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Abstract: Bis-ethylhexyloxyphenclmethoxyphenyltrizine (BEMT) is one of the most widely used chemical UVA + UVB
double absorbers in sunscreen products. But topical application of BEMT is restricted due to its defects in product. The
purpose of this study is to adopt the sunscreen product of solid lipid nano-particles containing BEMT (BEMT-SLN). The
particle diameters, the encapsulation efficiencies and the crystallization index (CI) are about 330 nm, 93.3 % and the 4.3 %.
As a result, in vitro penetration and release of BEMT were generally higher in O/W emulsion than the SLN formulation.
However in vivo study, it was shown that the rate of release could be decreased by 80 % in the SLN formulation. The sun
protection factor (SPF) of the SLN formulation increased by 100 % in the in vitro UV protection test. Therefore, SLN
formulation potentiated the UV-blocking power of BEMT. This study suggest that SLN can be used for the encapsulation
of BEMT.
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Figure 1. Verticality transdermal permeation system.
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Table 1. Formulations of Product Containing BEMT

Control Experiment
Composition Sample A Sample B
(%, w/w) (%, w/w)
Phenonip 0.30 0.30
Butylene glycol 10.00 500
C12-15 alkyl Benzoate 10.00 -
Polysorbatet0 1.00 -
Sorbitan oleate 0.30 -
BEMT 1.00 -
TEA 0.14 -
: )
SLBNEIEZ%YI\tmn 4 wt% B 95,00
Purified water a.s to 100

|32 5 mLojt}l 43 A B Table 69 A& A9 A
F BE AM83t9th 09 mLel A&EE Zzte] AHF5H
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tAos 34y BEMTS <& HPLCE oj&sfo) A%
vt 122l 24 h A3 F, AATE oeSH AT
2 FAste AT g9 ol e BEMTE AAS
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getol =2 Feh oo ¥ 20 min B 229 B4
& HPLCE °]&3te] ul§o) 4 F4H BEMTY &%
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70 vol% oe&z wopdly dF7E HAxch dzd

HPLCE o]-&3tol BEMTS &% A #Fstaioi2].

L

2.4. Human Dermal Fibroblast (HDFs)Z& o|&%t
ME &4 gho] 0 AE

Human dermal fibroblast (HDFs)

of Ayt Age A0 W

¥
fje
e
=
il

B A} HSolid Lipid Nano—particle)?) 3% &8

221

HDFsE 15 X 10° cel/mLe] 552 35 @ plated] 23
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Figure 2. In vitro release of Franz diffusion cell; the
BEMT release profiles of SLN and emulsion. Emulsion :
contain raw BEMT, SLN : Permulen gel contained SLN
formulation.

Table 2. In vitro Franz Diffusion Cell Test; Penetration
of BEMT into the Stratum Corneum from Emulsion and
SLN Formulation after 24 h

Emulsion SLN
Application
amount (ig/mL) 761.3 8395
Cumulative transdermal 1394 41
absorption amount (ug) ’ ’
Transdermal penetration N/D N/D

amount (ug/mL)
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Figure 3. In vitro release of membrane free model; The
BEMT release profile of SLN formulation. SD bars for (n
= 3) are given.
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Figure 4. In vivo tape stripping test; Penetration of
BEMT into the stratum corneum from emulsion and SLN
formulation after 50 min application time. SD bars for (n
= 3) are given. Emulsion : contain raw BEMT, SLN :
Permulen gel contained SLN formulation.
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Figure 5. Protective effect of BEMT-SLN in UVB-
irradiated Human dermal fibroblast (HDFs).
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Table 3. In vitro UV Protection Results of Sun Screen
Product. Sample A : Emulsion Contained Raw BEMT,
Sample B : Permulen Gel Contained SLN Formulation

Solar protection Erythemal UVA UVA/UVB

factor (SPF)  protection factor ratio
Sample A 463 £ 021 484 = 019 0976 £ 001
Sample B 1271 * 058 1146 * 044 0899 = 0
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Figure 6. Phase-contrast microscopic observation of UVB by Trypan blue staining in cultured human dermal fibroblasts
(HDFs). (A) HDFs in the absence of UVB exposure (B) HDFs exposed to UVB radiation (C) HDFs covered with BEMT
emulsion, followed by treatment with UVB (D) HDFs covered with BEMT-SLN, followed by treatment with UVB. Phase-

contrast microscope images were observed 100 magnifications.
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