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Effects of Myopic Correction by Replacement of Spectacles,
Laser In Situ Keratomileusis, and Phakic Intraocular Lens Implantation
on Modulation Transfer Function and Retinal Magnification
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Y Department of Ophthalmology, Kitasato University, ” School of Allied Health Sciences, Kitasato University

Abstract

Purpose : To compare the modulation transfer
function and the retinal magnification after myopic
correction by replacement of spectacles, laser in situ
keratomileusis (LASIK), or phakic intraocular lens
(phakic IOL) implantation.

Materials and Methods : Using the ray tracing
method, we measured the modulation transfer func-
tion and the retinal magnification after these myopic
corrections in a Gullstrand eye model.

Results : The modulation transfer function (3-mm
pupil, 100 cycles/mm) after phakic IOL implantation
for the correction of low, moderate, and high myopia
was 45%, 44%, and 44%, respectively. These same
measurements after LASIK were 50%, 47%, and

46%, respectively, and the same measurements after
spectacle correction were 41%, 32%, and 21%, re-
spectively. The retinal magnification was least
changed by the amount of myopic correction after
phakic IOL implantation, more changed by LASIK,
and most changed by spectacle correction. Specifical-
ly, the improvement in the retinal magnification after
phakic IOL implantation, LASIK, and spectacle
correction for the correction of high myopia was
1.00, 0.97, and 0.88 times, respectively.

Conclusions : There were no significant differen-
ces in the modulation transfer function after phakic
IOL implantation and LASIK. On the other hand, the
modulation transfer function was significantly de-
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creased after spectacle correction, especially when
the amount of myopic correction was large. The
retinal magnification was least affected by phakic
IOL implantation, more affected by LASIK, and most
affected by spectacle correction. Phakic IOL implan-
tation and LASIK are considered to be optically ex-
cellent correction methods.

HEESEE 11248 6%

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol Soc
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Key words : Phakic IOL implantation, Laser in situ
keratomileusis, Spectacle correction,
Modulation transfer function, Retinal
magnification

I #% &

J& 3T 76 1IE FA4it © F 51X laser in situ keratomileusis
(LASIK) T®» % %5, BEIFEMEMBEIREDFAE) A 7 %
WEVY 2 BIRT, TR AEDHE GES TIN5
FTHIREZ 2T 5. F72, KRABEIMEZEGDEDHEN
FFESEERET S, EQMETER Y. ZRHDOK
Hafl o X< AHKREMKIEN L >~ X (phakic intraocular
lens : phakic IOL) 3B 38 SN 724, BWZaet - A%
P72 TR LM BREBRREOBEMEATRE STy
27 L Lahs, IS ORITEIE T 22
B (modulation transfer function ; MTF) 12 (33
HENZOWTREAHTH L. 72, BITBIEFMZON
gz ZET 59 2T, MFEEORERELS mHT 52
ERTE R\, SMEH 5L, phakic IOL % LASIK 7%
MTF B & MG R LI RIZTTREIC OV T, ]
BEEBIE & WBRET L 20 T 5.

I WRBIOKHE
Gullstrand F#&EERE TV (No. D) x5 & L7z [

EFNVOFHMT—F HE1LIZRT. -3, -6, -9D # %
NN, WEE, SMETHE LT, kR (g

& +1.5mm, F%E ; +3.0mm, & +4.5mm)
# K5 L 7. Phakic IOL, LASIK, R #EM 7 5% %
% 3 212787, Phakic IOL TlZ#%EM T % Implant-
able Collamer Lens (ICL™, STAAR Surgical k) % 2858
L 7. Phakic IOL Tix L » ZfiR =R} %, LASIK
TGRSR A, IREE CIXIRGE fATh M =%
T, TNEIAMHEICL YL L L JeiElk e A
W C, phakic IOL, LASIK, R 2L 0 F—%B 1 %=
o750 MTF 2l L7, ¥y Il —a >
121Z ZEMAX™ (ZEMAX Instrument #t) Z i H L, B
L 3mm, 100 cycles/mm (2B1F 5 MTF iz &H L
oo F e, FETVICEBT MG OIK - Mihah R
Power Factor & Shape Factor Of&IZ L WET& L7, £
L€ Power Factor, Shape Factor I FREIZRT & B
DREH L.

__1
Power Factor =17 Yol
b ABHEE L AT OHEE, F L2 ARTARE
Il

Shape Factor = ﬁz‘lﬁ
LY AHRLE, p Ly I, B Lo R

% 1 Gullstrand FEBRZKETILDE T — &

52 (mm) I & (mm) T
1y B T T 7.70 0.50 1.380
iy I LT 6.80 2.25 1.336

WCR - 0.75 1.336

IR LR T IH 10.00 3.60 1.413

IR &R SEI 6.00 16.69 1.336

st — -

REN R 23.79 mm (BEEEAH 0 + 1.5 mm, HAEEEEHL 0 +3.0mm, SREEEH 0 +4.5mm)

* 2 BREIFBIEAERIC L BHESRMSF

JE AT IE Ji =248 (mm) J£ & (mm) JEATER
. L > AT LES 1.453

hakic TOL 1
phakic IO S il 10.00 0 1.336
1 B T EEAs 1.380
LASIK fi BT 6.80 0.40 1.336
- WA S 1000.00 ) 00 1.520
o IR LT W7z : 1.000

phakic IOL : A/KSAEIRAN L » X
LASIK : laser in situ keratomileusis



PR 20426 H 10 H

ST
m & R

B, PR TREEICBIT A SIS IE SIS X
%R —%IE % AT L7286 O MTF #ifi % 2h2n™
1~3 R d. B, PEEE, MEIHICEB T S phakic
IOL 12 & %A MTF (fLf£ 3 mm, 100 cycles/mm) iZ,
FNZFN 45, 44, 44% THo72. LASIK I L 5 MTF
1% 50, 47, 46%, RS 1E 12 & 5 MTF & 41, 32,
2% THhotz. —7h, WEFEOREFEZELIL phakic IOL
WL BBIERRD D7 L, IRWTLASIK 12X 5%1E,
B/ IEDNETH o 72 (M 4), BELHIRTIEZhZh
1.00, 0.99, 0.96 f&5, h&EEAHETIZZEN21.00,
0.98, 0.92 K%, mBEEAMHIRTIZZEN 24 1.00, 0.97,
0.88f5TdH o7z, FHATRC % 51T ERERLALTHE
ThHo-.

N % %

AFrEtClx, phakic IOL & LASIK 2 X A RITHE 1L
@ MTF Hi#tid, @258l < b S 2T IERE
WM h o7z, F72, phakic IOL & ) LASIK @ /28
D% MTF fIERIFTH o7z, 2o—7, I}
FBLECITHEICRA LT MTF XK T35 2 & H3H]
Sk olz, TOREKNIZOWTIE, LASIK TIXFEIC
MR OWMEEEFH T 572012, AEB X OKEED

TS DIFF, LIMIT
1.0-_l[T'S 0.0000 DEG,
o .9t
o g
O 7L
B 6
g 5t 45
O 41
0 -3r
o .2t
o .1f ]
O500° —100.00 200.00
00000cimmO
oooo
TS DIFF, LIMIT
1 0.|/TS0.0600 DEG
o .9
0 8f
o 7-
0
6f
0 sb 0
g
o 47
0 -3r
o .2r
o .1f
0600 100.00 200.00
00000cImmd
oooo

JEITREIE RIS & 2 22 DR, MRS - A 521

ZEOADOBIEAR TR EZ PR S L0125 L, RS
eIE CIXARSE, M, KK, F 72 phakic IOL 124 5%
BIETIZAMEE, 10L, KEEO=FIZ X ) iz L
TWALIENEELTWwLEEZONS, IRFEBIES X
¥ phakic IOL @ lb#Tl, 3 2O EITEMAIC L 0 G
EPURSE TV L RTIREL TV A%, RETIIZER
(JRFTZ1.00) HTOBIEICHT L, phakic IOL TILRIE
K UEHTE 1.336) FCHELTWE., 2F 0, Sb#EEIL
HEEDEEDHHEAT LY ZLFOHTIFIRKE V0D
12, BR#EFGIE @ 77 phakic IOL £ ) MTF 29& T L7z
LEZOLND.

S oOWEIEH C FTHRF T I 2 L= 3 L ORET
L72b0THY, BREHERELTLL—HTH0TIE
v, F9, IRERE TV E L C Gullstrand f5%IRE T
WEMER L7275, REAEIZIEERERIRTH Y, IREKD
JRTEEAR O M ZR LA R — EARAR I ZAATE L 72 ISk
FHFRTH DL, S 512, LASIK Tl AFEm IR O A
STV, MAEBRETIZIRICOZIA 4L 5,
Z2C, MERIETOIERIC LY, AR prolate 2°
5 oblate shape ~& ZEMb3 5 2 & CTEREINZE D B IN§
Y. F72, 79y FEESLBETIIGER T 2 L E 2
NG AXPGEDOHING o, ERNZEOMINC L 5T
BBREICEEEZ RIZT I EHON TS, Lo,
FERIF KR LASIK # MTF MK LT 5 i gEl:
WHY, SHBELRLMEPLETH D,

TS DIFF, LIMIT
|IT'S 0.0000 DEG

ooooooooog
ORPNWPRUON®OO
T T T

0.00 200.00

~100.00
00000cimmd

googoo

1 ZThZhOERICH T3 ERBREKIZERAL > X (phakic IOL) #EA # O EE #E4EE MTF).
IHAEL 2o TH MTF ORTIZEETH Y, BE, PEE, @ELEICBIT 5 phakic IOL 12 & % MTF
(BEFLEE 3 mm, 100 cycles/mm) %, ZNZF1 45, 44, 44% TH - 7=,



522

TS DIFF, LIMIT
|ITS 0.0000 DEG,

Oooooooooo

oRrNwWwhuoN®©OO
.

o
o
S
N
o
o
o
S

100.00
00000cImmO

gooo

TS DIFF, LIMIT
||TS 0.0000 DEG

oooooooood
oORPNWhUON®OO
T

000 10000 _______ 200.00
00000cimmO

HiRGHRE 112%
TS DIFF, LIMIT
TS 0.0000 DEG
1.0jf>-2:0000 DEG,
0 .of
o 8r
o 7t
0 &l
o 'g- 4
iR
o 41
o -3r
0 .2
0.1t 1
Ogoo 100,00 ~200.00
00000cImmd
ooooo

2 ZhZhoEfRICHF5 LASIK %0 MTF.
TP o Td MTF OIKTIZBETH 0, B, PEE, WERHICBIT % LASIK (24X 25 MTF (B
L 3mm, 100 cycles/mm) %, ZNZ50, 47, 46% T >7-.

TS DIFF, LIMIT
[[TS 0.0000 DEG

410

o o o o o o
oRrNMwWhUON®®©OO

000 10000 ____ 200.00
00000cImmOd

googd

TS DIFF, LIMIT
|ITS 0.0000 DEG

o o e o
oRrNMwhUON®L©OO

000 10000
00000cimmd

TS DIFF, LIMIT
|[T'S 0.0000 DEG

OoOoooooood

oRrNMNwWwhuoN®©oO
T

0.00 100.00 200.00
00000cdmmd

good

3 ZNZFhOEBICH T ERIBELEED MTF.
TR 72 5138 MTF O TIXH S TH Y, B, PSR, BEIHICB U 2REBEICL S MTF
(BEfLEE 3 mm, 100 cycles/mm) %, #NZF1 41, 32, 22% TH-o7-.



R 2046 A 10 H JEATREIE T & 2 22 R Jore MR - il 523
1.2
1.1
A -
0 .9
O [0 G +--""""" b
O 1.0 e
O I S -
0 =" -+ - 4 e
-9
0.9 —
0.8
010.0 08.0 06.0 04.0 02.0 0.0 2.0 4.0 6.01 DO
oooo
4 BREITBEAEIC L 3 EEGEEEL.
HENEA% o f5 3228k 1X phakic IOL 12 X 2 BED IR D A 7% {, RWTLASIK 12X 2 51E, IRFEFBLEDIET

Holz, DL 7% 512 EZOMEADEHFTH - 7z,
@ i, ——@—-: LASIK, —@— : phakic IOL.

F 7z, M RIREE LT MTF 28 L7255, 8
PHEERRARIZ BT D FAEEORFES TR SN D, i
5, Gullstrand BEERE 7L Tl 3 C o i == 4813 5k
THRESNTWVE, —IC MTF IZERICKGET 5 2
EPBERMINZED MTF 2T S 28R & 7% %05,
phakic IOL, LASIK, HREEFHIEIC &L S ZNZ oKk
PERRIAZETH Y, EITELHRTO kL EZ N
A, 8612, BELE3mm & LTMTF 281 L7275,
BEALESmm & L CRIEESRMFICED I 2L -y
iT-o728 2%, MTF & 10~15% & &Ky IR E %
7R 7%, phakic IOL % LASIK (XRSEIZHEL L CTENT
By, THEPRKEL LBHEEETTS L) FEEEOME
M2 67z, B Z L L Th &fk e L Tofmix
—ETHDH I EIHERENS.

412RT & B0 #EMSIC DWW T, phakic IOL,
LASIK, RSEBIEDONZE LR AR E 2o 7.
ZOMEIT LR AR < % 5 1E EBEE TdH o /2. phakic
IOL IEESLICHR L L WEMI TOBIETH D, HEED
BRI EGE LR L9 B, BEER BRI EN G
EhHEO—DEEZ SN/, 2T L it phakic IOL T
BWELZ IR L TH, AN X 2 EREROMED
Ebnied, BOEAGEMIIGE) 24 L2 WFAETD
H5.

— %

(2, MG OILREA1.2589 5 & %% & 0.11og

MAR (minimum angle of resolution) .47, C 1 EtRs D157J
BH LT, 2F ), WMEAHIRTIE, phakic IOL T
0.5 Btk (2.5 3¢5, LASIK T 0.4 B (2 S09) A
mETAIEIChD, 2O EIZMTATIREEE LM 2
1.0 TH o 79EFIAS, HEE LASIK firf2 12871 1.10
~, phakic IOL fiif2(c#i1 1. 13 N8BT 5 2 L 2 &
B3 4. ERR LSREETHRAR 12 B 1) % phakic IOL ff Aff7
%, WIEHDLa Y P I A MEEDO ARG SN TS
DI Zo—RE L CHRIBEGO BRI & B EE
AR SN2 Fo—TJ, LASIK Ti, BIERD
R3 Y MTAMREIIALE W LIFEEIT & v ) s
D% KT % DRI & B ER R,
Jeal L 7@ RIGE O X DA L T 2 T REEAS S
v, LASIK OZ & - G2 EZ 59 2T, &SKRIL
ZOWMEPHIT 5 2 & OEEEITRE S L7,

Pk, 4 EO#ETl, phakic IOL & LASIK 12 & 5
BIETIE, MTF SIS 2R 2O o7z, —
77, IREEFBIETIE MTF O TAYRE &, 2558 < 7%
LI EFDEMPIEETH -7z, Fiz, HRGREERL,
phakic IOL, LASIK, R#EDNEHTEALL D 7% {, I
DR 7 51T EFWHTH o 72, phakic IOL % LASIK
&, IREEICIEE L CHRFRICEN R ITEIE i # 2
b7z,



524

8)

X #k
Sanders DR, Vukich JA, Gaston M ; Implantable
Contact Lens in Treatment of Myopia Study
Group : U.S. Food and Drug Administration clini-
cal trial of the Implantable Contact Lens for
moderate to high myopia. Ophthalmology 110 :
255—266, 2003.
Sanders DR, Doney K, Poco M ; ICL in Treat-
ment of Myopia Study Group : United states food
and drug administration clinical trial of the implant-
able collamer lens (ICL) for moderate to high
myopia : three-year follow-up. Ophthalmology 111 :
1683—1692, 2004.
Saxena R, Landesz M, Noordzij B, Luyten GP :
Three-year follow-up of the Artisan phakic intraocu-
lar lens for hypermetropia. Ophthalmology 110 :
1391—1395, 2003.
Tahzib NG, Nuijts RM, Wu WY, Budo C]J : Long-
term study of Artisan phakic intraocular lens
implantation for the correction of moderate to high
myopia : ten-year follow-up results. Ophthalmology
114 @ 1133—1142, 2007.
Jimenez-Alfaro I, Gomez-Telleria G, Bueno JL,
Puy P : Contrast sensitivity after posterior cham-
ber phakic intraocular lens implantation for high
myopia. ] Refract Surg 17 : 641—645, 2001.
Malecaze FJ, Hulin H, Bierer P, Fournie P,
Grandjean H, Thalamas C, et al : A randomized
paired eye comparison of two techniques for
treating moderately high myopia : LASIK and
artisan phakic lens. Ophthalmology 109 : 1622—
1630, 2002.
Sanders DR, Vukich JA : Comparison of implant-
able contact lens and laser assisted 7 situ keratomi-
leusis for moderate to high myopia. Cornea 22 :
324—331, 2003.
Hruba H, Vlkova E, Horackova M, Svacinova J :
Comparison of clinical results between LASIK

9)

10)

11)

12)

13)

14)

15)

16)

HEESEE 11248 6%

method and ICL implantation in high myopia. Cesk
Slov Oftalmol 60 @ 180—191, 2004.

Lombardo A]J, Hardten DR, McCulloch AG,
Demarchi JL, Davis EA, Lindstrom RL : Changes
in contrast sensitivity after Artisan lens implanta-
tion for high myopia. Ophthalmology 112 : 278—285,
2005.

Sanders D, Vukich JA : Comparison of implantable
collamer lens (ICL) and laser-assisted 7 situ kerato-
mileusis (LASIK) for low myopia. Cornea 25 :

1139—1146, 2006.

Sanders DR : Matched population comparison of
the visian implantable collamer lens and standard
LASIK for myopia of-3.00 to-7.88 diopters. ] Refract
Surg 23 : 537—553, 2007.

Chung SH, Lee SJ, Lee HK, Seo KY, Kim EK :

Changes in higher order aberrations and contrast
sensitivity after implantation of a phakic artisan
intraocular lens. Ophthalmologica 221 : 167—172,
2007.

Hersh PS, Fry K, Blaker JW : Spherical aberra-
tion after laser in situ keratomileusis and photore-
fractive keratectomy. Clinical results and theoretical
models of etiology. ] Cataract Refract Surg 29 :

2096—2104, 2003.

Applegate RA, Howland HC : Magnification and
visual acuity in refractive surgery. Arch Ophthal-
mol 111 @ 1335—1342, 1993.

Garcia M, Gonzalez C, Pascual I, Fimia A :

Magnification and visual acuity in highly myopic
phakic eyes corrected with an anterior chamber
intraocular lens versus by other methods. ] Cataract
Refract Surg 22 : 1416—1422, 1996.

Yamane N, Miyata K, Samejima T, Hiraoka T,
Kiuchi T, Okamoto F, et al : Ocular higher-order
aberrations and contrast sensitivity after conven-
tional laser 7 situ keratomileusis. Invest Ophthal-
mol Vis Sci 45 : 3986—3990, 2004.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.16667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.16667
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
>
    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>
>
    /HRV <>
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


