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Abstract 

Autologous platelet concentrates (APCs) have emerged as a promising adjunct in periodontal regeneration, offering an innovative approach to enhance tissue 

healing and regeneration. These biomaterials, derived from the patient's own blood, are rich in growth factors that promote cell proliferation, angiogenesis, 
and tissue repair, positioning them as a valuable tool in periodontal therapy. This review aims to explore the current evidence surrounding APCs, including 

platelet-rich plasma (PRP), platelet-rich fibrin (PRF), and advanced formulations like concentrated growth factors (CGF), and their application in periodontal 

regeneration. We summarize the mechanisms by which APCs facilitate periodontal tissue healing, highlighting their clinical outcomes in treating periodontal 
defects such as intrabony defects, furcation lesions, and gingival recession. Furthermore, this article addresses the advantages, limitations, and potential 

complications associated with APC use, along with comparisons to conventional regenerative techniques. Lastly, we present insights into the future of APCs 

in periodontal therapy, including emerging technologies, combination therapies, and areas for future research. As the understanding of APC biology advances, 
their integration into periodontal regeneration protocols is likely to revolutionize the field, offering more predictable and enhanced outcomes for patients. 
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1. Introduction 

Periodontal disease, which leads to the destruction of tooth-

supporting structures, is a major cause of tooth loss 

worldwide. The goal of periodontal regeneration is to restore 

these damaged tissues, including the bone, periodontal 

ligament, and gingiva, to their original structure and 

function.1 Traditional treatments like bone grafts and guided 

tissue regeneration (GTR) have limitations in achieving 

predictable outcomes.2 As a result, there has been growing 

interest in biological solutions that can enhance the body's 

natural healing processes, with autologous platelet 

concentrates (APCs) emerging as a promising tool. 

Periodontal regeneration involves the complete restoration of 

the periodontium.3 While conventional techniques like bone 

grafts and GTR have been developed to facilitate tissue 

regeneration, they often yield inconsistent results. Given 

these challenges, bioactive materials such as APCs, derived 

from the patient's own blood, offer new opportunities to 

enhance tissue healing and repair.4 

APCs, including platelet-rich plasma (PRP), platelet-rich 

fibrin (PRF), and concentrated growth factors (CGF), are rich 

in growth factors like PDGF, TGF-β, and VEGF, which 

promote cell proliferation, angiogenesis, and tissue repair. 

APCs have anti-inflammatory properties and can improve 

wound healing while reducing complications.5 Being 

autologous, they are biocompatible, eliminating risks like 

immune rejection or disease transmission. In periodontal 

regeneration, APCs help treat complex defects, including 

intrabony defects, furcation lesions, and gingival recession.6 

They are also used in implantology to enhance bone healing 

and osseointegration. APCs are increasingly being combined 

with other materials like bone grafts to improve clinical 

outcomes, making them an integral part of modern 

regenerative dentistry.7 
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1.1. Types of Autologous platelet concentrates (APCs) 

Autologous platelet concentrates (APCs) are categorized 

based on their preparation techniques, biological properties, 

and concentration of platelets and growth factors. The three 

most commonly used types of APCs in regenerative dentistry 

and periodontics are Platelet-Rich Plasma (PRP), Platelet-

Rich Fibrin (PRF), and Concentrated Growth Factors (CGF). 

1. Platelet-Rich Plasma (PRP): PRP is the earliest and 

most well-known form of APC. It is prepared by 

centrifuging blood to separate the plasma, which is 

rich in platelets, from the red and white blood cells. 

PRP contains a high concentration of growth factors, 

including platelet-derived growth factor (PDGF), 

vascular endothelial growth factor (VEGF), and 

transforming growth factor-beta (TGF-β), which 

promote cell proliferation, angiogenesis, and tissue 

repair. PRP is typically activated by adding calcium or 

thrombin to form a gel before applying it to the 

treatment site. Typically between 1,200 and 2,000 

RPM is required. Often centrifuged for 5–10 minutes, 

but specific time varies depending on whether a single 

or double-spin method is used. However, one 

limitation of PRP is that it contains anticoagulants, 

which can limit its regenerative potential.8 

2. Platelet-Rich Fibrin (PRF): PRF is a second-

generation APC that overcomes the limitations of PRP. 

It is prepared without anticoagulants, leading to the 

formation of a fibrin matrix, which serves as a scaffold 

for tissue regeneration. PRF is easier to prepare and is 

rich in leukocytes, platelets, and growth factors. 

Generally between 2,700 and 3,000 RPM is required. 

Approximately 10–12 minutes in a single-spin 

process. Its fibrin network allows for the sustained 

release of growth factors over time, enhancing the 

healing process. PRF has been widely used in 

periodontal regeneration and implantology due to its 

simplicity and effectiveness.9 

3. Concentrated Growth Factors (CGF): CGF is a 

more advanced form of APC, obtained through a 

special centrifugation process that creates a denser 

fibrin matrix. CGF contains higher concentrations of 

growth factors and cytokines than PRP and PRF, 

providing a stronger regenerative potential. Typically 

variable RPM protocols are used to optimize growth 

factor concentration; often starts at 2,400 RPM and 

then slows down to around 700 RPM. Usually around 

10–13 minutes. It offers prolonged growth factor 

release, making it highly effective for complex 

regenerative procedures. Together, these APCs 

represent innovative approaches in modern dentistry, 

significantly enhancing periodontal and tissue healing 

outcomes.10 

2. Advances in APCs 

Autologous platelet concentrates, like PRP, PRF, and CGF, 

have advanced with improved centrifugation techniques, 

producing higher-quality fibrin matrices rich in growth 

factors. Innovations include low-speed centrifugation, which 

preserves cellular viability and optimizes platelet and 

leukocyte concentrations. Second-generation platelet 

concentrates, especially PRF, promote sustained release of 

growth factors, enhancing tissue regeneration in dentistry, 

orthopedics, and wound healing. Additionally, protocols 

have evolved to include adjustable RPM for maximizing 

yield and efficacy in each specific application. These 

developments have expanded clinical potential, allowing 

customized treatments that minimize immune response and 

enhance natural healing and tissue regeneration. 

3. Biological Mechanisms of APCs in Periodontal 

Regeneration 

Autologous platelet concentrates (APCs) enhance 

periodontal regeneration through their rich content of growth 

factors, including platelet-derived growth factor (PDGF), 

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

endothelial growth factor (VEGF). These growth factors 

promote key biological processes such as cell proliferation, 

angiogenesis (formation of new blood vessels), and 

differentiation, essential for tissue repair. APCs also 

stimulate collagen production and enhance osteogenesis 

(bone formation), accelerating the healing of both soft and 

hard tissues. Their anti-inflammatory properties help 

modulate immune responses, reducing post-treatment 

inflammation and enhancing wound healing, making APCs 

an effective tool in periodontal tissue regeneration.11 

4. Clinical Applications of APCs in Periodontics 

Treatment of intrabony defect: APCs are used in treating 

intrabony (within bone) defects to promote bone regeneration 

and periodontal attachment. Growth factors in APCs 

stimulate new bone and tissue formation, improving clinical 

outcomes by enhancing defect filling and reducing pocket 

depth.12 

Mangement of furcation lesions: In furcation lesions 

(bone loss between tooth roots), APCs facilitate regeneration 

by promoting soft tissue healing and new bone growth. Their 

ability to enhance angiogenesis and wound healing makes 

them beneficial for managing complex furcation defects. 

Gingival recession: In gingival recession, APCs are 

applied to improve soft tissue regeneration. APCs enhance 

fibroblast activity, promoting gingival tissue growth, 

reducing root exposure, and improving aesthetic outcomes.13 

Bone regeneration in dental implants: APCs are widely 

used in implantology for bone regeneration around dental 

implants. They improve osseointegration (bone-implant 

bonding) by accelerating bone healing and enhancing the 

stability of implants, particularly in cases with bone loss or 

deficiencies.14 
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5. Advantages of Autologous Platelet Concentrates 

(APCs) 

APCs are rich in growth factors like platelet-derived growth 

factor (PDGF) and vascular endothelial growth factor 

(VEGF), which accelerate tissue repair and regeneration. 

They enhance both soft and hard tissue healing, making them 

effective in periodontal regeneration, implantology, and 

wound healing.15 Since APCs are derived from the patient’s 

own blood, they eliminate the risk of immune rejection, 

disease transmission, or allergic reactions, ensuring 

biocompatibility and safety. APCs have anti-inflammatory 

effects, which help reduce post-treatment swelling and 

complications, promoting a more controlled healing process. 

The preparation of APCs is simple, involving a quick blood 

draw and centrifugation. They can be easily integrated into 

standard dental procedures without requiring specialized 

equipment or long preparation times.16 As APCs are 

autologous and do not require expensive biomaterials or 

donor tissues, they are often a cost-effective alternative to 

traditional regenerative materials. 

6. Limitations of Autologous Platelet Concentrates 

(APCs) 

The success of APCs can vary depending on the patient’s 

overall health, blood composition, and the technique used for 

preparation. Age, platelet count, and other factors can affect 

the concentration and efficacy of growth factors. 

Growth factors released from APCs have a relatively 

short lifespan, which may limit their effectiveness over time. 

Advanced formulations like PRF and CGF offer sustained 

release, but this remains a limitation with some forms, like 

PRP.17 

The number of APCs that can be prepared is restricted to 

the patient’s blood volume. For larger regenerative 

procedures, this may be insufficient without combining with 

other materials. 

APC preparation requires precise handling, and errors in 

centrifugation speed or time can impact the quality and 

composition of the final product, potentially leading to 

suboptimal outcomes.18 

There is no universally accepted protocol for APC 

preparation, leading to variability between different studies 

and clinical applications. This lack of standardization can 

make it difficult to compare results or predict outcomes 

consistently. 

7. Safety and Complications of APC Use 

Risk of Infection and Immunogenicity APCs are autologous, 

meaning they come from the patient's own blood, which 

minimizes risks of infection and immunogenic reactions. 

However, contamination during preparation or application 

could lead to infection if sterile techniques are not followed.19 

While APCs promote healing, excessive or uncontrolled 

growth factor release may, in rare cases, lead to overgrowth 

of tissue or fibrosis, causing scarring or complications in the 

healing process. 

8. Future Directions and Emerging Technologies 

8.1. Innovations in APC processing and delivery systems 
 

New technologies are being developed to refine APC 

preparation, ensuring higher concentrations of growth 

factors and better handling techniques. Innovations like 3D 

scaffolds or sustained-release carriers can improve delivery 

to target areas, enhancing their regenerative potential. 

9. Integration of APCs with Biomaterials and Stem 

Cells 

Combining APCs with biomaterials, such as scaffolds or 

bone grafts, and stem cells can further enhance tissue 

regeneration. This combination can create a synergistic 

effect, improving both the quantity and quality of tissue 

repair, particularly in complex defects. 

10. Prospective Clinical Trials and Research Gaps 

More clinical trials are needed to standardize APC protocols 

and determine long-term effectiveness. Research into APC 

mechanisms, dosing, and combinations with other 

regenerative technologies will fill current gaps and refine 

their application in periodontics. 

11. Discussion 

Autologous platelet concentrates (APCs), such as platelet-

rich plasma (PRP) and platelet-rich fibrin (PRF), have gained 

attention in periodontal regeneration due to their capacity to 

promote tissue healing and regeneration. Current evidence 

shows that APCs can enhance soft and hard tissue repair by 

releasing growth factors that stimulate cellular proliferation 

and differentiation. Despite promising clinical outcomes, 

variations in preparation protocols, inconsistent study results, 

and a lack of standardized guidelines limit their widespread 

adoption. Future research should focus on refining protocols, 

establishing long-term benefits, and integrating APCs with 

advanced biomaterials to unlock their full regenerative 

potential in periodontology.20 

12. Conclusion 

Autologous platelet concentrates (APCs) represent a 

promising tool in periodontal regeneration, offering 

enhanced healing and tissue regeneration through their 

growth factor-rich composition. Current evidence supports 

their effectiveness in treating periodontal defects, managing 

gingival recession, and promoting bone regeneration in 

implantology. While APCs offer significant advantages such 

as biocompatibility and ease of use, their clinical outcomes 

can vary due to patient factors and preparation techniques. 
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