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Kansuiii-bocdaTtHi kepaMiku B OCTaHHI pOKH 3a-
AMaloTh HajlexHe Micue B iMILTaHTOJNOrIT Ta Lieneno-
BO-JIMLEBiH Xipyprii, HE3BaXkal04uM Ha Te, IO HA CbO-
rOJHi He MOBHICTIO BUACHEHA NMPUPOJa MPOLECiB KicT-
KOBOIO 3arO€HHs HaBKOJO iMILIAHTATiB 3 0GioakTHB-
HHM KepaMiYHMM MOKPHUTTAM, LIEe HEeJOCTaTHbO 00-
IPYHTOBaHUH MexaHi3M OionoriuHux edekrTiB, fKi
3abe3nevyloTh JiKyBaJlbHYy [il0 LUMX KepaMik, HEe BH-
3Ha4YeHH MexaHi3M (GOpMYyBaHHSA KiCTKOBOI TKaHUHH
HaBKOJIO TiJPOKCHANATUTHOI KepaMiku Ta MpoLecH ix
B3a€EMHOI OCTEOiHTerpaLlii.

AHani3 Ta y3araJbHEHHs pe3yJbTaTiB oMLy Ji-
TepaTypd Ta NPOBEIEHUX HAMM E€KCHEPUMEHTAJbHUX
JOCTiIKeHb 3 BUBYEHHS MOp(ONOriyHux 0cobaHBOC-

168

Teil mepeOydOBH KICTKOBOI TKaHMHHM IpH ILIaCTHLI
JgedeKTiB KOMMO3ULIAMH Ha OCHOBI TiIpOKCHANaTUTY
(T'A) 3 pi3HMMH 3B’A3yIOYUMH CYOCTaHUIAMA Ta THTa-
HOBHMX IMIUIAQHTaTiB 3 rpaflieHTHUM OiokepaMiuHIM
nokputTaM [4, 5, 6, 10] no3Bonunu HaMm KOHLENTya-
JILHO MOSCHUTH MEXaHi3M B3a€MO3B’A3KY MiX KicTKO-
BOKO TKaHHHOIO Ta ['A, Npo OCTE€OiHAYKTHBHI BIacTH-
BocTi ['A Ta Micue i pons 6iogerpagauii B (boMy npo-
eci.

Sk BioMo, in vitro 'A pO3YHHAETHCSA Yy KUCIOMY
CepeloBHILI 3 JIOKANIbHUM MMiJBHILIEHHAM Y MiKpOOTO-
yenHi ioniB Ca’* ta HPO,”. Ilpu AeHTanbHii iMmnaH-
Tauii Ha NOYaTKOBOMY eTami (3 mepwoi 100u) y 30Hi
iMIUIaHTauUii BiAMiYa€eThCs 3amajibHa peakuis, 3 KO
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nos’s3ane 3HKeHus pH orouyrouoro I'A cepenosu-
wa. VY uei yac, sK Noka3yroTh Halli AOCIHiHKEHHS, ¥
30HI JAeeKTy BHMSABISIOTBCA KITHHM JiMdoigHoro
pAdy, CEerMEHTOSAEpHi HeUTPOdinbHI JEHKOUUTH,
YyyCeNbHI KJIITHHH MOHOLUTAapHO-MakpodaraisHOro
psany. BOHM NOYMHAIOTH aKTHBHO MOTIMHATH AETPHUT
sarubnux wiitvH. [Topax 3 TAKUMYU KIITMHAMH 0OH-
3y I'A Biamivany i BeluKy UIBHICTh K1iTHH Qi6po6-
JIaCTUYHOTO DALY Ta OCTEOGIACTHYHOrO XapakTepy.
ENeKTPOHHOMIKPOCKOMIUHUIM  aHani3  CTPYKTypHOI
opraHizauii uMx KJIiTHH CBiT4MTB NpO iX BUCOKY Gio-
CHHTETWYHY aKTHBHICTb — Y LMTOMIA3Mi BHABIAIH
J06pe PO3BUHYTY CHCTEMY €HAOILIa3MATHYHOI CiTKH,
amapar T'onbki, yucieHHI MITOXOHApii. AKTHBHMH
nepeGir mMeTaboNiyHUX MPOLECIB y OTOYYHHYUX iM-
IUIAHTAT KJIITHHAX TaKOX CIpHSB 3HIXEHHIO pH mo-
3aKIITHHHOrO cepefoBUUIa. Y KHCIOMY MiKpoOTO-
yeHHi in vivo, sk i in vitro Biz6yBaeThcs XiMiduHe po3-
yyHeHHs ['A kepamiku i BHXil y OTOYyrOY€ Cepeno-
BULIE iOHIB Kaubliito, ¢ocdaTiB Ta TigPOKCHIBHHX
rpyn. JocnimkeHHsaMu [3] BCTaHOBJIEHO, IO TIPH iM-
TuaHTaLii-cknag i ctpykrypa A MiHSIOThCS, a Mpo-
LIEC PO3YMHEHHS KepaMiky y OiojoriyHoMy cepeno-
BUILI — AMHamiuHmi, Hecridikuil. Ha mosepxni 'A
TMOCTIHO BifOYBAIOTBCSA 3BOPOTHI MPOLECH NpEeLMIi-
Tauii ioHiB, 1O NPU3BOIKTH 10 YTBOPSHHS BiAMIHHHMX
BiJl BUXiJIHOTO CKJialy CMOJIYKHU 3’ €XHaHb — aMOPHHi
kaiblii-pocdar, kanbUii-nedilUTHUH anaTuT Ta
(dopMyBaHHs GaraToro Ha kaiblil Ta ¢octop mapy,
KOTpHii (K MOKa3yTh AOCHikeHHs [2]) € myxe ak-
TiBHMM. € maHi mpo Te, WO y GiojoriuHoMy cepeno-
BHILI Ha MOBEPXHi KPUCTANIUHUX CTPYKTYp iCHYE eJe-
KTPOHHHMI MOABiMHMH 1ap, AKMi 3’€qHYE BOLY, YTBO-
prOEThCS TIOJIApM30BaHiiit MoHowap [4]. Bid cyrTeBo
BILIMBAE Ha QYHKUIIO MeMOpaH KIITUH, 1O OTOYYIOTh
ueit Marepian [7].

To6To mpu AeHTaNbHIN IMIUIAHTalii BXe y paH-
HBLOMY micisornepauiifHoMy Mepiofi, 3aBAAKM aKTHB-
HoMy mepeliry ¢izuko-XiMiYHUX peakiiii y moBepx-
HeBoMy wapi I'A, CTBODIOIOTBCS CNPHATIMBI YMOBHU
I8 B3aEMOAIl KIiTWH 3 KepaMi4HMM MaTepiaaom.
MoHo- i ToninykieapHi GparouuTy, CTpOManbHi Kii-
THHH Gi6pPOBIACTUIHOrO Ta OCTEOGNACTUYHOrO THINIB,
PETHKYJISAPHI KITITWHY Ta KIiTHHH KiCTKOBOTO MO3KY,
AKi 3HAXOOATbCA Y MikpooToueHHi I'A, BHABJIAIOTH
BHMCOKY a/re3iro IO NOJAPU3OBAHOIO BOJHOLO MOHO-
wapy, NPUEAHYIOUMCh N0 #oro mnoBepxHi. KiiThHu
cnpuimMaroTs ['A sik KiCTKOBY MaTpHLIO, i nuepeHLi-
allii OCTEOTEHHHX IIONEPENHUKIB BigOyBa€ETbCA IIO-
6nm3y Ta GesnocepenHbo Ha mosepxHi I'A, mpo mo
CBiIUMThL HasBHICTh BKe HA 3-10 H0OYy micns iMILaH-
Tauii YMCIEHHUX Mpe- Ta ocTeobnactiB y 6e3nocepen-
Hifi 6au3bkocTi 10 'A. HasBricth mo6nusy 'A 3Hau-
HOI IIbHOCTI TNiKO3aMiHOIMIKaHiB, MPOTEOIJikaHiB,
xonmareHoBMX GiGpus Bkasye Ha BUCOKY OiOCMHTETHY-
Hy aKTHBHICTb OCTEOreHHUX KIITHH. OYeBHMIHO, LIO
JaHi KJIITHHH CEKpEeTYIOTh i iHINi KOMIOHEHTH MO3a-
KJITHHHOTO MAaTPUKCY — HEKOJareHoBi Oilku, sKi €
NO3UMLIMHUMH PETYISTOPaMU: OCTEONOHTHH, OCTEOHE-
KTUH, OCTEOKaJIbUHH, (iOpuHOreH. BoHn MOXyTh an-
copOyBaTucs Ha COPMOBAHOMY MpPH XiMIUYHOMY PO3-
unnenHi A kapGoHaTHOMY Liapi i MPOHMKATH rUbo-
KO Y TIOpH KepamiuHoro marepiany [8]. Came ui More-

KyJi¥ i CTBOPIOIOTh Ha ToBepxHi ['A kepaMiku enext-
POHHOLUUIBHUYN LIap, IO SKOro MPHEAHYIOTHCA KITiTH-
HHU Ta KoJlareHoBi (Gibpuiu.

SIKk BCTaHOBJICHO HAIIUMHK AOCIIIDKEHHAMH, YMC-
JIEHHI 0CTeOOJIaCTH PO3TALIOBYIOTbCA 0€31N0CEpPEAHBO
Ha KepamiuHOMY Matepiaii. [IpukpinnaTucs 1o nose-
PXHi KepamigyHOTO MaTepiany ocTeobacTi MOXYTh 3a
paxyHOK (OKaJbHUX KOHTAKTIB IUIa3MaTHYHAX MEM-
OpaH, 110 MalOTh PELENTOPH, SKi B3aEMOIIIOTh 3 ycTa-
JIGHOI0 TENTHUIHOK TNOCIiNOBHICTIO OiNkKiB, IO MO-
XyTb OyTu agcopboBaHi Ha INOBEPXHi iMIUIaHTaTa.
KosarenoBi ¢iGpmiy TakoX po3TallloByBaIucs y 6es-
nocepenniii 6nusbkocti 10 ['A. Ix mpuenHanns mo
KepaMiyHOro Martepiamy MOIJIO BinOyBaTHCA 3a paxy-
HOK 3’€/IHaHHS 3 OCTEOIOHTIHOM, aAcOpOOBaHUM MO~
BepxHeBUM IapoM I'A. 3B’430K OCTEONOHTIHA 3 KOJa-
reHoBuMH ¢ibpunamu gobpe Bimomuii [1]. ¥V nogans-
1IoMYy KoJyiareHoBi (iOpuiy NOKPUBAIOTHCSA KPUCTaa-
mu TA, SKi 3’SBISIOTBCSA B OTOYYHOUOMY CepeNOBUILI
SK 32 paxyHOK XiMiYHHX mpoueciB — mpeuumitauii Ta
ioHHOrO OOMIHY (K MOKAasalu Hamli CyMicHi Hoci-
mkeHHs [3]), Tak i 3a paxyHOK NpoLieciB MiHepaiisa-
1ii, o Moxe GyTH 00YMOBIIEHO MAaTPUKCHMMM MiXy-
pusiMi. MeMOpaHy MaTPpHKCHUX MiXypLiB CTBOPIOIOTh
3aMKHEHE CepelNOBUILE Ui KyMYJALii iOHIB Kajibllilo
Ta docdaris, AKi coYaTKy NEpeTBOPIOIOTHCSA HA aMO-
pdHi pocdarty kanbLiio, a notiM Ha anatutd. Ha poss
BKa3aHWX KOMIOHEHTIB Yy MiHepajizalii KicTKOBOTO
MaTpHKCy BKazyioTs Buckwalter J.A. et al. (1995) [7],
Osborn J.F. (1980) [9].

Mu crioctepirany HasBHicTh MoOaU3y ['A kepami-
KU YHCJIEHHMX OCTEOKJIACTiB Ta Makpodaris, 3 IKHMH
MH TIOB’si3yeMO iHIIuH mpoiec — Oioaerpaauiro. Bxe
Ha 3-y 100y mo6uusy moBepxHi ['A BUABIAINMCA OC-
TEOK/IACTH, YUC/IEHHI BUPOCTH LUTOTLIA3MU SIKMX Oy-
nu cripsiMoBaHi 1o [A.

Yepes MeMOpaHy OCTEOKJIACTiB CEKPETYEThCS Jle-
KiJIbKa THIB MPOAYKTiB, KOTPi MOXKYTh NPUBOAUTH IO
NECTPYKIUIT MaTepiaiiB: iOHM BOAHIO — MPOXYKT Rislib-
HOCTi BYTiJIbHOI aHTifipa3a; pi3Hi Ji30coMaibHi Ta
HeJli3ocoMalibHi pepMeHTH, KUCHEBI BillbHI pagyKaiy,
AKi 3yMOBJIOIOTH 3aKMCIICHHS CepeJoBHINA Y Bifo-
KPEMJIEHOMY OCTEOKJIaCTaMHU IIPOCTOPi.

BigMiueHi HaM# y LMTOILIa3Mi OCTEOKIACTiB YMC-
JICHHI BaKyoJli 3 KpUCTallaMH, eJIEKTPOHHOMIINIBHAM Ta
IlyXKHM MaTepialioM €, Ha Hally ZyMKy, BinoOpaxkeH-
HSM Pi3HHX eTamiB PO3LUCIUIEHHs MiHepalliB iMILIaH-
taTa. BUBLIbHEHMN B pe3ynbTaTi peakuill Kameii
NEPEHOCUTHCSA Y LIMTOIUIa3Mi OCTEOKIACTIB 3@ CHUCTe-
MOIO MiTOXOHApIl — mepudepuyHi Bakyoni i BHBO-
JUTBCS Y MDKKJIITHHHE CepeloBHILE, 3BiIKH BiH MOXe
NOCTYNaTy A0 KPOBOHOCHOTO pyciia abo y 30HHM MiHe-
pautizanii KiCTKOBOTO MaTpukcy. 3rilHO 3 Cy4aCHUMH
ysisneHHsamu [7, 8], kaibLilt B ioHi30BaHOMY CTaHi €
fe3nocepeaHiM PETYJISTOPOM MOYATKy TPAHCKPHIILII
MPHK ta cunTe3y 6inka.

V Giomerpanauii ['A Gpanu ydacTs i iHIIi KITITHHA.
TIpoTsiroM NpoBeAEeHOTo HOCHiIKeHHs noBepxHs ['A
3MiHIOBanacs, i Mo MepuUMeTpy iMIUIAHTATIB BHABIIA-
JIUCS YUCJCHHI Maii ¥ BeJuki 3arJubOHHM 3 pO3Tallo-
BAHMMH B HMX Makpodaramu. Y LHUTOMIAa3Mi Takux
KJITUH BUABJISUIMCS YACTHHKY KEPaMiKH.

DarounTo3 KepaMidHMX YacTHHOK posMipom 5-6
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MKM Mir 3zificHioBaTHCs Takox HeHTpodimbHAMU
JIEHKOLIMTAMM Ta €HIOTENiaIbHUMH KITiTHHAMH.
TakuM YHHOM, Ha OCHOBi NPOBEIEHOro MHOCHi-
IDKEHHS MOXHA CTBEpIUKYBATH, 10 6i0akTUBHICTE ['A
3yMOBJIFOETECS K (i3MKO-XIMIYHUMH TMOBEPXHEBAMH
peaxuisMyd 3 yTBOPEHHAM MOJISPU30BaHOIO E€IEKTPO-
nHowibHoro Ca-P  mapy, Tak i KIiTHHHO-
OIOCEPEIKOBAHUMH [IPOLIECAMH, B PE3yJbTaTi 90ro
e7eKTPOHHOLIIbHUI ap 30aradyeTscsi MaKpoMoJie-
KyJIaMH, $IKi CHHTE3YIOTh KJIiTHHH: riiko3amiHoriika-
HaMH, MPOTEOLIiKaHaMK, KOJareHOBMMH Ta HeKOJa-
TFeHOBUMM OinkaMy (TO3ULLIMHUMH pETyIATOPaMU:

OCTEOTIOHTHH, OCTEOHEKTHH, OCTEOKAIbLHH, QibpuHO-
reH). IlepeGir uX NpOLECiB i 3yMOBIIOE YTBOPEHHA
He MPOCTO KOHTAKTy MDK KepaMiKow Ta KiCTKOBOIO
TKaHHHOIO, IKa POPMYETBCS, a iX B3aEMOJiI0 — 0OMiH
ioHaMM, 10 Ma€ Miclie PH XiMiYHHUX PeaKIiaX.

3aBJjKH TakoMy 0i0AHHAMIYHOMY NIPOLECY OCTEO-
reHHa audepeHUiamis KITHH, iX (yHKLiOHYBaHHS,
yTBOpEHHS OCTeOiaa, AKUH 3 YacOM MiHepali3yeThbCs,
crocTepiraeThesi Ge3nocepeiHO Ha MOBEPXHi Gioke-
paMiyHoro Marepiamy, 6e3 Oyab-SKOro MpOIIApKy
CTIONTy4YHOI TKaHHMHH.
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Puc. 1. KoHuenTyansHa MOaeNs GOPMyBaHEs “3B’3y[040i peakTHBHOT 30HK” Ha MeXi KiCTKa — IMILTaHTaT 3
rpagieHTHEM GiokepaMidHUM TOKPUTTAM

CBoe€ yABJIEHHS TPO B3a€MO3B’A30K I'A Ta HOBO-
yTBOPEHOIO KiCTKOBOIO TKAHWHOIO, LIO TIPYHTYETHCA
Ha OJEpPXKAHKMX Pe3yNbTaTax Ta JaHUX JITEpPaTypH, MU
BUKJAIH Y KOHLUENTYaIbHIN cXxeMi-Mozeni ¢popMyBaH-
H KOHTAKTHOT — 3B’si3yr04oi 30HH “KicTKa — Tigpo-
KCHAmaTuT”, sfKa TNpPeACTaBlieHa HIDKYe. 3B’A3yioda
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SUMMARY

CONCEPTION OF INTERACTION BETWEEN BIOACTIVE CERAMIC “KERHAP” AND BONE TISSUE
Potapchuk A.M., Malyshkina S.V., Mytchenok V.., Piuryk V.P., Sharkany Y.P., Potapchuk T.A., Lesiv R.A,,
Hrabova O.M.

Analysis and conclusion the results of performed experimental study with morphological investigations of peculiarities of
bone tissue reorganization at its defects plastics using compositions on the base of hydroxiapatite with different binding sub-
stances on titanium implants with gradient bioceramic coatings allowed to give a conceptual consideration of the mechanism
of connection between bone tissue and hydroxiapatite with forming a “binding reactive zone”.

Key words: hydroxiapatite, gradient bioactive ceramic, implantation, osseogenesis
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