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Oil-in-cubic phase (O/I;) emulsions encapsulating cosmetic UV abosorbing agents, 2-ethylhexyl 4-methoxycinnamate
(EHMC), 2-etylhexyl 2-cyano-3,3-diphenylacrylate (OCR) and 1-(4-tert-butylphenyl)-3-(4-methoxyphenyl)
-1,3-propanedione (TBMP), were prepared by vortex mixing accompanied with a heating-cooling process. A ternary
phase diagram in a water/C,,EO,/EHMC system at 25°C was constructed and a two-phase equilibrium of an oil phase
and an I, phase, which is necessary to prepare the O/I;-type emulsions, was comfirmed. Also melting of the I, phase
into fluid micellar solution phase was confirmed, allowing emulsification with a heating-cooling process. The O/I;-type
emulsions were formulated in the ternary system as well as a four-component system containing, in addition, a cosolvent
(isopropyl mylistate), which can reduce the composition of EHMC having a poisonous nature with keeping low surfactant
concentration. Formulation of the O/I;-type emulsions with other UV absorbing agents (OCR and TBMP) was also possible
by the same emulsification method. UV absorbability of the O/I,-type emulsions encapsulating UV absorbing agents was
confirmed by UV aborption spectra. We have also studied the formulation and UV absorbability of the S/I,-type dispersions

obtained by subtituting isopropyl mylistate with tripalmitin.
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Fig.1 Structure of O/l,—-type emulsions encapsulating UV
absorbing agent
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Fig. 2 Phase diagram in the water/C,,EQ,s/EHMC system at
25°C are shown. W, I;, Vi, H;, Ly, S and O indicate micellar,
discontinuous cubic, bicontinuous cubic, hexagonal,
lamellar, solid and oil phases, respectively.
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Fig. 3 Temperature-EHMC composition phase diagram in
the water/C,,EOQ,s/EHMC system at constant water-to-
surfactant weight ratio, 6/4, is shown. Phase notations are
same as in Fig. 2.
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Table 1 (a) Emulsification test results for O/I,-type emulsions with EHMC

0il IPM+EHMC) (wt%)| 20 30 40 50 60 70 80 90
Surfactant (wt%) 32 28 24 20 16 12 8 4
0/10 S S S S S S S U

1/9 S S S S S S S U

2/8 S S S S S S S U

3/7 S S S S S S S U

PM/EHMC 4/6 s: s: s* S S S S U
(wiw) 5/5 s* s* s* s* S S S U
6/4 S S S S S S S U

7/3 S s s S s S S U

82 S s s S s S S U

9/1 S s S S s S S U

10/0 S S S S S S S U

S: Successful emulsification, U: Unsuccessful emulsification
* : EHMC composition below Japan's cosmetic regulation (20wt%)

Table 1 (b) Emulsification test results for O/I,~type emulsions with OCR

0il (IPM+OCR) (wt%) 20 30 40 50 60 70 80 90
Surfactant (wt%) 32 28 24 20 16 12 8 4
0/10 S S S S S U U U
1/9 S S S S S U U U
2/8 S S S S S U U U
3/7 S S S S S U U U
IPM/OCR 4/6 S S S S S U U U
(Wiw) 5/5 s™ S S S S U U U
6/4 S S S S S U U U
713 s* s S S S U U U
82 SR N N S S U U
o/l N e

**: OCR composition below Japan's cosmetic regulation (10wt%)

Table 1 (c) Emulsification test results for O/I,~type emulsions with TBMP

Oil (IPM+TBMP) (wt%) 20 30 40 50 60 70 80 90
Surfactant (wt%) 32 28 24 20 16 12 8 4
IPM/TBMP 9/1 S*** S*** S*** S*** S*** U*** U*** U***
(wiw)

**% : TBMP composition below Japan's cosmetic regulation (10wt%)

Fig. 4 Photomicrographs of S/l,-type dispersions in the water/C,,EOQ,s/ TP/EHMC system at water/
C,E0,5=65/35 and at TP/EHMC=6/4 are presented. Oil (TP+EHMC) composition in the system is
(a) 30wt%, (b) 50wt% and (c) 60wt%. The bar indicates 20 um.
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Table 2 Formulation test results for S/1,-type dispersions with EHMC

Oil (TP+EHMC) (wt%) | 10 20 30 40 50 60 70
Surfactant (wt%) 315 28 245 21 175 14 105
3/7 S” S” S S U U U
4/6 s S s S U U U
5/5 s S S s S U U
TP/EHMC | ¢4 s s s s §T U u
(W/W) ® * * * *
7/3 S S S S U U U
8/2 s S s s U’ U U
9/1 s S s s s U’ 108
10/0 S S S S S U U
* EHMC composition below Japan's cosmetic regulation (20wt%)
2.0 1.0
(@) with EHMC (b)
27N with TBMP A
v : \ N with EHMC
g . §
S . < 05 |
= N with OCR ) <
Y N \
~ ~_ _\
S~ ~\ - Blank
- Blank .
0 290 310 330 350 370 390 Y20 290 310 330 330 370 3%

Wavelength / nm

Wavelength / nm

Fig. 5 UV absorption spectra for the O/l,-type emulsions (a) and the S/I,-type dispersions (b)

encapsulating UV absorbing agents are shown.
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