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Table 1. Alloy design of New Titanium alloy

B TiAl QAol2F4e] it 1929 AdfrolAl
o F&FW 23 9 AFEZAGALS 9ot
so] AZS HEF ATSHARE AR
o3} 2e AAL 1719 Bashe vholt,
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=
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II.

AE=
1. g=ae dA
HEEA0] AHHA %L Zr, Nb, Ta, Pd,
In5-g Tiol F7Fsted EBEld 2] ¢34
AETH o] B &L TiAl &= M
il g EE2 3 (Table . ¥4
A o/pHHIFTERES AJAE, FTHEE
go77] 9% AAFLR e Fed
28 ¢S OF IVNEHE AMSEA de
2 E-g o] &3t
Ty/K=1121—4.2[ % Zr]—5.5( % Tal]—6.3
[%Nb]—76( %Pd]+1.6L%Sn]+
343[ % 01 +600[ % N]
T/K=1145—7.7[ %Mol —4.3[ % Zr]—
12.4[%V]1—14.3[%Cr]+84[ %
Fel+234[ % Al]1+32.1[ % Si]
cuts/GPa=10"%(487+28.2[ % Sn]+10.9
[%Nbl+4.9[%%Nb]+2.9
[ % Tal+514[ % O]+ 1491[ %
N]J
Ic/Am™2=1072{98—89.5[ % Pal—9.5[ %
Ta]l—3.4[ % Nal—0.67[ % Zr]
+8[ % Snl}

tE37] £49 A& d& HE& ©] 83t
M%E5(A © Ti-20Zr-WNb-XTa-YPd-ZIn, B:
Ti-20Zr-WNb-XTa-YPd,  C: Ti-15Zr-WNb-
XTa-YPd) ¢l Fae] 4A=AT. 4A8 45

Zr Nb Ta Pd In
Improvement of mechanical property *
Improvement of corrosion resistance * *
Improvement of hot workability * *
Prevention of brittle phase * *
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B 438 g8 583 AGE ¥F 3FFH
(A Ti-20Zr-WTa-XNb-YPd-ZIn, B : Ti-20Zr-
WTa-XNb-YPd, C : Ti-15Zr-WTa-XNb-YPd) &
APFoR AFS3IL SAWXTLE & tita-
nium(Ti) # Ti-6Al-4V(Ti-6-4)&52, FAd
ZTO 2% Nickle(ND) & ARS8t Z+H2el
748 AE 5mm, ¥°] 2mm, 93 SEAH
Fe 2 474 At M2 g8 BUAE(No
treatment, O. treatment, N, treatment, Pass-
vation) & Gl 183 ulE A FAH
FL ) A = & 2T oR TYT
ZA8NN B4 ARES FJARA &L wiF

HAl AEeSE ARt BRAEE 5

NHELS AZF A8 E At 22 AHFE
autoclave(121C, 1571%}, 20min) & Al 33}
g2xgsian. 8 BEFA B
FEANAEL LFLAE #80A titanium for-
cepPtS o] &3td THEOFT B APdA
ARE AEE L929 ARt MERA 3= A
¥F 28 (Korea Cell Line Bank)lAd IF
wro} A thuf) Fskch. L9294 2 9] vl Fel-2 10
% FBS(Fetal Bovine Serum)”’} &+
RPMI 1640 Solution®) Penicillin ¥ Streptom-
ycing Z+zt 100units/ml, 100pg/ml H7}sted
Zoslgeh. 1929 AlEXe ®lg & 35t
Zdol A1BE AAAIZ 35mm dish o 47
5X10° cells7} EFH =5 £F3tJHAR 1.
vjk7)ol A AEES WiFAIFIHA 2—3 et
t} media change & A1 33 H2, 2, 3day inte-
rval). 2+ A|Hol ojdt it Ee] FestH
Fa-g paAsty] et v F 2R 2 7IHA
7} dishEL w7l Aol Fe&n A st
oA 1008 2 FEET AREG3tS 7} A|H
7re] AEEAGEHS HEFTHFYS Hl,
Asstgch. WY T 294 € 794 Z dish
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AR 1. 1-929 Cell seeding on cell culture dish
with metal
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ting& A3t th Count® HEFE o] 851
dishd % AEFE @408t 4]
FHEANUE L FEAHRHA o] Qe
gl Fel B g 38t 24475t Haemosol
solution(Haemo-Sol Inc. Baltimore, USA) ¢l
Yo & running water2 1%2F A& 3131 distil-
led water2 AHF og, 489 KEALS
At EHEAntE: oAl Z¥AE, 2
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day, 7-day 25 A¥YTE(A, B, C) 7+ ol=

Foldol ANL(p>0.0D), SHNEFE(T,
Ti-6-4) 9] ol Foldo] AQAHp>0 .
0. 4878 SANZRE, FHu=Ee 27
t-testZ 43 B|Zg A9, 2-day, 7-day BF
AYTH SANZTEY nIAME §oio
N2 U(2-day ; p=0.065, 7-day ; p=0.307)
ARTY FYNZE, SANZES U=z
T ¥R AME FATE fAHS FAF 4
AR H(2-day ; &2 p=0.03, p=0.01, 7-day ;
242} p<0.01, p<0.01). HFTH QREE9
A4 L3S £ A 7 groupE 7] 3}olv}
¢ & Aol o (2-day 5 p=0.0026, 7-
day ; p=0.0001) Duncan E4H<& o83}
LITH SAURTE, YRS 27 )
W] Bkt HEFH G RE(ND I

AR 2. 2-day cell culture with titanium

A}3 4. 2-day cell culture with Ti-20Zr-WNb-

XTa-YPd-ZIn

Azl 3. 2-day cell culture with Ti-6Al1-4V

AR 5, 2-day cell culture with Ti-20Zr-WNb-
XTa-YPd



A2 6, 2-day cell culture with Ti-15Zr-WNb-
XTa-YPd

AFZ1 10. 7-day cell culture with Ti-20Zr-WNb-
XTa-YPd
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cell culture with titanium

7-day
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A2 9. 7-day cell culture with Ti-20Zr-WNb-
XTa-YPd-ZIn
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A7l 11. 7-day cell culture with Ti-15Zr-WNb-
XTa-YPd



AFZl 12. 2-day cell culture with nickle with
inhibition zone

HZANE A3 BATH 4L HAEE
F AN3L(2-day 5 p<0.05, 7-day ; p<0.01)
AFFEET SANRTE(T, Ti-6-4)Fe= &
A o] glo] ME FARE XS
F4& YEMIAITH2-day 5 p>0.05, 7-day
p>0.01)(Table 2, 3). whA ZAdd A g3
EL A AHEHI e &5 Ti Ti-6A14V
FE0 FANS Fxe MBS FFPHS 2n
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Wxo] A71% 1929 mouse Cell& ©]&3tE
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Z(level I 59 BAHFE IR Yolr)
A% SAAA AAPE gesitha sgoess,
welA] QlFXol Ao g AAIAFAL
ZAAFSH= Toxikon Biocompatibiility TestsZ
A B AFoME 1929 AEE o] &3 A Eu)
FHEE AASAL, IPEEE M A
AR3Hdo] ol Al FEEL o838ty X
& AF X otE A, AFstE Ro] Fozg
A7+ 8 Aolt}y. Younge A implant9)
e AT Role MTAESS AHeH &
He JdFEANY B¥Fo g yolytop 3 imp-
lante AAzHe] g RRog o)Fsln HZ
o} & Aol AT, A A 9] 337,
71AA a2 AESH 5L oddte AL
A 2g AAAENL] AFojn] go ol H
&g AAE & F k. ole JFHE F7
T &L Ju 8 FFM ¥
Aol & EAZ ALEEH oA E AT
HAZEF F4F Tidl §FL 043 A7
ol & 1 AF7|eY N FF g
713 TS A W o s
Zega Aok AAdes X3 AfAA
=9] 3z Qlsty Zt Zle AAHQ] g
71g9 LAl AFT & AFM ANHY
ol Hod TiAl §59 ML gEo ol&
°]&% IFY TiAl & dF Aot ML
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wth-inhibition zone€ #FAF 4 A}, 3
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AEe] 523 23kt By}
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AH folde FY 5 JAUAT, AP
SAUNERERNE FI4UE 2ol Holx
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TARE A8 ASE F YYD, 28T
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< Jehich
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(<]
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Abstract

A STUDY ON CYTOTOXICITY OF THE NEW TITANIUM ALLOYS
FOR DENTAL IMPLANT MATERIAL*

Tae-In Kim* **Jun-Hyun Han** In-Seok Lee* Kyu-Hwan Lee*"
Myung-Chul Shin** Boo-Byung Choi**

* : Kyung Hee University, School of Dentistry
** . Korea Institute of Science and Technology

Today, dental implants are an acceptable alternative, capable of providing bone-anchored
fixed prostheses for improved quality of life and self esteem for many patients. Research
advances in dental implantology have led to the development of several different types
of materials, and it is anticipated that continued research will likewise lead to advanced
dental implant materials. Currently used pure titanium has relatively low hardness and
strength which possibly limits its ability to resist the functional loads as a dental implant.
Ti-6Al-4V also has potential problems such as corrosion resistance, bone biocompatibility
etc. The carefully selected Zr, Nb, Ta, Pd, In constituents could improve mechanical strength,
corrosion resistance, and biocompatibility compared to that of currently used implant metals.
On the basis of the totality of the data from our study, it can be concluded that new
titanium alloys containing Zr, Nb, Ta, Pd, In are able to provide improved mechanical proper-
ties, corrosion resistance and biocompatibility to warrant further investigation of it’s potential
as new biomaterials for dental implants.

T This study was supported by K-2000 program Fund of Korea Institute of Science and
Technology (KIST).
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