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1. Introduction

Optical mapping has been applied to image brain
activation two-dimensionally along the head surface by
detecting the intensity changes of light that passes
through the brain.[1] In optical mapping for imaging
brain activity, the effect of blood flow changes in
superficial tissues such as the cerebrospinal fluid (CSF)
and skin layers should be considered. However, it is
difficult to know those changes in in vivo experiments.
The purpose of this study is to investigate the influence of
blood flow changes in the CSF and skin layers on
mapping  images by  numerical simulations.
Three-dimensional head models are constructed to
calculate light propagation in the head.

2. Method of numerical simulation

Optical mapping uses the measured data of the
differences in the optical density (OD) between the
activated and rest states of brain, AOD(4), which is given

by eqn. (1),
AOD(A)=0D,(4)-0D (1) =—In——— (1)

Where @ is the measured light intensity, and the subscripts
“a” and “n” indicate the activated and rest states,
respectively. By use of the modified Beer-Lambert law,
AOD( 1) is related to the concentration changes in the
oxy- (Hb Oy)and deoxy-hemoglobin (Hb) as eqn. (2),

AOD(A) = &,,,,
where (1) is the molar extinction coefficient

[mm-ImM-1], C is the molar concentration [mM], / is the
effective pathlength [mm].

(A)-AC,,, 1+£,(2)-AC,, -1 (2)

Blood

y 1 vessel
X

Skin Smm

Skull Smm 2
CSF 1mm g
Gray matter 3.5mm  w )
Activated region| CSF layer

Skin

‘White matter v
35.5mm (10X 10X 3.5mm") Gray matter

150mm

Fig.1. Models of human head with activated region, blood
vessel in the CSF and blood flow changes in the skin.

We used models with no blood vessel in the CSF layer
and with a 1mm-side square blood vessel having the
absorption coefficient u,0f 0.13 mm™ or 0.27 mm™ in the
CSF layer as showed in Fig.1. Furthermore, to study how
the blood flow changes in the skin layer influence the
mapping images, we assume that the blood vessels are
homogeneously distributed in the skin layer with a small
volume fraction (fz) and that the change in the blood flow

is represented by the changes in the f3 and blood
oxygenation. Three cases are assumed; i.e., case (S1)
where u, of the skin layers is 0.030 mm™ without the
blood vessel, case (S2) where x, is 0.037 mm'for a
standard f3 of 10% and blood oxygen saturation (SO,) of
70%, and case (S3) where u, is 0.046 mm™ for an
increase in f3 to 18% with SO, of 81 % in the skin layer.
[2]

3. Results

The simulation results to see the influence of blood
vessel in the CSF layer show that the increases both the g,
and size of the vessel in CSF layer decrease the value of
AOD induced by brain activation.

Fig. 2. shows that the mapping images have a strong
dependency on the change in the yu, of the skin layer. The
increase in g, of the skin layer increases the magnitude of
AOD of the mapping images to brain activity in the gray

matter.
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Fig.2. Influences of the change in y, of the skin layer.
(A)case (S1) with z, = 0.030 mm™, (B) case (S2) with x,
=0.037 mm™, (C)case (S3) with y, = 0.046 mm™, and (D)
the lateral profiles of AOD for cases (S1), (S2) and (S3).
4. Conclusion

It is concluded that the increase in the blood volume
fraction in the skin layer increases the magnitude of AOD
of the mapping images to brain activity while the
existence of the blood vessel in the CSF layer decreases
the magnitude of AOD.
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TR (WA DR, 40 B &3 L7z,

NIRS 7—% D{FER AL CTid, Bk~ 2 1 2 (oxy-Hb)
BILUOWIEE{~E 7 1 £ (deoxy- Hb) OIE E: (mmol *mm)
T=HIZDONWTDOGNEIT o7, BEIHHBIT DEA L —F I
DIEENED G, ERIOFHFRRERF ORI EE D & 2ET—
KR L-,

DT Ly vy — « A —FFRRE - BITEATEEED

W R

1TEF—F 15O EC—FITBIT 53073 CHE4 Tt
B BT~ AOEL L, 7Ly iy —OuiRE R
Lize ZOFER, 7V v v —ip LA OSUTHDNE RIS D
7= (18 =-2.12, p<.05),

NIRS 7—% L7 Ly oy —23RilBERIEEIN . 5-2 25
AT 5728, oxy- Hb 8L deoxy- Hb OF —Z (2o
TENENT Ly v —OFE (2) XFrrxL (2) D2
FRBOTEAT o T2, ST ORER, oxy- Hb TIE, 'L vy
—DFER L 0T ¥ ANV OFIENGE TH -T2 (F(Q, 20) =
16.22, p<.05, pri2 = 25 F(1, 20) = 6.57, p<.01, pr = .45), —
F. Ty —ORBEX Fx VDR EEIIAE TIE
Do7- (A1,20)=1.05,n.s., pr=.05), deoxy- Hb Ti&, 7L
VU —DFEB L OF ¥ U RVOTHR, Ty —XF
¥ ANV EEANAE Ch-oT= (F(1, 20) =13.38, p<.01,
pr=.40; F(1, 20) = 6.30, p<.05, pr2 = .24; F(1,20) = 7.99,
P<05, pi=.29), ZHEAEFAICONT, T 'Ly vy —DEliT%)
BOREERT-T2L ZA, A, EEBITHETH-T- (F(Q, 20)
=6.98, p<.05, pr2 = .26 ; F(1, 20) = 16.90, p<.01, pr2 = .46),

2 02  ——TLyir—
—i— Ty v—
15 %/,,,/% o1 -
A
—
1 -0.2 - L
0.5 - I/* 0.4
-0.6 - .
Right Left Right Left

Figure 1. RE—FEEH
? oxy-Hb Tt E

Figure 2. RE—FEREth
D deoxy-Hb Z{LE
B

TERDIFEAINFCUZ—E L, Ty T —I L > THRED Y
T A= VAP SND 2 EAVRES L, FAUIfED, NIRS
2 & o THIE SN - ERF O RISHRTEEEN b 7' L v v —IC &
STHINL TV, Ziud, SEERREIST TR, AE—F &
W) S 2 R TRV T, BIEERTEF OIRTEED )
T g A & BHET D ATREME AR LT D,

5| RS

Ito H, Yamauchi H, Kaneko H, Yoshikawa T, Nomura K, &

Honjo S. Psychophysiology, 48, 1563-71. 2011
Weber C. M. & Smith A. Journal of Speech and Hearing

Research, 33, 690-706. 1990



EMDR (HRERE®HIZ L 2 PURAE & FLEEi:) 5@ A b oo iMoo 224k
—NIRS % MV 758 —
RFFEFA - THHERR 2 - &RBCCs - kW s LHE A4

I. & - B

1989 #2(Z Shapiro T & - THAFE S A7 IREREB)C K 2 BUsAE & FFRLBRyE (LLT EMDR) 13,
PTSD DIEHEICB W TIHEEIENFEIESN TV L LEREO O LS TH D, R EERT —
ZDOERRIZED ZOIRDPBD LN TND T, ZOERETFOMIAIE+5 &35 27T
JEAMRRD LN TS, ZHE T, REMIEAR & OB, 2O KMEEROFER, v—F% 7
AEY | BN EICEY | EMDR OFEFEREROOE O TH LHIREKEE G 72 53 1EH
DREZENTON T E 728, EMDR &R0 7 1t 2 F T4 U B AL LIC OV TIZ 451
MBS TS LIXEVEER,

AMFFETIZ. EMDR 2% % 72 & TR D SR B9~ 2 IdHEREERAL, 36 OV A AR R O 2 H)
NRAE— O EEERTZE2ZHAME L, EMDR E¥ 7 o ko v FEEdic, IoiEETAL
Z MM N OBR SRR E (2 K » CHIE ATRE/R 22 F ¥ RV RAR 7 T 7 ¢ 4@ (ETG-4000
HIL AT ¢ 28 LI NIRS) T, HAMRCRIBIE & KRG8V - BRIREE - FRRATENRE -
IR RIE L &> CTHIE S 5 31 # L =% —ProComp (T7500M T At — v S8 PL
T ProComp) TENENHEE LTz, AL, FEEi> EMDR Va#5H IZHI L 72 FIE TR
EHAT O T2, FERITEEIRERRICEREK S D Z N TH L EEZ HND,

O. xtgeHik

WIERTHOFEE A/ O N AR E OREFRRN 4 AExt5R e Lz, Faiias LTy
NIFEFRE, AX 74— RIRKA T — V&2 FEM LT, VT, il EIRER S 24t
HHIZR HRFIZ OV T ORER, AR E (IES-R. DES-I. NCQ-IF, JBCSS) #% i
1T L72, NIRS B L ProComp %% L, EMDR EH 7 1 k 2 /U IRV, IRBRIZEE S &
FWOEG (FBEEFRN . SUD, /e RKOERA 10 & L, 0~10 TERH HIEICEZ S
HD) BO~1IZDETHAZITV, ZOREOREHHO ML ~E 7 v v i [oxy-Hb] D
A A BE LTz,

. #REEER

SMERIZR R ONEIL, ITHE & OFERIRRR, TS TOREIG, MEgkETH Y . EMDR
Aii#% C SUD 35 & OWEIR R N S 13 A B Lz, [oxy-HbliZ, ATEAZEFHI, FRICHR
BRI EICB W TAE L, SMEMERRBE OB IZEEOEWRICHN, = 0% T D138l
g3z s, EMDR ICEB 2MEMERLIE OB O S IK I B E 5 x T\ D
AIREMEANVRIR S T,

VI BCA R AR R A BEE & P BB AP IE R
2 L BE KA DB R v & —

3 RBR R} R G i A2

4 RIRIEFR R B E R



DT Yoy —IZEDFHREMATILORE L

merR ' - gHERE 2 - ILNET ' - BR

"ERKY P ERERKE
PEEL B

ANFRBECEE R E L L RO T Ly vy —D
D55 HE T HADE T DHARDREI NI HKETE 2
WESMFET D 2 LIIE STV D DEEIRGT
DT, Ty v —PREEITICEZ 280X, 7Ly
¥ —OWESLHEOMBEIC L > TRAED Z LIRER
T& 72, Itoetal (2011)i%. NIRS & H PRI 2 A
T, V=% 7 XxFY (WM) REPOZETED A I =
R bR L ATEERTEF OB 22 TE LA 7 L v x —IT

K ABEZITOMELEET L Z L 2R L, ZORRIT,

Ty Ty —IlZEoT WM ARNPAEL, WM REOZEIT
MNIEE SIS E W) (Distraction i) % ZFFL TV
Do

—J . FREMAF NV AET LHEICONTE, Ty
Ty =T ko THREZRITICR T 2B 2 EEDN T b
HTETRIT =~ ANKTT D &9 Explicit-
monitoring A ATENEERIZFESWTIRB I N TV H 08,
THVE TR R - AABRERYRREEI AT TRy, %
ZCAMIE T, FREMAX NV EZET HEEEH L.
Explicit-monitoring (B D MREEZE 1T - 72,

Hik

BME KFPAE1TL (BET4, 10 4 FE4ER
18.5 %) MWEBRICHM LT,

RRE RAISUGHFRIFERE (SSRT) A4 L7-, HHEIZ
KR INDHF OB T D % — & #J RSB
BTHY, N7 v FARIACIRTEND [7 07 553
17 LROOLNTIRICRRSND TRIEATT (SIER
R TERVREOEME R oIS, 155
FEFE DM CEEMICRIBITO T — o R S %
D%, EBRE 2 AL DEROARIZL DT +—~v R
DERERF LT, HEEREE LT EDNEF TR B2 e
RENDRITEFRET 1 v 7 OEANIEM L7,

I NIRS HIEIZIZIEAR A k=2 A0 NIRO-200 %
AU, A ORTEEER G SMURTEERTEF I Z)HS 2 A08) (12
2 F ¥ UV EELE, BAEMRRCRIEE L LT, BT,
DA, KGR, REa 70 2 A RIE,

TS

TET—4 RIBITICRT 2 FHRIGHIIE, B4
TECHBESME LV b ABEICED > 72(6(16)=2.82, p=.012;
Figure 1),

A fmeE
P B E EEE 2w = — L

UEEEDES o E [ SPES

IS - e !

NIRS T—4 RFIFATH O Oxy-Hb (%, £ 5RM: CIEE
B4 L0 L ARICE < (1(16)=3.39, p=.004; Figure 1),
Deoxy-Hb 3B TIBIESMF LV bHEIE» o 72
(Deoxy-Hb: #(16)=2.53, p=.022),

BEMRREE RIEITH O BAEMRRIGENL, W
NHBIEOH I X D H BN b7 ) T (B L
(16)=1.50, p=.153; 41 : #(16)=0.45, p=.662; F JF ik
(16)=0.84, p=413; K f§ = > % 7 # v 2 (16)=0.74,
p=472),

350 - —— e [

340 - ——Oxy-Hb - 0.8
330 - - 0.6
320 - - 0.4
310 - - 0.2
300 - Lo

290 - - 02
280 : -0.4

#ige T
Figure | BIEZEDOFIEIZ L 5 LK & Oxy-Hb (FEfilFRE

NHOEE) OZER (ZEOMENISOGRR . 45 O ftX
Oxy-Hb, =7 —/\—[IMEHEFRE)

Ez

ITBVEBRO M & — B L, ZHIRO#EZ X - TETER
I SN TR E AR LOFTRER T L v v v —
Lo THEFEIND Z RS NTe, FIRFC, BEEZETH
D NIRS 5513, BT Ly v —IZ Ko TR 22 ATEART
PIREI S AE U D 2 & AR LTz, IS THR
PRIEMEAE A U Ty Gl Ok HEZ E[E] - Tu
V) ZEEREBETD L. BIESLMP O NIRS 5 5133VE
BATIZMLED IR WVIEBI Z K L T b e EX bd, &
DOFEFRITERT Ly v —IC L > TRELL EOEENH
HZATIZIANT HGND Z ETART 4=V ANKRTTH L
V™9 Explicit-monitoring 4 3CFF L TV 5,

—7 . BEARRCRIEBNIBIE O EIC L 220 R bk
molz, NIRSTEHFICHEL L2 5 & s DB
WCHABENALN RS2 s BIROFEI X
% NIRS 15 5 D72 RITHmE MR O EIT L 5 b DO TIEZRWN
T EWRB ST,



F16E BARLKHEESNA—DUITER BIRRERES

S
i
R
Hp
i

MEEA (RRTEEHE)
4F

BREAESSIS
RRZ—%15 P2
AAABEREE |

3F

RRAZ—%15 Pl
3A,3B£EE

2F

E 5;3% > . T —HH = : \
R—JL e ‘ N\
..... ¥\

EXRRET




ZEDTEA

TR EKE RETRR., HWTEHRTFRBER  HTEREILR Hh T EREREERR L
FEFIER. AR DR
KHETERTHE6E ERFJEEAER WHLERTEERS FREMRTE
HA TESHEHO EEEAERGELN)
#4535 #4555 #4555 575
KETHIGAHYFEAD THRAETOTREIFTEREZS,
E \\\ \‘\' IORILRTILES ';ﬁzg PR
AFYIREM® | XS BRI
V. mwm i A 4 Ea
\ \ e ' »
UFJ‘ﬁ" A\ gl';:.//ﬂb Eulzmi gg EaMng
| L]
OJ -
+2 -
A | oy TR
Bt % xn @‘,,"/ %
wzE e
— Fve e -

FRamTIL

s
e




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




