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ABSTRACT

Purpose: Ti-6Al-4V alloy is widely used as an implant material because of its good biocompatibility and good mechanical
property compared with commercial pure titanium. Otherwise, toxicity of aluminum and vanadium in vivo has been reported.
Ti-8Ta-3NDb alloy is recently developed in the R&D Center for Ti and Special Alloys and it was reported that this alloy has
high mechanical strength, no cytotoxicity and similar biocompatibility to commercial pure titanium, but many studies are
needed for its clinical use. In these experiment, we carried out different surface treatment on each Ti-8Ta-3Nb alloy disks,

then cultured cell on it and assessed biological response.

Materials and Methods: cpTi, Ti-6Al-4V, Ti-8Ta-3Nb alloy disks were prepared and carried out sandblasting and acid
etching (SLA) or alkali-heat treatment (AH) on the Ti-8Ta-3Nb alloy disks. We cultured primary rat calvarial cells on each
surface and assessed early cell attachment and proliferation by scanning electron microscopy, cell proliferation, alkaline

phosphatase activity.

Result: The rates of cell proliferation on the cpTi, Ti-8Ta-3Nb AH disks were higher than others (p<0.05) and alkaline
phosphatase activity was significantly enhanced on the Ti-8Ta-3Nb AH disks (p<0.05).

Conclusion: Most favorable cell response was shown on the Ti-8Ta-3Nb AH surfaces. It is supposed that alkali-heat
treatment of the Ti-8Ta-3Nb alloy could be induced earlier bone healing and osseointegration than smooth surface.

(J Korean Acad Periodontol 2008;38:595-602)
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Table 1, Summary of Surface Roughness of Titanium Alloys

Type of Ti-based alloys
cp-Ti
Ti-8Ta-3Nb
Ti-6Al-4V
cp-Ti SLA
Ti-8Ta-3Nb SLA

Ti-8Ta-3Nb AH

AH : alkali-and heat- treatment.
RMS : Root Mean Square

RMS Roughness (nm)
33
29.0
7.7
1200
1300
19.1

597



oaZe] QA EHI| &4 A H7E= Bretaudieredt
Spillman™ 2] Yo F3) A=Y o1F $fs) 10%
FBS, ascorbic acid 40 ug/mli@} 20 ug/ml S—glycerol
phosphate”} EZ3FEl BGJb medium(Life Technologies,
U.S.A) oﬂzﬂ 12 well BJoF ZHA] ¢of 1x10° cell/ml WEZ
AES Boslole), e) it Bel fh B4 Woke
Tt ?z”-’l Al RYSI3AC,

7Y% HEZZ PBSE Aﬂfﬁls}ﬂ PBS7} E3HE Triton
0.1%(Triton X-100)2 3171 & —20%0] WEslgt}
=ik AIE 831E 10041E 10mM p-nitrophenyl
phosphate 200 1, 1.5M 2—amino—2-methyl—1-prop—
anol buffer 100 19} &3k}t 1 the FES 1A
QF 370l A kST Zh o] e Qi Eaf A
AL 490 nmojlA
BioRAD, U S AR =

spectrophotometer(SmartSpec )

ZAsto] v Aekslsioich,
7. B/ M
2 AT ol S glsle] 4 ARE SPSS 12,0

program= A3l one way ANOVAR JHAS1%11
Duncan’s multiple comparisons A|3§sFch

CHSHX|[Z=ofEts|X| 2008H 387 45

2t
1. FAHRIX} SOIZ B

Fig. 12 2719 Eelw tl&3 #W(epTli, Ti-
8Ta—3Nb, Ti—-6Al-4V, cpTi SLA, Ti-8Ta—3Nb SLA,
Ti—8Ta—3Nb AH)Q] FAF AR} &u) ARKlo]al Fig, 2%
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(p<0.05) (Fig. 3).

Figure 1. SEM surface morphologies of each Ti and Ti alloy surface
(A) coTi. (B) Ti-8Ta—3Nb, (C) Ti-6AI-4V. (D) coTi SLA, (E) Ti-8Ta-3Nb SLA, (F) Ti-8Ta—3Nb AH.
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Ti-8Ta—3Nb &fZo| moixfalo| ol5t M

Flgure 2. Photomicrographs of SEM finding after 3 days (<500)
(A) coTi. (B) Ti-8Ta=3Nb, (C) Ti-641-4V. (D) coTi SLA. (E) Ti-8Ta—-3Nb SLA. (F) Ti-8Ta—-3Nb AH.
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Figure 3 Cell proliferation assay after 3 days on each tita—

nium alloy surface (%)

* Significantly higher than Ti-6AI—-4V, Ti SLA, Ti-8Ta—-3Nb SLA (p
<0.05)

1 Significantly higher than Ti SLA, Ti—-8Ta-3Nb SLA (p<0.05)
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Figure 4, Alkaline phosphatase activity of primary rat calva—
rial cells after 7 days on each titanium alloy surface (U

100,000 cells)
* Significantly different compared to the others (p<0.05)
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