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ABSTRACT 

Background: Platelet concentrates are highly sensitive blood components whose quality progressively declines during storage 

because of metabolic and structural alterations collectively described as platelet storage lesions. Serial monitoring of simple 

laboratory indicators such as platelet count and pH may help assess product viability during routine blood bank storage. Objective: 

To evaluate day-to-day changes in platelet count and pH in platelet concentrate units stored at 20–24°C with continuous agitation 

over five days. Methods: This prospective in-vitro repeated-measures laboratory study was conducted from September to December 

2025 at Al-Nafees Medical College and Hospital, Islamabad. Eighty platelet concentrate units derived from individual whole-blood 

donations and prepared by the platelet-rich plasma method were included. Units meeting predefined storage and quality criteria 

were monitored daily from Day 1 to Day 5. Platelet count was measured using an automated hematology analyzer and pH was 

assessed using a calibrated digital pH meter. Data were analyzed in SPSS version 27 using repeated-measures analysis, with p < 

0.05 considered statistically significant. Results: Mean pH declined from 7.29 on Day 1 to 7.07 on Day 5, while mean platelet count 

decreased from 7.34 × 10¹⁰ to 4.88 × 10¹⁰ per unit over the same period. Both parameters showed statistically significant time-

dependent decline. pH remained within acceptable viability limits throughout storage, whereas platelet count showed a steeper 

reduction, with accelerated quantitative loss after Day 3. Conclusion: Platelet concentrate units stored at 20–24°C undergo 

significant day-wise deterioration over five days, with platelet count showing greater sensitivity to prolonged storage than pH. 

Serial monitoring may support quality assurance and guide timely utilization of stored platelet products. Keywords: Platelet 

concentrate; platelet storage lesion; platelet count; pH; storage quality; blood bank; transfusion medicine; room-temperature 

storage; platelet viability; quality control. 
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INTRODUCTION09 

Platelet concentrates are indispensable in modern transfusion practice because they provide immediate 

hemostatic support in patients with thrombocytopenia, platelet dysfunction, trauma, major surgery, 

hematologic malignancies, and marrow failure syndromes (1–3). Unlike red blood cells, platelets remain 

metabolically active during storage, and their viability depends on maintaining a narrow storage 

environment that preserves membrane integrity, discoid morphology, gas exchange, and functional 

responsiveness. Current transfusion practice therefore recommends storage at 20–24°C with continuous 

gentle agitation, a strategy intended to sustain platelet metabolism while limiting irreversible activation 

and cold-induced structural injury (4–6). Despite these precautions, stored platelets progressively 

develop biochemical, structural, and functional abnormalities collectively described as platelet storage 

lesions, which may reduce their post-transfusion recovery and hemostatic effectiveness (7–9). 

The pathobiology of platelet storage lesion is multifactorial. During storage, platelets continue to 

consume glucose and generate lactate, producing a gradual acidic shift in the storage medium. 

Concurrent changes in mitochondrial activity, membrane phospholipid asymmetry, granule release, 

receptor expression, cytoskeletal remodeling, and microvesicle formation contribute to progressive 
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deterioration in platelet quality (7,10–12). These changes may be reflected by simple quality indicators 

routinely used in blood banking, particularly pH and platelet yield or count. pH is commonly used as 

an indirect marker of metabolic preservation because severe acidification is associated with impaired 

platelet viability, loss of swirling, and functional compromise (13,14). Platelet count, although influenced 

by analytical and pre-analytical factors, remains a practical indicator of retained platelet content within 

the unit and can provide useful information regarding quantitative loss during storage (14,15). Together, 

these two measures offer a feasible and low-cost approach for serial quality monitoring in routine 

transfusion services, especially in resource-constrained settings. 

The importance of monitoring storage-related platelet changes has increased because platelet 

concentrates carry unique logistical and safety challenges. Their short shelf life, room-temperature 

storage, and susceptibility to bacterial proliferation make them one of the most vulnerable blood 

components in transfusion medicine (8,16). Recent literature has emphasized the need to optimize 

platelet preservation and refine quality-control strategies that can identify clinically acceptable products 

before transfusion (7,8,17). Most published work has evaluated platelet quality using baseline and end-

of-storage comparisons or has focused on specialized functional assays, additive solutions, pathogen 

reduction technologies, or alternative storage temperatures (7,8,18). Although these studies have 

improved understanding of platelet biology during storage, fewer reports provide detailed day-to-day 

assessment of conventional quality indicators within platelet concentrate units stored under routine 

blood bank conditions, particularly in local South Asian practice environments where component 

preparation methods, storage infrastructure, and quality assurance pathways may differ from those in 

high-resource centers. 

Another unresolved issue is whether the temporal decline in simple laboratory indicators is uniform 

across the storage period or whether deterioration accelerates after a particular day of storage. This 

distinction is clinically relevant because transfusion services often depend on near-expiry platelet 

concentrates to reduce wastage, yet progressive in-vitro deterioration may influence the therapeutic 

value of these products, particularly for patients requiring reliable post-transfusion increments. Previous 

studies have shown that platelet pH may remain within acceptable limits even when other markers of 

platelet integrity worsen, suggesting that biochemical stability alone may not fully reflect quantitative 

or functional decline (7,13,19). Conversely, reductions in platelet content during storage may indicate 

activation, aggregation, fragmentation, or other storage-related loss, but the day-wise pattern of this 

change has not been consistently characterized using serial repeated measurements under standard 

room-temperature storage conditions (14,15,20). 

In this context, systematic day-to-day monitoring of platelet count and pH in platelet concentrate units 

derived from individual whole-blood donations can provide practical evidence for blood bank quality 

assurance. Such monitoring may help identify the period during which quantitative deterioration 

becomes more pronounced, clarify whether pH remains within acceptable transfusion limits throughout 

routine storage, and generate local data to support decisions regarding inventory use and product quality 

surveillance. The present study was therefore designed to evaluate serial day-to-day changes in platelet 

count and pH in platelet concentrate units stored at 20–24°C with continuous agitation over five days. 

We hypothesized that both parameters would decline significantly with increasing storage duration, with 

platelet count showing a greater relative reduction than pH (4,7,13,14). 

MATERIALS AND METHODS 

This prospective in-vitro repeated-measures laboratory study was conducted at Al-Nafees Medical 

College and Hospital, Islamabad, after approval from the Institutional Review and Bioethics Committee 

of Al-Nafees Medical College (Ref. F. 1/IUIC-ANMC/IRBC-286/2025). The study was performed over a 

three-month period from September 2025 to December 2025 in a tertiary-care setting with facilities for 

blood collection, blood component preparation, storage, and laboratory analysis. The study evaluated 
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platelet concentrate units derived from single whole-blood donations and prepared by the platelet-rich 

plasma method. A total of 80 eligible platelet concentrate units were included using non-probability 

consecutive sampling from routinely collected voluntary blood donations during the study period. The 

sample size was feasibility-based and represented the total number of platelet concentrate units fulfilling 

the predefined eligibility criteria within the study window. Donors were accepted according to routine 

blood bank screening standards, and all donations were obtained under standard institutional 

procedures for voluntary donation and component preparation (21,22). 

Only platelet concentrate units with complete identification records, proper labeling, preparation within 

six hours of whole-blood collection, storage at 20–24°C under continuous gentle agitation, normal initial 

swirling, and no visible evidence of contamination on Day 1 were included. Units were excluded if they 

demonstrated clot formation, hemolysis, leakage, turbidity, visible contamination, interrupted agitation, 

exposure to temperatures outside the target range, use for transfusion before completion of the 

observation period, or incomplete daily measurements. These criteria were defined a priori to minimize 

technical variability and ensure that observed changes reflected storage-related variation rather than 

obvious pre-analytical failure or handling error (13,22,23). 

Whole blood was collected from healthy voluntary donors into standard 500 mL blood bags containing 

70 mL citrate phosphate dextrose adenine anticoagulant, with an intended collection volume of 430 mL 

whole blood per donation. Following collection, units were maintained at room temperature and gently 

mixed intermittently for 2–3 hours before processing. Component preparation was performed using a 

Thermo-forma Cryo-fuge centrifuge according to the platelet-rich plasma technique. In the first 

centrifugation step, a soft spin at approximately 2000–2200 rpm for 10 minutes was applied to separate 

platelet-rich plasma from red blood cells. Platelet-rich plasma was then transferred aseptically into a 

satellite bag, followed by a hard spin at 3500 rpm for 10 minutes to obtain platelet concentrate and 

plasma. Fresh frozen plasma was expressed into a separate transfer bag, and the residual platelet 

concentrate was standardized to an approximate volume of 40–60 mL per unit. All units were handled 

using a uniform preparation protocol to reduce between-unit processing variability (21,24). 

After preparation, platelet concentrate units were placed on a platelet agitator and mixed for 2–3 hours 

before storage. Units were subsequently stored for five consecutive days at 20–24°C under continuous 

gentle agitation, consistent with established platelet preservation standards (4,5,22). Storage temperature 

was checked daily and recorded using routine blood bank monitoring procedures. To reduce 

observational bias, all measurements were performed according to a fixed daily schedule from Day 1 

through Day 5 using the same instruments and standardized operating procedures. Before each 

sampling event, the unit was visually inspected for swirling, clarity, clumping, discoloration, turbidity, 

leakage, and any evidence of contamination. Although these observations were recorded as part of the 

quality-monitoring process, the primary study variables were platelet count and pH. 

For laboratory analysis, a 2–3 mL aliquot was withdrawn aseptically from each platelet concentrate unit 

on each study day. Samples were collected only after gentle mixing of the unit to improve homogeneity 

and were processed immediately to minimize artifactual changes caused by settling or delayed testing. 

Platelet count was measured using an automated hematology analyzer (URIT BH-40), and internal 

quality-control procedures were completed before analysis in accordance with laboratory practice. 

Values were recorded as ×10¹⁰ platelets per unit. Hydrogen ion concentration was assessed using a 

calibrated digital pH meter, with measurements recorded to two decimal places. Calibration of the pH 

meter was performed before testing using standard buffer solutions, and measurements were obtained 

under consistent laboratory conditions to minimize inter-day instrument drift. The same analyzer 

platform, pH device, assay workflow, and trained personnel were used throughout the study to reduce 

measurement variation and improve reproducibility (13,24,25). 

The primary outcomes were day-wise mean platelet count and day-wise mean pH across the five-day 

storage period. Storage duration was treated as the within-unit repeated factor. Platelet count was 
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operationally defined as the measured platelet content of the concentrate on each study day, and pH was 

defined as the measured hydrogen ion concentration of the platelet suspension on the corresponding 

day. The study objective was not to infer platelet function directly, but to evaluate serial changes in these 

pragmatic quality indicators during routine room-temperature storage. To reduce confounding from 

heterogeneous storage conditions, all included units were prepared by the same method, stored in the 

same temperature range, maintained on continuous agitation, and analyzed using identical 

measurement procedures. Units with interrupted storage conditions or incomplete follow-up were 

excluded from analysis, thereby limiting bias arising from protocol deviations. 

All observations were entered into a structured data collection sheet and then transferred to Microsoft 

Excel with double-checking against source records to ensure data integrity. Statistical analysis was 

performed using SPSS version 27. Continuous variables were summarized as mean and standard 

deviation for each storage day. Because the same platelet concentrate units were measured repeatedly 

over time, repeated-measures analysis of variance was planned to assess within-unit changes in platelet 

count and pH across Days 1 to 5. Assumptions of normality and sphericity were evaluated before model 

interpretation, and Greenhouse–Geisser correction was to be applied if the sphericity assumption was 

violated. Where the overall repeated-measures test was statistically significant, pairwise day-wise 

comparisons with Bonferroni adjustment were planned to identify the timing of significant changes. 

Percentage change from baseline was additionally calculated to facilitate interpretation of the 

magnitude of deterioration across storage days. A two-sided p-value of less than 0.05 was considered 

statistically significant. Units with incomplete serial observations were excluded from repeated-

measures analysis to preserve within-subject comparability and analytic consistency. 

RESULTS 

A total of 80 platelet concentrate units derived from individual whole-blood donations were evaluated 

serially from Day 1 through Day 5 under standard storage conditions at 20–24°C with continuous 

agitation. Repeated observations showed a progressive decline in both pH and platelet count across the 

storage period. The reduction in pH was gradual, whereas the decline in platelet count was quantitatively 

larger and became more pronounced after Day 3. Based on the study dataset, the overall time effect for 

both variables was statistically significant on repeated-measures analysis (p < 0.05), confirming that 

storage duration materially influenced both metabolic status and retained platelet content. 

The mean pH decreased from 7.29 on Day 1 to 7.25 on Day 2, 7.19 on Day 3, 7.14 on Day 4, and 7.07 on 

Day 5. Relative to baseline, this represented cumulative declines of 0.55%, 1.37%, 2.06%, and 3.02% by 

Days 2, 3, 4, and 5, respectively. Despite this consistent downward trend, all mean pH values remained 

above commonly accepted viability thresholds throughout the five-day observation period, indicating 

preservation of overall biochemical acceptability during routine storage. 

The mean platelet count showed a steeper decline than pH, falling from 7.34 × 10¹⁰ per unit on Day 1 to 

7.09 × 10¹⁰ on Day 2, 6.65 × 10¹⁰ on Day 3, 5.87 × 10¹⁰ on Day 4, and 4.88 × 10¹⁰ per unit on Day 5. 

Compared with baseline, the cumulative reduction reached 3.41% on Day 2, 9.40% on Day 3, 20.03% on 

Day 4, and 33.51% on Day 5. The day-to-day decrement was 0.25 × 10¹⁰ per unit between Days 1 and 2, 

0.44 × 10¹⁰ between Days 2 and 3, 0.78 × 10¹⁰ between Days 3 and 4, and 0.99 × 10¹⁰ between Days 4 and 

5, demonstrating clear acceleration in platelet loss during the later storage period. 

When both parameters were assessed together, platelet count appeared substantially more sensitive to 

prolonged storage than pH. By Day 5, mean pH had declined by only 0.22 units from baseline, whereas 

mean platelet count had declined by 2.46 × 10¹⁰ per unit. This pattern suggests that biochemical 

acceptability, as reflected by pH, may persist even while quantitatively meaningful platelet loss is 

occurring within the stored product. From a practical blood-bank perspective, these findings support 

closer surveillance of near-expiry platelet concentrates, particularly after Day 3, when the rate of platelet 

count reduction appears to increase. 
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Table 1. Day-Wise Change in Mean pH of Platelet Concentrate Units During Storage at 20–24°C 

Storage Day Mean pH Absolute Change From Day 1 Cumulative Change (%) Overall Repeated-Measures p-value 

Day 1 7.29 0.00 0.00 <0.05 

Day 2 7.25 -0.04 -0.55 <0.05 

Day 3 7.19 -0.10 -1.37 <0.05 

Day 4 7.14 -0.15 -2.06 <0.05 

Day 5 7.07 -0.22 -3.02 <0.05 

Table 2. Day-Wise Change in Mean Platelet Count of Platelet Concentrate Units During Storage at 20–24°C 

Storage Day Mean Platelet Count (×10¹⁰/unit) Absolute Change From Day 1 (×10¹⁰/unit) Cumulative Change (%) p-value 

Day 1 7.34 0.00 0.00 <0.05 

Day 2 7.09 -0.25 -3.41 <0.05 

Day 3 6.65 -0.69 -9.40 <0.05 

Day 4 5.87 -1.47 -20.03 <0.05 

Day 5 4.88 -2.46 -33.51 <0.05 

Table 3. Comparative Relative Deterioration of pH and Platelet Count Across the Five-Day Storage Period 

Storage Day pH Decline From Baseline (%) Platelet Count Decline Baseline (%) Day-to-Day Platelet Loss (×10¹⁰/unit) 

Day 1 0.00 0.00 0.00 

Day 2 0.55 3.41 0.25 

Day 3 1.37 9.40 0.44 

Day 4 2.06 20.03 0.78 

Day 5 3.02 33.51 0.99 

Table 1 shows that mean pH decreased in a near-linear fashion from 7.29 on Day 1 to 7.07 on Day 5, 

corresponding to an absolute fall of 0.22 pH units over five days. The largest cumulative drop was 

observed by Day 5, but even then the reduction was only 3.02% from baseline, indicating that metabolic 

acidification remained limited in magnitude during the study period. Although the overall time effect 

was statistically significant, the absolute pH shift was modest compared with the change in platelet 

count. Table 2 demonstrates a substantially larger storage-related decline in platelet count. The mean 

count decreased by 0.25 × 10¹⁰ per unit on Day 2, 0.69 × 10¹⁰ by Day 3, 1.47 × 10¹⁰ by Day 4, and 2.46 × 

10¹⁰ by Day 5 relative to baseline. In percentage terms, platelet count fell by 3.41% at Day 2, 9.40% at 

Day 3, 20.03% at Day 4, and 33.51% at Day 5. This pattern indicates that nearly one-third of the initial 

platelet content was no longer measurable by the fifth storage day. 

Figure 1 

Figure 1. Relative Deterioration of Stored Platelet Concentrates Across Five Days 

Table 3 directly compares the relative deterioration of both variables and highlights the widening 

separation between metabolic and quantitative change as storage progressed. By Day 3, the cumulative 

pH decline was only 1.37%, whereas platelet count had already decreased by 9.40%. By Day 5, the 

disparity became more pronounced, with platelet count showing an eleven-fold greater relative decline 

than pH. The day-to-day platelet loss also accelerated from 0.25 × 10¹⁰ per unit between Days 1 and 2 to 
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0.99 × 10¹⁰ per unit between Days 4 and 5, reinforcing that the later storage interval was associated with 

the greatest quantitative deterioration. 

Figure 1 demonstrates that cumulative platelet count loss increased sharply across storage, rising from 

3.4% on Day 2 to 9.4% on Day 3, 20.0% on Day 4, and 33.5% on Day 5, while cumulative pH decline 

remained modest at 0.5%, 1.4%, 2.1%, and 3.0%, respectively. The overlaid day-to-day platelet loss curve 

further shows acceleration in quantitative deterioration, increasing from 0.25 × 10¹⁰ per unit between 

Days 1 and 2 to 0.44 × 10¹⁰ between Days 2 and 3, 0.78 × 10¹⁰ between Days 3 and 4, and 0.99 × 10¹⁰ 

between Days 4 and 5. Clinically, this pattern suggests that although stored platelet concentrates remain 

biochemically acceptable on the basis of pH, their retained platelet content declines disproportionately 

after Day 3, making later-storage units potentially less optimal when maximal quantitative transfusion 

support is required. 

DISCUSSION 

The present study demonstrated a statistically significant day-wise decline in both pH and platelet count 

in platelet concentrate units stored at 20–24°C with continuous agitation for five days, confirming that 

measurable storage-related deterioration occurs even under standard blood bank conditions. The 

reduction in pH was gradual, with mean values decreasing from 7.29 on Day 1 to 7.07 on Day 5, while 

platelet count declined more substantially from 7.34 × 10¹⁰ to 4.88 × 10¹⁰ per unit over the same interval. 

These findings are consistent with the established concept of platelet storage lesion, in which persistent 

metabolic activity, lactate generation, membrane remodeling, granule release, and progressive 

activation-related changes accumulate during storage and alter product quality over time (26,27). The 

study therefore adds practical evidence that even when platelet concentrates remain visually acceptable 

and biochemically viable by pH criteria, quantitative deterioration may still proceed substantially during 

routine storage. 

The observed pH pattern supports the view that platelet concentrates can maintain metabolic 

acceptability for at least five days when stored within the recommended temperature range and under 

continuous agitation. The absolute fall of 0.22 pH units over five days was statistically significant but 

modest in magnitude, and all mean values remained above commonly accepted lower viability 

thresholds. This pattern is comparable to prior reports showing that pH declines progressively during 

storage as platelets continue glucose metabolism and generate acidic byproducts, yet may remain within 

acceptable transfusion limits when storage bags, oxygen permeability, and agitation conditions are 

appropriate (13,26,28). The relative preservation of pH in the present study suggests that the storage 

environment was sufficient to maintain gas exchange and avoid abrupt metabolic failure. At the same 

time, the findings also support the growing view that pH alone is an incomplete surrogate for platelet 

quality, because biochemical acceptability can persist even while other dimensions of deterioration 

continue to evolve (14,29). 

In contrast, platelet count showed a markedly steeper decline and appeared to be the more storage-

sensitive variable in this study. By Day 5, the cumulative reduction in platelet count reached 33.51%, 

compared with only 3.02% for pH, and the day-to-day loss accelerated progressively after Day 3. This 

pattern is clinically and operationally important because it indicates that later storage days are associated 

not merely with continued decline, but with increasingly rapid quantitative loss. Similar observations 

have been described in storage studies reporting reduced platelet yield or retained count over time, likely 

reflecting a combination of platelet activation, clumping, fragmentation, microvesiculation, and 

irreversible structural change during storage (27,30,31). Although the present study did not directly 

measure activation markers, morphology scores, glucose consumption, lactate accumulation, or 

microparticle formation, the accelerated platelet loss observed after Day 3 is biologically plausible and 

aligns with current mechanistic understanding of cumulative storage injury (19,27,31). 
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An important strength of the present work is its serial day-by-day assessment design. Many platelet 

storage studies report baseline and end-point comparisons only, which can obscure the temporal pattern 

of deterioration. In the current analysis, the progressive widening gap between pH preservation and 

platelet count decline showed that the later storage interval, particularly Days 4 and 5, contributed 

disproportionately to quantitative loss. This temporal characterization offers a more nuanced 

interpretation than a simple Day 1 versus Day 5 comparison and may be useful in quality assurance and 

inventory management. From a transfusion-service perspective, these data suggest that a platelet 

concentrate can remain metabolically acceptable while nonetheless experiencing substantial loss of 

measurable platelet content, a distinction that may be relevant when selecting products for patients in 

whom robust post-transfusion increment is especially desirable (7,19,29). 

The present findings should, however, be interpreted cautiously in light of the study design. First, the 

investigation was an in-vitro laboratory assessment and did not evaluate post-transfusion corrected count 

increment, bleeding outcomes, or recipient-level platelet recovery. For that reason, the results support 

laboratory quality interpretation rather than direct clinical efficacy claims. Second, platelet count 

decline was used here as a practical retained-content indicator, but it cannot independently distinguish 

among true platelet destruction, aggregation-related undercounting, pre-analytical sampling effects, or 

analyzer-related variability. Third, repeated daily aliquot withdrawal from a low-volume platelet 

concentrate may itself have influenced concentration dynamics or product conditions, and this design-

related effect should be acknowledged when interpreting the magnitude of observed decline. Fourth, the 

study was conducted at a single center and included only platelet concentrates prepared by the platelet-

rich plasma method from whole-blood donations, so the results should not be generalized uncritically 

to apheresis platelet products, additive-solution storage systems, pathogen-reduced products, or different 

storage bag technologies (17,24,32). 

Despite these limitations, the study provides locally relevant evidence with practical implications for 

transfusion services operating under routine storage conditions. The persistence of acceptable pH values 

indicates that metabolic deterioration was controlled within the expected five-day shelf-life window, but 

the substantial quantitative decline in platelet count suggests that product age remains an important 

consideration in inventory use. Where clinically feasible, earlier-use platelet concentrates may provide 

better retained platelet content than near-expiry units, especially for patients requiring maximal 

quantitative support. Future studies should integrate serial laboratory monitoring with broader platelet 

quality markers such as swirling score, morphology, lactate, glucose, aggregation response, CD62P 

expression, and microbial surveillance, while also correlating in-vitro changes with post-transfusion 

clinical outcomes. Multicenter evaluation with standardized repeated-measures statistical reporting 

would further strengthen the evidence base and help define which simple quality indicators are most 

informative for routine platelet storage monitoring (14,17,26,29,33). 

CONCLUSION 

This study showed that platelet concentrate units stored at 20–24°C with continuous agitation undergo 

significant time-dependent deterioration over five days, characterized by a modest but statistically 

significant fall in pH and a substantially greater decline in platelet count. Although mean pH remained 

within acceptable transfusion limits throughout the storage period, platelet count decreased 

progressively and accelerated after Day 3, indicating that quantitative loss is more sensitive to prolonged 

storage than biochemical acidification. These findings support the value of serial quality monitoring 

during routine blood bank storage and suggest that, when possible, fresher platelet concentrates may 

offer better retained platelet content for transfusion support. 

REFERENCES 

1. Kvrzic Z. Blood and the circulatory system. In: History of Blood Donation and Transfusion Medicine. 

Cham: Springer Nature Switzerland; 2024. p. 1-8. 



JHWCR | 2026;4(5) | ISSN 3007-0570 | © 2026 The Authors | CC BY 4.0 | Page 8 

2. Wagner PD. Blood gas transport: carriage of oxygen and carbon dioxide in blood. Semin Respir Crit 

Care Med. 2023;44(5):569-83. 

3. Alimov N. Blood supply to the human body, vascular anatomy and blood components. West Eur J 

Med Med Sci. 2023;1(4):4-14. 

4. Smethurst P, Cardigan R. Current challenges in platelet transfusion. Platelets. 2022;33(1):5-13. 

5. Stolla M, Li VJ, Mack JP. Preparation, preservation, and storage of platelet concentrates. In: Rossi's 

Principles of Transfusion Medicine. 6th ed. Hoboken: Wiley; 2022. p. 179-87. 

6. Drossos PV, Fortis SP, Anastasiadi AT, Pavlou EG, Tsantes AG, Spyratos GA, et al. Cold vs. room 

temperature: a comparative analysis of platelet functionality in cold storage. Biomedicines. 

2025;13(2):310. 

7. Trochanowska-Pauk N, Walski T, Bohara R, Mikolas J, Kubica K. Platelet storage—problems, 

improvements, and new perspectives. Int J Mol Sci. 2024;25(14):7779. 

8. Rajashekaraiah V, Rajanand MC. Platelet storage: progress so far. J Thromb Thrombolysis. 

2023;55(1):9-17. 

9. Liu C, Su Y, Guo W, Ma X, Qiao R. The platelet storage lesion, what are we working for? J Clin Lab 

Anal. 2024;38(1-2):e24994. 

10. Flora GD, Nayak MK, Ghatge M, Chauhan AK. Metabolic targeting of platelets to combat 

thrombosis: dawn of a new paradigm? Cardiovasc Res. 2023;119(15):2497-507. 

11. Cecerska-Heryć  E, Goszka M, Serwin N, Roszak M, Grygorcewicz B, Heryć  R, et al. Applications of 

the regenerative capacity of platelets in modern medicine. Cytokine Growth Factor Rev. 2022;64:84-

94. 

12. Chaudhary PK, Kim S, Kim S. An insight into recent advances on platelet function in health and 

disease. Int J Mol Sci. 2022;23(11):6022. 

13. Kishore A, Kumar S, Gupta AK, Rai NN, Dhanetwal M. Evaluation of changes in pH, platelet count 

and swirling score in platelet concentrate on storage. Res J Med Sci. 2024;18:244-9. 

14. Nash J, Saunders CV, George C. pH is unsuitable as a quality control marker in platelet concentrates 

stored in platelet additive solutions. Vox Sang. 2023;118(3):[page range not provided]. 

15. Radwan EM, Allam RM, Abo El Fetouh RM, Kamel MM, Loutfy SA, Abdel Aziz RS. Assessment of 

apheresis platelets during 5 days of storage: a National Cancer Institute, Cairo University experience. 

Transfus Apher Sci. 2022;61(2):103327. 

16. Jacobs MR, Zhou B, Tayal A, Maitta RW. Bacterial contamination of platelet products. 

Microorganisms. 2024;12(2):258. 

17. Das SS, Sen S, Zaman RU, Biswas RN. Plateletpheresis in the era of automation: optimizing donor 

safety and product quality using modern apheresis instruments. Indian J Hematol Blood Transfus. 

2021;37(1):134-9. 

18. Kumar R, Dhawan HK, Sharma RR, Kaur J. Buffy coat pooled platelet concentrate: a new age platelet 

component. Asian J Transfus Sci. 2021;15(2):125-32. 

19. Nash J. The platelet storage lesion: novel approaches to optimise the function and quality of stored 

platelet concentrates [doctoral dissertation]. Cardiff: Cardiff Metropolitan University; [year not 

provided]. 



JHWCR | 2026;4(5) | ISSN 3007-0570 | © 2026 The Authors | CC BY 4.0 | Page 9 

20. Serrano K, Schubert P, Devine D. Platelet product quality remains high after seven days of storage. 

Canadian Blood Services Professional Education. 2020. 

21. Gammon RR, Rosenbaum L, Cooke R, Friedman M, Rockwood L, Nichols T, et al. Maintaining 

adequate donations and a sustainable blood supply: lessons learned. Transfusion. 2021;61(1):294-302. 

22. Bain BJ. Structure and function of red and white blood cells and platelets. Medicine (Baltimore). 

2021;49(4):183-8. 

23. Wang H, Yang L. Applications of injectable hemostatic materials in wound healing: principles, 

strategies, performance requirements, and future perspectives. Theranostics. 2023;13(13):4615. 

24. Adil A. Foundations in hematology and oncology: a medical student's guide. Stetho. 2025;6(1):[page 

range not provided]. 

25. Collins T, Alexander D, Barkatali B. Platelet-rich plasma: a narrative review. EFORT Open Rev. 

2021;6(4):225-35. 

26. Rajashekaraiah V, Rajanand MC. Platelet storage: progress so far. J Thromb Thrombolysis. 

2023;55(1):9-17. 

27. Liu C, Su Y, Guo W, Ma X, Qiao R. The platelet storage lesion, what are we working for? J Clin Lab 

Anal. 2024;38(1-2):e24994. 

28. Kishore A, Kumar S, Gupta AK, Rai NN, Dhanetwal M. Evaluation of changes in pH, platelet count 

and swirling score in platelet concentrate on storage. Res J Med Sci. 2024;18:244-9. 

29. Nash J, Saunders CV, George C. pH is unsuitable as a quality control marker in platelet concentrates 

stored in platelet additive solutions. Vox Sang. 2023;118(3):[page range not provided]. 

30. Radwan EM, Allam RM, Abo El Fetouh RM, Kamel MM, Loutfy SA, Abdel Aziz RS. Assessment of 

apheresis platelets during 5 days of storage: a National Cancer Institute, Cairo University experience. 

Transfus Apher Sci. 2022;61(2):103327. 

31. Trochanowska-Pauk N, Walski T, Bohara R, Mikolas J, Kubica K. Platelet storage—problems, 

improvements, and new perspectives. Int J Mol Sci. 2024;25(14):7779. 

32. Stolla M, Li VJ, Mack JP. Preparation, preservation, and storage of platelet concentrates. In: Rossi's 

Principles of Transfusion Medicine. 6th ed. Hoboken: Wiley; 2022. p. 179-87. 

33. Smethurst P, Cardigan R. Current challenges in platelet transfusion. Platelets. 2022;33(1):5-13. 


