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Fig. 1. Two experimental implant fixtures
were installed in rabbit tibia



Fig. 2. The newly developed device for mea-
suring removal torque force
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embedding solution, Polyscience, Inc. Warri-
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o UeUEE 3 3, JFELZE H0)(Glo-
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testS ol&3te] FAAZE Por] HEH
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1. FIE8 MAHY &Y Hot

JETFE AY F 1254 74 7o HEH
AAY 2FA+= 3 23t} TitaniumT-&
6.64 Ncm+ 3.08(range : 3.5—12.5), niobium
T2 6.57 Nem+ 2.75(range © 3.0—-10.5), zir-
conium¥- 6.38 Nemz+ 3.25(range : 3.5—12.
0), Sus 3047 4.25 Ncm+ 1.60(range © 2.5—
75) 2.2 ZA = A K Table 1). Sus 304 T A
HwE we HEY AAHYE BYOon njo-
biumz® FAZHOZ F93 2Fo]lE YERA
tH(P<0.05) (Table 2).

2. YZ2E DNAC FYEE £X A}
JETUE A § 1254 4 9 YEHE
AR} FHEE 2YA2E FyE o
+3 Zt} Titanium T2 51.24% + 14.05(S.
D.)(range : 29.81—71.59) 325} (Fig. 3), nio-
bium T 48.19% + 13.75(range : 27.24—67.
24) A oH(Fig. 4). Zirconium ¥ 31.79% + 13.
15(range : 17.18—56.23) 929 (Fig. 5), Sus
304 ¥ 23.64% + 3.63(range : 20.00—27.06)
o2 ZAHHAN(Fig. 6). Sus 304 FolA H]
P e FHEEL HPI titaniumT o)Al
7V & EHEES JEAT(Table 34).

Table 1. Comparison of removable torque
force of biometals

Biometals Mean+ S.D.(Ncm)
Titanium 6.64+ 3.08
Niobium 657+ 275
Zirconium 6.38+ 3.25
Sus 304 4.25+ 1.60




Table 2. Results of Wilcoxon matched-pairs signed rank test of removal torque force

Titanium Niobium Zirconium Sus 304
Titanium —
Niobium 0.500 -
Zirconium 0.500 0433
Sus 304 0.054 0.045" 0.081 -
*P<0.05

Fig. 4. Niobium specimen at 12 weeks.
Bone ingrowth into an implant thread can be
seen. Toluidine blue, origingal microscopic
magnification - x4. '

Fig. 3. Titanium specimen at 12 weeks.
Bone formation occurs in close contact with
the implant surface. Toluidine blue, original
microscopic magnification . x4

Table 3. Comparison of bone contact ratio

Biometals Mean+ S.D.(Ncm)
Titanium 51.24+ 14.05
Niobium 48.19+ 13.75
Zirconium 31.79+ 13.15
Sus 304 23.64+ 3.63

Table 4. Results of Wilcoxon matched-pairs signed rank test of bone contact ratio

Titanium Niobium Zirconium Sus 304
Titanium -
Niobium 0.193 -
Zirconium 0.018 0.006"
Sus 304 0.006* 0.006" 0.104 -
*P<0.01
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Fig. 5. Zirconium specimen at 12 weeks.
Bone ingrowth can be seen but direct contact
with the implant surface is insufficient. Tolui-
dine blue, original microscopic magnification
- x4
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FEAN E o . ,
Fig. 6. Sus 304 specimen at 12 weeks.
Soft tissues facing the implant surface are da-
rker stained, which were not in direct bone
contact. Toluidine blue, original microscopic
magnificatioin . x4
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Abstract

BICOMPATIBILITY OF BICOMTALS IN RABBIT BONE

Chong-Hyun Han*, Seong-Joo Hoe**, Chong-Pyong Chung***, Young Ku***,
In-Chul Rhyu***, Yong-Chang Choi****

* Dept. of Prosthodontics, College of Dentistry, Yonsei University
** Dept. of Prosthodontics, College of Dentistry, Seoul National University
*** Dept. of Periodontics, College of Dentistry, Seoul National University
wewx Catholic University of Korea Medical School st. Mary Hospital Dept. of Dentistry

Screw-shaped implants of commercially pure (c.p.) titanium, c.p. niobium, c.p. zirconium,
and stainless steel(Sus 304) were inserted in the rabbit tibial bone over 12 weeks of follow-
up. New developed torque gauge instrument was used to evaluate the implant holding
power and a image analysis program coupled to a microscope was used for histomorphome-
try. The three best consecutive threads of each implant were measured. Quantitative analy-
ses at 12 weeks revealed a partial bone contact to the four kinds investigated metals.
There were no obvious adverse tissue reactions to any of the biomaterials. At 12 weeks
the average removal torques for titanium, niobium and zirconium were better than that
needed for Sus 304 screws, on the other hand high score of bony contact ratio of titanium
and niobium were showed in comparison to those of zirconium and Sus 304. There was
no significant differences in the amount of interfacial bone of zirconium and Sus 304 whereas
there was significant difference in the torque forces of niobium and Sus 304.

Three months after implant insertion, the average removal torque was 6.64 Ncm for
the titanium, 6.57 Ncm for the niobium, 6.38 Ncm for the zirconium, and 4.25 Ncm for
the Sus 304. On average bone contacts there were 51.24% in the titanium, 48.19% in
the niobium, 31.79% in the zirconium, 23.54% in the Sus 304.

Biocompatibility of the titanium, niobium and zirconium was acceptable level in comparison
to the Sus 304.

Favol ! TRA YFUE, TYEE, AEYAAY, WAL, YAFS, ANAYE

565



