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Bi% M-sol ZRAVcBRI/IWR (R-PC) SASR®D
JOER/NUF— 3 V(CEAT s

A BRAT R T A R A T
BOMBA" MK EE CFI R ORE Y R
T sk

Original —

I MPEMMEER OB IE 072012, FEFEMTIEE 2R THE - BHI/ME (W/R-PC) 25k N5
ENTE FO%DT, Msol Z B E 35 W/RPC A, DIM/IMAEREZMHEFFTE2 MBS TS, 22
T, FAIL, HBEIZBIT S M-sol ZBEHIE E L-@EHRI/ME (RPC) OFEMEMEEFIEE (SOP) 2/ L, BN
B OIEHEALD 72 D IZHTEER SR L 72, SOP (24t 5 72 M-sol B X I'R-PC ### (n=8) L, M-sol D7 (pH,
Na“, K, CI, Mg igfE) & R-PC OrhEtRAr (/ML Glucose i, P-selectin FEPE#, Swirling) (2& 0 i
AurfEtl, MERE o FMR Y VBENEDERLZ. RPCHE L ABOYHMEIE, pH, Na', K, CI,
Mg %, Glucose i, P-selectin B, £ Fih 751, 1509mmol/I, 2.71mmol/I, 77.9mmol/!, 1.39mmol/I,
17.6mmol/10%PLTs, 550% Tdh -72. A7 HE T TORKOMN TIE pH, K, Glucose iEEDSHZIZZIL L 7-.
MR DR & BE BRI ZENFN 908+32%, 933+16% TH Y, Swirling b B TH o7 72, HIRRZE
B, TR MY VBBEIIRBEBERB CTH o7z RUFFEL D, BRNZREHIO SOP #/EK L, FHiiicikow
7oA g /2. R-PC ORENFAEIZ, SOP % 85F LB RREEL 3T 5 2 LT, —EDME % RFE L 723 Hse]

BETH 5.

F—T— R ! HiERIIZE, M-sol, R-PC, SOP, #iifiE

EL®IC

W /R K] (PC : Platelet concentrates) (2 & %
S LV S 928 002 o L) 7 P 205 Atk o I 3 1) & BT
WECTHBT 2. 2ok ) 2iEEH I PC i
EINLMFEEAVIRKEEZ SNTBY, Pilkke
LC, ki - @i/ M (W/R-PC : Washed/Replaced-
Platelet concentrates) 2SF & Td %", W/R-PC IZ%
OB ERMTHL I ERARELTWEDY, £
OFRBEIMREICR R 5. @212, 24 HREZO
MBS REICIZ 2D D 5 L ME SN TW B2,

AR, AbHEE AR 7 — (i BC) oF
S92 X ), W/R-PC DNVE B X UHEBE % BIF IR
TBIC R RIHERE S 5 2 & ST RE 22 B3 M-sol HSBZE &
72,2010 4F 6 B HARHRI - MR GRS 5 & Thid -
EIRMMROBIE S X OHEIZE T 204 74 2N
AR RN, BEEE ORI M-sol 2R STV 5,
F 72, HEESTRE - BRI MERROADRE

iR (R-PC) T 43 7 FE i Mt v i g1 F o By
IR TE 2 2 G SN, dbiEE BC
T3, EFRE~OHAMNH I o—BE LT, M-sol #H
W72 W/R-PC OFIBL % 4T > T A0, ZEFEERICES
A BENFEICET 2 HMEIE R L, EiE b shTw
T\,

Z Z°C, bl BC o112 & ) M-sol B & UF M-sol
% 72 R-PC OB BE§ 2 BHAliiis 2 %6 C, At
DOIEHE/EZE T EZE (SOP : Standard Operation Proce-
dure) ZEMK L7z, RBFFETIE, M-sol 2 & % R-PC
i SOP O LHOME %17\, R-PC OB ERHE L ¢
DD THET 5.

h &
(R EEED)
1. SOP
SOP X 1. HW 2. sk 3. L2Wah (BHF, HFE
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i, ASE) 40 i (e, BB 5. Rtk
6. ZEEHmEEikE L7, kX SOP Form & L C,
SOP (ZxIts L 7z Redks 2 /ER L 72, i 3IE SOP % #-F
LTiTo7z. BLTFIZSOP (4. /i) OERERT.

2. M-sol DF## (n=16)

WO\ ML S8 5 7 VN v 7 KBP-66DC (JII7&La~
TEEMASH, HE) OF 1Ny ZIZEFHIAK [TAK
RS ] ORIF BSR4, W) 460ml, Hilg~ 7
A ¥ AJE 20mEq (7 VB SHE, B 20ml %
U THIEL, 528y 7 ~\355ml LT AME L7,
KIZE AT —iiit v~ H-1000 OH7E ks T vkaR
2tE) 12 ACD-A i (Bl JMS, JAE) 300ml % 2
AR, T% REEKFET )7 2 A A 1 25 E 7% (K
BEEMRAAHL) 250m] 2L, B CHEIELTB
We L, AEREZRML CHMICHEIEL A+BRE
We L7z, FEREY Vi Y v 7 & » FEJ (5 VER
X&) 500ml 12 A+BHRAW 170ml ZRML, MK
SrEEBRT 7 4 V& —4F &3y &7 KBP-1000F (JIIFE L4
T¥EHAEH) TZANV L= 3 VEFWERRNZ
M-sol ZFH#E L7z, ZOHELZ 6 K5OV V71 b F"
THro 7z, %, % M-sol ICHER A HE [TSCD
SC-201A (7 )V E #4412 T KBP-66DC % #ifi L,
FH12 8y N LTz,

M-sol i&, 7NV3 53V y 7 ALJ (AR, H
50 RV, B RS GER SQ-303W (b <y
MRS, W) CTHEBEEL, HHTAETHE
Z2IREE, HIMSGMHTCRAEL, AT R 14
L7 HHECOMMIRLEL-72001%, R
#%3IMTATH-7.

3. M-sol ZH\27- R-PC ®F##H (n=8)

R-PC ##UL, AMiak O N F — ORFEISIED XK
SRIMEET VYA SY (FVEKRAEH) ICTHRIMLL
72 PC(10 HAZAHY) % 1 HAKCPIRERAE L, FEhiiL 7.
BB A AR, A TEEEASEE TSCD
(FVEHRRSH) 2V HEREETER L 72,

WD 58E PO 23 » 7 KBP-1000FPN (JII7E1L
TEMKXEH) I2PC % DT EZ, 305 8EH 9910
(APRE RG24, HE0) 12T 02,930rpm (2,560
G), 22T, 1047} L7z, 0Ny 7 s i
Ny 7 BB-T030C] (7 VEMRRASHE) 28k, Mg
%% T & BIZTHRFE L7 A% B3 L7z KBP-1000
FPN 12 M-sol Z##t L, 220m! &hn L, T 30 45
BhE L7 BER, XLy MRICER o 22/ 2 L
FETHEY %255 M-sol IZFFiFilE S &, Ei T 30 4 Mk
L7 304k, BESRVI EEMEREL, FAEKT
E L7 B, BENRDOLNIEER, STHRE
95 F CIRERMZIEE L. ##%Eo RPCIE, KY
F L7 4 »#¢ KBP-1000FPN (2 TE#T 7 HRH, AP

N

)
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1. M-sol DA (n=16)

MEERICY 7Y 7L, pH, Na', K, ClI', Mg™*
IREOHEZEM L7, pH, Na*, K, Cl B X1
7 A5 HrEEE (ABL725, RADIOMETER, #5H) 2T
WE L, Mg RE A b HE 50T (Bio Majesty
JCA-BM2250, HARET7— % 2kl&th, Hu) 2T
BFBE(A7 b LQMg L— NI, Z#EATF4 TR
B &4, # ) TllE L7z, deifEd BC Tl s 7z
M-sol GR#LH : 2009 42 A 6 H, PRAFE © HZ2RE
WCCEIRMRAR, ki BRI X B SRk, WE
H:20094£2 H 16 H) m=H 22V THRERICHIZEL,
ARk T L7 M-sol & e L 7-.

2. R-PC HRBLZ BT 5 /MBI B X & BRrZ:
# (n=8)

R-PC ##Hi O » FIVZMWEL, 1 3y ZHEOH
A - BACHRE U O L s MBS B B ER 5
HrEEE (XE2100, ¥ A A v 7 A%kR &4k, Tehi) 12T
e L, REAREEIENCEADONEBEICTE 2—
Ly ME(72T7F—=b 47 A TPIRIE, #Hk
SHAA A, BWH) THEL, BUUERB X URER
R

3. R-PC OMBMZEILE & UHEREHAE (n=8)

PH#L1, 3, 5, 7TH®IIYH 7Y 7L, pH, Na’,
K", ClI', Mg i, Glucose I, P-selectin Pz
OWE, T ¥ 7 OBED Swirling DF = v 7 & FE
Wi L7z, pH & BIFAEIE M-sol DR & AR FE M
L 7z. Glucose i1 AE L HEV O ITEEICTAF U F
F—¥-UVEE (VFy F Zha—21, #hl&Hs3
ARAT 4 —, FH) THMELER»SHEL L. M
IIMRDTEMAL % 7R $ P-selectin Btk =i&, FACSCalibur
(Becton Dickinson, Franklin Lakes, NJ) 2T FITC
Pt CD61 Hifk (Becton Dickinson) 35 & OF PE #:#
~ 7 ALk b CD62P Fifk (Becton Dickinson) % >
Tl L7-. CD61 + Mifg 2RIz 5 A CD61+CD62P +
e OB A A 5 P-selectin M2 BT L7z, £72,
#1, 3, 5 7HHBRTOREINHIT- 7.

4, MBERHBBIOCLY FMEY ViRERNE (n=3)

MSURIBIEO MEFMOMRBO—2 L LT, XKD
I/ DA R BR % 88 X 7- 38 3 H % (FRIfL 5 H %)
RPCoo% 7Y 7L MR EBL LY MM+
VUBENEERER L. MEEERF TS aL—
M EH VT, 35C T4 HMELA. 7 HEOH
ElL, HEHCTHMORBLMRA L. $7/2, UHED
HEE, 79 LHMETVEET TOME DA M % i
AL, RHRHEE L. TV FFFY ViBEEIIHASE
WML 727 2 V) —F =% i A 2T 4
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Table 1 Comparative analysis of the composition of M-sol

M-sol manufactured at the M-sol manufactured at the
M-sol # Shinshu University Hokkaido Red Cross Blood
Hospital (n=16) Center (n=4)
pH 6.83 +0.06 6.85+0.01
Na* (mmol/1]) 1514 152.1+1.09 153.0+0.82
K* (mmol/1]) 3.00 2.79+0.05 2.80+0.00
Cl™ (mmol/]) 82.6 783+0.70* 82.8+0.50
Mg?* (mmol/]) 1.60 141£0.05* 1.53+0.06
mean +SD mean = SD

# according to reference 11

*, Mann-Whitney's U test was applied; p<0.05 indicates statistical significance compared
with M-sol manufactured at Hokkaido Red Cross Blood Center.

Table 2 Platelet recovery and reduction of plasma pro-
tein in R-PC

90.8+3.2 (87.1)
93.3+1.6 (90.4)

Platelet recovery! (%)
Plasma protein reduction? (%)

mean = SD (minimum)
D Platelet recovery was calculated using the formula
_ Post-platelet count — Pre-platelet count (/) %100
Pre-platelet count (/)
2 Plasma protein reduction was calculated using the formula
Pre-protein — Post protein in R-PC (g/dl)

= . x 100
Pre replaced plasma protein (g/dl)

7t (. FARY —="ES24S £ v b, Afb&E N A
FE TR AR, W) THMEL B, B
WHE (=¥ F &2 88Em CSEL £y b, AL
A A+ ¥V A AR OFIMEEEZ 006EU/ml Td
h, IhEBHERE L7

5. EHLEL

el 7 blE, PSAW Statistics 18 (IBM SPSS Stat-
ics180) ZMEH L, AJtidk T L 7z M-sol & JbifEE
BC Tl S 7z M-sol & DK D MK Mann-Whitney
U #E, R-PC DML S X OHEREIC B Ml H H 50
RREEOATIE EREIC X 5 1 TR E OO 247 -
7. B, AEME p<OBETARLE L.

6. fFid

ARIFFeIE, AMiRRIC B 5 ERMZERE [hEics
V2 PRI & 2 BIVEH PR IC B3 20198 ) Ofi
MBS B D B aTERRIIZE & LT L 7.

= R

1. M-sol DHKIRE (n=16)

ARhiag TIRE &7z M-sol ® pH, Na*, K", Cl, Mg*"
BEOFIEMHEIE, FNFN1683, 1521mmol/l, 2.79
mmol/I, 78.3mmol/I, 141lmmol/] T& - 72 (Table
1). dtifgiE BC @ M-sol & DI TIE, Cl°, Mg™ ik
AZ NN 45mmol/l, 0.12mmol/] AT, HEEA
bz (Tablel).

Table 3 Composition and functional tests on day
one after the manufacture of R-PC

Day 1 (n=9) CV%
pH 751£0.10 1.3
Na* (mmol/1) 150.9+0.83 0.6
K* (mmol/1) 2.71£0.06 2.2
Cl™ (mmol/]) 779+0.35 04
Mg?* (mmol/]) 1.39+0.08 58
Glucose (mmol/10"*PLTs) 176156 89
P-selectin (%) 5.50+547 99.5
Swirling Good

mean = SD

2. R-PCHBUZH T 3 MMRERE S LU EBREE
(n=8)

R-PC FRENC BT 5 /MR B X VEABREED
SEIMELE, 908%, 933% TH Y, ZNENORMES
871%, 904% T -7z (Table2).

3. R-PC DHBRZELH LUHEERE (n=8)

FE1 BB W, pH, Na', K, ClI°, Mg* i,
Glucose ## B, P-selectin B PE3E 0 5 H & & B R 5L
(CV%) 1&, £h2zh 751 (1.3), 150.9mmol/I (0.6),
2.71mmol/1(2.2), 779mmol/I1(04), 1.39mmol/I (5.8),
17.6mmol/10“PLTs (8.9), 550% (995) T& - 7> (Ta-
ble3). F7z, ## 1 HHEB L7 HZIZBIT S Swirl-
ing XRIFTH -7z

W5 450> R-PC #1887 HNC BT 28055347 T,
pH, K'##Ex EAMIM%EZ /R L, Glucose #EEIE T BEAH
M%mR L7z (Fig.1). ZoMoflEmEBiconT, JE
HEIZ & 5 1 JCHLE D5 8o CHE % H A2 B33
Do h ot (Figl).

4. WEEBESLIUVIC KX VEEAE (n=8)

R-PC oMl 13, Touay v T7 HEOHBIS
L B2EMOEREIIRDOONT, 4 HED 7 T A %00
FHICB W THMBEOFRE RO S h -7z (Table
4)., F72, TUFMFTUVRER, £@Touy P TR
HOMMEEDORR TH 5 0.06EU/ml Kiili TdH - 72
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Fig. 1 Analysis of the composition of R-PC (n=8).
The following R-PC parameters were analyzed until the seventh day: pH, Na*, K*, Cl~, and Mg?* concentrations;
glucose level; and P-selectin positivity. Error bars on the line graphs are the mean = SD. *indicates statistically sig-

nificant parameters.

Table 4 Bacterial and endotoxin tests of R-PC 3
days after manufacture

R-PC Bacterial test
14 days

Endotoxin
level (EU/ml)

Lot number 7 days

<0.06*
<0.06*
<0.06*
<0.06*
<0.06*
<0.06*
<0.06*
<0.06*

0 3 O Ul W N
|
|

*  less than the detectable level.

(Table 4).
z =

PC #liid, FEva Mk EIvE I 2 0 2 S5 <
ZOFPisk L LT W/RPC OFENEGRTH H. Al
HTHEWER RN > & — ORI 25T,
SOP (2 - 727 K HEBERR ) » 7 v & v 72 B
G-sol 12 & % W/R-PC DB %2 1T > Tz, Lo L

Table 5 Proposed standard of R-PC with M-sol

Standard criteria
pH >7.20
Na* (mmol/1) 149.0 ~ 154.0
K* (mmol/1) 2.60 ~ 3.00
Cl~ (mmol/]) 76.0 ~ 83.0
Mg?*+ (mmol/]) 1.25 ~ 1.60
Glucose (mmol/10"PLTs) >145
Platelet recovery (%) >80.0
Protein reduction (%) >90.0
Swirling Good
P-selectin # (%) <14.00

# should be measured if FACS is available.

%55, Gsol \&, M/MIOBEREZ RINCHEFT 52 L
AL, BB RS T 2 2 LAETH -
72. —7J5, M=sol & H\v72 W/R-PC 1&, Mfi/MROBEREDS
REFICR72N 2720, TR IERR B & O
MERPBONE EHESNTNEYY, 22T, M-
sol Z E#ii & L7z R-PC ZBeEH & LCHEMT 572
D O F IR TS & FE it L 7.

BePFH S L 72 M-sol ® Mg*", Cl 5 1, B3R5 < 1
Ny ZEOEFEIIT TS BC LD b 0%
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W12 5 lb 53, JbifE BC THE L 72 M-sol ®
Mg, Cl L KL C, bT 0 TiEd 5056 H I
o7z (Tablel). LA L, SHOKE T, FRERH
LZORHRDOKFEIITE Lol 22T, BN
L7z M-sol 12 & % R-PC D it BMAARE R & 5 &, 1/
AR X OEERERITE I1290% 22 THD,
TRAEL 24 We 212 BT B pH X 751, Swirling 138 2 v
MIBELTETRIFCTH o7 (Table2, 3). E5HIT,
AKhai%TD G-sol 12 & % W/R-PC B E %D P-selectin
Btk (n=9) 25279% (R¥%EET—%) 3L, M-
sol 12X % R-PC TIZ550% THo7z. v 727 Al
MM DIEHAL 2 3P 2 X 3 5 L s S hTw
%9 Ktk CHFHE L 72 M-sol o Mg i 1Ak il
BC 2RI Z /R L CTW722%, Swirling & P-selectin
DFERD S R-PC DEHWALZ R TR 2 d o720 2
2, A TO Msol H D= 7 42 ¥ 7 A EHFRDEIZL
BRI T H o - LM S N7z, B, dbifElE BC
OWNIF—FI2 X b &, Mg I 1.20~2.00mmol/]
OFFAIZ B W TH/IMARREIZ ISR VW E SRTWw b,
L7755 C, RIS BT % SOP ##sy L T e
L 72 M-sol B & U8 M-sol {2 X % R-PC SV I3 BIFIZHR
Y (M QARY Al 1= g Bl

R-PC BB ORREHHT (7 HRE) 2BV THZE S
72 pH ©ZE4LIZ, M-sol ® pH 2B L TWAE EEZ 5
N7z dbiEil BC o#iEIc & 5 &, REE % o R-PC
@ pH A%, FHHAET (7.1) 12~ 02 K F ¥ 5 EH I,
M-sol @ pH %9 6.8 TH B 720 & ENTWBY . Glucose
WO T B, M/MEOREERIC X W A U228
FLEEZ oM, RS MO L & B
LTV 512, KIRED EAEITICOWT D [H
BRI, R RIS & 2 IR IS AE S K ofilia st
MIMCEIDAELHHEEEZEZ LN, WTFNLd RPCO
7HMLORMBAAICBIEETH ), HEKEOAR
W% 2D B0 —DOIREIC R 2 WHEES R S L
7= (Fig. 1).

M4EkRZE L7z PC T, MW OIS E 5D A 75
WMEINTVEY 2 L LAads, Bz ins,
BePFHS L C 3 H® R-PC OMIBREB L 'Y F b
FUUREER, WINLBEMES D VIIMILRALITT
Holz. ZOFIIFHK A OFHEL /2 R-PC OER AR
ENTWBLEWHIRD—> L %% (Tabled).

M-sol DAL (Fawft) FBEICHE ST Twa 720t
RASRET D 5 2%, BEN KA & LT R-PC O #G
REEIEDOOLN TN/, £2C, KAfFEEEL
THIRBH 572012, A ORGFEELE E D72 (Ta-
ble5). BhEEHEIX, 1 3HH TH &ML 72 BH O
AR LB B2HME 2% H DT, ZOMDOEE
12 R-PC O#E% (Table3) @ 95% Z#EHPH (mean =
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2SD) #HARE L7, B, RPCHEEHZD pH I,
Bk L7z & 912 M-sol ® pH O¥EZZITHVEEZ L
N7z, 8512, WIEMERS Ty FTho/zZ &R
NWIDEDHEDONLEANH 5722 L, MEKLED
WEEE LORESYEE L TED/. 7, P-selectin
Bk, 7u—H%Af A= —ZHullE L) —
e DMk RS A v, HEEETER
Ze L7-.

Fx Ofigk T, T OB BEHE L JIZ SOP %85 L
72 R-PC ORI BB SN T W5, SOP I2EDWT
FEL L 72 HARILE RO R-PC TOAREGAEHED &1L
985% L 7> THH,SOP DTHB XU Table5 /R L
T-HEREOHPIL, RFLb0Tho72EZzON
5.5 kbbb, BKEEBREICBIL IOk AN) F—T g
YERMEATL, BaEEERITLIEIILD, MEOR
Ak S N7z R-PC OBENFHESTRETH L EF R 5.

= B

EHLE M-sol B8 X O° M-sol # fiv 7z R-PC 1%, & RH#
BERIIZ B\ T, SOP Z 1B/ Ladt) 70 S B iE %2 B E 9
R, REORIEINA-BENZREH L L CoFE)s
TEETH 5.

AWFIED—HBIE, AT @R A BB 4 B3R - R
WELFX 2T M =V A TV AREWTEEEN BEN IR B o #
1E 70 BB AR - N AL\ 2 B3 5 F5E (H20—1% 3E——#—006)
CERE 20-21 4E KFPE) B X OT Bl B4R 03I AH] o ffE 1 —
FRIZ S0 AR O F2HEEIR & 2 Oxtit— (H20— R HE—f—
009) J CFRK 2022 £ EARTE) 70 5 ORI AT & ) FEH L 7.

& Mesol 3 X U R-PC F#ICBIT 2 5%, HBS2BY
F LT dbimER it v & — |0 E I L 4.
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AN INSTITUTION
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Yasuhisa Hasegawa", Takashi Kobayashi", Junichi Hirayama®, Mitsuaki Akino®, Hiroshi Azuma®
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"Division of Transfusion Medicine, Shinshu University Hospital
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Abstract:

Washed/replaced-platelet concentrates (W/R-PC) have been used to prevent non-hemolytic transfusion reac-
tions. The manufacturing process of W/R-PC varies across institutions. Additive solution M-sol has been reported to
retain the stability of platelet function. In this preclinical study, we developed a standard operating procedure (SOP)
for manufacturing replaced-platelet concentrates (R-PC) with M-sol and analyzed the quality of these R-PC at a single
institution.

The following parameters of R-PC with M-sol (n =8) manufactured according to the SOP were analyzed: pH and
Na*, K*, Cl', and Mg* concentrations. Functional testing of R-PC one day after manufacture consisted of the number
of platelets, glucose level, P-selectin positivity, and swirling. In addition, we also performed both bacterial and endo-
toxin tests of the products.

The values (mean) of R-PC parameters were as follows: pH (7.51), Na* (150.9 mmol/I), K* (2.71 mmol/I), Cl~ (77.9
mmol/1), Mg* (1.39 mmol/I), glucose (17.6 mmol/10*PLTs), and P-selectin (5.50%). A trend was observed for changes
in the values of pH, K, and glucose of the R-PC until the seventh day. The process of R-PC manufacturing was vali-
dated by setting the recovery of platelets as 90.8 = 3.2%, reduction of plasma protein as 93.3+1.6%, and presence of
distinct swirling of all R-PC. Quality was confirmed by the negative results of bacterial tests in 14-day cultures and
undetectable endotoxin levels.

We propose that the R-PC standard met the criteria validated by the preclinical study. These findings indicate

that this SOP can be used to manufacture M-sol and R-PC for clinical use at individual institutions.

Keywords:
Preclinical Study, M-sol, R-PC, SOP, Standard

©2011 The Japan Society of Transfusion Medicine and Cell Therapy
Journal Web Site: http://www.jstmct.or.jp/jstmet/



