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— Abstract

The Effect of ER:YAG Laser & ER,CR:YSGG Laser on the Tissue of the Inflammation-Induced Mouse

Tae-Il Park, Hyung-Seok Lee, Hee-Jong Lee, Chang Hoon Chae', Young-Joo Lee?,
Kwang-Seob Byeon?, Soon-Min Hong? Mee-Ra Choi®, Jun-Woo Park?
Graduate student of Hallym University, 'Graduate school of clinical dentistry, Hallym University,
*Department of Oral & Maxillofacial Surgery, ’Department of Prosthodontics, Kang-dong Sacred Heart Hospital,
College of Medicine, Hallym University

Purpose: This study was performed to find out the effects of the
Er,Cr:YSGG laser (Water Laser) on inflammatory tissues .

Materials and Methods: It was performed on about 20 g, 6 weeks male ICR mouses. They were grouped
into the control (negative), the inflammation induced ‘control (positive), Er,Cr:YSGG laser exposured
group after inducing inflammation, Er:YAG lasere exposured group after inducing inflammation each 15
mouses. The mouses were applicated 0.5% DNFB 1 cc on ear skin twice a day for 4 days until symptom
expression. After laser exposure, ear tissues were extracted and defined gene expression by RT-PCR. Then,
tissue staining, lymphocytes observation, electromicroscophic laboratory were carried out.

Results: Interleukin-18 was expressed much less in the A-laser exposed group. Interleukin-18 & Tumor
Necrosis Factor-« were expressed 7 times lesser in the A-laser exposed group. The number of Lymphocytes
related to inflammation was decreased rapidly in the A-laser exposed group in vivo. he number of cavity
recovered normal was a little bigger in the A-laser exposed group after 5 days.

Conclusion: The expression of IL-18 & TNF-e, hitologic change, observation with electron microscope
shows that Erbium laser exposure causes lesser inflammation with A-laser rather than B-laser.

Key words: Laser therapy, IL-18 & TNF-a, Mice, Electron microscope
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RNA samples ¥-& ¥ Interleukin-18 primer 2 A& 2
o] & 24 WE THETE THE A Table 37 22 272
& PCR machine (Hybaid, CA, USA)E A}g3le] Hhs-
A|ATH. RT-PCRe|] €4 & 1.5% agarose gel®ll loading
< A&E & UV Nluminate WEZ2 [1-1p9] &3S &<l
et A719%52 100 voltagedl Al 20% F<t 18381
o, A719 %] €1 agarose gel ethidium bromide ¢
A& AAI8te] UV illuminate (Bio-RAD, CA, USA)E
ol g3ste] Wi=E Qlsl9tt. Wi=% Image-Processing
& Analysis in Java (NIH, Maryland, USA) X217
& o] &3to] DNAY A% 2 A, =g 24 2582 5
Iﬂ]/}&] /\164 | Bg o]—o:] Jﬂ—'ﬁLg}\- 9}3_ o]o]] ];H?ﬂ— Jﬂ%
%k = SlgmaPlot (Systat Software, Inc. CA. USA)Z&
= o83t ATt

5) Real-Time RT-PCR< o] &3 4} &g &9l
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ANre R RUEE & F e WHoR et A gl
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DNAS] Double strand DNA® Z&ate] 39S YehY
+ 824 Real-Time RT-PCR A& ©|&3t &Fo]
A% DNAY BT E At SE4EY TS
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Table. 1. Primers and expected sizes of PCR products with each primer pair

Gene Primer Size (bp)
GAPDH sense 5'-tatcaacggatttggccgtattgge-3" 286
antisense 5’-gaagacgccagtagactecacgac-3
TNF-« sense 5’-caatgcctgacgacectac-3 414

antisense 5'-cagttagecttgectttgttc-3

IL-18 sense 5'-ggaaggcagtgtcactcattgtgg-3 245

antisense 5'-cagctcacatgggtcagacageac—3’

Table. 2. RT-PCR setting
RT-PCR cycle Temp. Time

1 Cycles Reverse transcription reaction 45 30 min
Inactivation of RTase 94 5 min
30 Cycles Denaturation 94c 30 sec
Annealing 68C 30 sec
Extension 72¢C 1 min
Final extension 72¢C 10 min
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S5 HolFa Ik (Fig. 1).

2. Real-Time RT-PCR £44

Erbium Al%<] #lo]AzAle] 23k npg-2 G522 ol A
9] Interleukin-18% Tumor-Necrosis Factor-2] 74zt
HAFS FFHor BAToRA EAFTANY A4S
gol & 4 . =3 Interleukin-18% Tumor-
Necrosis Factor-ai= g% 71HA F23 Al EF}RIC.
2 A 7]l olg g Ale| EFIQIS] AR $A4E F
g3t & 4 9lt}h. Real-Time RT-PCRE] Z3}e] 2]k
ASHTEA9 Interleukin-1f% Tumor-Necrosis
Factor-¢9] ¥d & 39A5H Aglo|A 2AEe] Ho| 7
AsHA At 5LAdE A% AAEHA Interleukin-
18 2 Tumor-Necrosis Factor-2] &&o] Jujzo g B
glo|A ZAREE T 7Had AE Hola gt BelolA
AL 394 2 5UA| o] Aoz Ado|A 2A
THET S7HE ] AFE g1 AT (Fig. 2).
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phocytes/§ 5 &A1& 5 AT 3LA Aglo]A 2AE
< lymphocytes® W57} 54024 194 B} 7h2a3 A
= & F 3lom, BHo|A ZAREE 297709 lymphocytes
NeEA 194 Bt S71e 212 & 7 AT 584 A
o] ZAREE lymphocytes?] N7t 2570 2 43} 22
Mgoln], Al oz BHlolA FAREE 160719 747}
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Fig. 1. mRNA expression, relative
ratio of IL-18 1 day, 3 days, b days
after laser exposure.
S.M: size marker (base pair).
1: GAPDH (house keeping gene).
2: control (not treated).
3 positive control (induced inflam-
mation).
4: A laser (treated after induced
inflammation).
5: B laser (treated after induced
B laser inflammation).
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Fig. 2. Real~time RT-PCR (3, 5 days after laser exposure). Relative activity of IL-18 and TNF-.
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Fig. 3. Light microscopy showing 1 day, 3 days, 5 days
after laser exposure (Black bar: 200 um, HE stain X40).
1) A laser, 2) B laser.
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1 day: negative control 1 day: positive control

2 se=1 1 kx Tl
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Fig. 5. Light microscopy showing 1 day, 3 days, 5 days after laser exposure (Black bar: 200 um, HE stain X40).

o #

20000 0] YESTE Algo] HHsEUA JEHE
ob 222t Ag] gk A7 JFH 1 A FHolG A
AEHETL 2HHA FFE0|

95%E e Ao Hugz 9t} 0 a2y oge B

rr
>
e &

e lo
N
fu

A T Y54 Ebdet

o3 A A&7 BA s
Tetracyclines ©] &3

Titanium EH T 53ksto] Al-g-af

,d
il

o
o
X,
-0,
£
g
bt
o
i)

s
il
)
I
=
>
oo
o
s
rg
i
1o
(@]
i

o~

o,

o 5 2
o =
T ol
s
ol
=
-

e
(RO
[T o
it
B
-

A1AAZE 4 St} Tetracylines
A T oy JEHE FHORRH Al
(Bacterial endotoxin)< A A3sH= dle &34
o} ¥ Citric acid®] AMH-2 Ax2)3} A 22 9] 3lg}
e st AHE XA Citric acide 7]
Z HAREH S AR 4 9lou, crystalline EH S

A 0|4 Fo| vy g L= st} P

o

A
o

it orlr do 2
L& B = omfn 1o k1

o,

=

2

-

rE i
on 1%
> |o

402

UEHE F99 ARE A3 A= i) Laser
o] ARgoltt,

19601 Goldmane] #]o} Aol go]AE o] &3 th=
7127 o] % CO,, Nd:YAG & o8] 7k #o|AEe] /N
w0} X2} /el 2o Shth, 77 AxA el tigh go]A Al
&9 P FESG XY g2 Qs Alof FHI} gols}

IS EojFa, F38 2F o tj3h &/go] 3

oB R FF 22 Yrht HFo] Jom, Fed Yo
& AT}, Tgk Hlo| A Aol Hit

H7t QeBR &3 oy ddFdl Wg O 23

-

i

s

AR HAY A o2 oUAE 7HA AL glnt. o] A ES
AUAI7F & e E20A & ZEd E1=2 82 o
W&t o] W] Fug vel W FEhA E1<] Al
A E29] BEE op7]E]o] oA 7} 2 AE7F A o9}
o] of7)d e 2HE ] o]Fo] Iy oz WA 7
He Btz WEHT old Hlgl o7 sle 9
A} EE BAd] E2 - E1 = hvZ 2498 F9¢ vo ¥
o] A&l SAkel e T, 22 93 YARRA
g sto] Wo] WEHT} o] o] oA FAolt},

glo] A S Aol M ALgsle 7B, dlolA ZAtel ofa ut
Ashe dolu $8& o] &attt. HolHE ARSI AR
TE e dad A4S A7), 28 gle

¢

!



doly 7|44 &4 B9 #2845 Hagor AT F
87 ot
IOW i *Ml aoﬂ ZAB}

o)

< ot ¥E
n > o

PN
b, N

oXx M

fol

i3

ofo

o

it

o

o

o,

i

d
2
2
lf
>
o
=2
<
B3
N

>i££
ko)

haaitt, BE 72 tie
}

=
o
uEé

s}% Ao m eb 249] LA 343}
19 S99 thg AAH A4l P
& 9% SN2 doln Aze] 47E olsista Aojst
£ 592 ABA S A Hof Bt
dolAsh 249 FEAG) JFS &
& uoh PEsiST, o5 T AL B
o) 54 RAsh 834 4o g sv
;

= Aufsh=
thakel 22 QR 3skd EAolt), %32 AR 33kA
S4o] dlolA] Wel F, T3t WAl 4 HYE B
z22] ukg-o] 27 HYE 2% dtH(Dederich, 1991). T
2 aaE 249 duA ugel 23z 47l YeleA,
28 3o gt dS 2osta it o5& 27
gole] o didat ik fel ek A5 i 2249 ¢
Z ks zA W@ A J2)n £8 714 238sta 9t

22 tigk go

1A Ze] Faatge] f9le dutrow

Z, glolA WA &
A 943 E3 B¥ 229 BalA 5‘& (Dederich, 1991)
oty I A3} A} ol & Qe AEH = 3
(I 2%), Folzl FHA % }Qlﬁ: Z A (A

1T TE §%), ALY AL7IHE 2 wEE, HA A
&7 E5 244 nd oﬂbﬂﬂﬂ 29 wE 2 A%y
o Aot 59 v F)e] drk. o) A WE 24
(99 =9, spot size, ¥4 BEb Z BN T8la 2
RE)e 24e 5 220 oje) H9e e e 5
Qow 3|H 3].L Z2 288 2AEy] 9 A A =

AEA} Yol A FEsHA AloE 4 XS et
go|Ae 542 ojet mjFdE 1 O]]HZ] goz murk
of mEbA i a, E AR A& 4ojA] o 7HA] o2
545 vepd 49
19989 Kellers} Hibist7} A&22 33 2.94 pum2]
Erbium-YAG #lo| A & AF&a) A x|ole] FZ22AE Q| ¢
3 g8k glo] xﬂﬂ‘ F Athe A Rt

A=

Er:YAG 2{0/%/} Er,Cr:-YSGG 207} ZZ 72 ofpAZx Aol 0jA|= &g

(hydroxyapatite)°l 73t
ek 1) /\}o]m 9 73}]_101]/\1

*E %233 7}7\1“], T‘%EP% °§—1°] ] “HTOH dE Ay
717] 18] & #o|A =AM ZA}F AFTHE L9 3l7fo
A AlRtEo] AFRelME AY 22 HsE & F
Aog Huwy ok AxAd §-&5 o] ot &
AE 7 e geolAe]7| & sith,

EW-g glo]A+ Er, Cr, YSGG (Erbuim, Chromium,
Yieium, Scandium, Gallium, Gamet) = o8] 7}A] 1)
o] 4% YA LS o] & 2N 553 S /A1
lom 719 glo|A et AA FEAA gt

B o)A = 19899 b x| #ejA} Dr. GuyLevy
o 93 Aoz NEHA. Dr. Levye 2780 nm 3+
of gojA e EWEY] AFelA vow E0E9 A o
YA E Hydrokinetic enelgy g3 sty o] JuAE

7129 AEd A ol AL 2AlsHE WHalF} galsA o
2ria #5544 2Aete golAe 2AA e
2 dof| gt 27 &4 TS TRt = o]
A golA Ug e A} 7IEEEA &
kinetic energy”’} LAst] A 225 ¢4 <
ato] glo| Ao o]gt d &Afo] WS F=rhal st
ol B Hud =AM dEEHAUTH

ol8 gt ErbiumAl&2] #lo|A7t YZHE FH A gt
AR FHOR ofF WEWE o 25 HoF3 ¢lo] 2000

)

oo o
9, o
ojn i
N
L
t..
x2,
gl
JIN
—r
ME
mlo
n‘.
HHN'
N, ol
L9
o X
BN
o =
2 &
4
%0

SR T P w A A T

o eo oy

_I

PEL AL B o2} BRA] BLE FE YU
E9 P28 ANY F 908 A8 dolAe] gl
e 97 % 4407 Bas YIUE BUY sz 9
sl BAY 5 9 SPomt gt AARY A9 o
Bl 3429 e st B Bt el )
54

Tz O4ES 44 DEAT Lk 4 4
o= olal = o (Becker 1990) AA3] x| 557 g
2679 A2 0P| 4 glere JERE 7999 A
2 Yol Bt el7k B o] FoiA gont, el
S 59 AR e oby FsA 2 JPolrt. A
Aoz Be4 Fe B4 Py 5ol o 2AS 9

i)
|

5l7] Y] FAHAD T Ee]AH WHo 2= ElolEhE
Ho} ddsiA] g2 A= (plastic curettes, polishing
with rubber cups) & AHESl] YEZHE BHS |40
2 AFste Wiel HaEov ™ Sl Wt s
© AAZE kA e85k7] wiel 7441 sk ¢l WY

403



J Korean Assoc Maxillofac Plast Reconstr Surg 2010;32(5):396-405

(F2ARl AFAE AHES 7, 144 3 HAAR1 A
Al AA) Fol AR RE BT X foll ZH7} U+
o] UL AR, WAl FAA ] Gy 9
ol A=A, 37 Fre 71E848 T A8
o] 97| WiEel 1 ARg-o] AgHA o2ty HE et whet
A ASAQL WY Qo #HolAE X F Agk] ik A5
o2 AHEE] fg A7 APHPon, 1997¢
Yamaguchi 5 Er:YAG #lo]#7} 7+ | 2] o A]
lipopolysaccharide® Al A& Tt Bl slo] #o]xE o

43 A5 YA JZAE FH9 X5 7FeAE AlAl St
A, ©o]F 2002 Matthias 52 19 Er:YAG d@lo|A
o] At sl gt AfellA Er:YAG #olA7}F Al
A Z o] NUA S ZAHAA AltS AFEAITH | o]dl] W2
AdHo 2 AMEE Tt ZEA7) A5 S Ha
R E 53l Er:YAG
= i Axsyd E4E8 &
IUE FHOERFRH AA & 4 9ty

_O‘L
¥R
fr rlo
i
m 1
q
q
e S
L =
(L
€
lo
g
o

ﬂﬂOlZMl ek JZYHE TR vk tigk A=
HE] o] Fojx gom Walsh, Block, Chu
Nd~YAG g]o]xié o]s. }0:] O]IIE]—E EHe ;q‘:/] 3
JEHE FHe] Mg} o opye} /A Asfste
EQ] 2% ¥} gl55 Elsta Nd:YAG #lo]#e
E F9d tgh A2 57159 S B ot
, CO; #°]#& ©]8-g mouhyi < A7lA]
o CO, go|AE ZAltE 4T JZHE
IUPOID% OJZTUE FHd 31]0]x17 Z2= R
EHTL‘ ] *9 9] 'ﬂ-d'—l— u/\qll— Hu 0]’

;8, ot o

1_ \:13 tlo rlo &%

3

L =
A rX‘i )

k)

=2

E
}

1_,\“

Q

A8

I:L:l oo
2K

o

ROHT(m
l‘ﬂ g

Loy

52

s r_ir:
>~
——

ol
B
o oo
S

2N
o
fu
v
r¥<>
\-ﬂ
1o,
rE
toby
K
=
_?L
N
—.~
3:
S
2
o
d

ED}.

20024 Mattias 52 Nd:YAG #@lo|AE J=HE I
o] 120 mJ& 60%7t ZA} S uj, Fo A& 3l
e X0 4755 dolMAlE fethal B stglon,
T3 129 g dTolA Nd:YAG, Ho:Yag Er:YAG,
CO, HolAE JZFE FWol| FAslo] BHslglon 2
Exqoi O]EB]—E ﬁgj %ﬂ_oﬂ 01;\1 a“;q/] oﬂ:[z_l:éljr
o] Nd:YAG @lolA 9 Ho:YAGH| 0] A 9] ALE-& 1A -2
ZolH | Er:YAG #olA g CO, dolA 9 AL Aldle &
= A5 24 sfojof girtal Bl STt

2 AfdMe HAHE3 2-EE Er:YAG oA

il
>~
>
01:0
ol
= i
o,
_?L
>
o fr *
10 )

mlo ut
> B

Er,Cr:YSGG #lo| A7} & }_éioﬂ mAe Y FHA

FroA #Eelon AFAe dlo]l =LY A

o 985l TNF« 2 [1-18 Tﬂlﬂ} o] vt &

2] 9l vH(Shapira 1996), PCRE& o] &8l 7] Aol &
=]

7}0194 TH & JM* Atk TINF-e= % 2oy 2
9% 8-& e AT BH BH2A ALAL

404

g out o, agln A3 U3 27t 3t At
o s o AAMEY A3ttt Z}E‘LEM Theke]
TNF-a7} ZH|H ™ 90-120%0 EF H1A & Bt} &
HIE TNF-e= AXAEY} SFFE SAHSAA A7)
e A, vl Eelad 111, 16, TNF« 55
t$ #1)5H goH(Molly 1993). B3, g% WA WY
AlEQ1 2 ¥ A E (macrophage)+ interleukin-18 (1L~
1A) Y tumor necrosis factor-a (TNF-@) ¢} 22 cytokine
F = nitric oxide (NO)U prostaglandin (PG) ¢
E}E 524 =4 (inflammatory mediator) < AJAHgHe
BZA AR AN Fag AT FYgitt ueA
TNF-¢, IL-18 9] A2 45 A4 237t loka deiA
Slom 2 ATellx] A-s] 2AH #lo|A o] ARgo] o] g
FL A= AT
fﬁ_}ﬂ”}ﬂ‘: %]ELE 2ﬁ"éﬂr Thg JIZHE £9
N =

o Gt Aol 3, Awisd 50 AT
4 A7 o Foizo} & Aol

z e

Erbium A%< dlo|x 27t 945 24 vh¢
o mX= Gl #S AT A v 2 AES
=t

ZF ol mRNA 459 Interleukin-18 2 Tumor
Necrosis Factor-a & @ # v, 2244 9 HAldn]
73 AXNAIE FEeIH S o Erbium A<l #lolA AL
7F A5zAd sl AdlolA 7} BHlo|A Heh ¢aiA
A5 AL JABtL wE FAE V] L= AE ¢ F

>
(AN

=N

tlo

0]/\0}9] APATNEL N7 g2 982 712 Erbium Al
591 5 25 dold 2401 u?&%““ Pl 9T
gt 2o AT B A o]ﬂ— gt w3 gy
Age e dolAe] BANERA G }‘l% 7k 3]
gt Atk

References

1. Mahmoud Rouabhia-Interactions between host and oral
commensal microorganisms are key events in health and
disease status. Can J Infect Dis. 2002 Jan-Feb; 13(1):
47-51.

2. Kim SN, Lee KJ, Park JW et al : Laser assisted dental
therapy, 1st ed. Seoul, MyeongMun, 2006.

3. Kreisler M. Gotz H. Deuschner H. et al : Effects of
Nd:YAG, Ho:YAG, CO,, and GaAlAs laser irradiation on
surface properties of endosseous dental implants. Int J
Oral Maxillofac Implants 17 : 202. 2002.

4. Romanos GE. Everts H. Nentwig GH : Effects of diode



10.

11.

12.

13.

and Nd:YAG laser irradiation on titanium discs: a scan-
ning electron microscope examination. J Periodontol 66 :
1017. 1995.

. Kreisler M. Kohnen W. Marinello C et al : Bactericidal

effect of the Er:YAG laser on dental implant surfaces: an
in vitro study. J Periodontal 73 : 1292, 1996.

. Schwarz F. Sculean A. Berakdar : In vivo and in vitro

effects of an Er:YAG laser, a GaAlAs diode laser, and
scaling and root planning on periodontally diseased root
surfaces: a comparative histologic study. Lasers Surg Med
32 1 359, 2003.

. Eberhard J. Ehlers H. Falk W et al : Efficiency of subgin-

gival calculus removal with Er:YAG laser compared to
mechanical debridment : an in situ study. J Clin
Periodontol 30 : 511. 2003.

. Eversole LR. Rizoiu IM : Preliminary investigations on the

utility of an erbium, chromium YSGG laser. J Calif Dent
Assoc 23 : 41. 1995.

. Hossain M. Nakamura Y. Yamada Y et al : Effects of

Er,Cr:YSGG laser irradiation in human enamel and
dentin: ablation and morphological studies. J Clin Laser
Med Surg 17 : 155. 1999.

Ericsson LG. Berglundh T. Edlund T et al : The effect of
antimicrobial therapy on periimplantitis lesions. An exper-
imental study in the dog. Clin Oral Implants Res 7 : 320.
1996.

Parham PL. Jr. Cobb CM, French AA et al: Effects of an
air-powder abrasive system in plasma-sprayed titanium
implant surface: an in vitro evaluation. J Oral Implantol 5
78, 1989.

Fox SC. Moriatry JD. Kusy RP: The effects of scaling a
titanium implants surface with metal and plastic instru-
ments: an in vitro study, J periodontol 61 : 485, 1990.
Mombelli A. Lang NP : Antimicrobial treatment of peri-
implant infections. Clin Oral Implants Res 3 : 162, 1992.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Er:YAG 2llo[x{2f Er,Cr:YSGG 2{0|x{7} 2E7E ofRAZA ol o]x= g

Ruhling A. Kocher T. Kreusch J et al: Treatment of sub-
gingival implant surfaces with Teflon-coated sonic ultra-
sonic scaler tips and various implant curettes. An in vitro
study. Clin Oral Implants Res 5 : 19, 1994.

Ericsson LG. Berglundh T. Edlund T et al : The effect of
antimicrobial therapy on periimplantitis lesions. An exper-
imental study in the dog. Clin Oral Implants Res 7 : 320.
1996.

Schenk G. Flemming TF. Betx T et al: Controlled local
delivery of tetracyclin HCL in the treatment of periimplant
mucosal hyperplasia and mucositis. A controlled case
series. Clin Oral Implants Res 8 : 427. 1997.

Augthun M. Tinschert J. Huber A : In vitro studies on the
effect of cleansing method on different implants surface. J
Periodontol 69 : 857. 1998.

Dennison DK. Heurzeler MB. Quinones C et al :
Contaminated implant surfaces: An in vitro comparison of
implant surface coating and treatment modalities for
decontamination. J Periodontol 65 : 942. 1994,

Misch CE : Contemporary Implant Dentistry. 2nd ed. St.
Louis. Mosby Yearbook. 1993. p.735.

Maiman TH : Stimulated optical radiation in ruby. Nature
187 : 493, 1960.

Eversole Lr, Rizoiu I, Kimmel Al : Pulpal responses to
cavity preparatio by an erbium, chromium: YSGG laser-
powered hydrokinetic system. Journal of American Dental
Association, 128, 1099, 1997.

Rizoiu I, Kohanghadosh F, Kimmel Al et al : pulpal ther-
mal responses to an erbium chromium: YSGG pulsed laser
hydrokinetic system. Oral Surgery Oral Medicine Oral
Pathology. 86, 220, 1998.

Robert J, Miller : Treatment of the contaminated implant
surface using the Er,Cr:YSGG laser. Implant Dentistry 13
1 2.2004.

A7 e
$HW S 134-010

HEEHA 25T A% 445
dRvlshn 254 7otz
ukFE o
ST

A0 e 20104 068 24
AR =8 20104 082 14

Reprint Requests

Jun-Woo Park

Department of Oral and Maxillofacial Surgery,
College of Medicine, Hallym University

Gil-dong 445, Gangdong-gu, Seoul, 134-010, Korea
Tel: +82-2-2224-2333 Fax: +82-2-483-9647

E-mail: Junpark @hanafos.com

Paper received 24 May 2010
Paper accepted 14 August 2010

405





