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Abstract Platelet-rich plasma (PRP) is blood plasma that

has been enriched with platelets. It holds promise for

clinical use in areas such as wound healing and regenera-

tive medicine, including bone regeneration. This study

characterized the composition of PRP produced by seven

commercially available separation systems (JP200, GLO

PRP, Magellan Autologous Platelet Separator System,

KYOCERA Medical PRP Kit, SELPHYL, MyCells, and

Dr. Shin’s System THROMBO KIT) to evaluate the

platelet, white blood cell, red blood cell, and growth factor

concentrations, as well as platelet-derived growth factor-

AB (PDGF-AB), transforming growth factor beta-1 (TGF-

b1), and vascular endothelial growth factor (VEGF) con-

centrations. PRP prepared using the Magellan Autologous

Platelet Separator System and the KYOCERA Medical

PRP Kit contained the highest platelet concentrations. The

mean PDGF-AB concentration of activated PRP was the

highest from JP200, followed by the KYOCERA Medical

PRP Kit, Magellan Autologous Platelet Separator System,

MyCells, and GLO PRP. TGF-b1 and VEGF concentra-

tions varied greatly among individual samples, and there

was almost no significant difference among the different

systems, unlike for PDGF. The SELPHYL system pro-

duced PRP with low concentrations of both platelets and

growth factors. Commercial PRP separation systems vary

widely, and familiarity with their individual advantages is

important to extend their clinical application to a wide

variety of conditions.
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Introduction

Platelet-rich plasma (PRP) is blood plasma that has been

enriched with platelets. As a concentrated source of

autologous platelets, PRP contains several different growth

factors, such as platelet-derived growth factor (PDGF),

transforming growth factor-beta (TGF-b), and vascular

endothelial growth factor (VEGF), as well as other cyto-

kines that stimulate healing of bone and soft tissue. It has

been shown that PRP has the potential to promote cell

proliferation [1], chemotaxis [2], cell differentiation, and

angiogenesis [2]. Therefore, PRP has become increasingly

popular as a clinical treatment in a wide variety of medical

applications in almost all fields of surgery [3], particularly

for chronic wounds [4], maxillofacial bone defects [5],

tendon healing in orthopedics [6], and the fields of cos-

metic surgery [7].

However, even though there are many methods of pre-

paring PRP, few comparisons of PRP produced by various

platelet separation models have been reported. Differences

in the purification method used to produce PRP may give

rise to differences in the amount of whole blood required,

final yield, liquid components, and growth factor concen-

trations, and knowledge of these differences may enable

PRP kits to be used in ways suitable for clinical

applications.

The purpose of this study was to evaluate the platelet,

white blood cell (WBC), red blood cell (RBC), and growth
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factor concentrations, as well as platelet-derived growth

factor-AB (PDGF-AB), TGF-b, and VEGF concentrations

in the PRP produced by seven commercial PRP separation

systems.

Materials and methods

Platelet Separation Systems

The study was conducted in accordance with the principles

of the Declaration of Helsinki 1996 and Good Clinical

Practice standards. The study protocol, informed consent

form, and other study-related documents were reviewed

and approved by our institutional ethics committee, who

found the protocol acceptable.

The whole blood was collected from five healthy sub-

jects (four men, one woman, 26–35 years old) who were

not taking medication. A single technician collected

150 mL of blood from each participant using a 19-gauge

arteriovenous fistula needle (TERUMO Corporation,

Tokyo, Japan).

Whole blood samples were collected with the appro-

priate ratio of anticoagulant according to the manufac-

turer’s instructions, and each sample was simultaneously

processed using each PRP kit: JP200 (BS Medical Co.,

Ltd., Tokyo, Japan), GLO PRP (Glofinn Oy, Salo, Finland),

Magellan Autologous Platelet Separator System (Med-

tronic Inc., Minneapolis, MN), KYOCERA Medical PRP

Kit (KYOCERA Medical Corporation, Osaka, Japan),

SELPHYL (Cascade Medical Enterprises, LLC, Wayne,

NJ), MyCells (Kaylight Technologies Ltd, Holon, Israel),

and Dr. Shin’s System THROMBO KIT (GRAND AES-

PIO IMC., Seoul, Korea).

Centrifugation was performed two times in four systems

and once in three for the preparation of PRP, following to

each original protocol. PRP was separated by tube centri-

fugation in 4, gel separation in 2, and fully automated

centrifugation in one system. The preparation process was

semi-closed in 4, closed in 2, and open in 1. The necessary

whole blood volume was 8–60 mL, and the final volume of

PRP was 0.6–3 mL. All PRP samples were collected and

activated according to each manufacturer’s protocol. A 1:1

(v/v) mixture of 0.5 M CaCl2 and autologous thrombin was

prepared in advance as an activator [1]. A 10:1 (v/v)

mixture of PRP and the activator was incubated for 5 min

at room temperature for the JP200, GLO PRP, Magellan

Autologous Platelet Separator System, SELPHYL, and Dr.

Shin’s System THROMBO KIT. On the other hand, PRP

produced by the KYOCERA Medical PRP Kit and SEL-

PHYL was activated with 0.5 M CaCl2 at one-tenth of the

amount of the total PRP according to the manufacturer’s

instructions. The supernatants of the activated samples

were stored at -80 �C for future analyses to determine the

concentrations of PDGF-AB, active TGF-b1, and VEGF.

Quantification of platelet, WBC, and RBC

concentrations

All whole blood and PRP samples were sent to the Uni-

versity Hospital Clinical Laboratory immediately after PRP

collection. Platelet, WBC, and RBC counts were performed

using an XE-2100 Automated Hematology System (SYS-

MEX CORPORATION, Kobe, Japan).

Quantification of growth factors

The PDGF-AB, TGF-b1, and VEGF concentrations in the

preparation of activated PRP were determined by a com-

mercially available sandwich enzyme-linked immunosor-

bent assay technique kit (Quantikine, R&D Systems, Inc.,

Minneapolis, MN, USA). Growth factor concentrations

were measured according to the manufacturer’s instruc-

tions. All assays were performed in triplicate.

Statistical analysis

All data are presented as mean ± SD. The Tukey–Kramer

test for multiple comparisons among the seven groups was

used. For all statistical analyses, the significance was set at

p\ 0.05.

Results

Each system produced 0.6–3 mL of PRP per whole blood

sample, even though the starting whole blood volume was

different for each system.

The price of the disposable kit used for the preparation

of PRP varied from US$50 to US$500. The Magellan

Autologous Platelet Separator System was the most

expensive (US$500/kit). JP200 and GLO were the least

expensive (US$50/kit) (Table 1).

Platelet concentration of PRP

The average whole blood platelet concentration was

16.8 9 104/lL. The mean platelet concentration of PRP

was the highest from the Magellan Autologous Platelet

Separator System (152.1 9 104/lL), followed by the

KYOCERA Medical PRP Kit (131.2 9 104/mL) and GLO

PRP (89.1 9 104/mL). There was no significant difference

between the Magellan Autologous Platelet Separator Sys-

tem and the KYOCERA Medical PRP Kit. The mean PRP

platelet concentration was the lowest from SELPHYL

(8.8 9 104/mL) (Fig. 1a).
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RBC concentration of PRP

The mean RBC concentration of PRP was the highest from

JP200 (355.8 9 104/mL), followed by the KYOCERA

Medical PRP Kit (314.4 9 104/mL) and Dr. Shin’s System

THROMBO KIT (282.2 9 104/mL) (Fig. 1b).

WBC concentration of PRP

The mean WBC concentration of PRP was the highest from

JP200 (26.1 9 103/mL), followed by Dr. Shin’s System

THROMBO KIT (14.9 9 103/mL), the Magellan Autolo-

gous Platelet Separator System (14.4 9 103/mL), and the

KYOCERA Medical PRP Kit. The mean RBC concentra-

tion of PRP was the lowest from SELPHYL (0.3 9 103/

mL) (Fig. 1c).

PDGF-AB concentration of PRP

The mean PDGF-AB concentration of activated PRP was

the highest from JP200 (93.5 ng/mL), followed by the

KYOCERA Medical PRP Kit (76.2 ng/mL), the Magellan

Fig. 1 a Platelet concentrations, b red blood cell concentrations,
c white blood cell concentrations of PRP with JP200, GLO PRP,
Magellan Autologous Platelet Separator System, KYOCERA Medical

PRP Kit, SELPHYL, MyCells, and Dr. Shin’s System THROMBO
KIT. Data are presented as mean ± SD (**p\ 0.01; *p\ 0.05)

Table 1 Protocols for the platelet-rich plasma separation systems tested

System Number of
centrifuge times

Centrifuge force
and time

Features Preparation
process

Whole blood
volume (mL)

Final volume of
PRP (mL)

Cost/1
kit

JP200 2 1,0009g 6 min Tube centrifugation Open system 20 1 $50

8009g 8 min

GLO PRP 2 1,8009g 3 min Tube centrifugation Semi-closed
system

8.5 0.6 $95

1,8009g 6 min

MAGELLAN 2 6109g 4 min Fully automated
centrifugation

Closed
system

60 3 $500

1,2409g 6 min

KYOCERA 2 6009g 7 min Tube centrifugation Semi-closed
system

20 2 $100

2,0009g 5 min

Selphyl 1 5259g 15 min Gel separation Semi-closed
system

8 2 $215

MyCells 1 2,0549g 7 min Gel separation Closed
system

10 1 $120

Dr. Shin’s
System

1 1,7209g 8 min Tube centrifugation Semi-closed
system

8.5 1 $190
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Autologous Platelet Separator System (74.8 ng/mL), My-

Cells (72.2 ng/mL), and GLO PRP (67.3 ng/mL). There

was no significant difference among the five groups with

the highest concentrations. The mean RBC concentration

of PRP was the lowest from SELPHYL (12.2 ng/mL)

(Fig. 2a).

TGF-b1 concentration of PRP

The mean TGF-b1 concentration of activated PRP was the

highest from the Magellan� Autologous Platelet Separator

System (1,719.0 pg/mL), followed by JP200 (1,563.0 pg/

mL) and the KYOCERA Medical PRP Kit (1,508.2 pg/

mL). The mean VEGF concentration of activated PRP was

the lowest from SELPHYL (384.0 pg/mL). The difference

was significant only between the Magellan� Autologous

Platelet Separator System and SELPHYL (Fig. 2b).

VEGF concentration of PRP

The mean VEGF concentration of activated PRP was the

highest from the Magellan� Autologous Platelet Separator

System (47.0 ng/mL), followed by KYOCERA Medical

PRP Kit and JP200 (Fig. 2c).

Discussion

In this study, seven different PRP preparation processes

were compared with respect to platelet, RBC, and WBC

yields of the procedure and growth factor release. Although

there have been a few previous studies comparing two or

three types of commercial PRP kits [7–9], this is the first

comparative investigation to address seven types at the

same time.

Measurements of platelet and growth factor concentra-

tions are widely used to evaluate PRP [1, 8]. Furthermore,

Wibrich et al. [9] suggested that different individuals may

require different platelet concentration ratios to achieve a

comparable biological effect. Castelio et al. [8] compared

different PRP kits by producing PRP from blood samples

from a single individual, and they emphasized that a

comparison of platelet and growth factor concentrations

was required. In the present experiment, their comments

were taken into account, and single-donor PRP produced

by seven commercially available PRP separation systems

was compared. Platelet concentration is important in the

production of PRP. Platelet a-granules contain growth

factors such as PDGF, TGF-b, and VEGF. Some

researchers have suggested that PRP should achieve a

three- to fivefold increase in platelet concentration over

baseline [10, 11]. In this study, all kits other than the

SELPHYL achieved a platelet concentration increase of at

least threefold.

In general, PDGF is a powerful mitogen for fibroblasts

and smooth muscle cells and is involved in all three phases

of wound healing, including angiogenesis, the formation of

fibrous tissue, and re-epithelialization [12]. The primary

effect of PDGF seems to be its mitogenic activity to

fibroblasts and vascular muscle cells [13]. The most

important specific activities of PDGF include angiogenesis

and chemotaxis for fibroblasts and collagen synthesis.

Transforming growth factor stimulates the proliferation

of undifferentiated mesenchymal stem cells and stimulates

Fig. 2 a The platelet-derived growth factor-AB concentrations, b the
transforming growth factor beta-1 concentrations, c the vascular
endothelial growth factor concentrations of activated PRP with JP200,
GLO PRP, Magellan Autologous Platelet Separator System,

KYOCERA Medical PRP Kit, SELPHYL, MyCells, and Dr. Shin’s
System THROMBO KIT. Data are presented as mean ± SD
(**p\ 0.01; *p\ 0.05)
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chemotaxis of endothelial cells and angiogenesis [13].

VEGF increases angiogenesis and vascular permeability

[14].

The concentrations of platelets and growth factors have

been reported to exhibit a directly proportional relationship

[15]. In the present study, although PRP containing more

than a certain concentration of platelets tended to show

higher PDGF concentrations, the relationship was not

always directly proportional. Although the PDGF concen-

tration in the PRP produced by the JP200 had the highest

mean value, there were no significant differences with the

KYOCERA Medical PRP Kit, the Magellan Autologous

Platelet Separator System, MyCells, and GLO. TGF-b and

VEGF concentrations varied greatly among individual

samples, meaning that there was almost no significant

difference among the different systems. One reason for this

may have been the small number of samples. The present

results suggest that PDGF should be used as an indicator

when comparing methods for producing PRP in terms of

growth factor concentrations because of its low individual

variability.

Kakudo et al. [1] previously reported the concentra-

tion of platelets, PDGF-AB, and TGF-b from JP200; the

median whole blood platelet count was 16.74 9 104/lL,

and the median platelet count in the PRP from JP200

was 132.26 9 104/lL. In the present study, the mean

whole blood platelet count was 16.8 9 104/mL, and that

in the PRP from JP200 was 87.1 9 104/mL, a value that

was somewhat low. This may have been because the

JP200 is a manual blood cell layer removal system for

extracting PRP. The transfer from the blood cell layer to

the centrifuge tube for platelet concentration is per-

formed manually, making the task more cumbersome,

and this means that practice is required to produce PRP

of consistent quality.

An automated blood cell layer isolation system has

therefore been developed with the aim of compensating

for the disadvantage of this manually operated system.

This automates the transfer operation from the blood cell

layer to the centrifuge tube for platelet concentration,

there is almost no scope for the introduction of technical

errors, and PRP can be produced simply by almost

anyone. The Magellan Autologous Platelet Separator

System consists of a microprocessor-controlled centri-

fuge, syringe pumps, and necessary single-use processing

components. With the platelet separator instrument, PRP

is automatically and quickly separated from anticoagu-

lated blood and dispensed into a separate sterile syringe

[16]. Kakudo et al. [16] previously reported the effi-

ciency of PRP produced by the Magellan Autologous

Platelet Separator System for intractable skin ulcers, such

as diabetic and venous ulcers. The mean platelet con-

centration in PRP prepared using the Magellan system

was increased 7.1 ± 0.79 times, and epithelialization of

the ulcer took an average of 6.6 weeks. In this study, the

average whole blood platelet concentration was

16.8 9 104/lL, and the mean platelet concentration of

PRP from the Magellan Autologous Platelet Separator

System was 152.1 9 104/lL. Therefore, the mean

platelet concentration increase was about 9.0 times. Such

use of an automated blood cell layer separation system

enables the production of high-concentration PRP irre-

spective of the proficiency of the operator. In addition, it

has been reported that PRP prepared using this Magellan

Autologous Platelet Separator System was effective for

the following conditions: postoperative surgical incision

sites [17], punch biopsy wounds [18], postoperative pain

after total shoulder arthroplasty [19], and bariatric sur-

gery [20].

Castillo et al. [8] reported that the platelet concen-

tration of the Magellan was 780.2 9 103/lL. They also

reported that concentrations of the growth factors PDGF-

AB, VEGF, and TGF-b1 were 34.4 ± 10.7, 1.2 ± 0.8,

and 0.2 ± 0.1 ng/mL, respectively. In the present study,

higher values were obtained from the Magellan system

for both the platelet count and growth factor levels than

those found by Castillo et al. This was probably because,

while they harvested a final volume of 6 mL of PRP

from 26 mL of whole blood, 3 mL of PRP was har-

vested from 56 mL of whole blood in the present study.

The advantage of the Magellan is that the amounts of

whole blood and PRP can be set as desired using the

panel. In the field of oral surgery, for example, PRP may

need to be used in narrow tooth extraction cavities,

whereas in plastic surgery, a greater volume will be

required for ulcers or pressure sore pockets, making the

fact that it is possible to set the final volume of PRP a

major advantage of the Magellan. On the other hand, it

does entail the disadvantage that the fully automated

Separator System must be purchased separately, meaning

that a larger initial investment is required.

Platelet-rich plasma produced by SELPHYL has usu-

ally been used for improvement of deep nasolabial folds

in aesthetic and cosmetic surgery [21, 22]. Sclafani et al.

[23] reported that when PRP produced by SELPHYL

was injected into the deep dermis, activated fibroblasts

and new collagen deposition and development of new

blood vessels occurred. In the present study, the platelet

count in the PRP produced by the SELPHYL system was

the lowest of any of the seven types of kit surveyed, and

this was reflected in the concentrations of growth factors

except for VEGF. Notwithstanding the low platelet

concentration, however, its low RBC count means that it

does not leave any bruising when injected subcutane-

ously, which is a major advantage from the cosmetic

perspective. In the present study, PRP prepared using
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MyCells had a similarly low RBC count to that produced

by SELPHYL, but it had both a high platelet concen-

tration and high levels of PDGF and VEGF. There have

as yet been no reports of the clinical use of MyCells, but

on the basis of the present results, it may hold promise

for use in cosmetic surgery.

It has been proposed that the role of WBCs in PRP

may be related to the concentrated presence of leuko-

cytes, which can provide a local environment at the site

of PRP injection with increased immunomodulatory

capability that may aid in preventing or controlling

infection at the identified site of injury [8]. However,

there are currently no controlled animal studies and

clinical studies to compare the effect between leukocyte-

rich PRP and leukocyte-poor PRP. In the present study,

PRP from the JP200 showed the highest WBC count.

Future studies are required to investigate whether WBCs

in PRP exert any action in vivo.

There have been no previous reports of the recently

developed GLO PRP, KYOCERA Medical PRP Kit, and

Dr. Shin’s System THROMBO KIT, and the present study

is the first to demonstrate the features and efficacies of

these kits. All of these kits produced PRP with platelet

concentrations and growth factor contents above a certain

level, and all are semi-closed kits using syringe centrifu-

gation, enabling their use with general-purpose centrifuges,

which means that they offer the advantage of enabling PRP

to be prepared simply and inexpensively.

The price of the disposable kit used for the preparation

of PRP varied from US$50 to US$500. JP200 was the least

expensive (US$50), but the PRP prepared with these kits

showed high PDGF concentrations, and they are consid-

ered to be clinically cost-effective.

Further larger studies are necessary to characterize the

system variability in platelet, WBC, RBC, and growth

factor concentrations in the PRP from commercial PRP

separation systems. It will also be necessary to carry out

comparative investigations of the effects of these various

kits in vivo. A wide variety of commercial PRP sepa-

ration systems is available, and it will be important to

proceed with their clinical application in ways that make

the best use of their individual advantages.

Various PRP kits are expected to be developed in the

future, but the PDGF concentration in PRP is considered to

serve as a reasonable index for comparing their perfor-

mance. Presently, JP200 and GLO appear to be clinically

recommendable from the viewpoint of cost-performance.

Lastly here we added that these data are based on each

protocol at the experimental timing of 2012.

Conflict of interest None of the authors has a financial interest in
any of the products, devices, or drugs mentioned in this manuscript.

References

1. Kakudo N, Minakata T, Mitsui T, Kushida S, Notodihardjo FZ,
Kusumoto K. Proliferation-promoting effect of platelet-rich
plasma on human adipose-derived stem cells and human dermal
fibroblasts. Plast Reconstr Surg. 2008;122:1352–60.

2. Kakudo N, Morimoto N, Kushida S, Ogawa T, Kusumoto K.
Platelet-rich plasma releasate promotes angiogenesis in vitro and
in vivo. Med Mol Morphol (in press).

3. Marx RE. Platelet-rich plasma: evidence to support its use. J Oral
Maxillofac Surg. 2004;62:489–96.

4. Salcido RS. Autologous platelet-rich plasma in chronic wounds.
Adv Skin Wound Care. 2013;26:248.

5. Marx RE, Carlson ER, Eichstaedt RM, Schimmele SR, Strauss
JE, Georgeff KR. Platelet-rich plasma: growth factor enhance-
ment for bone grafts. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 1998;85:638–46.

6. de Almeida AM, Demange MK, Sobrado MF, Rodrigues MB,
Pedrinelli A, Hernandez AJ. Patellar tendon healing with platelet-
rich plasma: a prospective randomized controlled trial. Am J
Sports Med. 2012;40:1282–8.

7. Man D, Plosker H, Winland-Brown JE. The use of autologous
platelet-rich plasma (platelet gel) and autologous platelet-poor
plasma (fibrin glue) in cosmetic surgery. Plast Reconstr Surg.
2001;107:229–237, discussion 238–229.

8. Castillo TN, Pouliot MA, Kim HJ, Dragoo JL. Comparison of
growth factor and platelet concentration from commercial plate-
let-rich plasma separation systems. Am J Sports Med. 2011;39:
266–71.

9. Weibrich G, Kleis WK, Hafner G. Growth factor levels in the
platelet-rich plasma produced by 2 different methods: curasan-
type PRP kit versus PCCS PRP system. Int J Oral Maxillofac
Implant. 2002;17:184–90.

10. Eppley BL, Pietrzak WS, Blanton M. Platelet-rich plasma: a
review of biology and applications in plastic surgery. Plast
Reconstr Surg. 2006;118:147e–59e.

11. Gonshor A. Technique for producing platelet-rich plasma and
platelet concentrate: background and process. Int J Periodontics
Restor Dent. 2002;22:547–57.

12. Hosgood G. Wound healing: the role of platelet-derived growth
factor and transforming growth factor beta. Vet Surg. 1993;22:
490–5.

13. Civinini R, Nistri L, Martini C, Redl B, Ristori G, Innocenti M.
Growth factors in the treatment of early osteoarthritis. Clin Cases
Miner Bone Metab. 2013;10:26–9.

14. Hoeben A, Landuyt B, Highley MS, Wildiers H, Van Oosterom
AT, De Bruijn EA. Vascular endothelial growth factor and
angiogenesis. Pharmacol Rev. 2004;56:549–80.

15. Eppley BL, Woodell JE, Higgins J. Platelet quantification and
growth factor analysis from platelet-rich plasma: implications for
wound healing. Plast Reconstr Surg. 2004;114:1502–8.

16. Kakudo N, Kushida S, Ogura T, Hara T, Suzuki K, Kusumoto K.
The use of autologous platelet-rich plasma in the treatment of
intractable skin ulcer: a case series. OJRM. 2012;1:29–32.

17. Vang SN, Brady CP, Christensen KA, Allen KR, Anderson JE,
Isler JR, Holt DW, Smith LM. Autologous platelet gel in coro-
nary artery bypass grafting: effects on surgical wound healing.
J Extra Corpor Technol. 2007;39:31–8.

18. Hom DB, Linzie BM, Huang TC. The healing effects of autol-
ogous platelet gel on acute human skin wounds. Arch Facial Plast
Surg. 2007;9:174–83.

19. Zavadil DP, Satterlee CC, Costigan JM, Holt DW, Shostrom VK.
Autologous platelet gel and platelet-poor plasma reduce pain with
total shoulder arthroplasty. J Extra Corpor Technol. 2007;39:
177–82.

J Artif Organs

123



20. Brady C, Vang S, Christensen K, Isler J, Vollstedt K, Holt D. Use
of autologous platelet gel in bariatric surgery. J Extra Corpor
Technol. 2006;38:161–4.

21. Sclafani AP. Applications of platelet-rich fibrin matrix in facial
plastic surgery. Facial Plast Surg. 2009;25:270–6.

22. Sclafani AP. Platelet-rich fibrin matrix for improvement of deep
nasolabial folds. J Cosmet Dermatol. 2010;9:66–71.

23. Sclafani AP, McCormick SA. Induction of dermal collagenesis,
angiogenesis, and adipogenesis in human skin by injection of
platelet-rich fibrin matrix. Arch Facial Plast Surg. 2012;14:132–6.

J Artif Organs

123


	Platelet and growth factor concentrations in activated platelet-rich plasma: a comparison of seven commercial separation systems
	Abstract
	Introduction
	Materials and methods
	Platelet Separation Systems
	Quantification of platelet, WBC, and RBC concentrations
	Quantification of growth factors
	Statistical analysis

	Results
	Platelet concentration of PRP
	RBC concentration of PRP
	WBC concentration of PRP
	PDGF-AB concentration of PRP
	TGF- beta 1 concentration of PRP
	VEGF concentration of PRP

	Discussion
	References


