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IntroductionIntroduction

Platelet concentrates (PCs) are generally 
produced from whole blood (WB) by differential 
centrifugation by the platelet-rich plasma (PRP) 
method (PRP-PC) and the buffy coat (BC) method 
(BC-PC) or by a single donor plateletpheresis, i.e., 
Apheresis-PC (AP-PC) collected from voluntary 
thrombocytapheresis donor with the help of 
automated cell separator.[1] The PCs are stored in 
fi rst or second-generation storage bags for up to 3-5 
days at 22 ± 2°C under continuous gentle agitation.[2] 
The platelets (PLTs) undergo various changes starting 
from collection, processing to storage that are 
known to be detrimental to PLT function.[3] During 
storage, PLTs undergo morphological changes and 
release/express a variety of activation markers which 
indicate the quality of PCs — glycocalicin levels, 
P-selectin expression, soluble P-selectin (sP-selectin) 
level, β-thromboglobulin concentration, lactate 
and glucose concentration.[4] Thus, the platelet 
storage lesion includes a group of defects that affect 
a wide range of PLT structure and functions[1] 
— the cytoskeleton, surface membrane antigen 

and ligand integrity, metabolic activity, release of 
granule contents, discharge of cytosolic contents, 
morphology, recovery from osmotic stress and 
in vivo post-transfusion recovery and survival.

This study was designed to perform serial assessment 
of alterations in PLT count, morphology and 
biochemical markers of PLT activation in PRP-PCs, 
BC-PCs and AP-PCs on different days of storage 
and to correlate morphological changes with these 
activation markers with a view to optimize storage 
conditions and shelf life and make recommendations 
for the most suitable PLT preparations for clinical 
use.

Materials and MethodsMaterials and Methods

In this study, following PLT products were 
prepared from WB: (i) PRP-PC from WB donation 
in mobile blood donation drives (PRP-PC [M]) 
and from WB donation at “Blood Donation Centre 
(BDC)” inside the institute premises (PRP-PC 
[BDC]), (ii) BC-PC from WB donation at “BDC” and 
(iii) single donor apheresis platelets (AP-PC). Their 
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Background: This study was designed to perform serial assessment of alterations in platelet (PLT) count, morphology and 
biochemical markers of PLT activation during storage of platelet concentrates (PCs) and to correlate morphological changes 
with these activation markers. Materials and Methods: Our study included the platelet-rich plasma (PRP)-PC and buffy coat 
reduced PC (BC-PC) prepared from whole blood (WB) donations and the apheresis platelets (AP-PC). Routinely evaluated 
in vitro PLT parameters were followed. Morphology score (MS) was performed using the light microscopy, glucose and lactate 
concentration and soluble P-selectin (sP-selectin) level were determined using commercial kits. Results: The fall in mean pH 
from day 0 to the last day of storage was significant (P < 0.001) in all the groups. Glucose utilization was less in PRP-PC 
prepared from WB donations at Blood Donation Centre [PRP-PC (BDC)] when compared to PRP-PC prepared from WB donations 
at mobile blood drives [PRP-PC (M)] and BC-PC. Lactate accumulation was almost similar in these groups on day 3 of storage, 
but it was significantly lower in the AP-PC (67.54 mg/dl) except on day 5. The deterioration in MS (out of 200) was similar for 
PRP-PC and BC-PC on day 3 (145/144 and 145 respectively), whereas the AP-PC had a score of 161 and 147 on days 4 and 5 
respectively. sP-selectin level was significantly higher in PRP-PC (BDC) in comparison to BC-PC (P = 0.001) from day 1 to day 3 
and in AP-PC it was not so high (P = 0.067) even on day 5. A negative correlation existed between the MS and sP-selectin 
level on all days of storage within each group of PC (r = −0.351; P < 0.001) and a positive correlation was found between 
the MS and pH from day 0 to day 3 (r = 0.680; P = 0.004). Conclusion: The AP-PCs are superior to the BC-PC and PRP-PC 
with respect to in vitro quality control parameters, morphological changes and biochemical markers of PLT activation. The 
PRP-PCs prepared from WB donations at outstation exhibiting more rapid changes should be utilized earlier for transfusion.
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quality was assessed as per the standards by utilizing the following 
parameters — volume of the PC, swirling, PLT count, pH and the 
white blood cell (WBC) count.[2] In addition to this, morphological 
changes were assessed and biochemical markers of PLT activation 
on storage including the glucose and lactate concentration and 
sP-selectin levels were evaluated. This study was approved by the 
Ethics Committee of the institute.

Preparation of PCsPreparation of PCs
The study was conducted from January 2006 to December 2006. 

A total of 200 PCs were studied, which included 50 each PRP-
PC (M), PRP-PC (BDC), BC-PC and AP-PCs. WB (450 ml) was 
collected in triple blood bag − the primary bag containing 63 ml 
of citrate phosphate dextrose adenine-1 (CPDA-1) anticoagulant 
preservative (Eastern Medikit Ltd., India), kept at room 
temperature (20-24°C) and PRP-PC was prepared within 6-8 h of 
collection. The WB was fi rst separated into red cells and PRP by 
centrifugation for 11 min at 1750 rpm at 21°C using a Cryofuge 
6000i (Heraeus, Kendro Laboratory, Germany). The supernatant 
PRP was expressed into one of the satellite bags intended for PLT 
storage. The PRP was centrifuged by “hard spin” at 3940 rpm for 
5 min at 21°C. The platelet poor plasma (PPP) was expressed into 
the second satellite bag, leaving 40-70 ml of plasma along with 
PLT button and then the tubing was sealed. The PC bag was then 
left stationary at room temperature for approximately 1 h. The 
PPP was frozen promptly and stored as fresh frozen plasma. For 
BC-PC preparation, the WB was collected in 450-ml quadruple 
bags (top and top) (Terumo Penpol Ltd., India) containing 63 ml 
of CPD anticoagulant with 100 ml additive solution — Saline, 
Adenine, Glucose and Mannitol (SAGM). The WB was then 
subjected to “hard spin” at 3940 rpm for 5 min at 21°C. The PLT 
poor supernatant was expressed into one satellite bag and  the 
buffy coat into another satellite bag. About 20-30 ml of plasma was 
returned to the buffy coat BC with the aim of cleaning the tubing 
from residual cells and obtaining an appropriate amount of plasma 
in the buffy coat BC. The SAGM solution was then added to the red 
cells and the bags containing red cells and plasma were removed. 
The buffy coat BC was gently mixed with the plasma and again 
subjected to “light spin” centrifugation at 1100 rpm for 6 min at 
21°C along with one empty satellite bag. The supernatant PRP was 
expressed into empty PLT storage bag and the tubing was sealed. 
The bag with residual WBCs and red cells was discarded. AP-PCs 
were collected from healthy donors using a continuous fl ow, double 
venous access, automated blood cell separator (CS3000® plus, 
Baxter, Fenwal division, Deerfi eld, IL 60015, USA). Those donors 
who had PLT count >1.5 × 105/μl, age between 18 and 50 years 
and body weight ≥55 kg were considered for plateletpheresis after 
taking their informed consent.

Storage of PCsStorage of PCs
These PCs after preparation were stored in a fl at-bed agitator 

(HELMER) at 22 ± 2°C under continuous gentle agitation. The 
PRP-PCs and BC-PCs were stored for 3 days, whereas the storage 
period for AP-PCs was 5 days.

Sampling of PCsSampling of PCs
On each day of storage, 2 ml of sample from each PC was collected 

aseptically from the tube segments after adequate stripping. After 
pH measurement, PLT count, WBC count and morphological 
evaluation, the sample was centrifuged at 3000 rpm for 5 min and 
the PPP was stored in cryovials in  a deep freezer (below −20°C).

Quality control parameters of PCsQuality control parameters of PCs[2][2]

For PRP-PC and BC-PC quality checks were performed on 
storage days 0, 1, 2 and 3. For AP-PCs the tests were continued 
until day 5. The total volume of the PC was measured only on 
the day of preparation (day 0). Assessment of swirling, PLT count 
(per unit), WBC count (per unit) and pH measurement were carried 
out. Swirling was scored as present or absent only. PLT count (per 
unit) and WBC count (per unit) were done on automated counter 
(MS4-Melet Schloesing Laboratories, Switzerland). An estimation of 
pH of each PC was done using the pH indicator solution (Rankem, 
Ranbaxy Laboratories, India) by adding the PC sample in the ratio of 
1:50 and matching the fi nal color of the sample against the colored 
strip provided with the indicator solution, within a minute of mixing.

Glucose and lactate concentrationGlucose and lactate concentration
The plasma stored in cryovials in a deep freezer was fi rst thawed 

at room temperature. Glucose concentration (mg/dl) was estimated 
by the “glucose oxidase-peroxidase method”[5] using commercial 
kits (Qualigens Diagnostics, Glaxo Smithkline Ltd., India). Lactate 
concentration (mg/dl) was measured by “enzymatic method” 
based on colorimeter (L-Lactate [PAP] — LC2389, RANDOX 
Laboratories, United Kingdom).

Morphology score (MS)Morphology score (MS)
The PC sample was fi rst diluted 1 in 20 by adding 50 μl of sample 

to 950 μl of lysing fl uid (1% aqueous ammonium oxalate solution) 
and kept for 10-15 min at room temperature with intermittent 
mixing. Improved Neubauer counting chamber was charged with 
the diluted sample and kept for another 20 min in a moist petridish. 
PLT were focused under light microscope (40X objective) (Olympus 
Corporation, Tokyo, Japan) in fi ve triple lined squares of the central 
square of the chamber. The PLTs were focused and counted in fi ve 
fi elds of equal dimensions and the pictures were magnifi ed and 
captured using the software “PC TV” (Microsoft, USA). The MS was 
done by modifi cation of the original method of “Kunicki score”[6] 
based on the following changes in PLT structure and shape on storage:
i. PLTs with smooth contours — on two dimensional view under 

light microscopy discs and spheres could not be differentiated 
and were categorized in the same group;

ii. dendrites — PLTs that have developed pseudopodia and/or 
dendritic processes; and long tubular forms — PLTs that have 
turned into elongated tubes;

iii. balloons — PLTs that have undergone swelling after losing 
the capacity to maintain an osmotic gradient across their 
membrane; aggregates — these were clumps of multiple PLTs 
and could not be counted individually; fragments — these 
were minute forms pinched off from PLT membrane.

The percentage of discs and spherical forms (i.e., PLTs with 
smooth contours and normal size) was calculated in one group (a). 
The percentage of dendrites and long tubular forms was placed 
in the second group (b). The third group included the balloons, 
aggregates and the PLT fragments (c). The percentage of each group 
was multiplied by a series of arbitrary factors as follow: group (a) 
×2, group (b) ×1 and group (c) ×0. The “MS” was obtained by the 
total of the three numbers thus derived and the maximum score 
possible was 200, indicating the best quality.

sP-selectin levelsP-selectin level
The plasma stored in the cryovials in  deep freezer was fi rst 

thawed at room temperature. The sP-selectin[7] level was 
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determined by the quantitative sandwich immunoassay technique 
(R and D Systems, Inc., Minneapolis, USA.).

Statistical analysisStatistical analysis
The parameters tested for PCs were expressed as mean ± standard 

deviation (SD) and range. For comparison of a parameter between 
different types of PCs “independent t-test” was applied. To assess 
the correlation between morphology and other biochemical 
markers of PLT activation Pearson correlation coeffi cient (r) was 
applied. A p-value < 0.05 was considered to indicate a statistically 
signifi cant difference. All analyses were performed with the 
software Statistical Package for Social Sciences (SPSS 13.0) for 
Windows (SPSS Inc., Chicago, IL, USA).

ResultsResults

The results of the volume are summarized in Table 1. Swirling was 
present in all the PRP-PC and BC-PC units on days 0, 1 and 2 of 
storage. On day 3, it was present in 92%, 100% and 98% of PRP-PC 
(M), PRP-PC (BDC) and BC-PC units respectively. In AP-PCs, it 
was present in all the units from day 0 to day 5. The PLT count and 
WBC count per unit during storage is shown in Table 2. Within 
each group of PCs [Table 3] the fall in mean pH from day 0 to 
the last day of storage was signifi cant (P < 0.001). On comparing 
PRP-PC (M) to PRP-PC (BDC) the difference in mean pH was 
signifi cant only on day 1 (P = 0.001) − the PRP-PC (BDC) units 
had better pH, but by day 3 of storage the difference was minimal. 
When PRP-PC (BDC) was compared to BC-PC the difference of 
mean pH was signifi cant on days 0 and 1 (P = 0.005), but not on 
days 2 and 3 (P > 0.05). Hence, on the last day of storage the pH 
was maintained at similar values for PRP-PC (M), PRP-PC (BDC) 
and BC-PCs. Although, the mean pH of AP-PCs was better than the 
PRP-PC (BDC) or BC-PC units (6.78 v/s 6.48 or 6.44) on day 3, but 
the difference was not signifi cant on day 5 (P > 0.05). There was a 
progressive decrease in glucose on storage of all PCs, however, on 
the last day of storage glucose levels were best preserved in PRP-PC 
(BDC) units [Table 4]. The lactate concentration was signifi cantly 
higher on day 1 in PRP-PC (M) when compared with PRP-PC 
(BDC), but subsequent rise was not significant. AP-PCs had 
signifi cantly lower lactate levels [Table 4] than all other random 
donor PCs (P = 0.001). The mean MS decreased signifi cantly in all 
the PCs during storage (P < 0.05) [Table 5 and Figures 1-4]. On 
intergroup comparison it was observed that until day 1 of storage 
the scores were similar in all the PCs. However, on days 2 and 3, 
the mean MS was signifi cantly better in AP-PCs (P < 0.05). On 
day 4, the score of AP-PCs was better than the day 3 mean MSs of 
PRP-PC (M), PRP-PC (BDC) or BC-PCs. On day 5, it was similar 
to day 3 score of the PRP-PCs and BC-PCs. Each group of PCs had 
a rise in mean sP-selectin level [Table 5] during storage (P < 0.05). 
From day 0 to day 3, the level was higher in PRP-PC (BDC) when 
compared with BC-PCs (P =0.001). The mean sP-selectin level of 
AP-PCs even on day 5 was not signifi cantly higher than that of 
PRP-PCs on day 3 (P = 0.067).

Table 1: Volume of PCs
Volume 
(ml)

PRP-PC (M) 
(n = 50)

PRP-PC (BDC) 
(n = 50)*

BC-PC 
(n = 50)

AP-PC 
(n = 50)

Mean±SD 65.02±6.36 65.12±3.62 81.50±6.50 294.60±8.56
Range 50-76 55-70 70-90 210-400
*P value-PRP-PC (M) versus PRP-PC (BDC): Not signifi cant (0.923) T
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Correlation between MS and sP-selectin levelCorrelation between MS and sP-selectin level
Within each group of PCs it was observed that with the decline in 

MS there was an increase in sP-selection concentration [Table 6]. 
On statistical analysis, it was found that there was a negative 
correlation between these two parameters for PRP-PC (BDC) units 
(on days 1, 2 and 3), BC-PCs (on days 1, 2 and 3) and AP-PCs (on 
days 1, 3 and 5).

Correlation between MS and pHCorrelation between MS and pH
The MSs and pH on different days of storage for all types of PCs is 

shown in Figure 5. When all the PCs were taken together (n = 200) 
there was a positive correlation between MS and pH on days 0, 
1, 2 and 3 of storage and was found to be signifi cant (P = 0.004). 
On days 4 and 5 (for AP-PCs only) of storage, although a positive 
relationship existed between these two parameters, but was not 
found to be signifi cant (P > 0.05).

Correlation between glucose and lactate concentrationCorrelation between glucose and lactate concentration
A negative linear correlation was observed in PRP-PC (M) and 

PRP-PC (BDC) units from day 0 to day 3, but was signifi cant only 
on day 3 for PRP-PC (M) units, thus indicating a more rapid fall 
in glucose concentration in this group of PCs. Among the BC-PCs 
the negative correlation existed only on days 0 and 1, after which 

the rate of glucose utilization was not so rapid and there was not 
much lactate production on days 2 and 3. Among the AP-PCs, this 
correlation was found to be negative only on day 5 of storage, but 
was not signifi cant (r = −0.100; P = 0.49).

DiscussionDiscussion

In the present study, the mean PLT count on the day of 
preparation was 5.96 ± 0.43 × 1010, 5.89 ± 0.28 × 1010, 7.10 ± 0.85 
× 1010 and 3.91 ± 0.78 × 1011 per unit for PRP-PC (M), PRP-PC 
(BDC), BC-PCs and AP-PCs respectively; and the estimated mean 
change (decrease) on the fi nal day of storage was 3.7%, 3.7%, 3.1% 
and 5.6% respectively. Thus, the PLT count was generally stable 
over storage in each group of PCs. The AP-PCs had the least mean 
WBC contamination, followed by the BC-PCs and the PRP-PCs 
having the maximum count. The difference between these group 
of PCs was found to be signifi cant (P < 0.05), but all the four groups 
of PCs fulfi lled the quality control criteria permissible for WBC 
contamination as laid down by the Directorate General of Health 
Services, Government of India.[2] The higher WBC contamination 
in PRP-PCs can be due to extra handling or mishandling, which 
disturbs the red cell-PRP interface resulting in movement of 
the large number of WBCs into the PRP.[8] With storage, it was 
observed that there was a continuous fall in pH due to metabolism, 
but none of the PCs had pH <6.0 on the last day of storage and 
the mean pH on day 3 was 6.46 ± 0.14 and 6.44 ± 0.16 for PRP-
PC (M) and PRP-PC (BDC) units respectively. In a comparative 
study of PLT preparations by Bertolini and Murphy[9] it was found 
that the mean pH of random BC-PCs on day 3 of storage was 
6.55 and 6.70 at two different centers involved in the study. We 
observed that the AP-PCs had minimum rate of fall of mean pH 
per day among all types of PCs included in the study. Improved 

Table 6: Correlation between morphology score and 
s P-selectin level during storage of PCs
Day of storage No. of PCs Correlation 

coeffi cient (r)
P value

1, 2, 3 50 PRP-PC (BDC) −0.552 >0.05
50 BC-PC −0.612

1, 3, 5 50 AP-PC −0.178 0.0001
0, 1, 2, 3, 4, 5 200 PC* −0.351 <0.001
*Includes 50 each PRP-PC (M), PRP-PC (BDC), BC-PC and AP-PCs

Figure 1: a and b are pictures of PRP-PC (M) showing progressive change in 
platelet morphology during storage. In picture-a, disc and spheres with smooth 

contours predominate, while in picture-b, many dendritic (arrows in the figure) and 
tubular forms as well as aggregates are seen

a b

Figure 2: a and b are pictures of PRP-PC (BDC) showing progressive change in 
platelet morphology during storage. In picture-a, disc and spheres with smooth contours 

predominate, while in picture-b, many dendritic and tubular forms are also seen

a b

Figure 3: a and b are pictures of BC-PC showing progressive change in platelet 
morphology during storage. In picture-a, disc and spheres with smooth contours 

predominate and in picture-b, few aggregates are seen as well

a b

Figure 4: Changes in platelet morphology of AP-PC during storage. In picture-a, 
disc and spheres with smooth contours are seen, while in picture-b, occasional 

irregular forms and few aggregates are also seen

a b
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storage in second-generation and polyolefi n containers results 
from increased permeability to oxygen. After 1 week of storage, 
pH will be no lower than 6.8 in these containers.[10] Dumont and 
Vanden Broeke[11] performed a study on 7-day storage of AP-PCs 
and found that the mean pH on day 5 was 6.98 ± 0.62.

Kilkson et al.[12] in their study have reported the lactate and 
glucose concentration of PCs measured serially during storage in 
polyolefi n containers for 11 days. Lactate production and glucose 
consumption were linear with time and there was a very strong 
correlation (r = 0.923). In our study, within each group of PCs 
the fall in glucose concentration was accompanied by a parallel 
rise in lactate concentration with storage. The negative linear 
correlation was found to be signifi cant only in PRP-PC (M) units 
on day 3 of storage. Among the BC-PCs, the fall in mean glucose 
concentration from day 0 to day 3 was 380.60 ± 10.16 mg/dl to 
320.32 ± 9.58 mg/dl; and the rise in lactate concentration was from 
21.46 ± 2.39 mg/dl to 71.33 ± 4.43 mg/dl. Böck et al.[13] reported 

a comparative study between PCs derived from buffy coat and 
apheresis technique, where the glucose concentration in BC-PCs 
dropped from 374.4 ± 9 mg/dl on day 0 to 352.8 ± 12.8 mg/dl on 
day 3 and the lactate concentration rose from 36.9 ± 5.4 mg/dl on 
day 0 to 65.7 ± 8.1 mg/dl on day 3. For AP-PCs, we observed that 
on day 3 the mean glucose concentration (287.08 ± 22.32 mg/dl) was 
less than that of BC-PCs (320.32 ± 9.58 mg/dl), but the comparative 
mean lactate concentration was higher in BC-PCs (71.33 ± 4.43 
mg/dl) than the AP-PCs (67.54 ± 6.09 mg/dl). However, by day 5 
the mean lactate accumulation in AP-PCs increased to 107.48 ± 
8.33 mg/dl. Therefore, in our study, the lactate accumulation was 
lowest in AP-PCs (on day 3) and maximum in PRP-PCs (on day 3). 
In a study by Slichter et al.[14] the authors assessed the viability and 
function of 8-day-stored apheresis platelets. They observed that 
the in vivo post-transfusion recovery and survival of autologous 
AP-PCs meet the proposed standards for post-storage PLT quality. 
In spite of the vast amount of research conducted on PLT activation 
in vitro, there is no perfect correlation between in vitro function 
measures and in vivo effi cacy. The surrogate test for PLT function 
and effi cacy has remained recovery and survival of transfused PLTs 
in normal donors and thrombocytopenic patients.[15]

Previous studies have suggested that the morphological lesions 
of PLTs are associated with pH changes during storage at 22°C and 
this is associated with loss of viability.[16,17] In our study, we had 
employed a system of MS which was modifi cation of the original 
Kunicki score.[6] The AP-PCs had superior mean MSs on days 2 and 
3 of storage (P < 0.05) than either the PRP-PC (BDC) or BC-PC 
units. Although, AP-PCs on day 5 had slightly better mean MS 
than the scores of any other groups of PCs on day 3, however, it 
was not signifi cant. Solberg et al.[18] studied the morphological 
changes associated with pH changes during storage of PCs in fi rst-
generation 3-day container. In these studies they used scanning 
electron microscope and transmission electron microscopy 
techniques to examine further the morphological characteristics 
of the PLT injury that occurs with falling pH. They concluded that 
in PCs with pH between 6.9 and 7.3, majority of the PLTs showed 
morphology similar to that of fresh PLTs with a discoid shape and 
few evaginations. In our study, among the PRP-PC (M), PRP-PC 
(BDC) and BC-PCs, the mean pH on day 3 was similar and so was 
the decrease in MS. The AP-PCs had a better maintenance of mean 
pH on day 3 than the PRP-PC or BC-PCs (i.e., 6.78 vs. 6.45 or 6.48) 
and also the mean MS (i.e., 169 vs. 144). It was only on day 5 of 
storage that the mean MS was 147, when the pH had fallen to 6.47. 
Hence, considering together all the PCs included in the study (=200 
units), there was a positive correlation between MS and pH from 
day 0 to day 3 of storage. Utilizing the modifi ed Kunicki score, 
the morphology could be assessed in wet PLT suspensions using 
Neubauer chamber and easily accessible software. The MS showed 
signifi cant correlations with biochemical changes and sP-selectin 
levels. This can provide an alternate rapid method for assessment 
of PLT morphology in blood centre settings.

The amount of sP-selectin in plasma is a sensitive marker for PLT 
activation during storage of PCs. We found that there was negative 
correlation between sP-selectin and MS during storage of PCs. 
When all the PCs included in the study (=200 units) were taken 
together and also within each group of PCs, a decline in morphology 
went together with an increase in sP-selectin concentration 
(P < 0.05) throughout their storage. Hence, our study supports 
the earlier studies of strong correlation of known parameters of 
PLT activation with the sP-selectin concentration.[7] Furthermore, 

Figure 5: Changes in morphology score and variation of pH during storage: (a) 
PRP-PC (M), (b) PRP-PC (BDC), (c) BC-PC and (d) AP-PC

a

b

c

d
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considering the sensitivity and easy handling of the ELISA involved 
in sP-selectin measurement makes the quantifi cation of sP-selectin 
a useful tool for monitoring PLT activation.

Thus, the present study shows a serial comparison of biochemical 
markers of PLT activation in all the PLT preparations and provides 
inputs for optimum management of PLT inventory. In the Indian 
subcontinent the major source of PCs is from WB donation and is 
prepared by the PRP method. It was found that during earlier days 
of storage (days 0 and 1), there was more activation of PRP-PC (M) 
units than the PRP-PC (BDC) units. But, by day 3 of storage there 
was no signifi cant difference in PLT activation between these two 
groups of PCs. In PRP technique, the intermediate PRP product 
is highly heterogenous and contains high levels of WBCs and red 
cells. Moreover, the high gravity force used in the second spin 
for “pelleting” PLTs on a plastic surface, activates PLTs and often 
leads to irreversible aggregates.[19,20] Hence, PRP-PCs prepared from 
WB donation at mobile blood donation drives should be utilized 
earlier for transfusion. In BC-PCs, early activation is prevented 
because the PLTs concentrated in the BC are sedimented on a 
cushion of red cells rather than the plastic bag.[1] We found that 
this group of PCs had signifi cantly less WBC contamination than 
the PRP-PCs which prevents a rapid fall in pH during storage. 
Better maintenance of pH has a substantial infl uence on the MS of 
PLTs which deteriorates with a fall in pH and when the PLTs have 
maintained the MS during storage, this indicates lesser activation 
and hence comparatively lower level of activation marker like 
sP-selectin in the plasma. AP-PCs at our centre are generally 
prepared on demand and therefore transfused within 24-48 h of 
preparation.

Hence, we conclude that in resource constrained countries, where 
PCs are often prepared by different methods in the same blood 
centers, depending upon availability of blood bags and equipments, 
PRP-PCs should be issued fi rst followed by the BC-PCs. In this way 
utilization would occur during the period of minimal biochemical 
and morphological alterations. AP-PCs are defi nitely superior to 
above PCs but are prepared on demand for specifi c patients; hence 
a ready inventory is still not possible. Also, the modifi ed Kunicki 
score provides a readily adaptable method for assessment of PLT 
morphology. 
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