
© 2025 European Society of Medicine 1 

 

 
 

 

 

 
 

 

 

1 Invited Lecturer University of Turin. Scientific 
Collaborator Oral and Maxillofacial 
Surgery, Athens Dental School of the 
National and Kapodistrian University of 
Athens 
2 Visiting Professor University Federico II, 
Naples. Scientific Collaborator of Research 
for the Musculoskeletal System (LRMS), School 
of Medicine, University of Athens. Director of 
Cleopatra Clinic Athens  

 

OPEN ACCESS 
 
PUBLISHED 

31 May 2025 
 
CITATION 
Vesala, AM., and Nacopoulos, C., 2025. 
Microneedling and injectable-Platelet Rich 

Fibrin for Skin Rejuvenation and 
Regeneration. Medical Research Archives, 
[online] 13(5).  
https://doi.org/10.18103/mra.v13i5.6578 
 

COPYRIGHT 
© 2025 European Society of Medicine. This is 
an open-access article distributed under the 
terms of the Creative Commons Attribution 
License, which permits unrestricted use, 

distribution, and reproduction in any medium, 
provided the original author and source are 
credited.  
DOI 
https://doi.org/10.18103/mra.v13i5.6578 

 
ISSN 
2375-1924  

 
 
 

 

ABSTRACT 
Aim: The aim of this systematic review is to evaluate the efficacy of 

microneedling treatment with injectable-platelet-rich fibrin (i-PRF) for 

facial skin rejuvenation applications. 

Methods: The search approach involved the exploration of electronic 

databases with an advanced search option applied from April 2021 to 

April 2025 according to our previous study Vesala et al. We performed 

a search on Medline, Scopus, Embase, and Web of Science. Our online 

search conducted according to the following PICO framework: 

(microneedling) AND (or) OR (needling) OR (face rejuvenation) OR (skin 

rejuvenation) OR (facial regeneration) AND (injectable platelet-rich 

fibrin) OR (i-PRF).  

Results: The search yielded 2 studies. Both proving that the combination 

of microneedling and injectable-Platelet Rich Fibrin enhances the patients' 

skin texture, color, elasticity, accompanied by a visible reduction in the 

appearance of soft wrinkles and also leads to the improvement of acne 

scars. 

Conclusion: The findings from these studies have been systematically 

reviewed, offering a comprehensive understanding of its efficacy and 

safety profile. Overall, the findings from existing studies are promising; 

therefore, there is a pressing need for further research to provide more 

robust evidence and validate the observed outcomes. 
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Introduction 
The skin stands as the body's initial and foremost 
defense, constantly exposed to a myriad of external 
stimuli. In fulfilling this vital role, it serves as a robust 
barrier, crucially protecting against potential injuries 
and damages 1, 2. Wound healing and aging are 
natural processes stemming from the skin's exposure to 
various injuries and environmental factors. Consequently, 
the domains of tissue regeneration and rejuvenation 
emerge as significant areas of focus in clinical practice, 
aiming to address and enhance the body's ability to 
recover and maintain youthful skin vitality 3. Aging in the 
skin manifests through two distinct mechanisms: intrinsic 
and extrinsic aging. These processes entail the gradual 
decline in function and increased sensitivity to stress of 
the tissues and cell types involved, exerting a profound 
impact on human life. These changes influence 
noticeable phenotypic alterations, underscoring the 
intricate interplay between biological and 
environmental factors in the aging process 4. 
 
Stem cells occupy a central position in the delicate 
balance of tissue equilibrium, wielding a profound 
influence through their extraordinary ability to supplant 
damaged cells, thus orchestrating the restoration of 
tissue functions to their optimal state 5. Stem cells, as 
undifferentiated entities, possess the remarkable 
capacity to seamlessly replace damaged elements 
within tissues. They achieve this feat by undergoing 
differentiation in response to specific stimuli, thereby 
ensuring the restoration of tissue integrity and function 6, 

7. Wound healing unfolds as a meticulously orchestrated 
series of events, encompassing a multitude of cell types 
and molecular signals, typically delineated into distinct 
phases. At the onset, the inflammatory phase takes 
center stage, orchestrated by the intricate interplay of 
platelets and a myriad of biological signals8, 9. 
Following the inflammatory phase, the wound healing 
process progresses into the proliferative phase, a 
pivotal stage where regeneration actively reinstates skin 
functions. At this juncture, the primary actors are stem 
cells and fibroblasts, which migrate to the site of 
damage, diligently tending to the extracellular matrix 
depot and secreting inflammatory mediators, thereby 
facilitating tissue repair and restoration10, 11. Fibroblasts 
emerge as key orchestrators in the journey of wound 
closure, bridging the gap from the initial inflammatory 
phase to the culminating stages characterized by 
extracellular matrix production. Their tireless efforts are 
indispensable in rebuilding the skin barrier, essential for 
restoring the integrity and resilience of the skin 10. 
Moreover, stem cells play a pivotal role in the intricate 
process of skin regeneration. They undergo a 
remarkable journey of proliferation and differentiation, 
ultimately transforming into keratinocytes and/or 
fibroblasts, culminating in the vital phase of re-
epithelization, essential for the complete restoration of 
the skin's structure and function 3, 6, 11.  
 
PLATELET RICH PLASMA VS PLATELET RICH FIBRIN IN 
DERMATOLOGY 
Platelet-Rich Plasma (PRP) has emerged as a valuable 
tool in the realm of facial rejuvenation, offering subtle 
yet noticeable enhancements in facial appearance, skin 

texture, and reduction of wrinkles 12. Nonetheless, its 
preparation poses a challenge, demanding a meticulous 
process involving double centrifugation 13. Moreover, 
the necessary anticoagulants can potentially impede 
healing by interfering with the natural coagulation 
process 14. In response to the limitations encountered 
with PRP, a "second generation" platelet concentrate 
known as platelet-rich fibrin (PRF) was innovated by 
Choukroun et al to address some of the challenges 
associated with traditional PRP therapy 15, 16. Platelet-
rich fibrin (PRF) represents a significant advancement, as 
it is obtained through a single centrifugation process, 
eliminating the need for anticoagulants and ensuring a 
fully autologous treatment. Beyond its application in skin 
rejuvenation, PRF has demonstrated efficacy in treating 
various dermatological concerns, including facial acne 
scars 17, melasma 18, and wound healing post-laser 
ablative treatments 12, 19. Studies have highlighted its 
role in promoting more efficient and rapid healing 
processes, making it a promising therapeutic option in 
dermatology. At present, autologous platelet 
concentrates find extensive application in facial 
rejuvenation 20, employed either in conjunction with 
microneedling for targeted drug delivery or integrated 
into mesotherapy techniques 12, 19, 21.  
 
In both medical and cosmetic fields, there's a prevalent 
utilization of products designed to mitigate age-related 
complications and enhance the wound healing process 
22, 23. Nonetheless, the inherent characteristics of the skin 
serve as a highly effective barrier, safeguarding 
against environmental elements and potential harm 3. 
When it comes to transporting drugs through the skin, 
their journey follows one of three pathways based on 
their unique physical and chemical characteristics: the 
transappendageal route, the trans-epidermal route, or 
the transcellular route. Each pathway offers its own 
distinct route, influencing how drugs navigate through 
the skin's layers 24. Furthermore, skin permeability is 
subject to influence by various factors, among which age 
stands as a significant determinant 25.  
 
MICRONEEDLING TECHNIQUE  
Microneedling enhances transdermal drug delivery by 
creating microchannels, facilitating the penetration of 
drugs across different skin layers. The depth of 
penetration is contingent upon the size of the needles 
used 26. In 2005, Fernandes pioneered the development 
of the dermaroller, a groundbreaking tool designed for 
percutaneous collagen induction (PCI) therapy 27. In 
Percutaneous Collagen Induction therapy, microneedles 
penetrate the dermis, triggering a cascade of growth 
factors including fibroblast growth factor, transforming 

growth factor α and β (TGF-α and TGF-β), and 

platelet-derived factor. This cascade fosters enhanced 
fibroblast penetration, crucial for the therapy's 
effectiveness. This process instigates the reorganization 
of collagen fibers by fibroblasts and stimulates the 
production of new collagen and elastin. By the fifth day 
following the trauma, a fibronectin matrix emerges, 
providing a scaffold for collagen deposition. Ultimately, 
this sequence of events culminates in the rejuvenation of 
the skin, resulting in a firmer and more resilient 
appearance 28.  
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Methods 
DESIGN OF THE STUDY  
This systematic review was performed based on our 
previous study Vesala et al29. The core question was 
determined according to the PICO framework: “in all 
patients undergoing cosmetic surgery (P) with 
microneedling treatment and the use of i-PRF (I) for face 
rejuvenation (O)”.  
 

INCLUSION CRITERIA  
1. Randomized controlled trials (RCTs), cohort studies, 

case-control studies, case series, retrospective 
studies, and single arms of prospective studies. 

2. Human studies. 
3. Articles written in English.  
 

EXCLUSION CRITERIA 
1. Animal studies 
2. Articles before April 2021.  
 

SEARCH STRATEGY  
The search approach involved the exploration of 
electronic databases with an advanced search option 
applied from April 2021 to April 2025. We performed 
a search on Medline, Scopus, Embase, and Web of 
Science. Our online search was the same with the 
previous study and conducted according to the PICO 
framework: (microneedling) AND (or) OR (needling) OR 
(face rejuvenation) OR (skin rejuvenation) OR (facial 
regeneration) AND (injectable platelet-rich fibrin) OR (i-
PRF).  
 

STUDY ELIGIBILITY EVALUATION AND DATA 
EXTRACTION CRITERIA  
The search of the literature was undertaken by a single 
investigator (Vesala AM). Following the exclusion of 
non-relevant trials, we assessed the eligibility of the 

remaining publications. From the initial literature search, 
all article titles were screened to rule out any non-
pertinent publications. As a result, several studies were 
omitted after viewing and reading data contained in 
their abstracts. Our closing screening eligibility step 
involved reading the full text in light of both the 
inclusion and exclusion requirements.  
 

Results 
In a clinical study conducted by our research team in 
2023, twelve participants with facial wrinkles were 
recruited, spanning ages from 26 to 71 years old. 
During the study, participants received three sessions of 
i-PRF therapy at 4-week intervals. Comprehensive 
photographic documentation of the patients was 
conducted at each session without exception, capturing 
their progression throughout the treatment regimen. 
Following the completion of the therapy regimen, the 
results were meticulously evaluated through clinical 
assessments. Statistical analysis was then conducted on 
the data collected from all twelve patients, providing a 
comprehensive understanding of the treatment outcomes. 
Consequently, the administration of three i-PRF sessions 
yielded a modest enhancement in the patients' skin 
texture, color, and elasticity, accompanied by a visible 
reduction in the appearance of soft wrinkles. A 
statistically notable enhancement was observed in both 
skin elasticity (P = 0.02) and the reduction of soft 
wrinkles (P = 0.001) (Figure 1 & 2). Throughout all three 
treatment sessions, no complications were reported, and 
the treatments were well received by all patients 
without any adverse reactions. The literature consistently 
suggests that i-PRF stands as a promising alternative to 
platelet-rich plasma across various medical settings, 
showcasing encouraging outcomes particularly within the 
realm of dermatology 30. 

 

  
Figure 1. Before and after treatment for skin texture and rejuvenation. The patient undergone three sessions of 
microneedling treatment with a dermapen and on the face applied injectable-Platelet Rich Fibrin 
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Figure 2. Before and after treatment for dark circles under the eye and skin color improvement.  

 
Krishnegowda et al, conducted a comparative analysis, 
pitting the efficacy of autologous i-PRF with 
microneedling against microneedling alone, specifically 
focusing on atrophic acne scars. A split-face prospective 
interventional study was undertaken, involving 40 
patients afflicted with atrophic acne scars. Each scar on 
the right side (study) received injections of autologous 
injectable-Platele Rich Fibrin, while those on the left side 
(control) were injected with normal saline. Subsequently, 
microneedling was performed on both sides. Over the 
course of four sessions spaced at monthly intervals, 
patients underwent the treatment protocol, with 
subsequent follow-up assessments conducted at the two-
month mark. To evaluate the outcomes, assessments were 
conducted employing the Goodman and Baron (GB) 
scale, alongside physician subjective scores, and patient 
satisfaction ratings. Consequently, the mean baseline GB 
grade on each side was recorded at 3.45. By the 24-
week mark, there was a notable decrease in the mean 
GB grade on the study side (1.47, SD 0.56) compared 
to the control side (3.33, SD 0.53). Furthermore, the 
mean patient satisfaction score was significantly 
elevated on the right side (5.95) in contrast to the left 
side (5.35). Rolling scars exhibited the most favorable 
response, followed by boxcar and ice-pick scars. 
Krishnegowda et al concluded that the combination of 
autologous injectable-Platelet Rich Fibrin and 
microneedling synergistically enhances the improvement 
of acne scars 31. 

 

Discussion 
The enhancement of facial aesthetics is increasingly 
being performed by healthcare providers in many 
countries. This trend reflects a growing preference for 
minimally invasive procedures as alternatives to 
traditional surgical rejuvenation techniques. This shift is 
justified, as surgical excision and suspension methods 
often fall short in addressing age-related volume loss, 

asymmetry correction, and natural feature 
enhancement.’ 
 

Biologic fillers, such as collagen, hyaluronic acid, 
autologous fat, platelet-rich plasma (PRP), and platelet-
rich fibrin, have emerged as logical and potentially 
effective options for facial restoration. These agents 
may be applied as stand-alone treatments or in 
conjunction with surgical interventions. The use of 
autologous materials for soft tissue augmentation is of 
particular interest in aesthetic medicine, largely due to 
the transient nature of synthetic fillers and the 
associated risk of complications such as granuloma 
formation and delayed-onset infections from 
biodegradable substances. Moreover, the oncological 
safety of exogenously applied growth factors remains 
uncertain. 
 

In response, autologous platelet derivatives—enriched 
with biologically active molecules such as platelet-
derived growth factor (PDGF), transforming growth 

factor-beta (TGF-β), vascular endothelial growth factor 

(VEGF), insulin-like growth factor (IGF), and epidermal 
growth factor (EGF)—have been the subject of 
increasing scientific attention over the past decade. 
These concentrates not only contribute to volume 
replacement but also promote tissue regeneration by 
stimulating angiogenesis and enhancing the production 
of collagen and fibronectin29, 30, 32. Their chemotactic 
and mitogenic effects have been demonstrated in a 
variety of cell types, including monocytes, fibroblasts, 
mesenchymal stem cells, smooth muscle cells, endothelial 
cells, and keratinocytes33. 
 

Blood-derived concentrates are therefore gaining 
traction as autologous agents in facial aesthetics due to 
their multifaceted regenerative properties. They provide 
platelets as a source of growth factors, a fibrin scaffold 
to support tissue remodeling, plasma proteins that 
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stimulate collagen synthesis, leukocytes that modulate 
inflammation and healing, and stem cells that contribute 
to tissue regeneration. 
 
Recent in vivo studies have demonstrated that PRF 
matrices prepared using low-speed centrifugation 
concepts (LSCC) result in significantly greater 
vascularization compared to those produced with high 
centrifugal forces34, 35. These findings suggest a higher 
regenerative potential for LSCC-derived PRF than 
earlier platelet preparations. Liquid PRF, in particular, 
acts as a robust autologous source of growth factors, 
enhancing cell-mediated neovascularization and 
supporting soft tissue regeneration14, 20, 23, 30. 
Furthermore, genetic biomarkers may prove valuable in 
identifying patient-specific responsiveness to Platelet 
Rich Fibrin-based protocols in aesthetic applications23. 
 

Conclusion 
Autologous platelet aggregates utilized for skin 
rejuvenation have demonstrated safety and high 
tolerability. While Platelet Rich Plasma, the first-
generation product, has garnered more extensive 
attention in the literature, numerous clinical trials and 
case series have provided valuable insights. The findings 
from these studies have been systematically reviewed, 
offering a comprehensive understanding of its efficacy 
and safety profile 12. Overall, the findings from existing 
studies are promising; however, the quality of these 
studies is often deemed low. Therefore, there is a 

pressing need for further research to provide more 
robust evidence and validate the observed outcomes. 
The second and third generation products, namely 
Platelet Rich Fibrin and injectable-Platelet Rich Fibrin, 
offer the advantage of easier procurement compared 
to Platelet Rich Plasma 35. Additionally, preliminary in 
vitro studies suggest that these products may elicit a 
greater stimulation of collagen production, particularly 
under lower Relative Centrifugation Forces (RCF) 36. 
Nevertheless, the availability of clinical trials evaluating 
these products remains limited to date. Further high-
quality trials with adequate follow-up periods are 
imperative to furnish the necessary evidence that could 
enhance treatment protocols involving autologous 
platelet aggregates 3.  
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