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Abstract: A silsesquioxane precursor that contains p-methoxycinnamoyl group was synthesized to produce UV absorbing
spherical polysilsesquioxane (PSQ) spheres with diameters of 100 nm to a few ym under different conditions. A dispersion of
10 wt% in Vaseline of these PSQ spheres with diameters of approximately 0.6 ym showed SPF values of 57 and the
identical dispersion did not turn white when applied to human hands. These UV absorbing PSQ spheres showed higher
boosting effect of sun protection factor (SPF) than the well known UV blocking octyl methoxycinnamate (OMC). The results
indicated that the PSQ spheres with p-methoxycinnamoyl group should be useful as the ingredients in UV screening
functional cosmetics without causing allergies and whitening.
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Az AT PSQ T AU REEE YER
A7) (Microtrac S3000, Microtrac Inc., USA)E ol &3}
ZA3ah ALY PSQ 79 e scanning elec-
tronic microphotometer, SEM (6700F Cold/Fe-SEM, JEOL.
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Table 1. Experimental Formula for SPF Boosting Effect
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Content of ingredient (wt%)

#1C? #R” #2587 #R 4357 #R" #4587 #R” #55Y
UV filter? - 25 25 50 50 75 75 100 100
Uvinul MC-80 25 | - 25 - 25 - 25 - 25
Parsol 1789 0.3 - 03 - 03 - 03 - 03
Petrolatum 97.2 975 97 %.0 P22 R5 89.7 90.0 87.2

IControl, “Reference, “Sample
YUV Filter : UV screening PSQ sphere, Uvinul MC-80

Table 2. Physical Properties of UV Screening PSQ
Sphere and Tospear] 145A

Physical properties | UV screening PSQ sphere [Tospear] 145A
Moisture content® (%) 0.3 max. 1.0
Mean diameter (um) 01~20 45

pH” 75 75

Thermal stability”

Weight loss (‘;yo) 1245 1116
2106°C, 60 min
"2 wit% dispersed in 50% ethanol solution
9TGA, 20 ~ 800°C in air, 10C/min
SPFoll Qg& mAA &+ wpAdlde] 25 50, 75, 100
wtse] Bl &R 9 ¥ d¥HAH S F3o] Az
Folxl npd™ ol AA SPFE =, Wl Az
Hol f5HL U AYMAD FEe] FHAE 9
g in vitro AAY(AF A FERDH 1A #2001-445)0)

Eaol 259

A HolA AAE 2 mg/em’) o2 ZA4E H o]
Z(Transpore ™, 3M) EWo| mEA T¥stz &7l
IEAAY FRE 7l FuF TESY 15 mingt A%
3 & SPF Analyzer (SPF 290S analyzer, The Opto-
metric Group, USA)E o]-&3&te] =439t} SPF e

33 Ag=xY Hygow AAsAT)
SPF boosting &3+= OMC$ butylmethoxydibenzoyl-

methane, BMDM (Parsol 1789, Roche)o] Z+zF 25 wi%

o} 03 wt% 3% nmpdd AAo] Aedzte pSQ T2
25, 50, 75, 10.0 wt%= E¥3to)(Table 1) SPF zte] #
515 =739tk SPF boosting E3H%)E the Ao 9
3 AlLtst

SPF hoosting effect (%) =

SPF value of sample — SPF value of (control 4 reference) % 100
SPF value of sample

% PASS

2 3 4 5

Particle size (um)

(b)

Figure 1. (&) A SEM image and (b) particle size
distribution of UV screening PSQ spheres used in this

study.
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Titanium dloxnde (1‘10,)
10% in vaseline base

(b)
Figure 2. The appearance of UV screening PSQ spheres
and TiO» 3328 dispersed as 10 wt% in Vaseline when
applied on (a) slide glasses and (b) the back of the hands.

dEuEA LTS o]83td 349 PSQE (SiO1:CHsh
o] Fz2 oln] FAE Y=z ARED Jr}h Tospearl
145A% 2-& PSQE Aaad 7L glov EAtAdel
23, §71-%7] 4 AFEEA d9Hoz AE A
zo| AHRHE BAEFH 840l T B ohlz
oA AT AEE AT o} Be AFd WA A
S5 3 gl AL At PSQ To] B4 B4 A4
7} Tospearl 145A%9} 7Fo] $-<=3F #AbA 7 J& 7
Aoz yeytth Mg PSQ ¢
BE 01 ~30 um 371E Hold, YAe #E =
o] S ngok dAY A2r7le F AZ A, e
o] Ay wurdy 9 &5 AESAA], gAY 3

3

EQOL
2L o
o o
M
Iy o

U U

l

F-{E rir rlr

O

gigsgEss], A 31d Al 1 F, 2005

7hol whel 24§ e Ao AlsHH.

Figure 1& % A7oA Azd oF 90 mole%9 ¥l&=
p-methoxycinnamic acid (MCA)E ¥Rtz e A9
Axpg PSQ 79 Azrdu ARzlo|th Ape]dAbd PSQ
:r“: Figure 1(3)01]*1 o ¢ UdE uke o] AY 4AHE

JAZ EASt ujizeE

A £ 7 AFE 01~

Flgure 1(a)l EOPE T oA E, HEolMH ol E, Eﬂ
Egslo|lm2 e, wEhE, o
=] OLOL} ol5 %Uﬁoﬂ’\i 9}

2
53 éi% ol % NEE A
2 RAY & glov, AxHe dusiA 22 44
G s deg Fol 4 EEH £ & ol gl
de] #HAE Ae 1%% F ATk o] AMdE
TMSPMCAZYE Azg 71 7tad +£25 7Hley
71 &vlsh 18] -"r??&% B FE5 Aot
Are] dabe PSQ T7F TiOpst 2o Mstdds 4oy

X9 o¥Z Fdstr] Ao oles
wit% FAM R ?i: }ste] OHP 4& FH
< Figure 2(a)°] JeEhSich ®=3, A
R =3x8 AMZ-S Figure 2(b)ol] YERH T Figure
22 W AYAATE PSQ T ERE
W33 o] L}E}‘erl %
© Agt 4Rt #e T
Ao A GA] -skTh

o)
LH'IE;
'y
2

[y

=)

AT o2
ulligec)
>

3.2. SPF &4
Figure 3(a)= X3¢ PSQ +5 10 wt%s FAY]

2 vpdg Wolxd &S AAe SPF 54 ZAdejrt

Figure 3¢ 30 Zr7 ¥l Ed=2 A3 TiO
33287} Uvinul MC-80°] $93% &2 gfislo A=
A A SPF &4 Azlelt} Figure 3(b)oll YeERd Uvinul
MC-80¢] SPF 24 Ax2 24¥ 300 ~ 320 nm® UV-B
gAddo e ul¢ Z AGEHRE BRI 340 nm ©]

Aol UV-A s Ee e Agazrt 18 gle Ao

2 yvehgth ojgist Ade d¥bAEd UV-B gAY

et dxsE Aol E3 Figure 3(o)o YERA
TiO, 3328¢] SPF =4 ZA#4E 2¥W 320 nm ©]%9

UV-A 32 ger A a3 BHyled, o)y

3 A 5] AAaA e A Aatd A A

3= ZAitolt} Wk Figure 3(a)oll vebd zke]dabd
PSQ F#o AL+ Uvinul MC-802t} UV-B 33 Qo

Ao Aggae golzloy Hluwy 53 AGEHE



AYUAY 7)5E e BeAAZAST 7Y kel A 69

12
(a)
10 ///"\
q \
87T //ﬁ:§
& [
6 |
4 \
2 \
0 1
300 350 400
Wavelength (nm)
50
(b)] I/}
AN
40 /\
%
30 H
&
=
W WO
10
300 o ;ﬁl A 40
Wavelength (nm)
12 (C)
/// . ™
. TN
e eyl :Q
AT 1T
£ L BE=SSSNN
:;‘7‘”"57 N
¢ L
300 aso 400

Wavelength (nm)
Figure 3. SPF charts measured from dispersions of 10
wt% in Vaseline of (a) UV screening PSQ spheres, (b)
Uvinul MC-80, and (c) TiO» 3328.
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Figure 5. The SPF values vs. the concentrations of UV
screening PSQ spheres and Uvinul MC-80 in Vaseline.
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Figure 6. SPF boosting effect vs. the concentrations of
UV screening PSQ spheres and Uvinul MC-80.
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