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Abstract 

 Gene therapy is an innovative approach that modifies or introduces genetic material to treat or prevent 

diseases and shows great promise in periodontics for regenerating tissues like cementum, periodontal 

ligament, and alveolar bone. This cross-sectional online survey, conducted among 1a08 dental 

professionals (BDS and MDS) over two months (September–October 2025), assessed their awareness and 

attitudes toward gene therapy in periodontics using a 26-item questionnaire. Most respondents were BDS 

students (87%) with less than two years of experience (73.6%). A majority correctly defined gene therapy 

(71.3%), identified oncology as its first field (73.1%), and recognized viruses (32.4%) and liposomes 

(53.7%) as common vectors. Regeneration of periodontal tissues (68.5%) was seen as the main benefit, 

while ethical concerns, cost, and safety were major barriers. Although 75% believed gene therapy remains 

experimental, 62% showed interest in learning, and 65.7% supported its inclusion in the dental curriculum. 

Overall, dental professionals demonstrated moderate knowledge but positive attitudes, emphasizing the 

need for increased education, awareness, and research to support its future clinical use. 

Keywords: Gene therapy, periodontics, awareness, dental professionals, tissue regeneration, regenerative 

dentistry. 

Introduction 
 Gene therapy is an emerging biomedical approach that involves the modification or introduction of 

genetic material into cells to treat or prevent disease¹. Initially explored in the field of oncology², it has 

gradually expanded into several areas of medicine, including dentistry³, ⁴. In periodontics, gene therapy 

holds the potential to revolutionize treatment by promoting regeneration of periodontal tissues such as 

cementum, periodontal ligament, and alveolar bone⁵, ⁶, which are often irreversibly damaged in 

periodontal disease⁷. 

Despite promising advances in preclinical studies⁸, ⁹, the clinical application of gene therapy in dentistry 

remains limited¹⁰. Challenges such as vector safety¹¹, cost¹², ethical concerns¹³, and lack of awareness 

among dental professionals¹⁴ have slowed its integration into practice. Understanding the knowledge, 

perceptions, and concerns of dental practitioners is crucial, as they will play a central role in adopting and 

recommending such advanced therapies to patients¹⁵, ¹⁶. 

This survey was designed to assess the level of awareness, perceptions, and attitudes of dental 

professionals toward gene therapy in periodontics¹⁷, with the aim of identifying knowledge gaps and 

highlighting areas for future education and research¹⁸. 
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Materials and Methods 

 

A cross-sectional questionnaire survey was conducted in September 2025 among dental professionals 

(BDS and MDS) to assess knowledge and perceptions of gene therapy in periodontics over a time period 

of 2 months. A structured Google Forms questionnaire containing 26 items on demographics, basic 

concepts, delivery methods, applications, and ethical concerns was distributed electronically. Participation 

was voluntary with informed consent obtained online. Responses (108) were collected, exported to 

Microsoft Excel, and analysed using descriptive statistics.  

Statistical Analysis 

Data were entered in Microsoft Excel and analysed using IBM SPSS Statistics version 29.0 (IBM Corp., 

Armonk, NY). Descriptive statistics were expressed as frequencies and percentages. Associations between 

categorical variables were assessed using the Chi-square test. the association between professional 

designation and knowledge level yielded a Chi-square value of 3.69 with 6 degrees of freedom (p = 0.718), 

indicating no significant relationship. 

Result 

Out of 108 respondents, most were BDS students (87%) with less than 2 years of experience (73.6%). A 

majority (71.3%) correctly defined gene therapy, and 73.1% identified oncology as its first field. Viruses 

(32.4%) were the most chosen vectors, and 53.7% correctly identified liposomes as a non-viral delivery 

method. Regeneration of periodontal tissues (68.5%) was seen as the major advantage, and 60.2% felt 

gene therapy could serve multiple purposes in periodontics. Most (75%) believed it is still experimental, 

though 59.3% had heard of its dental use and 49.1% were aware of clinical trials. Interest in learning was 

high (62%), with 54.6% believing it could replace surgery and 50.9% considering it safe. Somatic gene 

therapy (46.3%) and direct site injection (34.3%) were preferred. Ethical concerns (57.4%) and challenges 

like cost, safety, and awareness (61.1%) were major limitations. Overall, 65.7% supported its inclusion in 

the undergraduate curriculum, and 54.6% reported a moderate level of knowledge. 

 

Out of 108 respondents, 87% were BDS students, while 8% were MDS and 5% were faculty 

members. 
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Out of 108respondents, 73.6% had less than 2 years of clinical experience, 24.5% had 3–5 years, 

while only a small fraction had 5–10 years or more than 10 years of experience. 

 

 

Out of 108 respondents, 71.3% correctly identified gene therapy as modifying or introducing genes 

to treat disease, while 20.4% thought it was replacing damaged tissues, and only a few selected other 

options. 
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Out of 108 respondents, the majority (73.1%) identified Oncology as the first field of medicine to 

explore gene therapy, followed by Cardiology (10.2%), Dentistry (9.3%), and Dermatology (7.4%).

 

Among 108 respondents, the most commonly chosen vector for gene therapy was Viruses (32.4%), 

followed by Plasmids (31.5%), Bacteria (24.1%), and Enzymes (12%).

 

Out of 108 respondents, the majority (53.7%) correctly identified Liposome as a non-viral gene 

delivery method, while others selected Retrovirus (25.9%), Lentivirus (16.7%), and Adenovirus 

(3.7%). 

 

Out of 108 total responses, the majority (68.5%, 74 respondents) identified regeneration of periodontal 

tissues as the major advantage of gene therapy in periodontics.  
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Out of 108 total responses, the majority (60.2%, 65 respondents) stated that gene therapy can be used in 

periodontics for all of the above purposes. 

A total of 

108 responses were collected. The majority (75%) indicated that gene therapy in periodontics is still 

experimental and in the research stage. Only 10.2% reported routine clinical use, 7.4% said it is 

banned, and 7.4% noted it is fully commercialized.  

  

Out of 108 responses, 59.3% of participants have heard of gene therapy being used in dentistry, while 

40.7% have not heard of it. 
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Out of 108 responses, 49.1% of participants are aware of clinical trials involving gene therapy in 

periodontics, while 50.9% are not aware of any such trials. 

 

Out of 108 responses, 62% showed interest in learning about gene therapy, 36.1% were unsure, and only 

1.9% said no. 

  

Out of 108 responses, 54.6% believe gene therapy could replace traditional periodontal surgery, 32.4% 

said possibly, and 13% said no. 
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Out of 108 responses, 50.9% believe gene therapy is safe for periodontal procedures, 37% think it needs 

more research, and 12% believe it is not safe. 

  

Out of 108 responses, Somatic gene therapy was most preferred (46.3%), followed by Recombinant 

(28.7%), Germline (15.7%), and Horizontal (9.3%) 

 

Out of 108 responses, direct injection to the target site was most chosen (34.3%), followed by 

bloodstream (31.5%), topical application (30.6%), and oral pills (3.6%). 
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Out of 108 responses, 61.1% chose “All of the above” as major gene therapy challenges, while cost 

(20.4%), immune response (11.1%), and safety of vectors (7.4%) followed. 

  

 

Out of 108 responses, 57.4% correctly identified that ex vivo gene therapy involves modifying cells 

outside the body and re-implanting them. Other responses included injecting genes directly (18.5%), 

oral gene medications (17.6%), and removing infected teeth (6.5%). 

 

Out of 108 responses, 47.2% identified Adenovirus as the viral vector showing promising results in gene 

therapy for periodontics, followed by Epstein-Barr virus (30.6%), Coronavirus (13.9%), and 

Herpesvirus (8.3%). 
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Out of 108 responses, 57.4% believe ethical concerns limit the use of gene therapy in dentistry, while 

18.5% disagree and 24.1% are not sure. 

 

Out of 108 responses, 39.8% are willing to recommend gene therapy to patients if approved, 12% said 

no, and 48.1% stated it depends on the condition. 

 

Out of 108 responses, 50.9% identified all of the above (cost, safety, and lack of awareness) as their 

main concern regarding gene therapy in dentistry, followed by safety (17.6%), lack of awareness 

(16.7%), and cost (14.8%). 
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Out of 108 responses, 65.7% believe that gene therapy should be included in the undergraduate 

dental curriculum, 18.5% say No, and 15.7% think it should be taught only in postgraduate studies. 

 

Out of 108 responses, 54.6% reported a moderate level of knowledge about gene therapy in periodontics, 

22.2% rated their knowledge as good, 21.3% as poor, and 1.9% had never heard of it. 

Discussion 

 This survey evaluated the awareness and perceptions of gene therapy in periodontics among dental 

professionals and students. Most respondents were BDS students with limited clinical experience, similar 

to findings by Mahale et al.¹ and Chatterjee et al.², indicating that interest in gene therapy is growing 

among young dental professionals. A majority correctly defined gene therapy and identified oncology as 

its first field of application, consistent with earlier literature highlighting its origins in cancer research 

(Giannobile & Somerman¹⁷; Baum & O’Connell⁶). Viral vectors, particularly adenoviruses, were most 

recognized for gene delivery, as supported by Jin et al.¹⁸, while over half correctly identified liposomes as 

a non-viral method, reflecting awareness of safer alternatives (Wang et al.²⁵). 

Participants widely acknowledged the regenerative potential of gene therapy, particularly in periodontal 

tissue regeneration, echoing the results of Chen et al.²⁰ and Kaigler et al.²². However, the majority 

perceived it as still experimental, aligning with reports by Goker et al.⁴ and Barhate et al.⁵ that emphasize 

its limited clinical translation. Although over half had heard of gene therapy in dentistry, only about half 

were aware of clinical trials, highlighting partial exposure to ongoing research (Gupta et al.³). 

Encouragingly, most participants showed strong interest in learning about gene therapy and supported its 

inclusion in the undergraduate curriculum, as recommended by previous reviews (Mahale et al.¹; Barhate 

et al.⁵). 
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While many respondents believed gene therapy could eventually replace surgical procedures, safety, 

ethical concerns, and high cost remained major perceived barriers, consistent with findings from Naruishi 

and Nagata²³ and Mohan et al.²⁸. Preference for somatic gene therapy reflected awareness of its ethical 

acceptability over germline modifications (Nishimura & Terranova¹⁶). Overall, the study indicates 

moderate knowledge but positive attitudes toward gene therapy in periodontics, highlighting the need for 

increased education, research exposure, and curricular integration to prepare future clinicians for 

regenerative approaches in periodontal care (Giannobile²⁹; Shand et al.²⁷; Sharma et al.³⁰). 

 

Conclusion 

This survey revealed that most respondents were BDS students (87%) with limited clinical experience 

(73.6%) and a moderate level of knowledge (54.6%) about gene therapy in periodontics. While 71.3% 

correctly defined gene therapy and 73.1% recognized oncology as its first field, awareness of its dental 

applications was moderate, with 59.3% having heard of it and 49.1% aware of clinical trials. Viruses 

(32.4%) were the most recognized vectors, and 53.7% identified liposomes as non-viral carriers. 

Regeneration of periodontal tissues (68.5%) was viewed as the main advantage, and 60.2% believed gene 

therapy could serve multiple purposes. Although 75% considered it still experimental, most participants 

showed strong interest in learning (62%), believed it could replace surgery (54.6%), and supported its 

inclusion in the curriculum (65.7%). Ethical concerns, cost, and safety were cited as key challenges, 

highlighting the need for education, awareness, and further research before clinical integration. 
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