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A Study on the Surface-Modification of Barium Sulfate/TiO2/Dimethicone Composite
Powder and its Application in Color Cosmetics
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Abstract: Sensor and optical properties have become critical features in powder foundation. The flaky barium sulfate powder
shows good smooth texture, adhesion and natural looking characteristics. However, it has limitations abilities in UV
shielding, hiding and blooming effect. Thus we adopt TiO: that has excellent hiding power and blooming effect as well as
UV shielding ability, but TiO; has still intrinsic problems in dispersion and texture. To overcome this disadvantages, the
barjumn sulfate/TiO/dimethicone composite powder was prepared. The flaky barium sulfate powder was coated with TiO2 in
nanoscale and followed by coated with dimethicone. When this surface-modified powder was applied for make-up cosmetics,
especially in powder foundation, the powder gave powder foundation more good characteristics than the original flaky barium
sulfate, TiO: powder, dimethicone in abovementioned optical and sensory properties. To characterize the distinctive features
of this surface-modified powder, we measured its characteristics with UV in vitro tester, hiding powder test method,
goniophotometer, consumer panel test and so on.
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1. Introduction the consumers feel, but also optical property that means
natural cover effect, soft focus, ability of UV screening.

In the design of the powder foundation, we have to But the common powder particles are not satisfied with
consider not only touch property, the softness which both touch property and optical property. Moreover,

some are contrary to each other. We estimate that the
reason is the optical property of powder itself, the
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morphology and surface properties. Because the powder
foundation is applied on all over face which has a keen
sense, we must consider both softness and optical
properties of the powder particle to make the product
that the consumers want. In example, TiO; which has
excellent optical property, especially good UV screening
and cover effect, has bad touch property. The other
hand, Mica which has excellent touch property but has
bad optical properties (coverage and UV screening).

In this research, we intended to develop the powder
particle which has not only good skin fitting and touch
feeling but also appropriate levels of cover effect and
transparency in the skin. So we plan to make a com-
posite powder with two different powders. As ex-
plained in Table 1, we chose the mother particle which
is the plate shape because of the considering of simi—
larity of skin reflective index, discoloration property
and skin fitting morphology and the son particle which
has excellent cover effect because of high reflective
index. We used BaSQOs as the mother particle of plate
because of smooth feeling, hardness of turning darkish
when it is wetted with sebum or oil. The skin of
humans has a reflective index of 1.60. Barium sulfate
has the same property, safety inert powder like used in
a projective reagent for roentgen. And also we adopt
TiO: as the son particle because of good coverage, UV
shield effects. In the complexation of TiQ»,, we devel-
oped the particle which exhibit excellent touch property
and natural cover effect according to the coarse touch-
ness of TiO itself. And we’ coated the particle with
dimethicone for the modification of dispersibility, resis—
tance of discoloration by sebum, prohibition of photo-

Table 1. Property of Pigment
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catalyst effect, softness[1]. Through the process, we
can incidentally certify that UV screening effect of the
particle was improved because of modification of di-
spersibility according to the complexation of TiOg

2. Materials and Methods

2.1. Select the Mother Particle and the Son
Particle

For the natural cover effect necessary with the
powder foundation, the particle which is fitted to the
skin through the appropriate area is favorable. So, we
chose the some candidate materials, the mother par—
ticles, which have a similar reflective index with skin
(RI=15~16) considering the morphology of particle. It
was corresponded to MICA, BaSOs, TALC. But TALC
was omitted in the candidate materials because of
coarse feeling (Talc had more relative coarse feeling).
In the next step, we could confim that the
discoloration of BaSOs was relatively slight and it was
maintained as original color. It is the essential function
of the powder foundation.

As explained in the Figure 1, BaSOy is below 15 of

" AE before and after wetting. But MICA or SYN-

THETIC MICA is above 2 of AE. Therefore, BaSOs
was used as the mother particle considering reflective
index, touch property, morphology, and discoloration.

2.2. Making Composite Powder and Control of
TiO2 Dosage

After making of mica slurry by inputting the BaSO4

to distilled water, the hydrolysis and condensation re—

Chemical formula | KAI(S3ADO(OH)2 KAILLSiz016(OH)2 BaSOq Al TiO
Property White fine powder | White fine powder | White fine powder | White fine powder | White fine powder
Reflective index 1.552~1.588 1.539~1.589 1.64 1.760~1.768 252

Afica

Figure 1. Comparison of discoloration.
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action were carried out in 60~907T for 10 hr by adding
Ti0SOs solution with shaking the BaSOy slurry and
simultaneously adding sulphuric acid for the adjusting
of pH. After filtration, washing, the calcinations process
was carried out in 700~800°C[4]. Finally, after mixing
of powder particle and ethanol, projection of dime-
thicone[2,3], filtration, drying, pulverizing is applied
(above process had been done in the cooperation with
Chemland (Korea), NK.K (Japan)).

By the process mentioned above, we manufactured
particle coated with 10% (Wt%) of TiO; 1% dime-
thicone. But we got a result of smooth property in
touchness test. As a result of test of the particle
coated with 65% of TiOs, 2.5% dimethicone, we could
get a result of touchness test similar with common
TALC.

3. Measurements

3.1. Panel Test

The evaluation of complex particle and compared
sample is carried by 5 special panel for two weeks for
the touchness testing using in—company panel.

As we can see the result of each samples, touchness
properties (coverage, spreadability, smoothness) are de-
pended on the amount of Titanium Dioxide and Di-
methicone. So we can decide the component ratio of
the composite powder. Table 2 explain that the final
complexation particle has the excellent result of cover
effect, spreadability, smoothness[2].

3.2. Coverage Test

Compared the discoloration on the face with a com-
mon snipe egg, 0.1 g of foundation included with 10%
each powder sample was spread and eye measurement
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Table 2. Panel Test Result of Each Sample

Sample Coverage |Spreadability|{ Smoothness
BaS04 X 0 ©
BaSOy/Ti0 (90:10) 0 A A
BaSOy/ TiO»/Dimethicone

(89:10:1) O 0 O
BaSOy/TiO»/Dimethicone

(91:65:25) 0 0 o
TiO, O X X

X:bad, & :not bad, O :good, ©: very good

was carried out after sufficient time. The sample used
with only TiO; had unnaturally hazy coverage and the
sample used with only BaSOy had poor coverage, crea-
tion of surface spot.

3.3. Soft Focus Effect Test

We estimated reflection patterns to get a reflection
pattern of skin and complexation particle using the
Goniophotometer (Goniophotometer GP-200).

Figure 3 explains that complexation particle mentioned
above has a similar reflection pattern with skin and
that it is not an unnatural coverage but a natural
coverage like naked skin. And we could certify the
better soft focus index than the other plate-shaped
particles.

3.4. In Vitro SPF Test

For the measurement of UV screening effect of the
complexed powder particle mentioned above, each
sample (TiO; 1.3%) was inserted to the powder foun-
dation of same formula and the formulation is carried.
After that each samples were measured by using the
in vitro SPF instrument (the optometric corporation

SPF290).

2 o g s detg T .
B8 0,7Ti0 Misethicore (91 :6 5:25)

Ti0,

Figure 2. Comparison of coverage.
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(Refl;eggion) We see that it is different an UV screening effect of
e complexed powder particle from an UV screening effect
of mixed powder particle though the quantity of the
ingredients is same. We could presume that complexed
powder has more dispersibilty than the original TiO»

powder.

4. Conclusion

! As mentioned above, the plate-shaped BaSQ; which
has skin similar reflective index was complexed with

e ’ B TiOz and coated with dimethicone could maximize emo-
y ; tional touchness of consumer by controlling the ingre-
45¢ ; dients of TiO. Moreover, the designer could realize the
22 : - coverage and soft focus effect of desired levels in
o 0K | : : foundation mixed with the powder particle mentioned
2 b ——— cbove and could certfy 20% development of UV
20¢ - - . screening effect compared with the sample which is
:S o ] added with same quantity of TiOs.
st | | .
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