
INTRODUCTION
Platelets are derived from megakaryocytes in the 
bone marrow. The average platelet count ranges 

9 1,2from 150 to 450 × 10 /L.   These are anucleate 
fragments of megakaryocytes and their life span is 

3 7-10 days in the blood stream. The proteins are 
present inside secretory granules which are dense 

4granules, α-granules and lysosomes.  In early days, 
platelet rich plasma (PRP) was only used for 
transfusion in thrombocytopenic patients. Ten years 
later, it was used as platelet rich fibrin (PRF), which 
is a source of fibrinogen in maxillofacial surgery. 
Afterwards, use of PRP was extended to many other 
fields including cardiac surgery, pediatric surgery, 
musculo-skeletal  f ie ld for  sports  injury, 
ophthalmology, urology, gynaecology and plastic 
surgery. The chance of hypertrophic keloids and 

5scars is also decreased by its use.
PRP is an autologous concentration of human 
platelets to supra-physiologic levels. Platelets are a 
reservoir for the important growth factors which 
include platelet-derived growth factor (PDGF), 
transforming growth factor-beta 1 (TGF-β1), 
epidermal growth factor (EGF), basic fibroblast 
growth factor (FGF), vascular endothelial growth 
factor (VEGF), insulin-like growth factor (IGF-I) 

6and hepatocyte growth factor (HGF).  A specific 

volume of whole blood is withdrawn from a patient's 
peripheral vein, placed in vacutainers with either 
EDTA or Sodium Citrate anticoagulants and 
centrifuged at specific speed for specific time and 
eventually plasma with high concentration of 
platelet is achieved. This PRP is then re-infused in 
the patient at the site of injury or inserted as a gel or 
other biomaterials during surgery. 
PRP therapy has grown in popularity over the past 

7few years.  There is no major side effect of PRP 
therapy except for minimal pain and redness at the 

5 time of injections. In the knee, PRP is found very 
useful in patient with articular cartilage pathology, 

8ligamentous and meniscal injuries.  It is also very 
9,10

safe and efficient in cosmetic interventions,  in 
skin rejuvenation, hair regrowth, wound healing, 

 
and fat graft take, healing of diabetic footas well as 
in reproductive medicine and gynaecological 

11-13 
disorders. It is used in sports medicine for 

14,15enhancing the tendon healing.  In dentistry, its 
use for the growth factors at the sites requiring 

16 osseous grafting is also effective. The current 
classification of autologous platelet concentrates 
comprises mainly of 4 types based on their cell 
content and fibrin architecture. Pure PRP (P-PRP) 
or leukocyte-poor PRP, Leukocyte- and PRP (L-
PRP), pure platelet-rich fibrin (P-PRF) or 

Objective: To find a cost effective, simple and safe 
technique with high platelet concentration factor.
Methodology: This retrospective cross-sectional 
study was done in Shaikh Zayed Hospital, Lahore 
for 6 months. Thirty-two volunteers both gender 
were selected and were divided into four groups 
with eight individuals in each group. After informed 
consent, socio-demographic data like age and 
gender was recorded. Four different techniques 
for platelet rich plasma (PRP) preparation were 
applied and tested on each group. Baseline 

platelet count in blood was checked before, during 
and after technique by Cell  Dyne Ruby 
Haematology analyser.
Results: The technique II and IV were found quite 
effective with up to 2.5 to 6 fold increases in 
platelet count in the final product. 
Conclusion: We found a simple, cost-effective 
and beneficial technique for the preparation of 
PRP. (Rawal Med J 202;46:266-269).
Keywords: PRP (platelet rich plasma), growth 
factors, thrombocytopenia. 
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leukocyte-poor PRF and Leukocyte- and PRF (L-
17 

PRF). The aim of this study was to find a cost 
effective, simple and safe technique with high 
platelet concentration factor.

METHODOLOGY
PRP was prepared with four different manual 
techniques, which were applied on blood collected 
from 32 volunteers both male and female with 
median age of 30+15 years. These individuals were 
divided into four groups of eight. These four 
techniques  were  based  on  the  e ffec t  o f 
centrifugation speed and time on the final yield of 
platelet in the platelet rich plasma. Two methods 
were applied in these techniques, listed below:
Single spin method: Blood was collected in EDTA 
vacutainers and was centrifuged at 1000rpm for 15 
minutes once at room temperature. Supernatant 
plasma was drawn by sterile syringe and shifted to 
sterile plain vacutainers. RBCs at bottom were 
discarded. Platelet count of plasma after first spin 
was checked by hematology analyzer and 
recorded. 
Double spin method: Blood was collected in 
EDTA vacutainers and was centrifuged on different 
speed at room temperature. Same steps of single 
spin method were followed from step 2 to 4. The 
supernatant plasma was centrifuged again and 
upper 2/3rdof the plasma was discarded as platelet 
poor plasma and platelet were re-suspended in 
lower 1/3rd of plasma and platelet count was 

checked by hematology analyzer. All the tubes and 
syringes used were sterile and maximum 
precautions were taken to lessen the chances of 
contamination.
Procedure: Four groups were made having 8 
volunteers in each group. Total four techniques were 
tested. One technique was applied on one group. 
The items required for each volunteer with their 
quantity are Butter fly (1), 10 CC syringe (3), EDTA 
filled Vacutainers (4) Plain Vacutainers (20). 10 ml 
blood was collected from each volunteer and was 
transferred to EDTA vacutainers making 3 sub-
tubes of each volunteer. Platelet count of each 
volunteer was checked before, during and after 
centrifugation on Cell Dyne Ruby analyzer. All the 
techniques were performed at room temperature 22-

0
28 C. These techniques were applied individually 
on blood of each individual.
Statistical Analysis: All data analysis was 
performed using SPSS Statistics 22.  

RESULTS
Platelet rich plasma was prepared by using 4 
techniques. In technique I, the platelet count after 

9
double spin was 180 x 10 /L and volume of the PRP 
obtained was 3ml. Technique II the final platelet 

9
count achieved was 825 x10 /L and volume was 2.5 
ml. In the Technique I and Technique II the Platelet 
concentration factor was 0.7 and 3.9, respectively 
(Table 1). 
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Table 2.  Time and platelet concentration factor for each 
technique.

Fig. Four techniques comparison.

9The Technique III led to platelet count of 160 x10 /L 
with volume prepared of 4ml, while in Technique IV 
the platelet count achieved after second spin was 

9
1865x10/ L with volume prepared of 2.5ml. The 
platelet concentration factor of Technique III & 
Technique IV was 0.7 and 6.7, respectively (Fig.). It 
was seen that Technique II & IV yielded highest 
platelet concentration factor. The total time taken 
for each technique and the platelet concentration 
factor is summarized in Table 2. Platelet 
concentration factor was calculated by dividing 
platelet count of PRP with the baseline line platelet 
count before centrifugation.

DISCUSSION
Growth factors are stored within the platelet α-
granules. Since PRP contains several growth factors 
(e.g., PDGF, VEGF, etc) that are capable of 
stimulating angiogenesis and increase fibroblast cell 

18,19 differentiation. A recent study by Gupta et al also 
concluded that the manual double spin method 
yielded higher platelet concentration as compared to 

20 
automated methods. Another study by Zhang et al 
also found that quality of PRP was affected by various 
factors, including centrifugal force, centrifugal time, 

21 temperature, and operation process.

In 2018, a study by Hamid inferred that PRP can be 
prepared by centrifugation techniques. This method 
is not only simple but also cost effective and lead to a 

22 
standard preparation of PRP. In another study 
conducted in 2017 Shin et al it was also concluded 
tha t  PRP can  be  made  by  us ing  double 
centrifugation method and no special equipment or 
high technical abilities are required for its 

23 preparation. The study by Nagata et al also 
concluded that the double-centrifugation protocol 
resulted in higher platelet concentrations as 

24
compared to single centrifugation protocol.  
It is inferred in our study that time and speed of 
centrifugation affect the platelet yield tremendously 
and a small change in any of them lead to a bigger 
effect in the final product. We worked on multiple 
techniques, in which 3 techniques were based on 
double spin method while one technique was based on 
single spin method. No special or expensive equipment 
is required. Use of sterile vacutainer, syringes and 
tubes in this technique also reduces the chances of 
cross contamination. Repeated sessions of PRP 
therapy are required for desired results, the cost for 
these repeated sessions is quite high all over the world 
whether it for cosmetic reasons or therapeutic reasons.

CONCLUSION
By opting our technique, a good, high yield PRP can 
be prepared rather than using commercial PRP kits, 
which more or less yields the same results but at a 
higher cost. Due to these new emerging and 
promising uses of PRP, introducing a cost-effective 
technique with high yield platelets is an important 
procedure for PRP preparation.
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