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Color Reproducibility in Titanium—Ceramic Prosthesis
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Abstract

The bonding strength and color reproducibility of titanium-ceramic prosthesis were analyzed
the effect according to the surface treatments of titanium and the glazing temperatures of the
low fused porcelain. The result of bonding strength compared with respect to the surface
treatments was observed that the STB1 group coated by TiN had strongest boding strength and
then came the SB1 group used special bonding agent, the SGB1 group coated by gold in that
order. The bonding strength by the glazing temperature was indicated that the group with 770C
of glazing temperature was observed increasing the bonding strength as compared with it of the
other group, and the group with 810C of glazing temperature was observed to be decreased the
bonding strength. Glazing temperature increases, the color by the surface treatment of titanium
influenced the color of titanium-ceramic on account of getting higher brightness(AL). As a this
result, the SB1 and SGB3 groups was evaluated to has the best color reproducibility.

B keyword : | Titanium—ceramic Prosthesis | Shear Bond Strength | Color Reproducibility |

I, M2 7V AL, 71414 BAdo] $787] wliel miSA Q1 X7}
BAARE 7 AGHIZE e glom), Ang 7
HelgS RS fade] S-ataL, vlsol g0 UA FEoRE FEuwy QIuH1-3]. 2y
S 0 #100928-012 AAtetzd 20104 118 02
HURE: 20104 098 28¢ WA} HelM | e-mail : ischung@cup.ac.kr



10 No. 11

==Xl '10 Vol.

) KOO R do B o TR R e o K& dp o e H T O T RS
5 ?%EﬂﬂM@%ﬁE@&ﬂﬂﬂ%x_u:mrxwo
T o B om o T & T &B‘ﬂﬂ,%ﬁzomﬂﬂi
o = w2 o} Z._v L.w# o R I ﬂw! ﬂ.ﬁ & E
TR TOR L AWM T hd T IXED T oo Mg
drmﬁ%hcmﬁﬂ' RN ﬂolnmlwwﬂwﬂ % )
L e BN T S S T
O R - N Ol B il e T
I I 5 N e T %
il e = i ooy O 9 [ S
mjmﬂﬂ%w%wﬁﬂiﬂomwofﬂwﬂmﬁﬂﬂ.wa%ﬁﬁ
Padir BT R EPSEN e BEAT ST
SN Jnﬂw%m_loﬂai;]l; MMAﬂogaﬂ/lﬂﬂﬁHBlcTw__/l
N o o X A e ™ o o oen —_ .
Tl TR R R REINES TR
,_n.umm_v,mo,mo = > o y.Ax_ﬂZ_uwmawAr ﬂOEL*m,
D o JZTHO VA..# I ‘._UTﬂn#l‘.ﬂab.A HL
RN SRS R N LR g
ﬂﬂO]] - — 17_A| o
55 38 LA P RS SR RERY
Wodopg W TR ol p MM By ®m B s T Eg®w
H e ™
e X TN o— KON R RO g oo O § % W
E%%Wi%ﬂﬂ%mmmﬁmﬂmﬂmo,ﬂ%iﬂe_lﬂwﬂa_wfi%ﬂ
Do g cx o Xabk2PE T Es v oow, ® b
5o W o H T R 7xﬁ1rﬂu%_.iu,_s%ig
e E Pl sgpaTyuggea 2 Ty BE Ty
O ST e R )RR R BW T T AT W OB B M o
o W W T O = H o o MWW T PR WET®WET DT
%ﬂﬁ%ﬂ %ﬂuww ﬂﬂ%i%ﬂ@ﬂﬂﬂowﬁﬂ
T R SO TN o 8 = N gy gy P
Fde @ X owo éHMmbaﬂwwﬂ%V%ﬂ@ﬁ%
B o oo o [FUNNRC:B| 3l
]r_‘.r n == T X 5 |
Crol 7nﬂﬂ = b =T Aw o LtOE,m_Hvi = B W
BRETT HiTR FEREIT L EEEATE
e XUy © - N O X o ®
S8525 FREl Toroagiaogenil
T s g TR B gy e o W~
o o = o) . o oA o S N
ﬂogﬁ%%ﬁuﬂ moawe_.mﬂr %E%ﬂnﬂ%ﬂ%ﬂ%%ﬂﬂ
° ,Mo " R o __% ﬁedléedlloﬂo A o) mo Jy WoxY XY
9L E PFFTY ey ST wAEN LB g M
&%@ﬁﬂ B a5 %ﬂﬂo%%@m%o#uMmaﬁa,mage
= ® g ymw%%dr.ﬂ%@%ﬂ_#Marmb%cmmgwm
= o N\ = Ho =< T 00 = N oy B PN
I Sl AR B I S
1p5 T3 ZE<EVETERAURREIIECS
Farr nxmalEiRETL oM IS
LEREL EEcFeREEEww s disl
3 ! — T .].1 m‘l_l
F O ET SR Nk T ETE T RS EE e Ly
TERTTE ORI ITN kENSGIFEEICTER

H

£l
A

L
L

Al A
el Ealss

A

L

O

o

18

) A
21 VeraBond(Aalbadent, USA) 2} A&

o2 F%& Eleba(Dentaurum, Tritan, Germany)S

=4

HeHr-Aleke B

=

A7 T Y W

1.1 AXY

stol] uf

o=

;j]—
A

74A70t}

3

=

1go =
dEE 3

o
MZE=H

3o] 7% 50}71t}. of

S

29

3ol 2
2
E?

)
21

b 23} Ejebgo] vdsh EebE s

BERE

ted Allet

SFATHTL.
FEHSI9].

R

o]
[e]

(<]

Y

AE
}
3L
o
493

7Fel 7]
°]

ol 774H]

P& Al

j58
[<]

]

py

o

(nitridation) |7 3124 EJEHg AtstE oA

o] zsp7h ek AnE

o oF 5v) o
;ﬁl <)

4

3



ElEtz2l EHAMZ|Q M2ES=A1e| 22(01Y 2=0| M2 E|Ets-ME2tY 2H22| MHZSZ=et MEMHAY 245

0l

-2 Vintage(Shofu. Japan)2 AH8-38199.0H Alg w31 Ho g 7} o+ 10704 o] 90 E AZFsksiT) 18]
HeEe 44 A £4%A9 Triceram (Esprident I Az 2 A AEARE AEY 59 FEfet
—Dentaurum, Germany)< AHE-SFATHIE 1]. TUAEHo R FHste] =AE oF Ime] FAZ =
Qe a4 F 389 Felod Lmr 24slel 4
1. asiRizel S 10704 so] Q07hE AASATHE 2],
Brand names | VeraBond Titanium Triceram | Vintage
Material type | Ingot Ingot powder powder H 2. A|‘_"._1-E-$r
Dentaurum | Esprident Descriptions
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%aﬂol%l &ro] mE AP EE SBrllME 720T
A3 SB1AHe]  SBAAI  Hot
p<005)7]' UE Ao w EAHSow, SB3AH -2 SBI
AT SB2AIE ZFell o xHp>0.05)7F flE B
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A AE AL ha tb
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SB1 12.2 75.4 3.7 39.3
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SGB2 3.0 76.3 3.4 26.4
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W25 Aol A 2zt Aol o) &Ed i
Wsh= SBarellA] SBIAIHO] SB2AIsH T} SB3A|
F2Hp<0.05)7} e Aoz EAFEAh g
3 SGBell A= SGB3AIH ] SGBIAIHZ SGB2A1A
A f2Hp<0.05)E Heoln, SGB2AIH ] SGBIA|
A frolAHp<0.06)7F e o2 FAFH U
STBroll A= STB3AIH ] STBIAIA T STB2A
oAl F2Hp<0.06)E 7FAH, STB1AHo| STB2AI

A FARHP<OB)E 7HIE oR FAH I
ol2]dt A¥= SBol A= 2ol L% S
of wal ALZES] 749t Aa, Ab el 7R Sk
AERERl Mz7} 7hashs 2s 32 4 9ok SGB
wolAe Sdold 227t S5kl Wk AL, Ag, Ab
gkl S7HE Qlste] Mz Srleke As wEAS
o, SGBIAHIAE Aa, Abgle]l SGB2AIHE
SGB3A|He| H]go] vro} Mz Bk Xpo]7} gl AL
2 JFEH STBI A= 2dold 227t S7hs
o] w}a} ALZES) F7F BEAFHJAARNE, Aaghe] BarA
291 Aok Abghe] Bt WstE Qlate] Az
W3} ek BatE Al %}7} A Ao

Hg}oar,} 1A y)r CONAJHA o] SBlA]ﬁﬂlﬂ} SGB1A1#H
28] 3L STBIA A o 2Hp<0.05)E #&d + 9lo
9, SBIAHE SGBIAN#EY STBIANAY {93t
©p<009)E #&FE F QAT ZEal STBIAHAC]
SGBIAI A o) 2Hp<0.05)7} e s #2389
Atk oY e A= WMH“?&A wslo) ojaf
z9] zol7t YeElte-& on|gth. AEAFAE A
@ SB1A3H-2 CONASE T AR Aa, Abgks: 714

ALgko] o} A8 Atol7t 9l As #AE U
o gold ¥ 23 SGBIAIH-L CONAJHo|| ©
o] Aagte] Eou}k AL, Abgte] wo} Mze] Xfo]7
= 2AE #FE & ek 283 TIN 28 A
STBIAH-2 CONAHI} Abgte FAFSHY ALZH
o, Aagh ol Mx9| o7t 9l RS #E

AATH 3 3].

==
ré'ﬂizsl

1 r
> e

rhu

V. =2 ¥ &

Elebr-Alge REE] WA EElEY Ak
o] 733 At} A¥Ado] 9™, Craiget Powers: El
g Aepg e ek A%k Ak 24 A e
THAE Y HATF A5E AESIATHEL 2 ATelA



248 3ZRHXSHS|=2X] '10 Vol. 10 No. 11

= 3%e] w350 Felold Lwvis]
uhe ehr-Alet BB AR AxAEA

of #al ®AIstaral abich,
Helr AeEe] Avdddes SA 41, %
Aol e TiN 28 23k STB1AHo] 713
=A vebon, A848AE A3 SB1AIE, gold
28 A ek SGBIAH o2 vEst] o]9f 22 4
Y= IR ALAFAE AME o] AFAET =
otk Ba3][13)[14]eF gx g} o el Aol A
e Alepre] 43 e
gold FHHETHE TIN FHo] H}%ﬂé}
A& TIN IR 7= Fo)27 §l= A

ow & A g AT

1~ﬂ o
o
e
L
to
N
j
=
rﬁ,
oo
i,
Ruiyes

ol £EAAE o142 TOCE AT
0CAN Zelolde A% ABE

S7rele AR #aEow 8I0THHA 2
AN NAEANAE A

oo O, il
o 1B _y

, Nlo

iy
2

=
o

(o
e}
]
)
32
B
o
fo,
U
|
ox Ml [
o
Ir
(@)
° d
o

oX,
>
tot,
it
ol
o
oft
oX,
i
2
i)
B
oX,
o,
<
lr::
o O

o
il ol 1o
ot k)
ox ta)
ol ox,
2 3 >
i) o
i) il
o
i o)
Non —=
o oftt
ol
o
.,
e 4
f

- M
Lo
=
N
o
.,

T < w0}
Py
, o

g

=
o
o,
o
1o,
it
o
ES
2
ud
b
o,
o
rlo
1
flt

]
a
(@]
fitl
&
a
iy
o
rir
o
it
k1
=
i)
:(I)[:
il
e
ko
)
30
i
=

A= g

HeHro| A =AAd Al S &%
slo)| w2 ElebE-Algte] A3 AlY
#zab] fste] ERSATE
71 CIE A7) 7152¢] AEZL 2 =
sk Wgolt Az 4 A3 b2 (CON)e.Z A
& Ni-Cr3tae] AEZES 1313(20, =R
Elelgol A428AS 223 F 359 Fdolq &
L& 2438 SBitel SBIANT Y AEZES 12.19(20.63),
SB2A1#-2 8.26(£0.35), SB3AH-2 830(x1.27)¢] Az
7} Z2 %Ak 28] ElebEel gold 2R E U 3%
o] 20|y 2EZ 243 SGBS] SGBIAIHY AE
;2 2.53(£0.29), SGB2A1 - 10.45(+0.75), SGB3A1H

e
1o,
&
BN
1o
e
ot

o 1% 12 ot B

2]aL Ejehgel TiN &

% 13.14(x0.46)7} 4= At} 1
Lex2 A48 STBHY

&tk 3FS 2ol ek
STBI/\] e 728(2096), STB2AIHL 302(0.38),
STB3AIH-2 957(+1.11)¢] A= 3Tk

£ olgste] MxZA A= AERS A
olel whe} Mxe] zfolE Jé }6}—5 WO R Had
£ 7 o Setow

AsE A% 4 gon, 2 olar A% 9
sl g7 ARl Wi gmus] olelgh Qs
40}«4 o wwass )(ADA)E 1z9] 7% A4

oﬂﬁ AE%M 2 ol3el 73%’— Y Mz AHost

AshH giz2T ] CONAIHSY AEFK(13.13(x0.61)) 2}
%A}f& AMZZ 7HA = A A8 SBIA|H I} SGB3A|Hol
% I}

Ak MR s, v AJHEY] MEE Apolvt
U= Zlo® dug o Axs Hely 1Us
ARAGAZ Aestar 720TolA S oA g A|A 7}
EJERE 92 gold =¥ Ak 810°CalA Zalo]F
3 AlHo] MzAde] 4% Ao dudc)

Tl MxS AdelA ZF Al ZHAE Y
of W& Mzusls BAAY o3y 2 Jgo] I

kAl FAE el A

CONAIHZ} AL Ag, AbgEE 7HAY A
Lgko] o} AMxo] zpol7} e AL HAst = 9o
), gold T8 A2]gk SGBIAH-& CONAJHe]| H]3}¢]
O} AL, Abgto] o} A zo] Ao|7} =
T Uit :Lah STBIA13H& CONAJH
ghon] Aaghe ol Mz

A o4 G

>
©
2 g
o
LH-F

o
)
i
]

= AN A R O}
N
o



ElEtz2l #HAMZ|2 M2E8Ere| 22(01Y 2=0| M2 E|Efs-ME2tY BHE2| MUY=t MEMHAY 249

0l

stEo] Mgt Zo8 Fitete] AL Ao Qe
2 AaEH[20], SGB2 Eles w9 1 Au
Aglo] o) wEklo] FHOZ AKX

2} AbshEel| ofgh o glo
Aol frEjstel oJate] ALgto]l F7kstaL o] & Rlste]
AMzo] =717} dojdt Aoz FuET21]. 123
STBw-& Hebg &5 39l TINAHE St 474
o) TINTO 2 o] Folxl xHe] AAE9)
Beo R ate] H2Mo R Risksle] Aagkd Abwt
o] EfAlgh wistE Mz JEgS vXE o AT

NzuF A% Feoly LEr} ohdSE WE
L)7} =obA] Elebg el Aelol o7k ko] Mzt EE
F-EAe) Mz okske m XA At 1A g9
FHe] o] vhe SGBwte] ZHlold LX) e
SGB3A|H o] Mz7} 94510, SBito|lA 2 o] &
57} Foba] PRl ofF-& AaHEel lo] opr)s]A)

%= SBIAH ] Azrh 3 Aoz Hrbdn,

ik
Mo
o

i

[1] J. C. Wataha, "Biocompatibility of dental casting
alloys ;a review,” ] Prosthet Dent., Vol83,
pp.224-234, 2000.

[2] M. Kononen and J. Kivilahti, "Fusing of dental
ceramics to titanium,” J Dent Res., Vol.&0,
pp.348-854, 2001.

[3] I A. Hussaini and K. A. A. Wazzan, "Effect of
surface treatment on bond strength of
low-fusing porcelain to commercially pure
titanium.,” J Prosthet Dent., Vol.94, pp.350-356,
2005.

[4] T C. Pang, J. L. Gilbert, J. Chai, and E. P.
Lautenschlager, "Bonding characteristics of
low—fusing porcelain bonded to pure titanium
and palladium-copper alloy,” J. Prosthet Dent.,
Vol.73, pp.17-25, 19%.

[5] R. G. Craig and J. M. Powers, Restorative dental
materials, 11th ed., Mosby Inc. St. Louis, 2002.

[6] K. M. Lee, Z. Cai, J. A. Griggs, L. Guiatas, D.
J. Lee, and T. Okabe, "SEM/EDS evaluation of
porcelain  adherence to gold-coated cast
titanium,” J Biomed Mater Res Part B, Appl
Biomater 68B, pp.165-173, 2004.

[71 Y. Oshida, L. Fung, and S. Isikbay, "Titanium
—porcelain system Part II: Bond strength of
fired porcelain on nitrided pure titanium,”
Biomed Mater Eng, Vol.7, pp.13-34, 1997.

[8] S. J. Chu and D. P. Tarnow, "Digital Shade
analysis and verification,” Pract Proced Aesthet
Dent, Vol.13, No.2, pp.129-136, 2001.

[9] H. E. Kim, I. H. Cho, J. H. Lim, "Shade analysis
of anteriro teeth using digital shade analysis
system,” ] Korean Academy of Prosthodontics,
Vol4l, pp.565-581, 2003.

[10] 49, 478, 2905, “=ADGTZH A%
He mAfe AebgAed #ek A, i F R
A3}3)%], #1384, pp.73-84, 2000.

[11] A&, o]W7], o, AR

218 TE A, 1997.

[12] ©]53], F%Ehzr W A F o] mAje] A
Zol vAE Y, Aol 3kl =)ot
A
M

1Aete] =8, 2006

A=A 7S

X], Zﬂ45ﬂ, ZﬂZE, pp.169-80, 2007.

[15] M. Yan, C. T. Kao, J. S. Ye, T. H Huang, and
S. J. Ding, "Effect of preoxidation of titanium on
the titanium-ceramic bonding,” Surface &
coatings technology, 2007 (in press).



250 $t=2EHxsE=2X| 10 Vol. 10 No. 11

[16] J. L. Shotwell, and ME. A. Razzog, "Color
stability of long-term soft denture liners,” ]
prosthet Dent, Vol.68, pp836-383, 1992.

[17] M. Eldiwany and K. H. Fridel, "Color stability
of light-cured and post-cured composites,” Am
J Dent, Vol.8, pp.179-181, 1995.

[18] W. J. O'Brien, C. L. Groh, and K. M. Boenke,
"A new, small-color—difference equation for
dental shades,” ] Dent Res, Vol.69, pp.1762
-1764, 1990.

[19] W. T. Wozniak, "Proposed guidelines for the
acceptance program for dental shade guides,”

American dental association, Chicago, pp.1-2,

<BARop AR, ©8AR, AR, 7714

o] = ZHDo-Chan Lee)

o> ¢

Y3
= 201049 29 A EE Y sk

7] 35S

= 2010 3¥ ~ @A) FaEeY

sl ek X]7]3- st (A AL
77)
2)7]8-8t




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


