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Abstract:

Background: Platelet-Rich Fibrin (PRF) is recognized as a biocompatible and inexpensive biomaterial in regenerative dentistry with benefits of increased wound healing and bone regeneration. However, knowledge gaps among dental students may hinder its application and optimal use. The present study evaluated the awareness, knowledge, and attitudes towards PRF among dental students of Guilan University of Medical Sciences.

Methods: A cross-sectional descriptive study was conducted among 105 fifth- and sixth-year dental students in the 2023–2024 academic year. Data were gathered using a structured questionnaire, and statistical analysis included descriptive statistics, Pearson correlation, chi-square, and t-tests.

Results: Mean age of participants was 25.18 ± 1.70 years. PRF was familiar to only 39% of the students. 45.7% of participants identified PRF's usefulness in reducing post-operative pain, and 44.8% identified its usefulness in bone healing. Cost and safety were not clearly understood. There was a significant difference in knowledge scores when compared between academic years (p=0.016), which means that clinical exposure enhances familiarity.

Conclusion: The current study showed that dental students have limited knowledge of PRF, particularly in relation to its clinical application, cost, and safety. Due to high demand for additional studies, it is clear that there is a pressing need for educational courses to enhance students' knowledge and facilitate proper application of PRF in practice.
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Introduction
In recent years, Platelet-Rich Fibrin (PRF) has emerged as a transformative biomaterial, gaining widespread recognition for its applications in regenerative medicine and dentistry. PRF is a second-generation platelet concentrate derived from the patient’s blood, processed through a simple centrifugation method that eliminates the need for anticoagulants. This results in a fibrin matrix rich in platelets, leukocytes, and growth factors such as platelet-derived growth factor, vascular endothelial growth factor, and transforming growth factor-beta, all of which play critical roles in tissue regeneration and wound healing (1, 2). Unlike other biomaterials, PRF stands out for its simplicity, cost-effectiveness, and biocompatibility, making it an attractive choice for clinicians across various medical disciplines (3).
PRF’s versatility spans multiple applications in dentistry, including periodontal regeneration, socket preservation, ridge augmentation, and sinus lift procedures. The biologically active components within PRF stimulate angiogenesis, osteogenesis, and cellular proliferation, enabling enhanced healing outcomes for both hard and soft tissues (4, 5). Additionally, its autologous nature minimizes the risk of adverse reactions or immunogenic responses, distinguishing it from other regenerative materials such as allografts or xenografts (3). PRF’s potential extends beyond surgical interventions, with emerging applications in treating conditions such as oral lichen planus, periapical abscesses, and even regenerative endodontics (6, 7).
Despite its established benefits, challenges remain in standardizing PRF preparation protocols and optimizing its clinical efficacy. Various derivatives, including advanced platelet-rich fibrin (A-PRF) and injectable platelet-rich fibrin (i-PRF), have been developed to enhance its regenerative properties further, yet their preparation methods and applications remain inconsistent in practice (8). Moreover, while PRF’s clinical applications are well-documented, knowledge gaps among dental practitioners, particularly students, can limit its adoption and proper utilization (9). As future healthcare providers, dental students play a pivotal role in advancing regenerative dentistry, necessitating a comprehensive understanding of biomaterials like PRF to maximize their therapeutic potential (10).
The need for educational initiatives addressing PRF’s preparation, properties, and clinical applications is critical. Dental students often receive limited exposure to emerging biomaterials during their training, which could hinder their ability to implement advanced regenerative techniques in clinical practice. Studies have shown that targeted training and workshops significantly improve the knowledge and practical skills of dental students regarding PRF and similar biomaterials (6). Therefore, bridging these knowledge gaps is essential to ensure that future dentists are well-equipped to incorporate PRF into patient care effectively (11).
This study aims to evaluate the knowledge, awareness, and perceptions of dental students at Guilan University of Medical Sciences regarding PRF and its clinical applications. By identifying gaps in their understanding, this research seeks to provide insights into how dental education can be tailored to equip students with the skills and knowledge needed to utilize PRF in diverse clinical settings. Furthermore, the study will explore potential barriers to the adoption of PRF and recommend strategies to enhance its integration into dental practice, contributing to the broader field of regenerative dentistry.
Methods

This cross-sectional descriptive study aimed to evaluate the knowledge and awareness of Platelet-Rich Fibrin (PRF) among dental students at Guilan University of Medical Sciences. The study assessed students' understanding of PRF’s composition, safety, clinical applications, cost, and their interest in further training to improve their knowledge. Ethical approval for the study was obtained from the Research Ethics Committee of Guilan University of Medical Sciences (approval number to be inserted), and the study adhered to the principles outlined in the Declaration of Helsinki.
The target population comprised fifth- and sixth-year dental students enrolled during the 2023–2024 academic year. The sample size of 105 participants was calculated using a 95% confidence interval, a 5% margin of error, and reference to prior research findings. A stratified random sampling method was employed to ensure proportional representation from both academic years. Students were eligible to participate if they were currently enrolled in the dental program, willing to participate, and able to complete the questionnaire independently. Students with incomplete or invalid responses were excluded from the final analysis.
Data were collected using a structured, self-administered questionnaire, which was developed based on a comprehensive literature review and validated through expert consultation and pilot testing. The questionnaire included two sections. The first section gathered demographic data such as age, gender, and academic year. The second section evaluated knowledge and awareness of PRF through 10 questions covering PRF terminology, composition, safety, benefits, clinical applications, cost, and willingness to engage in further education. Questions were designed in a combination of dichotomous (Yes/No) and multiple-choice formats for clarity and ease of response. To ensure minimal external influences, the questionnaire was distributed and completed during scheduled sessions in a controlled environment.
Statistical analysis was conducted using SPSS version 26.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics, including means, medians, standard deviations, and frequency distributions, were used to summarize demographic data and responses. Inferential statistical methods were employed to explore relationships and differences between subgroups. Specifically, Pearson correlation coefficients were calculated to assess relationships between continuous variables, and independent-samples t-tests and chi-square tests were used for group comparisons. When assumptions for parametric tests were not met, non-parametric equivalents, including the Spearman correlation and Mann-Whitney U test, were applied. Statistical significance was set at p < 0.05 for all analyses.
The study adhered to strict ethical guidelines to ensure the protection and privacy of participants. Personal information was anonymized, and all participants were informed of their right to withdraw from the study at any time without penalty. Participation was voluntary, and no financial incentives were offered. The study protocol was designed to respect cultural and religious norms, and participants were provided the option to request feedback on their individual responses and the overall findings. To ensure the quality and reliability of the collected data, trained research assistants facilitated the distribution and collection of questionnaires, and double data entry was implemented to minimize errors. These measures ensured that the methodology met the highest standards of academic rigor and ethical compliance.
Result:
A total of 105 dental students participated in the study, with a mean age of 25.18 ± 1.70 years (range: 22–32 years). The participants included 47 males (44.8%) and 58 females (55.2%). Regarding academic year distribution, 50 students (47.6%) were in their fifth year, and 55 students (52.4%) were in their sixth year, providing a balanced representation of the target population (Table 1).
Familiarity with Platelet-Rich Fibrin (PRF) was reported by 41 students (39%), while the majority, 64 students (61%), were unaware of the term. When asked about the components of a PRF membrane, 42 students (40.0%) correctly identified red blood cells (RBCs) as not being a primary component. Similarly, knowledge of PRF applications in medicine was limited, with only 30 students (28.6%) correctly identifying that third-degree burn treatment is not a common use of PRF.
In the context of clinical applications, awareness of PRF’s role in dentistry was moderate. For instance, 48 participants (45.7%) recognized PRF's role in reducing post-surgical pain in gingival recession treatments. Meanwhile, only 39 students (37.1%) correctly identified that PRF is not commonly used in treating generalized aggressive periodontitis. Additionally, 47 students (44.8%) understood that PRF accelerates bone regeneration compared to traditional methods (Table 2).
Comparisons between PRF and Platelet-Rich Plasma (PRP) highlighted limited knowledge, with only 21 students (20.0%) correctly identifying that the use of thrombin as a coagulant is not an advantage of PRF. Awareness of PRF treatment costs was notably low, with only six participants (5.7%) knowing the approximate cost of PRF treatment. When assessing safety, 30 students (28.6%) correctly identified PRF as completely safe and not associated with infection risks.
A majority of participants, 70 students (66.7%), expressed interest in attending workshops or seminars to enhance their knowledge about PRF, indicating a strong demand for further education on the topic.
The mean knowledge score of participants was 2.89 ± 2.59 (range: 0–9). Statistical analyses revealed a significant positive correlation between age and knowledge scores (r=0.28,p=0.004), indicating that older students tended to have higher knowledge levels. No significant difference in knowledge scores was observed between genders (p=0.595), but a significant difference was noted between academic years (p=0.016), with sixth-year students scoring higher than fifth-year students (table 3).
Discussion
This study evaluated dental students' knowledge, awareness, and perceptions of Platelet-Rich Fibrin (PRF) and its clinical applications. The findings revealed that only 39% of participants were familiar with PRF, and knowledge of its clinical applications, cost, and safety was limited. When comparing these findings to existing literature, several key similarities and differences emerge, underscoring the need for educational reforms in dental training.
In this study, 39% of students reported awareness of PRF, while 61% were unfamiliar with the term. This result aligns with a study conducted by Naram et al. in Chennai, where 74% of dental students were aware of PRF, indicating a slightly higher level of familiarity compared to our findings (12). However, the same study highlighted that 62% of students were unaware of PRF's use in regenerative procedures, reinforcing the observation in our study that even students who are familiar with PRF often lack an in-depth understanding of its clinical applications. Similarly, Babayiğit et al. reported that while 92% of students in their study had heard of PRF, they demonstrated insufficient knowledge about its advantages over Platelet-Rich Plasma (PRP) and its variations, such as T-PRF and I-PRF (13). This suggests that, across various contexts, familiarity with PRF often does not translate into comprehensive knowledge or clinical readiness.
The observed moderate understanding of PRF’s clinical applications in this study is comparable to findings in previous research. For instance, 45.7% of our participants correctly identified PRF’s role in reducing post-surgical pain, while 44.8% understood its efficacy in accelerating bone regeneration. These figures are consistent with findings from Dharmasanam et al., who reported that only 45% of dental students were aware of PRF's preparation methods, and an even smaller percentage understood its applications in socket preservation (14). This gap in clinical knowledge may be attributed to a lack of structured training and hands-on exposure during dental education.
The limited awareness of PRF’s cost and safety observed in this study reflects broader trends in the literature. Only 5.7% of our participants were familiar with PRF’s approximate cost, and 28.6% understood its safety profile. In contrast, a study by Alotaibi et al. found that 46% of dental patients perceived PRF as a cost-effective and safe option, suggesting that knowledge gaps may extend beyond students to the wider dental community (15). This disparity in awareness underscores the need for educational interventions to improve understanding of PRF’s affordability and its low risk of adverse effects, which are critical for encouraging its adoption in clinical practice.
Interestingly, a significant difference in PRF knowledge scores was observed between fifth- and sixth-year students in our study, with sixth-year students demonstrating greater knowledge. This finding is consistent with the results of Babayiğit et al., who reported that senior students had significantly higher awareness of PRF than their junior counterparts (13). The increase in knowledge with academic progression highlights the impact of clinical exposure and experience on students’ understanding of advanced biomaterials. However, the persistent gaps in knowledge, even among more advanced students, suggest that the current dental curriculum may not adequately address PRF and its applications.
A key observation in our study was the high level of interest in further education about PRF, with 66.7% of participants expressing willingness to attend workshops or seminars. This finding aligns with the results of Naram et al., where 88% of students indicated interest in PRF courses, reflecting a widespread demand for enhanced educational opportunities (12). This interest presents a valuable opportunity for dental institutions to address existing gaps through targeted training programs. Dharmasanam et al. emphasized the importance of incorporating interactive learning aids, workshops, and seminars into dental curricula to enhance students' theoretical and practical knowledge of PRF (14). Similarly, Ved et al. highlighted the potential benefits of case-based learning and simulation-based training in improving knowledge retention and clinical competency (6).
Our findings and those of other studies collectively emphasize the critical need for comprehensive education on PRF. While our study focused on knowledge gaps among students at Guilan University of Medical Sciences, the consistency of these gaps across different studies and regions underscores the global nature of this issue. Addressing these gaps will require a multifaceted approach, including integrating PRF education into dental curricula, developing standardized training guidelines, and providing students with hands-on experience through clinical simulations.
In conclusion, this study highlights significant knowledge gaps among dental students regarding Platelet-Rich Fibrin (PRF) and its clinical applications. While awareness of PRF terminology was moderate, understanding of its cost, safety, and clinical applications, such as bone regeneration and post-surgical pain management, was limited. The observed differences in knowledge scores between academic years emphasize the role of advanced clinical exposure in enhancing familiarity with biomaterials. However, the persistent gaps even among senior students indicate that current dental curricula may not adequately address the theoretical and practical aspects of PRF. The strong interest expressed by students in attending workshops and further training underscores the need for targeted educational interventions. By integrating structured PRF education into dental programs, including hands-on training and interactive learning, dental institutions can better prepare students to adopt PRF in clinical practice. Addressing these gaps is essential to advance the integration of PRF into regenerative dentistry, improve patient outcomes, and support the growing demand for innovative and effective biomaterials in clinical care.
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Tables 
Table 1. Demographic Characteristics of Participants (N = 105)
	Variable
	n (%)

	Gender
	

	- Male
	47 (44.8%)

	- Female
	58 (55.2%)

	Academic Year
	

	- Fifth Year
	50 (47.6%)

	- Sixth Year
	55 (52.4%)


Table 2. PRF Knowledge Assessment by Domains
	Knowledge Domain
	Correct Responses n (%)
	Incorrect Responses n (%)

	PRF terminology awareness
	41 (39.0%)
	64 (61.0%)

	PRF components
	42 (40.0%)
	63 (60.0%)

	Medical applications
	30 (28.6%)
	75 (71.4%)

	Post-surgical pain reduction
	48 (45.7%)
	57 (54.3%)

	Dental applications
	39 (37.1%)
	66 (62.9%)

	Bone regeneration
	47 (44.8%)
	58 (55.2%)

	PRF vs PRP advantages
	21 (20.0%)
	84 (80.0%)

	Cost awareness
	6 (5.7%)
	99 (94.3%)

	Safety considerations
	30 (28.6%)
	75 (71.4%)


Table 3. Knowledge Scores by Academic Year and Gender
	Variable
	Mean ± SD
	p-value

	Academic Year
	
	0.016*

	- Fifth Year
	2.26 ± 2.40
	

	- Sixth Year
	3.47 ± 2.65
	

	Gender
	
	0.595

	- Female
	3.02 ± 2.60
	

	- Male
	2.74 ± 2.61
	


*Statistically significant (p < 0.05)
