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MULTI-DAY STORAGE OF PLATELETS AT ROOM TEMPERATURE
IN A CONTAINER WITH HIGH OXYGEN PERMEABILITY
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Kinuyo Kawabata'", Takashi Ogata'”and Hitoshi Ohto'’
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“Kawasumi Laboratories, Inc.

The performance of platelet concentratest] PCsO for transfusion is greatly limited by their short
shelf life. A highly oxygen-permeable containerd PO-80, Kawasumi, Tokyo was developed as an ap-
proach to extending the shelf-life of PCs. Here, we compared PCs containing a high number of plate-
lets] 4x 10"/250mL plasma/bagstored in a PO-80 container with those stored in a standard bag con-
trold PL2410, Baxter Healthcare, USACby monitoring platelet biochemical and functional parameters
for up to 9 days.

Three of six bags in the control bags had a pH below 6.2 by day 7. These PCs also showed the
disappearance of swirling, a rapid drop in glucose combined with a marked increase in lactic acid, ac-
celerated P-selectin expression on platelets and an earlier decrease in both 0 HSR and aggregation of
platelets in the observation period. In contrast, only one of six bags had a pH below 6.2 by day 9 in the
PO-80 container. Further, there was no disappearance of swirling. Other biochemical and functional
parameters of PCs in PO-80 showed a slower change compared with those in the control bag. Overall,
the in vitro characteristics of PCs showed a lower level of deterioration over 9 days when stored in a
higher oxygen-permeable container than in a conventional bag. It is suggested that this newly devel-
oped highly oxygen-permeable PO-80 container will preserve adequate platelet function for longer
storage periods and with higher PC yields.
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Table 1 Capacity and oxygen permeability of the
control and PO-80 polyolefin containers

Oxygen permeability Volume

Name Oml/m2x day x atmO Omld

PO-80 2,660 1,000

PL2410

0 ControlO 2024 1,000
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Table 200 Platelet count and mean platelet volume MPVO on storage for 9 days

day 0 day 1 day 3 day 5 day 7 day 9
Platelet PO-80 176.7+ 1638 1770+ 169 1770+ 246 1652+ 181 1668 + 195 1653+ 17.7
count Control 176.7+ 1638 1718+ 163 1745+ 234 167.7+ 157 1675+ 149 1595+ 173
0> 104/ pl0] P-value NS NS NS NS NS NS
PO-80 73+ 02 70+ 02 69+ 0.2 71+ 04 71+ 03 72+ 03
MPVO fIO Control 73+ 0.2 71+ 02 71+ 03 71+ 04 74+ 06 78+ 09
P-value N.S N.S N.S N.S N.S N.S

Values are the mean+ SD,n [ 6.

Table 30 Characteristics of high-concentrate PCs[J 4 x 10%/250ml plasma/bag(] during storage in PO-80 and

Control bags

AU Number of PCs by swirling score

score at day 7 Score at day 97

0 10 20 0 10 20
PO-80 0 0 6 0 3 3
Control 0 3 3 3 2 1
BO Number of PCs by pH value

pH at day 7 pH at day 7
062 620 68 068 062 620 6.8 068

PO-80 0 5 1 1 5 0
Control 3 1 2 3 3 0

U P-value J 0.05

P-value by cumulative chi-square test between PO-80 and Control.
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Fig.1 Change in pO./pCO; of PCs stored for up to 9 days
Data are expressed as the meant SD, nOJ 6.
A pO,, BO pCO.. O O PO-80, O O Control.” PO 0.010 " PO 0.05.
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Table 40 Platelet functions of platelets stored for up to 9 days Values are the mean = SD.

T by paired t-test(] two-tailed[]

Day PO-80 Control P-value®

0 828+ 5502l 0 ad vs.0 b1 c[I1J d(1T e[11 0.05

1 795+ 45 798+ 43 N.S
Aggregationd %11 n 0 6ADP 3 801+ 15 803+ 18 N.S

O5umol/I0 O collagend 5 g/mi0 5 785+ 42 763+ 39 N.S

7 724+ 44000 677+ 114000 N.S

9 62.7+ 17.70¢c0 423+ 2860¢e0 N.S

0 770+ 54020 0 al vs.0 b d11 N.S[TJ all vs.

0 c[1J 0010 a0 vs.00 e[T] 0.05

1 766+ 64 741+ 31 N.S
Hypotonic shock responsel] %[T] 3 739+ 30 749+ 32 NS
nl 6 o e ’

5 712+ 21 719+ 41 N.S

7 69.7 + 3,00b0 633+ 11.80d0 N.S

9 598+ 830¢cl 322+ 310C0e0 N.S

0 19.68 + 89020 Oad vs.0 b N.S[J all vs.0 ¢

0 dIJ 0.0510 a0 vs.O e[1J 0.01

1 1269+ 63 1460+ 73 N.S
P-selectin-positivel] %[ n 0 4 3 1691+ 93 1708+ 9.0 N.S

5 2137+ 77 2376 £ 119 N.S

7 3661+ 7.60b0 5883+ 21.40d0 N.S

9 5480+ 17.65¢c0 8054+ 21.15eH N.S




oooooooo Os510 060

g oooooooon
ooooo0oooooooboooooooooo
g oooooooon
0000000o0ooooooooo 10pPL2410
00 0O 0O 0O 0O O OO Baxter Healthcare Corp.0
USA[M 20 CLX-plasticd PVCO MedSep Corp.O
USAL 3CELPI PVCO Gambro BCTO USALT] O
000 40 KBP-PO O O 50 HM-1000PO 0 0 OO
g oooooooon
00o0ooo0o0oooooooooooooood
0000PL4IO00O00ODODODOOODODOO
Ppo800 O OOOOOO
Jooooooooooboooboboboooon
00o0ooo0o0oooooooooooooood
g oooooooon
00o0ooo0o0oooooooooooooood
g oooooooon
ooooooooooooPosOOIOOO 60O
00o0ooobD9onoooobhOoOonoooooag
00000oooooooooooooegouooog
g oooooooon
00o0ooo0o0oooooooooooooood
g oooooooon
00o0ooo0o0oooooooooooooood
g oooooooon
00o0ooo0o0oooooooooooooood
g oooooooon
O0000o0o0o0oooooo0ooUoDOoOdpH
gooooooooopHOOOODODOODOOO
O000000o0oO0OdOpH760 00000000
0000000 0*™WOoO0OpHO 6800000
000000o0oooooggme2000000Od
Jo000oo0oooooooooo®™oood
ooooooopoooooenoUpHO 72000
g oooooooon
O070000000OPOBOODOOODOOOO
ge0d00D10000pHG200000003
0000000 Demont et all] 200200 20030 O O
Yuasaetall 20040 OO OO 700000000
005000 pH620000000000000
g oooooooon

583

Oo00bDo0b0OpHOOODOOODOOOO0OD0OD
0o0o0ooO0oOooOoooOo*™pgooooo
ODpHO 6200000004000000000
cooo3goposobObOO10MmOoOnoon
oooboooobooooooooooboooooDo
cooooooboocoobooooOoooOoooon
oooboooobooobooooboooooo
oobooooooooooocoobooooono
OO0O0ooDOHSROOOOOODOOOHSRODO
cooooooboocoobooooOoooOoooon
oooooooooooooooooooooDo
coooooooocoobooooOooOooOoooon
Oo0oooOo ADPODOOOODOOOOMIOOO
coooooooocoobooooOooOooOoooon
ooooooO0oooooObOO0oooo0ooooon
OOO0OHSRODO POSOOODOOOSOOOOO
600 DOO0O0O0ODOO0O00O0oDOoOooDOoOooDn
cob0s320 0000000000000 0000
ooooopo-s0CDO0OO090O000O0O 630
coooooooocoobooooOooOooOoooon
0420 00000000DO000OP-00000
coooooooobOOobOoooooboOoooon
oooboooobooooooooooooooDo
cooooooboooobooooOoooOoooon
O0*000P-0O000000D0DOOODOOO
0o0o0ooooOoOoo®oooooooenon
Opo80OI0OOOSBO O0DOOODODODOODO
cooo0OO0Oso booboooooooooon
oooboooooobooooooooon
oobooooboooocoooboboooaon

0 KBP-POO 1,000ml 0 OO0 OO O O 1,900ml/

m’x dayx atmO0 0000000000000
doddoooo sgooooooooooon
goo0oU0OOpHOOOOODOOODOOOOOOO
O00*"0000000inviroOOOOOOOO
0000000030 0ouUouoooopPo-8od
dodooooogooosgoo7rooooon
goooOoOoOoOoOoOoOoOoOoUopoOoOoDOooOoo
oo oooooooon
00000000000 U0O0OinviveOODOO
ddddooooomoooooooogoood



584

OooooDbOooboOooissnooono7on
oobooooooOoooobOoboOoobooOooooon
0005000000000" 00000000
oobooooooOoooobOoboOoobooOooooon

gogboooobrroboobbooboo™@on

0000000000000 000 PL24100 0O
0000 2024ml/m*x dayx atm 0000000
0000000000000000000000
00000 FDADOD 700000000000
0000000000000000000000
0000000000000000000000
0000000000000 00 PO-8OOODO
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
ooo
O O

10 Dumont L.J & van den Broeke TO Seven-day
storage of apheresis plateletsO report of an in vi-
tro study. Transfusion, 430 143—150, 2003.

20 Dumont L.J, AuBuchon J.P, Whitley P, et alOJ
Seven-day storage of single-donor plateletsO re-
covery and survival in an autologous transfusion
study. Transfusion, 4200 847—854, 2002.

30 de Wildt-Eggen J, Schrijver J.G, Smid W.M, et
al O Platelets stored in a new-generation con-
tainer. Vox Sang, 7500 218—223, 1998.

40 Yuasa T, Ohto H, Yasunaga R, et ald Improved
extension of platelet storage in a polyolefin con-
tainer with higher oxygen permeability. British
Journal of Haematology, 12600 153—159, 2004.

50 Pieter F, van der Meer, Ruby N.I. Pietersz, et al(J
Storage of platelets in additive solution for up to
12 days with maintenance og good in-vitro qual-
ity. Transfusion, 4400 1204—1211, 2004.

Japanese Journal of Transfusion Medicine, Vol. 51. No. 6

60 Yuasa T, Ohto H, Suzuki A, et alC New plasma-
reduced synthetic media, Fukushima cocktails,
for the storage of platelets for transfusion. Trans-
fusion Science, 230 37—46, 2000.

70 Edwin AB, Jeffrey LW, Alvaro A.P0 Paired com-
parison of Gambro Trima Accel versus Baxter
Amicus single-needle plateletpheresis. Transfu-
sion, 440 1612—1620, 2004.

800 Murphy S, Kahn R.A, Holme S. Phillips G.L, et
ald Improved storage of platelets for transfusion
in a new container. Blood, 600] 194—200, 1982.

90 de Wildt-Eggen J, Schrijver J.G, Bouter-Valk H.J,
et ald Improvenment of platelet storage condi-
tions by using new polyolefin containers. Transfu-
sion, 3700 476—481, 1997.

100 Ishikawa Y, Sasakawa S[ Platelet storage in
glow  discharged-treated polyvinylchloride
bags Effects of a plasticizer on platelet hypo-
tonic shock response. Vox Sang, 470 330—334,
1984.

110 Van der Meer P, Pietersz R & Reesink HO Leu-
coreduced platelet concentrates in additive solu-
tionO an evaluation of filters and storage contain-
ers. Vox Sang, 8100 102—107, 2001.

120 Fijnheer R, Modderman P.W, Veldman H, et alC
Detection of platelet activation with monoclonal
antibodies and flow cytometry. Transfusion, 300
20—25, 1990.

130 Holme S, Sweeney J.D, Sawyer S, et all The ex-
pression of p-selectin during collection, process-
ing, and storage of platelet concentrates rela-
tionship to loss of in vivo viability. Transfusion,
370 12—17, 1997.

140 Lee D.H & Blajchman M.A[ Novel platelet prod-
ucts and substitutes. Transfusion Medicine Re-
views, 1200 175—187, 1998.

150 Kuehnert J.M, Virginia R, Roth N, et all
Transfusion-transmitted bacterial infection in the
United States, 1998 through 2000. Transfusion,
410 1493—1499, 2000.




