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Recently, lecithin reverse wormlike micelles have attracted the interest of many researchers
because of their unique rheological properties. Lecithin is an amphiphilic molecule composed
of both hydrophilic and hydrophobic groups. In general, lecithin forms spherical reverse
micelles when added alone into oil. When
trace amount of a polar substance, such as
water, is added to this solution, phase
transition from reverse spherical micelles to
reverse wormlike micelles takes place. These
reverse wormlike micelles become tangled in
the oil and form a three-dimensional network
throughout the solution, turning the solution
into a gel-like solution. In this review, we
describe the physicochemical properties of High-curvature Low-curvaturs
highly viscoelastic lecithin reverse wormlike VAN
micellar solution containing poorly soluble

drug and the skin permeation by in vitro A wator ool
experiments utilizing hairless mouse skin. We _ (.) >
also propose the mechanism of skin | — ~— N

permeation of drug from lecithin reverse Spherical Woithlike
wormlike micellar solution.

Lecithin reverse
wormlike micelle
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Figure 1. Visual observations of ascorbic acid :
lecithin : n-decane = (a) 0.5 : 10 : 89.5 (Wt%),
(b) 1.3 : 10 : 88.7 (wt%), and (c) 2.5: 10: 87.5
(Wt%).

Table 1. List of IV and OV values calculated from organic conceptual diagram
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Figure 2. The relationship between IV and OV
of polar substances which induce the formation

of lecithin reverse wormlike micelles.

1, 5-13)

Polar substances \Y oV Polar substances \Y oV
Water 100 0 Tartaric acid 500 80

Glycerol 300 60 L(-)-Malic acid 400 80

Ethylene glycol 200 40 Citric acid 550 120
Formamide 200 20 Triglycerol 540 180

Sodium deoxycholate 890 480 Tetraglycerol 660 240
Urea 270 20 Hexaglycerol 900 360

D-Ribose 485 100 Pentaglycerol 780 300

Sucrose monocaprylate 840 400 Decaglycerol 1380 600
Sucrose monolaurate 840 480 Icosaglycerol 2580 1200
Sucrose monomyristate 840 520 Hexaglycerol monodecanoic acid ester 860 560
Sucrose monopalmitate 840 560 Decaglycerol monohexanoic acid ester 1340 720
Ascorbic acid 522 120 Decaglycerol monodecanoic acid ester 1340 800

trans -Aconitic acid 452 120 Decaglycerol monotetradecanoic acid ester 1340 880
1,2,3-Propanetricarboxylic acid 450 120 Decaglycerol monooctadecanoic acid ester 1340 960
1,3,5-Trimesic acid 465 180 Icosaglycerol monodecanoic acid ester 2540 1400
p -Coumaric acid 267 180 Tetracontaglycerol monodecanoic acid ester 4940 2600

3,4-Dihydroxybenzoic acid 365 140
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Figure 3. Zero-shear viscosity () of the
ascorbic acid/lecithin/n-decane system as a
function of ascorbic acid concentration at 25 °C.

Lecithin concentrations were fixed at 10 wt%.
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Figure 4. Variations in G’ and G” as a function
of w for ascorbic acid/lecithin/n-decane system
at 25 °C. Lecithin concentrations were fixed at
10 wt%. The Maxwellian fittings to the

experimental data are shown by the solid lines.
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Figure 5. Partial phase diagrams for polar
substance/lecithin/IPM/TES systems in the
dilute region at 25°C. The polar substances
were water (upper), D-ribose (middle), and
4PGL (bottom). TES concentrations were fixed
at 1 wt%. The notation ‘Om’ represents the
reverse micellar phase region and is shown by
pink and red. The highly viscoelastic region

within the Om region is shown by red.

Table 2. Compositions of the formulations

(wWt%)

Control  LRW-W LRW-R LRW-P
TES 1.0 1.0 1.0 1.0
Lecithin 30.0 30.0 30.0
Water 34
D-Ribose 6.2
4PGL 13.4
IPM 99.0 65.6 62.8 55.6
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Figure 6. Permeation profiles of TES from
control and LRWs at 32°C. Each point

represents the mean + S.D. of at least three

experiments.
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Figure 7. Comparison of (a) flux and (b) lag
time between control and LRWs. Each bar
represents the mean + S.D. of at least three
experiments. * Significant difference relative to
control (p < 0.05).

Acc. Mater. Surf. Res. 2018, Vol.3 (No.4), 190-198.

https://www.hyomen.org

RS R LT AL, LT Uikt 5
FNZBITAD Lag time 1, a2 ba— Lz BiT5
Lag time KVH/hSL25139THD. LvL,
Lo F Uik BV B O Lag time (&, =
YhE—=ADZENIVEABICEL o7 Th
DOFERIL, LI F Uik HA D38
W2 SRR EERICIE, LY TF RSO
1% 2 W AT 58 R SV T B DA AT = KX 1703
FAETDZEERET DD ThHD. ZivaH
DINNTT DTN, B F FitE O FEH O kR
FEFEAIZI T

Figure 8 (21, & Hd5 0> 5 J it F A ds &
OV & 210 SR BR 2 12 31T DI BRI S 5 %
R, v ha—/UE TES @ IPM BREIE THY,
B Al OV AUz BV TH TES Ol
B FERRS L. — T, Ly F Uik L
DAHIRDNT FLD EFAE, B FH R I3
B 72w Ao N2 otz L, K
i 75188 FE R 1% D F A LRW-W 38X OV LRW-R
HZIE, A ANZIX RSN > T iR SR 3 B
gBXhi-. %77, Figure 9 121%, —fHlEL TR
Fill LRW-W )N X BREGEL (SAXS) JIliE D
REasT . EE HRTOBEL 2 — 12X
WHIEIRI B VO AR A R T EE A — 1 OfEk

MNFBDOIE. —T7, K31 FEER % O L
NG = AT — 2 &R L, —IRE
— 7 DALEITKR T D E ke — 7 OALE s
1:2:3:4 OEHILLIp->TNZEND, T4
TR ETER L TWDHZENRHLNE

Figure 8. Polarization micrographs of control
and LRWs at 25°C. Images were taken before

and after skin permeation experiments.
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Figure 9. SAXS scattering intensity as a
function of the scattering vector (q) for the
LRW-W before and after skin permeation
experiments. The sample before skin
application was diluted 15-fold to eliminate

structure—factor effects.
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