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Study on the In Vitro Sun Protection Factor Effect of Nanosuspensions
Prepared Using Bead Mill and High Pressure Homogenizer
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ABSTRACT-The aim of the present work was to prepare the nanosuspension of inorganic pigment which shows light
reflection and scattering as efficient sunscreen. The zinc oxide (ZnQO) was chosen as an inorganic pigment, and high pressure
homogenizer and bead mill have been used for the preparation of nanosuspension. The ZnO nanosuspensions were char-
acterized by particle size, in vitro sun protection factor (SPF) and UV transmittance. ZnO nanosuspension prepared by bead
mill showed the average diameter of 11944 nm, resulting in the high value of SPF (28.74£2.06, n=20), while that prepared
by high pressure homogenizer showed the average diameter of 751432 nm with the relative lower value of SPF (21.38+1.94,
n=20). In addition, the film of ZnO nanosuspension prepared by bead mill was showed a high visible ray (VIS) trans-
mittance, indicating a high transparency. In conclusion, a physically stable ZnO nanosuspension in cyclomethicone was suc-
cessfully prepared using bead mill for the suitable sunscreen preparations.

Key words—Nanosuspension, Zinc oxide, Bead mill, High pressure homogenizer, Sunscreen, Sun protection fac-

tor (SPF)
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Figure 1-Light intensity distribution of raw material (a), ZnO nano-
suspension prepared by bead mill at 60 min (b) and high pressure ho-
mogenizer at 8 passes (c).
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Figure 2—Scanning electron micrographs of ZnO nanosuspension
prepared by bead mill at 60 min (a) and high pressure homogenizer
at 8 passes (b).
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Table I-The Average Diameter and In Vitro SPF Values of ZnO Nanosuspension Prepared by Bead Mill and High Pressure

Homogenizer
) Bead mill High pressure homogenizer
Raw material
10 min 60 min 1 pass 8 passes
In vitro SPF - 25.82£2.56 28.74*£2.06 19.54+2.34 21.38+1.94
Average diameter® 876184 nm 272422 nm 11944 nm 842453 nm 751432 nm
Polydispersity lndex® 0.55+0.22 0.3240.15 0.27+0.05 0.54£0.20 0.51+0.12

*P<0).05, significantly different compared to the ZnO nanosuspension prepared by high pressure homogenizer (meantS.D., n=20).
2analysis results of cumulant method*? by measurement of dynamic light scattering (meantS.D., n=3).
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Figure 3-UV/VIS Transmittance of film of ZnO nanosuspension
prepared by high pressure homogenizer.
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Figure 4-UV/VIS Transmittance of film of ZnO nanosuspension
prepared by bead mill.
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Figure 5-Photographs of transparency of films of ZnO suspension
prepared by high speed disk (a), high pressure homogenizer at 8
passes (b) and bead mill at 60 min (c).
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