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Fig. 1 Outline of pooled PAS-PC preparation in this study.
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Table 1 Hematologic parameters in pooled PAS-PCs processed by

the BC method using TACSI

Number of BC

Parameters
5
Volume (ml) 217 £12 (205-227) 249 + 22 (218-267)
PLT yield (x 10'/bag) 2.94+047 (2.31-3.32) 358 +0.51 (3.14-4.09)
PLT recovery (%)? 65.8 +4.6 (60.6-70.1) 71.0x5.1 (64.5-75.6)
Residual WBC (% 10%/bag) 0.07+0.11 (0.00-0.23) 0.03+0.05 (0.00-0.10)
Redidual RBC (/ul) 1.6+06 (1.3-25) 21.3+35.9 (1.9-75.0)

Data are shown as mean =SD with range (n=4).

Total PLTs in PLT bag

4PLT recovery (%) =

x 100

Total PLTs in primary whole blood bags

10 units of PC contains more than 2x 10! PLTs/bag (160-240m/). 15 units of
PC contains more than 3 x 10! PLTs/bag (200-300m]). 20 units of PC con-
tains more than 4 x 10! PLTs/bag (200-300m/). Residual WBCs are required
to be <1x10% cells in leucocyte-reduced PC. Residual RBCs in PC are re-
quired to be <1x10°/ul. pH of PC is required to be >6.2.

Abbreviations: PAS, platelet additive solution; PC, platelet concentrate;
BC, buffy coat; PLT, platelet; WBC, white blood cell; RBC, red blood cell.
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Table 2 Metabolic variables of pooled PAS-PCs stored at 22°C or 4T for 21 days

Day 1

Parameters (Pool) Day 3 Day 5 Day 10 Day 14 Day 21
pH (22C) 22T 7.28+0.02 743+0.03 7.34+0.03 708+0.13 7.16+0.18 7.20+0.23
4T 7.32+0.03 7.32+0.01 7.19+0.06 7.05+0.06 6.84+0.02*
Glucose (mg/dl) 22T 149.7+57 1282 +10.3 87.1+14.7 100+05 9.7+05 9.3+04
4T 139.8+9.8 1225+12.1* 81.3+16.7* 495+205* 158+98
Lactate (mg/dl) 22C 50.7+3.0 77.0+1.0 1220+53 2088 +12.1 207.1+£105 2171140
41T 70.7+14 878+12* 1306 +82* 1622+115* 1966 +£7.6*

On Day 1, two pooled PAS-PCs were pooled and split equally for storage at either 22°C or 4T.
Data are means =SD (n=4). *p<0.05 at the same time points. Statistical analysis was performed with two-way repeated

ANOVA followed by the Tukey post-hoc test.

Abbreviations: PAS, platelet additive solution; PC, platelet concentrate.
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Fig. 2 1In vitro assay results of pooled PAS-PCs stored at 22°C (open column) or 4C (closed column) for 21
days. On day 1, two pooled PAS-PCs were pooled (Pool: grey column) and split equally for storage at ei-
ther 22T or 4C. (A) PLT count, (B) MPV, (C) platelet morphology, and (D) %HSR. Data are shown as
mean = SD (n=4). *p<0.05; NS =not significant.
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TP HAT L, dayb FT22TC X ) AR -
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ADP, Collagen, TRAP-6, Ristocetin ¢ Hipifl]#3
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Fig. 3 PLT aggregation responses of pooled PAS-PCs stored at 22°C (open column) or 4C (closed column) for 21 days.
On day 1, two pooled PAS-PCs were pooled (Pool: grey column) and split equally for storage at either 22°C or 4TC. (A)
ADP, (B) collagen, (C) ADP plus collagen, (D) TRAP-6, and (E) ristocetin. Data are shown as mean=SD (n=4). *p<

0.05; NS =not significant.
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tocetin &£ 1, day 10 DI L <IKF L7228, 4C T
¥ day 21 F TIRT 250 TH D, 22T @ day b & 1t
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3E).
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WYDHERLNTH Y, 22C O day 5 12k~ day 14 T
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I IMR 2 AL X 72 FibTEST 3103 4 KOs,
BREMHY, AELZEVTNORERETLAD
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7z (Fig.5A). CD63 Fpi:sik, 22C TldfRfF& & b1
WimL, day2l T31% &7 -7-. 4C Tl&, Zoln
I3FER T, day 10 PIIZ 22C X 0 S AEIUKIETH -
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22C @ dayb £ HXT, day 14 F TIIHEEAITED S
N7 d»72(Fig. 5B, C). CD42b bk, 22C T
day 10 LLR&IRA> L, day 14, day 21 TH L KMl & %o

=, —7, 4C T, day 10 DR w5 S HERE S I, 22C
D day 5 IR B &, day 2]l FTHEEIFEOD N
o7z (Fig.5D).
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Fig. 4 Viscoelastic function of pooled PAS-PCs stored at 22C (open column) or 4C (closed column) for
21 days. On day 1, two pooled PAS-PCs were pooled (Pool: grey column) and split equally for storage
at either 22C or 4C. (A) Maximum clot firmness (MCF) in response to ExTEST, (B) MCF in response
to FibTEST, and (C) difference between ExXTEST and FibTEST MCE. Data are shown as mean +=SD (n
=4; except Pool, n=3). *p<<0.05; NS =not significant.
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Fig. 5 Flow cytometric analysis of pooled PAS-PCs stored at 22°C (open column) or 4C (closed column)
for 21 days. On day 1, two pooled PAS-PCs were pooled (Pool: grey column) and split equally for stor-
age at either 22°C or 4C. (A) CD62P, (B) CD63, (C) annexin V, and (D) CD42b. Data are shown as mean
+SD (n=4). *p<<0.05; NS =not significant.
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Table 3 Comparison of the qualities of pooled PAS-PCs and APCs during storage at room temperature

Pooled PAS-PCs in this study (n=4) APCs (n=28)?
Parameters

Day 1b Day 3 Day 5 Day 0¢ Day 3 Day 4
PLT (x 10%/ui) 13116 130+15 13116 142+26 142+26 14127
pH 7.28+0.02 743%0.03 7.34+0.03 7.17+0.06 7.21+0.30 7.13+0.39
MPV (fl) 87+0.1 87+0.0 86+0.0 77+06 76+0.7 76+0.6
Morphology (Esoo/Eo) 0.89+0.01 0.89+0.01 0.90 +0.00 0.91+0.02 0.89+0.03 0.90+0.03
Aggregation [ADP + Collagen] (%) 86+t4 82+3 77+3 89+5 837 77+15
%HSR 847 79+5 74+3 74+6 78+9 75+18
CD62P (% positive) 100+27 239+46 440+32 62+28 192+144 25.8+20.2

Data are shown as mean = SD.

aData from the Japanese Red Cross home page (https://www.jrc.or.jp/mr/product/list/pdf/result_ir_pc_lr100205.pdf)

bDay 0 was defined as the day of whole blood collection.

‘Day 0 was defined as the day of APC collection.

Abbreviations: PAS, platelet additive solution; PC, platelet concentrate; APC, apheresis platelet concentrate; PLT, plate-

let; MPV, mean platelet volume; %HSR, % hypotonic shock response.
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THY, WrOHKRELFL TS,

PER D RFT e gat A% & MR o3 B3 1 & ML A S b 7z
77—V PC OFBLTIZ, APC IZHA, RASRIM BRI
AT - 7225, BNk TACSI & fivi7z 7 — )L PC
T, fEROTBITHEIC X 57— )V PC DR AR IMERE:
i 681/ul (g, n=99) 75 8l/ul (H9fH, n=
110) IR L 72 2 LA STwa®, 4l 7—
)V PAS-PC DR AARIMEREEEE X, 8 /Ny Z i 1 28y 798
75/ul THo72PAME, IR 10/l LT TH Y, B
170 APC DR AMRIMERIR L (P 2~4/uD)* &[5 L
NV THo72Zh 5, 7—)VPASPC OFFEIZBW
T TACSI % I\ 2 Rl 8 #Ah 1y 7z (Table 1).

T-PAS+ Z 72 PAS-APC OMFHIBWT, SEilifs
T 7 HIE, BIFamEIHRINLGZ L, o6
WA CIEETHEEILT 2 b0, 14 HEEERET
& B HEEDSHE STV B9 T-PAS+ 2 Vi 7 —
)V PASPC OARMEIIB VT, ZiREETIE, /MK
¥, MPV, IM/MRIEEE, Ristocetin &e4, IMAFIZKIC
B1F 5 MCF # X 0" MCE, Annexin V 3 X 08 CD42b

Falh#1%, day b ¥ CHEFES L7z, 72, %HSR & I/
W fE (ADP + Collagen FFF##%) X day5 $CTH
iz R L, M/MOEELZE 7R3 CD62P Rtk %> CD63
Pl 3 1% day 5 ¥ CIHMEMETH - 72. ADP #E4E & Col-
lagen #t£E1X, day 15 day 5 ICBW T L7228,
FhEh day 1 ORUSED 50% V&R L, HitiRk
T 10 AL APC A (n=6) TORGERERICB VT
b, WA & USRS HD St (F—%
RET). BiREAED 7 — )V PAS-PC @ day 5 £ TOH
KRB X in vitro M/MREEREZ, HARDYAR L T2 M
S/ ICRFA] (APC) D% 58 Yk s BRI DR R & g
35L&, BUTO APC OHMMRTH 5 day 3 (ARHE
IZBWTIE, RIMYH % day 0 & L72) T, MvIMOE
RE, M/ MEEEERE (ADP & Collagen [FIFR#lE), %HSR
B LU CD62P Btk#ix w31 b W% TdHh - 72 (Table
3). ¥72, 77—V PASPC @ day 5 2B} 5, IM/MEE
#hk & %HSR DA & CD62P Btk o, wih
LRELRZELTIZAR L, APC @ day 4 O L HET
Hot. Pibky, SEFEL7-7—)V PASPC T,
BATOAMRICBWT, APC EREOMER DY,
F 72, WO AMRE LCTASHW SR TW5 day
S5IZBWTHEGME LTHATE2METMIL TS
LEZHNT.

—7J7, day 10 PARE, SAEM/IMBERE D LWKT &
MG AL D TTHE DR STz, RiREF D day 10
FTOZNVa— AW EAEI, FI 155mg/dl/day
EEME AN Z EH 5, 10mg/d] & 7% - 72 day 10 DU
BABHCLER VI — R3S TEL T, KEGA
day 10 DB COIM/MURE IR T IE, 7V 3 — 2Ok
BILELDDEEZOND.

MM DB PRAE T, IR 2 S BRIR~ o I/
DRAWBRTREELZT X L, MPV O, 27—
VY 7D, %HSR DI TFIZO b5 &3 T
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WB I T PAS+ I ZHEHR L7 7 — )V PASPC Tdh
LABEHZBVTY, FARRZIE RS Nz (Fig
2). —77, MUMROGERAETIE, BEGE & ILMEED
FERAEIERTICED 2 W id RS h b 2 &
PHE EN TV B9 PAS-PC O ERE DA IR
E LTI EN S day b DEZ JEHEE UCEMI L 72354,
AHENI BT, WEARAFIN/IME O ADP 5413 day 21
% ¢, Ristocetin &t413 day 14 ¥ TRIFICHEF SN2
(Fig. 3). 7=, Wik BRAFII/IMK @ Collagen $e4&, TRAP-
6 £eE B L OV ADP & Collagen O [RIBFHIBIC X % B4
day 10 BB, &heh, RiREFI/MIEO 5 HHOMH
L DIHEL, AEEEDLNA, day 21 12BNV T
b B2 HEFF L T 7z (Fig 3). & SIZMAFBEEELS
B L CiE, WML day 14 F C, SR IL/IMK
? day 5 OAIMAFFEE B L CMHHEIC BT S IR
OFGORELENENFASTH -7 (Fig. 4).

MM OIEPEAL~ — 51 —Td % CD62P i1, i
DFEID L RIS, WRRAAR, R ERBETEiEE
20, M/MROGEEAL2SEED b7z (Fig.5). 72, &
WARAE day 14 128\ T, CD62P Bk, KififFo
day b DL I L THEIWCEMETH - 7245, CD62P
kR o s M A ML, FEMEIC & 2 Ei/MEO &
HERMOFERE RSBV EITRENTVEY, &5
12, GERRTE day 14 128 W T CD63 B3R, Annexin
V#EEE, CD42b Bk, Siifro days L A&
X% h o 72 (Fig.5). MLk, T-PAS+ ZHwW/i7—
)V PASPC OWEMRFICBWT, MMEASTEHEIL 5
OO, Befefe B L CMPHIERAEAT 14 H B B AT IZHER:
ENpZ Lhpmashiz, /MEROREIIRGFE O RE Lo
TTU—F L LT, 73— AL LA OfCH
HBELIRT S22 &, AMaekz@mLcrra—
ADHKHTE S LB SN TV LY WEAF day 10
FTOT I a— AHERE, Y 7.6mg/dl/day & &F
HaEh, BRAFCHRTZ V- 2HEREOKT
& day 21 TOZ NV T — ADFRIEDS, WK IREICBIT 5
M/IRBSBE DOMEFRCH G- L 72 & % 2 5 b (Table 2).

I E T A, RN TACST % H vy, AFR D 400
ml A5, MR L7 BRI 2o 7 — v PC
R TE LI LERL, 7= PCHIFRN DT
HLIZ BT ZEIAE AR D —D & 7 B RElE 2 #
EHLTWBY ShkGE L7z 7 — )V PASPC OF##CIE,
T—IPC1 NNy ZFaiRET 2 701283 5 14 (220~
250ml) A & 72 B 728, 7 — )V PAS-PC DA HMEAD
REENS. 72, 77—V PAS-PC OGEMRA T in
vitro O iV EEHT 2> S BRI RE R SR S 5 28, &
#% in vivo TOMGEDRLETH 5.
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w =B

WM ALAE TACSI 2 HWT, AFF D 400m! 41 5
T-PAS+I2X %7 —)V PASPC O Z MG L, RiF
BT — )V PASPCHNHETE 52 L 2 W0 L
L7z. ¥72, 77—V PASPC DEREHFETREIILL L
L5 HM, GEAAFETIE 4 HE CIREFETE 2 uE
PEHTRIZ S N7z,

FHHO COT PR - AFCRFENAIC M LTS 2 L
B AWM A ERT 1070 Sk AL SHIEHE E L
7V E BCT MR A Ofbihis 2 5, LRI, ALH T-HIK,
HIEHEZIE & 07 VERRAHE LE TR0 FRICES
wWzLET.
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COMPARISON OF THE QUALITY OF WHOLE BLOOD-DERIVED, PAS-REPLACED
PLATELET CONCENTRATES DURING ROOM TEMPERATURE OR
REFRIGERATED STORAGE

Mitsuhiro Fujihara", Takumi Kanashiki", Hisae Fuse", Fuminori Arisawa", Shinobu Wakamoto",
Katsuya Ikuta®, Mitsuaki Akino" and Shuichi Kino"

"Japanese Red Cross Hokkaido Block Blood Center

*Hokkaido Red Cross Blood Center

Abstract:

Pooled platelet concentrate (PC) that is prepared from whole blood may be a solution to the shortage of blood do-
nors caused by the declining birthrate and aging population. Here, we prepared a pooled platelet additive solution
(PAS)-PC from 400 m/ whole blood by replacing a portion of the plasma with PAS using TACSI, a European-
specification large-capacity centrifuge with an automatic blood separation function. We then compared quality during
storage at room temperature (22°C) and refrigeration (4C) over 21 days.

Pooling of four buffy coats (BCs) yielded more than 10 units of pooled PAS-PC (n=4), and pooling of five BCs yielded
more than 15 units of pooled PAS-PC (n=4). Each pooled PAS-PC met the quality standard of PC in Japan. On room
temperature storage, pooled PAS-PC maintained good platelet aggregation, % hypotonic shock response (%HSR), and
clot formation capacity for up to 5 days. On refrigerated storage, %HSR decreased early after storage, but aggregation
and clot formation capacity remained similar to those on day 5 of room temperature storage until day 14.

These findings suggest that pooled PAS-PC of good quality can be obtained from 400 mI whole blood using the
European specification TACSI. In addition, pooled PAS-PC can be stored for up to 14 days by refrigerated storage.

Keywords:
pooled platelet concentrates, TACSI, platelet additive solution, T-PAS +, refrigerated storage

(©2023 The Japan Society of Transfusion Medicine and Cell Therapy
Journal Web Site: http://yuketsujstmct.or.jp/




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /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 false
  /DetectCurves 0.1000
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /Batang
    /BatangChe
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyleStd-Bold
    /CenturyOldStyleStd-Italic
    /CenturyOldStyleStd-Regular
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Dotum
    /DotumChe
    /Edigai-OTF-GoIwata
    /Edigai-OTF-MinIwata
    /Edisys-OTF-Gaiji
    /Edisys-OTF-KAZARI
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FutoGoB101Pro-Bold
    /FutoMinA101Pro-Bold
    /FuturaStd-Bold
    /FuturaStd-BoldOblique
    /FuturaStd-Book
    /FuturaStd-BookOblique
    /FuturaStd-ExtraBold
    /FuturaStd-ExtraBoldOblique
    /FuturaStd-Heavy
    /FuturaStd-HeavyOblique
    /FuturaStd-Light
    /FuturaStd-LightOblique
    /FuturaStd-Medium
    /FuturaStd-MediumOblique
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GothicBBBPro-Medium
    /GothicMB101Pro-Bold
    /GothicMB101Pro-Heavy
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HelveticaLTStd-Blk
    /HelveticaLTStd-BlkObl
    /HelveticaLTStd-Bold
    /HelveticaLTStd-BoldObl
    /HelveticaLTStd-Light
    /HelveticaLTStd-LightObl
    /HelveticaLTStd-Obl
    /HelveticaLTStd-Roman
    /HGGothicE
    /HGGyoshotai
    /HGMaruGothicMPRO
    /HGPGothicE
    /HGPGyoshotai
    /HGPSoeiKakugothicUB
    /HGPSoeiKakupoptai
    /HGSeikaishotaiPRO
    /HGSGothicE
    /HGSGyoshotai
    /HGSoeiKakugothicUB
    /HGSoeiKakupoptai
    /HGSSoeiKakugothicUB
    /HGSSoeiKakupoptai
    /Impact
    /Jun101Pro-Light
    /Jun34Pro-Medium
    /Jun501Pro-Bold
    /KeplerStd-Black
    /KeplerStd-BlackCnItSubh
    /KeplerStd-BlackCnSubh
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldCnItSubh
    /KeplerStd-BoldCnSubh
    /KeplerStd-BoldIt
    /KeplerStd-CnItSubh
    /KeplerStd-CnSubh
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightCnItSubh
    /KeplerStd-LightCnSubh
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumCnItSubh
    /KeplerStd-MediumCnSubh
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /Latha
    /LucidaConsole
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MidashiGoPro-MB31
    /MidashiMinPro-MA31
    /MingLiU
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /Myriad-BdWeb
    /Myriad-CnItWeb
    /Myriad-CnWeb
    /Myriad-ItWeb
    /Myriad-Web
    /NSimSun
    /OCRB
    /OptimaLTStd
    /OptimaLTStd-Black
    /OptimaLTStd-BlackItalic
    /OptimaLTStd-Bold
    /OptimaLTStd-BoldItalic
    /OptimaLTStd-DemiBold
    /OptimaLTStd-DemiBoldItalic
    /OptimaLTStd-ExtraBlack
    /OptimaLTStd-Italic
    /OptimaLTStd-Medium
    /OptimaLTStd-MediumItalic
    /OptimaLTStd-XBlackItalic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalatinoLTStd-Black
    /PalatinoLTStd-BlackItalic
    /PalatinoLTStd-Bold
    /PalatinoLTStd-BoldItalic
    /PalatinoLTStd-Italic
    /PalatinoLTStd-Light
    /PalatinoLTStd-LightItalic
    /PalatinoLTStd-Medium
    /PalatinoLTStd-MediumItalic
    /PalatinoLTStd-Roman
    /PMingLiU
    /Raavi
    /RyuminPro-Bold
    /RyuminPro-Heavy
    /RyuminPro-Light
    /RyuminPro-Medium
    /RyuminPro-Regular
    /RyuminPro-Ultra
    /ShinGoPro-Bold
    /ShinGoPro-Light
    /ShinGoPro-Medium
    /ShinGoPro-Regular
    /ShinGoPro-Ultra
    /ShinseiKaiPro-CBSK1
    /Shruti
    /SimHei
    /SimSun
    /Sylfaen
    /SymbolMT
    /SymbolStd
    /Tahoma
    /Tahoma-Bold
    /TimesLTStd-Bold
    /TimesLTStd-BoldItalic
    /TimesLTStd-ExtraBold
    /TimesLTStd-Italic
    /TimesLTStd-Roman
    /TimesLTStd-Semibold
    /TimesLTStd-SemiboldItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /UniversLTStd
    /UniversLTStd-Black
    /UniversLTStd-BlackEx
    /UniversLTStd-BlackExObl
    /UniversLTStd-BlackObl
    /UniversLTStd-Bold
    /UniversLTStd-BoldCn
    /UniversLTStd-BoldCnObl
    /UniversLTStd-BoldEx
    /UniversLTStd-BoldExObl
    /UniversLTStd-BoldObl
    /UniversLTStd-Cn
    /UniversLTStd-CnObl
    /UniversLTStd-Ex
    /UniversLTStd-ExObl
    /UniversLTStd-Light
    /UniversLTStd-LightCn
    /UniversLTStd-LightCnObl
    /UniversLTStd-LightObl
    /UniversLTStd-Obl
    /UniversLTStd-XBlack
    /UniversLTStd-XBlackEx
    /UniversLTStd-XBlackExObl
    /UniversLTStd-XBlackObl
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /WarnockPro-Bold
    /WarnockPro-BoldCapt
    /WarnockPro-BoldDisp
    /WarnockPro-BoldIt
    /WarnockPro-BoldItCapt
    /WarnockPro-BoldItDisp
    /WarnockPro-BoldItSubh
    /WarnockPro-BoldSubh
    /WarnockPro-Capt
    /WarnockPro-Disp
    /WarnockPro-It
    /WarnockPro-ItCapt
    /WarnockPro-ItDisp
    /WarnockPro-ItSubh
    /WarnockPro-Light
    /WarnockPro-LightCapt
    /WarnockPro-LightDisp
    /WarnockPro-LightIt
    /WarnockPro-LightItCapt
    /WarnockPro-LightItDisp
    /WarnockPro-LightItSubh
    /WarnockPro-LightSubh
    /WarnockPro-Regular
    /WarnockPro-Semibold
    /WarnockPro-SemiboldCapt
    /WarnockPro-SemiboldDisp
    /WarnockPro-SemiboldIt
    /WarnockPro-SemiboldItCapt
    /WarnockPro-SemiboldItDisp
    /WarnockPro-SemiboldItSubh
    /WarnockPro-SemiboldSubh
    /WarnockPro-Subh
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF005B0027007700650062752800270020306B57FA3065304F005D00203053306E8A2D5B9A306F300130D530A930F330C8306E57CB30818FBC307F3092884C308F305A3001753B50CF89E350CF5EA6308267004F4E9650306B62913048305F00200050004400460020658766F830924F5C62103059308B3068304D306B4F7F75283057307E305930023053306E8A2D5B9A30674F5C62103057305F00200050004400460020658766F8306F0020004100630072006F0062006100740020304A30883073002000520065006100640065007200200035002E003000204EE5964D30678868793A3067304D307E30593002>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


