM/c mo 1500 MMm/c. CKOPOCTH MNPSAIEHMS HUTKM [OPpM HAaHHOM BHCOTE
ocaIuTeJIbHOM WmeJiM BJMSAET Ha olpelelJieHMe BpPeMeHM JIIPOXOXISHUS
NpAIEeHOW HUTH.

[0080] TepMMH «ocaIMUTeJIbHasA WIEJIE» O3HauaeT PacCCTOSHNE MexXIOy
dnIbepod M YyPOBHEM XMUIKOCTM B OCaIMTeJIbLHOM BaHHe.

[0081] TepMMH «BpeMs IIPOXOXIEHMA» O3HauaeT I1epUOI BPEMEHV,
HeOOXOOVMEI OJIS TMIPOXOXIOEHMS NPAIMJILHOM MacCCOoM OCaIMTeJILbHOW MeJiu
Mexnoy — (uibepo¥ M YPOBHeM  KUMIOIKOCTM B  OCaIMTeJIbHOWM  BaHHEe.
[locpencTBOM BpEeMEHM IIPOXOXIEeHMS MOXHO OKal3HBaTh BJIMAHME, B
YaCTHOCTHM, Ha INOPUCTYID CTPYKTYPY HaAPYXKHOM CTOPOHEH.

[0082] Bo BTOPOM acIIeKkTe n300peTeHME OTHOCUTCH K
[IOJIOBOJIOKOHHOM MeMOpaHe C YJydlleHHOM OMOCOBMECTUMMOCTBI, KOTOpasd

oBpaszoBaHa M3 MaTepuaJa MeMOpaHH, comepxamero IuUOpoboOHE U
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TUOPOQUIIL HE [IOJIMMED, B 4acTHOCTH, [IOJIUCYJIEQOH u
INOJVMBUHWUIIIMPPOJIMIOH, a TakKXKe HepaCTBOPMMEIN B BOIOe AaHTHMOKCHUIAHT,
B YaCTHOCTHM, XMPOPaACTBOPMMEI BUTaMMH, B KoJudecTBe oT 0,005%
Bec. mo 0,25% BeCc. OTHOCUTEJIBHO OOWEero BecCca MaTepualla MeMOpaHH.
[lon XMPOPacCTBOPMMEIM BUTaAMMHOM I[IOHMMaeTCHd, IIPeOlouYTUTEeJIbHO, Oo—
TOKOYEepOoJI VI TOKOTPUEHOI . IOIOJIHNTeJIb HEIM [IpUMEepPOM
HepacTBOPMMOIO B BOINe aHTHMOKCHUIAHTa SABRJSETCHA I[IeHTaspPUTPUTOJ
TeTpakuc (3, 5—ou-—Tper-0yTHUI—4-TUOPOKCUTUIPOLMHHAMAT) (Irganox
1010, mpoumseomcTeBa BASFE).

[0083] IIoJIOBOJIOKOHHEIE MeMOpPaHH TaKoT'o pola OCOOEHHO XOPOIIo
IOOXOOAT IJIS BKCTpaKoplopalbHOM o00pa®oTKM KpPOBU, IIPUM KOTOpOU
KpOBBL IallMeHTa BCTylNaeT B KOHTaAKT C MaTepMuaJioM IIOJIOBOJIOKOHHOM
MeMOpaHEH . B J4aCcTHOCTH, COOTBEeTCTBRYLIINE N300peTEeHND
[IOJIOBOJIOKOHHEE MeMOpaHb I[IPUIOIOHH OJIS CO30aHUsS IIOJIOBOJIOKOHHEX
MeMOpPaHHEX OUILETPOBR OJA BKCTpakKoplopalJibHOM 00pa®oTKU  KpPOBHU,
KOTOPHE MWCIOJBbE3YTCH, I[IPpeMMylleCTBEeHHO, I[IpU Tepalluy I[IaluMeHTOB C
[IOpaXxeHN AMA [IOUeK. [Ipu BTOM, YMEHBIIeHHOE BIIOUPOBaHKE
TUOPOQUIIBEHOTO noJimMepa, B 4acTHOCTH, IOJIMBUHUIINIUPPOJINIOHA ,
ABJIAETCHA NPEeUMymeCTBOM IJIS 3J0POBLA IMallMeHTa, TaK KakK 3SJIoUPYeMHM
TUOPOQUIILHEM [OJIMMEp IIpM BSKCTPakKoplopaJlbHOM ULUUPKYJIAUUM KPOBU

MOXeT I1oAdlianmaTbk B OPI'aHM3M IlallMMeHTa.

[0084] KpomMe »5BTOTO, IOCPeOCTBOM YMEHBIIEHUS BJIOUPOBaHUA
TUIPOOUIILHOTO noJgmMepa, B YaCTHOCTH, IOJIMBUHUIIIUPPOJIMIOOHA ,
ofecreunBaeTCsa IIOCTOAHHAA yIydmeHHasg TUIPOOUIILHOCTE

IIOJIOBOJIOKOHHOM MeMOpaHB BO BpeMs BDKCTpakoplopaJibHOM 00paboTKu
KPOBU. YIlydlleHHa g ITUOPOQUIIEHOCTE o3HauvaeT YIIYUIIe HHYIO
CMauMBaeMOCTE IIOJIOBOJIOKOHHOM MeMOpaHH KPOBBK. 3TOMY COIYyTCTBYET
YIIy4dlleHHa g COBMECTMMOCTE C KPOBLBI, KoTopas MOXeT OHTH
YCTaHOBJIEHa Ha OCHOBaHMM yMeHBUIEHMsS aKTHMBalMM KoMIJleMeHTa (Cba).
Hapamy ¢ 2TuM, I[IOBHIIeHUE IUAPOOMUIIEHOCTU CIOCODOCTBYeT YMEeHBIIEHW
«Platelet Loss», Tak Kak TPOMOOLIMTH MeHbIIe cJMIIanTCAg c
TUOPOQUIIBEHEIMM [IOBEPXHOCTAMM M, TakKuM ofpas3oM, IIpeloTBpalleHUO
HauaJla KaCKaOHOT'O CBEpPTHBAaHUA KPOBU.

[0085] TepmMMH «HEepPacCTBOPMMEIM B BOOEe AaHTHMOKCHIAHT» O3HadaeT
BelleCTBO, I[IPelNATCTByKlee OKUCJIEHNID, C pPacTBOPMMOCTBI B BOIOe

MeHee 2 MI'/J nOpu TeMmreparype 25°C. TepMUH «XUPOPACTBOPVIMEIA
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BUTaMMH» B KOHTEKCTe HacToAmeN 3a4aBKU O3HauvaerT BUTaMMH,
HakKalllIMBaKMUVCA B XUPOBOM TKaHM OpraHu3Ma udejioBeKa. OTOT TepMMH
M3BECTEH B OTHOWEeHUM OQU3MOJIOTUM UYeJIOBeKa UM O3HauaeT OolpeleJIeHHBN
KJlacc BUTaMVHOB. B KOHTEKCTEe HacTodAleN 3a4aBKU TepMUH
CKUPOPAaCTBOPUMEI» YKas3bBaeT Ha TO, UYTO IO BUTAMMHOM IIOHUMAETCH
HEeIIOJIAPHOEe BEIeCTBO, HE3HAUUTEJIBHO pPacTBOPUMOE WJIM HepaCTBOPUMOE
B BOZE. YTo KacaeTcsd  KUPOPACTBOPMMEIX  BUTaAMMHOB, nomkJjacc
BuTaMyHa E o6pasyeT Haubojiee M3BECTHYK UYacThb, TakK Ha3HBaeMHX,
XUPOPaCTBOPUMEIX BMTaMVHOB. ITpu 2TOM, BUTaMMH E ABJISETCSH
cobupaTeJIbHEM TEePMMHOM, O3HauvakllMM XVUPOPaCTBOPUMEE BelleCTBa C
AHTUOKUCIUTEJILHEM JOelcTBueM. K Haubojlee dYacTO BCTPeYalmyMCs
IpencTaBUTeJIIM BUTaMMHa E OIpMHaOjeXaT o—TOKOQepOJI M TOKOTPUEHOI.
[0086] CooTeeTcrTByKllasd M300pPEeTEHMK IIOJIOBOJIOKOHHAasA MeMOpaHa
CONEepPXMUT, IIO MeHbIeM Mepe, OIOWMH TUIPCQOOHHY U OOWH TUIPOOUIILHEM
[IOJIMMEP, B YaCTHOCTM, COOTBETCTByKIAad M300peTeHUK IIOJIOBOJIOKOHHASA
MeMOpaHa B KauecTBe IMAOPOQOOHOTO IIOJIMMePpa COLEPXUT IIOJIUCYJIBEOOH.
Ilog nDoaIMCyJIbOOHOM B KOHTEKCTe HacTodAmeM 3adaBKM IIOHMMaeTCs
IOJMIMEP, MMelIMM CyJbQOHOBYK IpPYyINIly B OCHOBHOM MM OOKOBOM Lienu
nojguMepa. TepMMH «IOJUCYJIBQOH» B KOHTEKCTe HacCTodAmeM 3asaBKU
MCIIOJIb3YEeTCSa Kak ofmui  TepMMH, OXBaTHBAKIUM BCe  I[IOJIMMEPH,
BRJIOUAKINE CYJIEQOHOBYIO TPYIILYy . TUNMYHEIMU IpencTaBUTeJIAMA
IOJINMCYJIEQOHOB HABJIALTCSA IIOJUCYJIbBOOH Ha OCHOBe OmchpeHojsa A (PSU),
nomsdupcyiabdoH (PES), noampeHMJICYJIBGQOH M COIIOJMMEPH, CcoIepXalue
CYyJIEOOHOBEE TpPYIIEH. B COBPEMEHHOM YPOBHE TeXHMKM TakXe WM3BECTHE
OpyITMe IOIPeOCTaBUTENNM IIOJIMUCYJIBQOHOBEX I[IOJMMEPOB, IIPUIOIHEE IJIA
IPOM3BOACTBa MeMOpaH nOJja o00pa®OoTKM KPOBM B KOHTEKCTe HacCTOoAmeu
3aaBKM. [loUCYJIEOOHOBEE IIOJIMMEDPE SABJAITCH IIPEeOIIOUTUTEJIEHEMU IIPpU
IPOU3BOLOCTBE MeMOpaH njga o0paboTKM KPOBU II0 CPABHEHMID C IPYIVMU
noJiMMepaMy, TakK KakK I[IoOOOaKnTCsa CTepuiM3aluuy IapoM U ofJazaiT
BJIaTONPUATHEIMM CBOMCTBaAMM C TOUKM 3PeHMsa TeMOCOBMECTHMOCTH.
Becorasa moyda THUIPOQOOHOTO MHOJMMepa B IIOJIOBOJIOKOHHOM MeMOpaHe

cocTapJasgeT oT 94 mo 97, 5%.

[0087] Kpowme 2TOTO, COOTBETCTBYIIA A N300peTeHNO
[IOJIOBOJIOKOHHA A MeMOpaHa COIEPXUT TUOPOOUIILHEIM [IOJIIMER, B
YaCTHOCTH, MOJIMBUHUIITIMPPOJIUIOH . Ilono [IOJIBMHUJIIIUPPOJIMIOHOM

IIOHVMMaeTCHAd I1oJIiMMep, KOTOpBIIZ IIOJIYUEH IIyTEM VMCIIOJIE30OBaHMA B
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KaueCcTBe MOHOMEPOB BMHWJINMPPOJIMIOHA WJIM €TI0 I[IPOM3BOIHEX. B
YacTHOCTHU, TIOJIMBUHWIIIUPPOJIUMIOH (Takxe obo3HavaeMeli  PVP) B
KOHTEeKCTe HacTogmen 3aAaBKU npuTroneH nJisg IIPOM3BONCTBA
COOTBETCTBYIOMMUX n300peTeHNIO IIOJIOBOJIOKOHHEIX MeMOpaH.

[TONIMBUHUIIIUPPOJINIOH IIpencraBpJideT cobomn paCTBOpMMMﬁ B BOIOIE,

PMHpO@MHbHHﬁ I10JIVIMED , HpMMeHHeMHﬁ IIpn IIpOoM3BOOCTBE
TIOJIOBOJIOKOHHEIX MeM@paH Ha OCHOBe [NOJIMCYJIEQOHA . Kpowme STOoro,
TIOJIMBVMHWJITIMPPOJIMIOOH BJIMAET Ha IIOBHIICHME I'eMOCOBMeCTVIMOCTM

[IOJIOBOJIOKOHHEIX MeMOpaH, comepXallMxX I'MOPOPOOHEIE [IOJMUMEPEH, TakK Kak
oBecrneurBaeT IUIPOOMUIMBALMID TIHUIPOGOOHEIX IIOJIOBOJIOKOHHEIX MeMOpaH
¥, TakuMmM ofOpaszoM, JYUllyld CMauMBaeMOCTL KpOBbI. Becopad poJid
TUOPOOUIILHOTO IMOJIMMEepa B IIOJIOBOJIOKOHHOM MeMOpaHe COCTaBJgeT 33—
5%.

[0088] Ilonm «KI'eMOCOBMECTHUMOCTHIO» B KOHTEeKCTe HaCcTOAmen
3a4BKM I[IOHMMAaeTCHd COBMECTMMOCTL C KPOBLI UeJIOBEeKa, B UYaCTHOCTH,
[IOHMMaeTCcHd, UTO IIPpM  KOHTAaKTe C MaTepualioM TIIOJIOBOJIOKOHHOM
MeMOpaHE B KPOBM He IMIPOUCXOIOUT HexXeJaTeJIbHHX peakKlLuM, KOTOPHE
MOTYT OBTHL BpPeIHH IJA 300POBLA I[IalMEeHTOB, IIPOXOOAIMX Tepallubo,
BRJIIOUAKIYID O00paboTKy KpOBM. Hamnpumep, 100 STUM MOT'YT IPOHMMATLCA

IIpoueCcCEHI AKTMBalIul CHCTEMEI KOMIIJIEMEHTAa, CHICTEMEL CBEPTEIBaHIMA

KpoBHK, CUCTEMEL MeX@aBHOPO KOHTakKTa, a TakKxe KOPITY CKYJIAPHEIX
KOMIIOHEHTOB KpOBM. HpMMeHeHMD TIOJIVIMEPOB
HOHMCYHB@OH/HOHMBMHMHHMppOHMHOH CBOMCTBEHHE IIperMymeCTBa I10

CpaBHEeHMI C  IOPYyTUMHU KOHTaKTUPRYIMMA c KPOBBI MaTepuaJlaMu
I[IOJIOBOJIOKOHHHEIX MeMOpaH C TOUKM 3PeHMSA MX COBMECTMMOCTM C KPOBBI.

[0089] B omHOM M3 aJIbTEPHATHMBHEIX BapWMaHTOB OCYIMEeCTBJIEHUA
BTOPOTO acrexkTa n3obpeTeHms COOTBeTCTBYyKIA A n300peTEeHU
[IOJIOBOJIOKOHHAA MeMOpaHa OoTJAMYaeTcd TeM, UTo, II0 MeHbIleM Mepe, Ha
OOHY IIOBEPXHOCTEL IIOJIOBOJIOKOHHOM  MeMOpaHH, IO MeHbIIeM Mepe
JacTUUHO, OOTIIOJIHUTEJILHO HaHeceH TUOPOOUIIL HEIM [IOJIIMER, B
YaCTHOCTM, MNOJUBUHUIINIUPPOJINIOH .

[0090] HaHeceHMe TIOKPHTHUS M3 TUIPOOUILHOTO IIOJIUMEPA, B
YaCTHOCTH, MOJIMBUHUIIIIMPPOJIUIOHA , BEIBHIBAET OOTIIOJIHUTEJIEHYIO
ruopoduIMzanImMo, I[IO0 MeHbIeM Mepe, OIOHOM CcHaOXeHHOW IIOKPHTHEM
[IOBEPXHOCTHU IIOJIOBOJIOKOHHOM MeMOpPAaHEHI. OBHapPyXUJIOCH, yTo

I[TIOJIOBOJIOKOHHAaA MeMGpaHa, CcCoOoTBeTCTBYyKIIaA BTOPOMY acCIleKTy
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n300peTeHnda, OJjgaromapsa HeOOJIBIIOMY COOepPXaHMIO HepaCTBOPMMOTO B
BOOEe AaHTMOKCHUIAHTa, B UYaCTHOCTHU, RXAUPOPACTBOPMMOTO BUTaMMHa, B
YacTHOCTH, A—TOKObeposa W TOKOTPUEHOJIa, XapaKTepusyercd
yIoepXaHreM TUOPOGUIIBHOTO noJiMmMepa B [IOTOKE IOCTYTIIalIMX
KMIOKOCTEM, HalpuMep, KpPpOoBM WJIM BOOH. Takxe Ha®Io0IaJllIoChk, YTO
TUIPOOUIILHEIM IIOJIMMEP, B UYaCTHOCTM, IMIOJUBUHUINIMPPOJIMUIOH, KOTOPHM
B IIpollecce HaHeCEeHUS IIOKPHTHUA IIOCTYIIaeT, II0 MeHblleM Mepe, Ha
OIOHY [IOBEPXHOCTE IIOJIOBOJIOKOHHOM MeMOpaHH, MOXeT OBITE
OOTIOJIHUTEJILEHO 3adUKCUPOBAH [IOCPEenCcCTBOM comepxamerocs B
[IOJIOBOJIOKOHHOV MeMOpaHe HepacTBOPMMOTO B BOIOe aHTUMOKCHMIAHTa, B
YaCTHOCTH, XUPOPACTBOPMMOTO BUTaMMHa. VCHOHTAHUA I[I0 DIOVMPOBAHUID B
2TOM OTHOIIEHUN NIPOOEMOHCTPUPOBAJIN YMEHBIIEHHOE DIIOUPOBaHUE
TUOPOOUIILHOTO IOoJIMMepa, B UYacCTHOCTH, MNOJIUBUMHUINUPPOJIUIOHA, IO
CPaBHEHUD c COOTBETCTRYIVMHA CHaOXeHHBEMNA TIOKPHETHEM
NIOJIOBOJIOKOHHEIMM MeMOpaHaMM, B MaTepHraljle KOTOPHX He COOepXUTCH
HepaCcTBOPMMEIM B BOIe AaHTUMOKCHMOAHT. Ilpu 32ToM, B UacTHOCTH,
HaHeCeHMe MNOJUBMHWIINMPPOJIMIOHA MOXeT OHBTL BEIIOJHEHO Tak, UYTOOH,
NpenrnouTUTEJIbHO, o MeHbIIen Mepe, Ha OOHY IIOBEPXHOCTH
[IOJIOBOJIOKOHHOM  MeMOpaHHE  MOTJIO OHITH HaHeCeHO TOJILKO Takoe
KOJIMUECTBO [NOJIUBUHUIINUPPOJIUIOHA, KOTOPOTO KakK pas OOCTaTOUHO NOJiA
TUOPOOUIIUBALUA NOJIUBUHUIINIUPPOJIMIOHOM XUMUYECKU runpododHOM
IIOJIMMEPHOM TMOBEPXHOCTU MeMOpaHH.

[0091] HaHeceHMe TIOKPHTHUS M3 TITUIPOOUIIBHOTO IIOJIUMEpPa, B
YaCTHOCTH, MOJIMBUHWJIINIUPPOJIMIOHA , 10 MeHbIleM Mepe, Ha  OIOHY
[IOBEPXHOCTEL IIOJIOBOJIOKOHHOM MeMOpPaHH MOXEeT OCYMeCTBJISATLCI IIPU
IIOMOIIM pacTeoOpa OJA HaHeCeHUA T[IOKPHETHUA, COmepXallero IIOJIMMED,
KOTOPHM IIOOalnT Ha OIOHY M3 IIOBEePXHOCTEeM I[IOJIOBOJIOKOHHOM MeMOpaHH.
Orkas3aljioCk LeJjlIeCoOBpasHEM MNPOM3BOIMTE HaHeCeHMe Ha IIOJIOBOJIOKOHHYII
MeMOpaHy  [OKPHETUSA C TUOPOOUIILHEIM  [IOJIMMEDPOM, B YJacTHOCTH,
NOJIMBUHUJIIUPPOJIMIOOHOM, B Ipollecce MNPAOeHVA BO BpPeMs IIPOU3BONCTBAa
IIOJIOBOJIOKOHHOM MeMOpPaHH nus TUOpodoOHOTO u TUOPOOUIILHOTO
noJmMmepa. IIJIg 2TOTO B KOATYJATOPR OOOABJIAKRT TUIPOOMIILHEM IIOJVMEPR,
B UYaCTHOCTM, I[IOJUBUHWINIMPPOJIMIOH, W BMeCcTe C OPpAIMJILHOM MaccoM,
comepxamer THUAPOQOOHEM M TIMIPOOMIILHEIM IIOJMMEpP, B YaCcTHOCTH,
IOJIMCYJIBOOH ¥ MNOJUMBUHMWINIMPPOJIMIOH, a TakXxe, II0O MeHbIle Mepe,

OIIVIH HepaCTBOpMMbIﬁ B BOIOE AHTVMOKCHIOAaHT, B YaCTHOCTH,
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XUPOPACTBOPUMEI BUTaMMH, IIOoTalT UYepes KOHIEeHTPUUECKY IeJIeBYIO
dunvepy. Ilpu 5ToM, TIpdOeHas HUTbL CMauMBaeTCsa C BHYTPeHHeM
CTOPOHEL PAaCTBOPEHHEIM B KOaIl'yJIATOPE IUIPOQUIILHEIM IIOJIMMEPOM, B
YaCTHOCTH, MOJIMBUHUIIIINPPOJIUTOHOM . Binaronmapsa KOHTaKTy C
KoaTyJISTOpOM, a TakXe BBeIeHMIO IIPSAIeHOM HUTM B OCAOUTEJILHYIO
BaHHY, OGopMupyeTcsa CTPYyKTypa MeMOpaHB, IIPU BTOM, ¥ IUIAPOOUIILHEIM
[IOJIMMEP, B YyacTHOCTH, MIOJIMBUHMIIINPPOJIMIOOH, us3 KoaryJdaTopa
duKCUpyeTCsa Ha [MOBEPXHOCTU MeMOpPaHEH.

[0092] B IOpyroM BapuaHTe OCYIIeCTBJIEHUSA, COOTBETCTBYIIEM
BTOPOMY acCIeKTy mu300peTeHMda, IIOJIOBOJIOKOHHAasA MeMOpaHa HaCTOSMeIro
n3o0bpeTeHrs OTJMUYaeTCsa TeM, UYTo, II0 MeHbIleM Mepe, Ha OIHOMU
TUOIPOOUIILHOM IIOBEPXHOCTHM, B UYaCTHOCTHM, IIOBEPXHOCTM BHYTPEHHEeTO
KaHaJa, MMOJIOBOJIOKOHHA A MeMOpaHa XapakKTepusyeTcs oseTa—
noTeHuMraJoM oT -1 MB mo -7 MB, B uacTHOCTM, OT -1 MB mo -5 MB, B
YyacTHOCTM, OT -1 MB mo -4 wMB.

[0093] [ToJIoOBOJIOKOHHAaA MeMOpaHa, KOoTopad OIMCAHHBEM  BHIIE
criocoboM  CHaOxeHa, IO MeHBIIeW Mepe, Ha OIOHOM TIIOBEPXHOCTHU
IIOJIOBOJIOKOHHOM MeMOpaHb, IMIOKPHTHMEM M3 TIUIPOPMILHOTO I[IOJMMepa, B
YaCTHOCTH, MOJIMBUHUIIIIMPPOJIUIOHE , oByamaeT BoJjiee  HeMTpaJbHBEM
O3eTa—-IIOTEeHIMaJIoOM, UYeM CcollocTaBuMasd MeMOpaHa, MW3TOTORJIEHHaAsS U3
Tex Xe MaTepuajyioB, HO He IIOKPHTad OOIIOJHUTEJIEHO I'MIOPOGUIIEHEM
[IOJIMMEPOM.

[0094] Kpome TOTO, COOTBEeTCTBYIIAS U300peTEeHNO
[IOJIOBOJIOKOHHasA  MeMOpaHa XapakTepu3yeTcsd  yMeHbIeHHBEM  KpaeBBEM
yTJIOM npu CMauVBaHUK BOIOM. ITpm CMauMBaHUK MIOBEPXHOCTU
COOTBETCTBYIIEN n300peTeHnD MeMOpaHH BOOOM KpaeBou yToJ,
u3MepsgaeMell MeTOIOM BHCOTEHE IIOOBbeMa BOIH B KaOWJJIgpax, COCTaBJISET
MeHee 57°, B wuacTHOCTHM, MeHee 55°, B wuwacTHOCTM, MeHee 47°.
[lpennouyTmTeJIbHO, TakKMM MaJIkIM KpaeBBEM YIJIOM XapaKTepu3yeTcsd
[IOBEPXHOCTL BHYTPEHHEI'O KaHala.

[0095] KpaeBolM YyIoJ, KOTOPHM ofBpa3yeT BoIOa Ha IIOBEPXHOCTHU
MeMOpaHBE, fABJAeTCSI MepoM IHUIPOOMILHOCTM IIOBEPXHOCTM MeMOpPaHH.
Binaronmapsa MTOKPHTUO TUIOPOQUIIE HEIM [IOJIMMEPOM, B YaCTHOCTHU
MNOJIMBUHUIINIMPPOJIMIOHOM, IIOBEPXHOCTE MeMOpaHB, KaK OIIMCaHO BHIIE,
ITUOPOOUIIN3UPYEeTCAa 0e3 CYMEeCTBEHHOTIO YBEJIMUEHMS OOmMeIlo COmepXaHMA

TUOPOOUIIEHOTO  IoJIMMepa B IIOJIOBOJIOKOHHOM MeMmOpaHe. HaHeceHMe
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TOKPHTU A IpelnCcTaBJIgeT cobom OIOHOBPEMEHHO peHTabeJIbHOE u
TEXHOJIOTHUUHOE pemeHue, HalpaBJIeHHOE Ha ODOCTWXeHYEe
TUOPOOUIM3ALNN, 1o MeHbIIen Mepe, OIOHOM IIOBEPXHOCTU
[IOJIOBOJIOKOHHOM MeMOpaHH, B YacTHOCTH, [TOBEPXHOCTH,

KOHTaKTUpYWIMeX ¢ KpOBb. B WacTHOCTM, HaHeCeHMe IIOKPHTUS U3
IIOJIUBUHWIINIMPPOJIMOOHA eOBa JM U3MeHAeT of0llee comepXaHue PVP B
[IOJIOBOJIOKOHHOM MeMOpaHe, Tak KaK TOJMHa HaHeCeHHOTo cJjosg PVP
MMHMMaJIbHA . ITpu 2TOM, MaJIbI KpaeBoM YTOJI [IOOTBEPXIAET
SHAUUTEJILHYID IUIPOOMIILHOCTL BHYTPEHHEeM IIOBEePXHOCTH MeMOpaHbl. IJIg
CpaBHeHUH, OBLJIO YCTaHORBJIEHO, uTo MeKIne C A B npomaxe
MIOJIOBOJIOKOHHEIE MeMOpPaHH, HanupmMep, "3 orajr3aTopa FX60
IIPOM3BOIOCTREA Fresenius, XapaKTepU3yITCA KpaeBeM yIJIOM 64°.
[IOJIOBOJIOKOHHEIE MeMOpPaHH FX60, comepxamue IOJIUCYJIE QOH u
MMOJIMBUHUIITIVMPPROJINIOH, npu 2TOM, He comepxart IOIIOJIHUT &JIb HEI

IIOJIMBVMHIMJITIMPPOJIMIOOH , KOTOpHﬁ IIyTeM HaHeCeHMA IIOKPEITMA HaHeCeH Ha

IOBEPXHOCTD MeMOBpaHH. TakyMm xe oBpasoM, MaTepual STUX
ITOJIOBOJIOKOHHEIX MeMOpaH He COOEPXUT a—Toxodepot. B
IPOTUBOIIOJIOXKHOCTE 3TOMY, COOTBEeTCTBYKIME 1300pPEeTEHNIO

IIOJIOBOJIOKOHHEE MeMOpaHH, KOTOPHE IM[IPOMBBEOeHH C MCIOJb30BaHMEM
KoaTyJfaTopa C KOHLUeHTpaluMel IOJIUMBMHMINMPppoOsMOoHa 1500 uyacTen Ha
MUJIJIMOH M cCcoIepXaHMeM o—Tokodpeposa 0,05% Bec., xapakKTepuUsyoTCHd
KpaeBEM yIJioM 52°. Takxke OBJIO YCTAHOBJIEHO, UYTO yMEHLIIeHUEe
KpaeBOTO YyIJla COOTHOCUTCS C YMeHblleHMeM aKTMBalUM KOMILJIeMeHTa,
u3MepsaeMoro kKak Cba. Taxkxe OBJIO YCTAHOBJIEHO, UYTO YyMeHbIleHUe
KpaeBOTO yIJla COOTHOCUTCHA M C yMeHblleHueM «Platelet Loss».

[0096] Kpome TOTO, COOTBETCTBYIIAS N300peTeHN
[IOJIOBOJIOKOHHAasA MeMOpaHa OoOTJAMYaeTcd TeM, UTO XapaKTepu3yeTcsHd
YMEeHBIIeHHOM aKTHUBalMelM KOMILJIeMeHTa, B YaCcTHOCTM, YMEeHLIeHHOTO IO
50% 1o cpaBHEHMIO C CONOCTaBMMOM MeMOpaHOM, B MaTepMalJl KOTOpOM He
nobaBJieH HepaCTBOPUMEI B BOIE AHTHMOKCUIOAHT, B YacTHOCTHU
XKUPOPACTBOPUMEI BUTaMMH, M KOTopas He CcHabxeHa I[IOKPHTHUEM U3
TUOIPOOUILHOTO IOoJMMepa, B UYacTHOCTM, PVP, 1[I0 MeHbLIeM Mepe, Ha
ONHOV M3 TIOBEPXHOCTEM IIOJIOBOJIOKOHHOM MeMOPAaHH.

[0097] Bruio oOOHapyXeHO, UYTO aKTHMBaAlLMA KOMILJIEMEeHTa IIONOaeTCsd
PETYIMPOBAHMIO IIOCPEOCTBOM KOJMUECTBa I'MIPOOMIILHOTO IIOJMMepa, B

YaCTHOCTH, ITOJIMBMHWIITIMPPOJIMOIOHA , KOTOpHﬁ COIJIaCHO MBO@peTeHMD
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OpM IIOMOMM KoaTyJiAiTopa B IIpollecce IMIPOU3BOIOCTBA IIOJIOBOJIOKOHHOM
MeMOpaHE HaHOCHAT Ha I[IOBEPXHOCTH IIOJIOBOJIOKOHHOM MeMOpaHHE. B
YaCTHOCTM, KOHUeHTpalud I'MIOIPOOMUIIBHOTO IIOJIMMepa, B 4YaCTHOCTH,
PVP, B koaTryJAaTope, MNpenlouTuTeJIbHO, cocTapJjser oT 0,5 r mo 4 1,
B YacTHoOCTM, OO 3 I, B YaCTHOCTM, OO 2 I, B YacTHocTM, mo 1,5 r
Ha KI' KoaryJjdaTopa.

[0098] Kpome TOTO, COOTBEeTCTBYIAS U300peTEHNO
I[IOJIOBOJIOKOHHAasA MeMOpaHa XapaKTepusyeTcsa yMeHbIeHHEIM «Platelet
Loss», B  UYaCTHOCTH, Ha c0% info) CpaBHEHUD e} COIIOCTaBUMOM
[IOJIOBOJIOKOHHOM MeMOpaHoM, cocTodmen nus3 IoJIMCyJIbQOHAa u
MIOJIMBUHUIINIVMPPOJIMUIOHA , B MaTepMrale KOTOpOM OTCYTCTBYET
HepaCcTBOPMMEIM B BOOe aHTUMOKCUMIAHT, WM, IO MeHblleM Mepe, OOHa
[IOBEPXHOCTH TIOJIOBOJIOKOHHOM MeMOpaHEb He TIIOKPHITA
MMOJIMBUHUJIIIVMPPOJIMIOHOM .

[0099] Bruto ODHapyXeHOo, yTo YMEHBIIeHN e riokazaTeJis
TPOMOOILIMTOR rnoanaeTcs PeTryJIMpOBaHUID [IOCPenCcTBOM KOJIMYEeCTRBAa
HaHOCHUMOTO TUIPOPUIIEHOTO [IOJIMMEP A, B YaCTHOCTH,
IOJIMBUHUIINIVPPOJUIOOHA, u KOJIMYeCTBa HEPaCcTBOPUMOTO B BOIE
[IoJIMMepa, B UYaCTHOCTM, XUPOPAaCTBOPMMOI'O BMTaMMHa, MWMEKIEIOCHd B
[IOJIOBOJIOKOHHOM MeMOpaHe. B dWacTHOCTHM, pPe3yJbTaToOM COBMECTHOTO
oercTBUS HaHECEHHOTO TUIPOOUIIEHOTO noJimMepa, B YaCTHOCTH,
INOJIUBUHUIINIMPPOJIMOOHAa, W HepacCTBOPMMOI'O B BOIOEe aHTUMOKCUIAaHTa, B
YaCTHOCTM, XUPOPACTBOPMMOI'O BMTaMMHa, B UYaCTHOCTHM, O—TOokodpepoJia
VI TOKOTPHEHOJIa, ABJIAETCSH yMEeHBIIEHKE noTepu TPOMOOLUUTOR,
KoTopas YyMeHbIlaeTcsd II0 CPaBHEHMI0O C BeJIMUMHOM, XapaKTepHOM IJisd
COOTBETCTBYIIEN COMNOCTaBMUMOM IIOJIOBOJIOKOHHOM MeMOPaHH.

[0100] CorjacHO YCOBEPIMEHCTBOBAHHOMY BapMaHTy u300peTeHUd,
[IOBEPXHOCTH BHYTPEHHET O KaHaJla IIOJIOBOJIOKOHHOM MeMOpaHH
XapakTepusyeTcsa KOHIUeHTpaluuel NOJMBUHMINMPPOJIUIOHA B OJM3JIexaleM
K IIOBEPXHOCTM CJIOe IIOJIOBOJIOKOHHOM MeMOpaHH, M3MEepeHHOM MeTOoIOM
XPS, 22% wmmm ©OoJjiee, B 4YacTHocTH, oT 24 pno 34%, OoJjlee KOHKPETHO,
or 26 gpmo 34%. AHaJIM3 IOIPOBOOMTCS COIJIaCHO <«MeTony WM3MepeHUd
ComepXaHMsa IIOJIUBUMHWMIINIMPPOJMUIOOHA B I[IOBEPXHOCTHOM cJioe (XPS)»,
ONIMCaHHOMY B HacTodmey 3asgBke. AHaJIM3 OXBaTHBaeT OJM3JIexamue K
[IOBEPXHOCTM CJIOM HOO TUIyOMHE, IIpuMepHO, 10 HM. PaccMaTpuBaeMbe

MeMOpaHH OEMOHCTPHPYIOT OCOBDEHHO Xopouee 3allOoJIHEeHIE CTOPOHH
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BHYTPEHHeI'O KaHajJjila PVP. PesyJbTaToM 5STOI'O ABJLeTCd Haojexamad
TUOPOOUIILHOCTE M, CJIeODOBaATEJIbHO, BHCOKasa OMOCOBMEeCTMMOCTE.

[0101] CooTBeTcTByKIas M300pPEeTEeHMUI IIOJIOBOJIOKOHHasa MeMOpaHa,
IO MeHbIleM Mepe, Ha OOHOM IIOBEPXHOCTH, B YacTHOCTH, Ha
TUIPOOUIILHOM [IOBEPXHOCTH, B YacTHOCTH, Ha [IOBEPXHOCTHU
BHYTPEeHHeTIO KaHajla, XapaKTepusyeTcsa COOTHOIEeHMeM BHCOTHE IIMKOB
CNO™ m SO27, I@OJIYUEHHHM MeTOOOM «OlLleHKa COOTHOIIEHMSI BHCOTH I[IMKOB
CNO™ m SO2° B IOBEPXHOCTHOM cCJioe InocpencrsoM TOF-SIMS», oNMCaHHBEM
B HacrTodmel 3asaBke, 4,5 miam OoJjee, B uYacTHOCTM, 5,5 miam OBojee, B
JacTHOCTM, 6,0 wmam Oojiee. MeTon wmzaMepeHua TOF-SIMS mnOpencTaBJISET
coboM MeTOon aHalM3a C BHCOKOM IIOBEPXHOCTHOM UYBCTBUTEJILHOCTLIO,
TO €eCThb, aHaJM3y IIoOBepraeTcsa TOJLKO OIM3JeXaluy K I[IOBEepPXHOCTU
MOHOCJIOM. TakuMmM o0pasoM, OOCTATOUHO KAUeCTBEHHO M HaIeXHO MOXEeT
OHITH IpoM3BeleHa  OlleHKa  3alloJIHEHUWA  TIOBEPXHOCTM  BHYTPEHHETO
KaHaJjla MeMOpaHH IUIPOOUIIEHEM IIOJIMMepOoM. Ilpy B5TOM, C TOUKKM 3pPEeHUd
NOBHIIEHUA THUOPOOUIILHOCTM M OMOCOBMECTUMOCTM TpedyeTcsa BECOKAad
CTelleHb 3alloJIHEeHUA.

[0102] Brnaromap4 BEICOKOM KOHIIEHTpalun TUOPOOUIIEHOTO
noJjiMmMepa, B UYaCTHOCTM, HDOJNUBUMHUJIINIMPPOJIMIOHA, Ha IIOBEPXHOCTH,
BCTYyIIaKImeM B KOHTAKT C ofbpabdaTeHBaeMoM  KpPOBLIO, [IOBEPXHOCTD
rMopodoOHOTO HoJIMMepa, B YaCTHOCTHM, I[IOJUCYJIbEQOHa, DBKPpaHUPYeTCHd U
He BCTyIaeT B KOHTaAKT C KJeTKaMM KpOoBM WM OeJIkaMM ILjIa3MH.
HaHeceHMe  TIOKPHTUSL, 10 MeHbIIeM Mepe, Ha OOHY IIOBEPXHOCTH
[IOJIOBOJIOKOHHOM MeMOpPaHH, KOHTaKTUPYIYI c KPOBLIO, UMeeT
NIperMyIeCTBO, 3aKJouaileecsa B TOM, UTO IIpM HeOOJBIIOM KOJUUeCTBE
TUOPOOUIILHOTO T[IOJIMMEPa, B YaCTHOCTH, NOJNUBUHUIINIMPPOJIUIOHA, VYXe
BO3MOXHO  IOJIydeHMe 5OOeKTUBHOTO  CJO4, KOTOPHM IIPpM  HaJIWUUU
HepacTBOPMMOTO B BOIe AaHTUMOKCHMIAHTa B NIPAIMJILHOM Macce MOXeT

OHITH 3aKpellJIeH Ha IIOBepPXHOCTHU IIOJIOBOJIOKOHHOM MeM@paHH. TaxkmuMm

obpasoM, obecneumBaeTCcHd OCOBEeHHO peHTabesIbHEM crioco®
M3TOTOBJIEHUA TIOJIOBOJIOKOHHOM MeMOpaHH C YIIYyUe HHOM
BUMOCOBMECTUMOCTEI, TakK KakK oJis OOCTIDKEHM A 20bekTa
BMOCOBMECTHUMOCTHA MOTYT OBITH VICIIOJIE 30BAHE JIUIIb HeOoJIbImMe

KoJIMYyeCTBa HepaCTBOPHMMOI'O B BOIOe AHTVMOKRCHMIOaHTa, B YaCTHOCTWH,
KNpopaCTBOPVMMOTI'O BUTaMIMHa, " PMHpO@MHbHOPO I1oJjiMmMepa, B

HYaCTHOCTNM, IIOJIMBMHIMJIIIIMPPOJIMIOOHA .
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[0103] Kpowme TOTO, COOTBETCTBYIIIA S N300peTeHNO
[IOJIOBOJIOKOHHasA MeMOpaHa B  XOIe  MCIETaHuda TII0  DJIOUPOBAaHUL,
IIPOBOOMMOT'O COTJIaCHO «MeTonmy OLIEHKU DIIOVPOBaHNUA
[IOJIUBUHUJIIIMPPROJIUIOHA», OEMOHCTPUPYET BeJIMUMHY DIIOVPOBaHM A
MOJIMBUHWJIMTUPPOJIMIOHA I[IOCJe XpaHeHus B Teueume 30 gueit npmu 80°C u
OTHOCUTEJILHOM  BJIAXHOCTM BOo3IyxXa <5b% MeHee 4000*10°7 ™MD Ha
aJIeMeHTapHoe BOJIOKHO, B UYaCTHOCTHM, Iocje 60 @mHeM B aHaJIOTUUHHX
YCJIOBUAX XpaHeHUd - DIIOUPOBaHME MeHee 5000*10°7 MDD Ha
2JIEMEHTapHOe BOJIOKHO . [TpeonouyTUTeJIBHO, BJIOVPOBaHNKE
NOJMBUHMJINIMPPOJIMIOHA I[IOCJEe XpaHeHus B TeueHue 30 mHelr mpu 80°C u
OTHOCHUTEJILHOM BJIAXHOCTU BO3OYXa <5% cocraBjdgeT MeHee 2000*1077 Mr
Ha DJIEMEHTAapHOe BOJIOKHO, B YyacTHOCTH, rocJie 00 oHeu B
aHAJIOTUUHEX YCIIOBUAX XpaHeHud — sJoupoBaHme MeHee 3000*10°7 Mr Ha
2JIEMEHTAPHOE BOJIOKHO.

[0104] Tlom «oJOUPOBaAHMEM IIOJUBUHMINIMPPOJMIOHAa» B OaHHOMU
CBA3U MMOHUMAaEeTCH BEIMEIBAaHME MMOJIMBUHUIIIIVMPPOJIUMIOOHA n3
IIOJIOBOJIOKOHHOM MeMOpaHBE I[IOTOKOM KOHTAKTHOM XMIKOCTHM. Hamlpumep,
[NOJIMBUHUJITIVMPPROJIUIOH, fiaronaps cBoen TUOPOPUIIEHOCTHA, MOXET
SKCTparMpoBaTbCsad M CMBEBAThLCA M3 MaTepuaja MeMOpaHH WM C
[IOBEPXHOCTHU IOJIOBOJIOKOHHOM MeMOpaHH BOOHBIMMA KUOKOCT MU,
HalopuMep, KpoBbl. COIJIaCHO OIOHOMY M3 MeTONOB MCIHTAaHMA Ha
DIIIOMPOBaHMe, Ha IIOBEPXHOCTH IIOJIOBOJIOKOHHHIX MeMOpaH, CHaOXeHHYIO
IIOKPHTMEM W3 NOJMBMHMINIMPPOJIMIOHA, IIOoJalT IIOTOK BKCTpal'eHTa, B
YaCTHOCTHM, BOOB. OJIOMPOBAHHYID M3 IIOJIOBOJIOKOHHOM MeMOpaHH UYacTb
INOJIMBUHUIINIMPPOJMIOHAa MOXHO OILIEHMTE Ha OCHOBAaHMM KOHIIEHTPAalLUM
MNOJIMBUHUIINIMPPOJMIOHA B BKCTpakKTe.

[0105] OSumoMpoBaHMe IMIOJIUBMHUINIMPPOJIMIOHA M3 COOTBETCTBYIIEN
n300peTeHNn0 IIOJIOBOJIOKOHHOM MeMOpaHB MeHblle, ueM DSJIoMpOoBaHUe,
V3MepeHHoOe NOJIA II0JIOBOJIOKOHHOM MeMOpaHE, MaTepHuall KOTOPOM COCTOUT
M3 I[OJIUCYJIbOOHA U  [NOJUBUHWIINIMPPOJIMIOHA, HO ©6es pobGaBJIeHUA
KNPOPACTBOPMMOT'O BUTaMMHa, WM HE MMeeT OOMNOJHUTEJBEHOTO TIIOKPHETHUS
V3 [OJUMBUMHWIINUPPOJMIOHAa. TakuMM oO0pa30oM, WMMEeeTCHd IIPerMMymeCcTBO,
3aKJIyanimeecs B TOM, uTo TUIPOPUIIEHOCTE IIOBEPXHOCTHU
IIOJIOBOJIOKOHHOW MeMOpaHE, B YaCTHOCTM, BHYTPEHHEVN I[IOBEepPXHOCTHU
IIOJIOBOJIOKOHHOM MeMOpaHE, MOXeT OBTH yRBeJMdeHa OJjlaromaps IOKPHETUIO

ns TTOJIMBVMHIUIJITIMPPOJIMIOOHA , OIoHakKoO, OOHOBPEMEHHO MOXeT OBITH
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YMEHBIIEHO 3JIOMPOBaHMeE 1o CpaBHEHUIO c COTIOCTaBUMBIMU
[10JIOBOJIOKOHHEIMA MeMBpaHaMH . B YacTHOCTH, 3TO ABJISETCH
IpeuMylleCTBOM C MEeOUIMHCKOM TOUKM B3peHMrs, Tak KakK BO BpeMd
SKCTPpaKoplopalibHOM 00pa®oTKM KpPOBM MeHblIle IOJUBUMHWIINIMPPOJIUIOHA
BJIIOUPYeTCS M3 IIOJIOBOJIOKOHHOM  MeMOpaHH M HakKallJlMBaeTcsd B
opraHmMz3Me UYejloBeka. llonamaHMe [NOJUBYHWINIMPPOJIMIOHA B OpPITaHU3M
yeJjioBekKa cunTaeTCcsd 0COBeHHO OIlaCHBEIM [I0TOMY, uTo
MIOJIMBUHWINIMPPOJIUIOH, HAauMHASA C HEeKOTOPpOT'O MOJIEKYJIAPHOTO Beca, He
rnomBepraeTcsa MeTaboM3My B Tejle UYeJloBeKa U JIMIEbL OTHOCUTEJIBHO

BEIBOOMTCA IIOUKaMI.

[01006] B IOpyTroM BapMaHTe OCYHecTBJEHMS COOTBETCTBYNIEN
n300peTeHUD IIOJIOBOJIOKOHHOM MeMOpaHH obmee comepxaHue
TUIPOPUIIEHOTO noJmMepa, B YJaCTHOCTH, MMOJIMBUHUJIIINPPOJIMIOOHA,

VMenmerocsa B IIOJIOBOJIOKOHHOM MeMBOpaHe, cocTarJjsgeT oT 3 mo 5%
BeCc., B uYUacTHocCcTH, OoJiee 3% Bec., B UYacTHoOCTH, ©OoJjilee 3,5% BecC.,
B UYaCTHOCTM, MeHee 5% BecCc., B UYacTHOCTHM, MeHee 4,5% Bec. Illpm
TaKOM COCTaBe BO3MOXHO I[IOJIYUYEeHME cOaJIaHCUMPOBAHHOTO  HNpOQMJIg
CBOMCTE, BKJIIOUAKIMETO MexXaHUUeCKYI CTOMKOCTE, HaJlexallymo
[IOPUCTOCTE M HOOCTATOUYHYKR IMIAPOOUIIEHOCTSE.

[0107] CorJjiacHO OIOHOMY nus BapMaHTOB OCYyIlleCTBJIEHUS,
COOTRBEeTCTBYyIAA n300peTeHU [IOJIOBOJIOKOHHA A MeMOpaHa
XapakKTepmusyeTCcsd HaJlMuMeM Ha I[IOBEPXHOCTUM BHYTPEHHeI'O KaHajla PVP c
OoJIBIMM CpeldHeBEeCOBEM MOJIEKYJIAPHEM BecoM (Mw), uYyemM PVP B obObeMme
MeMOpaHH. BeJIO OOHapyXeHO, UYTO CcJelyeT CTPeMUTbCS K MeHbIeMy
MOJIEKYJISPHOMY Becy PVP B o00beMe MeMOpaHH, TaK KaK B TIIO0JOOHHX
KOMIIOBUIIMAX BO3MOXHO BECOKOEe conepxaHme PVP, cJemoBaTeJIbHO, B
obrweMe OHM 0OoJiee ITUIPOOUIILEHE. OTDHOBPEMEeHHO OOHapyXMBaeTCsa, UTO
0CcoBeHHO BHCOKMM MOJIEKYJIAPHEM Bec PVP Ha HOBEePXHOCTM BHYTPEHHETO
KaHaJla MeMOpaHH  of0ecleuuBaeT BEICOKYIO CTelleHb IOKPHTUA U,
CJIENOBAaTEJBHO, 3HAUUTEJIBEHO OTITMMM3UPOBAaHHYIO TUOPOPUIIBEHOCTE
[IOBEPXHOCTM. IlomoOHEIe MeMOpaHB XapaKTepu3yKRTCsS O0CODOEeHHO BHCOKMM
YPOBHeEM OMOCOBMECTMMOCTHM WM YMEHBIIEHHHEM B3JIOMpOBaHMeM PVP nocJie
VICIIEITAaHUS Ha CTapeHue.

[0108] CornJjlacHO OpyT oMy BapMaHTy OCVYIIeCTBJIEHUS,
[IOJIOBOJIOKOHHA A MeMOpaHa XapakTepusyeTrcs CpelHeBeCOBEM

MOJIEKYJIAPHEIM BecoM (Mw) PVP Ha IIOBEpPXHOCTM BHYTPEHHeI'O KaHala,
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koTOopet OoJbme 1000000 1©/Monb, HamnpuMmep, cocTaBiageT 1005000
/Mo myM 1100000 1©/MoJib, B dYacTHoCTM, Oojpme 2000000 1/MoJb,
NpennouTnuTesibHO, OoJjbme 1000000 r/mMonbp m mo 3000000 r/Mosib, elme
foJiee NPEenIouTUTEJILHO, pospme 2000000 1/MoJiE M mo 3000000
T/MOJIb . Bruio OBHapyXeHO, uTo ABJISETCHA [IpenrouYTUTeJIbHEM
CpelHEeBeCOBOM MOJIEKYJIAPHHY Bec PVP B ofbeMe MeMOpPaHH MeHee
1000000 r©/mMoJyb, Hampumep, 995000 r/moser wmim 900000 1©/mMoJib,
nopennoururTesb-Ho, 500000 T/Mojs M Omo MeHee, uyeM 1000000 1/MOJIb.
[lpeOrnouTmuTeJIbHO, OTHOIeHMe CPpeIHEBeCOBOI'O MOJIEKYJIAPHOT'O Beca PVP
B Koarygarope K CPeIHEBECOBOMY MOJIEKYIIAPHOMY BeCcy PVP B
IpAOUJILHOM Macce cCoCTaBJIAEeT, 1o MeHbIen Mepe, 1,2,
OpennouTuTeJIbHO, II0 MeHblleM Mepe, 2, 0o0Jee IIPeONouTUTENILHO, OT
1,2 nmo 3, eme O6oJiee MNPEeONOUYTUTEIBHO, OT 2 OO 3, TIIOCKOJIBKY B
o0 OHBIX KOMIIO BULIMAX BO3MOXHO BEHICOKOE coepxaHue PVP,
cJlemoBaTeJIbHO, B OoOBeMe OHM @ OoJiee TUOPOOUIIBHE. OIOHOBPEMEHHO
obHapyXMBaeTCsd, UYTO O0COOeHHO BECOKMM MOJIEeKYJIAPHEM Bec PVP Ha
[IOBEPXHOCTM BHYTPEHHETIO KaHaJla MeMOpaHH OOeCIleuMBaeT BHCOKYI
CTEIEHL TIOKPHTHUSA WM, CJelOBaTeJIbHO, 3HAUUTEJIEHO OITUMMU3VMPOBAHHYI
ITUOPOOUIIBHOCTE TIOBEPXHOCTMU. I[lOODOOHEE MeMOpaHB XapaKTepU3yKonTCsd
OCODEHHO BEICOKMM YPOBHEM OO COBMECTUMO CTH n YMEHBIIE HHEM
JIoMpoBaHmueM PVP mocjie MCHOBITaHMA Ha CcTapeHUue.

[0109] [IOpyras COOTBeTCTRERYyKIAasa M300pPeTEeHMI IIOJIOBOJIOKOHHAS
MeMOpaHa XapakTepusyeTrcs TeM, uTo OTHOMEeHue KomddMUIIMEeHTa
buIbpTpauMM ajdb0OyMMHa, M3MEPeHHOTo uUepes 5 MMH, K KO3QOUIMEHTY
bubTpauuy, M3MepeHHOMY uyepes 30 MMH, coInJlacHO MeTony <«OleHKa
KODOOUIIMeHTa OGOUIbLTPpalUMM aJibOyMMHa ILJIa3MB» HACTOAMero OINMcaHu4g,
CoCTaBJISET MeHee 7/, B YaAaCTHOCTHM, MeHee 5.

[0110] JpyTras COOTBETCTBYKIMAaA M300peTeHUK II0JIOBOJIOKOHHAS
MeMOpaHa XapakTepnusyeTcs TeM, uTo OTHOIEHVE KO30dUIIMEeHTa
buIbTpauuy ajdb0yMMHa, WM3MEPEHHOTO UYepe3s 5 MMH, K KO3QOUMIMEHTY
dubETpauuM, WM3MEPEeHHOMy dYepe3 10 wMMH, coIrJjilacHO MeTony «OlLleHKa
KOoBboUlIMeHTa OGOUIbLTPpalUMM aJjbOyMMHa IIJIa3Me» HACTOANlero ONMcaHu4d,
COCTaBJISET MeHee 3, B YaCTHOCTH, MeHee 2.

[0111] MeMmOpaHy, IpeldHal3HAUEHHYK IJIS OCYIEeCTBJIEHUS IMalin3a,
IyTeM OITMMM3alMK IIapaMeTpOB MB3TOTOBJIEHMA OOBUHO IIPUBOOAT B

COOTEBETCTBIE C Tpe@yeMbIl\/l IOJIA TepalrlteBTMYEeCKOI'O BO3IOEVMCTBUSA
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KOondOUIIMeHTOM OMJILTPAllMM, KOTOPHM M3MEPAKT B XOoOe IIPMUMBOIOVMMOTO B
HaCTOAMEM OIUMCAHUM MCHBETaHusa depe3 30 MuMH. I[locjie »TOI'O MOMEHTa
BpeMeHM yCTaHaBJIMBaeTCs  PaBHOBECHHM KOBQOULIMEHT buib Tpauumn,
KOTOPHM 3aTeM, B TeueHMe BPeMeHM Ouajmu3a, paBHoOTo 4 dYaca WK
BoJjiee, oCTaeTCcd IIOCTOAHHBEM. B Hadajle NOPOBOOMMOI'O MCIHETaHUA, a
TakKXe B Haudajle IOuaiu3a, MeMOpaHa HallOJIHAEeTCS KOMIIOHeHTaMu KpPOBHU,
B dYacTHOCTH, OeJIKkaMM, I[IOSTOMY KO2QPMUMeHT O(uJbTpallMM B Hadalle
yMeHbIlaeTCs. Korma HalloJIHEeHME YyCUIIMBaeTCH, ABCTBEHHO
OBDHaApyXMBaAeTCH crianm KondOULIMEHTA OMIIL Tpalumn, u MeMOpaHa
IpencTaBJgeTCcs Kak 0oJiee «OTKPHTag». M3-3a 2T0T'0 B IIEePBHM MMHYTEH
omaansa norepga aJbEOyMMHA YBeJIMUMBaeTCH. CoOTBETCTBYKMNE
n3obpeTeHU MeMOpaHH XapaKTepU3yITCSa MEHBIMM ClaloM Koz3ddulIMeHTa
buIbTpauIMM B HayaJe VICTIEITaHUA  WMJINK B Hayvale oraamrs3a WU,
cJemoBaTeJIbHO, MeHblleM ToTepel albOyMMHa, UYTO KeJaTeJbHO C
TepaleBTUUEeCKOM TOUKM 3PEeHUS.

[0112] JpyTras COOTBETCTBYKIMAaA M300peTeHUI II0JIOBOJIOKOHHAS
MeMmOpaHa oOpa30BaHa MaTepuaJioM MeMOpaHH, BKJIOUALIMM TUIPO0QOOHEM
¥  TUOPOQUILHEIM  [IOJIMMEP, ¥ OTJMYaeTca TIoTeper  TpoMOOLMTORB,
M3MEepeHHOM cCcoTJilacHO MeTony «OleHka «Platelet Loss» (a®COJIOTHHEM
MeTOoI) », MeHee 50%, NpenlouTUTeJIBHO, MeHee 30%, ocoBeHHO
IPpeOlIOUTUTEeNIbHO, MeHee 20%. IloTepda TpoMOOLUMTOB BO3HMKaAeT M3—-3a
ancopbumMy Ha I[IOBEPXHOCTM BHYTPEeHHEeI'O KaHajla MeMOpaHE, UTO BeleT
K HeTaTMBHBEIM IIOCJIEOCTBMAM OJIS KPOBM IIalMeHTa M, OIHOBPEMEeHHO, K
YMEeHbIIeHVI0 JOCTYIIHOTO IIOINEepeuYHOoTI'0 CeuUeHMS BHYTPEeHHeTro KaHala,
UTO, IIpWM WM3BECTHHX OOCTOATEeJIbCTBax, MOXET BEBEHBATE IIOBHIEHHOE
nageHre OaBJIEHMA Ha CTOPOHe KpPOBM BO BpeMda IOMajJIM3a. ITpn
YBeJIMUeHUNM T[IOTEePU TPOMOOLMTOB OTIOEeJIbBHHE BOJIOKHA MOTYT IIOJIHOCTBIO
3aKyIIOPMBATBCHA, a IIPOM3BOIMTEIBHOCTL OQUIBTPa — CHMXATbBCS. B xome
Tepalnnu 3TOMY 20beKTy HeOoOXOOMMO IPOTUBOOENCTBOBATDL nyTeM
noGaBJIeHMsa TenaprMHa WM, OJaromapd YMEeHBIIeHMO II0TeprM TPOMOOIMTOB,
[IpM MCIOJIE30BaAHMM COOTBETCTBYKRIMX WM300peTeHMK OUIIBTPOB BO3MOXHO
yMeHbIlleHe no®aBJieHMA TelapuHa, [0 MeHbIeM Mepe, Y HeKOTOPHX
nalureHTOB.

OIIMCAHME WM30OEPETEHNMA HA IIPMMEPAX

[0113] IOajee wum300peTeHMe OIMCAHO Ha OCHOBaHMM MeTONOB

MSMEPpEeHNMA M TIIpMMepOB OCYUeCTBJIEHNMA, HO VMM He OI'PaHMUMBaAeTCHA.
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MeTon OLIEHKM DBJIOMPOBAHUA IIOJIMBUHUIINIMPPOJINIOHA

[0114] B  OTHOmWeHMM  IIOJIOBOJIOKOHHHEX  MeMOpPaHHBEX  QOMIILTPOB
IPOBEJIM MCCJIeODOBaHMeE NOJM BJIOUPYEMOT'O IIOJUBUMHWMIINIVPPOJIMIOOHa. 4
STOTO IIOJIOBOJIOKOHHEE MeMOpaHHBE OQUIILETPHE IPOMEBAJIM DKCTPareHTOM C
3aJaHHOM  TeMIepaTypoM B  TeueHMe  3aTaHHOTO  BpeMeHH. BaTeMm
MCCJIenoBadM COOepXaHre IIOJUBMHWUIINMPPOJMIOOHA B DHBKCTpakTe. 4
3TOTO [IOJIOBOJIOKOHHEIE MeMOpaHHHEE GMIIE TPEL MOHTHUPOBAaJIN B
COOTBETCTEUNM CO CJIEOYKIVM pPelJiaMeHTOM:

[0115] VcrioJsib30BaJIA TIOJIOBOJIOKOHHHM MeMOpPaHHB GUIIB TP
(onammzaTop) ¢ 10752 TI[IOJIOBOJIOKOHHEIMM MeMOpaHaMy CO BHYTPEHHUM
nvaMeTpoM 185 MKM ¥ TOJIIMHOM CTeHKM 35 MKM. BHYTpPeHHUM IOIMaMeTpP
KopIyca buIILETPa COCTaBJIAI 34 MM. SHauMMasa OJ9  M3MepeHud
SIIOUPOBAaHUSA IJIMHA [IOJIOBOJIOKOHHEX MeMOpaH cocTabJjdaja 258 wMm. Ha
KOHIIaX IIOJIOBOJIOKOHHEIE MeMOpPaHE OBUIM 3aKpellJleHE B IIOJIOBOJIOKOHHOM

MeMOpaHHOM  OMILTpe 3aJIMBOYHOM MacCo¥ Tak, UYTO 00pas30BajioCh

IiepBoOe IIPOCTPaHCTRO, OXBaTHBaKIMee BHYTPEHHEE IIPOCTPaHCTRBO
TIOJIOBOJIOKOHHEIX MeM@paH (<<HpOCTpaHCTBO KpOBM») ’ n BTOpPOE
IIPOCTPaHCTEBO (<<HpOCTpaHCTBO omaamsara») , OXBaTEBawlee
IIPOCTPaHCTEBO MeXnmy ITOJIOBOJIOKOHHEIMM MeM@paHal\M. B KRadecTee

3aJIMBOYHOM MaCCH MCIIOJIL30BaJiM I[IOJIMypPeTaH Ipou3BoACcTBa Elastogran
(mommosr C6947 m wms3oumaHaT 13620). BrcoTa 23aJIMBOYHOM MaCCH Ha
KaXIoM KOHIle IIydkKa COCTaBJdja 22 MM. B KauecTBe DHDKCTpal'eHTa
MCIOJb30BaIM Boay. 1000 MJI OeMOHM3UPOBAHHOW BOOE C TeMIepaTypou
37°C mnpomyckajM CKBO3b IEepBOe MPOCTPAaHCTBO  IIOJIOBOJIOKOHHOTO
MeMOPaHHOTO buneTpa, OXBAaTHBAKIeTO BHYTpPEHHEE IIPOCTPaHCTBO
[IOJIOBOJIOKOHHEIX  MeMOpaH, uepes nBa COEeIVMHUTEJIbHEIX 2JIEMeHTa
[IOJIOBOJIOKOHHOT'O MeMOPaHHOTO oQuibkTpa. [IBa »OPpYyIUX COEOUMHUTEJIbHEX
BJIeEMeHTa  I[IOJIOBOJIOKOHHOTO  MeMOpPaHHOTC  QuibTpa  OBUIM  3aKpPHTH.
[Ipouecc MHOPOMEEKM [IPOBOOWIIM B pPeXuMe peuupkyJaaumu. g  3Toro
NOOTOTOBMIIM BOINAHYI OaHIO C TeMiIepaTypol 37°C. IIpM HOOMOmM Hacoca
B TIIOJIOBOJIOKOHHHEIM MeMOpPaHHEM MOOYJIE UYepes3 I[IepPBHM COeIUHUTEJLHEMN
BJIEMEeHT IomaBajiM I[IonoTpeTyl Bony. OHa [OIpoxXoOouijia dYepes IlepBoe
IPOCTPAHCTBO IIOJIOBOJIOKOHHOT'O MeMOpaHHOI'O MOOYJISA, IIOCJe 4Yel'0 BOLY
OTBOOMJIM M3 TIIOJIOBOJIOKOHHOTO MeMOPaHHOT'O MOIYJIS dYepe3 BTOPOMU
COENVMHUTEJIEHEM DJIEMEHT UM BO3BpallaiM B BOIAHYK OaHo. I[IPOMEIBKY B

pexuMe PpPeuMpPKYJIALUUKM IIPOBOOMIIM B TedeHMe 5 u ¢ pacxomoM 200
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MJI/ MMUH .

[0116] SJIOUPY €MEI STUM MEeTOIOM NOJIMBUHUJIIVMPPOJINIOH
KOHILIEHTPUPOBAJICA B BOOAHOM BaHe. KoHueHTpaumo
NOJIMBUHWIINIVPPOJMIOOHA B BOOSHOM OaHe oIpeneydalr GOTOMETPUUYECKHN.
HOisa boTOMEeTPUUECKOTO aHam3za VCIIOJIb30BaJIA LIBETHYID  peakKLMo
(opaHXeBLl/ KOPUUHEBEIM) IOJIMBUHUIIIIMPPOJIMOOHA c Moa0oM/ IO IUIOM
KaJgmusga B CcJIa®OKUCIJIOM pacTBope (CHeKTPpodoTOMETPUUECKUM aHaJIu3 II0
Miiller mam Breinlich).

[0117] Hnsg BHIOOJHEHMS aHalmuz3a coemgmuHaam 10 MJI 3KCTpakTa,
5,0 MI pacTBOpa JMMOHHOW kKMcJoTH 2,0 M1 pacTBopa Kils,
nepeMemyvBaJu UM Ha 10 MMH OCTAaBJAIM NIPM KOMHATHOM TeMIepaType IJA
IIPOXOXIEHNSA pPeaKUMM. 3aTeM M3MEePAIM CBETOINOIJICIEHME MCCIJIeIyeMOoTo
pacTBopa npu 470 HM. BeJMUMHY KOHIEHTPalWUM OIPEeNeNIaIM IIPY [TOMOIIM
paHee IpoBeIeHHOM KaJIMOpPOBKMU Ha OCHOBaHUU V3MEPEHHOT O
CBETONOTJIOMEeHN A . [IJIS KaJMOPOBKM MNpMMeHsau PVP Tuma K81/86.

[0118] JOHNOJHUTEJNBEHO MNPOBOOWJIM OILIeHKY »JIMpoBaHMda PVP mocie
YCKOPEHHOTO cCTapeHu4d. s 2TOTO OIMaJln3aTop  BHIEPXUBAIU B
cymmbHOM mkady npu 80°C M OTHOCUTEJILHOM BJIAXHOCTM BOo3Oyxa <5% B
Teuenre 30, 60 m 120 znOHe¥, COOTBETCTBEHHO. Ilocjie 5TOTO MIPOBOOUIIU
OLlIeHKY 5SJIoMpOBaHMA PVP. JOKCTpaIMpOBaHHOEe KOJMUeCTBO PVP OTHOCHUIIM
Ha BJIEMEeHTapHoOe BOJIOKHO; B KauecTBe BEeJINUVHE], TIOJIYUYEeHHOM
ONMCAHHEIM MEeTOIOM, COOTBETCTBEHHO, IMPUBOOMUTCHA KOJMUeCTBO B 1077
MI' Ha »JIeMeHTapHOe BOJIOKHO.

MeTon oueHkM «Platelet Loss» ¥ aKTHMBalUMM KOMIIJIEMEeHTAa
(CpaBHUTEJILHEYM MeTOmI)

[0119] Inga oueHKM TIHnoTepu TpoMboumToB («Platelet Loss») u
aKTMBaAllMM  KOMILJIEMEHTA, Y  B3I0POBHX IOHOPOB, He TIPUMHMMAaKINX
MeIMKaMeHTE, KOTOphEe MOTYT BIMATH Ha KoalyJALUMKw KPOBM WM
cBoMcTBa TpomboumTor, urJom 17G (1,5 MMm) oTdbupanm 450 M LeJILHOMU
YeJIOBeUeCKOM  KPOBHU. B wmMemoxr oA KpOBU  [IOMEMAJInU 750 IU
(MexIyHapOdHBIX e OVHUIIL) TernapmHa, pPas3BeneHHOTO B 50 MJI
dMBUMOJIOTMUECKOTO PacTBOpa IOBapPeHHOM CoJM Tak, UTO KOHIEeHTpaluusa
TernapmrHa cocTaBJIdJa 1,5 IU Ha MJI cMecu nus KPOBU u
OM3MOJIOTUUECKOTO pacTBopa. B TeueHme 30 MMH C MOMEHTa IIOJIYUEHUS
IOOHOPCKOM KPOBM HauMHAJM MNPOLEeOypy OLEeHKM IIOTepM TPOMOOLMTOB.

[0120] C ueJsb OLEHKM IIOTepM TPpOMOOLUTOB IOJIS MCIIETHRBAEMEIX



38

IIOJIOBOJIOKOHHHX MeMOpaH CMOHTUPOBAJIM YCTPOMCTBO (1) COTJIaCHO
CxXeMaTHUUYHOMY M300paXeHM, IIPedCTaBJIeHHOMYy Ha our. 1. YCTpPOMCTRBO
BKRJIOUAET OMajin3aTop (2) ONMCaHHOM BHIIE KOHCTPYKLUU C
paszMelle HHEIMY B HeM noaJjiexamumm VICIIEIT aHUIO I1OJIOBOJIOKOHHEIMU
MeMOpaHaMM . Kpowme 2TO0TO, YCTPOMCTBO BKJIOUAET cucTeMy (3)
mJIaHTOB, NIJIAHTOBHEIM Hacoc (4), MecTo mJsa oTdopa Inpod kpoBu (5),
pe3epByap (6) @OJad KpoBM, HDaTuukK (7) IaBJeHMA Ha BIycke (8) nJi4d
KpOBUM Omajm3aTopa (2) m maTuuk (9) @maBjeHMsa Ha BHOycke (10) nisa
KpOoBUM IuajimzaTopa (2). g HNpoBeOeHMHA OLEeHKM MKCIoJb30Baiu 200 M
KpOoBM C m»Ho®aBKOM TelapMHa, KaK ONMCaHO Bome. KpoBH II0 CUCTEME
(3) mmaHTOB (MaTepman: PVC, nOpouM3BOoOMTeNb Fresenius Medical
Care, T'epMaHMd) MOpOoNyCcKaJM UYepe3 OualuM3aTop (2) Opu [IOMOMU
IJIaHTOBOT'O Hacoca (4) (mpouzBOIMTENL Fresenius Medical Care,
T'epmaHuda) ycTpo¥cTtBa (1). [HOad KaXOoT'o M3MEepeHMS MCIIOJIb30Balll
HOBYIO CHUCTeMy IUJIaHTOB. Bce YyCTPOMCTBO (1) nepen mM3MepeHUVeM
npoMeiBa 30 MyH 0, 9%-HEM (Bec./00.) OQU3MOJIOTUUECKMM PAaCTBOPOM.
IO  3amoJiHeHMs  yCTPOMCTBa  KPOBBK  I[IPOMEIBOUYHEM  pPAacTBOP [IpH
HeOOJIbIIOM UYMCJIe OOOPOTOB Hacoca BHTECHANIM KPOBBK, BBOIOVMOM B
YCTPOMCTBO, ¥ OTBOIMJIM, IIOCJe UYero 3aloJIHAJM YCTPOMCTBO UMCTOMN
KpoBbK. KojmuecTBO KpPOBM IOJ4 3BalloJIHeHUd cocTaejgago 200 M.
OTBeleHHHM pPacTBOP BHOpAaCHBAaJMU.

[0121] s MCKJIIOUEeHN I YIIbTPpaduiib Tpalnun BO BpeMd
SKCIEepUMEeHTa, B OMAJIM3aTOP Ha CTOPOHY IMalM3aTa CHadajJla [IoIaBallu
0, 9%—HHM OUIMOJIOTUUECKUNM PacTBOP uepe3 BIOyckum (11, 12), KOTOpHE
3aTeM 3aKpHBaJM. JVICHOETaHMA C LeJblo OleHKM IOTepu TPOoMOOIMTOR
IPOBOOMIIM  [IPU 37°C, HaIpHuMep, B TepMOoCTaTe (IpoM3BOLOCTBA
Memmert, TepmanMs) B TeueHMe 180 MWH, npu 5TOM, oJis
OCYWeCTBJIEHUA MU3MepeHUsa uepes 30, 60, 120 m 180 MuH oTOMpaln
npodbul B MecTe (5) njaa oTbopa npod KpoBU. V3MepdalM IaBJIEHME Ha
BIIYyCKe (8) OJIS KPOBM ¥ Ha BHIYCKeE (10) OJIS  KPOBM, UTOOH
00ecneunTs HeM3MeHHHEe YCJOBUSA MUCHIHTaHMA. B cjiydae CYIeCTBEeHHOTO
VU3MeHeHud  OaBJIeHMSA  M3MepeHUS  IOOJDKHH  OHTL  OTKJIOHEHH. KpoBb
IpoKauMBaIy UYepe3 YCTPOMCTBO HacocoM ¢ ofweMHHM pacxomoM 200
MJI/ MHUH .

[0122] OLleHKY I'eMOCOBMECTMMOCTHA IPOBOOMUIIN Ha OCHOBEe

napaMeTpa akKTuBaluM  KOMILJIEMEeHTAa (Cba) M Ha OCHOBe IIOTepHu
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TPOMOOLUTOB. lloTepld TPOMOOLUMTOR OLEHMBAJIM IIyTeM TPEXKPaTHOTO
M3MepeHmUd npu [IOMOIIN TeMaToOJIOTUUeCKOTO aHaluszaTopa (K4500
Sysmex, Norderstedt, T'epmaHus) .

[0123] AKTMBaALMIL KOMILJIEMEeHTAa OlleHMBaJIXM IIyTeM »OBYKPaTHOI'O
nsMepeHuda npu nomomy ELISA-Test-Kits (EIA-3327) npoum3sBomcTBa DRG
Instruments, Marburg, I'epMaHuA. B KkauecTBe IIapaMeTpa HU3MepeHUd
VCIIOJIb 30BaIn baxTop Cba, BO3HUKALMHUM B pesyJabTare
IPOTEOJINTUUECKOM aKTUMBHOCTM dakTopa Cbha. Hapsoy ¢ dakTopoMm Cbha
IpY STOM BO3HMKAeT MHOOMNOJIHMUTEJNLHEM OGparMeHT, KOTOPHM o0003HauanT
Kak daxkTop Cbha.

OBbpaboTKy TIOJIYYEeHHEIX pPes3yJILTaToOB V3MepeHs mapaMeTpa
aKTUBaLUN KOMILJIEMEeHTa u moTepu TPOMOOLUUTOR IPOBOOUIINU B
COOTBeTCTBUM C OyOimkaumen «Score Model for the Evaluation of
Dialysis  Membrane Hemocompatibility», Erlenkotter et al.,
Artificial Organs 32(12) :962-998, 2008 COTJIaCHO bopmyJie 1
(akTMBaALMA KOMILJIEMeHTa) M 2 (I[IoTepsa TpoMOOUUTOR) . [JId OLEHKU
IOTepPM TPOMOOLUTOB BPeMs WM3MEPEeHMs, B KaXIOM Cliydae, COCTaBJIAJO
nepBue 60 MMH BCceTro MCHOHTaHuMA. [OJag QOPMYyJIEL 2  CHpaBeIJIMBEH

cilenypinre YyCJIOBUA:

tr

J AcCpy i

(1 )l

i

Ippr= T
i

dopmysia (2)

Ipr= cpenHsasa norepsa TpoMmboumToB (%), t1=0 »mH, t2=60 MWUH,
ACprr= KOHLUeHTpalusa TpoMOouUMTOB, Trr=60 MMH.

[0124] TIlpu [OpoBeleHUM M3MepeHUM B KaxIoM cJydae BTOPY
IIOJIOBMHY HOOHOPCKOM KPOBM MCIOJIL30BaJIM B IOpyTroM OouiIbTpe (FX60
IpoM3BOACTBa Fresenius Medical Care, TepMaHMs), DSTaJIOHHOM, WU
Pe3YJILTATE WM3MEPEHMSA OlLIeHUBaJM OTHOCHUTEJNBEHO (B %) B»TOro (QUIbTpPA
cpaBHeHMsa. TakuMmM 00pasoM MOXHO MaTeMaTHUYeCKM KOMIIEHCHUPOBATDH
MHOTOUMCJIEHHEIE eCTeCTBeHHEe KoJieOaHMsa peakKUUuM KPOBUM pa3JIMUHBEIX
IOOHOPOB. B mnOpuMepax ¥ CPaBHUTEJILHHEIX I[IpUMepax  MCIHIOJIbL30BaJiu
OOVHAKOBY IOO3UPOBKY MCXOOHHX MaTepualioB.

MeTon olieHkM «Platelet Loss» (a®COJIOTHHM MeTOI)
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[0125] VisMepeHMe TMPOBOIMIIM AaHAJIOTMUYHO CPaBHUTEJIBHOMY MEeTOIY
oueHkM «Platelet Loss», OIHakKO, IIOJIYUeHHEEe pPe3yJibTaThH W3MEepeHUs
MCIIOJIE30BaiM B abCOoOJIOTHOM BMIE, a He COIOCTaBJIAIM C IIapaMeTpaMi
duneTpa FX60. Takxe MU3MeHUIM KOHCTPYKUMID MWCIHTYeMOT'O OuIIbTpa:
UCIoJIb3yeMas MeMOpaHa MMeJa BHYTPpeHHUM auaMeTp 210 MKM UM TOJIIUHY
creHku 40 MKM, MeMOpaHa OwvJla ofpa30oBaHa NOydukoM M3 10752 BOJIOKOH,
[IOMENIeHHHX B KOPIYyC OMIbTpa BHYTPEeHHMM OMaMeTpoM 38,4 MM.
S3aIMBKY OMJIbTPAa BHIIOJHUIM aHaJIOTMUYHHEM OIIMCAaHHOMY BHIIe o00pas30M,
TaKk UYTO B pPaclIopaXeHUM UMeJlaCck Takasd Xe 5>00eKTHMBHas IJMHa
BOJIOKHA . SaTeM OaHHBIM OUIBETP AHAJIOTUUYHO OTNIMCaHHOMY BHIIIE
3aTlOJIHUIIN KPOBBIO u [IPOBEJIN orpeleJieHUE napaMeTpa oTepu
TPOMOOLIMTOR, HO 0e3 CONOCTaBJIEHMSA C BTAJIOHHBEM QMJIbETPOM.

MeTonn M3MepeHMA IJIA OILEHKM I3eTa—IIoTeHlIMalla

[0126] Oiisa OLIeHKU OozeTa-IroTeHumasaa MCCJIenyeMBIX
IIOJIOBOJIOKOHHHX MeMOpaH MCIOJb30BAaIM IIOJIOBOJIOKOHHHM MeMOpaHHHM
duneTp (omagmzaTop) c 10752 MOJOBOJIOKOHHEIMM MeMOpaHaMy, WMMEKMVMA
BHYTPEHHUNM OuaMeTp 185 MKM M TOJIMHY CTeHKM 35 MKM. BHYTpeHHUMN
OYaMeTp Kopllyca OouiIbTpa CcoCcTaBJAaJl 34 MM. 3HauMMmas OJS [IPOBeIeHUA
M3MEepEeHuUsa IOJIMHa  I[IOJIOBOJIOKOHHHX MeMOpaH cocTaBJidja 258  MM.
SanmBka ITOJIOBOJIOKOHHBIX MeMOpaH Ha KOHIIax [IOJIOBOJIOKOHHOT'O
MeMOpaHHOTO (QuibTpa OvJIa BHEIIOJHEHA Tak, UYTO 00pa30BajJioChk IlepBoe
IIPOCTPAaHCTBO, OXBaTHBakllee BHYTPEHHe IIPOCTPaHCTBO IIOJIOBOJIOKOHHEX
MeMOpaH, ¥ BTOpOEe IIPOCTPaHCTBO, OXBaTHBawiIee IIPOCTPAHCTBO MEeXIy
[IOJIOBOJIOKOHHEMI MeMOpaHaMH . B KauecTBe 3aJIMBOUHOM MaCCEH
VCIIOJIL30BaJIM IMOJIMypeTaH OpoM3BOonCTBa Elastogran (mojsmos C6947) wu
nz3omaHaT 13620. BrcoTa B3aJIMBOUHOM MaCCH Ha KaxXIoM KOHIe IIyduKa
cocTaBJaila 22 MM. IJis V3MEepEeHus MCIIOJIL30BAJIM  YCTPOWMCTBO,
IoKasaHHoOe Ha ¢ur. 2/2a. IIOJOBOJOKOHHEM MeMOpaHHEM OuiIsTp (1)
cHa®xeH BIOyckaMu (2, 2a, 3, 3a) Texyuel cCcpenn B IIepBoe UM BTOpoOEe
IPOCTPAaHCTREO TIOJIOBOJIOKOHHOTO MeMOPaHHOTO ouIILETPa (1),
COOTBETCTBEHHO. Bnycku Tekyuemn Cpens [IEPBOTO IpOCTpaHCTBa
[TOJIOBOJIOKOHHOTO MeMOpaHHOTO OouibTpa (1) cHabxeHs opguHuM Ag/AgCl-
aiekTponoM (4, 4a) M OOHMM OTBEPCTHUEM OJIS UM3MEPEHMS OaBJieHUSA (5,
5a), kaxnOeli, kak IIoKal3aHo Ha ¢ur. 2a. Bnoyckmu (3, 3a) Tekyuen
CpellEl BTOPOT'O IMIPOCTPAaHCTBa I[IOJIOBOJIOKOHHOTO MeMOPaHHOTO OUIIbLTpa

(1) OB TIJIOTHO 3aKPHTH, YTOOH BTOpOE IIPOCTPAHCTBO
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[IOJIOBOJIOKOHHOT'O MeMOPaHHOT'O buieTPAa (1) oCTaBaJIoChk
He3aloJIHEHHEM. TakuMmM ofOpasoM, MexXIy IOBYMSI 3JIEKTpOoOaMM IIPpM I1IOMOIINU
BOJIETMEeTpa (6) OMKCHMpOBaJM pPa3HOCTE I[HoTeHuUmajsjoB AEz; (MB). Mexnoy
OTBEPCTUAMU IOJIA M3MEepeHUsa HDaBJeHMa (5, ba) npu rnomMomy MaHOMeTpa
(7) duxcupoBasM Nepenal IaBjeHuda AP (H/M2) . MchnHTaTesJbHas TeKydas
cpema cocTosya u3 1 MM pacTtBopa KCl B BOme ¢ pH 7,4 M Haxommiach
B pezepByape (8), momemeHHOM, OpuMepHo, Ha 1000 MM BhIme QMIIBbLTPA.
YcTaHOBJIeHME BeJIMUMHEL PH NOPOBOOMIIM COIJIACHO CcJledyilel MeToIUuKe:
kK 100 ;1 pacTtBopa KCl pmobGaBjaanm 50 M K2COz. B OTKPHEHTOM pe3epByape
pPacTBOp IepeMemMBaJM IO TexX I[Iop, I[IOKa BeJMuMHa pPH He »pocTurala
7,4. Tlocye »TOTO pe3epByap IJIOTHO 3akKpHBalM. V3MepeHMe IPpOBOOWIINU
npu Temreparype 23°C +/-2°C.

[0127] oiisa U3MepeHnd I3eTa-rioTeHlIMaslla MCIIETaTeJIbLHYIO
XMOKOCTL IIOoHaBaJiM uUepes IepBHM BIOYCK (2) TeKydelM cpeIbl B IIepBoe
IIPOCTPAHCTBO IIOJIOBOJIOKOHHOTO MeMOpPaHHOTO (QUIBTPa, OXBaTHBaKIee
BHYTPEHHEEe I[IPOCTPAHCTBO IIOJIOBOJIOKOHHEX MeMOpaH, ¥ BHBOOWMJIM W3
ouvaamsaTopa yepes BTOpPOM BIIYyCK (2a) Tekyuen cpenr
IIOJIOBOJIOKOHHOTO MeMOPaHHOTO OQUILTPpa, COeIMHEHHHM CO BHYTPEeHHUM
[IPOCTPaHCTBOM [IOJIOBOJIOKOHHBIX MeMOpaH. B STOM YCTaHOBKE
[IOJIOBOJIOKOHHE  MeMOPaHHEM OQUJIBTP CHauaJla OpoMeBamM 10 MuMH
UCIHTATEJILHOY  XMIKOCTLIO, [IokKka He YyCTaHaBJuBaJlaCb IIOCTOSHHAasA
BeJIMUMHa, IIpM HeOoOXOOMMOCTM, IpOMEBaJIM eme 5 MMH. OOHOBPEMEHHO
IpM IIOMOIM MaHOMeTpa M MyJbTHMeTpa (UKCHUPORBRAJIM IIepelan OaBJIeHUSA
VM PAa3HOCTL IIOTEHIMaJIOB, Ha OCHOBAaHMM UYEeIO0 PacCCUMTHBAJIM O3eTa-—
IoTeHIMaJl. J[Jd TIOBHIMEHMS TOUHOCTM M3MEepeHMS IpelyCMaTpUMBaJIioCh,
UTO TIOCJIe TIOJIYUEHUS M3MepdaeMoI'o 3HaueHusa o0a 4-XOIOBHX KJallaHa
OOJIXHEL OBITHL IIePeKJIOUEeHE TakKuM ofpa3oM, UTOOHB IIOTOK MCIHETATEeJLHOM
XKMIKOCTM BO BHYTPEHHEM [IPOCTPAaHCTBE  IIOJIOBOJIOKOHHHX  MeMOpaH
M3MeHMJICA Ha OOpaTHEM. 3HaueHMe »O3eTa-IoTeHlLMasa 3aTeM II0oJiydaJu
Ha OCHOBaHMM CpelHeM BeJIMUMHH M3MepeHMM B o000MX HalpaBJIeHUIX
[IoTOKa. PacueT n»3eTa-IloTeHIMasa I[IPOBOIMIM B COOTBETCTBUM CO

CJIe Iy IViM YPaBHEHNMEM:

_n-Ao-dEz

¢= co-er-d AP

roe
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(=nz3eTa-norTeHurain (MB)

n=BaszkocTe pacTBOopa (0,001 Hc/mM?2)

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

€o=OUDJIEKTPUUECKA T [IPOHUILAEMOCTE BakyyMa (8,85*1012
A*s/ (B*M)

€r=0OTHOCUTEJIbHaA OUBJIEKTPUUYecKasd IPOHMIAeMOCThL pacTeopa (80)

Ez-ntoTeHLMaJl noToka (MB)

Np-Tiepenian naBJjeHus (H/m2) .

MeTon mu3MepeHUs KpaeBOTO yIula ©

[0128] KpaeBo¥ VYIOJ OJA IIOJOBOJOKOHHOM MeMOpPaHE W3MepInu
KaluJIJISPHEM MeTOIOM, IIpM D2TOM, TIOJIOBOJIOKOHHasd MeMOpaHa BHIIOJIHAJA
POJIb Kanujuidapa. [IOJIOBOJIOKOHHYIO MeMOpaHy HaTAT'MBaJIu B
MU3MEPUTEJIEHOM CTeHIe. PacCIOJIOKEHHYI Ha OHe M3MEPUTEJIBHOI'O CTeHIa
BAHHY 3alloJIHAJIM OEeVMOHU3UPOBAHHOM BOIOM, OkpameHHouw 0,25 wMr/mi
METUJIEHOBOTO CHMHeTO. IIOJIOBOJIOKOHHYK MeMOpaHy, Ha KOTOpOM Iepen
STUM TIPM IIOMOmM OPUTBE CHOeJIalIM CBEXUM Cpe3 IOolepek IPOOOJIBHOTO
IPOTSKEeHNMS, HOTpyXaJlM B pPacTBOP M WM3MEePSAIM BHCOTY h KanoWJIJISpHOTO
nogseMa, MNIpeAdCTaBJIABINYKR COOOM BHCOTY OKpPAIleHHOT'O pacTBopa B
IIOJIOBOJIOKOHHOM MeMOpaHe Hall YPOBHEeM UCIHTATeJIbHOM XUIKOCTU B
BaHHe. g KaXOoT'0 M3MEPEeHMA MCIOJb30BallM HOBYK IIOJIOBOJIOKOHHYIO
MeMOBpaHy. BHYTpPeHHMM paIuyC I KaxXIOoM I[IOJIOBOJIOKOHHOW MeMOpaHH
YCTaHaBJIMBaJIM IIPU IIOMOIM CBETOBOI'O MMKPOCKOIIA Ha Cpese.

[0129] Hisa pacueTa KpaeBOI'O yIUula MOXeT OHBTb MCIOJb30BaHO
ypaBHeHMe IOHTa-Jlamjaca OJd KalWJJIAPHOT'O NaBJIEHUA:

ogh = (2ycos0)/r

3To  ypaBHeHUe s OlleHKM  KpaeBOTO yIUla IIpM  IOaHHOM
BHYTPEHHeM paluyce, BHCOTEe KalWJIJIAPHOTO IIOOBeMa M M3BECTHHIX
KOHCTaHTax MOXeT BHIJIAOETH CJIeOylMM o0pa30oM:

Arcos (pghr/2y)= 6

Ipu 3TOM,

O=yIOeJIbHHI Bec BoOmOu npm 25°C, 0,997 xr/m3

g=yCKoOpeHMe CBOOOOHOTO NaleHud, 9,8 m/c?

h=BriCOTa KaOoWJIJIAPHOTO IIOIBeMa, M

V=IIOBEPXHOCTHOE HaTsSsXeHMe BOINH IIPpM KOMHATHOM TeMIepaType,
0,0728 H/mMm

r=palimycCc KallMJIJIdpa
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O=momJjiexammy oIpenesIeHUID KpaeBOW YIOJ

KpaeBoM VyIOJ YCTaHaBJIMBAJM KakK CpPegHKn BeJMUMHY IJaa 12
V3MEPEeHUN .

MeTOolI M3MepeHUA OJIA OLEeHKU COoOepXaHUsS IOJUBUHUIIIIVNPPOJIMUIOHA
B IIOJIOBOJIOKOHHOM MeMOpaHe

[0130] OueHky comepxaHusa PVP B IIOJIOBOJIOKOHHOM MeMOpaHe
IIPOBOIONUIIN MeTOIOM MK CIIEKTPOCKOIINUNA . s B3TOTO obpasell
[IOJIOBOJIOKOHHOM MeMOpaHH CcHauajla CYIIMJIM 2 Yaca B CYymUJIbLHOM mkady
nprm 105°C. BaTeM 1 I TIIOJIOBOJIOKOHHOM MeMOpaHH pPacTBOPAIU B
ouxJjopMeTaHe. KpomMe »Toro, TOTOBMJIM KaJlMOPOBOUHEE CTaHOAPTH C

VICIIOJIb30BaHMEM BEICYII€HHOTI'O PVP, KOTOpBIﬁ TakKxe pacTeOpPAJIN B

OIUXJIOpMEeTaHe. Ilpn  sTOM, Ovalas30H KOHUeHTpaumm PVP B IIOJIOM
BOJIOKHe OXBaTHBaJ, MNOpuMepHO, oOT 1% mo 10%. KaxOweli pacTBOP
IIOMelajin B KIOBETY cJjoeM TOJIIVHOM 0,2 MM. s aHaM3a

VMCIIOJIE30RaJIM IIOJIOCY IIOIVJIOIEHMA KoJieGaHui CBA3U C—O—KaPGOHMH.
MeTono WM3MepeHMA OJId OLEeHKM COIOepXaHUd IIOJIMBUHUIIIIMPPOJIMIOHA

B OJIMBJIeXalleM K IIOBepXHOCTHU cJjioe (XPS3)

[0131] ComepxaHre IIOJUBUHWIINIMPPOJIUIOOHa B OJdM3jexameM K
[IOBEPXHOCTHA cJioe M3Mep 4JIU MeTOIOOM PEHTTeHOBJIEKTPOHHOM
criekTpockonuu (XPS wmmm ESCA) . Ilpy mDoMOomyM 3TOTO MeTOoma MOXeT OBTbh

oripeneJieHO cogepXaHMre IIOJIMBMHMIIIIMPPOJIMIOOHa B CJIoe, IIPVMMEPHO, 5-

10 HM. CJjon, aHaJusupyeMmer MeTomoM  XPS, oajee MMeHyeTCHd
«BJIMBIIexXamril K IIOBEPXHOCTM cJo¥M». OH onpenesyiseTcs YCJIOBUSIMU
U3MEepPEeHNU .

[0132] [TOJIOBOJIOKOHHYIO MeMOpaHy pacceranau npu TTOMOIIN

CKaJIbIIeJIgd WM JOpyTl'oT'0 OCTPOI'O HOXa Tak, UYTOoOE OoCBOOOXIDallaCh
BHYTPEHHSAS  IIOBEPXHOCTH u, CJenoBaTeJNIBEHO, CEeJIeKTUBHEM  CJIOU
IIOJIOBOJIOKOHHOV MeMOpaHH. 3ToT ofpaszell 3aKpellJiaiM Ha IJIaCTHUHe OJId
ofpasloB M IIOMellajiM B IIPOCTPaHCTBO OJj4 o00paslobB. YCJIOBUA
M3MepeHUd YyCTaHaBJIMBAJM CJleLYILVMA ;

- YcrporcTrOo: Thermo VG Scientific, Twun K-Alpha

— BozbOyxOapllee MU3JIYYeHME: MOHOXPOMaTHUECKOE PEeHTIeHOBCKOE
nzjgyuenme, Al Ko, 75 Br

— IOuameTp oOpazua: 200 MKM

— IooBommuMasa sHepruga: 30 2B

— YToJ MexXOy MCTOUHMKOM U aHaJIM3aTOoOpOM: 54°
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— ChHnekTpaJjibHasda paspepTka OJj4 cuI'HaJja Ag3d: 0,48 2B

— IlpukjansiBaeMoe paspexeHue: 1078 mBap

— 3apAan KOMIIEHCHPOBAJM IIPM I[IOMOLM CUMTHEBAKIETO SJIEKTPOHHOI'O
[IpOXeKTOopa .

ConepxaHue PVP B B sIIexameM K [IOBEPXHOCTU cJioe
yCTaHaBJIMBaJM I[IPM IIOMOIMU WM3MEePEeHHHX BeJIMUMH B % aToM. azoTa (N)
M cepd (S) mOo cJjenywnleMy YPaBHEHMUO:

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

3TO YpaBHEHMe CIpaBelOjIMBO IIPM MCIOJb30BAaHUNM IIOJUCYJILOOHA Ha
OCHOBe BuchpeHoJa A, OJIsa nOoJausodupcysibdoHa CJelyeT IIPUMMEeHATH
crenyolee ypabBHeHUE:

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

Hosa OpYyTUX IIOJIUCYJIE QOHOB HeoOXOoOmUMO YCTaHOBUTH
COOTBETCTBYKIUN Cepe MOJIeKYJIAPHEM BeC MOHOMEPHOTO 3BeHa WU
YVUMTHBATE  IOJA  CONOJIMMEPOB  HOOJI CepocoepXalMx  MOHOMEPOB B
COIIOJIMMEPE .

B kaxmoMm cJjlydae NPOBOIWMJIM OLEHKY 3 IIOJIOBOJIOKOHHEX MeMOpaH U
BHUMCJIIAIN CpeOHee 3HaueHMe IJISA 3TUX U3MepeHUN.

MeTon W3MepeHMA OJA OLEeHKM COOTHOIEHMA BECOTE IMKOB CNO™ 1
SO2” B OJM3JexalleM K NOBEPXHOCTU cCJoe nocpencrteoM TOF-SIMS

[0133] CocTakB I[OBEPXHOCTHOTO CJIOA OIpenesifajiM MeTOOOM MacCC—
CIIEKTPOCKOIIMM  BTOPMUYHEIX  MOHOB. B kauecTBe [OeTeKTOpa MOHOB
VCIIOJIL30BAIM  BPEMANPOJIETHEM MaCC—CIEeKTPOMETP (time-of-flight,
TOF) . Obpazell TOTOBWMJIM TaK Xe, KakK OJd MCCJIelIoBaHMA OJIM3JIexameIro
K TIOBEPXHOCTM CJI0O4, ¥ BBOOWJIM B KaMepy IJjid ofpasuok. 4
W3MEpPeH M MCIOoJb30BalIM MomeJis TOF-SIMS IV npousBoacTBa ION-TOF
(Mlinster, TepMmaHusa) . NsMepeHUd [POBOOMIINCE KOMIlaHuen
nanoAnalytices (Minster, TepMaHusda). MeTono WU3MEepPeHMUS TIO03BOJIAET
YCTaHOBUTL XUIMUYI e CKUN cocTasn [IOBEPXHOCTHOTO cJjio4a oBbpasua,
NpenCcTaBJIEHHOT'O IIepPBHM MOHOCJIOEM WMJM IIepPBEMM 1-3  MOJIOCJIOAMU
[IOBEPXHOCTM. OCHOBHEE IIapaMeTpPhl M3MepeHMId OBIJIM CJeIYyOIMMNA @

— Paspemammas CIOCOOHOCTL IO Macce: M/oM > 8000

— IImamnasoH MaccoBHX umceJ < 3000 m/z (mMacca/s3apsan)

— PaccrosaHMe Mexny ofpa3loM M MCTOUHMKOM: 2 MM

— IlepBUYHEE MOHE: Bi*, yckopsdawlmee HanpsSxeHue 30 kB

— IONOJIHUTEJIbLHOe yCKopeHue: 30 kB
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- HOHHpHOCTb BTOPUYHEIX VMOHOB: OTpMIaATEJIEHaAd ¥V IIOJIOXMTEJIEHAaA

Io3a MepBUYHHX MOHOB: 2, 65*10% MOHOB Ha OOHO U3MepPeHMe

BesiMuMHa MccjenyeMor noBepxHocTm: 10000 mxM2 (100x100 mxM)

— IlpuxkjantiBaeMoe paspexeHue: 1078 mBap

prHa wmMnyJabca: 10 Hc  (HecrpymnmnupoBaHHEM); 0,5 HC
(CTPYNIMPOBAHHEIM)

- T'pynnmvpoBaHMe: @Oa (M3MepeHMe C BECOKMM pa3pelleHMeM)

— HeWTpaausauusa 3apgama: Oa

[Ipy BEHIOOpPE IapaMeTpa WU3MEPEeHUs CJeOUJIM 3a TeM, UYTOOHE BECOTAa
oMkKa MoHOB CNO- cocrarjaia oT 0,1 mo 2*10° MMIYJILCOB Ha KaHaJ.

Oiiga o0OpaboTKM pes3yJIbTaTOB IIPHUBJIEKAJIM CIEeKTP aHWOHOB, IIpU
5TOM, IJIs Kaxngoro obpa3lla oldpeleiaiM KOJIMUeCTBO MOHOB CNO- C
Maccom 42 um SOz ¢ Maccoum 64. Ilpu =ToM, CNO™ oTpaxaluM CuUIHal PVP,
SO2” oTpaxasM CUTHaJ IIDoJucyJbdoHa. CIEeKTp AaHMOHOB IIPenCcTaBJIdlIM
TrpadmMueck M M3MEPSAJIM BHCOTY H NMKOB, OTpaXawolMX COOTBETCTBYIIMIME
MaCCE. BeJMUMHB BHCOTH H INMKOB 3aTeM COOTHOCUIM IpyI' C »OPYyI'OM;
IOJIydeHHas BeJIMUMHa I[IpelCcTaBJgeT CcoO0o¥ MHapaMeTp WM3MepeHHusa I
OLIEHKM OTHOImeHMS PVP K HDOJUCYIEPOHY .

COOTHOIIEHVE BHCOTH [IMKOB B I[IOBEPXHOCTHOM cJioe=BricoTa H nmka
(CNO) /BricoTa H mmka (S02)

VisMepeHMe HOpOoBOOMIM HOJA 3 MeMOpaH ¥ BEHUUCIAIM CPEIHID
BEeJIMUVHY .

MeTon V3MEepPeHU I oJis OLIeHKMU KO2QoUIIMeHTa OUIIE TPpaLUM
aJlbOyMMHa I1JIa3MBL

OueHKY KoO®0dulLIMeHTa GUILTPALMM  aJIbOYMMHA  [IOJIOBOJIOKOHHOM
MeMOpaHOM MHOpoBOOMIM, cJenysa DIN EN ISO 8637:2014, Ha [IOJHOCTBI
CMOHTMPOBAHHOM IIOJIOBOJIOKOHHOM MeMOpaHHOM QuibTpe. OIS 5TOTO
WCIOJILE30RaAIM  QUIIBETP C 10752 HDOJIOBOJIOKOHHHEMM  MeMOpaHaMM  CO
BHYTPEHHMM IOMaMeTpoM 185 MKM M TOJMMHOM CTeHKM 35 MKM. AKTHBHAaA
IOJIMHa IIOJIOBOJIOKOHHEIX MeMOpaH cocTaBJaja 235 wMMm. Iloo aKTHUBHOM
OJIVMHOM TIOJIOBOJIOKOHHOM MeMOpaHH I[IOHMMaeTCHa OJMHa [IOJIOBOJIOKOHHOM
MeMOpaHH 0e3 3BaJMBOYHOM MaCCH, KOTopasd MMeeTCs B pPacCHOpsKeHUU
04 OLleHKU CBOMCTB [IPOHUIIAEMOCTH, TaKMX Kak KOBQOUIIMEHT
duabTpaluuM, KIMPEHC ¥ KO20OMUMeHT VIIbLTpaduibTpalur. BHYTpeHHUM
IOVaMeTp IIOJIOBOJIOKOHHOT'O MeMOPaHHOT'O (QMUIbTpa COCTaBJIAJ B CepeluHe

34 MM. B OCTaJIbHOM IIOJIOBOJIOKOHHHM  MeMOpPaHHBM OUILTP  MMeJ
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KOHCTPYKLMIO, ONMCaHHYyK B pas3neje «MeTom M3MEepeHMA  O3eTa-—
noTeHumasga». g #nUsMepeHMAd Kos00MUMeHTa QUIbLTpalUMM IIPUMEeHAJIN
[JiasMy KPOBM UeJiloBekKa B cooTeercTBUM ¢ DIN EN ISO 8637:2014. OH
Takxe VMEHYEeTCHa  «KOBOOULMEHT OUIbTPaUUM  ILJIa3MED»  aJIbOyMMHA.
PacTBROp IJja3Me I[IOCPEICTEOM BIIyCKa TeKyuel Ccpelb NpPOoIlyCcKajll uepes
epBoe IPOCTPaHCTBO IIOJIOBOJIOKOHHOT'O MeMOpPaHHOT'O ¢ounbTPRA,
OXBaTHBAaKIlee BHYTPeHHee IIPOCTPAHCTBO IIOJIOBOJIOKOHHHX  MeMOpaH,
norokoM 500 wMiI/MmMH. Bo BTOpoe TIPOCTPAHCTBO  IIOJIOBOJIOKOHHOTO
MeMOpPaHHOTO OQMIbLTPpa uYepes BIYCK IJA TeKydeM cpelb IIPOTUBOTOKOM
nomaBajiM UYMCTYD BoOy mnoTokoM 100 wmi/mmH. UYepes 5, 10 m 30 Mmu
OIpeneliajiM KOHLEeHTpaluw allb0yMMHA Y IIepBOTO M BTOPOI'O BIIyCKa OJid
TeKyudel Cpelibl TIepBOT0 TIPOCTPaHCTBa IIOJIOBOJIOKOHHOTO MeMOPaHHOTO
dubETpa M Ha CTOPOHe QuiIbTpaTa, Ha OCHOBaHMM UYel'0 COIJIaCHO
CTaHIOapTy roJiyuasiu KOBOIUILIMEHT OUIIL TPaLUNA . B KauecTBe
M3MEPUTEJIEHOTO [Ipubopa MCIOJb30BaliM Monesib Cobas Integra 400
plus mnpomseomcTBa Roche Diagnostics GmbH, Mannheim. W3MepeHUe
IIPOBOOMJIM B COOTBETCTBUMM C TecToM ALBTZ NPpUMEeHUTEJIEHO K MOUe.

[Tpumep 1: [MpomusBOOCTBO COOTBETCTBYKIIEN N300peTEeHND
IIOJIOBOJIOKOHHOV MeMOpaHE

[0134] TIlpaouJIbHEL PacTBOpP, COCTOAWMM M3 16 BeC. UYacTen
IOJINCYJILQOoHAa (P3500 mpousBOomcTBa Solvay), 4,3 Bec. yacTu
NOJUMBUHMWINMPPOIOoHa (K81/86 mnpoussoncTBa Ashland) u 79,7 Bec.
yacT DMAC, OpuM IIepeMelMBaHuM, Oerasaluy M C HarpeBaHueMm mgo 60°C
OpeBpaTWJIM B TOMOTEHHYH INIPAOWMJIEHYK Maccy. 3arTeM B IPAOUJIBHYIO
Maccy nobaBMJIM o—TOKObepoJl (mpousBomcTBa Sigma Aldrich) Tak, uTo
OOJIS o—Tokobeposa B NOpAOWMJILHOM Macce cocTaBasaina 0,01% Bec. IOnd
[IOJIyYeHMSA KoaTyJdTopa cMemaJu 35% Bec. DMAcC m 65% Bec. BOIOH U
DO0aBMIM IIOJUBUHMUIINIMPPOIMOOH (K81/86 mpomsBormcTBa Ashland) Taxk,
UTO HOOJIA MNIOJUBUHMINIMPPOJIMIOHA cocTaBuja 1 T Ha kr (1000 uyacTen
Ha MWJIJIMOH) KoaTyJdaTopa. lpAIMIBHYKR MaccCy TIMIpM I[IOMOMM IeJIeBOM
GMIIb epPH C LeHTPaJIbHEM KaHaJIOM 0JIsd rnomaun KoaryJjiaTopa
npeofbpas30oBajiM B MNPAOEeHYK HUTE C IMaMETPOM BHYTPEHHEeTIO KaHaljla 185
MKM ¥ TOJIIMIMHOM CTeHkM 35 MkM. KoaryJldaTop BBOOMJIM BO BHYTPEeHHee
IPOCTPAHCTBO IIOJIOM MHNpsSIeHO¥ HUTH. TeMIepaTypa MejleBOM OUJIbEPEH
cocramyasga 70°C. IpameHyild HUTE [OPOBOOWUIIM UYepes OCagUTesIbHYI

meJsib, aTMochepa B KOTOPOM XapakTepusyerTcs OTHOCUTEJILHOM
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BJaxHocTrio 100%. BreCcOTa ocaIMTeJIbHOM meJ cocTabJgaja 200 wM,
BpeMsa IIPOXOXIEHMS UYepe3 OCalUMTeJIbHYK leJlb yYyCTaHOBMIIM paBHeM 0,4
c. BaTeM IIpAleHyK  HUTH HalpabBJIAJIM B  OCaIUTeJIbHYK  BaHHY,
cocToAmy® M3 BOOHE C TeMIepaTypoi 80°C, roe B 2 pesyJbTarTe
ocaxIeHnd oBpas30BHBAJIACH [IOJIOBOJIOKOHHA A MeMOpaHa. 3aTeM
[IOJIOBOJIOKOHHYIO MeMOpaHy HanopaBJIAIN B [IPOMEIBHEIE BaHHEL C
TeMrnepaTypoir or 75°C mo 90°C. Ilocsle BTOTO  [NOJIOBOJOKOHHYIO
MeMOpaHy I[oABepTalld IpollecCy CYIKM IOpK TeMraepaType orT 100°C mo
150°C. BaTeM TIIOJIYUEeHHYK IIOJIOBOJIOKOHHYK MeMOpaHy [OIpM IIOMOIM
MOTAJILHOM MalMHEL MIpeof®pas30BHBaJ M B CBOO HUTeM. M3 CMOTAHHOTO
CBOIDa HUTEeM M3TOTaBJIMBAaJIM IIYUOK IIOJIOBOJIOKOHHEX MeMOpaH.

[0135] 3aTeM IIYyYKN IIOJIOBOJIOKOHHEIX MeMOpaH M3BECTHEM
crmocofoM MPUMMEHSAJM IJIS I[IPOM3BOINCTBA I[IOJIOBOJIOKOHHHX MeMOpPaHHEBIX
GMIIBTPOB . ITOJIOBOJIOKOHHEM MeMOpPaHHEM buIe TP CTEPUIINBOBAJIN
crmocofoM CTepuM3aluy IIapoM, OIIMCaHHEM B 3adBKe Ha »naTeHT DE
102016224527.5. C 2TUM CTEPWUJIM30BAHHEM I[IOJIOBOJIOKOHHEM MeMOpPaHHEM
OMIIBTPOM TIPOBOIOMIIM MCIIEHTaHMA B COOTBETCTBUM C METOIaMM OILIeHKMU
O3eTa—-IoTeHIMalla, aKTHUBalMM KOMIIJIEMEHTa M IIOTepM TPOMOOLUTOB.
PesyJbTaTH OTIEeJIbHEIX VICIIHT aHUM [TOJIOBOJIOKOHHEIX MeMOpaH,
M3TOTOBJIEHHEIX B COOTBETCTBMM C IIpuMepoM 1, IIpencTaBJIEHH B
Tabmuue 1.

[IpuMep 2: [Ipon3BOOCTBO COOTBEeTCTBYyKIEN MN300pEeTEHUIO
IIOJIOBOJIOKOHHOV MeMOpaHEH

[0136] s NPOU3BOOCTBA COOTBETCTBYyKIEN U300peTEeHNO
[IOJIOBOJIOKOHHOY MeMOpaHH U (uJIbLTpa ObUIM BHOPAaHHE TakKKe Xe MCXOIHHEe
YCJIOBUSA, KakK M B TIOpuMepe 1, 3a MCKJIOUEHMEM TOT'O, UTO HOOJIA
INOJIMBUHWIINIMPPOJMIOHAa B KoaTryJdTope cocTabBjgsajla 1,5 T Ha ko (1500
yacrTen Ha MWJIJIMOH ) KoaryJdaTopa. C DTUM CTEPUIN30BaAHHEM
[TOJIOBOJIOKOHHEIM MeMOpaHHEM dUIIE TPOM IPOBOONIIN VICTIEITaHU A B
COOTBETCTBMM C MeTOoIaMM OlLEeHKM JO3eTa-IoTeHlMala, aKTUBaLUU
KOMILJIEMEeHTa ¥ IIOoTepu TpoMOOLUMTOB. KpoMe 2TOr0o, CTepUJIM30BaHHLHM
[IOJIOBOJIOKOHHEM MeMOpPaHHBEM OMJILTP I[IOOBEPIJIM YCKOPEeHHOMY CTapeHMUo
npu 80°C B Teuenme 30 wum 60 QOHEM B COOTBETCTBUM C «MeToIoM
V3MEPEHUSS JIS OLEeHKM BIKMPOBAHMA IIOJMBUMHMIINIMPPOJMIOHa» . IlocJe
COOTBETCTBYKIETO COCTaApMBaAHMA MNIPOBEJIM OlLeHKY BJoMpoBaHmsa PVP.

I1ga wmu3MepeHMUsS KpaeBoT'o YyIJla, coIepXaHusa PVP B TIIOJIOBOJIOKOHHOM
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MeMOpaHe, cComepXaHnd IIOJIMBUHWIINIVPPOJINIOHA B OimzJexameM K
[IOBEPXHOCTM CJIOe ¥ COOTHOWEeHMA BLECOTH IIMKOB CNO- m  SO2° B
[IOBEPXHOCTHOM cJIoe [IOCPEenCTBOM TOF-SIMS, COOTBEeTCTBYKIME
[IOJIOBOJIOKOHHEE MeMOpaHHBE QUIILETPH OTKPEBAaJM, MeMOpPaHE BHHVMAJIM U
VCIIOJIBE30BAJIM  IOJIS  MUCIHTAaHWM. Pe3yjibTaThH  OTHEJIBHEX  MCIHTaHUM
[IOJIOBOJIOKOHHEIX MeMOpaH, M3TOTOBJIEHHEX B COOTBETCTBUM C IIPMMEPOM
2, IpencTaBJIeHH B Tabauiie 1. HOIOJIHUTEeJIEHO onpenesiain
KO2QOMIIMEHT QUIbLTpaluMM ajbOyMmHa uyepe3 5 mmH, 10 MmH m 30 MMH.
IaHHEIEe IHOpencTaBJieHH B Tabiule 2. KpoMe 3TOr0, B COOTBETCTBUU C
IPUBENEeHHOMW BHIIE MEeTOIMKOM M3TOTOBUIM MeMOpaHy C IMaMeTPOM
BHYTpeHHero KaHaJa 210 MKM UM ToOJmMHOM cTeHkM 40 MKM, KOTOPVIO
VCIIOJIb 30BaJin 0JId onpenejyieHmnsa oTepu TPOMOOLUTOB COTIJIaCHO
abCOJIIDTHOMY MeTOoNy .

[Mpumep 3: [MpouzBOOCTBO COOTBETCTRYKIIEN M300peTEeHND
IIOJIOBOJIOKOHHOV MeMOpaHE

[0137] oiisa NIPOU3BONCTBA COOTBETCTBYyKIEN N300peTeHNO
IIOJIOBOJIOKOHHOM MeMOpaHE M COOTBEeTCTBYKIMETO OQOMIbLTpa OBUIM BHOPAHE
TakMe Xe MCXOOHBe YCJIOBMA, KaK M B IpuMepe 1, 3a UCKIOUEHMEM
TOT'O, UYTO HOOJIA MIOJUMBUHWINMPPOJMIOOHA B KoalyJiATope COCTaBJiAJla
2500 BeC. JacrTen Ha MUJIJIMOH . C STUM CTEPUIIMB3OBAHHEM
[IOJIOBOJIOKOHHEM MeMOpaHHEM dmiis TPOM IPOBOIOVIIN VCIIEITaHU A B
COOTBETCTBMUM C MeTOomaMM OLeHKM »O3eTa-IIoTeHLMala, aKTUBaLN
KOMILJIEMEHTa ¥ IOTepu TPpOoMOOUMUTOB. Pes3yJIbTaTh OTIOEJNbLHEIX WCIHTaHUM
[IOJIOBOJIOKOHHHX MeMOpaH, WM3TOTOBJIEHHEIX B COOTBETCTEBUM C IIPMMEPOM
3, mnpencTarJieHH B Tabjuue 1.

[Mpumep 4: [MpouzBOOCTBO COOTBETCTRYKIEN N300peTeHND
IIOJIOBOJIOKOHHOV MeMOpaHEH

[0138] Oiis NIPOU3BONCTBA COOTBETCTBYyKIEHN N300peTeHNO
IIOJIOBOJIOKOHHOV MeMOpaHE M COOTBETCTBYKIMETro OQUIbLTpa OBUIM BHOpPAHH
Takye Xe MCXOOHBe YCJIOBMA, KaK M B IpuMepe 1, 3a UCKIOUEHUEM
TOT'O, UYTO HOOJIA [IOJIUMBUHWINMPPOJMIOOHA B Koal'yJiATope COoCTaBJIAlla
3000 Bec. uyacTeM Ha MWJIMOH, M KOHIUeHTpaluusda o-ToKodpeposa (BUT.
E) B OpaguibHOM Macce cocrabadga  0,05% (Bec./Bec.). C o5TuM
CTEPUJIM3OBAHHEIM I[IOJIOBOJIOKOHHEM  MeMOpPaHHEM  QUIIETPOM  IIPOBOOWUIIN
MCIHTaHMAg B COOTBETCTBMM C MeToOaMM OLEeHKM -O3eTa-IIoTeHlMrana,

aKTHBalVil1 KOMIIJIEMEHTa " rnorepm TpOM@OLI,T/ITOB . KpOMe oTOTI'O,
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CTepUIN30BaHHEN TIOJIOBOJIOKOHHEM MeMOpaHHBM dnIb TP MMOOBEPIIIN
YCKOPEHHOMY CcTapeHuo npu 80°C B Teuenme 30 wm 60 [OHelr B
COOTBETCTBUNU c «MeTomoM - UBMEepeHUd oJis OLIEHKM  BJIOUPOBaHUSA
NOJIMBUHUJIIIUPPOJIUIOHA . [Mocae COOTBETCTRYKIETO cCoCTapuBaHUA
IPpOBEJIM OlLIEeHKY DJIoMpoBaHMA PVP. Pe3yJbTaThH OTIOEJIbHEX MWCIHTaHUM
[IOJIOBOJIOKOHHEIX MeMOpaH, WM3TOTOBJIEHHEIX B COOTBETCTBUM C IIPUMMEPOM
4, mnpemncTaBJieHH B Tabiuue 1.

[Ipumep 5: [MpousBOOCTBO COOTBETCTRBYKIIEN n300peTeHND
IIOJIOBOJIOKOHHOV MeMOpaHEH

[0139] s NIPOU3BONCTBA COOTBETCTBYyKIEHN N300peTEeHNO
[IOJIOBOJIOKOHHOY MeMOpaHH U (uJIbLTpa ObBUIM BHOPAaHHE TakKKe Xe MCXOIHHEe
YCJIOBUSA, KakK M B TIIpuMepe 1, 3a MWCKJIOUYEHMEM TOT'O, UTO OOJIA
MNOJIMBUHWIINIMPPOJMIOHa B KoaTryJidTope cocTabBJgsajla 1,5 T Ha kr (1500
yacTeM Ha  MWUJIJIMOH) KoaryJdaTopa, nopM  2TOM, B KoaryJaTope
Ucroab30Baau PVP Tuma KO90. B OpaouibHOM MaccCe MCIOJIb30Baiu PVP
TUIIa K81/86. Co CTEPUIIMBOBAHHEIM  IIOJIOBOJIOKOHHEM  MeMOpaHHEM
OMIIBTPOM TIPOBOIOMIIM MCIIEHTaHMA B COOTBETCTBUM C METOIaMM OILIeHKMU
O3eTa—-roTeHUMaNa . oiga M3MepeHud KpaeroTro yrJia, conepXaHns
[IOJIMBUHUJINIMPPOJIUIOHA B OJmM3JIexaleM K IIOBEPXHOCTU cJjoe n
COOTHOIEeHMa BHCOTEH INIMKOB CNO™ m SOz B IIOBEPXHOCTHOM CJIOe
nocpencreoM TOF-SIMS, COOTBeTCTByKIME IIOJIOBOJIOKOHHEE MeMOpaHHEE
GMIIE TPEL OTKpPEIBAJINA, MeMOpaHH BEHVMAaJIN n VCIIOJIB 30BaJIn oJid
VCIIETaHUM . Pe3yJibTaTH OTIOEeJIbHEIX UCIETaHUM [IOJIOBOJIOKOHHEX
MeMOpaH, WM3TOTOBJIEHHHX B COOTBETCTBUM C IpMMepoM 5, OpeldcTaBJIeHEH
B TabJjunile 1. MeMOpaHH, COOTBETCTBYyKIME 2TOMY IpUMeEpPY,
XapakKTepr30BaJliCh O0COBEHHO BEICOKMM CooepXaHMeM PVP Ha
[IOBEPXHOCTM BHYTPEHHEIO KaHaJla, B UYaCTHOCTM, IIO CPaBHEHMI C
IIPMMEPOM 2 OCYIMECTBJIeHUS M300peTeHMA. [HOMNOJHUTEJBEHO OIpelelIsaln
KOBQOUMIIMEHT OQUIbLTPpaLMM allbOyMMHa dYepe3 5 mmH, 10 MmH m 30 MMH.
IaHHHE HOpencTaBJIeHH B Tabjauile 2.

[Tpumep 6: [MpouzBOOCTBO COOTBETCTRYKIIEN N300peTEeHND
TIOJIOBOJIOKOHHOV MeMOpPaHE

[0140] oiisa IPOU3BONCTBA COOTBETCTBYyKIEN N300peTeHNIO
IIOJIOBOJIOKOHHOM MeMOpaHH U (UuIbLTpa ObBUIM BHOPAaHHE TakKKe Xe MCXOIHHE
YCJIOBUSA, KakKk M B IpuMepe 1, 3a MWCKIOUYEHMEM TOI'O, UTO HOOJIA

INOJIMBUHUIINIMPPOJIMOOHA B KoaIlyJdaTope cocTakJgsaila 1,5 1 Ha kr (2000
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YyacTel Ha  MUJIJIMOH) KoaryJj4aropa, opmM  5TOM, B KoaryJaTope
ucrnoabsoBaau PVP Tuna KO90. B OpaoMbHOM MacCe MCIOJIb30Baju PVP
TUIIa K81/86. Co CTEPUIIMBOBAHHEIM  IIOJIOBOJIOKOHHEM  MeMOpPaHHBM
GMIIETPOM [POBOOUIIM MCIBETAHMA B COOTBETCTBMM C MeToOaMM OLIeHKU
O3eTa-IIoTeHUMasla . s M3MepeHusAa KpaeBoro yria, ConepXaHnd
NOJIMBUHUIIIIMPPOJIMOOHA B Oz IexameM K [IOBEPXHOCTHU cJioe u
COOTHOIIEeHMA BBICOTE IIMKOB CNO- m SOz B IIOBEPXHOCTHOM CJIOe
nocpencreoM TOF-SIMS, COOTBETCTBYKIME IIOJIOBOJIOKOHHEE MeMOpaHHHE
OMIIE TPEL OTKpPHEBAJN, MeMOpaHE! BEHVMAaJIN n VICIIOJIbL 30BaJIn o4
VCIIEITaHUM . PesyJibTaTE OTIeJIbHEX VCIHTaHUM IIOJIOBOJIOKOHHEIX
MeMOpaH, WM3TOTOBRJIEHHHX B COOTBETCTBMM C IPUMEPOM 6, IIpeOCTaBJIeHE
B Tadnule 1. MeMOpaHEH, COOTBETCTBYHIME 3TOMY IpUMepy,
XapaKTepn30BaJliCh OCOBEeHHO BEICOKMM ConepXaHMeM PVP Ha
[IOBEPXHOCTM BHYTPEHHEI'O KaHala.

[Mpumep 7 [MpomuzBOOCTBO COOTBETCTRYKIIEN N300peTEeHND
TIOJIOBOJIOKOHHOV MeMOpPaHE

[0141] oiisa NIPOU3BONCTBA COOTBETCTBYyKIEN N300peTeHNIO
IIOJIOBOJIOKOHHOV MeMOpaHH UM QuIbTpa OHJIM BHOpPaHH TakKMe Xe MCXOIOHHE
YCJIOBMSA, Kak ¥ B IpuMepe 1, 3a MUCKIOUEHMEM TOI'O, UYTO [OOJIA
INOJIMBUHUIINIMPPOJIMIOOHA B KoaIlyJdaTope cocTakJgsaila 1,5 1 Ha ko (1000
yacTe¥ Ha  MUJIJIMOH) koaryJsdaropa, opm  5TOM, B KoaryJaTope
UCHIoJib30BaiM PVP Tuma K90. B NpAOMJILHOM Macce MCIOJb30Bajin PVP
TUIIa K81/86. Co CTEPUIIMBOBAHHEIM  I[IOJIOBOJIOKOHHBEIM  MeMOpaHHEM
GMUIIETPOM [IPOBOOUIIM MCIIHTAHUA B COOTBETCTBMM C MeTOoOaMM OLIeHKU
IO3eTa—-IoTeHUMasa. onsa V3MepeHud KpaeBoro yroJja, cConepXaHnd
IIOJIUBUHUJIIIVMPPOJIUIOHA B OmsIIexameM K [IOBEPXHOCTHU cJioe u
COOTHOIEeHa BBICOTEHL IIMKOB CNO™ m SOz B IIOBEPXHOCTHOM CJIoe
nocpencreoM TOF-SIMS, COOTBETCTBYKIIME IIOJIOBOJIOKOHHEE MeMOpaHHHE
OWMIIE TPEL OTKpPHEAJIN, MeMOpaHEl BHHVMAaJIN n VCIIOJIBL 30BaJIn o4
VICTIEITaHUM . PesyJibTaTE OTHeJIbHEX VCHHTaHUM IIOJIOBOJIOKOHHEIX
MeMOpaH, WM3TOTOBRJIEHHHX B COOTBETCTBMM C IPUMEPOM 7, IpedCTaBJIeHE
B Tabijumue 1.

CpaBHUTEJIbHEN [IpUMED 1: [MpousBOOCTBO CPaBHUTEJIEHOM
IIOJIOBOJIOKOHHOV MeMOpaHE

[0142] oiida NIpOU3BONOCTBA CPaBHUTEJILHOM [IOJIOBOJIOKOHHOM

MeMOpaHE ¥ COOTBETCTBYKIETO oUIILTPa OBJIM  BHIOPAHEL TaKue Xe
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MCXOIOHEE YCJIOBMSA, KakK ¥ B IIpuMepe 1, 3a MCKIOYeHMEeM TOI'0, UTO
IOJIA TOJMUBUHWIINIMPPOJMIOHA B KoaryJsTope cocTaBJasajla 1,5 1©/kr
KoaryJjdaropa (1500 BecC. yacTelM Ha  MWJLIJIMOH) , comepXxaHue  o—
TOKObepoJa B NP AIUIILHOMU Macce COCTaBJIAJIO 0,00%. Co
CTEPUJIMBOBAHHEIM IIOJIOBOJIOKOHHEM  MeMOpPaHHEM  QUIIETPOM  IIPOBOOUIIN
VCIHTaHMA B COOTBETCTBUM C MeTOLaMM OLEeHKM aKTMBalMM KOMILJIEMEeHTa
n norTepmu TPOMOOLIUTOE . Kpowme 2TOTO, CTEepUJIM30BaAHHLIN
IIOJIOBOJIOKOHHHY MeMOpPaHHHY OUILTP [HOABEPIVIM YCKOPEHHOMY CTapeHU’
npu 80°C B TeueHme 30 wmum 60 OHE B COOTBETCTBUM C «MeTomoMm
M3MEePEeHUa IJIS OLEeHKM BSJIOUPOBaHUA IIOJUBMHUIIVMPPOJIMIOHa» . Ilocie
COOTBETCTBYKIIETO COCTAPMBAHMA I[IPOBEJIM OLeHKY SBIoMpoBaHmiag PVP.
PesyJibTaTH OTIeJIbHEIX VCIHTaHUM [IOJIOBOJIOKOHHEIX MeMOpaH,
M3TOTOBJIEHHEIX B COOTBETCTBMM CO CpaBHUTEJIBHEM IIpMMepoM 1,
npencraBJieHsl B Tabimue 1.

CpaBHUTEJbHEN IpUMep 2 [Ipon3BOLCTEO CpPaBHUTEJBLHOM
TIOJIOBOJIOKOHHOV MeMOpPaHE

[0143] oiisa NIPOU3BONOCTBA CPpaBHUTEJILHOM [IOJIOBOJIOKOHHOM
MeMOpPaHE ¥ COOTBETCTBYKRIEeTO (uabTpa ObUJIM  BHOpaHE Takue Xe
MCXOIOHEE YCJIOBMA, KakK ¥ B IIpuMepe 1, 3a MCKIKOUYEHMEM TOI'O, UTO
IOJIA  IOJUBMUHMIINIMPPOJMIOHA B  KoaryJsaTope cocTaBiasajla 0  10/koD
KoaryJjaropa, comepxaHue a—ToKopeposa B IpAOWUJIBHOM Macce
cocraByasayo 0,00%. CO CTepMJIM3OBAHHHEM IIOJIOBOJIOKOHHEIM MeMOpPaHHEM
OMIIETPOM MNPOBOIMJIM MCIETAaHMA B COOTBETCTBMM C MeTOOaMM OLEHKU
o3eTa-IloTeHIMalla, aKTMBalUMM KOMILIJIEMEHTa, I[IOTepM TPOMOOLUTOB WU
BIIIOVMPOBAHYA TMOJIUBUHMINVPPOAMIOHAa. KpoMe B5TOTO, CTEepMIM30BaHHBEM
IIOJIOBOJIOKOHHHY MeMOpPaHHHY OUILTP MHOABEPIVIM YCKOPEHHOMY CTapeHU’
npu 80°C B TeuenHme 30 wmum 60 QOHE B COOTBETCTBUM C «MeTomoMm
M3MEepeHUa IOJIS OLEeHKM BSJIIOUPOBaHUA IIOJIUMBUMHUIIIIMPPOJIMNIOHa» . Iloce
COOTBETCTBYKIETO COCTAPMBAHMA I[IPOBEJIM OLEHKY SJIMpoBaHMA PVP.

[0144] ;g wW3MepeHMda KpaeBoTo YyIUla, comepxaHusa PVP B
TIOJIOBOJIOKOHHOM MeMOpaHe, comepXaHnsd NIOJIMBUHWIIIIMPPOJINIOHA B
OIM3JIexalleM K IIOBEPXHOCTM CJI0e M COOTHOUWEHMSI BHCOTH IMKOB CNO™ u
SO2” B IHNOBEPXHOCTHOM cCJjioe nocperncrsoM TOF-SIMS, COOTBeTCTBYKIINME
[IOJIOBOJIOKOHHEE MeMOpaHHEEe QUIIETPH OTKPHEBAaJM, MeMOpPaHE BHHVMAJIU U
VCIIOJIb30BaIM  IOJIS  MCIHTaHUM. PesyJlbTaTH  OTHEJILHHX  MCHIHTaHUN

TTOJIOBOJIOKOHHEIX MeM@paH, M3TOTOBJIEHHEIX B COOTBEeTCTBUUA CcO
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InpenocTraBJIEeHEI B

Tabauie

1.

HOTIOJIHUTEJILHO ONpenesyiaiM KOoB0pQUUMeHT O(UILTpaluM ajibOyMMHa uYepes

5 MmH,

3TOTO,

MeMOpaHy C IOUaMeTpOM

crTeHkm 40

MKM,

10 Mg m 30 MMH.

BHYTPEHHETI'O

HaHHEIE npencraBJIEeHEI

KaHalJla

KOTOPYK MCIIOJIBE30BajJli

TPOMOOLMTOB COTJIACHO abCOJIOTHOMY MeTOonoy .

CpaBHUTEJIbL HEM

IpuMep

IIOJIOBOJIOKOHHOV MeMOpaHEH

[0145]

MeMOpaHBL

VMCXOIOHEIE YCJIOBUA,

IOOJIA

KoaryJjaropa
TOoKOpepoIa
NpaneHrss HUTE CXJIOIBBaJach,

@Mﬂpr oJIA TIPOBeIeHMA MSMepeHMﬁ.

Oiisa

IPOMU3BOIACTRBA

COOTBEeTCTBYyKIIEIT'O

(5000

B IOpAOWJIBHOM

BeC.

TIIOJIMBVMHMIJITIMPPOJIMIOHAa B

B OTHOIEHMNV OTIOEeJIBHOI'O BOJIOKHa

yacren

Macce

IJIA

B Tabjuie 2.

210 MKM U

[TpoM3BOOCTBO

CPaBHUTEJILHOM

pusTPa

Kak u B IpuMepe 1,

Ha

OBLIIN
3a MCKJIOUeHMeM TOTIOo,

KoaryJiaTope

BHOPAHEL

oripeneJieHnA

Kpowme

B COOTBeETCTBUM C HpMBeHeHHOﬁ BHIIE MEeTOIMKOM WM3TOTOBUIIN

TOJIIMHOM

rnoTepu

CPaBHUTEJILHOM

coCcTaBJIAdJla

MMJIJIMOH) ,

COoCTaBJIAJIO

0,01%.

CoIoepXaHNre

Tarme

Bo

I[IOJIOBOJIOKOHHOM

Ke
uTo
/KD
o—

BpeM4

INOBTOMY HEBO3MOXHO OBJIO M3TOTOBUTH

Taxkxe OBUIM HEBO3MOXHH MSMepeHNMA

(KpaeBOW YTOI) .

Tabmuua 1: PesyJdbTaTH MCCJIeOOBaHUM IJA HOPpUMepoB 1-7 U
CPaBHUTEJILHEX [IPUMMEPOB 1 M 2
SJUIOMPOBaH | SJIoMpoBaH PLT Poc IseTa- KpaeBo | Comepx
ue PVP me PVP loss T [IOTEeHLMU 71 .PVP B
uepes 30 yepes 60 P Cha aJsl MB yToJ, BOJIOKH
IoHell oHell B ° e %
YCKOPEHHO | YCKOPEHHO yac
inle} 0o ;%
cTapeHus, | crapeHUusd,
1077 1077
MT'/3JIeM. MT'/3JIeM.
BOJIOKHO BOJIOKHO
Mpumep 1: 34% 30% -4
PVP 1000
4/ MJTH
BuT. E
0,01%
pumep 2: 1100 1600 29% 18% -3,9 52 3,5
PVP 1500
4/ MJTH
BuT. E
0,01%
pumep 3: 57% 17% -2,1
PVP 2500
4/ MJTH
BuT. E
0,01%
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[lpumep 4: 1000 1100 47% 8% -1,9
PVP 3000
u/MJIH
BuT. E
0,05%
[pumep 5: -2,97 45,4
PVP 1500
u/MJIH
BUT. E
0,01%
PVP K90 B
KOaryJaTop
e
[Ipumep 6: -2,89 47,0
PVP 2000
u/MJIH
BuT. E
0,01%
PVP K90 B
KoaryJaaTop
e
pumep 7: -3,57 45,4
PVP 1000
u/MJIH
BuT. E
0,01%
PVP K90 B
KoaryJaTop
e
Cp. nopuMep 11000 - 29% 19%
1: ( CIIMIIKOM
PVP 1500 BBHICOK. )
u/MJIH
BUT. E
0,00%
Cp. npumep 4200 5200 100% | 1
2:
PVP O
u/MJIH
BUT. E
0,00%
u/MJIH — YacTel Ha MUJIJIMOH

67 3,5

do O
o
|
[e0)
<
[e0)

[0146] OSmmoupoBaHue PVP ouenuBagu uepes 30 wmwimum 60 1»OHel
crapeHus npu 80°C M OTHOCHUTEJILHOM  BJAXHOCTM BO3Oyxa <5%.
l3MepeHHOE 3HaueHMe IIpencTarBjieHo B 1077 Mr Ha 32JIeMeHTapHoe
BOJIOKHO . [pyIMe WM3MepeHHHE 3HAUeHMA I[IOJIydeHH JIsg o0pa3LoB, He
[IOOBEePTraBIMXCA CTapeHun. KpoMe 3TOTO, IIPOBEJIM M3MEpPeHMe KpaeBOoTo
yIJla IOJS MMeKmeTrocsa B HOpomaxe IManm3aTopa «Fresenius FX60». Ero
BeJIMuMHa cocTaBujla 64°. B rTabmuue 1 T[pencTaBJieHH OaHHBEE B
OTHOLWEHUNM [IOTEepU TPOMOOLUTOB COIJIaCHO CPaBHUTEJIEHOMY MeTONY .

ComepxaHue PVP B OJjmsjiexalleM K [IOBEPXHOCTU CJIOE:
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pumep 2: 24,1%
Ipumep 5: 28,7%
Ipumep 6: 29,8%
pumep 7: 27,7%

CpaBHUTEJILHEM Ipumep 2: 21,3%

CoOTHOIeHMe BECOTE NMKOB CNO- M SO2° B IIOBEPXHOCTHOM CJIOE,

onpeneisigemMoe MeTonmomM TOF-SIMS

Ipumep 2: 5,15
Mpumep 5: 6,50
Ipumep 6: 6,20
Ipumep 7: 5,20
CpaBHUTeJBHEM IOpuMep 2: 4,04
[0147] Cnextp TOF-SIMS (aHMOHH) IOpUMepa 2 I[OIpelCcTaBJIEH Ha
our. 3a, crnexktp TOF-SIMS CpaBHMTEJIBHOT'O NpMMepa 2 [OpeIcTaBJIeH Ha
our. 3b.
[0148] Tabmuua 2: KosdpduuimeHT  OUILTpaLUM  ajlbOyMMHA B
npuMepax 2 U 5 M CpaBHUTEJILHOM IIpUMepe 2
KondpdpuiimeHT KosdpdpuiimeHT KosdpopuiimeHT
ouneTpaumm  (Sk) buneTpaumum (Sk) bunbsTpauun (Sk)
5 MmH 10 vmH 30 vmH
Ipumep 2 0,0020 0,001¢ 0,0005
[Ipumep 5 0,0023 0,0017 0,0005
[IpumMmep 6 0,0069 0,0020 0,0007
[0149] OTueTJIMBO nposaBpJigeTCcd rageHue KORdPULIMEHT A
dubTpauumu Cco BpeMeHeM. UYepes 30 MMH yCTaHaBJIMBaeTCd IIOUTU
HeM3MeHHOe paBHOBecCcHe. I[lpedlloUuTUTEeJIEHO I[I0 BO3MOXHOCTM MeHbllee
CHIDKeHMe kKoROOULIMEHTA OMIILE TPalIUU aJIbOyMMHaA, IIOCKOJIBKY 0Jis
OMaJin3aToOpOB XKeJjlaTeJbHa He3HauuTeJIbHasd HauvaJlbHad norep4d
ajle0yMmHa. IlosToMy B Tabiule 3 I[IPUBOOUTCSA TakKXe COOTHOIEHME

KondOuLMeHTa OQuIbTpaluuy dYepe3 5 MMH M 10 MMH WM 4Yepe3 5 MUH WU

30 MmMH.

[0150]

Tabauila 3:

CooTHOIEeHnEe

opuMepax 2 U 5 M CpaBHUTEJILHOM IIpUMepe 2

KOBpoULIMeHTa

bunbTpauuM B

CooTHomeHMe Sk

(5 mmu) /Sk

(10 MmH)

CooTHomeHMe Sk

(5 mmH) /Sk (30 MmH)
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[lpuMmep 2 1,25 4,0
MlpuMmep 5 1,35 4,6
CpaBH. IpuMep 2 3,5 9,9

[015]1] CpaBHUTeJIBHBEM I[IPUMEP OTUEeTJIMBO IeMOHCTpUpYyeT OoJiee
pe3koe IameHMe KoOadpOMLUMeHTa QUIbTpalMM B Hadajle MCHOBETaHMA. OTO
o3HayaeT, UTo B omaamsaropax, XapaKTepU3yolnuxca TakuM  Xe
PABHOBECHBEM KOBQOUUMEHTOM OQUILTPpaALMM TIIoCcJe 0oJiee OJUTEJIBEHOT'O
MCIHTaHMSAg, COOTBETCTBYKIME M300peTeHMo MeMOpaHB WM OMaJIM3aTOPE
OBHapPYyXMBAT 3HAUUTEJILHO MEHBIYID HaudaJlbHYyKn I[IOTepl aJjibOyMMHA.
TaxkmmMm oBpas3oM, yJlydimaeTcs aJIMMeHTapPHBMN craTryc HalieHTOR,
IPOXOOAMMX JeUueHMe C MCIOJNIB30BaHUMEM COOTBETCTBYINX M300peTeHUID
MeMOpaH MM OMajin3aTopa.

[0152] IaHHEIE OILIEHKM IOTEPUM TPOMOOUMTOB abCOJIOTHBEM METOIOM:

Tabmmnua 4
[loTepda TPOMOOLMUTOR, CTraHIDapTHOEe OTKJIOHeHUe,
[Ipumep 2 18,6 3,1
CpaBH. HIpuMep 2 66,8 14,3
[0153] IOiga I[oJiydeHMsa  HOaHHBEIX B IIpUMepe 2 IIpoBeJin 68

VCIHTaHMM, B CPaBHUTEJILHOM IIpuMepe 2-22 WCIHTaHMUSA, Ha OCHOBaHUU
[IOJIYUEHHEX PEes3yJbTaTOB M3MEPeHMM PpacCuMTalM CPeIHI BeJIMUMHY .
OkasaJjioChb, gTo COOTBETCTBYKIIME n300peTeHUD MeMOpaHH
XapaKTepmusynTcd 3HAUUTEJIBHO MeHbIIen norTepemn TPOMOOLUTOR,
u3MepeHHOM MeTonmoM «OueHkM «Platelet Loss» (a®COJIOTHHEIN MeTOI) »,

n, TaKVM O@paSOM, ABJIAITCA OoJlee TI'eMOCOBMECTUMEMHA .
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YTOUHEHHAS $OPMVYJIA M3O0BPETEHNUA

1. TIloJloBOJIOKOHHasA MeMOpaHa, BKJKUYaKmasd MaTepuaJl MeMOpPaHH,
comepxamu THUAPOQOOHEM M TUAOPOOUIBLHEIM IIOJMMEp, M, KpoMe 5STOoTo,
IO MeHbIleM Mepe, OOVH HepacCTBOPMMEIM B BOIe AaHTHMOKCUIAHT,
oTJIMYaKmascsa TeM, UYTO HepacTBOPMMHM B BOIOe AaHTHMOKCUIAHT, B
YaCcTHOCTHM, XUPOPACTBOPUMEIM BUTAMMH, B UYAaCTHOCTHU, OQ—TOKODepoJ MM
TOKOTPUEHOJI IIPUCYTCTBYeT B KoJmuecTBe oT 0,005 mo 0,25% Bec.
OTHOCHUTEJILHO ofmero Beca IIOJIOBOJIOKOHHOM MeMOpaHH.

2. TloJoBOJIOKOHHasa MeMOpaHa I[Io II. 1, oTjauyamnmadgcd TeM, 4To
TUOPOQOOHEM IIOJMMEP COOEPXUT IIOJIMUCYJIEOOH.

3. TloJIOBOJIOKOHHasa MeMOpaHa I[I0 II. 1 WiIM 2, oTJMyawnlascsa TeM,
uTo BIIIOUPOBaHKME TUOPOOUIIEHOTO rnoJjimmMepa, B YaCTHOCTHU
NOJIMBUHMJIMIUPPOJMIOHA, I[IOCJe XpaHeHrsa B TeueHue 30 mueit npu 80°C
Y OTHOCUTEJILHOM BJIAXHOCTM BO3IyXa <5% cocraBjgeT MeHee 4000%1077
MI' Ha 53JIeMeHTapHOoe BOJIOKHO, B UYacCTHOCTM, Imocje 60 gmHel mpu 80°C
UM OTHOCUTEJILHOM BJIAXHOCTM BO3IyxXa <5% cocraBjgeT MeHee 5000%1077
MI' Ha BJIEMEHTAapHOEe BOJIOKHO.

4. [ToJIOBOJIOKOHHAaA  MeMOpaHa  IIO OIOIHOMY U3 IiIl. 1- 3,
oTJIMYaKIasacs TeM, uTo TUOPOOUIIE HEI IOJIMMED COOEPXUT
MIOJIMBUHUJIIIMPPOJIMUIOH .

5. [ToJIOBOJIOKOHHAaA  MeMOpaHa  IIO OIOHOMY U3 Iirl. 1- 4,
oTJMUanascs TeM, uYTo, II0 MeHbllel Mepe, Ha OIHOM IIOBEPXHOCTU
[IOJIOBOJIOKOHHOM MeMOpaHH VMeeTCs IOOIIOJIHUT €JIb HEIM
IOJIMBUHUJINIMPPOJIMUIOH .

6. [ToJIoBOJIOKOHHAaA  MeMOpaHa  II0 OIOHOMY U3 Iirl. 1- 5,
oTIIMYaKmasacs TeM, uTo Ha MIOBEPXHOCTHU BHYTPEHHETO KaHaJla
IIOJIOBOJIOKOHHOM MeMOpaHB »O3eTa-IIoTeHlLMaJl cocTarjsgeT oT -1 MB 1o
MeHee, uyueM -7/ MB, B uYacTHoOCTHM, oOoT -1 MB mo -5 MB, B UYacTHOCTH,
or -1 MB mo -4 wMB.

7. [ToJIoBOJIOKOHHAA  MeMOpaHa  II0 OIOHOMY U3 IiIl. 4- o,
oTIIMYaKmasac s TeM, uTo KOHILIeHTpaluusa MIOJIMBUHUIINIUPPOJINIOHA B
BauzIexameM K IIOBEPXHOCTM CJIOe BHYTPEHHeIO KaHalJla IIOJIOBOJIOKOHHOM
MeMOpaHH COTIJIaCHO M3MepeHMK MeTonoM XPS cocrTaBasgeT 22% WK
DoJiee.

8. [ToJiloBOJIOKOHHAaA  MeMOpaHa IO OIOHOMY U3 TiIl. 4- 7,

oTJIMUaKniasacsa TeM, UTO COOTHOIIEHME BHCOTH IMKOB CNO m SO,



57

nsMepeHHoe MeTonmoM TOF-SIMS, B IIOBEPXHOCTHOM CJIO€ BHYTPEHHEIO
KaHaJla MeMOpaHe cocTaBJysgeT 4,5 miam OGoJiee.

9. [ToJiIoBOJIOKOHHAA  MeMOpaHa  IIo OIOHOMY U3 IiIl. 4- 8,
oTJIMYaKrlaaca TeM, uTo comepxXxaHue NIOJIMBUHWIININPPOJINIOHA B
MIOJIOBOJIOKOHHOM MeMmOpaHe cocTaBJgeT oT 3 mo 5% (Bec./Bec.).

10. TIloJoBOJIOKOHHasa MeMOpaHa IO oO»gHoMy w3 nn. 4- 9, B
KOTOPOM CpPelNHEeBReCOBOM MOJIeKYJIAPHEM Bec (Mw) PVP Ha I[IOBEpPXHOCTHU

BHYTPEHHEeI'O KaHaJla MeMOpaHB OoJblie, ueM PVP B 0o0beMe MeMOpPAaHH.

11. [ToJIOBOJIOKOHHA A MeMOpaHa info) II. 10, B KOTOpOMn
CpeIHeBeCOBOM MOJIEKYJIAPHBIM BecC (Mw) PVP Ha IIOBEPXHOCTHU
BHYTPEHHETO KaHaJla MeMOpaHH BoJiblle, 1000000 T'/MOJIE,
NpennouTUTeJSIbHO, DoJbIine 2000000 T/MOJIE, ocoBeHHO

NpennouTuTeNIbHo, OoJjbme 1000000 r/mMosis m mo 3000000 r/mMosb, eme
foJjiee OPenlIouTUTEJIBHO, BoJsibme 2000000 r/mosis m  mo 3000000
T/MOJIb, WM CpPeIOHEeBeCOBOM MOJIeKYJIIPHEM Bec (Mw) PVP B oOBbeMe
MeMOpaHe MeHbme 1000000 1T/MOJIB, MNPEOIOUTUTEJIBHO, COCTaBJIAET OT
500000 r/moJib mo MeHee 1000000 r/MOJIb.

12. TIIoJIOBOJIOKOHHas MeMOpaHa 1o 1. 10 wmwim 11, B KOTOpOM
OTHOIIEHME CPeOHEBEeCOBOI'O MOJIEKYIIAPHOTO Beca PVP B kKoaryjJaTope K
CpeIHeBeCOBOMY MOJIEKYIIAPHOMY BEeCcy PVP B P SAOUJILHOM Macce
cocTampJgeT, IO MeHbllel Mepe, 1,2, OPeOloOUTUTEJILHO, II0 MeHbleM
Mepe, 2, foJjlee MNOpPenOnouYTUTEJIEHO, or 1,2 mo 3, eme BoJee
OpenrnodyTuTeJIbHO, OT 2 OO 3.

13. TIloJJOBOJIOKOHHasa MeMmOpaHa IO O»OHOMy w©3 nmo. 1- 12, B
KOTOPOM OTHOmMeHre KOQ0OUIIMeHTa O(UIILTpaluM ajbOyMMHa, M3MEepPeHHOTO
yepes 5 MMH, kK KO20OMIMeHTY OMUILTpalluM, HU3MepeHHOMYy uWepes 30
MUH, COIJIACHO MeTOIy Wu3MepeHMs HacCTOoAmeI'o OIMCaHMsI, COCTaBJIsgeT
MeHee 7, B YacTHOCTM, MeHee 5.

14. TIloJJOBOJIOKOHHasa MeMmOpaHa IO O»OHOMy w3 . 1- 13, B
KOTOPOM OTHOmMeHre KO0OuIIMeHTa O(UIILTpaluM ajJbOyMMHa, MW3MEepeHHOTO
yepes 5 MMH, K KO20OMIMeHTY OMUILTpallMM, HW3MepeHHOMy dYepes 10
MUH, COIJIACHO MeTOOy Wu3MepeHMsS HacCTOoAmeIo OIMCaHMsa, COCTaBJIfgeT
MeHee 3, B YacTHOCTM, MeHee 2.

15. TloJoBOJIOKOHHasd MeMOpaHa IO OJHOMY M3 IIIl. 1- 14,
oTJMYaKmasCcsa TeM, UYTO IIOBEepPXHOCTL BHYTPEeHHeIrO KaHajla obpa3yeT C

BOIOW KpaeBOW YyTOJ, W3MEPEeHHHM MeToIoM «OIpenejyleHrMe KpaeBOTO
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yoJla ©6», MeHbme 57°, B uUacTHOCTM, MeHblle b55°, B YacTHOCTH,

MeHbme 47°.

16. TloJOBOJIOKOHHasd MeMOpaHa IO OJHOMY M3 IIIl. 1- 15,
BRJIOYAKIIA 4 MaTepural MeMOpaHE:L, conepXxamun TUIPOOOOHHM u
TUOPOQUIIL HEIM IOJIMMED, oTJINYaKlasicg TEeM, uTo SIIOUPOBaHNE

TUIPODUIIEHOTO TIIOJIMMEpa, B YaCTHOCTM [NOJUBUHUIINIMPPOJIMIOHA, IIOCJe
xpaHeuus B TeueHre 30 nHeir npu 80°C M OTHOCUTEJIBHOM BJIAXHOCTHU
Bo3Ooyxa <b% cocraBjgeT MeHee 4000*1077 M Ha BJeMeHTapHoOe
BOJIOKHO, B UYacTHOCTU, mnocje 60 gpHeir npu 80°C M OTHOCUTEJILHOM
BJIAXHOCTU BO3IOyXa <5% cocTaBJIgeT MeHee 5000*1077 MI Ha
DJIEMEHTApPHOE BOJIOKHO, M UYTO Ha IIOBEPXHOCTHM BHYTPEHHEeI'O KaHaJjla
IOI3eTa-IIoTeHlIMaJl cocTaBJsgeT oT -1 MB @mo MeHee, uyeM -7 MB, B

yacTHOCTM, oOoT -1 MB mo -5 MB, OoJjiee KOHKpeTHO, OT -1 MB mo -4

MB.

17. TIloJIOBOJIOKOHHas MeMOpaHa IO OIOHOMY M3 III. 1- 16,
BKJIIOUAKIA 4 MaTepual MeMOpaHsl, conepxamun TUIPOGOOHHM u
TUOPOGUIIL HEIM [IOJIUMED, oTJIMYaKrasaca TeM, uTo DIIOUPOBaHNMeE

TUIPOOUIIEHOTO IIOJIMMepa, B UYaCTHOCTM NIOJUBUHUIINIVMPPOJIMOOHA, I[IOCJe
XpaHeHus B TeueHre 30 pHei npu 80°C M OTHOCUTEJILHOM BJAXHOCTU
Bo3Ooyxa <5% cocraBjggeT MeHee 4000*1077 M Ha SJeMeHTapHoOe
BOJIOKHO, B UYacTHOCTU, nocje 60 gpHeir npu 80°C M OTHOCUTEJILHOMU
BJIAXXHOCTU BO3IOyXa <5% cocTaBJIsgeT MeHee 5000%1077 MI Ha
2JIEMEHTAapHOe BOJIOKHO, M UTO IIOBEPXHOCTE BHYTPEHHEeIO KaHaja
obpasyeT C BOIOW KpaeBOWM YIOJ, MUBMEPEeHHHM MeTomoM «OnpenejieHue
KpaeBoro yIJla ©6», MeHbme 57°, B dYacTHOCTHM, MeHpme 55°, B

YacTHOCTM, MeHble 47°.

18. TIloJJOBOJIOKOHHasd MeMOpaHa IO OIJHOMY M3 IIIl. 1- 17,
BKJIIOU A A MaTepral MeMOpaHH, conepXxamum TUIPOOOOHHM u
TUIPOOUIIL HEM IIOJIUMED, OTJIMYaKaAaAC A TeM, uTo DIIOUPOBaHKE

TUIPOPUIIEHOTO TIIOJIMMEpa, B UYaCTHOCTHM [NOJUBUHUIIIIMPPOJIMIOHA, IIOCJe
xpaHeuus B TeueHre 30 gnHei mnpu 80°C M OTHOCUTEJIBHOM BJAKXHOCTHU
Bo3Oyxa <b% cocraBjgeT MeHee 4000*1077 M Ha SJEeMeHTapHoOe
BOJIOKHO, B UYacTHOCTU, mnocje 60 gpHeir npu 80°C M OTHOCUTEJILHOMU
BJIAXHOCTU BO3IOyXa <5% cocTaBJIgeT MeHee 5000%1077 MI Ha
2JIEMEHTAapHOEe BOJIOKHO, ¥ UTO OTHOIEeHMe KOnboduiiMeHTa OUIILTpPALUNA

alLOyMMHAa, W3MEePeHHOTO uYepes 5 MMH, K KO20OMUMeHTY OMJIbLTPaLnM,
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u3MepeHHOMY udepe3 30 MMH, COIJIaCHO MeTOoOoy M3MepeHMS HaCTOoAmeTo
omMcaHusa, COCTaBJIgeT MeHee 7/, B YaCTHOCTHM, MeHee 5.

19. TloJoBOJIOKOHHasd MeMOpaHa IO OJHOMY M3 IIIl. 1- 18,
BKJIOUAKIAa g MaTepurall MeMOpaHH, comepxammmn TUOPOQOOHE u
TUOPOOUIBLHEM I[IOJMMEep, OTJIMYanmascsa TeM, UYTOo IHoTeps TPoMOOLUMTOB,
u3MepeHHasa coIJlacHo MeTony «OueHka «Platelet Loss» (abCoJIOTHBEM
MeTom) », cocTaBJigeT MeHee 50%, NPEennouYTUTEJILHO, MeHee 30%,
OCOBEeHHO IPellloUTUTEJIbHO, MeHee 20%.

20. TIOJIOBOJIOKOHHEM MeMOPaHHBEM OQUMJILTP, BKJIOUAKIMM MHOXECTBO
[IOJIOBOJIOKOHHHX MeMOpaH 10 OOHOMY M3 . 1- 19.

21. IOuanmszaTop, OpeldHa3HAUYEeHHHM IJS IT'eMoIMaliM3a, BKJIOUAINUN
MHOXECTBO IIOJIOBOJIOKOHHEIX MeMOpaH II0 OOHOMY M3 . 1- 19.

I[Io DOBEpPEHHOCTHU



1/4

570079

T
| e ¥

6~ _ ; =———ﬁm _

)
3 . 4
OUr. 1

YCTPOVICTBO A/18 UCTIbITAHUS AUATIASATOPA



2/4

-
HATMOPHBIA fﬁ
PE3EPBYAP ‘
MY TAMETP
KEITHLEY 2000 7
VOOEPEHLVAToHGM 2
MAHOMETP
5*—*‘ l _ﬂ50
D I i)
(U0 U ) TN YemsiPexom08oM
243 1 Jdo KIATIAH
our. 2

WCMBITATENbHAA YCTAHOBKA NS M3MEPEHIS [I3ETA-TOTEHLIMATA NOMOBONTOKOHHbIX MEMBPAH

3/3a

OTBEPCTME 14
MAHOMETPA

4/4g ‘L\‘ 5/5

ES: - INEKTPOL

2/2a
OUT. 2A

VCTIbITATENBHAA YCTAHOBKA 1151 UISMEPEHIS ISETA-TOTEHLVATA NMOSOBOMOKOHHbIX MEMBPAH




UMNYMLCOB/KaHAN

x10° NAMIO8-3C: Iosioe BONOKHO, BHYTPEHHSS OBEPXHOCTH ©
12 A A
ol _ Mpumep 2 )
CNO 64 _ 53
12"
08 o
6,4

06 -
04| i
, _ o
0.2 s g
1,2 =
0.0 T [ | ENREN TR GRS PR SRR N SR | IR I LA TR '

40 45 50 5 60 65 10
& IMHIL MacChi

OUr. 3A

MACC—CIEKTP (AHUOHbI) [UTA [PUMEPA 2

74



VMNYNLCOB/KaHaN

109
x10° NAMS08-2C: [Tonoe BOMOKHO, BHYTPEHHSS NOBEPXHOCTL ]
12k | 2
CpaBHUTENBHBI NpUME 2
1LOF 59 ]
B == =43
08 CNO 1.2 “
06F |52 T
04+ Cnga 505 N
@ L
02+ B
12
00 i [ JRTEN SR AN D PEANE DR SN NN EHCH AN CRON PRI KOCH RN SEN KN CEEN EEE I R T R Y R G |
40 45 50 55 60 65 70
OUrl. 3B

MACC—CINEKTP (AHMOHbI) 114 CPABHUTENBHOIO MPUMEPA 2

n3b; cmame:‘24

vlv



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

IHoMmep eBpa3uiicKkoii 3asBKH:

202191754

CM. JOTOTHUTCIBHEIH JTHCT

Cormacuo MexxayHapoasoii mareHTHOH Kiaaccupurammu (MITK)

A. KITACCU®UKALUA TTPEIMETA U30BPETEHUS:

b. OBJIACTE TTOMCKA:

A61M 1/16, BOID 61/24, 69/02, 69/08, 71/44, 71/68

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

Espacenet, EATIATHC, EPOQUE Net, Reaxys, Google

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

B. JOKYMEHTEHI, CYHUTAIOINUECS PEJIEBAHTHBIMI

Kareropms* CCBUTKH HAa JOKYMEHTEHI C YKA3aHHEM, TJI€ 3TO BO3MOKHO, PEICBAHTHBIX YACTCH OtHocHTCS K myHKTY No
EP 0749775 B1 (ASAHI MEDICAL CO., LTD) 13.08.2003,

X myHKTEI 7-9, 11 (opmymsr, maparpadsr [0026]-[0027], [0029] 1-19, 21

Y 20

Y US 2011/0114559 A1 (FRESENIUS MEDICAL CARE DEUTSCHLAND GMBH) 20

19.05.2011, mynxrst 1, 9, 18, 23 dopmy s

A US 2007/0080108 A1 (MARIKO KURODA et al.) 12.04.2007 1-21

A EP 2737916 A1 (ASAHI KASEI MEDICAL CO., LTD) 04.06.2014 1-21

A EP 2719408 A1 (ASAHI KASEI MEDICAL CO., LTD) 16.04.2014 1-21

I:I MOCJICAYOIMUE JOKYMCHTEI YKA3AHBI B PO JODKCHU U

* OcoOBIe KATCTOPHI CCBUIOMHBIX JOKYMCHTOB:

«A» - DOKYMCHT, OLPCICIHIFOIIUA OOIIHH YPOBCHD TCXHHKH

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

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

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

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

«T» - Goee MO3MHMUIA JOKYMCHT, OITy OJIMKOBAHHBIH ITOC/IC AATHI IPHOPUTETA H
[IPHBEACHHBIH I MOHAMAHI H300PSTCHI

«X» - HOKYMCHT, UMCIOINUiT HAnOO0JIee OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
MOPOYAINHAI HOBH3HY HIH H300PeTaTe/IbCKIil YPOBCHB, B3ATHIH B OTACIBHO-
CTH

«Y» - HOKYMCHT, HMCIOINUiT HAnOO0JIee OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
MOpOYAaInHii H300PeTaTeNbCKALl YPOBSHD B COUCTAHNH C APYTUME JOKYMCH-
TaMH TOII Jke KaTerOpHK

«&» - MOKYMEHT, SBIITIOMANCA TATCHTOM-aHATIOTOM

«L» - JOKYMEHT, IPUBCACHHBIH B OPYIUX IELIX

Jata mpoBeacHHS MATCHTHOTO moucka: 26 ampens 2022 (26.04.2022)

VIO THOMOYEHHOC JTHIIO
3aMeCTHTETb HAYATBHAKA Y PABICHHUS YKCIICPTHREI -
HAYAITBHUK 0TACTA (OPMAIBEHON SKCIICPTH3HI

Famgrmsilimeny

! Doy mogrmacas
FREE TR0 PR R

1623340346872 A.10. Porosxun

HL CH=Forogid - J. 1.
siemir10.06.2021-09.08 2026




OTYET O TATEHTHOM NNOUCKE Homep eBpasuiickott 3aBici:
(10MOTHHUTEJILHBIH JINCT) 202191754

KJIACCUDOUKALIMA TTPEAMETA U30BPETEHUS (mpoxomkenne rpadsr A)

A6IM 1/16 (2006.01)
BO1D 61/24 (2006.01)
BO1D 69/02 (2006.01)
BO1D 69/08 (2006.01)
BO1D 71/44 (2006.01)
BO1D 71/68 (2006.01)




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings
	Search Report

