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Thermal Analysis of Cosmetics
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Cosmetics are composed of numerous components, and be considered as a complex
system. These components may have melting points and transition points in the manufacturing
process and storage conditions. These phenomena may be involved in cosmetic functions and
stability. In order to understand these phenomena, calorimetry gives us a lot of information. In
this review, we discuss about oil/wax system used as lipstick. The hardness of the system depends
on the solubility of wax. Their behavior was revealed by DSC measurements. It is known that
O/W cream is solidified with the network structure of o-gel formed by fatty alcohols and surfactants
in water phase. The «-gel is responsible for rich feeling of creams, and provides the skin
moisturizing effect of creams. Formation of o-gel and suitable composition of surfactants and
fatty alcohols for formation of «-gel were revealed by DSC measurements. Recently, remarkable
emulsification techniques, which provide useful functions to cosmetic products by changing the
size of emulsion particles, have been developed. In this article, new emulsification techniques
and their functions are described in the view point of thermal property.
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Fig.1 Formulation and manufacturing process of

ordinary lipstick.!
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Table 1 Density and viscosity of oils and hardness
of solid paraffin/oil mixtures (weight fraction:
0.25) at 25 C.2

Liquid type oil Density ~ Viscosity Hardness
/ mPa's / kg cm 2
Light liquid paraffin (LP-70) 0.8382 42 1.2
Heavy liquid paraffin (LP-355) 0.8699 199 2
Cetyl ethylhexanoate (CIO) 0.8512 25 1.5
Trimethylol propane 0.9136 435 6.9
tri-isostearate (TMTS)
Triethyl Hexanoin (GTEH) 0.9413 59 6.3
Decyl tetradecanol (DTDA) 0.8402 127 3.4
Glyceryl diisostearate (GDHU) 0.9136 245 6.6
Castor oil (CAS) 0.9593 989
Solid paraffin
Solid paraffin
.| | /GpHU
E
£
A /DTDA
Solid paraffin ~\J
fLP-70
1 1 1 1 1
20 30 40 50 60

T/ T
Fig.2 DSC curves of solid paraffin (n-C3oHs>) and solid
paraffin/liquid oil mixtures at 0.25 weight fraction

of solid paraffin? The scan rate was 1 C min—!.
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Fig.3 Effect of melting point depression of solid

paraffin in each oil on hardness of mixtures.?
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Fig.4 Manufacturing process of ordinary O/W cream.
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Fig.5 X-ray structural analysis of o-gel.

C18Glu=Na

C18Glu*Na:C220H
\'(__ =5:1
I

Endothermic

69.4°C '76.0°C

020 40 80 8 100

Fig.6 DSC heating curves of sodium stearoyl
glutamate/behenyl alcohol/water systems. The

scan rate was 2 C min 1.
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Fig.7 Appearance and physicochemical property of
emulsions: (a) emulsion with a high speed mixer,
(b) emulsion with a high pressure homogenizer,
(c) emulsion having a large quantity of water-
solvents with a

soluble high pressure

homogenizer.
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Fig.8 Relationship between droplet size of emulsion
and viscosity.
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Fig.9 DSC heating curves of emulsion having a various

droplet size. The scan rate was 2 C min—!.

ELRTE, a-7 VOMERY -2 220 F FBIZI SN
BRI OZALIZER0 b N - 7208, UK T2 8L
LT LIIONT o7 VOB Y — 7 136 L, »572
AIRANCARIER © — 7 0SB L 720 FULRT- O kI
PEOFRREDSEER LR D o= VIS SR 2R T 5 &
F2HN, E5ICHRETIET IV IVEE &l oM EERIC
Y o VORISR 7 b9 EEZ LN
ENS, ARANCBIN 2B Y — 2 3R ISR L a-5
WVIZED D b DL SNz, Z L CFig8 ICBWTRER
BT A XEFig9 IlBVWTa-r VoY -2 (Eifllo¥
— 7)) DFT BRTIA XD L2 Es, RO
a-TFNVDIFE A ETRTHLVIV Y 3 » OREIGE L7

Netsu Sokutei 37 (3) 2010



AERER 2 BT % Bt

Nanoemulsion
. e 0, o
RO

R &
0o ® .

O©° -

Low viscosity and
transparent appearance

Increase in viscosity
(reconstruction of
network structure)

Fig.10 Stabilization mechanism of low viscosity lotion

having o-gel.
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Table 2 Relationship between various kinds of solid

type oils and the character of particles.!®

Solid type Appearance of particles Particle Texture
oil size (mm) of
Before After particles
solidification solidifications
Ceresin Spherical Coalescence Not Sticky
determined
Microcrystalline  Spherical ~ Spherical 2-4 Sticky
wax (aggregate)
Batyl alcohol Spherical ~ Spherical ~ 0.05-0.1 Good
Glyceryl Spherical ~ Spherical ~ 0.05-0.1 Good
monostearate
Behenyl Spherical ~ Spherical 1-3 Good
alcohol
l (@)
2
g >
|5}
=
é 43.9
m (b) 57.7,
-
556
1 1 1
0 25 50 75 100
T/C

Fig.11 DSC heating curves of the oil particles: (a) the
particle made with behenyl alcohol and squalane,
and (b) the particle made with ceresin and

squalane.'® The scan rate was 2 ‘C min 1.
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(a) Surface of particle

Fig.12 Scanning electron micrographs of the particle
made with behenyl alcohol: (a) the surface of
particle and (b) the cross section of particle.!?
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