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ABSTRACT

Surface properties of titanium implants are known as important factors for successful osseointegration,
The purpose of this research is to apply recently highlighted non-thermal atmospheric pressure plasma
jet (NTAPPJ) on sand blast, large grit, acid etching(SLA) treated Titaniumi surface to improve the
hydrophilicity and cellular response. The change in the chemical binding state of SLA-treated Ti before
and after the NTAPPJ treatment were determined using field emission scanning electron icroscope,
optical surface roughness system, X-ray photoelectron spectroscope, and water contact angle measuring
system, MC3T3-E1l cells (murine osteoblastic cell line) attachments and proliferations were examined by
the PrestoBlue reagent, This study found that the compressed air-based NTAPPJ treatment on SLA-treated
Ti surface significantly increased the hydrophilicity and MC3T3-E1 cell attachments and proliferations.
These results suggested that compressed air-based NTAPPJ] treatment on the SLA-treated Ti surface had
an effect on increasing attachments and proliferations of MC3T3-E1l cell for better osseointegration in
Vitro,
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Table 1, The average roughness(Ra) values of the SLA-treated surface

Samples
cp-Ti
SAPO

SAP10

Mean =+ standard deviation
024 + 002
174 +£005
172 + 008

SAPQ; Sl A-treated Ti, SAP10; SLA-treated Ti 10 min NTAPPJ

Table 2, Contact angle(’) of processed immediately on the SLA-treated Ti surfaces at room temperature,

Samples
SAPQO
SAP2

SAP10

Mean =+ standard deviation
1320 + 646
5190 + 540
102 + 595*

SAPQ; Sl A-treated Ti, SAP2; SLA-treated Ti 2 min NTAPPJ, SAP10; SLA-treated Ti 10 min NTAPPJ.
Symbol* mean a significant difference in comparison with the SAPO samples(p (0.05),

4, ZEEM|EZFMC3T3_ET) ufe

HE vjoES Alpha-MEM(LMO008-01, Welgene, Korea)
v z]ell 10 % fetal bovine serum(16000, Gibco, USA)3}
1 % Penicillin(Lonza walkersille MD USA 0719)2 &3t
3] 5 % COF FFE+E 37 € incubatorol|A Bl A
Zrk. 2 gL 3 Al wjdet AEE ARSI

5. ME 25 % B4 Bt

SLA A|HellX NTAPP] ZAF /%o Alxe] Hz
(attachment)@}  F21E(proliferation)S  H7Fsl7] 93
USA)E  ARE3te]  SAsklnt.
MC3T3-El(murine osteoblast) A|3EE- 24-well plates(SPL,
Korea)dl SLA AJAS £L T 1x10°cells/cm’® & B3}
3L 4ARE, 24A1%F, 48AIRE, 34, 5 77t wljegshodct.
Zy A¥z7el Agbe] AHIEE & phosphate  buffer
saline (PBS, Gibco, USA)Z F ol ZAx AHasta Aj
28 24~well platesol] AJHS 27 @yt a7 T
plateo]] &83F HjA] 90 49} Prestoblue solutions 10
T 402 B ol skolnh ok
ELISA reader (Epoch, BioTek, USA)E ARgate] 570
nmollA FFEE S8t Az il wiet
ZEEIE= A i

Prestoblue(Invitrogen,

= [e)
HE ¥ ¥

6. SN

nE Ao Zﬂ

RE Age o} ke A3 tlor, FAEA
PASW statistics 18,0 (SPSS Inc., Chicago, IL, USA)&

ARE3Ele] One-Way ANOVAE EAIA2E atdth 1%

2FE 0052 d=pAEen, AFEALS Tukey's

AAs STt

post test=

Zn ¥ o

kel

[m]
g
kel

B % oixE =X

— — 10

X

AR H oz BN E opTigl SLA W, 12
FHo] F7] NTAPPIE 10% 5%t ZAKSH
Figure 13} 2T}, SLA ¥Woll NTAPP] ZAISY] A7}
) 63]3]61-;(4 ;'<].o]l: oj\_‘: 7{9; 14_1:/].1/11;]_ _‘:[_a"] v
Z5E 2A3% Ail= Table 13} 2t} SAP0S| Ragk

4 £ 0.052 cp-Ti(0.24 + 0.02)¢] ]3] T Fto]
w}, SAP109] BWH 2EE =243 Ra g
1.72 £ 0,082 SLA X WHol|A F7] NTAPP] ZAlsH7| A
I Fo] Wk IF F AFol7h glith(pr0.05). webA
NTAPP] ZAF & SLAJ L4 ?ﬂﬂ}L HaEA| oo} 2

N Lo ﬁi
% b
;

&orle ¢/ o o K

[
20
o

-+

FehznzAl & AeAes g @
7] g3 AEAe SAsYD. 1 A sl #R
Zep=nls zAkeb7] A(132.0 £ 6,46°)Het Zb 2%
(51,90 + 5.40°), 108(10.2 £ 595") &AF &, Z+ F
o 7F AEZe] frefshAl FolAlth(p(0.05). L A
HF=F(lee S, 2013)7 H|LFYS u, 258 Z9F NTAPPJ
o] Warkng AR HEZA(15.34 £ 4.907)0] 2% F

gl
Sl
o
2



312 CiEhx|opr |85 x| M40 HM4S 2013

Figure 1. FE-SEM micrographs of the Ti specimens. (a) co-Ti

treatment
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Figure 2, Chemical composition of all group surface measured
with XPS.

@ TiZp spectra, (b) Ots spectra, and (c) C1s spectra,
SAPO; SlA-treated T SAF2; SlLA-treated Ti with 2 min
NTAPPJ, SAP10; SLA-treated Ti with 10 min NTAPPJ.
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Figure 3 Cell attachment and Proliferation,

MC3T3-E1 cellular activity on SAPO, SAF2 SAP10 samples;
(a) cell attachment rate, (b) cell pro- liferation. Symbol* mean
a significant difference in comparison with the SAPO sarmples
(008, Symbol™ mean a significant difference in comparison
with the SAPO and SAFP2 samplesjp(005). SAFPO; SLA-
treated T SAFZ; SLA-treated Ti with 2 min NTAFPR) SAP
10: Sl A-treated Ti with 10 min NTAPR)
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