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Abstract In this study, we have prepared plastic lenses with both photochromic and hard properties by hard
coating, and evaluated their optical properties and surface characteristics. Photochromic effects could be observed
on the UV spectra of the closed forms and the visible spectra of the open forms. Visible light transmittance of
photochromic lenses was from 83.44% for graphite(GP) to 85.15% for blue(BL) in colourless state and from
71.10% for red(RE) to 79.98% for yellow(YE) in colour state. Red photochromic lens was higher in optical
density(AOD) and color difference(AE ) than the others. Photochromic lenses applied by hard coating showed
good adhesion, hot water resistance, chemical resistance and surface appearance. Also, compared to the uncoated
lens, hardness and abrasion resistance were increased. Consequently, this coating system could impart functional
properties such as photochromic and hard coating property onto ophthalmic lenses.

Key Words : Photochromic lens, Hard coating, Transmittance

1. M2 (photochromic materials += photochromic dyes)©| 5]
9l Zalad @l=yl =2 o|2e} 2zo] FHA Za)

WA A=(photochromic lens)T AL Mt Zhe- B4 AF d=(olsHrE A dl=et Pirt)= 19821
wPe 2 ol wEHE Mg w5, wo] Agh  American Optical] Photolite™51.0.5), 1990icfo] ol
e EuslA g obAulz(o)3} W=zeln Astch)E  Essilor, Rodenstock™} Sola S04 B oz Aulslg]
rehet. whebA] o]t flzl Mejefai Ageks Az T2l @A =rHiellA 10 of A AP A d=s A
2, Aol A= Aldrgg A= olgsla Qril]. = AR Jlout FHA i) i Az gigt 7]x
H7)9) Fa Azt FRALAK, X=CL Br, o] & D77t uujgk Agolch
ol = {2l M=o e JHY =2 FHA =] A2 = Sl fl=o] Ml

"WAAR} - SE A (yds@ikw.ac.kr)
<=0l 094 029 259 AU 099 079 06% AL 099 07 22%

1635



ghaataly|&als)ieia] 107 A|7E, 2009

ool WA BAL BEAIL body casting(EL
in-mass) FH[3]0] & olF1 gitk. o] T W
3 T} 70-80%F o] 8 W 94 FHOE B}
S Qlck. e Az Az 3 Aukre] s B
Sl B DEEEL
8 Y 2EdA F7het A

S o - =2 L= o
Baste] ol ule oY, YA HE £HS
o 2w Ul gole] b EAIY olelg % A= 73
A% FPes Y 22 Ahe) ojelgo] ok X =
ol ofst wual Wxg Axshe PHsle] otk ¥
o) EAh e ol & AgatA) gholeh Tt &
elag xl Eee] Awst oRfoR ofE Hels]
93 SEY6LS Stolof O, by ey B
ol A BAS guachy AHag Pt A
3 &) F7b49l 4ol WaskA gon, 40 o¢
Aol A1, g R 1Y EHoR WA ) 7

ot Aol A F85E AT vt o7, 8). kA
& AFe oHo AFE V|Htes st=ay dof P
A 2hE igste] ot Ao A M=E Alx
3tz oo wh FA H=9o] oty 543 ww =4
& Briste] Jd =0 7|2AlwE ShEstals) gt
2. M¥
2.1 Aef A 1=
stEsEe] AR ARAde SekERA

methyltrimethoxysilane(MTMS)-2 LancasterAl| &,
3-glycidoxypropyltrimethoxysilane(GPTS E+ GLYMO)
2 Dow ComningA|%, tetracthyl orthosilicate(TEOS)+=
Junsei Chemical &S AF&-35}ich James RobinsonA}ef|
Al AR FAN =22 H(blue, BL), H(red, RE), &
YE) oL GP)A1 A9
spironaphthoxazines @ naphthopyranes 3}3M5-2 AL}
9.

71 o] GAElEAIEe] ofeE, g4l obAlE, MY
od AEMEK) ¥ EF<l, 18l do|23lE F7¢
£ AFEsilch EekaE iz 2-E] 1559
allyl diglycol carbonate(ADC)A| € 2] A2 217 72mm,

(yellow, A (graphite,

2.2 HA 20| I
s 59 FAL 39 13 ol At
ZXl (01t 2)

\ we

\

H0, =0 (HCD)

(80°C/30min + 140°C/4h)

(28 1] s 29 34

Y AFAR A= A 3k GPTS, MTMS
% TEOSS] B ]S 1 : 1 : 22 so] ofjego] &3 it
S ool el sl ZERse Ak A2l q 17t
sheA] massA, sk= e of Azl AR A 3
T, b, R W QA B IS 11445003
2 sjoick sk, B B, Shee of W g 8
(MEK)= 3 : 40 : 579] H|E(w/w %)Z2 vlgsle] &3 u
whelgich. QP To}] Aol ofehea) B WL
o] gsto] A= FHo| AU A=o] Qs 77 &
L, AF2oA Axg & ARESHT A2 AxolE

1=

Y38l EAS A Sankyo Denki®] UV black light
blue lamp(FATSBLB, 4W, 134.5x15.5)2 AL83}1c}. UV
oA 10emA o] AT AlwE FiL 30% F 2+

1636



Syl

1o
o
ot
rE
_|>~
3
i)
[>
m
)
[N
lo
2
Y
p=)
Am
ox

2} 3 ol=g AElolq QRAIZE EAIT T, UVIVIS
spectrophotometer(Q24E, Shimadzu 1650PC)= =75}

on), SRS B4 BrlelA Wby At 22
Wk SH7IERAL KAD, SUAE 2471,
SAPHE 3}¢ar, B2k Hrl= ASTM D 3359 WHo=
SISIEHO) 2 9 et e S Sl
He o*o% S|k & 3| A(loupex10, PEAKAL,
4h o T/\}ZﬂZP@U]%‘(SEM; scanning
microscopy, Hitachi, Ltd., S-4100)°.& 2s}¢ct.

1o ke

electron

3. Zm ¥ ma

3.1 EHM FZEo| Fol™ EY

FHA E2lo] x}9]A(ultraviolet, UV)S Z<31A] &
W 37 29} o] 3kEe A FxrE A9 e
FEE Hol FAE UEh A B, 2l 2AE A
AL AfellA= 23 algj(Eigh A2 o FAe
2 FH10].

X,
uv
2

WA 229 BL, RE, YE @ GPS AR2-0)A] z}o]Al
A7 500 B ANEEE 2ol 2

Tl %) A max (nm)
BN E e e | P
BL(%) 320 350 600 0.003
RE(%) 320 370" 490 0.404
YE(ZH 317 362" 416 0.337
GP(HA) 311 391" 593 0.731

THEA 2 G E8omm)ofA o] Mo FHE

V 2t oldel 3 Adeiel 20 S ey
rﬂ UV-A(380—315nm)°1°3,0ﬂ/\1 Uehdon, 714]
FA 2 99 & 380nmPEToAY Ao ==
350-391nm A]—O] o] Bx3lAch UV 2AF 2150 7hA)3
A gelolxe] o) FHEL 416-600mme oA Lher
ek £3] BLY| A ¥ = }14 o] F3= FEk A
of Wsb7} gl Ao Uehith Weby BLY 49
A o) Ho FHES 24T & L LR ofF W
A sz Fejae] B mefo R HEol: Aow
b, o] ZAR AR SetoRE ThE WA B5HE
gojnr} Wl BUE: A4S B 4 At A9l
0] 216 2 4 Bile) ke 24 2l 5
ool Hele] Gu moz olFohz HMo|s A}
(bathochromic effect)ﬁ]— EH-—] M717} S7Vete 54
A7} (hyperchromic effect)yS &1} T)

A= H3Kchange in optical density, AOD)[11]=
24} 3 Bslo] Qolke ] BrET A AR AT 5
ElMdo] 59)L o Fukg ¥3lE F3st= ZA o2 AOD
7} 84S S 2 Aol S Aol7) 2Hstol
ekt W FAE ¥ 5 olek A0DE AP Aviel &
BEE el ol FHES gtz EelE
A (& 78 5 Sk

oi; rlr

A AR TY%
_ T 7170 0
A OP=loswsorye @

ol AEE= P shgol itk AODE 27F
3+ A3} 0.0030]4 0.7310]%tk. £3] BLY 79 AOD
0.00302 3] weton] GPo| A9} 0.7318 71 =
okl REQ} YEO| #9172k 0.4049) 0.3370]Q)ch =
Aol AHEE AHEY Z4 A= Bikgolu =
S0l A AL AlZI(scan time)o] X[t 3022 HANE 9|
sk Zpe)A 2AF & 18 oJoflA] £A o] 7HEsteltt st
A9k BLO] 9 Z4o] 5 A== EA Azto] Yi
ol Fde W3l WA S4E AR HIIh

3.2 AHM BlIxo| &stx EM

A Az i Feky EAS AR 23 a9
33} 3 29 Ak 7HAl G delolA A Hl=e X

T = 418-606nmof| 4] LERG O™, FF4 2710]
LA G2 & AdejelAe Fd gL o= UE
Yot I 2ol 2-99imAE R A A= e Zukz)
£0Z o]5dt= 5L Eirh 380-780nmof| A Hgh &
HE Z= FA0] M Al=o] Eae-2 A A
2o A 87.15% = 7H Eokon] AAA A & 2o

1637



o

FAbel7) &8 8] Al Al10E AI7E, 2009

785 83.44%= 7P WA JElTh Ze)d 2AF o £
g o] FHal A =2of|A] 79.98%F 7 Al o
ER i ZA A dl=Ro] AL 71.10%2] B R 7}
2 GA el 7t oA Bakg HSHAT%E &
6-13%g 2] WM} vepgon 2-H-AA-4 2
«0F Yepgth o] Azke Ao S ool A9
U #ste] 37] A9l A-3-A-44% o2 et
o},

o

0o [N R

5
b 40

H=(%)
8 3 8
]

200 300 400 500 600 700 800
= (hm)

= BE%
o 3 8 3 3
i)

200 300 400 500 600 700 800

T & (nm)
100
=
80 4
@ 60
]
&
U 404
20 4
o
200 300 400 500 600 700 800
k& (nm)
100
23
80
g o
W
b
U a0
20
o
200 300 400 500 600 700 800
Tt = (nm)

ST (A max, nm)|  ETE(T%, 380-780nm)
e 7P 4 | AOD| HHA A | FHSN £ | AT%
A | 606 (600) |0.154| 87.15 78.61 8.54
2 499 (490) |0.237 84.26 71.10 13.16
S| 418 (416) |0.162| 86.34 79.98 | 6.36
A% | 602 (593) |0.051| 8344 7648 | 6.96

() E7A & Zefolr9] Fde.

SHMA E%] BL, RE, YE ¥ GPE 1=
Alzsk FEA Azo] S Hek A
19768 = 2E 1L (CIE,
Internationale d'Eclairage)ol|4] A|A3le] 714 dg] o]&
= kgl ol -3 Ao R WHE= CIELAB 34
AL'ab EAA)E #-83HArH12].

S 2 A 240 7HsE BEAE 088t
= PHE Yoy & =RoAs B 7hEs
Photoshop 7.09] color picker2 Mz}1E EA 35T}

CIELAB ZAA= Y2 4’9 b, 4EE L' T4
ao] L'a'b’ of AARTERA A4S TAIHE, o] T
oA = A ko] MAL (AE W) 4 (2 Ak

Commission

AEab=[(AL)+ () +(A5)]? )

0- 40 4

[ 4] CIELAB 470 ofgt sl gl=e] ) st
(A% A - Ha )

1638



[E 3] A A=0 CIELABEAA dlo]E

dz=  |=EtelE | HBL) | SHYE) | ARE) |A%(GP)

L 70 66 74 68

R -
X a 3 -6 -4 -6
b -6 -5 5 -4
L 62 61 46 52

A —
° = - : 0 3 35 -1
b 9 17 38 7

AE 906 | 2276 | 6445 | 2121

) ) A EAol
F= 3 2o g o|Fdhe A o|EF K (bathochromic
ffec)?} WEZ} e How olsi: AT
(hyperchromic effect)S o1& 4= I3l o] A= &
of Apefe] sl o) AT} 2L BT WMol
STl A A 0] 49 AR 90602 o
2 Aol va) Agkon, ol Bl Aol xS
o4 £& At ohd Alom BeEc Hae] Ul
Q0] A9 AL 64452 I Aol vl S Ao
=

E

8 o] A 24y

i

2 ARE 44 =2 5 de Aoz oAk
3.3 FHM Hixo| gH =M HIL
FHA o] 2 BYE BURE Ak ® 49 2
ok o] A wllz=o] e HatE, Worgdd W e
T T Zlor riEglen dFFEE ey
AzojA Ueht A= SHE Wl tha 2o 4HE Uet
ek WekA] g7kl M A Es g A =)
B 15 HeR pslglon T 99 ez 25 HoR
thebgteh
[ 4] s Axo] w1 24 B7}
) —
et el T N D 5
i A |vhes | oFE | e | Wi
. cross-c| 1kg | 400g |oFNE,| 95- |HfE&
ut | 85| sk | ogkE | 100C | x10
7 729 - | 3H 357 -
steay | 5B | SH | 15w | A% | AF w9
3| 5B |4 15w HF | A% | e
un | ¥ | 5B | 4H 259 | A% | W9 [
29 | g | sB |40 159 | A% | A% @Y
A%| sB | 4H |25 | A% | A% |49
B AguzN IR FBE WA B

EMARIGEHE: 3, 4 4, 3

[23 5] FA "=el s
s 2, 95k A%

A el A Sotolut Shhdel ofat AAtel
WA 0] A9 ogke] FAS BAT 1 9]
gL ujmee Aow BrhEglch Bt o 3

AAE 9150 SEMo ofs) BAIst At 19 5
LA A o] A mHe ulAE R

oy b
B Ho = R

o> toopd lo
my
J

=2
S
2
30
> Io
w =
=
o
=
(<]
g
0%..
3
B=)
il
\
o
N 1o
)
o
ol flo

ok

1= flo
o
N
=
>
_?1;
N
i
Ar
Pl
[
R
o
it
T
X2
o
2l

Al

flo r& (g
IN
7=}
e
=2

2
Mo
STy

AR
JAFEo] ARSI ot ®
7HEIt}. SEMeo]l oJ3t #ll= %A
29 #¥ 4L Fou
718 Ze At vkt
o P =Y FH HE
of we} theet Aoz Hty
HE fAsH] HeiAl=
fa=7t FE Sa%

N SE ol
ot &0 pucy
4oy |o

W 2 &
N

At
o,
o

1)
N

=)
=

o)

N ooE ool H X

1o @ g 1S Ry
o B o

_'>i

1o

=
[N
1o
3]
1= g

is)
rr
otd
&

N
il

o)
lo

o
:qld(
f1

=

ST
o
=
H
&

roox

off,
r ol

2

NI
o
hu
o

e,
IN
)
of 2

e ofd i)
o 19

w g 2
o o

I ok
N
¥
fllo od
rE
1z
il
iR
1o
oX
i)

o]
il

oo ok
&l
ol

2o

Mo

o B
s
T

2,

e o
i)

2
)

= Al

2

oA F57t
of s 24
on AyzkEr. wE
(bathochromic effect)}
spla 4 itk AHUE

it
of -
192 o
o —
s

19 Eoato] WAEE A
8 BN AsolEaz
3} (hyperchromic effect)S
3HAOD)= GP9| 797t

b

3
1= R

OH" ol
foir

Al

e

1639



7 ?f;]—

of

o

FrAksl7| &8 5= A A0 A7S5, 2009

0.7312 71 Eob f-AzF 74 Ao s=x7F 31
At
FHA Azo] 7hA g HelolA ) FE=E YEt
W o2 418-606nm $jol g Aglo] o &7
Zof fhEA 2-9mA = U £O 2 olFsle EAS
Hock 7R g o] Evkg-e RS ul= w|EE Ae ol A
83.44%HE 87.15%7HAQon HM M @z}
87.5%% 7P FEE Aog eyttt f45 w= Il
3t AefollA] B2 71.10%2F 79.98%Ak0] 9l om 24y
23 S BTk [FEA
25 e U HSHAOD) = 24 A
P =ka A% i A=) 0.0512
kth 12U} CIELAB FAIAIZ B A} (AE )
FHA A=) 7P FEE Ao R HriEg T

A A=7F 7P S

3

=

T

Jor AL S

(2N o 12 N o
o 41 & & & ox
o Ar

o e

[1] Stephen J Dain, “Sunglases and sunglass standards”,
Clin. Exp. Optom., 86(2), pp. 77-90, 2003.

[2] Optische Werke G. Rodenstock, “Neutral-colored gray
photochromic plastic object”, United States Patent,
US006373615B1, 2002.

[3] Kabushiki

coating composition and photochromic synthetic resin

ophthalmic lens”, United States Patent, US4556605,

1985.

American Optical Corporation, “Stabilized photochromic

materials”, United States Patent US4367170, 1983.

M. Menning, K. Fries, M. Lindenstruth, H. Schmidt,

“Development of fast switching photochromic coatings

Kaisha Suwa Seikosha, “Photochromic

(4]

(5]

on transparent plastics and glass”, Thin Solid Films,
351, pp. 230-234, 1999.

F. Samson, “Ophthalmic lens coating”, Surface and
Coatings Technology, 81, pp. 79-86, 1996.

(6]

1] $54, o1&, 3%, “EAuel g =g
ARRY G50 solHIs T, GFAEt

S=wA, A7H, ABZ, pp. 465-479, 2006.

1640

54, oAE, SIS, “f-77] slolHeE Amet
AR Ao vkl o3t ApeA A 97,
Ak &atel =g, A7E, Al6E, pp. 1296-1301,
2006.

O] f54, e, sk, "z sge H7t
of Tt vlw A, r=eEekslA], A, A,
pp. 7-15, 2006.

[10] L. Hou, H. Schmidt, “Photochromic properties of a

[8]

silylated spirooxazine in sol-gel coatings”, Materials
Letters, 27, pp. 215-218, 1996.

[11] Transitions Optical, Inc., “Sustituted naphthopyrans”,
United States Patent US5458814, 1995.

[12] CIE, Colorimetry - Recommendations on uniform
colour spaces, colour differences equations.

Psychometric terms. Publication No. 15-2(2nd ed.),

Central Bureau of the CIE, Vienna, 1986.

S = Al(Dong-Sik Yu) [X45|9]
e 19844 29 : EoljElw 343k}
(°I3+h
° 1986 2¢ : H J'EH—‘:’——.]'JT_ Q—Q]'Iq'
(o18H4Ah
* 2007 8¢ : A 35t
ot adzstat (Fotuaah
e 20054 39 ~ A : ALt
T QFEYs AUt
<talEop
754 e, Tz, oA
5 Xl 2(Jin-Wook Ha) (=A%)

e 19861 24 :
a7k (35

At st}

e 1990 8Y (v])Univ. of
linois BFa}-g-atu} (Fah41Ah
e 19939 59 (v])Univ. of

Illinois 3}8F2-8ta} (ZLahakah
19959 39 ~ @A : <=HIFd

EEIEEPEEES SRS

Tl
B, 7154 7, A g, AeaA, o
U] o



2 B H(Byeong-Yeon Moon) [

« 19914 29 : Aeichetm Eejs}
3} (o]3hah

* 1994 84 : A3|hetu E2st
3} (oJsbEiAp

* 1998 84 : A3|hetu E2st
3} (olsPapapy

o 20004 39 ~ @A : AL

S o) A~
sk QriReh 2w

1641




<<
  /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


