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Abstract : Oleogels may be defined as lipophilic liquid and solid mixtures. The solid lipid
materials (oleogelators) with less than 10 wt.% can entrap bulk liquid oil by ways of the formation
of network of oleogelators in the bulk oil. The oelogelators can be grouped into two:
self-assembly system and crystal particles system. This article reviewed recent work on the
formation of oleogels using various types of oleogelators. The fundamental aspects of the formation
of lipid network are discussed with a special emphasis on crystal particle based oleogels. The
potential applications of oleogels for cosmetics are also described.
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Fig. 1. Illustration of the structuring concepts[taken from ref. 2].
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Fig. 2. Network of organogelators, (a) solid

particles and b) molecular

assembly[taken from ref. 1].

Table 1. Classification of lipid based
oleogelators(taken from ref. 2)

Gelation Examples
behavior
Self—assembly Sorbitan monostearate
Ceramides
Monoacylglycerols
Phytosterol+oryzanol
Cry§tal Fatty acids
particles

Derivatived fatty acids
Fatty alcohols
Fatty acids+fatty
alcohols

Wax esters
Dicarboxylic acids
High—melting
triacylglycerols
Lecithin+sorbitan
tristearate
Carnauba wax
Rice bran wax
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Fig. 3. Schematic representation of a number of structurants for TAG oil phases (not to

scale, taken from ref. 2).
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Fig. 4. Mixtures of 8%  b-sitosterol+g-
oryzanol in sunflower oil in various
sterol(ester) ratios. The b-sitosterol:g—
oryzanol ratio from left to right:
100:0; 80:20; 60:40; 40:60; 20:80;
0:100. Both single sterol(ester) systems
in sunflower oil are liquid, the binary
sterol(ester) systems in sunflower oil are
gelled. The firm gelled samples were
scooped near to the cap, leaving a
distinct fracture pattern (taken from ref

15).

Fig. 5. An He-Ne laser beam shining through
a transparent [ —sitosterol+y —oryzanol
organogel. The gel has been taken out
of its container and is quite firm and
self-supporting(taken from ref. 2).
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Fig. 6. Rheological
STS:lecithin
Polarised light micrographs A: mixture
at 60 °C, B: after cooling to 30 °C,
C: after cooling at 5 °C (the total
image width is 460mm, taken from ref.
2).
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Table 2. Gelling Effects of Dextrin Fatty Acid Ester
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Table 3. Trivial names for relevant fatty (di)acids. Names for alcohols or other functional groups

can easily be derived from this table(taken from ref. 2)

.. Carbon number and
Trivial name

Systematic name

unsaturation
Lauric acid C12:0 Dodecanoic acid
Myristic acid C14:0 Tetradecanoic acid
Palmitic acid C16:0 Hexadecanoic acid
Stearic acid C18:0 Octadecanoic acid
Arachidic acid C20:0 Eicosanoic acid
Behenic acid C22:0 Docosanoic acid
Hydroxystearic acid C18:0-OH 12-hydroxyoctodecanoic acid
Ricinelaidic acid C18:1t-OH 12-hydroxy—9-transoctodecenoic acid
Ricinoleic acid C18:1c-OH 12-hydroxy—9-cisoctodecenoic acid
Adipic acid C6-diacid Hexanedioic acid
Suberic acid C8—diacid Octanedioic acid
Sebacic acid C10-diacid Decanedioic acid
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Table 4. Gelling Effects of Alkylphosphate
Structure R n Squalane Esters Aromatic esters

1 benzyl 4 O O X

1 benzoyl 4 A O X

1 p—methoxycinnamoyl 4 X O O

2 benzyl 6 X X @)

2 benzoyl 9 X X O

Table 5. Composition of Clear Gel Formulation for Use in Transparent Candles(from ref. 27).

Trade name Chemical name

Concentration(wt.%)

Panalane™ H300E Hydrogenated polyisobutene 85.0
Panalane™ L14E Hydrogenated polyisobutene 6.7
Isostearyl alcohol Isostear! alcohol 5.5
GP-1 gelling agent N-acyl glutamic acid diamide 0.4
Fragrance Fragrance 2.0
Dye Dye 0.4
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Fig. 8. Polarizing optical micrographs at 24 °C
of 2 wt % 1 in (a, b) silicone oil and
(c, d) toluene gels prepared by (a, c)
fast—cooling and (b, d) slow—cooling
protocols. Both silicone oil micrographs
show spherulitic textures(taken from
ref. 30).

Fig. 9. Polarizing optical micrographs at 24 °C
of gels of 0.42 wt % 6 in silicone oil
prepared by (a) fast—cooling and (b)
slow—cooling protocols. The images
were taken with a full-wave plate

(taken from ref. 30).
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Fig. 10. Optical photographs of FHR-B/SFO
fat mixture at different concentrations
of FHR-B at 38 °C (V=10 °C/min,
T.=20 °C, and T=38 °C held for 60
min): (A) FHR-B (0 wt%), B)
FHR-B (1.0 wt%), (C) FHR-B (1.5
wt%), (D) FHR-B (2.0 wt%), (E)
FHR-B (3.0 wt%), (F) FHR-B (4.0
wt%)(taken from ref. 33).
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Fig. 11. Microscopy images of the crystals in
oil + structurant systems for different
stearic acid : stearyl alcohol ratios:
1:0 (@; 7:3 (b): 1:1 (©3 3:7 (d;
0:1 (e); the size of each image is
0.577 mm x 0.770 mm (taken from
ref. 34).
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Fig. 11. Effect of pigment
carnauba wax-decyl oleate ratio and
manufacturing process on the sun
protection factor (SPF). Key: CW,
carnauba wax; DO, decyl oleate and
PC, pigment concentration(from ref.
35).

Titanium dioxide (NE)

concentration,

4.9, W7 2tA(Rice Bran wax, RBX)
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Fig. 13. Combined confocal and polarized light micrographs of CNO emulsions as a
function of temperature. The top row shows an emulsion formed with PgPr as

emulsifier whereas in the bottom row, GMS was used. Temperature was controlled

via a temperature—controlled microscopy stage. Scale bar: 50 xm[43].
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Fig. 20. SEM image of nCs wax crystal. (a)
In nCsy/nCiy gel N b) in
nCsy/Tri-n—Caprylin(TnC) gel. The
wax and the oil ratio was 1:1(taken
from ref. 48).
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