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AHHOTAIUA

CoBpeMeHHbIE OCTEOIIACTHUCCKIE MaTepHabl JO/DKHBI COYSTaTh BBHICOKYIO OMOCOBMECTHMOCTh, KOHTPOIUpYe-
MYIO MTOPUCTOCTh M ONTUMAITBHYIO TIOBEPXHOCTHYIO THAPOQUIILHOCTE st oOecriedeHust 3Q(EeKTHBHONW OCTEONH-
TETpalliy U PereHepalyii KOCTHOM TKaH!. B HacTosiiem 0030pe cucTeMaTHiecKd aHAM3UPYIOTCS (PH3UKO-XUMH-
YeCKHE CBONCTBA KOMIIO3UTOB Ha OCHOBE THIPUACOEp KaIero cuiiokcanoporo kayuyka (CKTH-I'), Mmoauduimpo-
BaHHOTO THUAPO(MWIFHBIM MHUPOTeHHBIM KpeMHe3EMOM (aspocun A-175) M OTBEpKIAEMOTO C HCHOIB30BaHHEM
BucMmytcoaepkammx (Cat20A, Cat22) wiam OJOBSHHBIX Karainm3artopoB. Oco0oe BHUMaHHE YIIEJICHO METOIam
KOJIMYECTBEHHON OIIEHKH TOPHUCTOCTH — BKiIodas BET-ananmumsa (ompeneneHune ymeiabHOW IMOBEPXHOCTH IO
aJcopOIuu a30Ta) M PTYTHYIO TIOPOMETPHUIO — M CMAuyMBAaEMOCTH TOBEPXHOCTH TOCPEICTBOM H3MEPEHHS
KOHTAKTHOTO yria. PaccMOTpeHbl MEeXaHU3MBI BIMSHUS KaXKJJOTO KOMITOHEHTa Ha ()OPMUPOBAHUE MUKPOCTPYK-
TYpbI, paclpeieieHne Mop W MOBEPXHOCTHYIO dHepruto. [lokazaHo, 9TO KOMITO3HTHI, OTBEP)KIAEHHBIE C MPHUMe-
HEHHEM BHICMYTCOIEPIKaIllNX Karajau3aTopoB, AEMOHCTPHUPYIOT YMEPEHHYI0 THAPO(HUIBHOCTh (KOHTAKTHBIN
yroi 70-85°), pa3BUTyI0 M€30- U MaKpOIIOPUCTOCTH, @ TAK)KE OTCYTCTBHE TOKCHYHBIX OCTATKOB, B OTIIMIHE OT
OJIOBSIHHBIX aHanoroB. O6001IeHs! qanHble 40 aBTOPUTETHBIX NCTOYHUKOB, OXBATHIBAIOIIIX XHMHIO CHIIOKCAHOB,
(bM3NKY MTOBEPXHOCTHBIX SBJICHUH 1 OMoMaTepranoBeieHre. Marepual peAcTaBiIsieT METOOIOTHYECKYIO OCHOBY
IV PallMOHAIFHOTO TPOEKTHPOBAHUS Oe30macHbIX M (PyHKIIMOHAIBHO A(P(PEKTHBHBIX OCTEOTACTHYECKHX
MareprajgoB HOBOTO ITOKOJIEHHSL.
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Abstract

Modern osteoplastic materials must combine high biocompatibility, controlled porosity, and optimal surface
hydrophilicity to ensure effective osseointegration and bone tissue regeneration. This review systematically
analyses the physicochemical properties of composites based on hydride-containing silicone rubber (SKTN-G),
modified with hydrophilic pyrogenic silica (Aerosil A-175) and cured using either bismuth-based (Cat20A,
Cat22) or tin-based catalysts. Particular emphasis is placed on quantitative methods for assessing porosity —
including BET surface area analysis and mercury intrusion porosimetry — and surface wettability via contact
angle measurements. The mechanisms by which each component influences microstructure development, pore
distribution, and surface energy are thoroughly discussed. It is demonstrated that composites cured with
bismuth-containing catalysts exhibit moderate hydrophilicity (contact angle 70-85°), well-developed meso- and
macroporosity, and absence of toxic residues, in contrast to their tin-catalyzed counterparts. The review
synthesizes findings from 40 authoritative sources spanning silicone chemistry, surface science, and
biomaterials engineering. The presented analysis provides a methodological foundation for the rational design
of safe, functionally effective next-generation osteoplastic materials.
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