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Aim: Perianal fistula is an abnormal connection between the anal canal and perianal skin, often resulting
from infections. Despite advances in surgical techniques, no successful treatment exists. Patients endure
repeated interventions with a postoperative recurrence rate of ~50% and fecal incontinence risk of up to
40%. This results in poor quality of life with increasing healthcare costs of > $80,000 per patient. This study
aims to revolutionize the treatment of fistula via a minimally invasive platform that employs an injectable
antibacterial and regenerative bioadhesive hydrogel, comprising thiolated-gelatin (GS), polydopamine
nanoparticles (PDA) and poly (ethylene glycol) maleimide (PEM, as a crosslinker) to occlude fistula tracts.
Methods: The GS prepolymers (20% w/v) were prepared in ultrapure water at 37°C. PDA was synthesized
by oxidative polymerization of dopamine hydrochloride. PDA (0-10% w/v in water) was mixed with PEM
(40% w/v in PBS) at a ratio of 1:1. Hydrogels were prepared by co-injecting equal volumes of GS with
PDA-PEM mixtures using a dual-barrel syringe (Fig. 1A).

Results: Crosslinking between maleimide and thiol groups, facilitated by PDA, resulted in gel formation
within a few seconds (Fig. 1B).
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inclusion enhanced adhesive
strength by 400% compared to
commercial adhesive (Tisseel),
allowing hydrogels to withstand
pressures >300 mmHg at a flow rate of 120 ml/min using ex vivo pig belly fistula model (Fig. 1G).

Conclusions: The hydrogels exhibit remarkable mechanical properties and tissue adhesion, effectively
promoting wound healing and reducing bacterial infection. Based on these promising results the hydrogels
will be further tested for their fistula closure efficacy, in vivo (ongoing study). These hydrogels not only
aim to treat fistula but also hold the potential for healing other infected body cavities, e.g., gumline cavities.
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