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AHHOTAIHUSA

Hcnonp3oBaHne MaTepmalla Ha OCHOBE KapOOHATCOAEep)Kamero THAPOKCHANIATHTa
CayyNa(POy4)s.(CO3)(OH), (KTAII) mns co3manus OmOpe30pOMpyeMBIX HMILIAHTATOB,
MPUMEHSIEMBIX B KAa4eCTBE 3aMCHHTENEH KOCTHOH TKaHM, CUMTAETCA MEPCHEeKTUBHBIM. OH
6o0y1ee TOYHO BOCHPOHM3BOIUT COCTaB KOCTH IO CPABHEHHIO C HEMOAN(DHUIIMPOBAHHBIM THAPO-
kcuarnatutoMm (I'AIT) m oOmagaeT MOBBIIIEHHONH OMOPE30pOIMel BCIENCTBHE MUKPOMCKaXKE-
HU, BO3HUKAIOIIUX IPU BXOXKJICHUH KapOOHAT-MOHA B CTPYKTYpY amaTtura. Mcnoiap3oBaHue
npueMa 4acTUYHOTO 3amenieHus pocdaTHBIX TPy B CTPYKTYpE FHAPOKCHAIIATHTA TI03BOJIS-
€T YBEJIMYUTh PaCTBOPUMOCTh Onomatepuana. OCHOBHOM 3a/aueil JaHHOH paboThI SBIISIIOCH
noJiydeHre HaHOKpucTammmdeckoro Ca—Na-kapOoHaTamaTtuTa 3alaHHOTO COCTaBa, HCCIE0-
BAHHE B3aHMOCBSI3H MEXKIy COJEpKaHHeM KapOonaTHbIX rpymn COs®, MHKPOCTPYKTYpOil
(KpucTaIITHYeCcKON CTPYKTYPOH) M PacTBOPUMOCTBIO IMONYYSHHOTO MaTepraia, TMOATOTOBKA
00pa3moB I SKCIEPUMEHTOB in Vvitro. B paboTe OBLIH MCIIONB30BaHEI CIEAYOIIIE METOIBI
uccnenoBanus: POA, UK-cnekrpockonms, [I1OM, POM, PCMA, AMP ¢ BMY, crammonap-
Hblil 1 umnynbcHbld DIIP/JIDAP B X- u W-ananazone, HU3KOTEMIIepaTypHas aacopOrms
asora (BOT), TTA/JITA, nonomerpus pacteopo (pH, pCa), ADC ¢ UHIYKTHBHO-CBSI3aHHOU
mra3moit (UCII), Bomomomerpus. [lokasano, uto B pesynbraTte cuHTe3a obpasyercs KIAIL
cMmenraHHoro A-B Ttumna (3aMenieHne Ha KapOOHATHBIE I'PYIIIBI IPOMCXOAUT KaK B MO3UIMU
OH-rpynn — A-tum, Tak u B no3umun PO,> — B-tum). HMccenoana TepMuyecKas CTabHIIb-
HOCTb IMOJIYYCHHBIX ITOPOLIKOB. Hpe}lCTaBﬂeHbl PE3YyJIbTaThl, KOTOPHIC NO3BOJIAIOT BHIABUHYTH
THIOTE3y O KOHKypeHIuH HoHoB NO; u CO;* mpu 3aMelieHHH A-TO3HIUH B CTPYKType
anaruta. MccnenoBanne OMOAKTUBHOCTH MOJYYCHHBIX MAaTEPUAIIOB B MOJACIBHBIX PaCTBOPAX
MIOKa3ano OOJIBIIYI0 OMOAKTHBHOCTH U PE30pPOMPYEMOCTh MOAM(PHUIIMPOBAHHBIX 00Pa3LOB MO
CPaBHEHHIO ¢ HEMOAU(PUITUPOBAHHBIM THIPOKCHAIATUTOM.

KnioueBsbie cioBa: uMIuianrar, ruapokcuanarut, ouopesopouums, MK-cnekrpockonus,
[15M, POM, PCMA, SIMP, DI1P, /ITA.
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E.S. Kovaleva, Ya.Yu. Philippov, V.I. Putlyaev, Yu.D. Tretyakov, V.K. Ivanov, N.I. Silkin,
L.F. Galiullina, A.A. Rodionov, G.V. Mamin, S.B. Orlinskii, M.Kh. Salakhov. Bioresorbable
powdered materials based on Ca;o_,Na,(POy)s_(CO3)(OH),.

The usage of carbonated hydroxyapatite Ca;o Na,(PO4)s .(CO;3)(OH), (Ca-HAp) is
regarded to be perspective for creating the bioresorbable implants used for bone tissue
substitution. It reproduces more exactly the bone composition in comparison with unmodified
hydroxyapatite (HAp) and possesses higher bioresorption because of micro distortions
appearing at inclusion of carbonate ions into apatite structure. Partial substitution of pho-
sphate groups in hydroxyapatite structure increases biomaterial solubility. The main purpose
of this study is to obtain the nanocrystalline Ca—Na-carbonated apatite of the given com-
position, to investigate the correlations between carbonate groups COs> content, micro-
structure (crystal structure), and solubility of obtained material, and to prepare the samples for
the experiments in vitro. Methods of investigation used in this work are: RSA, IR spectro-
scopy, TEM, REM, RSMA, MAS NMR, CW and pulsed EPR/ENDOR in X- and W-band,
low temperature nitrogen absorption, TGA/DTA, ionometry of the solutions (pH, pCa), AES
with inductively bounded plasma, volumetric analysis. It is shown that Ca-Hap of mixed A-
B-type is generated during the synthesis (carbonate groups are substituted in OH-position (A-
type) as well as in PO,> position (B-type)). Thermal stability of obtained powders is also
investigated. Presented results allow proposing a hypothesis of NO; and CO;* ions
concurrence in A-position in apatite structure. The study of obtained materials’ bioactivity
in model solutions has showed higher bioactivity and resorption for modified samples
in comparison with unmodified hydroxyapatite.

Key words: implant, hydroxyapatite, bioresorption, IR spectroscopy, TEM, REM,
RSMA, NMR, EPR, DTA.
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