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Platelet Enriched Plasma (PRP):
Basic Science and Clinical Application

Introduction

Å PRP: Whatôs all the fuss about?
ï Dramatic advances in the evaluation and 

diagnosis of athletic injuries 

ï Dramatic advances in the surgical repair 

of sports medicine injuries 

ï Dramatic advances in rehabilitation of 

sports medicine injuries

ï We have been unable so far to alter the 

biology of athletic injuries

ï Is there a readily available, fairly 

inexpensive, nonsurgical method of 

improving soft tissue healing and 

regeneration?

Introduction

Å Musculoskeletal injury

ï Repair response

Å Blood clot, platelet degranulation

Å Growth factors, cytokines released

Å Inflammatory cells recruited

Å Progenitor cell activation, proliferation

Å New extracellular matrix formed

Å Tissue remodeling

Introduction

Å Platelet-rich Plasma
ï PRP

ï PRFM (platelet rich fibrin 

matrix)

ï PRGF (preparation rich in 

growth factors)

ï Platelet gel

ï Platelet-rich concentrate

ï ACP

Å Increase concentration of GFôs

ï Recruit, proliferate, and 

differentiate stem cells Ą

tissue regeneration

Outline

Å PRP: What is it?

ï Preparation

ï Molecular Components

ï Growth factors, functions

Å Where would I use it?

ï Clinical applications

Å What do we know?

ï Animal Models

ï Basic Science literature

Å What donôt we know?

ï Future Directions

PRP: What Is It?

Components of Blood

Å Plasma (55%)

- Water (91%)

Å RBCs (40%-45%)

Å ñBuffy Coatò  (<1%)

- WBCs

- Platelets 

(250,000 per 

mm3 blood)
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Platelet Functions

Å Clotting 

ï Seals off bleeding sites

Å Tissue 

Regeneration/Healing

Å Scaffold

Å Growth Factors

Å Binds stem cells
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Growth Factors

Å TGF- (transforming)

Å PDGF (platelet-

derived)

Å VEGF (vascular

endothelial)

Å IGF (insulin-like)

Å EGF (epidermal)

Å FGF-2 (fibroblast)

PRP: What Is It?

Overall Functions

Å Chemotaxis(influence 

cell movement 

through chemical 

mediators)

Å Stimulate migration of 

stem cells into area of 

injury/healing

Å Signal cells to divide, 

proliferate

Growth Factors

Å TGF- (transforming)

Å PDGF (platelet-

derived)

Å VEGF (vascular

endothelial)

Å IGF (insulin-like)

Å EGF (epidermal)

Å FGF-2 (fibroblast)



4/1/2010

3

PRP: What Is It?

Growth Factors

Å TGF-

Å PDGF 

Å VEGF

Specific Functions

Stimulates production of type 1 

collagen (tendon sheath fibroblasts)

Stimulates cell division  

(fibroblasts, ECM production)

Attracts stem cells, WBCs 

Initiates angiogenesis

PRP: What Is It?

PRP Preparation

Å 30-55cc blood per 

routine phlebotomy

15 minute centrifuge 

(~3200 rpm)

PRP: What Is It?

Platelet poor plasma (PPP)

Platelet rich plasma (PRP)

PRP: What Is It?

Å Several 

commercially 

available  

systems:

Å Cascade 

(Cascade)

Å Gravitational 

Platelet 

Separation 

System (Biomet)

Å Symphony 

(DePuy)

PRP: What Is It?

3-5x concentration of growth 

factors in whole blood

Ó1 million platelets per microliter 

PRP: Why is it important?

Range of Current/Potential Applications

Å Tendon/ligament healing/fixation

Å Treatment for tendinosis

Å Wound healing

Å Cartilage/Disc

Å Bony fusion

Å Non-orthopedic

ï Dental/OMF/CF

ï Cardiac


