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Introduction 

Regenerative therapy in dentistry has been

defined as the replacement and/or regeneration

of oral tissues lost as a result of disease



Brief history of platelet concentrates

First generation

Second generation  

1)PRP (Marx. 1998)

2)PRGF (Anitua. 1999)

1)L-PRP (Choukroun. 2001)

2)A-PRF and A-PRF + (Ghannati. 2014)

3)I-PRF

4)CGF



Preparation of platelet-rich plasma (PRP) from the whole blood by five 

steps. (Marx. 1998)

(a) Whole blood was separated into 

three layers by a centrifuge at 500g for 

5 min. (b) The platelet-containing 

plasma (top layer) was transferred into 

a new centrifuge tube. (c) The platelet 

pallet was obtained by a centrifuge at 

2000g for 5 min. (d) The PRP was 

prepared by suspending platelets with 

PPP. (e) The PRP gel was obtained by 

adding thrombin into PRP solution



Stages of the plasma rich growth factors (PRGF) preparation. (A, B) The withdrawal of the 

patient's peripheral blood. (C) The centrifuged product. (D) The collected PRGF from the 

two sample tubes combined into one tube. (E) The addition of calcium chloride for clotting. 

(F) The PRGF gel. (Anitua. 1999)

Three layers of plasma rich in growth

factors (PRGF). PPGF: Plasma poor in

growth factor, PGF: Plasma with

growth factor.



Limitations of PRP and PRGF

Antiquagulants



Platelet Rich Fibrin (PRF)
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Natural components of PRF include:

1) Cell types (platelets, leukocytes and red blood

cells)

2) A provisional extracellular matrix 3-

dimensional scaffold fabricated from autologous

fibrin (including fibronectin and vitronectin) as

well as

3) A wide array of over 100 bioactive molecules

including most notably PDGF, VEGF, IGF, EGF,

TGF-β and small quantities of BMP2





Advanced Platelet Rich Fibrin

 Even cell distribution pattern

 Increased number of inflammatory cells and platelets

 Better permeability and vascularization due to higher 

porosity



Injectable Platelet Rich Fibrin



Advanced platelet-rich fibrin (A-PRF+)

Comparison of A-PRF and A-PRF+:

 G-force is similar but time is reduced

 There is no difference in the number of cells  

 Similar cell distribution

 Improved release of growth factors especially VGF



Majority of platelets 

accumulated directly within 

the fifth layer in the buffy 

coat. Furthermore, the 

highest concentration of 

leukocytes was also noted in 

this layer. The first four 

layers of this plasma layer, 

was typically devoid of all 

cells



The effects of both L-PRF and A-PRF
protocols on the final outcomes. Since
PRF is obtained from the upper layer of
PRF tubes, it becomes obvious that the L-
PRF protocols generate PRF membranes
that are mainly devoid of cells with the
largest accumulation observed directly
within the buffy coat. In contrast, the A-
PRF protocol is able to more evenly
distribute cells. This is one of the
advantages of utilizing this novel
quantification method proposed in a
recent article (Miron et al. 2019).





The effect of age, gender, and time between blood draw and start of

centrifugation on the size outcomes of platelet-rich fibrin (PRF)

membranes (Miron et al. 2018)



Comparative illustration of PRF and A-PRF. In vivo results 

highlight the enhanced regeneration capacity of A-PRF based on 

the LSCC.



Development of solid and injectable PRFs following the 

low-speed centrifugation concept (LSCC).



Placement of tubes in centrifuge  



Overview table comparing the three blood products 

about their most important characteristics







Uses of Platelet Rich Fibrin in Regenerative Dentistry: 
An Overview



PRF as a barrier membrane in GBR procedures

Platelet rich fibrin (PRF) 

scaffolds that have been 

flattened to be later utilized as 

barrier membranes during GBR 

procedures.



It was found that within 8 weeks post-extraction, a marked loss of bone 

was observed, most notably on the thin buccal surface









Maxillary Sinus Floor Elevation Procedures with 

Platelet Rich Fibrin:

PRF as a sole grafting

material during sinus

lifting procedures



Three PRF membranes cut and

mixed with a bone-grafting

material. Implant bed preparation

and filling of the sinus cavity with

a bone grafting material

combined with PRF. Implant

placement followed by coverage of

the lateral window with PRF

membranes.



PRF for the repair of Schneiderian membranes

Large Schneiderian

membrane perforation 

covered with a double 

layer of PRF membranes.



PRF for the closure of the lateral maxillary access window

Lateral window sinus augmentation

procedure performed with two PRF

membranes utilized to protect the

Schneiderian membrane, followed by

allograft placement and lateral

window closure with PRF.



PRF and buccal gap management



The use of PRF at osteotomy preparation

Implant bed preparation and 

insertion of PRF membranes 

into defect sites.



PRF in combination with bone-grafting materials

Two main strategies exist, whereby bone 

grafting materials may either be 

combined with:

1) osteogenic cells or mesenchymal 

stem cells 

2) bioactive growth factors

Two methods to combine PRF with GBR 

procedures.

1) The first acts as a barrier membrane

2) The second aim is to supply bone-

grafting particles with PRF by cutting PRF 

membranes into small “fragments” and 

thereafter mixing them with bone-grafting 

materials.



Example of two PRF membranes

that are cut with surgical scissors

and thereafter mixed with

particulate bone grafts. Notice the

sticky consistency and the better

handling properties of bone grafts

following this combination

approach.
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