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Characteristics of High Performance Micro-spherical Silica,
“SUNSPHERE®”, and its Application for Cosmetics
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Fine powder silica has been widely used for cosmetics, resin fillers, anti-blocking agents for
films, catalyst supports and drug carriers with sustained-release. High performance micro-
spherical silica “SUNSPHERE®” is a useful material for the above applications. This product
is prepared using innovative manufacturing and surface treatment technology, and it is
possible to control the mean particle size from 3 to 20 x4 m, the specific surface area from 40
to 800 nmi /g and the surface properties. For cosmetic use, we investigated slip, optical and
moisture-absorption characteristics of SUNSPHERE®.

MIU (dynamic friction coefficient) of sample powders was measured by friction sensitivity
tester. SUNSPHERE®, especially H-121, provided smoother surface in comparison with
commercially available powders. This indicates that SUNSPHERE® can improve the feeling
of foundation, makeup and skin-care products. NP-30 showed the lower haze value compared
to that of H-121. Those results indicate that NP-30 is useful for translucent type, and H-121 is
useful for soft-focus finish. Moisture-absorption characteristics between L and H series were
considerably different, and mainly depended on the pore diameter. This shows that
SUNSPHERE® can be applied to a variety of cosmetics usage.

*AGCZATA Ty /M BHZEE skt - SE/ L —7 (E-mail: takayoshi-sasaki@agc.com)
AGC Si-Tech Co,, Ltd.
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Fig.1 Manufacturing process for SUNSPHERE®.
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Fig.2 Schematic illustration for gelling and aging process
to prepare micro-sphere silica.

Fig.3 SEM Image of SUNSPHERE®
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Table1 Product lineup of typical grade.

Table2 Property of each sample powder investigated in

this study.
Sample powder Nylon-12  Lauroyl lysine ~ PMMA H-121 NP-30
Shape Spherical Plate-like Spherical Spherical
Mean particle 10 10~20 4~15 12 3
size (pm)

H series L series NP series ET series

H-31  H-121  H-122 L-121 NP-30 NP-100 | H-121-ET*
Mean particle
size (um) 3 12 12 12 3 10 12
Specific
surface area 800 800 700 300 40 80 600
(m%g)
Pore volume 1 1 > 1 0.05 04 _
(ml/g)
Pore size 6 6 25 13 _ _ _
(nm)
Qil absorption
(ml/100g) 150 150 300 150 30 35 130
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Fig.4 Slip characteristic (dynamic friction coefficient) of
each sample powder.

3.2 XEHH

TEARFE G DT D & 5 LCEFl U oo B FEEMA & KEF-
7312] (Bt 4t3) %21 90H&GTRA L. PET
T AL FA20mDBATE 2 ER L 720 ~ A XA —
£ —NDH5000 (HAEMA TR 2 M0 Ttk
FEWA, HCEMEA, PATEMERELIE L, ~A X
(HEE) 2RI

Al R 2 Fig.51o "o H-121 I3 RISV~ 4 X
BRLTLAZ o, JelERE B, fbbEaicH
WA BUEL LIIRPRTECA S —H,
NP-30 3D FHA & kAR T HI AL X THSH 2 L b
Oy BIEOZERHIER &b AR O TR A~DRE D
WHETH A Z & 2mEL Tl b,



Nylon-12  Lauroyl lysine PMMA H-121 NP-30

Fig.5 Optical characteristic (Haze value) of each sample
powder.
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Fig.6 Moisture-absorption characteristics of L and H
series.
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Table3 Ingredients list for powder foundation.
Ingredients Content (wt%)

Silicone treated Talc 19.92
Silicone treated Sericite 40.00
Silicone treated Mica 8.90
Silicone treated TiO, 8.90
PMMA 4.45
SUNSPHERE® H-121 4.45
Silicone treated Color pigment 2.28
Methylparaben 0.10
Dimethyl Silicone Oil 5.98
Squalane 3.00
Caprylic/Capric Triglyceride 1.00
Isotridecyl Isononanoate 1.00
Tocopherol 0.01
Propylparaben 0.01

Total 100.00

Table4 Ingredients list for W/O cream foundation.
Ingredients Content (Wt%)

Polyether modified Silicone Oil 3.00
PEG-10 Glyceryl Triisostearate 1.00
Caprylic/Capric Triglyceride 1.00
Glyceryl Behenate/Eicosadioate 0.50
Neopentyl Glycol Dicaprate 5.00
Phytostearyl/Octyldodecyl Lauroyl Glutamate 0.30
Stearoyl Inulin 1.50
Fine-grained TiO, Dispersion*< 10.00
Cyclopentasiloxane 15.40
Tocopherol 0.05
Propylparaben 0.05
Silicone treated TiO, 6.00
Silicone treated Talc 3.68
SUNSPHERE® H-121-ET 9.00
Silicone treated Color pigment 1.30
Methylparaben 0.02
Purified Water 34.00
1,3-Butylene Glycol 6.00
Glycerin 1.00
Sodium Chloride 1.00
Propylparaben 0.20

Total 100.00

X Cosmeserve WP-LS (Dainippon Kasei KK Products)
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