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Fresh whole blood in CPD triple bag

light-spin centrifugation

2000 g, 3 minutes

Platelet-rich plasma

Packed red cells

heawy-spin centrifugation

5000 g, 5 minutes

Platelet concentrate

Left stationany at 22 °C for 1 hour

Platelet-poor plasma

aliquot 2 mbL x 2 tubes

store at —=70°C as fresh frozen plasma

Manipulate the platelet bag to achieve uniform resuspension and

maintain the platelet suspension at 22 °C with continuous gentle agitator

Eﬂﬁ 1 Diagram for preparing platelet concentrates.

20" o e 1 ol sl uash
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@373 pH, PO, Uat PCO, aeeRade el
\A9® ABL300 (Radiometer, Denmark) ¢339 mor-
phology score MENADY phase-contrast micro-
scope (Olympus, Japan) Lkag§199a hypotonic
shock response
Swirling phenomenon
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detail)

2. ndeideninaieuingaindeidon
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contrast)

1"+ indedestnssulraits (some inho-
mogeneity visible, but only in a few
places and with poor contrast)
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Morphology score

asnghilaudanandafendad 1:8 Tu
platelet-poor plasma %&® platelet suspension
ssvnuninaladuazysoslffafiuna 2 wi
fMInw morphology score AEATRTILAIWIWMNER
\d00 100 61 enel phase-contrast microscope
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discoid x4 sphere  x 2
dendrite x 1 balloon x0

morphology score

= (discoid x 4) + (sphere x 2) +

(dendrite x 1) + (balloon x 0)

Blood gas analysis

@379 pH, PO_Uae PCO, suisRaRemeia
Tudendafussnie (close system) ﬁqmmqﬁ
37" 4" ¢éhwamae pH, PO_ uaz PCO, ‘ﬁqmmﬁ
22" o Gia”

pH (22° C)

= pH (37° C) + {0.0065 x [7.4 - pH (37" C)-

0.0146} x {22 - 37}
PO (22" C) = 0856 PO (37" C)
PCO_ (22" C) = 0711 PCO (37" C)

Hypotonic shock response
A [~3 A 1% 13
FADVNENAALRDALUNUY 1:4 1% platelet-poor
plasma fiazamean fresh-frozen plasma Faay
v }% v @ A
Ideanuddurasndaidontsanas 300,000/UL
° (3 A lil A ;% Aa A
Hndadanilidnasuds 1 mL 1d wdaead
deionized water 1 mL wasWdNT shl3ams
genAuuseriufl loglHia3as DU 650 spectropho-
tometer (Beckman, USA) Z9snansnrianmsgena
WEILULARIRY (kinetic) wAENSYUL integral chart
recorder YINAKLES 420 nm )N 30 Al e

B Wil ANUGNGTNDIMMIQANTULEIT 2 1971

Mﬁﬂﬂﬁﬂﬁ?ﬂ?i@@ﬂﬁ%&ﬁﬁ@%?ﬁ@ (minimal absor-
bance) Ao hypotonic shock response’

MIAATLHMITDA

Aeneidoyaselisunsa SPSS version 8.0
Paired Student’s t-test M Seifieudamnan
B09 NUIRREAY pH, PO, PCO, WAt hypo-
tonic shock response maamﬁmﬁammq 1 ThuaY
218 5 4 Wilcoxon signed rank test 1%&5%
Wew morphology score Wy swirling grading
1 p-value < 0.05 WFAIRTAATYNED

NANSANI

FUNAARA  TUIIALRDAY  morphol-
ogy score Wag swirling grading P4NAnAaN
daduony 1 Tuuazany 5w usnsliluemmed 1
indaidanudindune 1 Suuazany 5 FuluFanas
63.94+3.05 mL Ssawndnidonnds 6981123
x 10" 617 (4.36-9.90 x 10) uae 6.82+1.26 x 10"
i (429950 x 10°) Snmdindonaminds 3.46
+5.92 x 10" 67 (0.29-30.0 x 10”) uaz 3.01£4.94 x
107 61 (0.13-27.2 x 107) morphology score L%é‘&l
340.36%20.73 (292-381) WAy 303.43%25.67 (240-
351) swirling grading LW??IEJ 2.863+0.34 (2-3) Iy
1.8040.61 (1-3) NG INdoLADATNTaNY 5 Tub
WU 27 1N 30 gila (90%) Fdmsmwndadonsnn
N1 55 x 10° 67 AWNAARaALATIIWIER
Bonmany 5 Mulduanesainary 1 4w (p =
0.053, 0.064) 161 morphology score kg swirling
grading 81 5 Tunaen o 1 uaehsiltisény
a0 (p < 0.001, < 0.001)

pH, PO, PCO_vaaindmiianidiaduay 1 9
WaeoE 5 uaneBlumnad 2 InaeLEanaE 1
Tuwazany 5 i pH WA 7244011 (6.97-7.44)
Wy 7.21£0.14 (6.73-7.43) POZ m’éa 46.61+32.47
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5199 1 The cell counts, morphology score and swirling grading of platelet concentrates on day

1 and day 5
Day 1 Day 5 P-value
(mean * SD) (mean * SD)
Cell counts
Platelets (x 10" /ML) 6.98+1.23 6.82%1.26 0.053*
Leukooytes (x 10" /ML) 3.46%5.92 3.01+4.94 0.064*
Morphology score 340.36£20.73 303.431+25.67 < 0.001**
Swirling grading 2.8610.34 1.80%0.61 < 0.001**

*Paired Student’s t- test; **Wilcoxon signed rank test

M519% 2 The metabolic activity and hypotonic shock response of platelet concentrates on day 1 and

day b
Day 1 Day b P-value ***
(meantSD) (mean®SD)
Blood gas analysis (22" C)*
pH 7.24%0.11 7.21%0.14 0.288
P02 (mmHg) 46.61%32.47 64.51%30.13 0.011
PCO2 (mmHg) 40.07%8.33 28.61%6.66 <0.001
Hypotonic shock response 0.08%0.02 0.05%0.02 <0.001
Percentage of day 1 (%)** 69.541+18.84

*Blood gas analysis was measured in the Radiometer ABL300 at 37 C and converted to values at 22° C:

**The hypotonic shock recovery of day 5 platelets was calculated as a percentage of day 1 values;

***Paired Student’s t- test

mmHg (19.41-126.43) Wa¥ 64.51%£30.13 mmHg
(19.77-146.88) PCO2 L%ﬁlﬂ 40.07£8.33 mmHg
(23.10-57.51) way 28.61%6.66 mmHg (15.57-42.73)
pH 2a9indnidaneny 5 fulsiuanesan pH ang)
1 5}1, (p = 0.288) Ul PO, mamﬁmﬁa@mq 5 4
oMY 1 Juuas PCO_anay (p = 0.011,
< 0.001) NaM361979 hypotonic shock response
mm@‘%'aa DU 650 spectrophotometer LLﬁm‘l}ﬂ%
NN (Eﬂﬁ 2) hypotonic shock response @

ANHENGTIYDIANIIYANAULEN 2 WTMAIINGN
ma@umﬁmm@hq@ é’qﬁuﬁwmﬂﬁ@@mﬁmm@hq@
agﬁ 0 W9 hypotonic shock response = mms
= t:i a 1 = t:i a
QANAUEIN 2 WIW - AMIQANTUMET 0 Wift (31
71 22)  wiammaganduwsaigeagi 0.5 Wi
hypotonic shock response = MMIQANAUMEI]
a 1 A t:i a ‘il
2.5 W - MMIQANAWLFIN 0.5 N (gﬁ‘w 2b)
hypotonic shock response Zaginaniianany
1 Tuwazeny b Twady 0.0820.02 (0.02-0.13) uae
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gﬂﬁ 2 A chart recording from DU 650 spectrophotometer. Hypotonic shock response was the

difference between the absorbance two minutes after the minimal absorbance.

a. Hypotonic shock response = absorbance at 2 minutes - absorbance at 0 minute.

b. Hypotonic shock response = absorbance at 2.5 minutes - absorbance at 0.5 minutes.

0.0520.02 (0.02-0.09) tn&ndanae 5 TuH hypo-
tonic shock recovery 69.54+18.84% PDINAAHEN
21g) 1 b hypotonic shock response YDINEA
Wano1y 5 Tutssniundadonany 1 (p <
0.001) ndaidan 21 91 30 il (70%) & hypo-
tonic shock recovery &MNNT 60%  SWIWNAR
BonflemNFuRuSNNTY pH (r = -0.51 Way T =
-0.60) éfﬂLLﬁ@ﬂ%gﬂﬁ 3 1§l morphology score,

pH 8% hypotonic shock response VL;Jﬁmm
Fuudiu (r = 0.20, 0.17, -0.01, -0.31, 0.28 Way
0.24)

a 6
190
G A & A A
NAALRaALIN cellular fragment YILNAANNMT
uaneTasTe lawatanTed megakaryocyte Wl
Mg AULNART L 160,000-450,000/UL 1N&A
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Hypotonic shock response

pH

pH

Morphology score

r=-0.60

s 6 > - s

Platelet count ( x10')

o
s
%y ©

° r=-0.31

@

o2 o4 o€ o8 1

Hypotonic shock response

° r=0.24

o o4 o6 o8 10

Hypotonic shock response

Correlation among the quality tests of day 1 and day 5 platelets.

a. Platelet counts and pH.

b. Morphology score and pH.

c. Hypotonic shock response and pH.

d. Hypotonic shock response and morphology score.
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gﬂﬁ 4 Metabolic pathways avialable to platelets'
The oval with indentation = mitocondrial compartment.

The circular pathway in the upper left portion of mitocondrial compartment = tricarboxylic acid (TCA) cycle.
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The Study of the Quality of the Stored Platelet Concentrates
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Background : The quality of platelet concentrates correlates with platelet survival in vivo. During in vitro storage
of platelets in the blood bank the platelets will be activated and loose their discoid shapes. The pH, membrane
integrity and energy metabolism may change. The numbers of discoid platelets and the hypotonic shock response
correlate well with in vivo platelet viability. Objective : To evaluate the quality of platelet concentrates stored in
the blood bank. Materials and Methods : Thirty units of platelet concentrates in Teruflex CPD bags were prepared
by plateletrich plasma method. Platelets were stored in continuous gentle agitator at 22° C for 5 days. The swirling
phenomenon was inspected. Platelets samples were drawn during storage at day 1 and day 5 for laboratory tests.
The platelet and leukocyte counts were performed with an automated cell counter. The morphology score was de-
termined by phase-contrast microscopy based on the percentage of each morphologic types (discs, spheres, dendrites
and balloons). The pH, PO2 and PCOZ were measured by a blood gas analyzer. Hypotonic shock response was
induced by adding deionized water to the platelet suspensions diluted with platelet-poor plasma and measurement
of the kinetic absorbance at 420 nm in a spectrophotometer. Results : The average platelet counts of day 1 and day
5 platelets were 6.9841.23 x 10" and 6.8241.26 x 10" in 53.94%3.05 mL of plasma. The average leukocyte counts
were 3464592 x 10" and 3.0144.94 x 10’, respectively. The swirling grading and morphology score were 2.860.34,
340.36%20.73 and 1.80%0.61, 303.43£25.67. The pH, PO, and PCO, of the day 1 platelets were 7.24%0.11, 46.61%32.47
and 40.07£8.33 mmHg ; and the day 5 platelets were 7.21+0.14, 64.51%30.13 and 28.61%6.66 mmHg, respectively.
Ninety percent (27/30) of day 5 platelets had platelet yield more than 5.5 x 10'°. The pH of all platelets was more
than 6.2. The platelet and leukocyte counts at day 5 were not significantly different from day 1 (p = 0.053, 0.064).
Some discoid platelets were activated so the swirling grading and morphology score were decreased (p < 0.001,
< 0.001). However, the morphology scores were still more than 200. The platelet containers had sufficient oxygen
permeability. The PO2 was increased and PCO2 was decreased (p = 0.011, < 0.001) and the pH remained stable (p
=0.288). The hypotonic shock response at day 5 were 69.54118.84% of the day 1 platelets. Seventy percent (21/30)
of day 5 platelets had hypotonic shock recovery above 60%. Conclusion : 1) The quality of day 1 and day 5 platelets
met the standard American Association of Blood Banks (AABB) quality control. The numbers of platelets were more
than 5.5 x 10" and the pH = 6.2 in at least 90% of units tested. 2) The discoid platelets were still present. 3) The
membrane integrity and energy metabolism of day 5 platelets were poor.

Key Words : @ Platelet concentrate ® pH @ Morphology score @ Hypotonic shock response
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