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Antiseptic and oral wound healing evaluation of a novel

alcohol-free curcumin-chitosan mouthwash in vitro and in vivo studies
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Curcumin has been characterized as an agent of potential interest for treating oral lesions
with its safety profile and numerous pharmacological properties including anti-inflamsmatory,
antimicrobial and wound healing. Chitosan is well known for its bioadhesive property that could be
beneficial to maintain curcumin concentration on the oral mucosa and enhance the lesion healing
and antimicrobial efficacy of curcumin. Accordingly, an alcohol free chitosan-curcumin mouthwash
was developed and determined for its potential topical use in oral mucositis

The percentage content of curcumin, demethoxycurcumin and bisdemethoxycurcumin in the
commercial curcumin powder used in the present study was 79, 19 and 2% respectively. The
antimicrobial effects of the commercial curcumin powder obtained from the study were consistent
with other previous studies against the oral standard pathogenic strains: Staphylococcus aureus
(MIC: 125 pg/mL), methicillin resistant S. aureus (MRSA) (MIC: 125 pg/mL), Streptococcus salivarius
(MIC: 62.5 pg/mL), Escherichia coli (MIC: 250 wpg/mL), Klebsiella pneumoniae (MIC: 250 pg/mL),
Pseudomonas aeruginosa (MIC: 125 pg/mL). The MIC values of a commercial curcumin powder
against all organisms were found to be significantly higher as compared to chlorhexidine.

0.1% alcohol-free chitosan-curcumin mouthwash with pH 5.5 which is in an optimum pH
range to use in the human oral cavity was developed using polyethylene glycol (PEG) 400 as a
solvent. The developed mouthwash was a clear yellow solution with no sign of physical
appearance changes, microbial growth or loss of curcumin content was found during the study
period. Its stability was suitable to be used as an extemporaneous formulation for a 2 week period
treatment. No cytotoxicity on human gingival fibroblast cell line was observed. The developed
mouthwash exerted a distinctive advantage over pure 0.1% w/v curcumin or 0.5% w/v chitosan
mouthwash against Candida albicans growth both in free floating and biofilm forms with a
comparable anticandidal efficacy to that of a standard chlorhexidine mouthwash. It was also found
that the mouthwash significantly decreased the buccal mucosal ulcer area induced by topical
application of a round filter paper soaked in acetic acid and then pressed onto the buccal mucosa
for 60 s in hamster (p<0.05) and with a better ulcer healing efficacy than triamcinolone paste or
benzydamine (Difflam”) solution (p<0.05). The developed alcohol-free 0.1% chitosan-curcumin
mouthwash may serve as a safe and potential alternative therapeutic agent for oral inflammatory

ulcer.
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