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13 3 Tianium-phosphide 2| Auger electron spectroscopic survey(Depth profile on the titanium-phosphide surface)

(Skewed Gausian distribution) S YeR =71 £ Yete7tE Ao (2¥ 3, 4).
2 golalgz(2y 2), AESY 93 AMHE

d BA4& T3l phosphatet] o] 2 o] 3. Al H %
P peak7} 112eV, Z8|3 Ti-PU oA ¢ P
peak7} 120eV 2] Auger energy® oA shift (1) M= ZEM AlgE AH

332



. AED  Ttsvey JFe23 ., 638, 476,736 DATe3,.0@ K IHHR4 V¥

AN
AN
Y —~ : i
b e / :
etV I
L
s | /
P in phosphate | //
e ) €9 20 199 119 128 138 149
KINETIC ENERGY, EV
QT IF=33.23), -342,223 DATsSt A0 ' KT127 w-F
s :
)
!
v :
| ;
. ! $1 o
- ~ 1" ‘ . -~
5 T | ‘ e
S p——— S
: L/
2 Lo
- b
- \ f

-

i {
P in titanium phosphide ‘l !

¢
129 139 149

2 123 119
FINITIC ENERSY, EY

3% 4 Phosphate®} Titanium-phosphide®f| A ©lof| t$l Auger spectra

7 10mm, ¥o] bmme ZA7|E 316L of, 25344 FFE AR T g A
stainless steel(18Cr-10Ni-2.5Mo-bal.Fe), A37] Ao EFS slgon, ZoAE
titanium 2 Ti-P FEFA|HES A st o AAE wFdEES ¥ Fz 20748
EUEE A% ASTM+ARd w2t 7by, 4 (F 6070) 9] AHE A2EFAH2E 5).

a3 5 & A7E sl M=HEl AlpE(a 3161 SS, b Titatium, c: Titanium-phosphide)

333



S AEE Al
o] 10mme] =Z7|2 316L SS,
titanium ¥ Ti-P YFF AHES Yol 4
FE AEEA w3 AEAREG 53 gy
o2 7kzy 2704 AAs T oejA A siE

@ stk

o

(2)

2173 Smm,

4. MZEMAY

(1) SM=E

© FHEY FEHF

Bal7loA 38°CE 11Y7F ¥ 7HA
B vsZ(embryo)F tEFNN =&
st A M A, digestion buffer(0.8g
Na(Cl, 5Smg NaH2PO4, 20mg KCl, 150mg
collagenase in 100ml distiled water)& Y3 1
AIZE FeF sty 2% AHfolA 2} 7]
Bl #o 23 HEE AAFN Yslo A
ol e w3 thA] digestion bufferE &7} 3}
o 1AZHESE Ao A wRks g 2% A

£ st 800xgoll Al 1087 YAE g

ZHAEE HAstd 10%9 Feold A
(fetal bovine serum, Gibco, US.A)°] ¥
RPMI 1640 medium(Gibco, US.A) 2.2 37°C,
5% COz B g710 A vf st}

[e]
o
e

29
aF

@ AEEARAY

i " ZAEES Hemocytometer2 =34
3la] 18x108cells/welle] AT ZLEE 6 wel
W A A (Corning, USA)o HZFs 3%F9]
ARAAEE FAFAIZC oid qze H)
FHo R WASFHA wjgsHTh ol R
2 AFgle] wiFHAlY FIAETRE HF
stod vt Wi 10¥ & ZF well Yo
AE FHE AFT MTTHHA et o
27E 7E0R e FE AE NEE
(%) =48 weld] Y NEFZ=/UZZY
ARG AXFEX1009 34 s Ax A
&g $48E ZF 2749 20| Chi-square

334

test2 AFstAh

(2) HAIMIE

O© QA x| FZ373

5ml9] 1% thioglycollate(Gibco, USA) & 73
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(1) SMZ HHSAE(E 1, T8 6)

Ti-PAH-Z3 titanumA| B8] A-$ vk

H ZHEE dE2F v 9 wold o (2) CHAIM|ZE BHEAIS (F 2, DB 7)
AAE7 LAHA FR2, BEE HAA Ti-P, titanium, 3161 stainless steelA] ¥ &3}
(viability assay)elA = ZEzZ3 FAAU= Zbzb 10947 wigkE M Ee AEEF o
apolE HolA etth(pr0l). iy 316L  2IY UAAE AEEL 747 Huys o
SSAIHEZY] 7S TAE AEEL UE 3 7t 7S] zpole] mE FAE fofA ol

a7 6 ufYE 2 M E(magnification x100)(a: 316L stainless steel, b: Titanium, c: Titanium phosphaide, d: control)
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A}\l_ x:7,.]o /\JOM JJ,]U]-_%—O] sgxélglgj\l, = %1%,:/]_5 Xﬂi«] ,\g}“x_q'@,\; )&%) 94_‘,]_

titaniumA| H(Z2H 8-b)e] A% FAHI A A &2 AdZFdE FE 2 }{ﬁz{a}“ 3

a3 7 sibE oAl M| Z(magnification X 200)(a: 316L stainless steel, b: Titanium, c: Titanium phosphaide, d: control)
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c; Titanium phosphide) FT; fibrous tissue NB; newly formed bone
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Ue Huse] YAGYEE Fssted
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HEHg JESHEZL FUHAY T2A4 ¢
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HA9 AARTZ EE 38 24& FA37]
7} A9 E7bssite Aol *1]71519&5}.
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AA2LFE7A] 388 A4S A8E F AU
v B BEY7)50] FHoR SEH &
T A8 EWHOZYEH YAEY o7
(excitation) & Z&ste W ozt AU
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Ultra Violet Photoelectron
Spectroscopy (UPS),

Diffraction,
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(excitation source) 0.2 XA thal Hzy&
AgHoEA AEoR ¥AoE HeHe
AASHE 75 2 & AESE Auger
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- Abstract-

Evaluation of cytotoxicity and bone affinity
on the surface of a titanium phosphide

Kang-Jin Lee, Chun-Seck Kim, Hyung-Soo Kim,
Chang-Yup Yum, Byung-Ock Kim, Kyung-Yoon Han
Department of Periodontology, School of Dentistry, Chosun University

Dental implants have been developed for enhancement of ossecintegration. Biocompatibility, bone
affinity and surface characteristics of dental implants are very important factors for
osseointegration.

The aim of the present study was to determine the cytotoxicity and the bone affinity of
titanium phosphide(Ti-P) implant material, The Ti-P surface was obtained by vacuum sintering
of titanium within compacted hydroxyapatite powder, The composition and the chemical change
of the surface were determined by Auger electron spectroscopy. The in vitro cytotoxicity was
evaluated by the viability of the bone cells and macrophages obtained from chicken embryo and
rat,s pertonium, respectively. For the comparative evaluation, 316L stainless steel, commercially
pure titanium and Ti-P materials, prepared in size of 10.0mm in diameter and 50mm in height,
were immersed separately in bone cells and macrophages for 10 days.

For the evaluation of the in vivo bone affinity, 316L stainless steel, commercially pure titanium
and Ti-P materials, prepared in size of 50mm in diameter and 10.0mm in length, were
implanted after drlling in diameter 55mm In femurs of 2 dogs weighing 10Kg more or less, Six
weeks after implantation the specimens were prepared for histopathological examination and were
observed under light microscope.

In comparison of in vitro bone cell viability, Ti-P and commercially pure titanium groups were
not significantly different from control group(p»0.1), but 316L stainless steel group was
significantly lower than control group(p<0.05). There was no statistical difference in the viability
of macrophages between 3 different groups and control group(p>0.1).

In comparison of in vivo study, 316L stainless steel and commercially pure titanium showed
fibrous encapsulation, but Ti-P showed remarkable new bone formation without any fibrous tissue.

The results demonstrate that Ti-P has favorable biocompatibility and bone affinity, and suggest
that dental implants with Ti-P surface may enhance ossecintegration,
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