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Objective: The aim of the study was to evaluate the various growth factors (GFs) released 
for a period of 300 minutes (which covers the maximum time needed for surgical or day care 

Methods: Six healthy donors were recruited and 64 mL of blood sample was withdrawn from 

Results:

Conclusion:
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Introduction

There is considerable research interest in

or in combination with grafting materials 
for topical applications in orthopedic proce-
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was endorsed by evidence that several major 
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Materials and Methods

growth factors (GFs) are contained at high 

exhibit chemotactic and mitogenic activities 
that promote and modulate cellular functions 

8

without the use of anticoagulants and thrombin 
9

compatible GFs at a very low cost and has 
shown a gradual and slow release of platelet-

-

middle fraction containing the rigid and elastic 

-
-
-

tion tubes with clot activator and gel has been 

-
13

-

via interactions between the alpha(IIb)beta(3) 

slower release of GFs compared to platelet-
14 This is in contrast to 

-

-

displays a continual and steady release of a 
modest amount of growth factors over a 10-day 

16

-
fuged whole blood (tubes with a clot activator 

-
tioned)  to access the various GFs content 

develop a better understanding of the content 
and to suggest improved procedures for better 

Study design and ethics statement

clearance was obtained from the institution 

adult donors in this study (four males and two 

without systemic diseases or under any medical 

from the participants fulfilling the criteria for 

eight (8 mL each) tubes of peripheral blood 

1

-
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Results

gently for 30 seconds and immediately cen-

to be separated from the gel-clot without the 

preparation and delivery steps were carried out 

P l a t e l e t - r i c h  f i b r i n  r e l e a s a t e s 
preparation

-
-

-

Growth factors assays

-

-

and samples were assayed in duplicate for each 

were obtained by first measuring absorbance 

Statistical analysis

p < 

-

of each GF were found over the time course in 

-
nificantly different from respective content at 

p

Fig. 1  Venous blood sample following centrifugation 
indicating the PRF clot in the middle layer of the 
BD#367988 tube. (A) supernatant serum; (B) 

separation gel; (D) coagulated red blood cells.
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Discussion

Time 
(min) IGF-1 TGF- 1 VEGF EGF b-FGF NGF
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Table 1.  
experimental period (n = 6).

-

-

biologics derived from whole blood that are 
preferentially consisting of supraphysiologi-

are basically fibrin matrices enmeshed with 

 who described 
-

-
tions are constituted with strong thrombin con-

thereby providing mechanical support and 

-
-

-

GFs are potent wound healing promoters 
which accelerate incisional wound repair by 

-

as a chemotactic agent for inflammatory cells 

and coordinates the development of initial 
11 

EGF is a common mitogenic factor that stimu-
lates the proliferation of different types of 
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reducing inflammation and stimulating the 
recruitment of precursor circulating cells that 

IGF-1 plays an essential role in metabolic 
-

the appropriate metabolic changes that enable 
cells to tolerate a variety of stressful stimuli 
and resist apoptosis as well as initiate the tissue 

 b-FGF 
is a potent angiogenic factor and endothelial 
cell mitogen and may be an important positive 

 NGF plays a vital 
role in reconstructing peripheral nerve fibers 

and this effect could account for inconsisten-

and tissue regeneration whereas age and sex 

-
titate the release of various GFs contained in 

or environmental reasons for sex- and age-

Vacutainer with clot activator and gel for sepa-
-

the time course of the study to a total content 
-

factors was in all cases significantly higher 
than the total amounts extracted just after clot 

with the finding where the release profile of 
the GFs (with the exception of IGF-1) within 

 an abundant 

shown that the concentration of GFs varies ac-
 

mainly related to the g-force and the type of 

could be attributed to a stronger fibrin archi-
tecture entrapping a greater number of leu-

intense slow release of growth factor from the 
30

proved a slower release of growth factors from 

-

further reported the use of a porcine model to 
evaluate cartilage repair in vivo and evaluated 

-
tion of cartilage fragments as a cell source to 
develop a new autologous chondrocyte implan-

1 -
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-
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Conclusion
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cation in exploratory studies are being conduct-

healing of an acute osteochondral defect in 
18 The 

to damaged tissues by either transplanting cells 

for the treatment of various bone disorders in 
osteoporosis with an unlimited source of cells 

19 -

after sciatic nerve injury in rats and appears 
to have a positive effect on the recovery of 

regeneration of nerves and improving recovery 
13

progenitor cells from their perivascular or other 
-
-

This study provides recommendation on 

be used within day-surgery procedures after 

This study was support in part by the fol-

platelet-rich fibrin on autologous osteochondral

of platelet-rich fibrin and cartilage granules
fac i l i t a t es  ca r t i l age  repa i r  in  the  in ju red

of platelet-rich fibrin membrane on sciatic nerve
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releasate combined with adipose-derived stem

platelet-rich plasma and platelet-rich fibrin in fat

rich concentrates differentially release growth

of adipose-derived mesenchymal stem cells and
chondrocytes with platelet-rich fibrin releasates
augmentation by intra-articular injection on acute

bone formation in osteoporotic mice by a novel
transplant combined with adipose-derived stem

structure and biological features of fibrinogen and

recrui tment  to inf lammation by enhancing

activates autophagy in Schwann cells to enhance
myelin debris clearance and to expedite nerve

Gender and age differences in growth factor
concentrations from platelet-rich plasma in

content influence the growth factor release of
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