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REDUCTION OF BACTERIAL CONTAMINATION USING A BLOOD COLLECTION
SYSTEM WITH INTEGRATED PRE-DONATION DIVERSION POUCH

Yoshimi Matsuda®, Kanako Shuto?, Masahiro Satake”,
Norio Arakawa”, Kenji Tadokoro® and Takeo Juji®
UTokyo Metropolitan Red Cross Blood Center
?Tokyo East Red Cross Blood Center
ITerumo Corpeoration R & D Center
“Tokyo West Red Cross Blood Center
9Tapanese Red Cross Central Blood Center

In order to decrease the contamination of blood components by bacteria, a diversion pouch-
integrated blood collection system is being introduced to blood donation programs in some countries
in Europe. The system is designed to collect the first 20~30 mL of blood into a diversion pouch be-
fore blood collection, thereby eliminating the blood that may be contaminated by the highest number
of bacteria residing on the skin. To verify the efficacy of this system on bacterial removal, blood ali-
quots drawn from the bacteriacoated juglar vein of dogs were serially cultured. It was observed that
the number of cfu of bacteria decreased as the pre-donation sampling volume increased and no bacte-
rial colony was detected in tubes after diversion of the first 27.0 mL of blood. A blood collection kit for
platelet apheresis was integrated with this satellite bag circuit and was tried on a volunteer for plate-
let collection. No serious problems were encountered except for the unusable volume of 20 mL of
blood collected in the pouch. The strategy of discarding the first 20~30 mL of blood before collection
may decrease the rate of bacterial contamination of blood components, especially of apheresis-
derived platelet concentrates.

Key words : bacterial contamination, blood donation, skin disinfection, diversion pouch
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Fig.1 Diagram of the blood collection kit with integrated diversion pouch.

Table 1 Bacteria and culture conditions used for the animal experiment

bacteria No. of ?é)fﬁl}ii%actena media Culture conditions
Staphylococcus epidermidis 104, 109, 102 BHI agar 37¢, 24h
Staphylococeus aureus 104, 109 BHI agar 37T, 24h
Propionibacterium acnes 104, 109, 102 GAM agar 37T, 96h, anaerobic
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Fig. 2 Relationship between the number of bacterial cfu and the volume of blood
drawn.
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Table 2 Collection experiment for skin plug

Fractions where skin plug was found frequency

0~ SmL 13
5~ 10mL 1
10 ~ 15mL 0

others 1~

* Skin plug was found inside the needle after blood was
drawn.
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Summary

This study evaluated a newly developed polyolefin bag, which has a 50%/m®
higher oxygen permeability to extend the shelf-life of platelets. Single-donor
aphaeresis platelets were pooled, separated equally inte two bags, PO-80
(08 1 capacity) and KBP-PO (1 1 capacity) for control, and stored in plasma
for up to 7 d. Platelet biochemical and functional parameters were monitored
in bags containing high (42 x 10"'/250 ml/bag, # = 9} and low (2:0 x 10'"/
200 ml/bag, n = 3) concentrations of platelets over the storage period. After
7 d of storage, the PO-80 bags containing high concentrations of platelets
had a better pH (mean pH &74) than those stored in KBP-PO (pH 632,
P < 0-01); none of the nine PO-80 bags with a high platelet concentration
had a pH below 62, compared with four of nine controls (P < (-05).
Similarly, lactate values were 20-19 mmol/l and 28:09 mmol/l respectively
(P < 0-05). Aerobic metabolism was maintained better with greater O,
consumption and less lactate generation in high-platelet concentration PO-80
bags than in the control bags. A significant difference was also found in pH,
pCQ; and lactate levels between the two bags containing low concentrations
of platelets during the 7-d period. The in vitro characteristics of platelets
declined less over 7 d when stored in a higher oxygen permeable container
than in a marketed bag.

Keywords: platelet, preservation, lactate, pH.

The steady increase in demand for platelets because of more
intense treatment schedules and the increased use of ¢hemo-
therapy has placed considerable pressure on the logistics of their
supply. Moreover, the rapidly ageing populations in many
developed countries will reduce the supply of blood and blood
components in the near future. In response to these require-
ments, measures have been taken to maximize platelet use,
including development of polyolefin containers (Murphy, 1999}
and storage media (Boomgaard et al, 1994} that increase the
storage time, and splitting an aphaeresis-collected high platelet-
yield unit into two therapeutic deses (Jacobson et al, 2003).
Because of the short storage time for platelets, 5 d world-
wide and 3 d in Japan, more platelets for transfusion become
outdated than any other blood component. The introduction
of nucleic acid amplification tests for hepatitis C virus, human
immunodeficiency virus and hepatitis B virus have further
reduced the supply of platelets. Extending the storage time to
7 d or more would significantly increase platelet availability

© 2004 Blackwell Publishing Ltd, British Journal of Haematology, 126, 153-159

and contribute to health care efficiency. The acceptable in vive
performance of platelets stored for 7 d has been demonstrated
(AuBuchon et al, 2002; Dumont et al, 2002; Rock et al, 2003).

The projected increase in demand for high quality platelets
has made it necessary to optimize the conditions for their
preservation. A pH above 7-6 or below 62 has been shown to
correlate with decreased in vivo efficacy of platelets (Murphy
et al, 1994). Seven days storage of pooled buffy coat-derived
platelet concentrates (PCs} in a second generation bag with
higher platelet yields (4-0-5-0x 10'") is reported often to
result in a pH drop to below 60, platelet swelling, and
disappearance of swirling (de Wildt-Eggen et al, 1997). The
rate of pH drop during storage is proportional to the platelet
count {de Wildt-Eggen et al, 1997).

In this study, we evaluated a newly developed polyolefin
container, which has higher oxygen permeability than con-
ventional second generation platelet storage bags. It would be
anticipated that higher oxygen permeability of a container

doiz10.1111/.1365-2141.2004.04994 %
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would allow platelets to generate energy by aerobic glycolysis
instead of by the anaerobic pathway, in which a higher amount
of lactate is accumulated. This would maintain the pH of the
medium within the appropriate range resulting in platelets ina
better functional state.

Materials and methods

Platelet preparation

This study was approved by the Institutional Review Board of
Fukushima Medical University. With acid-citrate-dextrose
solution {ACD) (Terumo, Tokyo, Japan) as an anticoagulant,
platelets were collected from donors by aphaeresis with a cell
scparator (Amicus; Baxter Healthcare Corp., Deerfield, IL,
USA) using software for double access, The donors gave
informed consent and reported no consumption of medica-
tions known to alter platelet function or of antibiotics for 7 d
before donation. A high {4 x 10'Y) or low (2 x 10'!) platelet
collection was programmed depending on the donor’s platelet
counts before aphaeresis. PCs collected from two donors with
the same ABO blood type were pooled using a sterile
connecting device (TSCD; Terumo) and divided equally into
a newly developed bag PO-80 (Kawasumi, Tokyo, Japan) and a
commercially available polyolefin second generation bag
{KBP-PQ; Kawasumi). The characteristics of the two contain-
ers regarding oxygen permeability are shown in Table I Units
containing high and low platelet concentrations had 250 ml
and 200 ml of plasma respectively, in one bag.

Evaluation of functions, biochemistry and viability of
stored platelets

Platelets, stored for up to 7 d at 22°C with agitation at
50-60 strokes/min on a flat shaker, were evaluated on days 0,
1, 3, 5 and 7 of storage. Samples for analysis were removed
aseptically by swabbing the sampling site coupler with 70%
alcohol and then inserting a sterile needle attached to a syringe.
Platelet counts and mean platelet volume (MPV) were
determined using an electric cell counter (Sysmex K-2000;
TOA, Kobe, Japan). Hypotonic shock response {(%HSR) and
aggregation were measured after diluting the concentrates to
30 X 10*/ml using the same donors’ plasma, which had been
stored frozen. The %HSR was determined using a photometer

Table 1. The capacity and oxygen permeability of the polyolefin con-
tainers studied.

at 610 nm (UVIDEC; Jasco, Tokyo, Japan) and was expressed
as the decrement in light transmission during recovery from
shock as a percentage of the total increment. Platelet aggre-
gation response to double stimuli, 5 ymol/l ADP and 5 pg/ml
collagen at final concentrations, was measured with Hema-
tracer 212 {(PAC-8L, MC Medical, Tokyo, Japan) and was
expressed as the maximum change in transmittance after
stimulation compared with platelet-poor plasma. P-selectin, as
a marker of platelet activation, was not studied.

The pH at 37°C and blood gas (pO./pCO;) of the PCs were
measured using a pH/blood gas analyzer (ABL3, Radiometer,
Copenhagen, Denmark). The pH measured at room tempera-
ture was automatically calculated into the value at 37°C,

To evaluate the metabolism of stored platelets, glucose and
lactate levels in the plasma were measured by standard
enzymatic assays. The swirling degree was estimated visually
with a light source and given one of three grades from 0 (no
swirling) to 2+ (optimal swirling) (Boomgaard et al, 1994).

All platelets were cultured on day 7 using two liquid media,
BACTEC Plus Aercbic/F and Plus Anaerobic/F (both Becton
Dickinson, Sparks, MD, USA} for bacteria and fungi respect-
ively and monitored for 7 d.

The in vivo recovery of platelets stored was not evaluated.

Statistics

Data are expressed as mean + SD. Wilcoxen’s matched-pairs
test (two-tailed) and paired t-test (two-tailed) were used to
compare values of components. Cumulative chi-square test
was used for the analysis of pH values and swirling scores on
days 5 and 7. Spearman’s correlation coefficient (two-tailed)
was used to analyse the correlation between results. A P-value
<005 was considered statistically significant. All analyses were
performed with the software package, STaTMaTe III (ATMS,
Tokyo, Japan).

Results

Evaluation of platelets preserved at a high concentration

Each experiment was performed nine times (Table I1). MPV of
platelets stored in KBP-PO increased significantly during
storage (P < 005) at days 5 and 7, whereas MPV of those
stored in PO-80 were stable until day 7. The %HSR of platelets
stored in PO-80 was maintained stably during the 7d of
storage but that of platelets stored in KBP-PO was decreased
significantly at day 7 (P < 0:05).

The aggregation of platelets induced by double stimuli, ADP

Oxygen Oxygen and collagen, decreased gradually in both bags, however, it
permeability permeability decreased less rapidly in PO-80 than in KBP-PO over the 7 d
Capacity (ml/m™x {(ml/bag x (P < 005).
(ml) day x atm) day x atm} The pH of the bag contents was maintained above 62 for
PO-80 200 2660 155 7 d in all samples stored in PO-80, whereas the contents of
KEP-PO (control) 1000 1900 125 four of nine KBP-PO bags had a pH <62 by day 7. The
mean pH decreased slowly in both types of bag and the
154 © 2004 Blackwell Publishing Ltd, British Journal of Haematclogy, 126, 153-159
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Table II. Platelet functions and biochemical levels of high concentration PCs during 7 d of storage (mean + 1 SD).

PO-80 KBP-PO P-value by Wilcoxon’s
Day n=9 (n=29) matched-pairs test {two-tailed)
Platelet count {x10°1) 1710 130 (a} vs. (b), (c): NS;
(a} vs. (d}, (e): NS
1 1670 + 130 1690 100 NS
3 1720 110 1740 % 130 NS
5 1700 110 1730 £ 170 ¥ NS
7 1720 £ 140 © 1730 £ 170 NS$
Mean platelet volume {f1} 1} 74 £ 02 {a) vs. (b), {c): NS;
{a) vs. {d), (e): NS
1 70105 70 £ 05 NS
3 70 £ 05 72107 NS
5 68 02 ™ 78+ 12 W 005
7 70 £ 02 © gl1x12W 005
Hypotonic shock response (%) 1] 748 £ 44 @ {a) vs, (b), (e} NS;
{a) vs. (d): N5;
(a) vs. (e): 0-05
1 742 £ 40 750 + 44 NS
3 747 £ 41 716 + 44 NS
5 704 £ 61 ™ 522267 NS
7 695+ 73 © 446  32:9 9 005
Aggregation {%) 0 853 £ 87 @ (a} vs. (b): 0:0L; (a) vs. (c): 0-001;
ADP (5 pmol/l) + (a) vs. {d): 0-01, {a} vs. (e): ¢-001
collagen (5 pg/ml) 1 806 + 72 806 £ 67 NS
3 776 £ 70 772 1 60 NS
5 692 + 45 513 + 254 N§
7 587 £ 96 © 3714270 @ 005
pH at 37°C 0 705 £ 003 @ (a) vs. (b): 005; (a) vs. {c): 0013
{a) vs. (d): 0-0L; (a) vs. (e): 001
1 709 + 0-07 695 + 010 001
3 7-06 + 009 670 £ 035 001
5 688 + 015 ® 645 + 047 @ 005
7 674 20229 632 + 048 9 001
pO; (mmHpg) 0 909 + 177 ¥ (a) vs. (b), {c): 00);
(a) vs. {d), (e): NS
1 644 £ 213 586 + 242 NS
3 689 + 161 551 % 195 001
5 641 t 146 ® 813 1 457 @ N$
7 598 + 178 @ 1038 £ 536 N§
pCO, (mmHg) 0 673£74W {a) vs. (b): 0-:001; (a) vs. (c): 0-00K;
(2) vs. (d): 0-001; (a} vs. (e): 0-001
1 571 £ 115 751 1 133 0-001
3 460 + 91 655 + 164 0001
5 483+ 112 440 + 238 @ NS
7 391 £ 759 293 + 223 %9 NS
Glucose (mmolA) 0 1786 + 109 ™ (a) vs. (b} 0-001; (a) vs. (c): 0-00L;
{a) vs. (d): 0-:001; {a} vs. (e): 0001
1 1674 + 155 1603 + 1-61 001
3 1412 £ 166 10:94 % 391 001
5 1095 + 1,55 ™ 655+ 494 @ 001
7 762 £ 226 © 442 £ 427 001
Lactate (mmol/1} 0 341 £ 075 ™ (a} vs. {b): 0-001; (a) vs. {c): 0-001;
{a) vs. (d): 0-G0I; {a) vs. (e): 0-001
1 586 + 203 747 £ 292 001
3 980 + 2:23 1610 + 7-46 ¢ol
5 1511 £ 273 ™ 2443 £ 1079 4 001
7 20119 £ 471 © 2809+ 997 @ 0-01
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difference between them was substantially significant at days
5 and 7.

The pO;, declined by 30% in both types of bag on day 1
compared with day 0, was stable in the PO-80 bags between
days 1 and 7, whereas the pQ; in the conventional bag showed
a biphasic pattern: lowest on day 3 and highest on day 7. The
pCO, decreased gradually in the PO-80 bags over the 7 d,
however, that in the conventional bag again showed a biphasic
pattern: highest on day 1 and lowest on day 7. The difference
between the two bags was statistically significant on days 1 and
3 (P < 0-001) but not on days 5 and 7.

The drop in glucose was more obvious on day 7 in the
control platelets (average, 4-42 mmol/l) than in the PO-80
platelets (762 mmol/l, P < 0-01), although the levels declined
steadily in both groups during 7 & of storage (P < 0-001).
Conversely, lactic acid levels in the supernatant increased
significantly over the 7-d peried in both containers
(P < 0:001), however, as expected it was more rapidly
generated between days 1 and 7 in the control bags than in
the PO-80 bags (P < 0-01, days 1, 3, 5 and 7). There was a close
relationship between the levels of glucose and lactate
{P < 0001, by Spearman’s correlation coefficient).

The switling pattern was clearly observed in all PCs stored in
PQ-80 bags over the 7 d, whereas the pattern was lost in three
of nine PCs on day 5 (P < 0-05) and four of nine PCs on day 7
(P < 0-01) stored in KBP-PO containers.

No bacterial or fungal contamination was observed in any
bag contents.

The initial volume per bag declined a mean of 35 ml because
of sampling.

Evaluation of platelets at a low concentration

Three samples with a low platelet concentration (20 x 10'Y/
bag} in 200 m! of autologous plasma were studied (Table III),
There were no significant differences between platelets stored
in PO-80 and KBP-PO bags over 7d in the studied
parameters, including platelet count, MPV, %HSR, aggrega-
tion, and pO, (except day 3) levels and swirling pattern.
However, there were significant changes from day 0 to days 5
and 7 in aggregation (P < 00l}, glucose (P < 001) and
lactate levels {P < 0:01) in both types of bag.

A significant difference was also observed between the two
types of bag for pH (lower in KBP-PO bag than in PO-80),
pCO; {higher in KBP-PO bag) and lactate levels (lower in
KBP-PO bag) during the observation period.

All bag contents were negative for bacterial or fungal
contamination.

Discussion

The short shelflife (5 d worldwide and 3 d in Japan) of
currently available liquid-stored PCs (at 20-24°C) makes it
difficult to stockpile units of platelets, Thus, shortages of
random donor PCs are quite common and occur largely

because of their increased utilization related to increasingly
aggressive chemotherapy and progenitor cell transplantation
for patients with malignant conditions.

Freezing platelet concentrates does enable prolonged stor-
age, but the available procedures are cumbersome and lengthy,
and result in low yields after thawing and post-transfusion. For
these reasons, much effort has been expended on developing
methods to prepare safer, haemostatistically effective platelets
or substitutes, with longer shelf-lives, These include chilled
storage in the liquid state, platelet membrane fragments or
microparticles, rehydrated lyophilized platelets, red cells with
fibrinogen bound to their surfaces, fibrinogen-coated albumin
microspheres and liposomes bearing haemostatistically active
agents (Lee & Blajchman, 1998; Ericson et al, 2002; Hoffme-
ister et al, 2003).

Liquid storage of PCs was extended to 7 d in 1985 in the
USA but subsequent concerns about the increased possibility
of bacterial proliferation during storage resulted in regulations
curtailing the shelf-life to 5 d (Lee & Blajchman, 1998). An
extended storage period of 7d has again been recently
proposed along with the use of bacterial screening methods
and/or pathogen inactivation technologies.

In the present study, we evaluated the quality of platelets
stored in a higher gas-permeable container developed to
maintain the platelet medium within appropriate ranges.
Aphacresed PCs were examined at constant platelet counts and
plasma volume combinations (42 x 10'" platclets/250 ml/bag
for high concentration; 2-0 x 10*'/200 mU/bag for low concen-
tration) for up to 7 d of storage. Platelet parameters declined
gradually during storage, and wete more obvious for the high
concentration of platelets.

The initial pH, average 705 in the high concentration and
712 in the low concentration, was determined primarily by the
whole blood to ACD ratio and the haematocrit of the donors.
Over the next 24-48 h, the bags lose CO; until the rate of loss
from the bags mote closely approximates the rate of produc-
tion from metabolic sources (Dumont & van den Broeke,
2003}, The component pH then begins to decline. A pH >7-6
has a detrimental effect on cell damage and in vive platelet
recovery dropped when stored on an elliptical agitator
{Murphy et al, 1982). In the present study, no PCs stored in
PQ-80 showed a pH >7'5 in both the high and low platelet
concentration bags. The generation of lactic acid from
anaerobic glycolysis for ATP production was the main cause
of pH decline during storage (Kilkson et al, 1984). PCs with
higher yields showed a decline in pH after 5 d of storage.
Therefore, the availability of containers with higher oxygen-
permeability is essential for improving platelet storage.
Both in vitro and in vivo experiments (Dumont et al, 2002;
Dumont & van den Broeke, 2003) have demonstrated an
extended platelet storage of 7 d in Extended Life Platelet (ELP)
bags, however, one PC showed a pH below 60 before day 5
with attendant loss of all other measurements of in vitro
function. This phenomenon was similar to four of nine high
concentration PCs stored in a control bag having a pH below

156 © 2004 Blackwell Publishing Ltd, British Journal of Haematology, 126, 153-159
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Table II1. Platelet functions and biochemical levels of low concentration PCs during 7 d of storage (mean £ 1 SD).

Day PO-80 (n=3)

KBP-PO (n = 3) P-value by paired t-test (two-tailed)

1010 + 20 @
1010 + 70
1010 + 40
1010 + 8o &}
1000 £ 16«
72+ 03 ™
69 04
69t 04
68 £ 04 W
68 £ 049
736 £ 104 @
696 82
649 + 63
644173 ®
563 + 41 @
943 £ 32 W
907 1 06
867 + 21
827+ 38 ™
820 t 46 ©
712+ 001 ¥
727 + 0:03
736 + 004
731 £ 004

Platelet count (x10%/1) ¢
1
3
5
7
[
1
3
5
7
[
1
3
3
7
0
1
3
5
7
0
1
3
5
7 719 % 005
0
1
3
5
7
0
1
3
5
7
0
1
3
5
7
i)
1
3
5
7
0
1
3
5
7

Mean platelet volume (fl}
Hypotonic shock response (%)

Aggregation (%)
ADP (5 pmol/l1} + collagen {5 pg/ml})

pH at 37°C

1179 £ 165 @

1120 £ 63
1071 & 53

1199 £ 17:5®

1246 £ 1329
574 + 116 @
359 £ 15
247 + 14
233+ 15 ™
241190

1739 £ 1-24 2
1702  1-40
1550 £ 1'54
1397 £ 1:50 ®
173 £ 141 @
242 £ 53 ™
322 + 081
553 + 102
833 £ 102 ™
1190 £ 078 ©

All 2+

All 2+

All 2+

All 2+

All 2+

pO; {(mmHg)

pCO; (mmHg}

Glucose (mmoal/l)

Lactate (mmol/1)

Swirling pattern

(a) s, (b), (c): NS; (a) vs, (d), {e}: NS

1000 + 60 NS
1020 % 60 N§
1000 # 40 ‘9 N§
990 + 40 NS
(a) vs. {b), (c)}: N§; (a) vs. (d), (e): NS
69 + 04 NS
69105 NS
69 £ 05 (@ NS
'69 + 04 @ N$
{a) vs. (b), (c): 0-001; (a) vs. (d), (e): 0-00L
730+ 43 NS
658 + 60 NS
6610 + 86 9 NS
606 + 70 NS
{a) vs. (b}, {c): 0-01; (a) vs. {d), (€): 0001
893 £ 15 NS
857 & 42 NS
81332 NS
817 £ 38 @ NS
(a) vs. (B), (c): NS; {a} vs. {d), (e): NS
722 + 004 0495
730 + 0:03 001

725 + 004 @ 003
714 £ 095 001
(a) vs. (b}, (c): NS; (a) vs. (d), (e): NS

908 + 128 NS
926 + 66 005
1064 + 24 @ N§
1083 £ 33 @ N§
(a) vs. {b), (¢): 0-:05; (a) vs. (d), (e): NS
428 + 37 05
302 £ 271 05
287 +27 @ 005
29-4 £ 27 & 00t
(2} vs. (b), {c): 0-01; {a) vs. {d), (e): O]
1706 + 1:32 NS
1558 % 149 NS

1414 £ 1465 @ NS
1205 + 1-43 © 005
{a) 5. (b), (c): 0:01; (a) vs. (d}: 0-01; {a) vs. (e): 0-001
315 + 083 NS
525 + 087 005
777 £ 084 W 0-05
1128 + 090 005

All 2+
All 2+
All 2+
All 2+

62 in the present study (Table IV). The exact mechanism was
not elucidated in these studies but we assume that even a
minor shortage of oxygen may interfere with aerobic energy
generation, causing a shift to anaerobic glycolysis and declining

pH, worsening total platelet function. This was suggested by
others from the close relationship between pH level and lactate
generation (de Wildt-Eggen et af, 1997; van der Meer er al,
2001). Similarly, in our study, on day 7, all four high
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Table IV. Characteristics of high concentration PCs {4 % 10''/250 ml plasma/bag) during storage in PO-80 and KBP-PO bags.

Number of PCs with pH value at 37°C

pH at day 5* pH at day 7*

<62 6268 >68 <62 6268 >68
PFO-80 4] 2 7 0 5 4
KBP-PO 4 2 3 4 3 2

Number of PCs with swirling score

Score at day 5* Score at day 7*

0 1+ 2+ 0 1+ 2+

PO-80 0 3 8 0 1 8
KBP-PO 3 I 5 4 0 3
*Povalue = 0-05.

P-value by cumulative chi-square test between PO-80 and KBP-PO.

concentration PCs in the control bags with a pH below 6-2 had
lactate values over 36:63 mmel/l, while none of the PO-80 high
concentration PCs had pH below 62 or lactate values above
30:53 mmol/l.

To provide a given amount of energy, more glucose rmust
undergo glycolysis under anaerobic compared with aerobic
conditions. On day 7, four high concentration PCs stored in
KBP-PO simultaneously showed glucose levels <0-55 mmol/t
and lactate values over 36-63 mmol/l, whereas all of the PO-80
PCs had glucose levels of more than 361 mmol/l and lactate
values <30-53 mmol/l for up to 7 d.

The extension of PC storage from 3 to 5d was made
possible by the development of new containers that improved
preservation of pH by increasing gas permeability, ¢nabling
greater amounts of oxygen and carbon dioxide to enter and
exit the bag respectively (Simon et al, 1987). Greater gas
permeability was achieved by two means: enlarging the bag to
increase the surface area (de Wildt-Eggen et al, 1997), and
decreasing the thickness of the plastic film. The higher oxygen
permeability of the PO-80 container was attained both by
microfolding the plastic surface with multiple insular convexe-
concavity, which reduced the thickness of the film and by
altering the composition of the materials. Currently marketed
platelet containers include PL2410 (polyolefin; Baxter Health-
care}, CLX-plastic [PYC plasticized with tri-2-(ethyhexyl)tri-
mellitate; MedSep Corp., Covina, CA, USA] and ELP (PVC
plasticized with N-butyryl tri-n-hexyl citrate; Gambro BCT,
Lakewood, CO, USA); all of which have a high permeability
achieved by increasing the bag volume to 1-1-5 L. However, we
calculated the oxygen permeability of PL2410 and that of CLX
to be 2024 mMm® day x atm and 1300 ml/m’x day x atm
respectively, which are almost the same, or less than KBP-PO,
the control container in this study. Nevertheless, the param-
eters of platelets preserved in PL2410 or CLX have been
reported to be fairly satisfactory, probably because of an
efficient plasma volume of around 285 (van der Meer et al,
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2001} to 350 ml (Krailadsiri et al, 2001), in which the ratios of
platelets to plasma volume were around 1000 x 10%/1 (Krai-
ladsiri et ], 2001; Zingsem et al, 2001; van der Meer et al,
2001}, the same as the low platelet concentration used in this
study, thereby reducing the burden on the medium. It was
reported that at day 5 of storage there were significantly
increased lactate and decreased pCO; levels in CLX bags, but
the functional parameters were not influenced (Zingsem et al,
2001).

Four of nine PCs stored in KBP-PO [ost the swirling pattern,
accompanied by a pH below 6:2 up to day 5 (Table IV), and had
a pCO, <20 mmHg and pO, elevation to 140 mmHg. This
paradox can be explained by the fact that non-viable platelets
no longer have proper respiration or metabolism, even
anaerobic ghycolysis, and therefore oxygen and carbon dioxide
levels reach equilibrium with the surrounding atmosphere.

Platelets contain the entire apoptosis machinery and during
storage many of its elements are activated. However, as specific
and non-specific caspase inhibitors failed to prevent gelsolin
cleavage or promote cell viability (Perrotta et al, 2003), and
experimental stressors did not correlate with mitochondrial
Aym (Kuter, 2002), it is suggested that other mechanisms
regulate platelet viability during storage. Platelet activation,
characterized by the appearance of P-gelectin, might play an
important role in the development of platelet storage lesions.
We should evaluate activation markers and in vivo recovery of
platelets stored in PO-80 bags, which wete not studied in the
present work.

... The data presented in this study showed that the PO-80
container had a significant beneficial effect on the metabolism
of aphaeresis-derived high-yield platelets during 7 d of storage,
compared with a conventional second generation bag. These
differences included reduced glycolysis, lower lactate produc-
tion, and better preservation of pH, shock response reactivity
and swirling score. These findings suggest that the PO-80 bag
preserves platelet function adequately for longer storage

© 2004 Blackwell Pubtlishing Ltd, British Journal of Haematology, 126, 153-159



periods and at higher platelet yields. In addition, combining a
higher oxygen permeable container and reducing the propor-
tion of plasma cartied over (Yuasa et al, 2000; Gulliksson et al,
2003) may facilitate better retention of platelet parameters
while making greater amounts of source plasma available for
other purposes.
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