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Perfluorinated Compounds (PFCs)
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The Study of Emulsion System Containing with Perfluorinated Compounds (PFCs)
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Abstract: When Perfluorinated Compounds (PFCs) are applied in cosmetic products, they have many merits because of
unique feeling and characters. However, it is very difficult to use them as cosmetic ingredients because they are insoluble
material in oil and water and have high specific gravity. To develop a special system to stabilize PFCs in cosmetic products,
we compared three systems, of gel network system, spherulite lamellar system, and nanostructure system. We found that
nanostructure system was the optical system for stabilizing PFCs.
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B 4 PFCs+ methyl perfluoroisobutyl ether &
methyl perfluorobutyl ether (PFE) (3M, USA)%t poly-
perfluoromethylisopropyl ether (PFPE) (Solvay Solexis

H% 152 g/ml, F71% 202 mmHg=
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Table 1. Fomula of SL Systems to Stabilize PFE and
PFPE

Classification Test-1 = Test-2
{Label Al (Label GI
Distilled water To 100  To 100
Sodium trideceth sulfate
Sodium lauroamphoacetate
Cocamide MEA 1593 1593
Guar hydroxypropyltrimonium chloride
Cyarmopsis tetragonoloba (Guar) gum
PFE 500
PFPE 5.00
Citric acid 040 0.40
Sodium chloride 400 400

< F1¢E /A glen AL8E PFPEE H]% 176
mL, 7] 10 mmHg2 =& ¥55 7H 2 3l

PFCsE ¢tHAset7] 18 Al 7EA] Al 2= glell A ﬁ]“ﬂﬂ’“
A B AR ZA ammonium lauryl sulfate, sodi-
um laureth sulfate, disodium laureth sulfosuccinate, so—
dium laureth sulfate (Stepan, USA), cocamidopropyl
betain, sodium trideceth sulfate, sodium laurcamphoace~
tate (Clariant, Germany), cocamide DEA, myristic acid,
lauric acid, PEG-120 methyl glucose dioleate (Degussa,
Germany), decyl glucoside, ethylene glycol distearate,
cocamide MEA (Cognis, Deutschland), guar hydroxy-
propyltrimonium chloride (Rhodia, France), PEG-TM
(Amerchol, USA), cyamopsis tetragonoloba (Guar) gum
(Rhodia, France), dimethicone PEG-7 phosphate, poly-
hydroxystearic acid, sodium cocamidopropyl PG-Dimo-
nium chloride phosphate, isononyl isononanoate, ethyl-
hexyl isononanoate (Phoenix, USA), guar hydroxypropyl
trimonium chloride, xanthan gum (CP Kelco, USA),
poloxamer 188 (BASF, Germany), potassium cetyl pho-
sphate (Roche, Switzerland), triethanolamine (Union,
Korea), citric acid (Jungbunzlauer, USA)& AMg-8t}.
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Table 2. Fomula of NS Systems to Stabilize PFE and
PFPE

Test-3  Test-4

Classification (Label C] [Label H

Distilled water To 100 To 100

Polyhydroxystearic acid
Sodium cocamidopropyl PG-Dimonium
chloride phosphate 553
Isononyl isononanocate
Ethylhexyl isononanoate

Poloxamer 188 601
Potassium cetyl phosphate ’

PFE 500

PFPE 000

Disodium laureth sulfosuccinate
Sodium laureth sulfate
Dimethicone PEG-7 phosphate 10.70 10.70
Guar hydroxypropyl trimonium chloride
Xanthan gum

Table 3. Fomula of GN Systems to Stabilize PFE and
PFPE

Test5  Test-6

Classification [Label D] [Label 1]

Distilled water To 100 To 100

Ammonium lauryl sulfate
Sodium laureth sulfate
decyl glucoside
Cocamidopropyl betain
Cocamide DEA
Myristic acid
Lauric acid
PEG-120 methyl glucose dioleate
Ethylene glycol distearate
Cetyl alcohol
Guar hydroxypropyltrimonium chloride
PEG-TM

1861 1861

PFE 5.00

PFPE 5.00

Triethanolamine 0.50 050
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by formula of Test-1, observed between crossed poly-
arizers and using an optical microscope.
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Figure 2. Texture of nanostructured emulsion obtained by
formula of Test 2, observed scanning electron microscope.

Figure 3. Bubbling height of three systems to stabilize
PFE in open system (A = SL system, C = NS system, D
= GN system).
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Bubbling height (cm)

0 . .
A C D
Three systems
Figure 4. Bubbling height of three systems to stabilize
volatile PFE in open system (A = SL system, C = NS
system, D = GN system).
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Table 4. The Stability Test of Three Systems to
Stabilize PFPE after One Month in Incubator of 40 TC, 4
C, Cycle, and 25 C

Test-2  Test-4 Test6
[Label G] [Label H] [Label 1]
40 C A 0 X O : Stable
4T o) 0 0 At Little Separation
Cycle A ) X X : Separation
5 T 0 o} X

Figure 5. Stability test of three system to stabilize PFPE
by using of centrifuge at 8,000 rpm, 20 T for 40 min.
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