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1. INTRODUCTION 

Photodynamic therapy (PDT) has emerged as a promising treatment modality in 

various fields of medicine, including dentistry. This non-invasive and targeted therapy 

utilizes photosensitizing agents activated by light of specific wavelengths to generate 

reactive oxygen species, leading to selective destruction of malignant cells, bacteria, 

and other pathogens. In dentistry, PDT offers a minimally invasive alternative to 

conventional techniques for the management of oral diseases.1 This review aims to 

provide an overview of recent advancements and applications of photodynamic 

therapy in dentistry. 

2. CLINICAL APPLICATIONS OF PDT IN DENTISTRY 

PDT has shown remarkable potential in various clinical applications within dentistry. 

In the management of periodontal diseases, PDT has been reported to effectively 

reduce periodontal pathogens and promote tissue healing in both non-surgical and 

surgical periodontal therapy (Wilson and Roebuck, 2020).2 Furthermore, PDT has 

demonstrated efficacy in the treatment of oral candidiasis, offering an alternative to 

traditional antifungal agents with reduced risks of resistance development and 

systemic side effects (Alves et al., 2018).3 Moreover, PDT holds promise in the 

management of oral premalignant lesions and early-stage oral cancers, offering 

minimally invasive treatment options with favorable outcomes and cosmetic 

preservation (Urbanska et al., 2014).4 Additionally, PDT has been explored in the 

context of dental caries management, showing potential in enhancing antimicrobial 

effects and promoting remineralization of affected tooth structures (Maisch, 2018).5 

3. PDT IN PERIODONTAL THERAPY 

Periodontal diseases, including gingivitis and periodontitis, are prevalent oral 

infections characterized by inflammation and destruction of the supporting 

structures of the teeth. Traditional treatment involves mechanical debridement, 

which may not effectively eliminate bacteria residing in deep periodontal pockets. 

PDT, however, exerts antimicrobial effects by targeting and destroying bacteria 

directly. Studies have reported the successful application of PDT for biofilm 

disruption, reduction of bacterial load, and promotion of tissue healing in 

periodontal therapy. Moreover, PDT shows promising results in reducing the need for 

antibiotics and improving patient outcomes by limiting bacterial resistance.6 
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4. PDT IN ENDODONTICS 

Endodontic infections, primarily caused by bacteria, can lead to pulp necrosis and 

periapical inflammation. Conventional endodontic therapy involves the use of 

antimicrobial agents and mechanical instrumentation to eliminate bacteria from the 

root canals. However, these treatments may not reach anatomical irregularities and 

accessory canals, allowing bacterial survival and re-infection. PDT in endodontics 

offers potential benefits as an adjunctive therapy, as it can effectively eliminate 

bacteria and biofilms in intricate root canal systems. Several studies have shown 

PDT's ability to penetrate dentin and disinfect root canals, resulting in improved 

healing outcomes.7 

5. PDT IN ORAL CANCER MANAGEMENT 

Photodynamic therapy has demonstrated valuable contributions in treating oral 

precancerous and cancerous lesions. The ability of PDT to selectively destroy 

malignant cells while sparing healthy tissue makes it an attractive option in the 

management of oral cancer. PDT involves the local administration of photosensitizing 

agents, followed by light activation, which induces localized cell death and activates 

the immune response against cancer cells. This approach minimizes the adverse 

effects associated with traditional cancer treatments and exhibits potential for use in 

oral cancer prevention, early intervention, and palliative care.8 

6. PDT IN THE TREATMENT OF ORAL INFECTIONS 

Oral infections, such as oral candidiasis and peri-implantitis, pose significant 

challenges in dentistry. Antibiotic resistance and limited treatment options 

necessitate the exploration of alternative approaches. PDT has shown promising 

efficacy against various oral pathogens, including Candida species and bacteria 

associated with peri-implantitis. Studies suggest that PDT effectively targets and 

eliminates these pathogens, thereby potentially reducing the need for systemic 

antimicrobials. Moreover, PDT offers the advantage of being non-invasive, minimally 

destructive, and well-tolerated by patients.1 

7. DEVELOPMENTS AND CHALLENGES IN PDT 

Recent advancements in PDT include the development of new photosensitizers with 

improved selectivity and enhanced tissue penetration. Additionally, novel light 

sources, such as light-emitting diodes (LEDs) and lasers, have made PDT more 

accessible and cost-effective. Integration of PDT with other treatment modalities, 
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such as photothermal therapy and nanoparticle-based drug delivery systems, holds 

promise for further improving treatment outcomes.1,9 

8. ADVANCEMENTS IN PHOTOSENSITIZING AGENTS 

The effectiveness of PDT in dentistry heavily relies on the development of optimized 

photosensitizing agents. Novel photosensitizers with enhanced absorption 

properties, improved selectivity for target cells, and reduced systemic toxicity have 

been the focus of extensive research. For instance, chlorin e6 (Ce6) has demonstrated 

superior photodynamic effects in eradicating oral pathogens, including 

Porphyromonas gingivalis and Candida albicans, while exhibiting minimal adverse 

effects on surrounding healthy tissues (Sakamoto et al., 2019).10 Additionally, the 

development of targeted photosensitizers, such as functionalized nanoparticles and 

conjugates, has shown promising potential in enhancing the specificity and efficacy 

of PDT in oral disease management (Wainwright, 2016).9 

9. ADVANCEMENTS IN LIGHT DELIVERY SYSTEMS 

The advancements in light delivery systems play a critical role in optimizing the 

clinical efficacy of PDT in dentistry. Light-emitting diodes (LEDs) and lasers, with 

specific wavelength capabilities, enable precise activation of photosensitizing agents, 

ensuring targeted and localized treatment while minimizing collateral damage. For 

instance, a study by Gualdi et al. (2020) demonstrated the efficacy of a novel LED-

based PDT system in reducing peri-implant inflammation and microbial load, 

illustrating the potential of advancements in light delivery systems for enhancing 

therapeutic outcomes in dental implant care.11 

10. CHALLENGES AND FUTURE DIRECTIONS 

Despite the promising potential of PDT in dentistry, several challenges need to be 

addressed to facilitate its widespread clinical implementation. Standardization of 

treatment protocols, including photosensitizer concentration, light parameters, and 

treatment regimens, is essential to ensure consistent and reproducible therapeutic 

outcomes. Furthermore, cost-effectiveness and reimbursement issues need to be 

evaluated to integrate PDT seamlessly into routine dental practice. Future research 

efforts should focus on optimizing the synergistic effects of PDT with conventional 

therapies and exploring its application in novel areas, such as regenerative 

endodontics and dental implant care. Collaboration between researchers, clinicians, 

and industry partners is crucial to overcome these challenges and propel PDT into 

mainstream dental care.12 
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11. CONCLUSION 

In conclusion, photodynamic therapy represents a revolutionary approach in 

dentistry, offering non-invasive, targeted, and effective treatment options for a wide 

range of oral diseases. Advancements in photosensitizing agents and light delivery 

systems have paved the way for the widespread clinical application of PDT in various 

domains of dentistry, including periodontal therapy, oral infection management, and 

even oral cancer treatment. Addressing challenges related to standardization, cost-

effectiveness, and collaborative research efforts will facilitate the seamless integration 

of PDT into routine dental care, ultimately benefiting patients and enhancing the 

overall quality of oral healthcare. 
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