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Examination of inhibitors of bacterial adhesion mediated by the adhesive
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Curcumin is a potent photosensitizer that reacts with surrounding oxygen and matrix,
sequentially generates singlet oxygen and reactive oxygen species (ROS) to inhibit the
bacterial growth after irradiated by blue light. However, the low water solubility causes
its aggregation and limits its photodynamic applications. In this study, Staphylococcus
aureus and Pseudomonas aeruginosa are chosen to evaluate the photodynamic effect of
curcumin by using the blue light emitting diodes. The major ingredients of
microemulsion (ME) are composed of Tween80, propylene glycol, water, and geraniol.
Our results show that geraniol ME could play a good role of dispersing curcumin, and
encapsulation efficiency is near 96.53%. Depending on confocal images, curcumin in
geraniol microemulsion (CME) increases fluorescence intensity 14 times higher than
the one with pure curcumin. In the bacterial inhibition test, Sppm CME exhibits 60%
inhibition with the blue light irradiation for Pseudomonas aeruginosa, and 10ppm CME
causes 74.53% inhibition. After combining EDTA, it enhances inhibition in both
bacterial strains. Five ppm curcumin in CME combining with 31.25ppm EDTA with
light irradiation will show 100% inhibition for Pseudomonas aeruginosa. Also the
CME (containing 5 ppm curcumin) mixed with 250ppm EDTA will increase up to
73.59% inhibition for Staphylococcus aureus. In SEM images, the bacterial
morphology treated by CME became irregular. According to these results, CME
combining EDTA under the blue light condition is a potential way to inhibit the
bacterial growth.
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