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Background: Oral candidiasis, especially in immunocompromised individuals, is difficult to treat due to poor local retention of antifungals.
Objective: To fabricate a pH-sensitive hydrogel-based delivery system for controlled release of clotrimazole in acidic oral microenvironments associated with Candida infection.
Methodology:
· Synthesize a hydrogel from poly (acrylic acid) and cross-link with PEG.
· Embed clotrimazole and evaluate pH-triggered release kinetics.
· Assess antifungal efficacy against Candida albicans in vitro.
· Perform cytotoxicity studies on oral keratinocyte cell lines.
Discussion: Oral candidiasis is a prevalent opportunistic fungal infection predominantly caused by Candida albicans, particularly affecting immunocompromised individuals, denture wearers, and patients undergoing chemotherapy or corticosteroid therapy. Conventional antifungal treatments, such as clotrimazole troches or topical gels, often suffer from poor intraoral retention, rapid drug clearance due to salivary flow, and limited site-specific action, resulting in suboptimal therapeutic outcomes and patient non-compliance.
This study proposes the development of an innovative pH-responsive hydrogel-based drug delivery system designed for the site-specific and controlled release of clotrimazole in the acidic microenvironment associated with active Candida infections. The hydrogel matrix will be synthesized using poly(acrylic acid) (PAA), a biocompatible polymer known for its pH sensitivity, and cross-linked with polyethylene glycol (PEG) to enhance mechanical strength, muco adhesiveness, and tunable swelling behaviour.
Clotrimazole will be embedded within the hydrogel network, and the formulation will be characterized for its physicochemical properties, drug loading efficiency, and pH-responsive release kinetics at simulated salivary and infected site pH values. In vitro antifungal efficacy will be assessed against Candida albicans using standardized zone of inhibition and broth microdilution assays. Furthermore, biocompatibility and cytotoxicity will be evaluated on human oral keratinocyte cell lines (OKF6/TERT-2) to ensure safety for intraoral application.
This smart delivery platform is expected to offer targeted, sustained antifungal action with minimal drug wastage and reduced systemic exposure. The pH-triggered release mechanism ensures that clotrimazole is primarily released at the infection site, leading to improved therapeutic outcomes, reduced dosing frequency, and enhanced patient adherence. The successful implementation of this strategy has the potential to redefine oral antifungal therapy, particularly for recurrent or resistant forms of candidiasis.
Expected Outcome: Enhanced drug targeting at infection sites with minimal impact on healthy tissue and improved patient compliance.
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