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The Effect and Continuousness of Glow-Discharge on a Titanium Surface

TANAKA Kenko"?, TAKAHASHI Tetsu”, YAMAUCHI Kensuke"?,
MIYAZAKI Toshiki® and GOTO Tetsuya®”

The initial adhesion of cells to the implant surface and
the subsequent behavior of the cells are important for
their biocompatibility. This study investigated the contin-
uousness of the effects of glow-discharge (GD) treatment
on the adhesion of cells to titanium.

Polished titanium plates (30 mm in diameter, 2 mm in
thickness) were treated with GD. Human gingival fibro-
blast (hGF) cells were seeded on each treated sample.
After 6 h of culture, cells were fixed and stained with
TRITC-phalloidin to count the number of attached cells.
After 24 h of culture, the cells were fixed and incubated
with antibody against vinculin to examine the formation
of focal adhesion. Titanium disks were treated using GD
in a plasma chamber for 20-240s. To compare with the
effects of ultraviolet (UV) treatment, the titanium disks
were exposed to UV for 6—48 h. Untreated titanium disks
were used as controls (CON). The hydrophilic status of
the titanium surfaces was analyzed by XPS analysis, and

the wettability was examined by the spread of 5 uL of

H,O. Titanium disks treated with GD were in the air for
0-6 h after the treatment to examine the continuousness
of the effects of GD treatment. The maximum wettability
was observed by GD treatment for 120 s, whereas the
maximum wettability by UV treatment was observed by
the 48 h of UV treatment. The effect of GD decreased by
half at 1 h after GD treatment and converged with the
CON level at 6 h. The number of hGF cells attached to
GD and UV after 6 h of incubation was significantly
greater than that attached to CON. The number of vin-
culin immuno-positive focal adhesion per cell was signifi-
cantly greater on GD and UV treated disks than on CON
disks. Neither the number of attached cells nor focal ad-
hesion formation showed significant differences between
GD and UV.

These findings demonstrated that only 2 min of GD
treatment on the titanium surfaces caused similar wetta-
bility and cell attachment as 48 h of UV treatment. How-
ever, the effect of GD treatment disappeared within 6 h

GD : glow discharge, UV : ultra violet, XPS : X-ray Photoelectron Spectroscopy, hGF : human gingival fibroblast
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in the air. The present study suggests that GD treatment
is quite easy but titanium implants treated with GD

should be used as soon as possible after GD treatment.

Key words : glow discharge, ultra violet, titanium,

stability, cell attachment
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GD ¥t DT ¥ v KEOILFIREEEZET T 5729
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JV-PBS I CTH A L 7.

7z, HAE 2AWERIMAIC, ©rF o) VLRI,
M MR 2 HOGBEREE OBISH I CTotr L7z, doide
I~ AL v F 2 ¥ —kHufk (AnaSpec, San
Jose, USA), i~ XA ZRFUEIZH & L 72 FITC
(Molecular Probes, Eugene, OR, USA) 2 & o T
f1o7z. 01 MPBS #E# 212, MifgiddeE AH & L
T 14-diazabicyclo (2, 2, 2) octane 4-diazabicyclo (2,
2,2) (100mg/mL) (Sigma) % && 7)) £ H— )b
PBS IZCTH A L7z, #tHMmEE (Olympus Optical,
Tokyo) |2 CHiliE % MEAEZ 2 10 # BT (%5 EHIHEP L
350 x 450 pm) IR L, MfaEDOEH % 47>, Photo-
shop CS software |2 CHETHITE, TERED AT 217 - 7-.
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7 — &1, StatView (Abacus Concepts, Berkeley,
CA, USA) =R Lo#r L7 5#sr#t (ANOVA)
\2C GD#:, UVH, CON#oMIaE, vr¥a)
CEBL, PRTAE & L 7. A EELY S ELEE
(Post-hoc test, Scheffe) 1Z& > Tir- 7.
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120 # GD ALEE (14 4a) B £ U 48 KEf UV LH (1Y
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T O0ls AXRYZ FVOY—27 &4E+ 5L, 530eV
fF3E1Z TiO, @ 5318 eV fHEiZ 7' ) v ¥ () Kig
% OH (a) 7%, 533eVAffiEic s — I+ (HEEN)
KEF OH (b) ¥ —2UV, GD & b IZEDHHN
7o MRLOHER D L12Y, 27 P LVOEKOTH
FElZx$4 % OH (a) & OH (b) OiifElt (K4c) &
AR (M4d) Zko7z& 25, GD ALEIZ UV AL
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VKRR % R 72

5. GD REBEHOBOMDZEIL

Wz, 120 5 GD WLERFE o> 1 BRI A i IS i L 72
A DOEAIZ DV TR 2 17 - 72, FERBAMSES Tl
RN LEE % & B L C 10 IS T CICE R
WAL, THEERIRICIZIEIE 3 0 LIS L Twiz
(K5). XPSHHIZBWTOls AXZ MVDE—2
rHET AL, 530 eV ATITIC TiO, @ 531.8 eV AT 12
7)Y (EEME) JKEEZE OH (a) 2%, 533 eV fFiTic
— 3 (BEEME) KEERE OH (b) DY — 27 7532
o (M6a). 1200 GD MLPEH (X 4a) &
o, GD MLERFZIZ 1 R fE L 72388 Tid OH (a),
OH (b) DE—Z DK TrRBOLN. ZNHD
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FIERITHS, TORRITFRER- TREST 5 2 LA
Sirkirots.
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GD WL F & » FHFIC B A0 EBh A LA L
BiicF & v R Mg E Y, MEGsE SR LT

L2bnkEZOLND.

GD s, AWM ORI L 2 REEILE A 4~
MR ZEZEZ B 2 ETHKREZEMSEL 2 EPHIGN
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RBKEDORREAIEY 721, ZIUC L > TF ¥ U KE
EKRGDWE LR T VIRREIC 572 E2 6L, 4
[ DOFFFEIZ BT, B % L CRHii 2 1T - 72
75, GD MLERIC X o THAM Z RITHEEIE SN2
SAAUIE & BEfilf CEEAR L TV B IE S Vs 4
6] D% ST Il & o ERE 12 1E, Bk R R TIR
e L CHBEBE®RESLZEERBL TS, 7272
L. [H#EIC GD LB % 3 A4 72 Ttahashi 5 O HE? 12
Lk nk, GDMLEIFZIZBWTYH 532eV D E— 7 134L
HENCHRTSIEEHEKL W hotz. ZOHMET
X, GD LEEA 5 XPS ~DEA F T NTAGEMEA
AHFTIT-oTBY, —HARWIETIX, XPSEEDH
FET v Y IN=ANOEER v T IVEANEE LR & TR
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a) GD ML 1 B E %D Ols ® ¥ — 7 43 BEH), b) GD MLBEIE £ & GD
ILELTE 1 BRI E %o OH (a) & OH (b) oW, c¢) GD MLIE % &
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