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Abstract

Formulation of Cinnamaldehyde Nanoemulsion

Pitiyathorn Watanyutangkul, Triratana Kongsawaddee
Project advisors : Montree Jaturanpinyo, Satit Puttipipatkhachorn
Department of Manufacturing Pharmacy, Faculty of Pharmacy, Mahidol University
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The objective of this project was to develop a stable nanoemulsion formulation
for cinnamaldehyde, an effective antibacterial agent. Pseudo-ternary phase diagram
was constructed in order to identify nanoemulsion region consisting of cinnamaldehyde,
Cremophor® RH40 or Cremophor® EL, propylene glycol, and water as oil phase,
surfactant, co-surfactant and aqueous phase, respectively. Formulations were prepared
with prior mixture of surfactant and co-surfactant in different volume ratios (1:0, 1:1, 2:1,
3:1 and 4:1). The composition of stable cinnamaldehyde nanoemulsion with minimal
amount of surfactant was found to be cinnamaldehyde (2.5% v/v), Cremophor®
EL:propylene glycol 4:1 (8.75%v/v) and water (88.75%vV/v). Physical characteristics of
this formulation were investigated in terms of particle size (19.90 nm) PDI (0.221) zeta
potential (-1.263 mV) viscosity (2.51381 mPas) and refractive index (1.35406). The
evaluation of antibacterial activity against Staphylococcus aureus, Pseudomonas
aeruginosa and Escherichia coli by micro-broth dilution technique indicated that
cinnamaldehyde nanoemulsion was more effective than cinnamaldehyde oil,
significantly. The MIC of cinnalmaldehyde nanoemulsion against S. aureus, P.
aeruginosa and E. coli was 300 pg/mL, 800 pg/mL and 400 pg/mL, respectively, while
no antibacterial activity against all three bacteria investigated could be observed for
cinnalmaldehyde oil up to 1600 ug/mL. This present study indicates the potential of
cinnamaldehyde nanoemulsion as a promising technology which could be further

developed to a suitable dosage form for treatment of infectious diseases.



