1.

<]

stk

Tt

[}

o) b3, B

Original Aricle

Z£% (moderately
<}

] 2{resorbable blasting
LopE A}
A A
2
i
ol 54

=
=

" (plasma source ion

=

|Al 2009:25(1):41~62)
bl

“X B

=
i

2l HHE 9|

o 3053
2 w57 9

o
T

7HA

St

= =

o
DI IE T

- et
=

o H

!
o] 27T 291

5
at

A

E

nr} gAACR {9
<l

Et

E

o #AIRlel 21 Alell Blal6
s

g5For 5A4 fo
I

[e)

i

]

o} 017

Blo] 95%

[4)

OIuE ol &

=204: °f

it
Hu

41

Q
=

o=

H

fmat}

S

2009 03€ 25

210-702, CH

=NR
I HE:

20094 022 23¢,

40/

lila@nukw.ac.kr

nES

]

=

o

pNIL

b

=

(o]

10 K
2009 012! 202/,

b

=

(=]

. 222t
+ 82-33-640-3103, 0|}

&g

AR
s =
oA

o
=

d

hi



S Aot A7E nusty g’ Bopag
WHE GRRU, EHER o 9 AgEadoE
el 22 Alghe] 28g o] &3led FAle=
EH A H ot} Wennerberg 2o 7] gy
2 o8 TS vlw AP elehiots &
Foju BEE o] fale] WS ANAS JEH
EJ} AEAE dEHE ve) 548k &6t
&2 Bt a9k & v BAM 2uEe
FAbsRIs| Mol WERE] g o] Eg
2 Ag¥aveolE B oj&dle 44
FE 2R AK(Resorbable Blasting Media, RBM)7} 31
=0 o]y e A= AA WA A~ vt
SO FFHol A Y gkE VA= %
AEE A Fethes 50l gt AdAw
RBM /4 dZ@er) 71AZAE dZd

Mueller %' RBM #lo] @Heu|u} 22 34}
EVENT S5 FYIUVE HEEET B

PEHE B Aol g 218
FAANAER] FFatEbgol e JERE &
| A ]

o1 sle] e ERay o 99 E

1.
3 o o] &0l

=2
Ol
g
o
an
R
i)

T
&
e
%
2
i)

T

H H
T 3tk dAEE FHEE NaOH A
|- &3] Blebw EHo] ¢34

ox M o ol
) _>'1 oL Om
e
[e]
iy

Y e
>
¥e
v
X
A
-
_\|l_,
¥e
v
e
B

ofg) $4e 22 vehlle A
Aepgolgtan GREHJ oV 11 g} AHA
FIRIA FHe] 2wl oe A

O = Hd zl of

194 & gJut Ase] FHol
< Fqgomm mv) 38 A Wil
7] ©] 54 (ion implantation) -

=

ke
o)
o

42

ot
>,
N
N,
52
o
N (2
e =
z ©,
= o
(e}
— X
oo,

1o
roﬂx L
5 off
)
il

o=
L)

ot

Do

o
N
[0 oX
5=
o (&
o
>

rlo
-
A
o,
o
o,
o}
of
L
¥
At
of
L
=
Y
of
L

i
= o
oyt @
2
N
X,
i
A
y
i
s
lo v
2

A
2 rio
it

>

N

4 o
Rkl
s)
2
ol
g
>
o

oX I
=
RN
X
i
1o
_O‘L
)
fu
R
2,

e ® o X o
2 = i o
ﬂﬂﬁméw
N (
2wy

i

o

ﬁ

O

= o, K

> o 15,
AN §o

oo e e

ofjr
e
%
m—?ill
¥
1
X
s

[e]

surface tailoring)¢| 7}%
ol el o] 2FY P thF-E W
] (Beam Line Ton Implantation, BLI
TE3hA] Hahs "ol o] 9]
the @7t Qo] B3k AeE AR

o g
= {1
,l
ox
N B Fe T
% jo O 2 o g

=)
v
rir
Jm

i1

"o

¢

z
oz o o ru
T ¢
N o

=

z 12
o,

foye 10 40 [l rlo SLOWE RH OhU U8 = L 0 &
pis iR
e

¢}
— =

fo o Lo X -\

PR, e
Im

=

e

Y

ofp

ofi

=

9

s rlo
~

o

i

-0,

>,

i

9

[e]
Z
e
P
X H

BLId| tgt &9Hg- A5 A5 HW Johansson

11 I -
T AL o]eFYs o BUL oE3lgn
te Ak oleFYE oled AFE

o]} 2 oW FYBLI) 7= AE
aug 4 ge sz Bzt oL
(Plasma Source Ion Implantation, ©]&} PSII)o|t}.
PSII= BLI 9= @] Hine] o] & @yt 7}
SRS A8 S dAd FYS2A o)

=
= 24 VA B 25 Eeznt R e

y

i
)

o
o
al
=

fin
e
[l
N
oI
El
(o
Jor
ol

[Xl 267 1%, 2009



_zu
ﬂl
sg
IN
43
o
L
O
E
ﬂJ
a_%

Il }—E:P ixHOH At u}o]
O
ol

NI
fit
N
°,
ofjr 6
al
ot
_O‘L
s
A
o,
o
fo by b I

o g
o,
r
il

5>

o
w2
=

R T e

ne
|
A o
ofjr
e
ig.ﬂr—('o%oﬂ', FEorlo 2 -

a~}
‘£
ot
E
oL,
o,
i
&
AL
s
Rl ol
ko
o
B
A,

o

N

N,
(S|

o PN
517‘4'55 -n%g T A

A& 29l rhay) w9
Eopzrkze] A7)0
ge) QERE TRl FYd o

—

¢

A
©,

N
9
o
o
s
=
iz o
. E¢

r
=
-
T

i
>
mil
4>
%S
s
o

2,
e
N
)
=l
%o
N

N 2
M
[e]

==
Lo p
o o O

o,
)
ro

2~}

w2

=

it
_O,
oo
o
nl,
il
at]

Im

N

)
by
1

o

rir
__‘TL‘
i)
rlo

N
i
E
lo,

[m
o,
=)
I

g

2 1o
s =
1o

of,

fo — & r

2o AN
ro rox

%
i,
o,
rE
oty

ofi
3R,
N
&
M
o

o MH
Ho
2
L2

=1
S of,
mg‘ﬂ_',
i
ko
N
¥o,
2
o,

ko
N
-
T
N
2 1o
e
e
g |
N
e
i )
>,
2% w2 rlo S off of

2 o w4 ol
9} thZ¢] RBM UZ=HEQ] A

[ nlo
i)
o
ofN
o

o rlo

18 N °,

48712] A7 3.8mm, 8mm Zole] LA1E UE

E(SEN3808, Dio, Busan, Korea)ol| ZH4t- 323
o|E Atz W& AAA e Byem A
3kSitt of W ARE-gh YAke] 7] = 40-60 1
m= & YA FE Ao, 4 kg/errd] M}"‘E’:‘ °©
2 H FUAEY] Ray7b 9 1.0um7} H =

AlHE 2kt MM 2 3, M&%ﬂ%

Agale Ero] 47

— H
AAG =, dEH %‘%? W %% 15%}{} £
1} A2 &} §%1 3ttt o] AJEle] RBM
AEAEE rron 4P
RBM #H-& 71A 367H.4 o ZHE w1
FMg) o2& PSIH O R FU3lrt A48
2529999 % 252 Mg ¥ (A7 6.25 mm)o]

CHeRI e s ngtelolX| 263 15, 2009

- Q ] . A
22 Q3] Eekzrl Fo| FAHu, Sepzr}
Fo olegol Eehznls BAdl FHae
Wapow EUE Bl YAl Bk £
o YAE olLEE e eFAR dlel B
1e Ea AR 5] ol eFgel delib
), olefd BY & W] ol eFYEL &
EEEEICEER S ERERE A IR
shz Al 2718 2EaA o] Lo PFLe|
& Aofalgon, Eepzrle] UE © A7
& 2AFoRAM ol £FYFE ATt o
ZeEd] 15 KeVe] o %] & Mg o] &% #9135

o] o] o] L-go] Mg HLoM 1.0x10" 10ns/cm2
Mg-2itol A= 1.5x10" ionsfem’, Mg-33t0] A=
1.5x10"ionsfem” 7} E A 31

=
BN
-

&
(2
el
M
nl,
mlm
Aac)
Im
l:Ll

2 LR 2]
o] Fey RS FAAAA (SEM JSM-5800;
JEOL, Tokyo, Japan), Auger electron spectroscopy
(AES; PHI650; Physical Electronics, Chanhassen,
Minnesota, USA), X-ray photoelectron spectroscopy
(XPS ESCALAB 250, Thermo Electron/VG
Scientific, Waltham, MA, USA)9} Rutherford
Backscattering spectroscopy (RBS 6SDH2, NEC,
Tokyo, Japan) = #2139tk AES £-4] A], 40 um
A7 dat AANS 3 keV F 2.6 JAR A}—&;
At AFEAA] EAE = ZHT 477 He

Ar o] 2Rlo] JIAMH EE Tt Al Zﬂ
ZAbel o3 iRl A Rzl nhet A% s}
rt XPS B4 Al 714171944 533 x 10— 8 Pa
o wFo] £, 27 04 mme] A4S 3 mm
Qo171 2434 RBS 244, He o &8
o] & i o] 839 on Pellro (6SDH2, NEC,
Tokyo, Japan) & o] &3k 71&A A 7147 g

43



oy
o
[
oy
fon’
i
Jz
[z
[l
I
=
o

£ 2 Mevelon, He o]£9] YA1Zke} 2hekz}
247} 0° 9 10° = sEge).

tlo

ATFAE L Feidta APeEae 9
Q1S ot APt 12nfe o] Ht
49 A= E7E o] &3lied 3

+ 400 g oW F=A] Zoletil
(Vibac Laboratories, Carros, France)= kg & 04
ml2] %3 Rumpun (Bayer, Leverkusen, German)
S kg B 0.1 ml E33sle] &AL AxlA)
A% AR 258 299 9L AAG
70% 427 2= EPAo R LESGTE 2%
lidocaine (Lidocaine HCI; Huons Co., Seoul, Korea)
& eI F2TAG F AIVIE D)
agle. B elaln WA ANS T 52
B9 round bur, 2.0 mm twist drill, pilot drill, &
3.0 mm twist drill & o] &3}o] FAeH}. &
Tl AFA=G2F ALl on] Y
FE YZstath 7 A sEnict Ule] dxd
RBM ¢IE¢E S} 3744 Fo] Mg-o] 274 ¢
ZHEE AHslet AHEe g HolE
2| 8}7] 98] round-robbin HHA O & Al#ElY]
L TE S FEES A 5HE BelM &
SI=E 5|83} th % 653 succinylcholine
(Isung phamaceutical Ltd., Seoul, Korea)= AF-&-8]
o gJAEA

EVIIANTS

off L o
1y

f

4. BRI (Resonance frequency
Analysis, RFA) 3! FIESNHe =5

RE AR FEAA JEHES] FAHE HI}
371 9@l RFAE Z743l%itt. RFA (Osstell
Integration Diagnostics Ltd., Goteborg, Sweden)<}
Type FIL5 transducers (Integration Diagnosics Ltd.,
Goteborg, Sweden)E ©]-&3Fo] 2]&]Al2l Ad 6
F % 238 1ashe

ARER AW mE QEpEe Ay

S e Bl Ag
o (4 ax tim

AZHE 7 w2 HEH
siae] Aho] 2 v)al] S1ak] 27 A
Hol® Qe WEEgol
o]-£3}%{t}. Mann Whitney
AN SR FRFAE
vl 9 4F 00582 EAZQ
)

AN O]

f
52 32 £ no S

EH
0

Jo 2 =

H 1l
profilec]t}. ©] B¢ UZHE &
9 Zole % 6%, HEW

A
oF 8.89 at%o| itk ol FE& A



0iLls Ol

iel

ZEQ)

il

=2 AA=0 fot o

Fig. 1. Surface morphologies in SEM analysis.
(@) RBM surface, (b) Mg-ion
implantation on the RBM surface.
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Table 1. Mean (8SD) 1SQ values at installation
and after 6 weeks healing

. . RFA after 6weeks
RFA at installation

healing
Mg-1 653 (1.4) 717 2.3)
Mg-2 66.6 (1.8)° 68.5 (3.5)"
Mg-3 657 (2.3) 707 (2.2)*
Control 656 (2.4) 702 (3.1)*

Same superscript letters indicate values that are not
significantly different (P>.05)

Table II. Mean (8D) removal torgue value after
6 weeks healing

RTQ
Mg-1 415 (14.4)°
Mg-2 337 (8.6)
Mg-3 39.1 (9.5
Control 33.0 (11.4)°

Same superscript letters indicate values that are not
significantly different (P>.05)

Fig. 4. XPS survey of the Mg-ion implanted surfaces with peak deconvolution (Mg-1s, Ti2p, Ols).
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Fig. 7. Boxplots with outliners for the means
and auartiles of removal torgue (Nom)
of control  implants and Mg ion
implanted implants after 6 weeks
healing time.
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Removal Torque of Mg-ion Implanted Clinical Implants with Plasma
Source Ion Implantation Method

Bo-Hyoun Kim, Dae-Gon Kim, Chan-Jin Park, Lee-Ra Cho

Dept. of Prosthodontics & Research Institute of Oral Science, College of Dentistry, National University of Kangnung-Wonju

The surface treatment of titanium implant could bring out the biochemical bonding between bone and implant. The
purpose of this study was to evaluate the biomechanical bone response of Mg-ion implanted implants with plasma source
ion implantation method.

Twelve New Zealand white rabbits were included in this study. Each rabbit received one control fixture (blasted with
resorbable blasting media, RBM) and three types of Mg ion implanted fixtures in tibiae. The implants were left in place
for 6 weeks before the rabbits were sacrificed. Removal torque value and resonance frequency analysis (ISQ) were
compared. The repeated measured analysis of variance was used with P<0.05 as level of statistical significance.

ISQ was not different among all groups. However, the ISQ was increased after 6 weeks healing. The group had lowest
ISQ value showed the greatest increment. Mg-1 implants with 9.4% retained ion dose showed significantly higher removal
torque value than that of the other implants. From this results, it is concluded that the Mg-1 implants has stronger bone
response than control RBM surface implant.

Key words: ion implantation, removal torque, magnesium, RFA, RBM
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