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Abstract : UV-screening agents have some adverse effects that raise consumers’ concern. The organic agents often
cause irritation and may penetrate into human body while the inorganic agents raise aesthetic issues because they
often turn opaque. Organic agents with high molecular weights and nano-sized inorganic agents have been developed
respectively to minimize transdermal intrusion into human body and suppress turning opaque. Recently, we reported
preparation of powdery UV -screening agents made of polysilsesquioxane, an organic-inorganic hybrid material.
Powders would not penetrate into epidermis and organic-inorganic hybrid nature would suppress the opaqueness
problem, In this study, we continued our research on this powdery polysilsesquioxane UV -screening agent, SESQUV,
regarding its chemical composition, its synergic UV -screening effects when mixed with other organic agents, and its
applicability in practical formulation. Results showed SESQUV was promising UV-screening agents useful in
sunscreen formulation.
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(BSAF, Germany), BEMT (CIBA, Switzerland), MBC
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Table 1. Experimental Samples

Samples Lot. No, Drying method
SQV-H1210-1 Normal

SESQUV @ ormat
SQV-H1210-2 Freeze-drying

Clark & Daniels, Inc., USAYE AFE3k9 )

In vitro SPF E7te] 214" AAZA Petrolatum.

(Vaseline) (Kanto Chemical Co., Inc.. Japan) & A3}
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ARG EIE N wstr] Ak A wAR, dHEEE
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e FA 22 wi7ix] 39 1F AFA71aL 60 T
AF shollA 193 dxshs Wi 5 WAz, 948
£ 5310 HolAE Aele A& SESQUVE 28 %,
TA-AE FRE o183 FE-AXSE S AR
sttt Al=¥ SESQUVE dziel ubel ik
Table 161 viehfich

2.3. SESQUVE| EdEN

Az¥ SESQUVE 271 # HelE dSE47]1(Micro-
trac S3000, Microtrac Inc.. USA) 2} scanning electronic
microphotometer, SEM (6700F Cold/Fe-SEM, Jedl,

P72 20 mintt BARAK F QI
Hrpstdtt, SESQUVE 3 A9
(Infrared moisture determination balance, FD-240-2,
Japan) 2 AHE3F] 105 CollA 1 g& 3 h B 3EAA
ZAstelon, AR 54 32 (JSMF-45T, IS
Research, Korea) & AH-8to] s gr|&e] 244t
® EFAYoE FA489 e, pH F42 pH meter
(Orion 320, USA) & AH8-3to] SESQUVE 2 wt% 2l &
TR 50% WEE £ BRI §AE 5433
t} SESQUVS €% 542 thermogravimetric ana-
lyzer, TGA (SDT 2960, TA Instruments, USA)E ©]&
ato] Zehsc
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Azg Al Ae]AAbGA, SESQUVE solid
state NMR (DSX-300, Bruker, Germany) 3 94824
71(Flash EA 1112 series, Thermo Fisher Scientific Inc.,
USA)E o]&3dto] F418klrt,
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2.5. In vitro SPF EJt

SESQUV S thE 714 9 F71A ApeldxbekAl 7}
G5 9 23k A Fel g SPF B A Aakdst
AE FABEE A in vitro AR (A FAFERPA
A3A A2001-442) o Fdte] BrVerRYE In vitro
SPF 2 247+ AE¥E petrolatum base AEE 2
mg/cm’® %07 =4 & Ho] I (Transpore' ™, 3M) %
Holl Z2A X3 £ 15 minit FAEFA A2 F
SPF analyzer (SPF 290S analyzer, The Optometric
Group, USA)E ©]&3lo] S4315tt

A Azet Grke] A viue Az 7F e
F71A A2} ApEAIRl EHMC | 771 A] A2} A 2 FeA
2 TiOyE petrolatum base®l 72t 1, 5, 10, 20 wt%2
&2 £gd & 4y Ry g Foto] Axd AsE

Table 2. Formulation of Test Samples for m vitro SPF assay of New UV-screening Agent, SESQUV

Contents #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12
SESQUY 10 50 100 200 - - - - - - - -
EHMC - - 1.0 5.0 10.0 20.0 - -
TiOz - - - - - - - - 1.0 50 10.0 20,0
Cetiol CC 100 10.0 100 10.0 100 100 100 100 100 10.0 10.0 10.0
Petrolatum 89.1 85.0 80.0 70.0 89.1 85.0 80.0 70,0 80.1 85.0 80.0 70.0
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Table 3. Formulation of Test Samples for in vitro SPF assay of New UV-screening Agent, SESQUV

Contents #13 #14 #15 #16 #17 #18 #19 #20 #21
SESQUV 5.0 - - - 50 5.0 5.0 5.0
DHH - 25 - - - 25 - - -
MBC - - 25 - - - 2.5 - -
BEMT - - - 25 - - - 25 -
TiO; - - - - 5.0 - - - 5.0
Cetiol CC 10.0 10.0 100 100 100 100 10.0 10.0 100
Petrolatum 85.0 87.5 87.5 87.5 85.0 82.5 82.5 82.5 80.0

Table 4. Formulation of Creams Containing New UV-
screening Agent, SESQUV

Contents #22 #23
SESQUV 5.0 5.0
EHMC 25 25
BEMT 25 125
W/O type base 90.0 -

O/W type base - 90.0
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Azg AL MAAA Y ALA Brhe b {714 A
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7hell AFE-E A FEE Table 40 YERAATH 3E A
of tht 284 Frl= AzE FE AR Y B
B7He B3 AdiAEA A84S Brske, in vitro
SPF 371 &3l Alxd 3F A Agdxdan
g Hread

3. A7 o

ek

il

3.1. SESQUVe| EMEAM
AzE Az SESQUVE E813 A4dE ¢

tistabgE el A A3edE A 1, 2010

Table 5. Physical Properties of the SESQUV

Contents SQV-H1210-1 SQV-H1210-2
mv 4121 1.843
Mean diameters (um)
0.703 0.771
Moisture Contents (%) 63 + 14 40 + 038
pH 6.8 + 02 65 + 0.1
Ignition residue (%) 2298 + 34 230 + 23
Thermal properties 935 + 12 954 + 21

(Weight loss, %)

A2 A7 2 B2 QA g, 3HE pH, ZERE,
AN S8 Frtslgion 1 AFE Table 50 Ve
it

Figure 1°1 YFERd vle} 0] SEM image 2% 23,
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412 ym, 8T Q=7 070 ymE FHE oA, T4
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Figure 1. SEM images of the SESQUV. (a) SQV-
H1210-1 {b) SQV-H1210-2

Ased Fah-AzAYozA FAH ST FA42 <
& B3 @e] grimos A WA R 7lAg

3.2. SESQUVE| =2

ZATH0 TMSPMCAY T-Z2%H #5338 &
SESQUVE] 13+ Scheme 1°] VeRd vie} 2o =
YA LA T F2 AFANA & TFe] 294
!
|

m 3:9.

]

r{r rﬁ

l

do o o

3
s ol

55 ]L < ZH= methoxycinnamoyl 153
T

T2 ARSIt At

o

Ql

il

HEZAMAAZA) i vitro SPF 371 @ 3aE09 AgAlo] gk g7 51

100

T ¥

i T
0.10 1.00 1600 1000 1000 10008
Size {microns)

(b)

Figure 2. Comparison of mean diameters (Mv) of the
SESQUV with a variation of drying methods. {a)
SQV-H1210-1 (b) SQV-H1210-2.

4-methoxyphenyl

Scheme 1. Structure of Methoxycinnamovl Group
Containing SESQUYV.
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Figure 3. Solid state NMR spectrum of the SESQUV.
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Table 6. Results of Atomic Analysis for the SESQUV
Contents N% C% H% 0%

Sample 1 49479 565969 58272 108811
Sample 2 48627 562260 58110  10.0766
Sample 3 48830 562663 56335  10.1980
Average 48979 563631 57572 103852

sp¥ 00445 02035 01075 04437
% Rel. SD 09090 03611 18668  1.0763
moles ratio (%) 1 13 16 2

Y3D: Standard Derivation

30
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Figure 4. Results of in vifro SPF assay for the SESQUV
with a variation of concentration (wt%).
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Table 7. UV-A/UV-B Ratio and Critical Wavelength of
the UV-screening Agents

Samples UV-A/UV-B ratio Critical Wavelength {nm)

#1 0.287 3452
#2 0.303 3491
#3 0.323 3502
#4 0.356 35458
#5 0.083 3237
6 0.115 325.7
#7 0.170 329.0
#8 0.208 332.3
#9 1.080 386.7
#10 0912 383.1
#11 0.821 379.9
#12 0.734 3733

et B AR AR Sl 71918 Ao AgHn)

TS, Table 70 Vebd nks} 7o), {ARE §714 &
SJARPEA gL FA Al e vjmste] Al
O 58 AQAxd a9E 2t & OE ol 4
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F7187 §Ys UV-B 49g Adst: FF 158
ZEA S A AR Qlste] Uv-A G i Ada
#7b Ao 24 SPRte] g o g Asdl | A
2% AlE¥Th &, EHMC (#5 ~ #8)9F AR #19]
AET 2FS 285 SESQUV (#1 ~ #4)9] UV-A/
UV-B ratio”} EHMC®] 01 ~ 025t} 2 0.3 ]9
#g vehls 22 dAaHRR Q3 E2d4 Apdael)
7108k 1o Al ok ek RS S Qe
#Ho) 33l AA B (critical wavelength) ol el A
SESQUVS Al 3-o] EHMCS 320 nm 918 A
R & 350 nm POl Ve guigez
UV-A o) tish Ad a7t of 24 e &8
A Adadg tha] &Rl1g F glgit

332 CHE Aol Eetel MEY HIt

SESQUVE| o Aol dzapdAlste] 4843 Bk &
1 A Al A3 dA F, UV-A AHEAIQ] DHH, UV-B
DAIR! MBC % UV-A % UV-B SZAA Q] BEMT
ool AeE Bt om, FIIA Al dAbd A=
TiO, 3328& AH&-8te] H-84d& B7tshlet. Aeladate
A A8 ke 7 A AAAGAE 7 A

Z2IELGAAAGAEY in vitro SPF B7F B 3PEEele] Aol st oA 53
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Figure 5. The SPF synergy effect of the SESQUV. (a)
SESQUV+DHH (b)) SESQUV+MBC (¢} SESQUV+
BEMT (d) SESQUV+TiOs.
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wt%9 F=°lA DHHE 9 xﬂ:ﬂl ZXé'if} SPF #
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AE TS W 737 % AUA ERE BT &g
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48 7%= SPRY Aeadrt ALl vheEbAl kgt
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3.4, EHEE Mo et MEY EIL
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71 el s AlFel
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