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Abstract: To know what happens to the internal structure of emulsions under high shear flow is very important for
cosmetic product development because it is highly relevant to the physical degradation of emulsions during the application
upon the skin. Here, in order to investigate the response of emulsions against the external shear forces, we designed a new
device, JELLI™ (Joint Electro-rheometer for Liquid-Liquid Inversion) chip, for the measurement of electrical and rheological
properties of emulsions under shear flow. By using this device, we examined the real-time changes in conductivities of
oil-in-water (O/W) and water-in-oil (W/0O) emulsions on the artificial skin during large deformation under shear flow. In
this study, O/W and W/O emulsions having various volumes were prepared. After emulsions were homogeneously applied on
the artificial skin, the electrical resistance and viscosity changes were monitored under steady shear flow. In case of O/W
emulsions, the resistance increased as a function of time. The resistance showed more dramatic increase as the increase of the
internal oil phase. It was also found that the viscosity change was proportional to the resistance variation. This phenomenon
might be caused by decreased resisting forces against the shear flow because of the breakdown of the internal phase.
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Figure 1. A photograph of JELLI™ chip (below) and a
junction tip coated with (above, left) and without (above,
right) the artificial skin.
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Figure 2. A photograph of a rheometer equipped with a
JELLITM chip connected to a conductiometer.
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Figure 3. Resistance profiles of various cosmetic emulsions
as a function of application time.
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Figure 4. Viscosity profiles of various cosmetic emulsions
as a function of application time.
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