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Abstract This paper discusses the preparation of new porous titanium implants with different porosities and the influence of osteoblast cells
on adhesion, proliferation, differentiation and osseointegration. The Metal Injection Molding (MIM) is used to prepare the porous titanium
implants with porosities of 30%, 40%, 50% and 60%, followed by the surface modification by means of acid—base heat treatment, and
biomimetic deposition hydroxyapatite. With four groups of materials cultured with MG63, the influences of different porosities of the porous
titanium implant on the adhesion, the proliferation and the differentiation of osteoblast cells MG63 in vitro are studied. With the four groups
of materials implanted to the femoral of dogs for 12 weeks, the hard tissue slice and dye are made by using the Goldner’s three color method,
to study the effect of osseointegration. The results show that the 60% of cases of a group of materials are better than the other three groups on
four aspects: the osteoblast quantity, the osteoblast stick form, the content of ALP and OCN and the formation of the bony combination. It is
indicated that the high porosity implants after the surface modification with connected holes are propitious to the osteoblast cell’s adhesion,
the proliferation and the differentiation. They are also propitious to the osseointegration. This study provides a theoretical basis for the
development of new porous titanium implants and implant dentures.

Keywords porous titanium implant; proliferation; adhesion; differentiation; osseointegration

0 3lI& HERE 3 2,33 %k v B ) 1R 52 T AR S i1 TORTRY PR, A ik
W2 A RS2 WA 5 gt R o ) B gk B B LU A% e 18 52 T7 XA 1 SCV | mT A SO RS % B

MAG B H . 2012-07-03 ;% = B H#1.2012-08-22

EAmA . BRE A& FAALM A (35770576); #d 4 8 &AL 4 B (2007]]5109)

VEHA . BRI TR F A B ES LS, FEH : gancaojie@yahoo.com.cn ; MR (B ), A2 , R F @ A R A HARTFL L I
SR B BUE B AR B SRS S T TR AR BAR M A B, & 15 # : chen03 13@xy3yy.com

71



] jcmik

538 32 (Articles)

B 54 2012,30(28-29)

SCIEACE & TECHNOLOGY REVIER

R ST AH X Ty R A A B Ll A [ SO X
AR ZF 45001 I, nT 4 SO0 i AN 5 {8 RGBS A 5K
PR A IR SOV R AE 11 I B DX S R R A A
R AR A BT 5, B AR DL T S AR B B R S R AR St 19 5
2. SR MEE T AL, Ty VS N AE )V X B A T4
P HEWETE , 5 AW RIR A 35 3 F KA B2 1Y AR LA
CBW A R Tz,

— A TR 0 K ) S A ER e T R S R
FB H AR BRI W R A 0 A W) 2 [ e R A Rt
AR EREU B 2, SRR G & BAT R AP 1 2+ Pk ae
AR 5 — R IF FOR A B 1 A U FH I e e A A K
2R A BT AR A BRG  RIAE 2 A e 22 ok
i (110GPa) 5 & 51 1Y # A5 H (2—18GPa ) HH 22 K K, 7EHH
N R A T e O VAR S AT A U =
1 5 & A8 M 55 WA 5 380RE AR R 3l 0 AL, 52 1)
(RN NN SIS W N NGRS R R e 8 = e = W TS
K TR RN FH R AR I @A W — M 22 3—6 H o X SEER
FELRS T RIAR SCIA I i — 2B R i, DRt i R 5 — ot 1 11
O BRE T IR R B B AR S Y A B K

A SR F B AT S MU (Metal Injection Molding , MIM )
A £ AS TR FL B BE 1 Z LR R 1A, 38 o IR AR b B 1)
HE TR L W K A1 (Hydorxyapatite, HA ) #E 47 2 1fi 2ie Pk | 32 5
Z AR AR Wi M L 3 i e B PR IS S IR AL R EE Y 22
FLAK A HL AT A AN 8% 35 MG63 394 | 26 BfF K 431k B 52 ) 8 S
7] FL B 2 A 22 PR R R PR R A 20 B i D, F 9 L B B A Y

ra
(a) 30%4A
(a) 30% group

(b) 40%4A
(b) 40% group

1 AELBENSALRMEFRESEN
Fig. 1 Surface structure of porous titanium implants of different porosity
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Table 1 Formula of SBF

w1 4l /% FT e (g0 L)
NaCl 99.5 7.996
NaHCO; 99.5—100.3 0.350
KCl 99.5 0.224
K,HPO,-3H,0 99.0 0.228
MgCl-6H,0 98.0 0.305
CaCl, 95.0(#E 120°CF T/ 12h) 0.278
Na,S0, 99.0 0.071
(CH,0H );CNH, 99.9 6.057

i VA Imol/L. HCI A ¥ & 8k ik pH 1A £ 7.25,
Note: Adjust SBF pH value to 7.25 with 1mol/L HCIL.
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Fig. 2 SEM views after surface modification
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Table 2 Cell counts quantity of porous titanium implants
of different porosity after 4d and 8d

N ) A 4 104
K53t Al /d
30%%4 40%H4H 50%%H 60%4
4 0.16£0.06  0.78+0.01  1.1320.02  1.34+0.01
8 1.46£0.01  1.55+0.04 1.88+0.01  2.00+0.70
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Fig. 3 SEM views of 4 groups of materials cultured with MG63 after 8d
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Table 3 ALP and OCN counts of four groups
cultured with MG63 after 8d

LR 30%4H 40%H 50%4H 60%4H

ALP/(U-L")  92.1£2.3 1229429 197.243.2 256.4+4.3
OCN/(ng-mL™") 042+0.02 0.69+0.02 0.85+0.03 0.98+0.07
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Fig. 4 Optical microscope views of hard tissue slice after implanting porous titanium implants for 12 weeks (100x)
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