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Study on Cytocompatability and Animal Implantation Test of Foam SiC

WU Lin', XU Xing-Xiang®, WANG Lu-Zeng’, RONG Xiao-Fang', TIAN Chong®, ZHANG Jin-Song’
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Metal Research, Chinese Academy of Sciences, Shenyang 110016, China; 3. Animal Test Centre, China Medical University,
Shenyang 110001, China)

Abstract; Foam SiC was prepared by macromolecule pyrogenation combined with reaction bonding method.
The osteoblast-like cells MG63 ‘were seeded and cultured in-vitro on the foam SiC and observed under both
SEM and TEM to further evaluate the cytocompatability of this novel material. The feasibility of the foam SiC
as a bone replacement material for clinical treatment was also studied by establishing an animal model for re-
pairing mandibular critical-sized defects in-rabbits, and by using general observation, histological observation
and bone histomorphometry. The results show that MG63 cells attach and grow well on the surface of the foam
SiC, which indicates that the foam SiC is non-toxic and possesses good cytocompatibility. The 26 tested rab-
bits are all in healthy conditions and the wounds are healed completely. The different degree of osteogenesis
is observed .on' both periphery and inner mesh of the foam SiC at each time point, and the foam SiC shows no
adverse effect to the process of bone repair. It is found that both the rate of tetracycline fluorescence labeling
and the new bone area on the foam SiC are lower than those of hydroxyapatite (HA) after 4w implantation,
but there are no statistical differences after both 8w and 24w implantations, indicating that the foam SiC
should be similar to HA in osteo-conduction ability judging from the long-term repair effect to mandibular de-
fects.

Key words: foam SiC; bone replacement material ; cell; animal implantation
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Fig. 1 Foam SiC_sample (a) for cells culture and its XRD pat-
tern (b)
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Fig.2 Foam SiC sample (a) and HA sample (b) for implanta-

tions

IG5 B ILETZ. B3 B B RS, 4 R
AR REBY RSE K/INFRIC A 4 24 45 3 7K [ i )
FIE AL 13mm x 6mm (5 TE 4 2 B 1. B4R A
Ja o IREER T E O AN . AL BT Tw L £R R
WZE (25mg/kg) , UM PR B MR L 1 ~ 2mm 19
A KRARFRASLZL 5 F 10% H S [ G 1w, Bf T
KWLk, R W MR P R (PMMA ) o 3,
LEIKASP1600 F45=1) i HLaE B FhrA K v A,
JELE 70 ~ 80 .
1.2.5 HALAFMBEMEESHT

B SR AP AR B USR] Fr . WOR bk
365 ~380nm, K448 KOG 530 ~ 540nm, &
gk, IR JE UL TR 40 i HE i R g i e ta,
TEOGEE TSR . B bRA e o Bl 29K &
SKUD A AL 3 AN RRET. 2O R bR idR LA
BT ( x4) PURRZREPRIC R 52 aR 0 E ook
FR. BB AR HE e 0 8] A, BL 1 SR
P x 10) 788 T B - 35 (8 Cum™) SRR, i
Metamorph Imaging System V4.5 FR sk (4347756
JEPUPR R AR AR, A S D« s
(S8 « ARl 22 ) oo, AR 1 TR S PRIy 22 5%
P, BT SPSS 11, 0-Geit a3 AT R AR AT ¢ K g s Bk
Tor g , PRS2 2 ) 1) 22 5 (R 37K 3 0. 05) .

2 #R5WE

2.1 @K SiC xR B 48R MG63 1IN

Pl B R (] 3) , 5597 0. Sh JE 4l It
URAEIRIR SiC _EIGEE A0 RH 5 T A4 RHI i s A
fLrf, BERIE B =M . ZMIESFZMIEE. 4l
B MNP, T AL , A i a] £ fi ok 1 D AR
S RV KRS R A B9 24h )5, 40 AE
PRI T — 20 (1 12 i P AR, T B 0 8 B 3
S A o i Y B A B IR

BT RBMERI (K 4) AN AR FR 5d A,
2RI A RT3 s /N
LT P 2 4 ORI B 5 4. IR SiC

ok T 122 -
R T Y
P 3 RCE A MGO3 3k SiC 2 1 AE K A R s 3 8 A
Fig.3 SEM .images of the attached osteoblast-like cells MG63 to
foam SiC
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Fig.4 TEM image of the harvested osteoblast-like cells MG63
cultured on foam SiC for 5d
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Fig.5 Fluorescence labled foam SiC and HA after 4w implanta-
tion

(a) foam SiC; (b) HA

B ABA 4w B R SiCJE] LRI DL R I AUIR” i
214 A A0/ N T TR R, HA SR ] W B 4
MR (KL 6) . A A 24w B, JLIK SiC 1 B 4l 2 ik
— R, AT WL s R R R GBI 7).

SEES S S — WA 2 2E U AR WA R R
JiE S, Ui B AR SCSZ B IF 9T It IR SiC BAy R A=
YIS

F 1 RHEEA 4.8 24w B, I3k SiC 5 HA AL
BHEFAZE A R AR 3. 3R 1 gl v] 0L, Al
A 4w B R SiC P Y B T BR8P 3R R A il
FICT HA, 25 HA G158 L (5508 P <0.01
P <0.05). St A 8w B, I SiC Fl HA (5856
PURREFRiC A I 2 220 FEA 24w J5, & e
T RN 29 E PU R R AR L KA TE B 22 5%

AN : it
K6 A 4w EH) HE Jef
Fig.6 HE colored foam SiC and HA after 4w impantation
(a) foam SiC; (b) HA

&1 ik SiC 5 HA /5 4.8.24w A BERFR L MINEFRIZEM LR (n =6)
Table 1 Comparation of bone area and rate of fluorescence labeling between foam SiC and
HA after 4, 8, 24w implantations(n =6)

New bone area/ p,mz

Rate of fluorescence labling/ %

Time/w

SiC HA SiC HA
4 46916 + 15082~ 67826 + 16528 " 10.90 £0.04 " 22.79 £0.02""
69593 + 18322 79018 + 8844 22.35+£0.09 32.47 £0.10
24 207291 32989 232977 £26815 21.22 £0.15 24.35 0. 14

*P<0.05, "*P<0.01
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Fig.7 Foam SiC after 24w impantation
(a) HE colored; (b) Toluidine blue colored
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