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Abstract — A ceramide-containing nanoemulsion was synthesized by using a High-Pressure Homogenizer (HPH) to
observe its changes in properties and long-term stability. The droplet size, droplet distribution and zeta potential of
nanoemulsion were examined by varying the pressure and the number of passes of the HPH. The increase in HPH
pressure and number of passes decreased the average droplet size and made the nanoemulsion more uniform. However,
beyond certain operating condition, the recombination between the droplets was confirmed due to droplet surface energy
and emulsifier. This study also shows that the decrease in droplet size increased the nanoemulsion viscosity although
only minimal changes occurred in the zeta potential. The formed nanoemulsion was then tested for its stability by storing
it at 25 and 45 °C for 28 days. During the first week, the average droplet size increased due to recombination and then
subsequently remained constant. We confirmed that ceramide nanoemulsion for industrial application could be
synthesized by using HPH.
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Table 1. List of materials used in this study

Materials Manufacturer
D.I Water Merck KGaA, Germany
Glycerine Acidchem International Sdn Bhd, Malaysia
Hydroxygenated Lecithin Neuropid Co. Ltd., Korea
Ceramide NP Doosan Corporation, Korea
IMEX MCT 60/40 InterMed Esters Sdn Bhd, Malaysia
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Fig. 1. Ceramide nanoemulsion production flow diagram.
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Fig. 2. Effect of pressure and pass number on ceramide nanoemulsion: (a) Average droplet size, (b) droplet size distribution at 500 bar, (c)
droplet size distribution at 1,000 bar, and (d) droplet size distribution at 1,300 bar.
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Fig. 3. Zeta potential of formed ceramide nanoemulsion.

Table 2. Viscosity of ceramide nanoemulsion

Viscosity (mPa s)
Sample
1 pass 2 pass 3 pass
500 bar 1,630+8.2 2,276.7+4.7 2,752.5£30.9
1000 bar 2,363.3£87.3 3,150£163.8 3,367.7+161.6
1300 bar 3,520+16.3 4,430+128.3 4,683.3+81.8
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Fig. 4. Average droplet size of ceramide nanoemulsion produced at 2 passes and stored at (a) 25 °C and (b) 45 °C.
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Fig. 5. Zeta potential of ceramide nanoemulsion produced at 2 passes and stored at (a) 25 °C and (b) 45 °C.

Table 3. Viscosity of ceramide nanoemulsion produced at 2 passes and stored at 25 °C for 28 days

Sample Viscosity (mPa s)
0 7Y 149 21Y 28
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