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Immobilization of heparin by hydrogels on the basis of
polyvinylpyrrolidone copolymers has been investigated and
possibility of creation of high-hydrophilic tromboresistive
dialysis membranes on their basis has been confirmed.

Hydrogel membranes were obtained by graft polyme-
rization of 2-hydroxyethyl methacrylate (HEMA) over PVP in
aqueous medium, what allowed to combine the synthesis stage
and membrane swelling. The permeability of the synthesized
hydrogel membranes in the dialysis process for the aqueous
solutions of sodium chloride was determined at the special
dialyzer with peristaltic pump. The saturation of membranes
with heparin was realized in glycerin buffer solution (1M
glycerin solution, pH=2,7), which contained 250000 units of
heparin in 1 1. The amount of sorbed and desorbed heparin
was determined by photocolorimetry.

Synthesized hydrogel membranes with PVP links have
advanced immobilization ability relative to heparin. Increased
content of heparin on membranes with PVP is assigned, to our
opinion, by the formation of ionic connections between
heparin and PVP macromolecules. Also it should be taken into
account that PVP link may exist as ketoform or in the form
that contains nitrogen cationic atom.

In spite of the fact that part of cationic form is insigni-
ficant, mentioned links connect heparin anions efficiently. As
a result, PVP-heparin complex is so strong, that heparin does
not precipitated for 24 hours at membranes keeping in
solutions with different pH. Here the selective-transport
characteristics of membranes are changed insignificantly.

We have established that the presence of —OH and N—
C=0 hydrophilic groups in the composition of membrane
copolymers increases their sorption ability which is characte-
rized with water content. The increase of PVP content multi-
plies dialysis permeability of hydrogel membranes based on
HEMA-PVP, but their strength falls down. Hence, changing
hydrogel chemical structure it is possible to change permeabi-
lity of membranes on the basis of HEMA-PVP copolymers.

High-hydrophilic membranes synthesized on the basis of
HEMA-PVP copolymers sorb plenty of water and form poly-
meric hydrogels, possessing high elasticity. All these factors
also create additional preconditions of successful coexistence
with biological tissues similar to the physical state. At the sa-
me time they have low strength sharply limiting their
application.

It has been established that strength of hydrogels can be
increased by introduction of additional polyfunctional
monomers to the initial composition, but in such a case their
permeability and elasticity diminish substantially. Moreover,
there is another strange fact. The introduction of monomers in
some cases decreases mechanical strength of hydrogels.

Previous medical researches confirmed the high thrombo-
resistance of the synthesized high-hydrophylic PVP-contai-
ning membranes at their contact with blood.
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Hocniosceno immodinizauiro 2enapumny 2iopozenamu Ha
OCHO6I Kononimepie nonigininniponioony i niomeepoicena
MOMHCTUGICMb CMEOPEHHA HA IXHill OCHO8I BUCOKO02IOpO-
invrux mpomodopesucmenmnux oianizHux memopan.

KorouoBi cioBa — rimporeneBi MemOpaHM, HOMNIBiHII-
TPOJTiIOH, TeNapyH, TeMOoIiali3, TPOMOOPE3NCTEHTHICTb.

l. BcTtyn

Po3pobnenns remoaiazisHUX MEMOpaH, CepLeBOY/IHH-
HUX IMIUIAHTATIB 1 IHIIMX INTYYHUX OPraHiB BUCYHYJIA
po0JIeMy CTBOPEHHS TPOMOOPE3UCTCHTHHX MaTepiaiB.
OnHuM 3 e(peKTUBHUX IUIAXIB IiJABHIICHHA TpoMOope-
3MCTEHTHOCTI MOJIiMepiB € iMMOOiLTi3alisl Ha IX MOBEpXHi
MIPUPOJHOTO AHTHKOATYJISIHTa KpoBi remapuHy. OCHOB-
HOI TPOOJIEMOI0 iMMOOLTI3aIll remapuHy, 30KpeMa Ha
TOBEPXHi IIOJNIMEPHUX IUTIBOK, € TIOCTifiHA, MPUYOMY
3BeJieHa 10 MIiHIMyMY JecopOlisi HOro mpu KOHTakTi 3
KpoB’10. Hali0ib11 nepceKTHBHUMH Y IIbOMY HAlpsIMKY
BOAUarOTHCS IOJIMEPHI TiAPOrelni, SKi € piIKO3MINTHMHU
MONIMEpaMH, OAEPKAHUMH TOJNIMEPU3HULIEI0 T1APpOdiIb-
HUX MOHOMEpIB y IPUCYTHOCTI 3IIMBAIOYUX areHriB. Taki
MOJIiIMEpH 371aTHI OOMEXEHO HaOpsKaThu y Bofi 1 (i3po3-
YMHaX 1 MICTUTH B HAOpsIKiioMy cTaHi 10 90% Boau, BOHM
MAalOTh BUCOKY ITPOHUKHICTB JUIS Pi3HOMAHITHUX HU3BKO-
MOJIEKYJSIPHUX CYOCTpaTiB i BUCOKY 3aTpUMYIOUYy 3laT-
HICTh BITHOCHO BHCOKOMOJICKYJIIPHUX CIIONYK. Y TOM ke
yac, Tiporeni, siKi BAKOPUCTOBYIOTHCS Ha IIPAKTHUIIl, X0ua
W BiI3HAYAIOTHCSI B 3arajlbHOMY BUIIJKy HIKYOIO
ajre3i€ro 1 arperamiero TpOMOOIUTIB KPOBi MOPIBHSHO 3
rizpodoOHIMHU TONiMEpaMH, yCe K XapaKTePH3YIOThCS
HEJIOCTATHHOI0 aHTHUTPOMOOIeHHICTIO. MOXIIMBUM BHPi-
IICHHAM ITi€l MPOOJeMH MOXXE CTaTH HOHHA 1MMOOITi-
3allisl renapyuHy Ha TiAPOTeNsX MOMiBIHIIIMIPOIiIOHY.

Il. Pesynbtatn Ta 06roBopeHHs

IpgporeneBi MeMOpaHU OJCP)KYBAJIU MPHUIICIUICHOO
nonimMepu3aitiero 2-riapokciernnmerakpwiaty (FTEMA) mo
noniBiHimmipomizony (M.M. 10-28'10%) B BogHOMY cepeno-
BHIII, IO JIO3BOJIMJIO CYMICTUTH CTaJil0 CHHTE3Y 1 HaOps-
KaHHsg MeMmOpanu [1]. Tlepen mocmimkeHHAMH MeMOpaHU
MPOMUBAIM B JUCTWIIHLOBaHIA BOmi mpotsiroM 48 rox mis
BUJIAJICHHSI 3aJIMIIIKIB HEMPOpPEaroBaHUX NpOAYKTiB. BusHa-
YeHHsI TPOHUKHOCTI CHHTE30BaHMUX TiIpOresieBUX MeMOpaH
B IIpoIeCi Aiaymi3y Uil BOAHMX PO3YMHIB XJIOPHAY HATPitO
MIPOBO/IWITH Ha CIICIIaJIbHO CKOHCTPYHOBAaHOMY JTiajli3aTopi 3
BUKOPHCTaHHSM IIE€PUCTAJIBTHYHOI rommy. Hacuuenns
MeMOpaH TerapuHOM MPOBOIWIN B TITIIIMHOBOMY Oydep-
HoMy po3umHi (1M po3umn rminuny, pH=2,7), sxwuii
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MmictuB 250000 oguaune renapuny B 1 1. Kinbkicts cop-
00BaHOro 1 JecOpOOBAaHOrO remapuHy BHU3HAYAId METO-
oM (hOTOKOIIOPUMETPii, KU IPYHTYEThCS Ha KIJIbKiC-
HOMY BH3HAY€HHI KOMIUIEKCY TelapuHy 3 METHICHOBHM
roIyOuM.

JlocnmipKeHHsIMA ~ BCTQHOBJIEHO, 10 CHHTE30BaHi
rizporeneBi MeMmOpaHH, SIKI MICTATh JIaHKH IONiBiHIJ-
MPOJIiIONY, BiJ3HAYAIOTHCS MiIBUILEHOI0 IMMOO1Ti3aIii-
HOIO 3[JaTHICTIO I[OA0 I'eHapUHy.

[ligBumieHnii BMICT TemapuHy Ha MeMOpaHax 3
MOMIBIHUIMIPONIZIOHY, HAa HAIly JYMKY, BU3HAYaeThCs
YTBOPEHHSIM 10HHHX 3B’S3KIB MK MaKpOMOJIEKYJIaMu
renapuHy 1 momiBiHUTHiponinoHy. Ilpu nosicHeHHI mMexa-
HI3My 3B’S3YBaHHS CIiJi BpaXOBYBAaTH, IO JIAHKa IIOJi-
BIHUIIPOIIOH MOXe icHyBaTd a0o y BHIVISII KeETo-
¢dopmu, abo y GpopMi, 110 MICTUTH KaTIOHHHUH aTOM HITPO-
reny [2]:
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I xouwa, 3rimHo mitTeparypHux naHux [2], yacTka
KaTiOHHOT ()OpPMU HE3HAUHA, OJTHAK IIi JAHKHU J03BOJISIOTh
eQEeKTUBHO 3B’sI3yBaTH aHIOHW remapuHy. YTBOPEHUH B
Ppe3yNbTaTi KOMILIEKC TOJIBIHUIITIPOIIIOH-TeNapyH HACTiNb-
KU MIIHUH, 1110 P BUTPUMYBaHHI MeMOpaH B pO3YMHAX
3 pizuuM pH (rninpHOBOoMy Oydepnomy (pH=2,7), ¢i3-
poszuuHi (pH=7) 1 po3uuHi HaTpit0 TETPaOOPHOKUCIOTO
(pH=9,1)) mpotsirom 24 TOx TemapuH MPAKTUIHO HE
BuIsBCs. [Ip 1IbOMY CENEKTHBHO-TPAHCIIOPTHI XapakTe-
pucTHKY MeMOpaH 3MiHIOIOThCsl HesHavHo. [1logo MemOpan
Ha ocHOBI moml EMA 1 MoaudikoBaHOi IIETIONI03U, TO B
KUCJIOMY 1 HEHTPaJbHOMY CEPEIOBUILI CIIOCTEPIraeThCs
HEe3HaYyHe BUJIUICHHS AaHTHKOATyJIsHTa, TOAI SIK B
JTyXHOMY BOHO 3pocTae 110 80...95%.

BcraHoBieHo, 1m0 HasBHICTH Yy CKJIaii KOIMOJIMeEpiB
MeMmOpaH qBox TuIliB Tigpo¢ineaux rpym (-OH i N-C=0)

€ TPUYMHOIO TiJBUILEHHS 1X COpOIiHHOI 3J1aTHOCTI, siKa
XapaKTepU3yeTbcsi BOAOBMICTOM. TakoX BHSBIEHO, IO
301IBIIEHHST BMICTY ITOJIBIHUIITIPOJIIOHY TPUBOAUTH 10
301IbIIeHHS Miani3Hoi MpoHUKHOCTI (Knac) Timporene-
BuX MeMOpaH Ha ocHoBi [ EMA-nomniBiHinmiposiioH, ane
iXHSI MIIHICTh TPH [BOMY MOHWXKYETbCs. OTKE, 3MiHIO-
oYM XiMiuHy OyoOBY TiJpOreiiB MO)KHA HaIrpaBiIeHO
3MIHIOBaTH IPOHUKHICTh MEMOpaH Ha OCHOBI KOMOJIi-
MepiB 'EMA-1omniBiHiIIT posTiI0H.

CuHTe30BaHi rijiporesieBi MeMOpaHu Ha OCHOBI KOIIO-
qimepiB TEMA-NONiBIHUTIIPOJIZIOH, COPOYIOYH BEIUKY
KUJIBKICT BOJIM, YTBOPIOIOTH MOJIIMEpHI TiIporemi, sKi
BiJ[3HAYAIOTHCSI B OCHOBHOMY IIiJIBUII[EHOIO €JaCTHYHIC-
TIO, III0 TaKOX CTBOPIOE JOJATKOBI MEPEIyMOBH YCIIIII-
HOT'O CITiBiCHYBaHHS 3 OlOJIONYHUMH TKaHWHAMU 32 CIIO-
piaHeHicTIO (hi3UYHOTO CTaHy

[NorepeaHi MeMUYHI JOCITIHKEHHS MiATBEP I BUCO-
Ky TpOMOOPE3HCTEHTHICTh CHHTE30BaHUX TIiIpOrelIeBUX
TOMIBIHIIIMIPOTIIOH-BMICHUX MeMOpaH MpU KOHTAaKTi 3
KpOB’10.

BucHoBOK

BukoHaHMMU JOCIIDKEHHSIMHU BUSIBJIEHA MOXIIHBICTh
(opMyBaHHsSI BUCOKOTIAPOQIUIFHHUX Iialli3HUX MeMOpaH
Ha ocHOBI komoiimepiB EMA 3 momniBiHiIIipostiioHOM,
3MATHUX 1IMMOOINII3yBaTH Ha TMOBEPXHI TEMapHH, 3 UIH-
POKUM CIEKTPOM CEJEKTUBHO-TU(Y3IHHUX 1 MIIHICHUX
XapaKTepUuCTuK, BcraHoBieHo, mo aacopOoBaHU TMO-
BEPXHEI0 MeMOpaH remnapuH cTiiikuil 10 aii ¢izpo3unHiB
MPOTATOM TPHUBAJIOTO dYacy, IO Iepemdadae CTabiIbHI
aHTUTPOMOOTeHHI BJIACTUBOCTI, IO Pa30M 3 BHUCOKOIO
MIPOHUKHICTIO 1 PO3/LITIOBAILHOIO 3/IATHICTIO Mependavae
iXHe edeKkTHBHE BUKOPUCTAHHS B IIPOIIECaX reMoJlializy.
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