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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Îá´ðóíòóâàííÿ 
ðåêîíñòðóêòèâíî-â³äíîâíèõ îïåðàö³é íà ùåëåïíî-
ëèöåâ³é ä³ëÿíö³ òà ìåòîä³â äåíòàëüíî¿ ³ìïëàíòàö³¿ 
íà ï³äñòàâ³ åò³î-ïàòîãåíåòè÷íèõ, êë³í³êî-á³îëîã³÷íèõ 
òà ñòðóêòóðíî-ôóíêö³îíàëüíèõ ïàðàìåòð³â», äåðæàâ-
íèé ðåºñòðàö³éíèé ¹ 0111U000661.

Âñòóï. Õ³ðóðã³÷íå ë³êóâàííÿ äåôåêò³â òà äåôîð-
ìàö³é ùåëåïíî-ëèöåâî¿ ä³ëÿíêè ïðàêòè÷íî çàâæäè 
ïåðåäáà÷àº âèêîðèñòàííÿ ÷óæîð³äíèõ ìàòåð³àë³â 
â ÿêîñò³ ô³êñàòîð³â ê³ñòêîâèõ ôðàãìåíò³â, áàð’ºð³â 
ì³æ ð³çíèìè âèäàìè òêàíèí, ³ìïëàíòàò³â äëÿ êîíòóð-
íî¿ ïëàñòèêè. Ðîçðîáêà íîâèõ ³ìïëàíòàö³éíèõ ìà-
òåð³àë³â äëÿ ðîçøèðåííÿ ë³êóâàëüíèõ ìîæëèâîñòåé 
çàëèøàºòüñÿ çàäà÷åþ ñó÷àñíîãî ìåäè÷íîãî ìàòåð³à-
ëîçíàâñòâà. 

Òðàäèö³éíî îäíèì ç íàéïîøèðåí³øèõ ³ìïëàíòà-
ö³éíèõ ìàòåð³àë³â â ùåëåïíî-ëèöåâ³é õ³ðóðã³¿ ÿâëÿºòü-
ñÿ ìåäè÷íèé òèòàí (Ti-4Al-6V). Éîãî âèñîêà á³îñóì³ñ-
í³ñòü òà á³î³íåðòí³ñòü º äàâíî â³äîìèìè, òà äîâåäåí³ 
÷èñëåííèìè íàóêîâèìè äîñë³äæåííÿìè. Ðàçîì ç òèì, 
äëÿ òèòàíó õàðàêòåðí³ ðÿä íåäîë³ê³â (âèñîêèé êîåô³-
ö³ºíò òåïëîïðîâ³äíîñò³, âèíèêíåííÿ ìåòàëîçó, çäàò-
í³ñòü äî êîðîç³¿, òîùî) [6-8, 10, 11], ÿê³ çìóøóþòü 
ïðîäîâæóâàòè ïîøóê íîâèõ ³ìïëàíòàö³éíèõ ìàòåð³à-
ë³â, ÿê³ ¿õ ïîçáàâëåí³.

Íà äàíèé ìîìåíò ïåðñïåêòèâíèì íàïðÿìêîì ìå-
äè÷íîãî ìàòåð³àëîçíàâñòâà º äîñë³äæåííÿ íîâîãî 
êëàñó ³ìïëàíòàö³éíèõ ìàòåð³àë³â, ñòâîðåíèõ â³äïîâ³ä-
íî ïðèíöèïàì á³îì³ìåòèêè [9]. Äàí³ ìàòåð³àëè ñèíòå-
çóþòüñÿ ç á³îëîã³÷íèõ òêàíèí, àáî ìàþòü âëàñòèâîñò³, 
àíàëîã³÷í³ æèâèì ñòðóêòóðàì, òîáòî º á³îìîðôíèìè. 

Ïîòåíö³éíî ïåðñïåêòèâíèé âèä á³îìîðôíî¿ êåðà-
ì³êè ðîçðîáëåíî â ²íñòèòóò³ ô³çèêè íàï³âïðîâ³äíèê³â 
³ìåí³ Â.ª. Ëàøêàðüîâà ÍÀÍ Óêðà¿íè, øëÿõîì ïðîñî-
÷óâàííÿ êðåìí³ºì «êàíàëüíèõ» âóãëåöåâèõ ìàòðèöü, 
ùî îòðèìóþòü âíàñë³äîê ï³ðîë³çó (îáâóãëåííÿ) ð³çíèõ 
ñîðò³â äåðåâèíè [1, 12]. 

Îö³íêà á³îñóì³ñíîñò³ áóäü-ÿêîãî ìàòåð³àëó ´ðóí-
òóºòüñÿ íà äîñë³äæåíí³ òêàíèííèõ ðåàêö³é íà éîãî 
³ìïëàíòàö³þ â îðãàí³çì åêñïåðèìåíòàëüíèõ òâàðèí. 
Íàâêîëî ³ìïëàíòàòó ôîðìóºòüñÿ âîëîêíèñòà êàïñó-
ëà, ÿêîþ îðãàí³çì â³äìåæîâóºòüñÿ â³ä íüîãî. Òîâùèíà 
òà êë³òèííèé ñêëàä êàïñóëè º «ì³ðîþ» á³îñóì³ñíîñò³ 
³ìïëàíòàö³éíîãî ìàòåð³àëó [2]. 

Ìåòà äîñë³äæåííÿ. Â äàí³é ðîáîò³ ìè ñòàâèëè 
çà ìåòó ïîð³âíÿòè á³îñóì³ñí³ñòü á³îìîðôíî¿ êåðàì³êè 
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íà îñíîâ³ êàðá³äó êðåìí³þ (á³î SIC) ç òèòàíîì ìåäè÷-
íîãî ïðèçíà÷åííÿ íà îñíîâ³ àíàë³çó òêàíèííèõ ðåàê-
ö³é íà ¿õ ³ìïëàíòàö³þ â åêñïåðèìåíò³ íà ëàáîðàòîðíèõ 
ùóðàõ. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äëÿ äîñÿãíåííÿ ïî-
ñòàâëåíî¿ ìåòè íàìè âèêîíàíî åêñïåðèìåíò íà 20 á³ëèõ 
ëàáîðàòîðíèõ ùóðàõ ë³í³¿ «Â³ñòàð». Ìåäèêî-á³îëîã³÷í³ 
äîñë³äæåííÿ íà òâàðèíàõ ïðîâîäèëè â óìîâàõ àñåïòè-
êè ó â³äïîâ³äíîñò³ äî ªâðîïåéñüêî¿ êîíâåíö³¿ òà Çàêîíó 
Óêðà¿íè ùîäî ãóìàííîãî â³äíîøåííÿ äî åêñïåðèìåí-
òàëüíèõ òâàðèí, à òàêîæ çã³äíî ç çàãàëüíîïðèéíÿòèìè 
ì³æíàðîäíèìè ñòàíäàðòàìè [3, 5]. 

Â åêñïåðèìåíò³ áóëè âèêîðèñòàí³ ñòàòåâîçð³ë³ ëà-
áîðàòîðí³ ùóðè, ìàñîþ 180-220 ã. Òâàðèíàì ï³ä çà-
ãàëüíèì çíåáîëåííÿì (ðîç÷èí 10 % êåòàì³íó 0,2 ìë 
âíóòð³øíüîî÷åðåâíî) â àñåïòè÷íèõ óìîâàõ ïðîâîäè-
ëè ï³äøê³ðíó ³ìïëàíòàö³þ çðàçê³â á³îìîðôíî¿ êåðàì³-
êè ðîçì³ðîì 0,5x1,0x0,2 ñì., âèãîòîâëåíî¿ â ²íñòèòóò³ 
ô³çèêè íàï³âïðîâ³äíèê³â ³ìåí³ Â.ª. Ëàøêàðüîâà ÍÀÍ 
Óêðà¿íè òà çðàçê³â ìåäè÷íîãî òèòàíó (ôðàãìåíòè 
ïëàñòèí äëÿ îñòåîñèíòåçó). Æîäíà ç òâàðèí íå çàãè-
íóëà ïðè ïðîâåäåíí³ äàíîãî åêñïåðèìåíòó.

Âèâîäèëèñÿ ç åêñïåðèìåíòó òâàðèíè â òåðì³íè 
30 ä³á òà 3 ì³ñ. øëÿõîì ââåäåííÿ ëåòàëüíî¿ äîçè ò³-
îïåíòàëó íàòð³þ. Ôðàãìåíò øê³ðè ç ï³äëåãëèìè òêà-
íèíàìè òà ³ìïëàíòàòè ºäèíèì áëîêîì âèñ³êàëè, ï³ñëÿ 
÷îãî ô³êñóâàëè ó 10 % çàáóôåðåíîìó ôîðìàë³í³ ïðî-
òÿãîì 24 ãîäèí. Øìàòî÷êè çàëèâàëèñÿ ó ïàðàô³í. 
Ç îòðèìàíèõ áëîê³â âèãîòîâëÿëèñÿ ã³ñòîëîã³÷í³ çð³çè 
òîâùèíîþ 5 ìêì, ÿê³ çàáàðâëþâàëèñÿ ãåìàòîêñèë³-
íîì ³ åîçèíîì, àçóð ²²-åîçèíîì, ôîñôîðíîâîëüôðà-
ìîâèì ãåìàòîêñèë³íîì òà çà âàí Ã³çîí.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ïðî-
âåäåí³ äîñë³äæåííÿ ïîêàçàëè, ùî ÷åðåç îäèí ì³ñÿöü 
ï³ñëÿ ³ìïëàíòàö³¿ íàâêîëî çðàçê³â ç ìåäè÷íîãî òèòà-
íó ôîðìóâàëàñÿ ñïîëó÷íîòêàíèííà êàïñóëà. Íà ìåæ³ 
ì³æ ïðèëåãëîþ äåðìîþ òà êàïñóëîþ ÷àñòî ðîçòàøî-
âóâàëèñü òîíêîñò³íí³ êðîâîíîñí³ ñóäèíè. Íà öåé ÷àñ 
âîíà âæå áóëà ïðåäñòàâëåíà ù³ëüíîþ âîëîêíèñòîþ 
ñïîëó÷íîþ òêàíèíîþ, à ¿¿ áóäîâà äåùî â³äð³çíÿëàñÿ 
â ä³ëÿíêàõ, äå ³ìïëàíòàò ïðèëÿãàâ äî äåðìè òà â ä³-
ëÿíö³ éîãî êîíòàêòó ç ã³ïîäåðìîþ. Òîâùèíà êàïñóëè 
â ñåðåäíüîìó ñòàíîâèëà 64,5 ± 21 ìêì.

Çàáàðâëåííÿ ôîñôîðíîâîëüôðàìîâèì ãåìàòîê-
ñèë³íîì ïðîäåìîíñòðóâàâ, ùî â ä³ëÿíö³ êàïñóëè, ÿêà 
áåçïîñåðåäíüî ïðèëÿãàëà äî ³ìïëàíòàòó, ÷åðåç îäèí 
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ì³ñÿöü ï³ñëÿ ïî÷àòêó äîñë³äó, ùå íå â³äáóâàëîñÿ îñòà-
òî÷íî¿ êîìïëåêòàö³¿ êîëàãåíîâèõ âîëîêîí ó ïó÷êè òà ¿õ 
äîçð³âàííÿ (ðèñ. 1). Öå ï³äòâåðäæóâàëîñü ¿õíüîþ áà-
çîô³ë³ºþ, ùî áóëî çóìîâëåíî âèñîêèì âì³ñòîì ãë³êî-
çàì³íîãë³êàí³â.

Ñåðåä êë³òèí, ùî áóëè ïðèñóòí³ â êàïñóë³ ì’ÿêèõ 
òêàíèí íàâêîëî ³ìïëàíòàòó, ÿâíî ïåðåâàæàëè ô³áðî-
áëàñòè. ¯õ ê³ëüê³ñòü âèÿâèëàñü íàéá³ëüøîþ ó øàð³ 
êàïñóëè, ùî áåçïîñåðåäíüî ïðèëÿãàâ äî ³ìïëàíòàòó. 
Âîíè ìàëè âèäîâæåíó ôîðìó, áóëè ðîçòàøîâàí³ òàí-
ãåíö³àëüíî òà õàðàêòåðèçóâàëèñÿ âèðàæåíîþ áàçîô³-
ë³ºþ öèòîïëàçìè. Ñåðåä êë³òèí êàïñóëè ó íåâåëèê³é 
ê³ëüêîñò³ âèÿâëÿëèñÿ ìàêðîôàãè òà ë³ìôîöèòè.

Áóäîâà êàïñóëè íàâêîëî ³ìïëàíòàò³â ç á³î SiC 
÷åðåç 1 ì³ñÿöü äîñë³äó â ö³ëîìó âèÿâèëàñü àíàëîã³÷íà 
ò³é, ùî ôîðìóâàëàñÿ íàâêîëî çðàçê³â òèòàíó ìåäè÷-
íîãî ïðèçíà÷åííÿ. Ïåðøîþ îñîáëèâ³ñòþ, ùî çâåð-
íóëà íà ñåáå óâàãó, áóëà íàÿâí³ñòü ó ñêëàä³ êàïñóëè 
ïèëîâèäíèõ ÷àñòî÷îê êàðá³äó êðåìí³þ. Çà òîâùèíîþ 
êàïñóëà ñòàòèñòè÷íî (ð0,05) íå â³äð³çíÿëàñÿ â³ä ò³º¿, 

ùî áóëà õàðàêòåðíîþ äëÿ òèòàíîâèõ ³ìïëàíòàò³â, 
³ ñòàíîâèëà 67,3 ± 18 ìêì. Àëå ì³æ êàïñóëîþ íàâêîëî 
á³î SiC ³ ïðèëåãëîþ òêàíèíîþ äåðìè âèÿâëÿëîñü á³ëü-
øå òîíêîñò³ííèõ êðîâîíîñíèõ ñóäèí. Ìàñèâ êîëàãå-
íîâèõ âîëîêîí êàïñóëè âèãëÿäàâ ïîð³âíÿíî ãîìîãåí-
íèì, ùî ìîæíà ðîçö³íþâàòè ÿê äåùî óïîâ³ëüíåíèé 
ïðîöåñ ¿õ êîìïëåêòàö³¿ ó ïó÷êè (ðèñ. 2). 

Ñåðåä êë³òèí êàïñóëè òàêîæ ïåðåâàæàëè ô³áðî-
áëàñòè, ³ ,äåùî ÷àñò³øå, í³æ ó êàïñóë³ òèòàíîâîãî 
³ìïëàíòàòó, âèÿâëÿëèñÿ ìàêðîôàãè òà ë³ìôîöèòè. 
Â êàïñóë³ íàâêîëî ³ìïëàíòàò³â ç á³î SiC ô³áðîáëàñòè 
âèÿâëÿëè äåùî ìåíøó áàçîô³ë³þ öèòîïëàçìè.

×åðåç 3 ì³ñÿö³ ï³ñëÿ ³ìïëàíòàö³¿ êàïñóëà íàâêî-
ëî òèòàíîâîãî çðàçêà âèÿâèëàñü á³ëüø ù³ëüíîþ çà 
ðàõóíîê íàÿâíîñò³ ìàñèâó êîëàãåíîâèõ âîëîêîí, 
àëå ¿¿ ñåðåäíÿ òîâùèíà çìåíøèëàñü ³ ñòàíîâèëà 
61,6 ± 12,7 ìêì. Ïåðø çà âñå öå ñòîñóâàëîñÿ ¿¿ ÷àñòè-
íè, ïðèëåãëî¿ äî äåðìè. Êîëàãåíîâ³ âîëîêíà óòâîðþ-
âàëè ïó÷êè, ÿê³ ïðàêòè÷íî íå â³äð³çíÿëèñÿ â³ä òàêèõ, 
ÿê ó ïðèëåãë³é äåðì³. Íà ìîìåíò äîñë³äæåííÿ âîíè 

 
Ðèñ. 1. Ä³ëÿíêà êàïñóëè ì’ÿêèõ òêàíèí íàâêîëî òèòàíî-

âîãî ³ìïëàíòàòó ç áîêó ïðèëÿãàííÿ äåðìè ÷åðåç 1 ì³ñÿöü 
ï³ñëÿ ïî÷àòêó åêñïåðèìåíòó. Çàáàðâëåííÿ ôîñôîðíî-

âîëüôðàìîâèì ãåìàòîêñèë³íîì. Ì³êðîôîòî. 
Îá. 40, îê. 10.

Ðèñ. 2. Ä³ëÿíêà êàïñóëè íàâêîëî ³ìïëàíòàòó ç á³î SiC 
ç³ ñòîðîíè ïðèëÿãàííÿ äåðìè ÷åðåç 1 ì³ñÿöü ï³ñëÿ ïî-

÷àòêó åêñïåðèìåíòó. Çàáàðâëåííÿ ôîñôîðíîâîëüôðà-
ìîâèì ãåìàòîêñèë³íîì. Ì³êðîôîòî. 

Îá. 40, îê. 10.

Ðèñ. 3. Ä³ëÿíêà êàïñóëè íàâêîëî òèòàíîâîãî ³ìïëàíòàòó 
ç áîêó ïðèëÿãàííÿ äåðìè ÷åðåç 3 ì³ñÿö³ ï³ñëÿ ïî÷àòêó 
åêñïåðèìåíòó. Çàáàðâëåííÿ çà âàí Ã³çîí. Ì³êðîôîòî. 

Îá. 40, îê. 10.

Ðèñ. 4. Ä³ëÿíêà êàïñóëè íàâêîëî çðàçê³â á³î SiC ç áîêó 
ïðèëÿãàííÿ äåðìè ÷åðåç 3 ì³ñÿö³ ï³ñëÿ ââåäåííÿ çðàç-

ê³â ìàòåð³àëó. Çàáàðâëåííÿ çà âàí Ã³çîí. Ì³êðîôîòî. 
Îá. 40, îê. 10.
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âæå áóëè åîçèíîô³ëüíèìè òà âèÿâèëè äåùî ìåíøó 
ôóêñèíîô³ë³þ (ðèñ. 3).

Ñóòòºâî çì³íèâñÿ ðîçïîä³ë êë³òèí ó ö³é ÷àñòèí³ 
êàïñóëè ³, ïåðø çà âñå, çà ðàõóíîê ïåðåâàæàþ÷èõ çà 
ê³ëüê³ñòþ ô³áðîáëàñò³â. Âîíè áóëè ð³âíîì³ðíî ðîçïî-
ä³ëåí³ ó ¿¿ òîâù³. ßê ³ ï³ä ÷àñ ïîïåðåäíüîãî ñòðîêó ñïî-
ñòåðåæåííÿ âîíè ðîçòàøîâóâàëèñÿ òàíãåíö³àëüíî, 
àëå âèÿâëÿëè çíà÷íî ìåíøó áàçîô³ë³þ öèòîïëàçìè. 
Ìàêðîôàãè òà ë³ìôîöèòè ó ñêëàä³ êàïñóëè çóñòð³÷à-
ëèñÿ ð³äêî.

×åðåç 3 ì³ñÿö³ ï³ñëÿ ïî÷àòêó äîñë³äó êàïñóëà íà-
âêîëî çðàçê³â á³î SiC ïðèíöèïîâî íå â³äð³çíÿëàñÿ â³ä 
ò³º¿, ùî ñôîðìóâàëàñÿ íàâêîëî òèòàíîâèõ ³ìïëàíòà-
ò³â. Ç³ ñòîðîíè äåðìè êàïñóëà ìàëà ó ñâîºìó ñêëàä³ 
ù³ëüíó ñ³òêó ç ïó÷ê³â êîëàãåíîâèõ âîëîêîí, àìîðôíà 
ðå÷îâèíà ì³æ ÿêèìè ïðàêòè÷íî íå âèÿâëÿëà áàçîô³ë³¿. 
Ô³áðîáëàñòè, ùî çíà÷íî ïåðåâàæàëè ñåðåä êë³òèííî-
ãî ñêëàäó êàïñóëè, òàêîæ ð³âíîì³ðíî áóëè ðîçïîä³ëå-
í³ ó ¿¿ òîâù³ òà âèÿâëÿëè ïîì³ðíó áàçîô³ë³þ öèòîïëàç-
ìè. Ïðè öüîìó â äàí³ ñòðîêè äîñë³äæåííÿ â êàïñóë³ 
çóñòð³÷àëèñü ìàêðîôàãè ³ ë³ìôîöèòè íåçíà÷íî â á³ëü-
ø³é ì³ð³, í³æ â êàïñóë³ íàâêîëî òèòàíîâèõ ³ìïëàíòà-
ò³â (ðèñ. 4). Ñåðåäíÿ òîâùèíà êàïñóëè ñòàíîâèëà 
64,4 ± 14,5 ìêì. Ïðè öüîìó ñòàòèñòè÷íî äîñòîâ³ðíî¿ 
ð³çíèö³ â òîâùèí³ êàïñóëè íàâêîëî á³î SiC òà òèòàíî-
âèõ ³ìïëàíòàò³â íå âèÿâëåíî.

Òàêèì ÷èíîì, âèÿâëåí³ îäíîòèïí³ òêàíèíí³ ðåàê-
ö³¿ çàñâ³ä÷èëè âèñîêèé ð³âåíü á³îñóì³ñíîñò³ á³î SiC. 
Äàíà òåçà ï³äòâåðäæóºòüñÿ çäàòí³ñòþ ôîðìóâàòè 
ñïîëó÷íîòêàíèííó êàïñóëó, ñõîæó çà áóäîâîþ ò³é, 
ùî óòâîðþâàëàñü íàâêîëî çðàçê³â òèòàíó ìåäè÷íîãî 
ïðèçíà÷åííÿ, ïðè öüîìó íå âèÿâëåíî ñòàòèñòè÷íî 
äîñòîâ³ðíî¿ ð³çíèö³ â ¿¿ òîâùèí³. Ïðè öüîìó, âèñîêà 
á³îñóì³ñí³ñòü òèòàíîâèõ ³ìïëàíòàò³â ï³äòâåðäæåíà 
÷èñëåííèìè åêñïåðèìåíòàëüíèìè òà êë³í³÷íèìè äî-
ñë³äæåííÿìè [4]. ßê ³ ó âèïàäêó òèòàíîâèõ ³ìïëàíòà-
ò³â, â êàïñóë³ íàâêîëî çðàçê³â á³î SiC ñåðåä êë³òèííèõ 
åëåìåíò³â ïåðåâàæàëè ô³áðîáëàñòè. Ðàçîì ç òèì, íå-
çíà÷íî âèùèé ð³âåíü ìàêðîôàãàëüíî-ë³ìôîöèòàðíî¿ 

³íô³ëüòðàö³¿ òà òîâùèíà êàïñóëè çàâæäè áóëè õàðàê-
òåðí³ äëÿ ïîðèñòèõ ³ìïëàíòàö³éíèõ ìàòåð³àë³â â ïî-
ð³âíÿíí³ ç ïîë³ðîâàíèìè ìàòåð³àëàìè [2]. 

Ùå îäíèì ñâ³ä÷åííÿì íà êîðèñòü âèñîêî¿ á³î-
ñóì³ñíîñò³ äîñë³äæóâàíî¿ á³îìîðôíî¿ êåðàì³êè ñë³ä 
ââàæàòè íèçüêèé ð³âåíü çàïàëüíî¿ ³íô³ëüòðàö³¿ êàïñó-
ëè ì’ÿêèõ òêàíèí â ñòðîêè 30 ä³á ï³ñëÿ ïî÷àòêó åêñ-
ïåðèìåíòó, ùî â³äïîâ³äàº íàÿâíîñò³ ÿâèù çàïàëåííÿ 
íèçüêî¿ ³íòåíñèâíîñò³. 

Âèñíîâêè. 
Íà îñíîâ³ ïðîâåäåíîãî äîñë³äæåííÿ âñòàíîâëåíî, 

ùî òêàíèíí³ ðåàêö³é íà ³ìïëàíòàö³þ çðàçê³â ìåäè÷íî-
ãî òèòàíó òà á³î SiC âèÿâèëèñü ïðèíöèïîâî ïîä³áíè-
ìè – íàâêîëî îáîõ âèä³â ³ìïëàíòàò³â ôîðìóâàëàñÿ 
ñïîëó÷íîòêàíèííà êàïñóëà, ÿêà áóëà âæå äîáðå âè-
ðàæåíîþ íà 30 äîáó,âò³ì, ¿¿ ôîðìóâàííÿ íàâêîëî á³î 
SiC â³äáóâàëîñü ïîâ³ëüí³øå, í³æ íàâêîëî òèòàíó, àëå 
íà 90 äîáó âîíà âèÿâèëàñü àíàëîã³÷íîþ çà áóäîâîþ 
ò³é, ùî âèíèêàëà íàâêîëî çðàçê³â ìåäè÷íîãî òèòà-
íó, ùî ñâ³ä÷èòü ïðî á³îñóì³ñí³ñòü öüîãî ìàòåð³àëó 
òà ïðèíöèïîâî îäíîòèïíó ðåàêö³þ òêàíèí íà ö³ ìà-
òåð³àëè. Ïðîâåäåí³ äîñë³äæåííÿ ñâ³ä÷àòü, ùî á³î SiC 
âèÿâëÿºòüñÿ á³îñóì³ñíèì ³ìïëàíòàö³éíèì ìàòåð³à-
ëîì ³ ìîæå áóòè ðåêîìåíäîâàíèé äëÿ âèãîòîâëåííÿ 
³ìïëàíòàò³â ìåäè÷íîãî ïðèçíà÷åííÿ, çîêðåìà, äëÿ 
çàñòîñóâàííÿ â ùåëåïíî-ëèöåâ³é õ³ðóðã³¿ ç ìåòîþ 
óñóíåííÿ äåôåêò³â ê³ñòîê ëèöåâîãî ÷åðåïó.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. 
Îòðèìàí³ ðåçóëüòàòè ÿâëÿþòüñÿ îñíîâíîþ ïå-

ðåäóìîâîþ äëÿ ïðîâåäåííÿ ïîäàëüøèõ åêñïåðè-
ìåíòàëüíèõ òà êë³í³÷íèõ äîñë³äæåíü âèêîðèñòàííÿ 
³ìïëàíòàò³â ç á³îSiC ç ìåòîþ óñóíåííÿ äåôåêò³â òà äå-
ôîðìàö³é ùåëåïíî-ëèöåâî¿ ä³ëÿíêè. Âðàõîâóþ÷è ìå-
õàí³÷í³ õàðàêòåðèñòèêè êàðá³äó êðåìí³þ òà ïîòåíö³é-
íó ìîæëèâ³ñòü âèãîòîâëåííÿ ³ìïëàíòàò³â áóäü-ÿêî¿ 
ôîðìè òà ðîçì³ðó ç ëåãêî äîñòóïíèõ äæåðåë ñèðîâè-
íè äàíèé íàïðÿìîê íàóêîâèõ äîñë³äæåíü â ñòîìàòî-
ëîã³¿ òà ùåëåïíî-ëèöåâ³é õ³ðóðã³¿ âèäàºòüñÿ íàì ïåð-
ñïåêòèâíèì.
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Comparative Analysis of Biocompatibility of Biomorphic Ceramics based on Silicon Carbide and Titanium 

Medical Purpose: an Experimental Study
Malanchuk V., Grabovoy Î., Zhukovtceva O., Kiselov V., Chepurnii Yu.
Abstrasct. One of the pressing issues of modern medical materials science is the search and development of new 

implant materials to expand the arsenal of treatment measures for defects and deformities elimination. Modern surgery 
often requires the use of synthetic materials as bone fragments fixators, barriers between different types of tissues, and 
so on.

Research and introduction into clinical practice a new class of implant materials created in accordance with the prin-
ciples of biomimetics at the moment is extremely promising area of medical materials science. Potentially promising 
type of biomorphic ceramic have developed at the Lashkaryov Institute of Semiconductor Physics NAS of Ukraine, 
by impregnating silicon «channel» carbon matrices obtained as a result of wood pyrolysis.

The purpose of the given article was to evaluate the biocompatibility of the new material, biomorphic ceramics based 
on silicon carbide (bio SIC), an analyzing of tissue reactions to its implantation in an experiment on laboratory rats.

To achieve this goal we performed a study on 20 white laboratory rat, line «Wistar», which were held subcutaneous 
implantations of biomorphic ceramics samples. Animals taken out of the experiment after 30 days and 3 months, with 
following morphological study of tissues, surrounding the implants.

The study showed that connective tissue capsule formed around the bio SiC implants, which was already well marked 
at 30 days after surgery. At that time it was characterized by more incomplete maturation framework of collagen fibers 
and a relatively high number of fibroblasts. Inflammatory infiltration of the capsule was expressed very weakly. Particular 
attention the difference attracted in the structure of the capsule around the SiC implant, fit the part of the dermis and 
hypodermis. From the dermis it was detected a formation of dense fibrous connective tissue. 

From the hypodermis formed capsules also looked like as the dense fibrous connective tissue. But the process 
of it formation has been slow, primarily due to the low rate of formation of the fibrous framework and its maturation. Even 
after 3 months of the experiment it, by its density, concedes to that formed by the dermis. Thus, in this part of the cap-
sule turned over cellular elements, especially macrophages and lymphocytes.

Evidence in favor of high biocompatibility of studied biomorphic ceramics should be considered a low level inflam-
matory infiltration of capsules in terms of 30 days after the start of the experiment, corresponding to the presence of low 
intensity inflammation.

Conclusions. Based on of the study it was found, that a thin connective tissue capsule formed around of bio SiC 
samples after implantation in the soft tissue of experimental animals with predominance in the structure of collagen 
fibers arranged in parallel and fibroblasts, indicating the biocompatibility of the studied material. 

Keywords: biomorphic ceramics, silicon carbide, biocompatibility, implantation material, medical titanium.
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