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Abstract 

Hydrogel-like films modified with cinnamon leaf oil: 
a new scaffolding system capable of inhibiting 
Pseudomonas aeruginosa bacteria 
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Pseudomonas aeruginosa is considered a pathogen with clinical relevance, due to its intrinsic antibiotic 

resistance. For this reason, it is crucial to think of alternatives to treat P. aeruginosa-derived infections. 

Essential oils (EOs), natural products, possessing anti-inflammatory, antiseptic and analgesic 

properties, have been applied in this aim. Yet due to their volatile nature, polymeric microcapsules are 

frequently engineered to incorporate the antimicrobial agents at the core and work as drug carriers. As 

the result, the microcapsules protect the antimicrobial agents from the surrounding environment and, 

consequently, prevent undesirable effects, such as early degradation. In this study, a delivery platform 

for a controlled release of cinnamon leaf oil (CLO) was developed, resorting to chitosan 

(CS)/tripolyphosphate (TPP) microcapsules embedded in a hydrogel-like matrix. CS microcapsules 

were produced without any pH adjustment (CS1) and with pH adjusted to 5.0 (CS4). Subsequently, the 

microcapsules were incorporated within sodium alginate (SA) and gelatin (GN) hydrogel-like films, 

prepared by the solvent casting-phase inversion method. SA and GN were selected since SA presents 

a fast ionic gelation with divalent cations and GN has a good biodegradability. Fourier-transform 

infrared spectroscopy analysis confirmed the effective incorporation of CS microcapsules with CLO 

within the SA/GN films. A continuous release of the entrapped CLO was achieved. In addition, a 

matched time kill kinetics against the bacteria was attained, and the SA/GN/CS1 films were determined 

more efficient. Data revelated the outstanding potential of CLO loaded films for the inhibition of P. 

aeruginosa. 
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