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Abstract: Emulsion is a dispersion system among liquids which are not miscible together. There are numerous cosmetic raw
materials which have different physicochemical properties. Therefore, emulsion technology is very useful in cosmetics. With
the development of emulsifier, several emulsification technologies have been developed. Since HLB method by Griffin in 1950,
PIT method, gel method, and D-phase methods, etc, have been developed. Recently, the application of natural emulsifier and
polymeric emulsifier increases in cosmetics in order to achieve enhanced safety and biocompatibility. Besides nano-emulsion,
multiple-emulsion, liquid crystal emulsion, and Pickering emulsion have been developed and applied as means of differentiating
appearance and texture of products and achieving enhanced delivery of active ingredients. Meanwhile, the application studies of
nano-dispersed structural system such as liposome or cubosome are on progress. Liposome is a bi- or multi-lamella layer dis—
persion system composed of amphiphilic molecules - phospholipids which are main components of plasma membrane. Cubosorme also
is a nano-sized dispersion system composed of a specific molecule like glyceryl monoloeate derived from natural products. And it
has a cubic bicontinuous structure in water due to its unique molecular structure. Incorporating compounds (active materials)
into such nano-particles can increase biocompatibility and delivery efficiency of target compouds. Manufacturing process and
application of cosmetic emulsions and nano-particles are briefly introduced in this paper.
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Table 1. Emulsion Types for Cosmetics

Emulsion type Continuous phase Dispersed phase Advatage Disadvantage
Texture Moisturizing effect
o'W Water Oil Economic efficiency Water resistance
) . Stability Long-lasting efficiency
Simple emulsion .
Moisturizing effect Texture
wW/0 Oil Water Water resistance Economic efficiency
Long-lasting efficiency Stability
W/O/W Water Water/Oil Stabilization f}f active ingredients  Ecenomic gfﬁciency
Multiple emulsion . extm.re . . St,ablhts,,,
O/W/O il Oil/Water Stablhzatlon.of active ingredients  Economic e.fflclency
Unique texture Stability
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Table 2. Particle Size and Property of Emulsion{1]

211

Tyndall effect
Particle size (nm) Appearance - o — Thermodynamical stability
Reflection Transmission
Emulsion 1,000 ~ 10,000 ‘White Non Non Unstable
N " 100 ~ 1,000 Blue/White Pale blue Pale red
anoemulsion
B — 5 ~ 100 Semi-transparent
Microemulsion 10 ~ 50 Blue Red Stable
— Transparent
Solubilization 5~ 10 Non Non
Table 3. Trends of Emulsion Technology(3]
~ 1970 ~ 1980 ~ 1990 ~ 2000
Trend Achievement of basic life Focus on natural Focus on function
rends
Usage, Stability Safety Multi-purpose Information
Sucrose ester . -
. %oap Soya sterol Phospholipid Low ujntatmn emul.s.rfler
Lanolin—cholesterol Hydr . . ; o Fluorinated emulsifier
B MGS ydrogenated caster oil Amino acid derivative Polvmeric emulsifier
Emulsifiers derivative Phosphoric acid ester ym i
Propylene glycol stearat . D Natural plant emulsifi
opy'enc glycol stearate Sorbitan branched fatty Monoglyceryl ester a prant emuwsiner
POE sorbitan ether . ONOgIyCeryl €5 Bio-surfactant
POE alkyl ether acid ester Silicone derivative Mixture
POE alkyl phosphate
Physical Low energy mechanical High energy mechanical SPG membrane
method  force (ex. Propeller mixer) force emulsification
Self-emulsifying method D-phase method
Methods Physico- (P(}H;i];’:ﬁrrlne&og) Non-aqueous method LC method High internal phase
chemical PIT rr;eth od Gel method PIT method emulsion
method (Shinoda. 1969) Multiphase method Powder method Polymer matrix
’ LEE method Electric method
Liposome
Cubosome
. Classical emulsion . Microemulsion Nanoemulsion
Formulation types (ex. O/W, W/O) Macroemulsion Multiple emulsion Multiple emulsion
LC emulsion
Pickering emulsion
9] o]go] &gt Agory. v o'BAHY AS Ayt o -H ] FERES 9Fo] FEEA AE 7‘?%‘
gAo) wal 277k A7) AR ool F2 W ¥, - HAF GBOR Q] ofdle WY HEAES RolF
%S AU AUE JURSE LW Rel) ¥AT AP G 5} bsan odge) A8
Hog dYe $F ohrh(Table 2) CRAR EE 89 AAZE B8 AT 5 9
sHFEAA 38 AFo] "ol o]&HL gle AL o = B4 A& 7%
23 2 AREL AT Qo1 BBl e g e daer BE IS FANY
-84 U89 F84 98E vad gws EF ) ke de 2 EA 9FE HAE LARE #3
5% A FFHS & T e &40, FEAE 4,
AR Aok e o 2 A8 #8272 Wy ol glon o oA 24 FTS
-84 dEY §84 9RE FY AYd EFAA Liga=3
£33 Ao 7153
- F R HAE 4TS 28 F AL 3. wEPlEe 2 &%

L REE AR
A 23do] 7bsd

zAse] B AHESH] @
SgE) gloin fEIEe

wetAe e A B

J. Soc. Cosmet. Scientists Korea, Vol. 32, No. 4, 2006



212

< #AE & 21 ok 1970d AR = Gn'fﬁnOl A<k
3 HLB ¥ 2 PIT 3% F=2 o]&std &t §3 Al
Ag wEdon 80, VANE AXNHA Gel ‘n‘§]'1:1, D-
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T34 2 nEA AS 94 vﬁ}zﬂ 59 Az A w7
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3.2.1 EtMRE(Phase Inversion Emulsion Me-
thod)
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3.2.2. dM2E FEY(PIT Method)
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3.3.1. H=78(Nanoemulsion)
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Figure 1. Principle and scheme of pickering emulsion.
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3.3.3. HXKI3E(Liquid Crystal Emulsion) (5)
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3.3.4. oA sl (Pickering Emulsion) (6]
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3.4. elx|&n 2|ZE(Liposome) (7)
‘ﬂ AL AL FASE FARONER ol AA
1313 slAE Az dojA ol *%5] ;,l“ &4
olth. AAAL irlo] AdE LA Fiel wet
phosphatidyl choline (PC), phosphatidyl ethanolamine
(PE), phosphatidyl glycerol (PG), phosphatidyl serine
(PS) 5 o8 EF7} ckFigure 2). Figure 3°A4 & &
gl%o] o5 4Fuy Bz Bz #dE BE
HAZ(FHZE) due Fx5 2 43817 wEel A

o] ez o] dAF-Fo] gt} HEEL AFEHYA

s

o

ul

~9(DDS) S 2ME BE 38ATEC] ofFfA fed,

PEA $4 dE2t B kB A3l B84

okzel g= T3, g BA AMERe Adag ¥

F5eE T A%
IAAL HEF Ax oM F=

AT, HZolE Fetalze

—

o]-&5°f
ol-go] &sirt. 53| th=

J. Soc. Cosmet. Scientists Korea, Vol. 32, No. 4, 2006



214 A7148 -

i . choline R CHCH R M),
Air
ethanolamine = Pt R
AT
55 glycerol -l
3
o ©H
Ot Cown
i Z, <
SOy
- . y
He g serine P
? S ¢
Water =P -O-R

je3

Figure 2. Molecular structure of phospholipids.
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Figure 4. Chemical structure of monoolein.
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Liquid Crystal
(Cubic Phase)

Bicontineous Cubic

Structure
Llpld bllayer’ 1

(B)

Figure 5. Photograph of a cubic liquid crystalline phase
gel (A) and schematic representation of the “cubosome”
(B)[12]. A: Cubic phase is a clear, high-viscosity gel that
does not flow under gravity. B: The particles dispersed in
aqueous media (a) have cubic liquid crystalline phases in
their interior (b). The cubic phases are the bicontinuous
structure (c), consisting of two intercrossing water
channels partitioned by lipid bilayers (d).
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V2 V2 D

Figure 6. Ternary phase diagram for the monoolein-
ethanol-water system. The system exhibits five single-
phase regions, including four liquid crystalline phases,
despite significant levels of ethanol hydrotrope. The large
region of isotropic liquid provides broad flexibility for the
formulation of precursors forming cubic gel and cubosome
dispersions upon dilution.
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Figure 7. Cryo-TEM image of cubosome formed by liquid
precursor dilution method.

LS -H,
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Composition, %(w/w) water

lamellar crystal -

Figure 8. Temperature-composition phase diagram of a
GMO/water system. The phases are labeled Lc (lamellar
crystalline phase), Ly (lamellar liquid crystalline phase),
HIO (inverted hexagonal phase), L:3s (cubic phase, g-
surface), Pu3n (cubic phase, d-surface). And schematic
representation of the various crystal, liquid crystal and
fluid phases identified in the temperature-composition
phase diagram of monoolein[14].
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