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Structure Analysis of Liquid Crystal Emulsions Using X-ray Scattering Analysis
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Abstract: In this study, we prepared liquid crystal emulsions composed of Ci,.59 alkyl glucoside, Ci4 alcohol, and behenyl
alcohol and performed structure analysis using various analytical equipment. First, as an important characteristic of liquid
crystal emulsions, maltese cross patterns and multi-layer structure were observed by a polarized microscope and
cryo-SEM. Also, formation of liquid crystal phase was confirmed by DSC and multi-layer lamellar structure having an
interlayer spacing approximately 305 A was confirmed by small angle x-ray scattering (SAXS). The alkyl chain arrange-
ment formed orthorhombic structure of a lamellar structure of the liquid crystal emulsion was confirmed by wide angle
x-ray scattering (WAXS). These results suggest that information on the various physical properties obtained through
the research of liquid crystal emulsion structure is expected to be widely used in cosmetics development in the future.
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Table 1. The Experimental Formulation for Liquid Crystalline (LC) Phases and O/W Emulsion

Ingredient % Phase
Ci220 alkyl glucoside 0.80
Ci422 alcohol 3.20
Potassium cetyl phosphate 1.00
Ceramide-3 0.01 .
A phase Cholesterol 0.10 Oil phase
Lecithin 0.20
Caprylic / capric triglyceride 25.00
Behenyl alcohol 6.00
D.I-water 37.97
B phase Glycerin 25.00 Water phase
EDTA-2Na 0.02
C phase Euro. Napre 0.70 Preserved agent
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France), Cia00 alkyl glucoside (Seppic, France), potassium
cetyl phosphate (M.S.I, Switzerland), ceramide-3 (Doosan,
Korea), cholesterol (Lonza, Switzerland), lecithin (Lipoid
GmbH, Switzerland), caprylic / capric triglyceride (Oleon,
Belgium), behenyl alcohol (Kokyu alcohol, Japan), glycer-
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Figure 1. (A) Polarized microscope images and (B) optical
images of a liquid crystal emulsion (X 400).

2.4. Cryogenic Scanning Electron Microscope
(Cryo—SEM) £
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2.6, Small and Wide Angle X—ray Scattering (SAXS
and WAXS)
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Figure 2. Cryo-SEM image of a liquid crystal emulsion.
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Figure 3. (A) DSC of a liquid crystal emulsion and (B)
of an ordinary emulsion.
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Figure 4. SAXS of a liquid crystal emulsion.
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Figure 5. WAXS of a liquid crystal emulsion.
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