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ABSTRACT

The aim of this study was to develop a new antimicrobial tissue conditioner containing silver nanoparticles
(Ago) and to evaluate its biological performance, Samples of tissue conditioner (Coe—soft, GC cooperation, Tokyo,
Japan) containing Ag0 with the concentrations of 0 (control), 0.1, 0.5, 1.0, 2.0% were fabricated as 20 x 2.0
(diameter x thickness) mm in size for present experiments, In antimicrobial assay, samples were placed on
separate culture plate and microbial suspensions (180 x L) of three tested strains (Staphylococcus aureus,
Candida albicans and Escherichia coli) were inoculated, Microbial growth was verified at 24 hours and extended
to 72 hours and the antimicrobial effects of samples were evaluated as a percentage of viable cells in withdrawn
suspension (100 g L). The borderline of the antimicrobial effect was determined at 99.9 % of microbial reduction,
To test the cytotoxicity of the modified tissue conditioner loaded with Ago, the extracts from experimental
samples were prepared according to concentration of Ago 0, 0.1, 0.5, 1.0, and 2.0%) and incubated at 2, 8, 24
and 72 hours, The cytotoxic effects of the extracts to cultured human gingival fibroblast (HGF) were measured
by MTT assay, Samples combined with 0.5, 1,0 and 2,0% Ago displayed bactericidal effect against three tested
strains in 24 and 72 hour incubation time without statistical difference between two incubating periods (p )
0.01), While 0, 0.1 and 0.5% Ago showed no cytotoxic effect at all of incubating times, significantly high
cytotoxic effect (less than 25% cell viability) was revealed at 2.0% Ago in 24 and 72 hours respectively (p <
0.01) and significantly moderate cytotoxic effect (between 25—50% cell viability) was observed at 1.0% AgO in 24
and 72 hours respectively and 2.0% at 8 hours (p < 0.01), Within the limitation of this study in vitro, the
results suggest that 0,5% Ago loaded tissue conditioner could be a possible candidate for a novel antimicrobial

tissue conditioner with uncompromised cytotoxicity,
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et A Aol B es aqtdn:, vlE =
A2k 79 ole] WlmA wrizkew 77 el 4
SEE2tE (Welker, 1977) A2}, 2R8ARPE T whet
T4 AR F ofgk2, 714A| (plasticizer) 59 &4 11
2| AEApA o] PR QIR SAHeE A4 Hi ®
3 AR AQREH| o5t At ZEEA7Se] S T}
q e (Ozdermr S, 2009) AR} ERFEAY
A1 welelo] Aste A Aol Ada e & 4
A Elof Zhe it OMQ A S, EE et
o ol Qe 7 e Fof Wl fE 4 A
o} (Marsh 5, 1992), weha| 2HL2 JZ_Z]}_@ZH_J o1
BeE T Mtet offge] Bold 71A4, sheby
A 238 Alrel =4S MAAE ¢ O‘E} (Nikawa
1997). AFA ojgheo] w2 9SS 7
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Ak 1 =t nystatan]L]- miconazole %94 3}
AFA Y triclosan 59 FAAE 2AEAY &
o Folalt weEol ARy FojopAel x
A%E 5o BA4H ek FgAel G Al
2o WAZAe 2o BAREel Ao 9
(Douglas®} Walker, 1973; Pesci—Bardon %,
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A 7] BHolh: WEH AUL viow 4% &
of ARgEle] Yt} & @A} (silver nanoparticles;
A= g9 Aol ZAshe 2 oL (Agh)Q] S "41
£ 98l Wrerlsd 285t a5dAbdE= X*Zﬂzﬂ‘
2 FaEl 2 (A9 e 2u=F 7R}E QIgh vl e%‘
33 7hsdh 2 a2 ol Hls StiskE g
EY Ten A9l Ag'8E el Aol dlen
(Sondi®} Sondi, 2004; HAAA 5, 2005) E3|
AL DEAAYF Z W acrylatest Ag’
o pe FHUmAgeY sy Age] A
3 mi/fH2 HE =3 ¢t (Singh¥ Khanna,
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(RussellT} Hugo, 1994; Samuel¥} Guggenbichler, 2004),
Age AAEEE Yoy EAEEOA 7kERA
EAL 71 Aeg HiEe H£=r9] 2348 VA=
Ag Ag ol Fisal] Wol WealdA e §5
Aghol IE AE B4 M3 §UHAIZ % o} (tvask 5,
2010). 1 B4 7IHE 5 iUz AlE Y vEZ=doret
9] 214 Hk3-o] AFE+=t| (Braydich—Stolle &, 2005)
njEZE ol Alazut GRS il ohu)ieAbS Ajteh=
sulfur AES 7Y Ag: o)A} A HEgslo] EAJAE
A (reactive oxygen species)YAS ZVMA HZE A}
HAZITH (Kim 5, 2012). weba Ago] Zghe 22|24
A A7 ARg A 47 SEE vl Aol Slat
Su|Z (argyria)o|U At YalR-&(Petering, 1976;
Rungby 5, 1987; Ramage %, 2001)59] HZ-8= 117
/\ 011;]. _o] M]—Q}]\,} oﬂZH ;71‘7\XIU%J4. X]Z—]
Yaelel ABHE UYSl BAY SRR BA]
MRS AlZZISHIo] atEn 15t & ALl
(silver zeolith)@} -8 B3RS ZAZAXQ} AFA]7]|=
oy A7t Q9lert (Mastsuura %, 1997;
Nikawa =, 1997 Abe =, 2004) Ag’S =83t
2Rz FREY 9 AZSAE Wl ot A7
L o}7 Hug v} g}
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2 717 9 AAsle] ZAZAA] ofe) B Wl T
OIxF Y F Yelwtel Zitth +# (Candida albicans),
WA 3571749 kel AN (Staphylococcus
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Chemicals Co,., Japan) 3>
(PolyN—vinyl—2—pyrrolidone,

Lol AR (AgNOy) (Kojima
500 mL2} eFgA|Ql

Sigma—Aldrich  Co.,
Missouri, USA)E 5.0%2] =X =2 isopropyl &T-&o| &=
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Q1 500 mL &4 7 7S AAS] et & 1 ARE &
Ol (Ar) 742 ERHE9 ) 4k (0)F AR
t} ohe TR 20 KGy<] “Co 7updoR &3 goie
sS4 W & egd @ 10°
mg/L)& AT (o] &, 2007),

electron microscopy) j,él—} ot 50 — 100 nmYA}
3718 7HE Ag'S RIS (

TEM (transmission

Figure 1),

Fgure 1, TEM views of the prepared silver nanoparticles
used in this study, The average of particle size Is
diistributed from 50 (hexagonal) to 100 (triangular) nm,

@) & Jr-23z2387(Ag"TC) AHAZ

APAHG XA Z2-AAYZ Coe—soft (GC cooperation,
Tokyo Japan)< AEiEtal WAl 2R Hioo] Ag’
sol (2 U= 8o Z+7F 0, 0.1, 0.5, 1.0, 2.0 FIjH]

)

(vol/vol %) 2 217} E3RjE th, 747‘“H e Zﬂ"/\}

T AAE PR Al T EEATFERAM S aureus
(Staphylococcus aureus, ATCC:6538), C
(Candida albicans, ATCC:66027) 12]al E, coli
(Escherichia coli, ATCC: 10449)5-& A&si¢iil z7]

albicans

LR BIHE QIX| ZEIEERNC| SirEY W MzESdof 25 &7 131

wol MEe 24S el @ e
suspensions)& £37] (Milton Roy spectronic 20D
spectrophotometer, Ivyland, USA)oA] 600 nm I}A U
B%= (0.D.; optical density) 1.0082 ZA3Ich +
HfjoFol S 915280l (phosphate buffer solution)©.& 10~
=2 @A 314 (serial dilution)d}al HE# Al5>H(spread
method) & AY5}e] 37T, 24 Ak ok F 27] Fof A

2 (2 x 107 CFU/mL)-‘f;f Z435199c) (CFU: colony
forrmng unit), AJEES %24} A|&7] (Branson 2200,
Danbury, USA)o] - %-ﬂ—,% o]835}o] 1 AJ7HEer A
ZJot the A3 21 EO (ethylene oxide) gas A%
< 2 Alﬂ Aegstlet, B AlE (Ag” Fol B ©
127)E& 12 well dish (Costa, Corning, New York,
USA)Oﬂ 3 AJEYe| 3= ZF A5 180 4 L A HE
T 5o A Sl 3T 2ECR 24, 72 AIZE HRE
3 ZEH 100 4 Le Axisto] o 54 Fds =BT
(streaking agar plate) &2 ZHQI5}iT}

YpaETE °9 T T 7 4+ CFOR Bk 5
ARl 71&o] wiel (Bruns &, 1985 Gristina %
1989) 99.9% + A8 AFAHY FHAAFAIEEE
(MBC; minimum bactericidal concentration)@ Z7%3}
P31 3ol ST AT A ¥ 2 Bag)

FRAE T

(microbial

m

3) MZ=gasd (MTT)
(1) Al=epef

Ag'TC AJHEO] tid MESAATE 8l Alge] 21
A-GobA|32Q]l human gingival fibroblast (HGF, ATCC
2014, USA)E Aesiqlct. Al dxpufeke- 87C, 5.0%
CO; incubatoroflA] 24A17F AJYEIGIL 27 A Altse
O] AAO AFMNE 4~ 24 T 96 well plate (Becton
Dickinson, Franklin Lakes, New Jersey, USA)o| A|3
FrEe 7k B35 3 ELISA reader (ELISA processor
I, Behring, Germany)® 570 nm I} 3}of 4% 3%
T 0.6 ~ 0,79 o= AlsIiTt (4 x 10" cell/mL),

(2) NZ544% (MTT)

NS JAYE nEZEDole] EpafigS He
MTIT (tetrazolium—based 3—(4, 5—dimethylthiazol—2
—yl)—2, 5 diphenyltetrazolium bromide) (Sigma, St.
Louis, Missouri, USA) A|3IHH-& thaa} o] Als)5Sict,

vljeF Al G-olA|EZE hemocytometer (Superior Marien
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Figure 3. SEM image of 20 % Ago TC composite(a), though a few large porosities are detected, overall surface texture is
similar with control(b)(x 250),

Feld, Germany)& ©]-83}o] 96 well plateso] well § 4 x
10" cells/mL9] ¥E& 180 4 LA HZE3)AL 0|2 5.0%
COz, 95% air, 37 CE 24 A7+ wieksiolet. AT E
AlHE o] FAskA ARk 7} s=E (0, 0.1, 0.5,
1.0, 2.0 %) Ag'TC A|HES 10 mLo] A|aEujofoio] Yu
shaker2 Z5WHA 24 ARE b FEAA MITAR
ARG Al 8= (extracts) o2 ARSI 242t
LZNES plate wello]] 20 ¢ LY H718E 3 2, 8, 24, 72
A7F E9F 5.0 % COs 95% air, 37TCE HjokIL
phosphate buffered saline®] 343t 10 % MITS Z+
plate wellol 100 » LA QiL 4 AHEQt vjoFstGict, MTT
gole 5ol5lo] A3}l DMSO (dimethyl sulfoxide,
Amresco, St. Louis, Missouri, USA) 100 y L& 9 H
formazan®] S|3E==2 30E7F HjFSISITE  ELISA

_ Sample optical density

MNEAYEE) = : -
Cv(ﬂ 4E8) Control optical density

X 100 %

Table 1. Grades of cytotoxicity corresponding to cell
proliferation percentage

Cell proliferation Cytotoxicity grade

Less than 25% Highly cytotoxic

25 - 50 % Moderate cytotoxic

More than 50% Not cytotoxic

4) Scanning electron microscope (SEM)/energy
dispersion X—ray (EDAX) &A1

FAMAAE D7 (Philips  X1L30S  FEG,  Phillips,

readerE ARESIY] wave length 570 nmofA THEE

S HIE=AE (cytotoxicity) & MIZE AEE (O

Cell viability) 2 B7}5171918) 29 418 ALg351on
Table 10]] Wt A EEAY =S B7F6FACKISO, 1992).

Eindhoven, Netherlands)5-A10 & Ag'TC AFAIHT} Tz
1] w2 g 2 7leE WSk yRsIGiaL AlHU 9
A9 Ag’ EAIE FRI3171918) AT gold sputtering
% EDX (Saphire detector with LEAP+Crystals, EDAX

Inc., New Jersey, USA)=AE AISgsISiTt,

Table 2. Antimicrobial effect of AgOTC specimens against three tested strains, Results are presented as CFU count with
standard deviation

Strains Colony count (CFU)
(Initial CFU: h
2x107/mL) 0 (control) 0.1 % 0.5 % 1.0 % 20 %
, 24 3x10°(10") 7x10%(10%) 8x10°(10?)
C. albicans T 5 %
72 2x10°(10°) 2x10°%(10°) ND
24 5x10%(10%) 7x10%(10°) 2x10°(86)
S aureus ) ! ND ND
72 8x10°%(10°) 3x10°(10°) ND
, 24 2x10%(107) 5x10%(10%) 40(95)
E coli 8/, ~8 5/, ~5
72 3x10°%(10°) 2x10°(10°) ND

Bold letter means 99.9% reduction of CFU,
ND; non—detectable,
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5) &4

AZ'TCS} tizgate] gaant U NZEAES Bl
2 B8] 915 LY ANOVAR A Aelel 2+ &
BE Y Hg A7) uh2 fely 2jols AHs] 19
S on BE AL 99.9%9] f-2
o AU (p = 0.01).

Duncan testS

2

1) Ag’TCO| 3t &t

ot

Ag'TCO C albicans, S aureus 183l E coli A3
50 thet 24417t v 2417 A i & &
FIR= 0.5, 1.0, 2.0% Ag’ T BEo|A Al FFE0|
gt AlAEET} Ueton] HaMaArsEe 24
AIZE BiF Al 0.5% FATO R IAE|QICE (Table 1), &
7] BodE 4= (2.0 x 10' CFU) 218 Al Ag'TC7} H7}
A ke gz BE Ag@Rel tetel Aol
AL 0.1% Ag’ EO%%LoﬂH ool ek fojaks
= AtsA A B2 YeRou (p € 0.01) APEEE
L oujr] gajgon] wepAzl Al uiE gaviel
BAR SOl UrhA] 9kt (p) 0.01) (Table 1),

[‘

)

2) AQ'TCO| MZ=N

2 (0 % Ag)S 71208 7F Ag” Folmmo} ok
A7k WhE AJZE HGF A|Ee] Wi % (Cv)& A3t 2
3 0.1% A’ BT WE Hjoks|7to)A YREy &
o217} §I9L (p ) 0.01) 0.5% Ag’ FoIT-e 24, 72 A

LHeQIXIZE ZIHE oX| REIREAO| SFEY X ME=Mof 25 ¢ 133

ZF ek Al 1.0%2F 2.0% Ag Bo] 459 A% 8, 24,
72 HHM]@OHH Al EEo] 2t vlalste] {9
4 A skl (p € 0.01)(Figure 2),

A=A 7HTable 1)(ISO, 1992)0ll4] TR, 0.1%

23 0.5% Ag” FoITEQ] AL mE Hjokr|tolA Al
EmAdo] WEEA] UL 1.0 % Foide] A 2, 8 Al
7F wieF A9 AlZ5Ade UEhA] kot 24, 72 AlZE
HieFo A N2zAEE2 22 30%} 31%2A F5E9
AlEsde B, 2.0% Folt9] A9 2 AlZE uje Al
64%°] BEER AE=/do] YEhtA] kgton 8 ARk
HjoF A] 39 %0] MEZAYZLRE FLEO| BAS 24, 72
AIZE Bk Al ZF2E 18%9F 15%2] AE&S 7153810] 1%
O] MESAHEE FZ3IT (Figure 2),

3) SEM/EDX 241 Zn}

HH FE AR (x 25002 WESE An

2.0% Ag'TC AlHolA] thzata} vl Al S 7)ol
ths PEEgoy 1 9 Solgt 31 A% 5o i
UERA] 39kl (Figure 3) EDX AZIEZ AlojjA AlH

o] Ag’e] 22 oF 3 keV A9 EAZQ Ag peak
2 I8t tHFigure 4).

nE

PMMA (polymethylmethacrylate), PEMA (polyethyl—
methacrylate) Z2|HQ] acrylate= Ag’#} 2 T
o] sFekal Aol QHEA| (stabilizer) = A-8Ho] £F
2 uj% Felviole] SisFAROR Qi A'S] BES o

120 -
. 2 hr
100 A I 8hr
. 24 hr
- . 72 hr
2 80
2
2 60 - f
=3
]
O 404
ot
Figure 2, Cell viabilities(%) for tissue
20 | =t conditioners with varying conceniration In the
range of 0 — 20 % of Ay’ at 2-72 incubating
hours, *means  statistically  different group
A ,,(; 1%) Controk0) Gt oy i from control and t means cytotoxic({ 50 %
g° (vol % ; 3

Cv) against HGF,
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Hup AR ATl wEh Eejuiis Ag'e) Ag'RO] AR
fmslol Bheate] Eelolo] A Al G012 1
3} (agglomeration)t} M4-& 2HAA 118 H25 7}
53 3l (Singh¥} Khanna, 2007) 2 Al%9] EDXH
Aojx] AlH EE U PR Rl IS SISt Figure
4). 2L silver powder (& 9 F:= silver oxide 59
H 2 o|F-8 catheter?} 22 ZgHo] A7} A Samuel
T} Guggenbichler (2004)= Y=xleof vldl 2 A7)
(1-4 y m)E 7F4 silver powder?] 7% Z-gH237]9]
AR, silver oxide®] -9~ &3z gk 4= AF 4
ol e A1 5Ol vEE BRaS d3e
t} Age silver zeolite (magnesium—aluminum silicate)
o] Fejm 2AxEA ol Folots 4= HAlESl=T|
Mastsuura &, 1997; Nikawa &, 1997; Abe
. 2004) zeolite®] A Lol Ag'S HIEER|
T 8 wwte) HgE AT wARE HArESict
(Samuel ¥} Guggenbichler; 2004).

U zATEAL EHe] WA EE 4R
plasticizer®} solvent 59 QA2 Q3 A A gt
I} FAlO] AlESEE 7= Aes BaEn (Dahl 5,
2006; Ozdemir %, 2009) 7+7z2217}2] UA7|7t 7145t
4% B4e oY 0 YRy AAYRE Bude
AltAFE St Aol 4220 thgh X1sdo] ghi ]
ofo Sz Ag'Z Rojgh 2HzAA| W7 Bt L A
EEREE B4 B4 ciRo] 94X uesl Bash
t} (Dahl =, 2006).

2azA] T HEARE ERANE )
Algzerael 3o Hlol gt §3120]

A
e

e

o,

Norlo

£

o Ao e AH A
3] Algulsiiio] Aldeete Algded)

fu 10
1ol Atz dseel el
3

AU

1o

T
2
o
]
=3

2
[e]

annl

ot

T} Gruber %5 (1966)-2 zinc undecylenate
Foigt Zht| vt 2419 A ARollA] Axpz|on H/4do]
AAAE Azoll M7 2 AL o] 3
nystatin, amphotericin B, chlorhexidine 52| 9FA|%¢]
o oJgt ANt By E 31ct (Olsen, 1975), 1
Bt opo ZHZAAL] S5 AFB LGl O fh
ZF4 (Thomas®} Nutt, 1978), UjA] @ SRRl R o] 7))
(Douglas®} Walker, 1973; Pesci—Bardon 5§ 2004)
O] thEol HuE QAL =3 oFAI A7 Efl o] 83l
AR 2 7ol Alate] M= wjA g e &
W FdaTE SRR AA W 2 1Y
5

§_ aL
o A 4 gl # Aol AHgE

M 4> 4o o= o

20 1
rr
ot
X

b

Intensity

Energy/Kev

Figure 4 EDX analysis identified silver in surface of
Ago TC. The sample was gold sputtered under high vacuum
before the analysis,

Coe—softof= HA78HAAAE 92 zinc undecylenate’} 3
T olH e Al P A AR Al
Bolgl Agole] Aambt ldEglon AR
coe soft (Cl)e] A9 Al 74 FEl dhet ofus
Alet o= Aafvhe =] itk A o] Aol
o] ZA5}A|t Oikta 5 (1992)3} Chang¥}t Lee (1985)2]
A5 A zinc undecylenate?] Gt7| 5ol thsh o] &
& A1 v} U b AE] AR AP 0.5
% ol Solgl Ag'e] fak ghebEIC), AT A
W%} ool gho] Bo| tha AgEl 2A=AA0] 4
SR AP SIt0] FTAHAE 180 4 1.9]
o) AlZESNE AT Slo] 48 MR Al
of A%} A H% B f2E Ag'o] WSS Zefat
AC R FrhEnt 20] gk E¥H (Ag—polymer)©] g
7100 T wake e ok glovt Eelul vhe] &
9] Zuf2kE- (catalytic action)o] oJaf WHAYE ZAARA
(active oxygen)7h Al & EAS ZelsbAU
(Yoshida 5, 1999) E+= Eeiv Wol 1% Atz4o]
A3} 47 9550] TS S 74 50| o
25317 Ith (Imazato 5, 2003).

B Aol BB N AN e AT &Y
O MTT assayE ©|-83lo] HGFO| &g Bk
olgen AEE A W 9ol 485t A4
Sl wslel AT ERsde] e b
(Bouillaguet 5, 2002), MTIT assays= X|ZAIAA|ZE S
S4gjol QemislEn] A%al A Zse oldes
2] ANE AR AIEZE AR A= AT

N

il
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RGOl 7H5oll TS Fi A 714 Thet
Aol ohe AEEHAER ol
(Ciapetti 5, 1993).

2 Ao AFAREQ] Coe—soft= T} o] S3]
Ofet gelFej o] A AR F8 FA/dE-2 polyethyl
methacrylate (PEMA)E'Z3} dibutylpthalate (49.7%),
benzyl salicylate (35.1%). 1|1l ethyl alcohl (15.2%)
o] ot Hlem=E o]Fo|A Qlth, MTT assay ZrtofA
HEAZEE Ag' Fol ot MFAZto] uhel o2z o
2 sl ATE dehiglon Aol SolEA ghe
zato] AZS 1edt o BL-mAJEQl plasticizere}t
solvento] 2J3t A2 =A-FE Q1S WiAIEQIEE o= &
T 5 AU S50l AR 909} o] 2o
djgt A2Rt2lo] plasticizer®} solvento] &2 715A|7
Ao ehat AHERE AR ZefEhe A
B3 e 2 Agde] el Anzaue] HoloA
71918 Ao wksv) AtEoR Ag' g AlEAA ]
S4BV S, et B ARe) B uje 72
ZWH2)9] 271549719 0 Ag'o] 3k 222 HA
£ 7714 1A glo] 7 el A71%F AR & A Al
&2 G55 vk Aghel| oJgt 295 (argyria)o|u
AAATE Al AL (Petering, 1976; Rungby 5, 1987;
Ramage 5, 2000%5°] $2H8o] thet el Basih
Kim 5(2012)& Ag'®] AJofslaigof 9lo] Ag’e] ex 2
7110 = 100 nm)°] W2 A|Z5% HIFAFo A Al
g0l Fo| thegle] 27)o} wulalsisia s wie)
k. webd 2 Aol HAE Ag’el B Y]
(50 = 100 nm)E et uf Hrh g A2z dE

P4 olrhe

-
% ot

ek

S~

it

B
2

3
=
et gt TR RS 2A2EAEAY A 7t
AA 9 Ao RuAow slsigont wek
b oAFAL-S oat A A8 zA|HEe] BA U

2 AfAe & e (Ag)7t Fold (0 - 2.0%)9
X ZRAZAA (Coe—soft)oll S aureus, C albicans “1E]

E coli T Al 7HA FEEto] tiet iS40 A&
Aot zol tigt AlEZ5AdEE MIT assay= 212+ %

st ool g AES waslgct
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1. 0.5, 1.0 9 2.0% Ag'TC Al A ol tis}o]
SRt E2EA DA EEE 24, T24]
7 HSF A] 0.5% Ag” Foloz PEEATHp0.0D),

2. MEEAB7INA 220 %), 0.1% LI 0.5%
AZTC AJHES] A9 2, 8, 24, 72 AH Wl F
QF A=A YERUEA] QI9kaL 1.0% Folte] -
2, 8 AIZF HlGF Al M|EEEAYS UERER] oForoLt 24,
72 AZF ikl FEEe] A=A HAlth 2.0%
Ag'TC AJHOIA 2 A|ZE WS A] A=A 0] THEE|%|
okoL} 8 AIZE HiGF Al ST HAE, 24, 724
b HjGF Al &) N2 E FEIIGIT

3. B AFES E3slo] 0.5% Ag™7F HrhE 2AzAEA=
Set AT MlEAEIE 7= QA8 AAA

A

_]
2 Slste] A, Alznia) delx X AY 5
F7h Q7S Bastele} AR,

SAIE (2005). o]
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= —
2o HmE B ke & YA WF B4 AT

3
-3
3
T
-3
3
o
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