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— Abstract —

Purpose: This study was designed to clarify the osseointegration of the titanium screw coated with CMP, in regard to the time
schedule, through the characteristic of early osseointegration.

Materials and Methods: Mechanical, radiological and histomophometric measurements were performed in 28 rabbit tibial proxi-
mal metaphyseal cortical bone screws 6, 12, 26 and 52 weeks after surgery for the in vivo comparison of the osseointegration of
titanium screws (3.75 mm diameter, 5 mm length) with different surface treatments: CMP coating group, with the sol-gel
method (experimental group) and uncoated group (control group).

Results:

1. Radiology: There were no differences between the two groups without a radiolucent line or in regard to the time schedule.

2. Histology: There were no differences between the two groups without a fibrous tissue intervening surface or in regard to the
time schedule.

3. Torque test: The test results for the CMP coated group were 15 times higher than those for the uncoated group, which was
statistically meaningful, but there was no difference in regard to the time schedule.

Conclusion: CMP coating is an option to increase the osseointegration of the titanium screw.
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Fig. 1. CMP coated screw surface is defect free on SEM

Fig. 3. New bone formation around impanted screw on axial X-
ray at 26 weeks (A) CMP coated screw, (B) uncoated
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Fig. 5. The uncoated implant insertion in the tibia at 12 weeks.
the implant surface shows a complete direct bone con-
tact without intervening connective tissue. (A) x 100
magnified (B) x 400 magnified.

removal torque
6 ,12 ,26 ,52

(Fig. 3).

ietensity [zp5]

- IU“.J‘J'U'._L

e

2 ©deg
Fig. 2. XRD shows &-CMP & titanium peak
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Fig. 4. The CMP coated implant insertion in the tibiaat 12 weeks.
the implant surface shows a complete direct bone contact
without intervening connective tissue. (A) x 100 magni-
fied (B) x 400 megnified.
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Fig. 6. Reverse torque analysis at 6, 12, 26, 52 weeks. CMP
coated group was higher than uncoated group

(Fig. 4,5).
Removal torque test 12 3
removal torque
(Table. 3,
Fig. 6). removal torque
52.29+ 16.23 Ncm
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Table 1. Mean torque with relation to ceramic coating

] ] Mean torque (SD) Ncm
ceramic coating

6 week 12 week 26 week 52 week total
Yes 50.76(18.54) 54.63(15.98) 43.88(8.57) 60.37(19.96) 52.29(16.23)
No 26.06(13.16) 39.20(16.28) 31.36(7.08) 37.43(11.76) 33.21(12.35)
Table 2. Result of multiple regression-dependent variable = torque (Ncm)
Non-standardized coefficient Standardized coefficient t Sig
Model
B SE beta
Constant 77.52 8.16 9.50 0.00
DR*1 -10.49 6.29 -0.27 -1.67 0.10
DR2 -1.99 6.67 -0.05 -0.30 0.77
DR3 -11.28 6.29 -0.29 -1.79 0.08
Coating -19.08 4.56 -0.56 -4.18 0.00
R=0.636, multiple R=0.404, Adjusted R square=0.332, p=0.001
*DR: recode variables for duration of implant insertion.
Table 3. Reverse torque analysis at 6, 12, 26, 52 weeks.
1 2 3 4 5 (Ncm)
6 CMP-coated 48.0 45.1 56.8 26.5 77.4 50.8
Non-coated 9.8 333 42.1 15.7 29.4 26.1
12 CMP-coated 53.9 76.4 50.0 38.2 54.6
Non-coated 32.3 54.9 50.0 19.6 39.2
26 CMP-coated 32.3 48.0 38.2 53.9 47.0 43.9
Non-coated 314 421 255 245 333 314
52 CMP-coated 89.2 63.7 333 55.9 59.8 60.4
Non-coated 49.0 235 26.5 41.2 47.0 374
33.21+ 12.35Ncm
(P<0.05)(Table 1). removal torque 9,
52 90 Ncm 6
10 Ncm . removal torque 6 loan,
CMP .
(P>0.05) 52 60.37+ 19.96 CMP sol-gel
39.20+ 16.28
(Table 2). CalP CMP
9,
0 U HA CMP torque Hulshoff
(Ti-6Al- HA
4V)
CMP torque
Hulshoff
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