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Cunmes06an0 HO61 NOAIYPEMAHCEHOBUHY HA, OCHOBT NOAIOKCUNPONIAEH2ATKOMO Ma 2,4-,2,6-To-
ayinendiizouianamy 3 euxopucmanmnam diaminie (1,6-zexcamemuanendiamin abo 4,4 -diamino-
dueniameman) ax nodosiHCYEaAI8 MAKPOAGHUI02G 3 PIBUNHO IMMOBLAIZ08AHUM PoAam-KON 10~
2osarum gpepouernom. Ilposedeno 19 cnexmpockoniuni ma @Giduko-mexaniumi 00CAIOHCEHMHA
OMPUMAHUTL NOAIMEPHUL Mamepianis. Jocaidocenns Gapmarkokinemury nposok206aHoi dop-
MU Poaam-KkoH 1020641020 GePoueny 6 ckAGIE MONYPEMAHCEMOBUH C810UaMb MPo 010A02T4HY
AKMUBHICTND CUHMEZ08GHUT NOAIMEDILE.

CyuacHuil po3BUTOK XiMil BUCOKOMOJIEKY/ISIPHUX CIIOJIYK HOTPeOy€e HOBUX IOJIIMEPHUX MaTepia-
JIB 13 3aJaHUMM BJIACTUBOCTSIME JIjIsl TIOTPeO Xipypril. 3HavUHA yBara MPUJIUISETHCS PO3POOII
IUIIBKOBUX ITOKPHUTTIB 13 BJIACHOIO OIOJIOTIYHOI aKTUBHICTIO, IOJIMEPHUX CHUCTEM 3 aJPECHUM
TepalleBTHYHIM BILIKBOM Ta 6i0JI0rivHO aTWBHEX iMIianTaniiinux Marepiasnis [1, 2].

OnHuM i3 nUISXiB HaJaHHS 010J0rYHOT AKTUBHOCTI € (izuvuHa iMMOOLITIZaIis Ha 00paHOMY
IOJIIMEPHOMY HOCIT JIIKAPCHKUX PEYOBUH, BITAMIHIB, METAJTOOPTaHIYHUX CIIOJIYK TOIIO. SK pe3yib-
TaT, OTPUMAaHI MaTepiaj i BOJOMIIOTH 3JATHICTIO IMPOJOHIOBAHO BUBLILHSITH OiOJIOTIIHO aKTUBHY
PeUYOBHUHY 0E3110CePEIHBO B MiCIle BAKOPUCTAHHS, TUM CAMUM IPOSBJISIIOYUN CBOIO JIKYBAJIBHY JIifO.

[Moniyperancedosunn (ITVC) € nepcrekruBHUME MaTepiajiaMu, siki MOKYThb OyTH BUKOPHCTA-
Hi IIpY CTBOPEHHI IUIIBKOBUX MaTepiatiiB, 37]ATHUX CTUMYJIIOBATH PereHepaTwBHi mporecu. Bimo-
Mo [3, 4], mo Ha ocrosi IIYC orpumMano mosiMepHi IUHBKOBI MaTepiain 3 BIACHOK GiOJOTTIHOIO
akTuBzicTio. Paninte [5] namu 6yB cunresoBanuii dosar-kon'orosanuii deporen (OKD), sxuii
crumyJiioe pict GibpobsacTHIHUX 1 ricTionUTApHUX €JIEMEHTIB B YMOBAX TKAHUHHOI KYJIBTYPH.
Beenenna OK® no ckaamy IIYC mosBoiuTh orpuMaTi HOBI IUIIBKOBI MaTepiaju, siKi 37aTHI
HPOSIBJIATH GIOJIOTiYHY aKTUBHICTH Y MICIi BHKOPUCTAHHS.

Merta HAITOTO JOC/IiKEHHST — CUHTE3 000N IHOI AKTUBHOCTI HOBUX ILIIBKOBHX MaTepiaJis,
orpumannx Ha ocHOBI IIYC muisixom ¢izuanoi immobimizarii GKO.

ExcnepumeHnTasibHa yactuHa. Mamepiasu. Postar-KoH 1oropannii (peporeH cuaTe3yBaJn,
3rijiHo 3 MerozoM, onmcanuM y pobori [6]. ITomiokennponinenriikons (ITOIIN) 3 MM 1000 cy-
IIUJIU TIPY 3AJTMIIKOBOMY THCKY 3 MM DT. cT. ipu Temieparypi (80 £5) °C y reuil cyxoro aprouy
BIPOJIOBK 8 roji 6e3rnocepeiHbo mepe cunresoM. 2,4-,2.6-Tonylnenaiizomianar (TAI) (“Merck”) —
cymimt i3omepiB 3 MacoBum criBsigaomenasam 80/20%, ounimaam eperoHKo0 y BaKyyMi Ipu 3a-
JIMIIIKOBOMY TUCKY 3 MM PT. CT. Ipu Temieparypi kuminis 7880 °C; BUKOPUCTOBYBAJIU CBIXKOIIE-
pernanum. 1,6-Fexcamerunenmiamin (TMJIA) (“Merck”) ta 4,4"-niaminomudenimveran (JIAJID)
(“Fluka”) 3acTocoByBasn 6e3 nogarkoBoro ountnents. N,N-mnmermianeramis (JIMAA) (“Merck”)
HeperaHsijiv 3 CyMinmo 6eH3eH—Bojia y BakyyMi 1ipu Temieparypi kuninas (524 1) °C npu tuc-
Ky 14 MM DT.cT.
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Cunmes norypemaHcetosuHt 3 iduuHo iMMOOIAIZ08AHUM POAAM-KOH T0208AHUM PEPOUEHOM.
[Tonimepni marepiasu 3 dizuuno immobitizoBanauMm OKO orpumysanm y nei craii. Ha mepmriit —
cunTesyBasu jiizorianarauii dhoprosivep (JIPII) ua ocrosi ITOIT i TII upu mosbHOMY CriB-
BijiHomeHHi 1 : 2 3 BUKOPUCTAHHSM JIIaMIiHIB K MOJIOBXKYBAa4IiB MaKpoJaHIrora, a came, [ MJIA Ta
JAI®. TlniskoBuii marepian dpopmysanu 3 20%-ro pozunny nomimepy B JIMAA 3 noganbmmm
BUCYIIIyBaHHSIM y cymmibHil madi npu (70+£5) °C Bupomos:xk 72 rog. Ha apyriit — 3aiiicaoBasiu
diznuny immobinizario PK®D, cunresosanoro paniie [6]. Hapazkku kon’torara B kisbkocri 0,5%
macu nosimepy posunnasin y JIMAA, momasamu 1o 20%-ro poszdmny moJiiMepy, BUJIMBAJIA HA
TeJIOHOBI MKIAMHKY Ta BUCYIITyBau B cynmibHii madi npu (70 £5) °C Bupomosxk 72 o,
Takum guHOM, 0yJI0 OTPUMAHO MOJIIMEPHI MaTepiaju y BUIVIAIl IPO30PHUX ILIBOK YKOBTOI'O KO-
JIBOPY, PO3YMHHUX Yy TMOJISIPHUX PO3YNHHUKAX.

Metoau mociinzKeHb. XiMidny Oy/I0BYy CHHTE30BAHUX PEYOBHUH JOC/TIIKyBaan merogom [
cuekTpockorii. CrekTpu normHaHHs peectpyBasu Ha [H cnekrpomerpi “Bruker” 3 neperBopen-
usam Dyp’e “Tensor-37” B obacti 600-4000 em L. 3paskn mosiMepHUX IUIIBOK 3HIMAJIM METOIOM
[TI1BB na BinourTs. BinHecenus cMyr nmoryimHaHHst 3/iliCHeHO, 3rijiHO 3 ganumu poboru [7].

[Tokasuukyu MinHOCTI HA PO3PUB (0) Ta BIAHOCHOIO HOJOBXKEHHsI (£) CHHTE30BAHUX OJIMep-
HUX IUTIBOK BU3HAYAN 3a joroMoroio po3pusHol Mamuan FU-1000 mpu mBHAKOCTI pyXy 3aKuMy
70 mm/xB, 3rigHo 3 Bumoramu ['OCTy 25.601 [8].

s Busuenust papmakokigeruku 11YC 3 ¢pisuano immobinizoBarum OPKP 6yio po3podiieHo
MOJIEJIb yPazKeHHs HediHKu (2KupoBa ucTpodist) MIISXOM aaKoroyibHol inTokcukari [4]. oci-
JKEHHsT MPOBOAMIN Ha Oiaux 6e3mopoaunx mnrypax-camiisax macoo 150-200 r. locmigaux TBapuu
PO3IiMNIN Ha YOTUPHU TPYIU:

nepuiiii — imitantysasu wiisku Ha ocaosi JIDIT i 'MJIA, siki e mictsits PKD (korTposs 1);

apyriit — immianrysaau 3pasku [IYC wa ocuosi JI®IT i I'MIA, mo micrars 0,6% OKD
(mocuin 1);

Tperiit — immtanTyBasu wiiBku Ha ocHosl JIDIT i JTAJID, ski ve mictsars PKD (koHTPOIIB 2);

yersepTiit — immtantysaiau 3pasku [TYC ma ocuosi JIPIT i JTAJID, mo mictars 0,5% OKD
(mocaiz 2).

Teapun BuBoamin 3 ekciepumenty Ha 7, 14 ta 30 m00y meromom gekarmirtarii. CupoBaTky
KPOBi OTPUMYyBaJIM NLISTXOM 1HKyOyBaHHS KPOBi B TepMocTaTi BIPOa0oBXK 30 XB mpu Temiepary-
pi 37 °C 3 nmogasbumm nearpudyrysanaam npu 3000 06/XB; BAKOPUCTOBYBAJIM JIJIsl BU3HAUEHHST
akTuHOCTI ToryTamareriaporenasu (Iui/II) cnekrpodoromerpuanum merogom [9).

AxruHicrb depmenTy BusHavasm 3a 3miHowo0 onrudHol rycruan (AE) HAJI-He npu 340 um
3a oauHUIIO Yacy. Ak cyObCcTpaT BUKOPUCTOBYBAIM (-KETOTJIyTAPAT Ta COJIi aMOHIIO.

Pesyabpratu Ta ix obroBopeHHsi. [IpoBenennvu HizuKO-MeXaHIIHUMU JIOCI2KEHHSIMU
BCTAHOBJIEHO TaKe: BUCOKY MIITHICTh HA PO3PUB 1 BiJHOCHE TOOBXKEHS MAIOTh 3Pa3KM TOJJIMEPIB
3 disuuno immobimizoBarnm OKO, B gKkuX K MOJOBKYBAY MAKPOJAHIOra OyJI0 BUKOPUCTAHO

1,6-TMJA (rabu. 1).

Tabauys 1. MingicHi XapaKTEPUCTUKYU CHHTE30BAHUX I0JIIMEpIB

Howmep 3paszka ‘ Cxkutaz;, KOMIO3UIIIT o, MIla e, %
1 JPIT + 'MJIA 4,69 £ 0,08 139 £ 3,5
2 DI + TMIA + 0,5% OKD 4,80 + 0,11 219+ 17
3 JPIT + JTA1D 2,74 + 0,05 44 + 8,2
4 APIT + JAAD + 0,5% PKD 2,50 £ 0,04 53 +0,8
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Puc. 1. I9-cnektpu: 1 — JI®II + I'MJIA; 2 — APII + I'MIA + 0,5% OPKD; 8 — OPII + TAAD; 4 — DI +
+ JAI® + 0,5% PKP

[Y-crrekTpu cuaTe30BaHUX MOJIiMeEpiB LtocTtpye puc. 1. HagBuicTs cMyr KosmBaHb VNy IpU
3293 CMil, vc=0 nipu 1724 em i dnm upu 1536 e~ ! eBigunTn PO Te, IO OTPUMAaHI IoJIIMEPH]
marepiasium € ITYC. Ha [H-criekTpax criocrepiraeThbest mosiBa IIMPOKOI cMyTu B iHTepBaJi Big 3400
710 3700 cM ™! 3 mpubmM3HIM MaKcHMyMOM 1pu 3547 ¢M L, 1110 CBIAYITE PO yTBOPEHHS BOIHEBIX
3B’sa3KiB NH-rpynamm.

Hocnimxenns 6iosoriunol akrusaocti PK®P meromoM KynbTypu TKaHuH 5] m1o3BoJmin Bera-
HOBUTH, 110 KOH FOTAT, BHECEHUH JI0 TKAHUHHOI KYJIBTYPH, CTUMYJIIOE picT (hibpodiaacTuaHuX i ric-
TIONUTAPHUX €JIEMEHTIB Ha BCiX eTamnax KyJIbTHBYBAHHS. 3 METOI0 BUBUEHHS OGIONOTIIHOI aKTHB-
HOCTi po3pobJieHnX MaTepiajiB OyJyin IPOBeJIeHI JOC/IiKeHHs (hbapMaKOKIHETUKHU [TPOJIOHTOBaHOI
dopvu K.

Axrusnicts [/IT (A) y cupoBarii KpoBi BU3HAYAETHCA 3 METOIO JarHOCTHKHI 3aXBOPIOBAHD
nedinku. [Ipu 3axBOPIOBAHHAX MEYiHKNA MOXKE CIIOCTEpIraTucsd He3HadHe abo CUJIbHE ITiIBUIIEH-
Hsi akTuBHOCTI pepmenty [ur/Il' 3aeKHO Bif CTyleHs 3ajIy9eHHs TapPEeHXIMATO3HUX KJHTUH [0
[TATOJIOTITHOTO TIPOTIECY.

AxrtuBHICTL depmenTy A BE3HAUAETLCS y HAHOMOJIAX CyGCTpPATy (Q-KeTarayTapoBoi KHCJIO-
TH), neperBopeHoro 3a 1 xB 1 cm® cuposarky Kposi. PospaxyHKy mpoBouuin 3a GpopMyIIoo:

- _ (Bi — By) - 1000
5-1,9

ne E1 i Es — ekcTuHIUl npu nepriomy i gpyromy BuMiptoBattsx; 1000 — koedilieHT mepepaxyHKy
B HMOJIb; 5 — KoediIieHT epepaxyHky Ha 1 xB inkybOariil; 1,95 — koedirienT ekcTuHIii 1 MKMOJIb
HAJI-Hy, posuumsenoro B iHKyOaIiiiHii CyMiIli.

Pesynpraru npoBeieHUX JIOC/IIZKEHD JEMOHCTPYIOTh TabJt. 2 1 3, 3rijHO 3 SKUMU aKTUBHICTH
I'n/Il' y cupoBarii KpoBi JOCTIAHUX TBAPWUH, SIKAM IMILIAHTYBAJIU IOJIYPETAHOBI KOMIIO3UIIIT
3 OK®, 3navH0 HIXKIA, Hi2K Y KPOBI JOCIIIIHIX TBAPUH, SKUM IMILTAHTYBAJIN KOHTPOJIbHY TTiBKY.
Omrxke, A I'nII" y cupoBaTii KpoBi HOCTIAHUX TBapuH, sKuM iMiuraaTyBaju 11YC, 1o HamoBHeHi
OKOD, 3MmeHIIyeTbCst, HADIMKAETBCS 710 KOHTPOo 1 Ha 30 100y immtanTtaril ctanoBuTb 0,51 Ta
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Tabauys 2. AKTUBHICTD DIy TaMATIErIPOreHa3n y CUPOBATIN KPOBI JOCTIIHIUX TBAPUH, SKUM IMILIAHTYBAJIM LB~

ki 3 JIOI + TMIA i A®IT + I'MIA + 0,5% OK®, umons/(cnm® - xB)

7 n1i6 14 ni6 1 micanp
HopMa* ok . kkk ok . kkk * %k .ok
KouTpons ‘ Hocmin KouTpons ‘ Hocmiz KouTposs ‘ Hocmin,
0,41 1,23 0,62 1,44 0,62 1,03 0,51
0,51 1,23 0,41 1,12 0,72 1,44 0,41
0,51 0,92 0,72 1,23 0,92 1,95 0,41
0,41 1,33 0,82 1,23 0,82 1,23 0,72
A =043+ A=118+ A =064+ A =126+ A=0,77% A=141+ A =051+
+0,06 +0,089 +0,099 +0,014 40,065 40,198 40,073
Koedinient CrbrogenTa
trasn = 3,75 t=4,06 t=5,25 t=4,26

Tym i 6 maba. 8: * — axrusnicts ['n/JII' y cuposaTni Kposi 3moposux mrypis; = — axtusmicts [/l y cuposarri
KPOBI JIOCJT/THAX TBApUH, AKUM iMITaHTyBasu wiisKy 6e3 @KP (konTposs); ™ — akrusnicts T/ y cuposarii
KPOBI JIOC/TiHUX TBapUH, SKUM iMILUIAHTYBaJIA JIOCIiJHY ILIiBKY.

Tabruys 3. AKTUBHICTD IVIyTaMaT/IeriIpOreHasn y CUPOBATIN KPOBI JOCIIHIX TBAPUH, KM IMILIAHTYBAJIN IJ1iB-

ki 3 IO TAID i IO+ IAID+0,5% PK®D, avons/(cm® - xB)

7 n1i6 14 ni6 1 micanp
Hopma” P P = -
Konrpons™™ ‘ Hocis, Konrpons™* ‘ Hocmisn, KounTposn ‘ Hocmig™*
0,41 1,74 0,92 1,44 0,72 1,65 0,41
0,51 2,05 0,41 1,44 0,51 1,74 0,62
0,51 1,65 0,41 1,03 0,62 2,26 0,41
0,41 1,74 0,41 0,62 1,23 0,41
A =043+ A =180+ A =054+ A =130+ A=0,62+ A =185+ A=0,46+
+0,06 +0,088 +0,099 +0,137 40,043 40,139 40,053
Koedinient CrbiomgenTa
tracn = 5,84 t=8,03 tracn = 4,26 t=4,70 trasn = 5,84 t=9,36

0,46 HMONB/ (CM3 - XB) IIpM HOpPMI aKTUBHOCTI JaHOrO (pepMEHTY B KPOBI TBAPUH KOHTPOJIBLHOL
rpymu — 0,43 aMoub/ (CM3 - xB). Pigaung crarucruano pocrosipaa npu p-0,98; P-0,02; tras, <
< tegen (3,75 < 4,06; 3,75 < 5,25; 3,75 < 4,26; 3,75 < 4,70), upu p-0,99; P-0,1; tracn < fexen
(5,84 < 8,03; 5,84 < 9,36) [10]. Tobro mposonrosana dopma PKD B cruani [IYC nposisisie
Giosoriuny AKTHUBHICTD.

Takum YUHOM, CUHTE30BAHO HOBI IMOJIYPETAHCEUOBUHU Ha, OCHOBI JiizoniaHaTHOrO (HOPIIOJIi-
Mepy Ta AiaMiHiB pizHOI OymoBH, ski MmicTarh 0,5% 3a Macon ¢osar-KoH I0roBanoro (peporeny.
Pesynbraru izuko-MmexaHiqHUX JOCJIZKEHD CBIIYaTh, [0 BUCOKY MIIHICTh HA PO3PUB 1 BiJIHOCHE
[TOJIOB2KEHHS MAIOTh 3Pa3KH 1Mo/1iMepiB 3 dizuano immobimizoBanum OKD, v akux K MOM0BKYBad
Makposaniora 6ysio Bukopuctano 1,6-I'MJIA. TIposeneni goc/tizKeHHsT 0 BUBYEHHIO (hapMaKo-
kinetuku PKO, immobinizosanoro Ha ITYC, cBimuarh npo 6i0JI0rivHy aKTUBHICTH CHHTE30BAHIX
MOJIIMEPHUX MaTepiaJiB.

Pozpobiieni mwiiskorBipai [TYC MoKy Th OyTH 3alIpOIOHOBaH] K 610/I0TMYHO aKTUBHI TOKPUT-
TS YIS JIIKYBaHHSI PaH Ta OIIKIiB.
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BuoJsiornyeckn akKTUBHBIE TIOJINY PETAHMOYEBUHBI C (PDUBUIECKH
MMMOOMJIN3UPOBAHHBIM (POJIAT-KOHbIOTUPOBAHHBIM (PEPPOIEHOM

Cunmes3uposanvl Ho8vle NOAUYPEMGHMOYEEUHDL HE OCHOBE NOAUOKCUNDPONUAEHLAUKONA U 2,4-,2,0-
MOAYUAEHOUUZOUUAHATNA C UCTLOABIBEAHUEM Ouamunos (1,6-zexcamemurenduamun ui 4,4 -oua-
munodueruameman) kax yosunumeneld MaAKpouenu ¢ PuUIUECKU UMMOOUAUIOBAHHVIM PO~
AAM-KOHBIO2UPOBAHHBIM Peppouerom. IIposedernn. UK cnexmpockonuveckue u Puauro-meranu-
YECKUE UCCAED0BAHUA NOAYUEHHDIT NOAUMEPHBIT MAMEPUAN08. Hccaredosanus Gapmarorurnemury
NPOAOHLUPOCAHHOT POPMBL POAAGM-KONBI2UPOBAHH020 (PEPPOUEHAE 6 COCTNABE NOAUYPEMAHMOYEGUH
CBUIEMENBCMEYIOM 0 OUOA0UMECKOT GKMUBHOCTNY CUHMESUPOSAHHHLL TOAUMEDOS.

L. V. Makeieva, I.1I. Gladyr, R. A. Roznova, N. A. Galatenko, T. U. Zakashun,
V.P. Gryzenko

Bioactive polyurethane ureas with physically immobilized
folate-ferrocene conjugate

New polyurethane ureas based on polyoxypropylene glycol and 2,4-,2,6-toluene diisocyanate, using
diamines (1,6-hezamethylenediamine or 4,4 -diaminodiphenylmethane) as chain extenders and phy-
sically immobilized folate-ferrocene conjugate, are synthesized. IR-spectroscopic, physical, and me-
chanical investigations are carried out. Pharmacokinetic studies of the prolonged form of folate-
ferrocene conjugate, contained in polyurethane wureas, testify to the bioactivity of the obtained
polymeric materials.
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