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Abstract: Microbiogels are biocompatible and biodegradable, so they have various biomedical applications such as drug
delivery and their manufacturing methods. However, it has drawbacks such as unstable yield, multi-step procedure, and
cumbersome separation process. This study presented a simple one-step method for preparing microbiogel directly during
water-in-oil (W/O) emulsion manufacturing process of cosmetics. We controlled the critical gelation temperature (7e) of
biogel by carrageenan and polyol content and the particle size of microbiogels in emulsions by food emulsifier content.
‘We moniter the release of encapsulated gelatin in microbiogel over T, and find the release of the encapsulants can be
regulated by controlling the temperature. We find this microbiogel increases the complex modulus (G*) of emulsion. This
one-step method is of great value in the study of W/O cosmetic formulations that can encapsulate various active ingre-
dients in microbiogels.
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Figure 1. Preparation of biogel and W/O emulsion (biogel-in-oil).
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Table 1. Formulations of the Biogels

Sample Carrageenan/MgSO, (wt%/wt%)  Polyol (wt%)
Al 0.35/0.3 -
B1 0.5/0.3 -
A2 0.35/0.3 2
A3 0.35/0.3 6
B2 0.5/0.3 2
B3 0.5/0.3 6
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Figure 2. Temperature dependence of the dynamic moduli and T,
of (a) Al; (b) BI.
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Figure 4. Optical microscopy images and particle size of W/O
emulsion with Al microgels vs. concentration of surfactant tem-
peratures: (a) 2 wt%; (b) 6 wt%; (c) 10 wt%. The scale bars are
50 um.
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Figure 5. Optical microscope images of W/O emulsion with A1 microgels containing gelatin from pig skin, Oregon Green™ 488 conjugate,
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Figure 6. Fluorescence microscope images of W/O emulsion with A1 microgels containing gelatin from pig skin, Oregon Green™ 488 con-
jugate, at 32 C for (a) Os; (b) 20s; (c) 40s; (d) 60s; (e) 80s; () 100s; (g) 120s; (h) 140s. All scale bars are 50 pm.
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Figure 7. Viscoelastic behavior of W/O emulsion with A1 microgels.
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