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What are Growth Factors?!? 
What is PRP?!? 

• Oooops !!?!... 

PROLIFERATION MIGRATION PROTEIN SYNTHESIS 
(ex. extra-cellular matrix) 

DIFERENTIATION 

Local Cells: 

• fibroblasts 

• Endothelial cells. 

• Muscle cells 

• stem cell 

•  (…) 

inflammatory cells: 
• Macrophages 

• platelets 

•  (…) 

 

GROWTH FACTORS -classifications GROWTH FACTORS – different roles in 
different tissues 



GROWTH FACTORS: 

different roles in different phases of tendon repair 

1.  Platelet derived Growth Factors 
•  Multiple GFs 

•  Autologous 

•  Dose-effect (?) 

•  Biological complexity (different tissues 
require different combinations?!...) 

•  Platelate concentration; Fibrin; Leucocytes 
(metalloproteases) 

2.  Selective Growth Factors (BMPs, …) 
•  TGF superfamily 

•  Selective (control cause-effect) 

•  FDA aproval (fracture; fusion…) 

•  Prize!!! 

Clinical application considerations 

•  Short half-life 

• Need to repeat effect 

• Which Factors? In which proportion? At what time? 

• Effective doses 

• Limit action to target tissue 

• Effect depends on local chemical and cellular environment 

• Tissue repair mechanisms are complex: 

  More tissue?... Which final tissue is obtained?... 
J Hand Surg 2008;33A:102–112 

GF: TISSUE REPAIR 
MECHANISM 

       Comparision of 
      Surgically Repaired 

Achilles        Tendon 
Tears Using       Platelet-
Rich Fibrin Matrices 

  

Am J Sports Med 2007 Feb  M Sanchez  et al. 35: 245-251 
 
 

Reciprocal actions of platelet-secreted TGF-b1 on the production of VEGF and HGF by human tendon cells.  
Plast Reconstr Surg. 2007 Mar;119(3):950-9. 
Anitua E, Sanchez M, Nurden AT, et al.  

- Faster rehablilitation 

- Less wound problems 
-Tendon thickness 

“…presence of TGF-ß1 could provide some concerns: 
1. excessive collagen deposition  
2. scar tissue formation,  
3. mechanical properties of the repaired tissue.  
 
TGF-ß1 on collagen synthesis was counteracted by the presence of other platelet-
secreted molecules 
 “ … synthesis of VEGF and HGF by tendon cells” 



How do you get PRP? 

Products vary markedly not only in the final concentration of platelets they produce 
but also in the amount of red blood cells and/or white blood cells included  
Some techniques for creating PRP actively initiate the clotting cascade as part of the 
process, creating a fibrin scaffold. The inclusion of these additional blood components 
may affect the indication(s), potency, and efficacy of the final PRP product. 
 the generic classification “PRP” does not allow distinction between the different 
systems and protocols. Therefore, to more precisely delineate these various products 
based on their leukocyte and fibrin content, categories such as pure PRP, leukocyte 
rich PRP (L-PRP), pure platelet-rich fibrin, and leukocyte- and platelet-rich fibrin have 
been proposed. 

 
Platelets: The More the Better? 
 
 
 
1.  studies shown a poor correlation between platelet 

concentration and GF concentration in some PRP preparations. 
2.  natural variations in platelet concentration among individuals as 

well as daily variation within individuals 
3.  Doseresponse curves of most GFs are not linear, if cell surface 

receptors for a specific GF are completely occupied, increasing 
concentrations of the GF has no additional effect 

4.  some GFs can actually exert an inhibitory effect on cell 
functions once a high enough concentration is reached 

5.  Doseresponse relationship is both GF and cell type dependent, 
the precise concentration of platelets (and their associated 
GFs) required to optimize the myriad of cell types involved in 
connective tissue healing in vivo is not clear 

 
Leukocytes: include or not? 
 
pure- PRP or P-PRP: has had leukocytes intentionally removed from the 
solution 
Leukocyte-rich PRP:  whether produced by  intentionally preserving the 
leukocytes or because the processing method is not sensitive enough to 
distinguish between the platelets and white blood cells in the buffy coat 
 
L-PRP preparation has been shown to inhibit the growth of Staphylococcus 
aureus and Escherichia coli in vitro although in the same study it had no effect 
on Klebsiella pneumoniae and Enterococcus faecalis and Pseudomonas 
aeruginosa activity was actually increased 
 
white blood cells release matrix metalloproteinases and produce reactive 
oxygen species that can lead to increased muscle damage after injury in the 
acute inflammatory phase. Similarly, in a recent in vitro study, the 
concentration of white blood cells in PRP was shown to be positively correlated 
with expression of the catabolic MMP-3 and MMP-13 genes in equine tendon 
explants 
 
 

Plasma differs from serum: 
 
Plasma still contains fibrinogen as well as a number of clotting factors. 
When plasma is exposed to thrombin (either by the addition of exogenous thrombin 
or by coming in contact with tissue thromboplastin (also known as tissue factor), the 
clotting cascade is initiated and platelets are activated 
 
The resulting formation of a fibrin clot provides a provisional scaffold for cell migration 
as well as a reservoir of growth factors. 
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Martha  Murray et al 
Anterior Cruciate Ligament Healing and Repair 
Sports Medicine and Arthroscopy Review: September 2005 – 
 Volume 13 - Issue 3 - pp 151-155 
 
Platelet-rich plasma alone is not sufficient to enhance suture repair of the ACL 

in skeletally immature animals: an in vivo study  J Orthop Res (2008)  
 
Use of a collagen platelet rich plasma scaffold to stimulate healing of a central 

defect in the canine ACL. J Orthop Res  (2006) 24:820–830 

 

Current Status and Potential of Primary ACL Repair  
Clinics in Sports Medicine Vol.28, Issue 1, January 2009, Pages 51-61  

  

 
 

  

“…despite an active biologic response in the ACL after injury, the two ends of the 
torn ligament never reconnect. Additional studies have detailed findings after 
placement of a substitute provisional scaffold in the wound site of the ACL injury to 
bridge the gap and initiate healing of the ruptured ligament after primary repair.” 

 

“In the tendon and ligament area, much interest has been given to 
the use of bioactive molecules including hyaluronic acid (HA), EGF, 
TGF-beta; and more recently, the ubiquitous platelet rich plasma 
(PRP) matrices for applications in orthopaedic sports medicine.” 

Nanotechnology and Cell engineering 
 
 

1.  Cell ‘tune-up’ 
2. MIMICKING OF PROTEINS  
 

How cells works Basics 

Design and tailor the multi-components/performance 

METHACRYLATION OF GELLAN GUM   (Gellan Gum-GMA) 

Gellan Gum 1% 
(5-6 mmol)  
90ºC 

Gellan Gum 
-GMA 

Cooling to RT 

GMA 
(5-6 mmol) 

Precipitation  
½ vol acetone 

Purification by 
dialysis (4 days) 

1 or 5 days  
pH 8.5 

GF is not a matter of FAITH…. 



But there is a great need for       studying and learning 
As there are other interacting factors in the human body, 
including inflammatory reactions, circulation, and other 
cytokines and growth factors, there are limitations with regard 
to extrapolating in vitro findings to clinical situations. The 
actual effects inside the body need to be further evaluated before 
the in vivo and clinical effects are known.  

J Bone Joint Surg Am Wong et al. 85:1914-1920 (2003) 
 
 

Take Home Message 

Take Home Message 

 Knee Surgery is all about FUN! 

“Dynamic comprehension without mind gaps”  

The Team… 


