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EVALUATION OF PLATELET SHAPE BY A STOP AND FLOW
METHOD USING AGGREGOMETER:
Application to Quality Control of Stored Platelet Concentrates

Shiro Ohnoki and Hirotoshi Shibata
Department of Research, Osaka Red Cross Blood Center

Platelets change from a discoid to a spherical shape during storage or on activation. Discoid
platelets show higher transmittance in the flow state than at rest, but spherical platelets do not.
We developed a method for evaluation of platelet shape from the transmittance of PRP using this
property. A switch for disconnecting the electrical signal to the recorder and speed controller was
attached to the platelet aggregometer, such that it was able to determine the transmittance of
PRP at desired stirring rates. Transmittance showed maximum increase at the speed of 800 rpm.
The content of spherical platelets was expressed by the extinction ratio (Es/E,) of PRP based on
light-scattering theory. Extinction was linearly proportional to the concentration of platelets
below 3 % 10%/ml. Ey/E, values correlated with the percentage of spherical platelets but were
independent of platelet count and extinction of PRP. Fresh PC had an E./E, value of 0.81 =+ 0.02,
with this value of increasing gradually with storage time at 22°C with agitation. These findings
demonstrated that it is possible to estimate the shape of platelets with a standard aggregometer
by determining the transmittance of PRP at rest and flow.
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Fig. 1 Determination of transmittance of PRP
with a remodeled aggregometer. Procedure ; (1)
water or PPP is placed in the reference holder
and PRP in the sample holder, (2) recording is
started with the switch off and without stirring
(baseline shows 0% transmittance), (3) switch
on (recorder shows T% of PRP), (4) button is
pushed for calibration (baseline shows trans-
mittance of PRP), (5) stirring (recorder shows
the increase in relative transmittance), (6) stir-
ring is stoped.
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Fig. 2 Relative transmittance at various stirring
rates (mean, n=12).
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Fig. 3 Effect of cold and ADP on the shape of
platelets. A : fresh PRP, B: storeded at 4°C for
one day, C: fresh PRP in the presence of 10u4M
ADP and 5mM EDTA.

FTRIZESEERLE, £/, EiRd 5 LG
BIETL 2, BXE O HEJ/E30.81+
0.02 (n=11) TH-o7, %7, 5mMEDTA £20
uM ADP O T Tld PRP 0 W B 13 [EH#5 i
L R EETEE T, E/Ei0.97~1.00TH - 7=,

4, F4AOA4 FEI ¥ 27 4 ¥EIM/)MRDIRES

o E/E,

PRP 222°CT—HIRBEF LI b D (F4 A2
A FH) LA CT—MEERGFELILD (R 74
Y #FHMOEECEE L PRPIZOWT, #
1ERE £ 800rpm [nIERKF O E @ 2 #HlE L7z, Bz
L B EERD PRP OBEE O (Eo/Ey) 1 A
74 FRIOB U THEML, R 7 4 FEIA100%
TIRO.97TDE%2R LT, EL 1R 6B \DIX

Presented by Medical*Online



HAmeaiE $43E Bi15

03

Extinction
o
1)
B 2

o
-

0 10 20 30
Platelets (x10* /pl1)

Fig. 4 Effect of platelet count on extinction of
fresh PRP at Orpm (@) and 800rpm () and on
extinction of PRP in he presence of 20uM ADP
and 5mM EDTA at Orpm (A) and 800rpm ([])
(mean, n=11).
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Fig. 5 Ei/E, values obtained with a mixture of
discoid and spherical platelets.
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Fig. 6 Ei/E, values of PC stored at 22°C with
agitation (mean=SD, n=6).
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