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Abstract: Up to now, better convenience and portability were important factors in the development of the cosmetics
and achieved by immersing low viscosity makeup water-in-oil (W/O) emulsion into the impregnation material.
Conventionally, polyurethane sponges having porous network structures and hard textures have been dominantly used.
It has an advantage of easy to manufacture because of its good impregnation property due to its structural
characteristics. However, it releases emulsion too much at first use, and shows unexpected dramatic decline during the
period of usage. In this study, we studied on makeup W/O emulsion with various features and developed the new
foaming sponge, which showed excellent formability and proper absorption and discharge ability of cosmetic composi-
tion through the combination of natural rubber (NR) and styrene butadiene rubber (SBR). This impregnation material
is characterized by the softness of elasticity like a rubber, high elongation and uniform output. We confirmed that this
material can be used to develop makeup products using various oils depending on polarity and controlling the viscosity
of the makeup W/O emulsion. Thus, it is concluded that these results provide valuable information in developing new
cosmetics impregnation materials.
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Figure 1. Chemical structure of (A) NR and (B) SBR.

3.1, NR 2 SBRQ| H|20|| E EN &N
sPgEe xR dE AHE FolH s 2AE
FRA 2] HEo] 7hsdtrtal WHE = NBR, SBR,
7183 NRE o]83te] LE ~AXE AZeta 15
o] P& B3 tHTable 1). NRS ©HE=0 & ALR-S
A5 AEAdo] BoRa HAEI} =%oH, SBRS Al
£3tH Alo] FYstal FE3HA g AT AErT &
o 3l s ZAES FAeh= sHol o 4 AU
o} AT NR2| H]&-S =4 H2ES 23}, 30% Ul
2]o] NRe| 3 A5 ¥4l 93 <& g
7V dsgt BE AHAE FRTE S QQlTh Wi,
NBR A= SBR A Ol%f& 7B-5-oF Ak 54
| 7|29 FA Al
017} A &1, **E‘Ol A ?‘%MOHOJ Au]go] oA
= Ao 2 At =3k o2 Qg E3rs §
g NS 3] olHsith

3.2. NR/SBR AHX|Q| gl5tH EN 24

NR/SBRe| A%l NR¥ SBRY 38tz Fx=
Figure 13} 2T} 0802 ALEE= e &
HA 9ol Fx3Z 20| FTIRS T EA43tdth
(Figure 2). NBR 217]2] ~HEHo||A] #FE = of
AZYolEE #¥ 952,230 ecm™)7F NR/SBR 2~ |

J. Soc. Cosmet. Sci. Korea, Vol. 43, No. 1, 2017



30 R L Y

% Reflectance
j

3,500 3,000 2,500

2,000 1,500 1,000

-1
Wavenumbers (cm )

Figure 2. FTIR spectra of (A) NBR sponge, (B) NR/SBR sponge, and (C) polyurethane sponge.
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Table 2. Physical Properties of Polyurethane Sponge and NR/SBR Sponge

Physical properties

Polyurethane sponge

NR/SNR sponge

Apparent density (g/cm®)
Hardness
Elongation (%)

0.03 0.12
70-100 40-70
190-200 310-330
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Figure 4. Amount of formula discharge from (A) polyurethane
sponge and (B) NR/SBR sponge representatively using
specially adapted pressing device. Data are expressed as the
means + S.D. of independent experiments (n = 5).
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Table 3. Swelling Effects Depending on Various Oils in Impregnating into NR/SBR Sponge

Cyclo pentasiloxane

Phenyl trimethicone Mineral oil

Diameter (mm) 40.5

40 40.5

Hydrogenated polyisobutene

Neopentyl glycol diethyl hexanoate

Hexyl laurate

Diameter (mm) 41

43 44

Table 4. Characteristics of NR/SBR Sponge with W/O Emulsions with Various Viscosity

Viscosity
Below 2,500 cps 2,500-3,500 cps 3,500-4,500 cps Above 4,500 cps
Polyurethane Separation at 50 C Unstable Stable Stable Stable
sponge Standing at 50 C Overflow Overflow Stable Stable
NR/SBR Separation at 50 C Stable Stable Stable Stable
sponge Standing at 50 C Overflow Stable Stable Stable
0% wol 2% §548 olWAE A2F F NRSBR 27
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Figure 5. Amount of formula discharge from (A) polyurethane
sponge and (B) NR/SBR sponge representatively using user
test. Data are expressed as the means £ S.D. of tests from five

panels.
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