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HccnenoBano BIusSHUE MOJU(HUIMPOBAHUS MOBEPXHOCTH BBICOKOIMCIIEPCHOIO KpeMHe3eMa
MOJMBUHUIIITUPPOJINAOHOM Ha €ro aJCOpOLMOHHYIO CTIOCOOHOCTH 110 OTHOLICHHUIO K XKETATHHY.
IMokazaHo, 4To Takoe MOAH(MUINPOBAHHE COMPOBOKIAETCS MOHOTOHHBIM CHHKEHHEM ITPOTE0-
HEKTUYECKUX CBOMCTB KpeMHe3eMa, BBI3BAHHOE M3MEHEHHEM IPHPOJBI MOBEPXHOCTHBIX aK-
TUBHBIX LEHTPOB. V3MeHeHus Apyrux (hapMakoIOTHYECKH BaXKHBIX CBOWCTB — PEOJIOTHYE-
CKHX ¥ TEMOJHMTUYECKUX — MPU MOJU(PHUIMPOBAHUN KPEeMHE3EMa MOJIMBUHUITUPPOIIUIAOHOM
HUMEIOT SKCTPEMAJIBbHBIHN XapakTep. DT0 00CTOATENHCTBO MO3BOJISET JOCTUTATh BHICOKUX IOJIO-
JKUTENBHBIX Y(Q(HEKTOB 0T MOAM(MULUPOBAHHS IPU MHUHUMAIEHOM CHIDKEHUH afcopOun Oe-
Ka U TeM CaMbIM CBHETEIbCTBYET O MEePCHEKTUBHOCTH ucnoib3oBanus [IBII B kauecTBe Mo-
mudukaropa Mpu CO3AaHUM HOBBIX JIEKAPCTBEHHBIX ()OPM HA OCHOBE BBICOKOAHCIEPCHOTO
KpeMHe3eMa. YCTaHOBJICHO, YTO ONTHMAJIbHASI BEIMUMHA MOIU(DUIIMPOBAHUS KpEeMHE3EMa 110~
JIMBMHUIITAPPOIMAOHOM cocTaBysieT 20 — 30 Mr/T, COOTBETCTBYIONIAs MPUMEPHO 15 % OT eM-
KOCTH MOHOCIJIOSL.

KiroueBble cJ10Ba: BHICOKOHCIIEPCHBIN KpeMHe3EéM, CHITHKC, aAcOpOLHOHHOS MOAU(DHIIMPO-

BaHUE, TOJIMBUHUIIIIUPPOINUJIOH, az[cop6u1/1$1 JKCJIaTHhHa.

AMOp(]HBII HENOPHUCTHIH BRICOKOANCIIEPCHBIN KpEeMHE-
3eM ABJIsieTCA CyOCTaHLMEH MopoIKooOpa3Horo npemnapa-
Ta COPOIMOHHO-ETOKCUKAITMOHHOTO JIedcTBHs “CHITHKC”
(cunoHMMEI “Tlonucop6”, “Crmutapa’), yCIemHo IpuMe-
HSIEMOTO B KOMIUIEKCHOM JICUCHHH WH(DEKIIMOHHBIX, OHKO-
JIOTHYECKUX U HEKOTOPBIX JPyruX 3a0oneBanuii [1].

AncopOIMoHHOE MOIU(PHUINPOBAHUE TTOITUMEPAMH TI0-
3BOJISICT MPHIABATh KPEMHE3eMy Takue (PU3MKo-XMMHUUe-
CKHE CBOICTBa, KOTOpPbIE HEOOXOAWMBI JJIsI CO3/IaHUs Ha
€ro OCHOBE HOBBIX IIPENaparoB WIH JICKAPCTBCHHBIX
(hopMm, B 4aCTHOCTH, TOTOBBIE CYCIICH3UH W Ma3u. Bpuio
MOKa3aHo, YTO MOAU(PHUIUPOBAHIE KPEMHE3EMOM MOJIMBH-
awappoiugonom (IIBIT) cmocoGcTByeT mMMoOMIH3a-
IIUM Ha €r0 MOBEPXHOCTH OMOJIOTMYECKH aKTUBHBIX COE-
JMHEHWH (Hampumep, foxa, kBepreruHa [2, 3]), mo3Bossi-
€T pEeryJaupoBaTh BS3KOCTHBIC XapaKTEPUCTHUKH €ro
BOJIHBIX CyCIIeH3Ui [4], CHU)KaeT MoBpexaroiiee IencT-
BH€ Ha KpAaCHbIE KPOBSHEIE Telna (TeMonu3) [S], T.e. MOBbI-
maeT GHOCOBMECTHMOCTb.

Bmecte ¢ Tem ocraercsi HEBBIICHEHHBIM, HMEIOIIUIT
OYCHb BAXKHOC 3HAYCHHUEC, BOIIPOC O BIMAHUN MO}II/I(bI/IHI/I-
POBaHHSI BBICOKOAUCIIEPCHOTO KpPEMHE3eMa MOJMBUHIII-
MTUPPOITHIOHOM Ha €T0 aJCOpONMOHHBIC CBOHCTBA IO OT-
HOIICHHIO K OeIkaM, IOCKOJIbKY HMEHHO IPOTEOHEKTHYC-
CKHUE CBOWCTBa KpeMHe3eMa (T.e. CIOCOOHOCTH CBSI3BIBATH
OCTIKK) W ONPENeNsIoT ero (GapMaleBTHYSCKYI0 aKTHB-
HocTh [ 1, 6]. [TosTOMy 1HEnh HacTosIIIel PaboThI COCTOsIIA
B HCCIICIOBAaHWM BIMSHHUS MOIH(DUIIMPOBAHUS BHICOKO-
AUCHEPCHOTO KPEMHE3E€Ma MOJIUBUHUITIMPPOJIUIOHOM Ha
aIcopOIHIO Ha €ro TIOBEPXHOCTH Oelika — kenaruHa. Ta-
KO BBIOOp aJiIcopOTHBA 00YCIIOBJICH TEM, YTO HIMEHHO XKe-
JaTUH, CcOracHo TpeboBaHusAM [7], mpuMeHsieTcs s
OIpeeeHNs aKTHBHOCTH IIpenapara.
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B kadectBe copOeHTa OBLI HCIOIB30BAH BBICOKOAMC-
NIEPCHBIA KPEMHE3EM C BEJIMYMHON yAEIbHOH IIOBEPXHO-
ctu 230 M2/t (mpousBoacTBa KanyIckoro omnsITHO-9KCIe-
pumenTaibpHoro 3aBona MXIT HAHY, Kanym, Ykpauna).
Taxko# kpeMHe3eM SIBIISIETCSI HEMTOPUCTHIM BELIECTBOM, CO-
CTOSIIIIAM W3 HaHOYACTHI] c(hepudecKoil (opMbl TrUaMeT-
pom = 12 am. Ha moBepxHOCTH HAHOYACTHIT HAXOISTCS
OJMHOYHBIE HM30JMPOBAHHBIE THIAPOKCHUIIbHBIE TI'PYIIIbI
=Si-OH (cwiaHOJBHBIC TPYIIIbI), THAPOKCHUIBHBIC TPYII-
b, CBA3aHHBIE B3aUMHBIMH BOJOPOAHBIMU CBS35IMH B
pa3IMYHbIX KOMOMHALMAX, a TaKKe COPOMPOBAHHBIE MO-
neKynbl Boabl [8]. KoHLeHTpanus CHIaHONBHBIX TPYI,
SIBIISIIONIMXCSA TIaBHBIMU COPOLMOHHBIMU IIEHTPaMH, Ha
MMOBEPXHOCTH HCIIOJIb3yEeMOT0 KpeMHE3eMa COCTaBHIIA
0,60 MMOJIB/T.

B kadectBe Momudukaropa HCHONB30BaIH (hapMako-
nerinpiii [IBIT ¢ monekynsipaoit maccoit 11940 + 2400.
MomudurmpoBanue KpeMHe3eMa TOTHBHHIIIITHPPOIHIO-
HOM MPOBOJWIIN B PEAKTOPE MHTEHCUBHOTO I€pEeMELINBa-
Hus (PUID), npencrapnsionieM co0ol CTEKISHHYIO KpyT-
JIOZIOHHYIO KOJIOY €MKOCTBIO 1 JI ¢ JIOMAacTHON MeIajKoii,
crenyomuM obpasoM. B peakTop mocnenoBaTenbHO 3a-
rpyXKajld KpeMHe3eM, HEOOXOUMYIO0 HaBeCKy MoIuduKa-
TOpa ¥ BKIIOYAIM Mewanky. [lpu  JgocTHkeHUH
300 — 500 06/MHH CMeCh TIEPEXOANIIA B MCEBIOOKIIKEH-
HOE COCTOSIHUE. 3aT€M IIOCTEIIEHHO CO CKOPOCTbiO 1 —2
Karu B 1 ¢ B peakTop JA00aBIsUI STHIIOBBIN CIIHPT B KO-
nuuectse, paBHOM 40 macc. % 0T colepxaHus KpeMHe3e-
Ma, KOTOPBIM MPU 3TOM OCTaBaJCs CHITY4YHM BCIIEICTBHE
CBOEH BBICOKOH MacioeMKOCTH. Bpemsi Momuduimposa-
HUSI COCTaBILUIO 6 4. MoanpuuupoBaHHBIN KpeMHE3EM
BBITPY)KaJlM M MNPOIrpeBajid B CYIHIMIbHOM Ikady mnpu
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Puc. 1. UK-ciekrpsl kpemMHE3eMa: UCXOTHOTO (/ ) 1 MOIUpHUIHPO-
BaHHOT'O MMOJIMBUHWIIMPPOIUI0HOM B KostndecTBe S50 (2), 100 (3)
u 175 mr/r (4).
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Puc. 3. M3otepmsl afcopOuuy KelaTHHA HA MMOBEPXHOCTH HCXOJ-
HOro (/) ¥ MOAU(UINPOBAHHOTO TTOJMBHHUIITUPPOIUIOHOM B KO-
mmuectse 25 (2), 50 (3), 100 (4), 125 (5) u 150 Mr/r KpemHE3EMOB
(6).

80 °C B TeueHue 2 9 7Sl yaneHUs COpOUPOBAHHBIX MOJIC-
KyJI 3TaHOJA.

B pabore ncnonp3oBanu xenaTiH GUpMbI “Mepk”. An-
COpOIMIO JKeJIaTHHA Ha TIOBEPXHOCTH MCXOAHOTO U MOJH-
(UIMPOBAHHBIX KpEeMHE3eMOB MpoBoxwiu mpu pH=35
[1, 9] B craTMyecKUX YCIOBHSIX IIPU KOMHATHOM TeMIiepa-
Type u3 Oy(pepHbIX pacTBOpoB, comepkamux 0,1 M nm-
MouHyt0 kuciory u 0,2 M Na,HPO, [11]. B ko051, conep-
skarue 1o 200 mr kpemuesema, npuimsany o 20 + 0,05 mn
pacTBopa Oejka M3BECTHOW KOHIIEHTPAIMH (COOTHOILICHHUE
copbent-pactBop coctarisuio 100 mr:10 M) u momydeH-
HYI0 CyCIICH3HMIO nepeMemmBany. Yepe3d 14 koHTakrTa
(3TOrO BpEeMEHHU JOCTAaTOYHO JJIs YCTAHOBICHHS ancopO-
IIMOHHOTO paBHOBecws [1, 6, 10]) cycnensuio nenTpudy-
rupoanu ipu 6000 06/muH B TeueHue 30 MUH.

Benmuuny anmcopOmmu skemaTHHA PACCUUTHIBAIHN 10
pa3HHIIE €TO UCXOJHOW M PaBHOBECHOM KOHILIEHTPAIMH B
pacTBOpe 0 U MOCNe KOHTakTa ¢ copoeHToM. PaBHOBecC-
HYI0 KOHILEHTPAIMIO JKeJIaTHHA OIPEIeNsiid KOIOPUMET-
pUYECKH ¢ TToMoIIbI0 OuyperoBoro metoaa [11]. Onruye-
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Puc. 2. 3aBucumocts BennunHbl gecopouuu [1BI1 B BomHyto cpeny
OT €ro COJICPKAHUS Ha IIOBEPXHOCTH MOAU(DHUIIIPOBAHHOTO KPeMHe-
3eMa.
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Puc. 4. 3aBUCHMOCTb BETHYMHBI MAKCHMAIILHOHN aJICOPOIIMH JKelia-
THHA OT cozepkanus [IBIl Ha moBepXHOCTH BBICOKOAMCIIEPCHOTO
KpeMHe3eMa.

CKYIO TUIOTHOCTH DPacTBOpa H3MEpsUTH Ha KOJOPHUMETpPE
K®K-2MII npu nnuHe BoHb! 540 HM.

CriexTpaibHble  HMCCIEAOBAaHUS  MPOBOJWIUCH  Ha
UK-cnekrpodoromerpe ¢ Dypbe-npeodpazoBaHHEM
“FTIR ThermoNicolet” (CHLIA). dns 3anucu MK-criek-
TPOB 00pa3ibl KpeMHe3eMa MPECCOBAIH B ITACTHHKH Pa3-
MepoM 8 x 28 MM u maccoit 15 — 20 mr.

Pesyromamut u ux obcyscoenue

Jns MomuuIMpoBaHHBIX 00pasloB KpeMHE3eMa B
HK-cnekrpax HaOmomaeTcsi CHW)KEHUE HWHTCHCHBHOCTHU
nostockl 3750 cM ~ 1, cumBatHO cofepKaHHIO HOIMMEpa, U
MOSABJIEHUE IMIMPOKON MOJIOCHl BO3MYILIEHHBIX CHJIAHOJb-
HBIX TPYIII ¢ MAKCUMyMOM 0Koj10 3350 cm ! (puc. 1, a).
Panee Hamu ObUIO moOKa3aHO [12], 4TO B3aUMOICHCTBHE
[IBII ¢ moBEpXHOCTBIO BBICOKOJUCIIEPCHOTO KpEMHE3EMA
MIPOUCXOAUT 33 CUYET OOpa30BaHUS BOJOPOTHBIX CBsI3CH
MEKIY aTOMaMH KHCIOpoa KapOOHMIBHOU TPYIIIEI H BO-
JI0pO/ia CUJIAaHOJIBHOM TPYIIIIBL.
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BaxxubIM mokaszareneM, XapakTepu3yIOLM CTPYKTYpy
MMOBEPXHOCTHOIO aJICOPOMPOBAHHOIO CJIOS IOJMMEPOB,
SIBIISIETCS TIApaMETp p, MPEACTABISIOMNN co00i OTHOIIE-
HHUE KOJWYECTBAa MOHOMEPHBIX 3BEHbEB MAKPOMOJIEKYIIBI,
HETMOCPEJCTBEHHO B3aWMOJICHCTBYIOUINX C TOBEPXHO-
CTBIO, K UX 00IeMy cofepkanuio B cinoe. M3 npencras-
JIEHHOM 3aBUCUMOCTH IIapameTpa p oT cozpepskanus I1BIT
JUISL MCCIEAyeMbIX 00pa3ioB (puc. 1, 6), pacCUUTaHHOTO
3 UK-cniekTpoB, BUJHO, 4TO MPH HEOOIBIINX CTEHCHIX
MOAM(DHUIINPOBAHHS BO B3aUMOJICHCTBUY C MIOBEPXHOCTHIO
yugactByeT 110 80 % 3BCHBEB, a MPH 00pPa30BaHUU MOHO-
CJI0MHOTO TOKPBITHSI — 0KOJI0 40 %, T.€. IPUMEPHO KaXK-
JI0€ BTOPOE 3BEHO. DTO 03HAUYAET, YTO MOJIEKYJIbI ITOJIUME-
pa Haxo[ATCs Ha IOBEPXHOCTH B BHJE IUIOCKOM 3uUr3aro-
o0pasHoii mernu [12].

Croii TIBII mpodHO yaep)KHBaeTcss Ha MOBEPXHOCTH
BBICOKOIUCIIEPCHOTO KpeMHe3eMa U JI0 COAEP)KaHUs Io-
aumepa 75 Mr/T NpakTHYECKH He JeCOpOUpYeT B BOLY
npu pH cycnensun paBHom 5. Ilpu mpeBbIlIEHUH 3TOro
sHadeHusi [1BIl HaumHaeT 4acTUYHO AecopOMPOBATHCA,
OJTHAKO JIaXKe TIPU MOHOCJIOMHOM TIOKPBITHH, KOTOPOE J10-
CTHTaeTCs yKe IpH coepkanuu nonmumepa 175 mr/r, Be-
JMYUHA AECOPOIMH COCTaBUIIa Bcero okoo 15 % (puc. 2).

W3zorepmel agcopOIum KemaTiHHa Ha TTOBEPXHOCTH BBI-
COKOJIMCIIEPCHOTO KpeMHe3eMa (pHc. 3) XOpoIlo ONMChIBa-
1oTcs ypaBHenumeM Jlenrmiopa. B koopmunarax C/A-C
OHH MIMEIOT BHJ MPSIMBIX JTMHUH, U OBUTH OTIPEIeNICHEI Be-
JWYNHBI MaKCUMAJBHOM axcopOumu A,,. Ha HCCIemye-
MBIX 00pas3iax, COOTBETCTBYIOIIKE MO OnpeeicHuo [13]
€MKOCTSIM MOHOCIJIOSL.

3aBUCUMOCTh €MKOCTH MOHOCJIOS JKEJIaTHHA OT COAep-
xanus [1BI1 B moBepXHOCTHOM ciioe (puc. 4) MOKa3bIBaeT,
YTO BEJMYUHA A, ., KOTOpas COCTaBUJIA B CIIydae UCXOJ-
HOTO KpeMHe3eMa MpUMepHO 350 Mr/T, Ui MOJHOCTBIO
MOAN(HUINPOBAHHOTO 00pa3Iia CHU3MIACH IO HYJISL.

Crnemyer 3aMeTHTh, YTO caM (aKT CHHUKEHUS aacopo-
nun Oenka Ha TOBEPXHOCTH KpEeMHE3eMa, COIEPIKAIIero
IIBII, ormeuancst mst cunmukarens [ 14]. [Ipuauast sToro B
yKa3aHHOI paboTe JeTalbHO HE aHAJIM3UPYIOTCS, OJHAKO
TO OOCTOSITEIECTBO, YTO CHITUKATEIh SBISICTCS TOPHCTHIM
BELIECTBOM, & MOAU(PULIMPOBAHHUE TOBEPXHOCTH IIPOBOIM-
T MyTeM MOJMMEpHU3aluu COPOMPOBAHHOTO BHHMWIIIIUD-
POJHMIIOHA, TO3BOJIST OOBSCHUTH CHIKEHHE alcoOpOLUH
OeJKa 3aroJHEeHUEM T1OP MOTUMEPOM.

OnHaKo B CIIydae MCCIIEyeMOro HeTIOPHCTOrO KpeMHe-
3eMa CTepUUYECKUE TIPUYMHBI CHIDKEHHS aJICOPOIIH Kella-
THHA MaJIOBEPOSITHEI. J[ys BBIsSIBIICHUS (haKTOPOB, 00YCIIO-
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Puc. 5. Cxemarndeckoe n300pakeHHE CTPYKTYPBI MOAUPHUIUPYIO-
wero ciost [IBI1 Ha moBepXHOCTH BBICOKOAMCHEPCHOIO KPEeMHE3e-
Ma.

BHBIIIMX XapakTep MOJNydeHHOW 3aBucumocTH (puc. 4),
OBUTH MTPOaHANTN3UPOBAHBl M3MEHEHUS CTPOCHNUS TTOBEPX-
HOCTHOTO CJIOSI KpeMHe3eMa B Pe3yibTaTe MOIH(UIIPO-
BaHMS. B OCHOBHOM 3TO CBSI3aHO C TE€M, YTO TIOBEPXHOCTh
MOAUGMUIIMPOBAHHOTO KPEMHE3eMa B Ka4eCTBE aKTHBHBIX
[EHTPOB BMECTO CIJIAHOJBHBIX TPYIII, KOTOPBIE TEHeph
YYacTBYIOT BO B3aUMOJEHCTBHH C MaKpOMOJIEKYJaMH
[IBII, conepxar kapOOHWIbHBIE TPYIIbl BUHUITUPPOIH-
JIOHOBBIX 3BEHBEB, OPHUEHTUPOBAHHBIX HApyXy (puc. 5).
3TO NPUBOIUT K TOMY, YTO KPEMHE3EM, KOTOPBIIl B UCXOJI-
HOM COCTOSHUM OTHOCUTCS MO Kiaccudpuxauuu [15] k
crenu(UIeckuM aacopOoeHTaM T. H. “BTOpOro” THUMA, T.C.
UMEET IOBEPXHOCTb, COACPKAILYI0 MPOTOIUTUIECKUE
TPYIIbI, B JAHHOM CIIy4ae — T'HPOKCHIBHBIE (KHUCIIOT-
Hele LeHTpBl bpencrema). Ilocne MoampunmpoBaHus
KpPEMHE3eM CTAaHOBHUTCS aACOPOCHTOM “‘TpeThero” THIIA,
COZICPYKAIICTO HA TIOBEPXHOCTH TOJNBKO aliPpOTOHHBIC 3JICK-
TPOHOJIOHOPHBIE TPYMITBI (OCHOBHBIC IICHTPHI JIbIouCa).

MakpoMOIeKyIIbl JKeTaTHHA COCTOST M3 IOJIHICIITHI-
HBIX LENel, THIIMYHAs CTPYKTYpa KOTOPbIX IPUBEJCHA Ha
puc. 6 [16 —18]. I'maBHbIMH aKTUBHBIMH (DYHKLIHOHAJIb-
HBIMU TPYIIIIAMH JKEJIaTUHA SIBIIIOTCS DJIEKTPOHOAKIIET-
TOPHBIE KAPOOHWIBHBIE U IEKTPOHOAOHOPHBIC AMHHHBIE
rpynnsl. B coctaBe MoneKynbl UMEIOTCSI Takxke OU(YHK-
LUOHAJIbHbIC THPOKCUIBHBIC IPYIIIBI OKCUIIPOINHA, Ofi-
HaKo, UX oOIee komuuecTBo HeBenrko (~ 10 %), mpuuem
3HAUUTENBHAS UX YacTh y4acTBYEeT B 00pa30BaHHM MEXK-
MOJICKYIIPHBIX W BHYTPUMOJEKYISPHBIX BOTOPOIHBIX
ces3eit [19, 20].

Puc. 6. Cxemarnueckoe H300paKeHUE TIEPBUYHON CTPYKTYPBI MakpoModIeKyisl xkenarnsa (-Ala-Gly-Pro-Arg-Gly-Glu-4Hyp-Gly-Pro-).
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psaka (cycrieH3usl mpeBpaiaercsa B renb) (4], a agcopO-
st 6eNKa TpH 3TOM yYMEHBIIAeTCsI BCETO MPUMEPHO Ha
15 %, 94TO MOXKET OBITH JIETKO CKOMIIEHCHPOBAHO COOTBET-
CTBYIOIIMM YBEIIMUEHHUEM J03bI IIpenapara.
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EFFECT OF HIGHLY DISPERSED SILICA MODIFICATION BY POLY(VINYL PYRROLIDONE)
ON GELATIN ADSORPTION

A. P. Vasilenko, N. V. Guzenko, L. V. Nosach, and E. F. Voronin*

Chuiko Institute of Surface Chemistry, National Academy of Sciences of Ukraine, 03164 Kiev, Ukraine
* e-mail: e.voronin@bigmir.net

The effect of modification of the surface of highly dispersed silica by poly(vinyl pyrrolidone) (PVP) on its adsorption capacity in respect to gelatin has been
studied. It is established that this modification leads to a monotonic decrease in the proteopexic properties of silica due to a change in the nature of surface ac-
tive sites. Variation of the other pharmacologically important properties — rheological and hemolytic — of the PVP-modified silica exhibits an extremal cha-
racter. Due to this circumstance, it is possible to achieve high positive effects of the modification at a minimum decrease in the protein adsorption. This is evi-
dence for good prospects of using PVP as a modifying agent in designing new drugs based on highly dispersed silica. The optimum level of silica modificati-
on by PVP is 20 — 30 mg/g, which corresponds to about 15% of monolayer capacity.

Key words: high-disperse silica, Silics, adsorption modifying, polyvinyl-pyrrolidone.
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