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Synergistic Stabilization of High Internal Phase Pickering Emulsions
by a Mixture of Nanoparticle and Polymer

Wang, Chaoyang™

Liu, Hao Tong, Zhen
(Research Institute of Materials Science, South China University of Technology, Guangzhou 510640)

Zou, Shengwen Wei, Zengjiang

Abstract In this paper, we have prepared high internal phase Pickering emulsions (Pickering HIPEs) with
internal phase volume fraction 90% which are stabilized by a mixture of silica nanoparticles (H30) and
poly(L-lactide-co-glycolide) (PLGA). HIPEs with an internal phase volume not more than 75% could be
prepared solely by H30 nanoparticles. Using PLGA as stabilizer, phase separation takes place and stable
emulsions are not formed. Synergistic interaction between H30 particles and PLGA molecules plays an im-
portant part in preparation of HIPEs. Using inorganic particles and polymer as co-stabilizer will be a new

and effective method to prepare HIPEs.

Keywords high internal phase emulsion; Pickering emulsion; H30 nanoparticle; PLGA; synergistic effect
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Table 1 Water-in-dichloromethane HIPEs prepared at different
conditions

Internal phase volume/

Sample H30%/wt% PLGA®/wt% HIPE
vol%
1 3 0 75 +
2 3 1 83.3 +
3 3 2 87.5 +
4 3 3 88.9 +
5 3 4 90 +
6 3 5 90 —
7 0 4 66.7 —
8 1 4 85.7 +
9 2 4 88.9 +
10 3 4 90 +
11 4 4 90 —
12¢ 3 10 90 +

Schematic representation of preparation of wa-

“b With respect to the continuous phase. ¢ Using Span 85 instead of PLGA.

+: Indicates success. —: Indicates failure.
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Figure 3 Appearance of Pickering HIPEs prepared by different

stabilization systems
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Figure 4 Microscopic images of the emulsion with different
internal phase volume fractions
(a), (b), (c) with 66.7 vol%, 80 vol% and 90 vol%, respectively. All emulsions
stabilized by a mixture of 3% H30 particles and 4% PLGA. Scale bars are 100
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