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ABSTRACT

Introduction: The quality of the platelet concentrate is influenced by the number of platelets in it, because a high 
platelet count is required for the treatment of the patient. The manufacturing process is carried out by centrifugation. 
Centrifugation is a process used to convert whole blood into platelets, which can increase the number and concen-
tration of platelets. Therefore, this study aims to determine the difference in the number of platelets counted before 
and after processing. Material and Methods: Samples were taken 4 every month from January to August 2020 
using the probability sampling method. So the number of samples used is 32. Processing into concentrated platelets 
using the centrifugation method Results: Platelets count before treatment was 305,69/µl of blood with a minimum of 
281,000/µl and a maximum of 355,000/µl and standard deviation of 19,544. After processing, mean platelet count 
of 1,067, 31/ µl, Minimum 978,000/ µl, and a maximum of 1,218,000/ µl and standard deviation of 65,863 was 
obtained. the data were tested for normality using Kolmogorov-Smirnov, the results were 0.060 and the posttest data 
was 0.179. This shows that the data is normally distributed because the result is > 0.05. Then a paired T test was 
carried out with the result of 0.000 meaning that there was a difference in the number of platelets before and after 
processing. Conclusion: The results showed that there were differences in the number of platelets before processing 
compared to after processing.
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INTRODUCTION

Platelets are one of the blood components present 
in the human body, which plays an important role 
in the formation of blood clothing. It originate from 
fragmentation of the cytoplasm of megakaryocytes (1). 
Once platelets are formed from megakaryocytes, they 
remain in circulation for 5-7 days and serve mainly as 
regulators hemostasis and thrombosis. After trauma or 
injury to blood vessels, platelets become active, causing 
adhesion to the extracellular matrix exposed under 

the endothelium, the formation of platelets nodes, and 
finally the formation and fusion of platelets thrombosis 
including the nucleus and shell (2). The amount of 
platelets under normal conditions in the human body is 
150,000 to 350,000 per microliter of blood (3).

Since platelets were first identified in 1881, there has 
been continuous and accelerating progress in basic 
understanding on its function (4). Platelets play an 
important role in stopping bleeding (5). Circulating 
platelets are naturally involved in wound healing, 
depending on their number in the circulating blood and 
the state of their activation in response to factors present 
in the blood. Subsequently, it is also known that plasma-
rich plasma (PRP) has a positive effect on soft tissue 
healing (6). When a vascular injury occurs, platelets are 
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activated and formed at the site of the injury. The main 
function is to form mechanical plugs during the normal 
hemostatic response to vascular injury. Blood stored 
for more than 24 hours does not contain any functional 
platelets or large amounts of coagulation factors V and 
VIII. Without platelets, spontaneous leakage of blood 
can occur through small blood vessels. Its reactions 
in the form of adhesions, secretions, aggregations and 
fusions and their coagulation activity are important for 
their functioning (7). Additionally, PRP pregnant GF 
important is involved in cell maturation, differentiation, 
Angiogenesis and increased collagen production (6). 
Due to its function, platelets are very important for 
an individual going through major surgery, such as 
organ transplantation or cancer surgery. Therefore, 
it is important for an individual to always keep blood 
platelet levels at a normal level in order to avoid various 
health problems.

One of the blood components produced at the Indonesian 
Red Cross Blood Donor Unit in Lumajang Regency 
is concentrated platelets, which are produced from 
platelet-rich plasma (2). The procedure is according to the 
requirements for the acceptance of platelet components 
as stipulated in the Regulation of the Minister of Health 
Number 91 of 2015. A research by Dedianto Hidajat, 
Diah Adriani Malik, and S. Buditjahjono in 2012 on 
platelet-rich plasma in dermatology Semarang reported 
that platelet-rich plasma for clinical treatment requires 
approximately 1,000,000 platelets per microliter (11). 
In the processing of platelets derived from PRP, a 
centrifugation process is required. Rachita Dhurat et al 
(2014) mentioned that the platelet concentration factor 
can be changed with the centrifugation force applied 
in PRP preparation(9). Therefore, the normal number 
of platelets in whole blood before processing must 
be higher compared to the numbers after processing. 
This research aims to determine the difference in the 
number of platelets before and after being processed at 
the Indonesian Red Cross Blood Donor Unit, Lumajang 
Regency.

MATERIALS AND METHODS

Samples
This research was conducted by collecting secondary 
data at the Indonesian Red Cross Blood Donation 
Unit in Lumajang Regency. The number of samples 
was determined based on the provisions stated in 
the Minister of Health Regulation No. 91 Year 2015 
regarding the number of platelet products that must 
be checked every month, which is at least 4 bags per 
month (8) from January 1st to August 31st, 2020 using 
probability sampling technique. Therefore, the number 
of samples used was 32.

Method of processing whole blood into platelet 
concentrate
Processing of whole blood into platelets concentrate was 

carried out by 2x playback in refrigerated centrifuge. 
Subsequently, the first procedure carried out was 
the preparation of PRP, whole blood was rotated at a 
temperature of 20-24 Celsius for 13 minutes at a speed 
of 1300 rpm, resulting in concentrated red blood cells 
and platelet rich plasma (PRP). The second procedure 
was the preparation of platelets concentrate from 
PRP, rotated at a temperature of 20-24 Celsius for 15 
minutes at a speed of 3000 rpm (heavy spin) resulting 
in generated platelets concentrate and plasma (6, 9, 10).

Plateled test method
The impedance method was used for cross examination. 
Mindray BC-20s is a high-quality automated hematology 
analyzer for in vitro diagnostic used in clinical 
laboratories. Additionally, it uses impedance methods 
for measurement of leukocyte (WBC), erythrocyte (RBC) 
and platelet (PLT) concentrations.

Statistical analysis
The determination of the distribution and normality of 
the data was carried out using Kolmogorov-Swirnov 
One-Sample test, tested by hypothesis testing on two 
unpaired groups. The tests performed are Paired T-Test 
for normal distribution data and the Wilcoxon test for 
abnormally distribution data. The confidence level used 
is 95%, and therefore the level of precision or inaccuracy 
limit is (α= 0.05).

RESULTS

The research data obtained was in the form of a 
pre-treatment and post-treatment platelets count in 
concentrated platelets conducted from January to 
August 2020. Pre-treatment platelets count results 
indicated an average platelet count of 305.69/µL blood 
with a minimum count of 281,000/µL and a maximum 
count of 355,000/µL. While the standard deviation of 
the pre-treatment platelets count results is 19,544 (Table 
I). Post-treatment platelet count results indicated a mean 
platelet count of 1,067,313/µl, a minimum of 978,000/
µl and a maximum of 1,218,000/µl based on treated 
platelets counts. Meanwhile, the standard deviation of 
the test results of the platelet count of its concentrate 
samples from platelet bags was 65,863 (Table II). 

From the existing data, the normality test was carried 
out using Kolmogorov-Smirnov, the pretest results were 
0.060 and the post-test data was 0.179. This implies 
that the data is normally distributed because the result 
is > 0.05. Then a paired T test was carried out with a 
result of 0.000, which means that there was a difference 
in the number of platelets before and after processing, 
an examination carried out to determine the quality of 
platelets in the blood product.
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DISCUSSION

Based on the table, it was reported that the results of the 
platelets count before processing indicated an average 
platelet count of 305,688/µl of blood with a minimum 
number of 281,000/µl and a maximum number of 
355,000/µl. While the standard deviation of Platelets 
count test results before processing was 19,544. Results 
of the platelet count after processing indicated an 
average platelet count of 1,067,313/µl of blood with 
a minimum number of 978,000/µl and a maximum 
number of 1,218,000/µl. While the standard deviation 
of the results of the platelet count examination of its 
concentrate sample from the platelet bag was 65,863. In 
this research, the result showed that the mean number 

of platelets before processing (305,688/µL) increased in 
number after processing (1,067,313/µL).

This research is in accordance with the study conducted 
by Arora et al (2015), which showed an increase in the 
number of platelets in PRP after processing compared to 
before processing. These results indicated that the platelet 
count of PRP contains more platelets and increases by 
almost 400% after processing by centrifugation (6). 
According to Rachita Dhurat and M.S. Sukesh in 2014 
on Principles and Methods of Platelet-Rich Plasma 
Production: A Review of The Author and Prospects In 
India, this process is called fractional centrifugation 
mentioning that the platelets concentration factor can 
be changed with the centrifugation force applied in the 
production of PRP (9). Therefore, centrifugation, which is 
commonly used for processing platelets has been shown 
to increase its number. A research by Dedianto Hidajat, 
Diah Adriani Malik, and S. Buditjahjono in 2012 about 
platelet-rich plasma in Semarang dermatology reported 
that platelet-rich plasma for clinical treatment requires 
about 1,000,000 platelets per microliter (11). One of 
the processes contributing to the increase in the number 
of platelets in PRP is centrifugation, and the platelet 
products must show an increase in quantity of almost 
400% compared to before treatment in order to achieve 
the therapeutic effect desired by the patient.

CONCLUSION

This research showed that there was a significant 
difference in the number of platelets from the whole 
blood samples in the main bags before processing 
compared to the number of platelet-rich plasma samples 
in the satellite bags after processing. 
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