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force, and it was easily osseointegrated with peripheral bone.
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The geometric design of an implant surface may play an important role in affecting early osseointe-
gration. It is well known that the porous surfaced implant had much benefits for the osseointegra-
tion and the early stability of implant. However, the porous surfaced implant had weakness from the
transgingival contamitants, and it resulted in alveolar bone loss. The other problem identified with
porous surface implant is the loss of physical properties resulting from the bead sintering process. In
this study, we developed the new bead coating implant to overcome the disadvantages of porous sur-
faced implant. Ti-6A1-4V beads were supplied from STARMET (USA). The beads were prepared by
a plasma rotating electrode process (PREP) and had a nearly spherical shape with a diameter of 75-
150 pm. Two types of titanium implants were supplied by KJ Meditech (Korea). One is an external
hexa system (External type) and the other is an internal system with threads (Internal type). The
implants were pasted with beads using polyvinylalcohol solution as a binder, and then sintered at
1250 ¢ for 2 hours in vacuum of 10° torr. The resulting porous structure was 400-500 #m thick and
consisted of three to four bead layers bonded to each other and the implant. The pore size was in
the range of 50-150 #m and the porosity was 30-40 % in volume. The aim of this study was to eval-
uate the osseointegration of the newly developed dental implant. The experimental implants (n=16)
were inserted in the unilateral femur of 4 mongrel dogs. All animals were killed at 8 weeks after
implantation, and samples were harvested for hitological examination. All bead coated porous
implants were successfully osseointegrated with peripheral bone. The average bone-implant contact
ratios were 84.6 % (External type) and 81.5 % (Internal type). In the modified Goldner s trichrome
staining, new generated mature bones were observed at the implant interface at 8 weeks after
implantation. Although, further studies are required, we could conclude that the newly developed
vacuum sintered Ti-6Al-4V bead coating implant was strong enough to resist the implant insertion
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Fig. 1. Schematic diagram of implant system for bead coating.
A B
Fig. 2. Bead coated implants; external system (A) and internal system (B).
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Fig. 3. Surface (A) and cross-sectional views (B) of bead coating Iayer

Fig. 4. The new developed Ti-6Al-4V bead coatmg porous
implants were implanted in the canine’ s femur.

5% AXEdd 17U A& g3lailetl, o2 TR
of BIYEE Jheetilth. 1§ AxA A97] (Strues
minitom, Germany) 2 AlH-& ¢F 100-150 #gm FAZ A
watal, gFe Al 471 A8l oAl A At 40-
50 ¢me] FAZ RHEIE AR S Akete] dAglo] =
%EE Aot 23] W3 A E dn| oA #asigi
WA Y= 2 FohE 227 v Psid
& #24317] Yste] modified Goldner s trichrome
= AAEIGIT o] FAae B3t gRE FelAe
Aog dagy B3l dE Foae Adog Ju
modified Goldner s trichrome 91| 73t 213
]7‘%5 < xyleneolAl 892} £ hematoxylin(%9 &
oF abar)of 5EZF AAAS AlFPetal, B2 B 10?:
-r/‘] 3}, Ponceau/acid fushin/azophloxine/acetic
acid (Sigma, USA) &doA 527t FA8ITE o] &
0.2 % aqueous acetic acid &9olA 373 orange

Ju = PN o

A2 o ft e R omk O
y = B ﬂ

G/phosphomolybdic acid (Sigma, USA) &l 3%
7zt oAl 0.2 % aqueous acetic acidell @z,
light green/acetic acid (Sigma, USA) &Ho)x 5E7t
Attt o] & 0.2 % aqueous acetic acidel &1L, 95
% alcoholell @3t} xylenes Ed A3l balsam S
25U 5 B dnAstel|r] 245 st

Z7 %% (bone implant contact ratio) & YZHE %
3 23 54 HEHHE Addsto Fegdn A 4~
digital camera (Olympus BH60, Japan) 2 £

JEA AT ES 0] (AxioVision 4.3, Germany)oll A3}
I AA JZHE FHo| Aol ok 2HET Hol9 H|

WES2 %A st THEEL A9 16709 o
E (4F X 48) BFoA SHF0] 7MY F& F 52
247y Melste] 2431t external type@t internal
type &2 Wro] 247t i it RFAAE Folglen,
t-testE ©]&sto] F typeite] Aol & HTatsith

OoiL
ol
D
2

55



56

CHtetoto&gialzi el nfsts|x]: Vol. 30, No. 1, 2008

WA EA A 9lste] YZYE A 259 54 4
Aol JEPE AT 43 e S b 1o
o, 179 d8FedA dZHE A4 F A F3 st
HE9 Sdo] ¥F AT AE JZHES] e
2 A E I det AP AR ERE AY A%
o A Aol J=ZfE FHIA SET Ao|HE #F
5] A] ¢k9kom  external?} internal type BTl Fo gt
T2 7ol #EE AT (Fig. b).

AN} (Fig.

=2, T 879 #He A7t =
modified Goldner s trichrome GAA] A ZHE 9} Z3}9]
AW s o] Py} ehnd AAFo] o Ay
At (Fig. 6. C).

Fig. 5. Routine radiographic examination. (A) Immediately after implantation in the femur. (B) After 8 weeks of implan-
tation. Good osseointegration was observed in the cortical and marrow bones. (C) The one animal' s femur was frac-
tured after implantation, but the stability of implants was maintained during 8 weeks.

Fig. 6. (A & B) Histologic sections demonstrationg a well-defined osseointegration adjacent to the
porous-surfaced implants after 8 weeks of healing (A; x 10 magnification, B; x 60 magnification). (C)
Modified Goldner s trichrome stain showing the green colored new generated mature bones at the

implant surface (arrows, X 60 magnification).
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Table 1. Bone implant contact (BIC) ratio in the two type of bead-coating implants

Maximum value Minimum value Mean = SD
External type 95.5 % 64.6 % 84.6 % £ 11.5
Internal type 94.8 % 59.7 % 81.5% + 12,6
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