Ti-Ta-NbA| &79] AlE=

Aggn AANe 28gay
HSH -
.M B
2eo] So] A7 AFAEE F2F Aole] 5
o 43AoE AgHR Yk A3 YBAEE 4
A8 Aole] 715 A9 PSP JBAA F B
g ohe 7129) Fag At FN9 ALEA okl
8 2 sl e dash 29Y 59 EAdEE
A2g + Qo 4z .

19525 E ZR3 JdEAHE
of 1960\ t] Zof LA }%E}H E]ﬂﬁ‘ﬂ “er 744
A f3de A EHsta o) & e R Ef
Z(osseointegration) 7N'd& &8kt Albre-
ktsson?& A A sl A JZHNESL F9F AL
oo A#A A=A AAZe] 23 JEHE A

=
%9 42 2aAolen sgon B

:|:

Hol 23 =,
e Ao dFUES] 724, V|5HOE 2
A Agse g ot SRAE dEW
E7} Q4o Abgslo] A|zte] AFEF) w5 vk
3 Anjgo] Hugm Yt} HIoe S/
AZNES] ALS-Fo] Bollol wel JFHE AR
9] AAA A (biocompatibility)oll 23+ T4o] H2}
o ],;]3,_ o]];]_ 5.10)

AdZHE As2E 2H A& 2(SUS 316L), CoCr
7 4 Ti(titanium) #=°l F2 AHER 3o,
3 Tj &2 AAANEZAY $AE ol

43| Z7lEta e FAelth. &4

x 2 A7E 9RAAT 20004 SH712A7E AdE Y JAATL T

-
=
o

X| S A 8H3| K| :vol. 44, No. 2, 2006

>= _1,]- xﬂzﬂx—l SHA] 4 bz | 7}

QAT 5 ATl Sralel AFRL A
Be JZUE o GANRRA Po] AEHR
S)J\‘:}_.IZ)

AL Ti FB22E Ti-6A14V, Ti-6Al-7Nb
3 5o] don Ti-6AI-4V & w4 Tioll Hl3)
2Tl ¢ta, £ Tigk FAR /A,

T 2 5 FAA Y iz *gﬂ]ZH
F2A gl AlgEo] ok HZd FFef T
2341591 Aluminium (Al # Vanadium (V) 2} 3]
g Aol tigt BAIZE A5 AFAER ) A
719 3 gk, o2l @ zhaAQl Ak g o] A1
< Ash] Yste & 2ol A2 Ti a9 il
AMEE 2 ek & Fefol] Bol AHEE TiAl &
91 Ti-6AIH4Vel it Vel Al Z=d3 Ale] A7 A
=4 7hsdel AR EHUA *1]5“_5’“ o] A9 gle
7r, Nb, Ta, Sn, Pd, In & Tiol &A7lete] S48
Agj.ﬂz—lz‘ﬂ-/ﬂjﬂr A UJ 4‘,] 7]74]7(4 E/g% z+
= A2E Ti el "415_ A7t Es] Al L
}J\I;}_.lz .26)

¥

A7 (2002) 2] AL 2l 3o



2 AT 9EAE A2 Bl AHgEE Ti-
BAI-AV F29 AE B4 5o EAHE dEs
Q&) o] I A8 AAA AT YIS v}
A AR T gaezA HEE Ti-Ta-Nb 9
AEE33} ARS8 /S 2A8P] A
of AlREGiTt. & ATl Ti Eeel AEEAS
AAVE] Seto] 1929 A frobal 9} 7hES 2%
VA Eol et AE AL AABIL T &2 A1 HE

& 7hE9 BEEe) WAE T TAES BB
T GBS YAATHE Bk
1. AEME 2wk
1. AEniE

AE 54 AAE 938 T 85 AHE €5 T,
Ti-6A1-4V, Ti-10Ta-10Nb, Ti-8Ta-3Nb %‘
Aur 7}Fg8l] AR 5 mm, ¥°] 5 mme
2 zZ4zb N AREEo)k w8 2238k 74 LS
3w g A|HL ¢4 Ti, Ti-6A1-4V, Ti-10Ta-
10Nb &5E52 A7 3 mm, %¥°] 10 mme 4EY
o g 74zt 10 A2k AR #1002 AHe-3ske] 4
JEZWES] AHS 71’34_711 P38

A9 FREE AT 1Y o4 xlUrﬂ AZ

743t 71E 3ulelE Mgl JEd
817] Mol <k 2F B FUS 2 sl
Aol A8

e BN 1Y
==

do

il

251

4VE, 183 Ti-10Ta-10Nb &5 Al8-E w43 A
< Ti-10Ta-10NbZ# .82 B 53513

2) Al 54 AAHcytotoxicity test)

(1) YZAE FZ 9 (extract)?] FH]

4 TiT, Ti-6AIHVY, Ti-10Ta-10Nbs %
Ti-8Ta-3NbzellA Z} 23 47 9] Al HES F3
7 iAo 24 37T WF7IAA 3097 0L Al
772y NRFER S AF st Basiar
Eo disl sl o3 AMEZ=87 A indirect
method) = A& 34T

] Zxoq

(2) M=Er%(cell culture)

7}F. 1929 “d--obAl X (fibroblast) ¥l %

7t o] AHE i3 A2 B4 A et
o 1,929 ARl EE o] &8ttt A2e 10%
fetal bovine serum< ¥85H= Dulbecco s modi-
fied eagle medium(DMEM)®ll 37C, 5% CO2 87
Stol|A] wljokaln A|EEC] 80% F &= F2Hcon-
fluent) ¥ “FEl7} H4 ©] & {rypsinizationdt Al E
FE 233819 th. 96-well platedl A 2+ 7F 4714 9
wellel] 2 X 10° cell& 57381 ZH Al A FZ M

2100 WA AASKT. 019 o] FEAe] wF
& HEE 48N ESE 3TC, 5% CO» BN Wl
Sk MR E A4S g x5

1929 }"ﬂ i% 0] © °"93\E}'.

1}, 7+ 2714 Z (mesenchymal stem cells :

MSCs) wi%F
A% 2-3 kg F=9] 7tEAM HEEE HF st

7 mlel FFE AR AMFHE 5 Percoll
Density Gradient ©]-&-38tof thal -
2] wjekal Tt 59 St vlkek § dEAE A
ozx F{39 I 28R
3L ek Zekad updo] R 7&"5371/‘1@_‘3}%
AeA o 2 kst wj gl
serumes X33 DMEM< )83t 47|19 5L e
7oA vl et

= AEE

) A2 Fefat st
MEME Ae) @ thz29} 302



A Zh o] AlH FZ o) 4842
A frobAl & (fibroblast) o
(Olympus IMT-2-12, Japan)< ©]&3le] A< 3
ejghx Wsts A},

(4) MTT(Thiazolyl blue tetrazolium) Assay

MTT assay= VIEZE=2 o} W9 (inner mem-
brane)9] succinate dehydrogenase®] BH=E &
BEoan AE Az Al A thaf Hat
Ho} AHPF L B3l BAsle HomA AE A
E5E 3 AlHe B4 AbsHE Wty
b Fol A AJH 2L 1/22 3143 vz of 484]
b Bt vl A Xl MTT £ 02 gstm 44]
T 37C, 5% COz 3734 wj kst o] 3}
oAA W& sl MTT 22l &332 Hishsty
i i F A Eejek FEA2 A Al DMSOE
A7} 3 glysine buffers A7Fstd 570 nme] 9%
N FHEE sl Axo HEEL vw 4
AT

rir

H
<]

&

_?';]

N
il wlo

N

¢

A L

o2 2%6t3 ¥ (femur) 9
% 3 cmel HRANE A2 7
st Al gde st 37 3
=g o] gate] TR e Al 5
Aol 2709 1| FERE FPF O
Ao AEg wAlste] 2} FEAM F 37
< wstget. A3E 3-0 vEFH RS 0
sto] 38 Batgct. & 2919 24 o

A = F 39 F<+ FAA (Peracillin®, 2442k,

0o,
il
o

EF-LI_{E
oft
oo H o oo Mo

IS

& op

= =)
>

292

(3) 9BERY A4A B 228 74}

SRR

D T ol 27
o
=

o 1Yt 2333 Villanueva stan &4l 647+

Ag T dde] g4nyg Ao gA
23lth. 24 Al EE methylmetacrylate resin
off sufjgt & A2 A7 (Discoplan-TS, DAP-V,
Struers Co. Ltd., Denmark) %}t 73 22 A ut7] (DAP-
V, Struers Co. Ltd., Denmark)E o] &a} zZt &
B 3704 20-30 um FH ] AHE Azteto] Bt
1] 7d (Axiophot, CarlZeis) ©]-&3] JZTHE}
el AHs BasH

BN et

11T,

(4) FAPAAFA M) 7 (scanning electron microscopy.
SEM) ¥z

& £ 127R9 A7 ARE 3 FARAA}
@r)7d BEE Ak A7 sdsh) 2y ¢
958 Ag og
isoamyl acetated] B2 I AAA
AEE o] ZHT F A7
5400(JEOL, Japan) FAPAAIAv]Zcg BA2s}
At

i
2

1. MzZo| HefstA B} 47

WETAN ALE 55, BaEe s glo) 94
894 e FHY AZFIE JEITHFig. 1A).
&% TIAME Bzl W) AEe] 2A7} ozt
Aaso] I Qe AEEe] ot Py zo]
923 e et
(Fig. 1B). 2 & Ti-6AI-4V, Ti-10Ta-10NbT 2



Fig. 1. Microscopic findings of L929 fibroblasts( x 300).
A Control group showed normal round shaped cells.
B : pure Ti group showed most normal shaped cells, but there was slight decrease in number of cells and
some polygonal shaped cells.
C : Ti-6Al-4VB group showed most normal shaped cells, but there was a few polygonal shaped cells.
D : Ti-10Ta-10Nb group showed most normal shaped cells, but there was a few polygonal shaped cells.
E : Ti-8Ta-3Nb group showed most normal shaped cells, but there was a few polygonal shaped cells.
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Fig. 2. Comparison of cytotoxicity using MTT
assay in 1.929 fibrobrasts.
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Fig.
A
B:
C
D
E

D E

4. Radiographs of the femus which the alloys were placed.
: Radiograph was taken immediately after implantation.
Radiograph was taken 2 weeks after implantation.

: Radiograph was taken 4 weeks after implantation.

: Radiograph was taken 8 weeks after implantation.

: Radiograph was taken 12 weeks after implantation.
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Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

AR L MY

Photomicrographs of control group.

A. The specimen is taken 4 weeks after implantation. Some new bone is attached to the implant
surface in the marrow space (original magnification, x 100). B. The specimen is taken 8 weeks
after implantation. More mature new bone is attached to the implant surface in the marrow space.
Some fibrous tissue is also attached to the implant surface (original magnification. x 100). C.
The specimen is taken 12 weeks after implantation. Mature new bone is attached to the implant
surface in the marrow space (original magnification, X 100). D. The specimen is taken 12 weeks
after implantation. Mature new bone surrounds the implant surface in the marrow space (orig-
inal magnification, X40).

Photomicrographs of Ti-6Al-4V group.

A. The specimen is taken 4 weeks after implantation. Immature new bone is attached to the
implant surface (original magnification, x 100). B. The specimen is taken 8 weeks after implan-
tation. More mature new bone is attached to the implant surface (original magnification, x 100).
C. The specimen is taken 12 weeks after implantation. Mature new bone is attached to the implant
surface in the marrow space. The new bone is connected with bone trabecule (original magnification,
x100). D. The specimen is taken 12 weeks after implantation. Mature compact bone surrounds
the implant surface in the marrow space (original magnification, x40).

Photomicrographs of Ti-Ta-Nb group.

A. The specimen is taken 4 weeks after implantation. New bone is attached to the implant sur-
face (original magnification, X 100). B. The specimen is taken 8 weeks after implantation. More
mature new bone is attached to the implant surface (original magnification, % 100). C. The spec-
imen is taken 12 weeks after implantation. Mature new bone is attached to the implant sur-
face in the marrow space. The new bone is connected with bone trabecule (original magnification,
x100). D. The specimen is taken 12 weeks after implantation. Mature compact bone surrounds
the implant surface (original magnification, x40).

Photomicrographs of SEM findings. of pure Ti(A) group, Ti-6A-4V(B) group and Ti-10Ta-10Nb(C)
group shows good bone implants contact all groups (original magnification, X 1000, x 3500, X
3000).

A pure Ti group 12weeks (original magnification, x 1000).

B : Ti-6AI-4V group 12weeks (original magnification, X 3500).

C : Ti-10Ta-10Nb group 12weeks (original magnification, X 3000).
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ABSTRACT

THE EVALUATION OF CYTOTOXICITY AND BIOCOMPATIBILITY
OF TIF-TA-NB-BASE ALLOY

De-Zhe Cui, D.D.S., M.S.D., Mong-Sook Vang, D.D.S., M.S.D., Ph.D.,
Taek-Rin Yoon, D.M.D., Ph.D.*

Department of Prosthodontics, College of Dentistry, Chonnam National University
*Department of Orthopedics, College of Medicine, Chonnam National Untversity

Statement of problem: Ti-alloy has been used widely since it was produced in the United
States in 1947 because it has high biocompatibility and anticorrosive characteristics.

Purpose: The pure titanium, however, was used limitedly due to insufficient mechanical chara-
teristics and difficult manufacturing process. Our previous study was focused on the development
of a new titanium alloy. In the previous study we found that the Ti-Ta-Nb alloy had better mechan-
ical characteristics and similar anticorrosive characteristics to Ti-6Al-4V.

Material and methods: In this study, the cytotoxicity of the Ti-Ta-Nb alloy was evaluated
by MTT assay using MSCs(Mesenchaimal stem cells) and 1929 cells(fibroblast cell line). The bio-
compatibility of the Ti-Ta-Nb alloy was performed by inserting the alloy into the femur of the rab-
bits and observing the radiological and histological changes surrounding the alloy implant.

Results:

1. In the cytotoxicity test using MSCs, the 60% survival rate was observed in pure titanium,
84% in Ti-6Al-4V alloy, and 95% in Ti-10Ta-10Nb alloy.

2. In the animal study, the serial follow-up of the radiographs showed no separation or migra-
tion revealing gradual bone ingrowth surrounding the implants. Similar radiographic
results were obtained among three implant groups: pure titanium, Ti-6Al-4V alloy and Ti-
10Ta-10NDb alloy.

3. In the histologic examination of the bone block containing the implants. the bone ingrowth was
prominent around the implants with the lapse of time. There was no signs of any tissue rejec-
tion, degeneration, or inflammation. Active bone ingrowth was observed around the implants.
In the comparison of the three groups, the rate of bone ingrowth was better in the Ti-10Ta-
10ND alloy group than those in pure titanium group or Ti-6Al-4V alloy group. In conclusion,
Ti-10Ta-10Nb alloy revealed better biocompatibility in survival rate of the cells and bone ingrowth
around the implants. Therefore we believe a newly developed Ti-10Ta-10Nb alloy can
replace currently used Ti-6Al-4V alloy to increase biocompatibility and to decrease side effects.

Conclusion: In conclusion, Ti-10Ta-10Nb alloy revealed better biocompatibility in survival rate
of the cells and bone ingrowth around the implants. Therefore we believe a newly developed Ti-
10Ta-10Nb alloy can replace currently used Ti-6A1-4V alloy to increase biocompatibility and to
decrease side effects.
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