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Water in oil microemulsions containing NaCl for
transdermal delivery of fluorouracil
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Abstract: This study is to prepare the W/O microemulsion containing NaCl and fluorouracil (5-Fu) as
a model drug to investigate the transdermal characteristics and skin irritation of the microemulsion in vitro.
Isopropylmyristate (IPM) acting as oil phase, Aerosol-OT (AOT) as surfactant, Tween 85 as cosurfactant, NaCl
solution was added dropwise to the oil phase to prepare W/O microemulsion at room temperature using magnetic
stirring, and then 5-Fu powder was added. According to the area of microemulsion based on the pseudo-tertiary
phase diagrams, the optimum formulation was screened initially. And the permeation flux of fluorouracil across
excised mice skin was determined in vitro using Franz diffusion cells to study the influence of the amount of
water and the drug loading capacity and optimize the formulation further. Refer to 5-Fu cream, the irritation
of microemulsion on the rat skin was studied. The optimum formulation was composed of 0.7% (w/v) 5-Fu,
50% NaCl solution (0.05 mol-L™"), 20% mix-surfactant (AOT/Tween 85, K,, = 2) and 29.3% oil (IPM). The
cumulative amount of fluorouracil permeated in 12 h was (2 013.4 + 41.6) pg-cm >, 20.23 folds and 10.38 folds

more than 0.7% fluorouracil aqueous solution and 2.5% (w/w) fluorouracil cream, respectively. Microemulsion
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exhibited some irritation, but could be reversed after drug withdrawal. The addition of NaCl significantly

increased the content of water and the drug loading in microemulsion systems. The NaCl/AOT-Tween 85/IPM

microemulsion system promoted the permeation of fluorouracil greatly, which may be a promising vehicle for the

transdermal delivery of fluorouracil and other hydrophilic drug.
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Figure 1 Effect of NaCl concentration on the solubilization of
water in NaCl/AOT-Tween 85/IPM microemulsion (n = 3)

W/O BB A ()5 /K o = B Sk ()W 5 | AH
oK, B0 S I R R 1) PR | KA K
WK, B NaCl it a] DL f 364y
AOT 431 MIKAHAR (] yi AR, A3 5 1 Wk 364 I, k1
(W51 D798y, K ESE . 24 NaCl Bk B it
I, Sk R R R, XAl fe B it 2 1) NaCl %
FE4i R HOWHL 2, SECEKERD . B, w8
NaCl # % 4 0.05 mol-L ™",



ERIEEH

B AR TR W/O B LA DAy S PR I W 38 B2 4 245 s8R T 5 <723 -

2 WEA=THEERSGT

PL AOT-Tween 85/IPM F 4 b 554, FLIRKAH 4>
i) A 217K 5%.0.05 mol- L™ NaCl VA IRy, 43 L X 4 i AR
R/ A 2 WTRAE H, 0.05 mol' L™ NaCl ¥ A
JKAHI, LIRS K, H AOT-Tween 85/IPM
RG] LI 2 K A R IE RS =k
20%, REEIKEL N 50%, 1M A4iK KA, &
G KRR ) 33%. A ML, HLfE )T NaCl i A
SORHR T W/O BUFLIA S K, 5 SR R 1 £
R—E. %T%%&wmq%%ﬁ%ﬁ,ﬁﬁ%ﬁ%
RERMETEEF S EA 20%, 18tk 450G Je 5ok it
AT DT
3 MELRERLMER
3.1 FMEKA  WIHURY], THELN W/O Bm O/w A
AR, WA (VXGRS S5 0) 2K St
ARAHAR 2 R O BB AR S K ). il 3 Fros, [l
SE VR A R TER S 5 20%, &K EAE 30%~50%
I}, NaATI )& 15K 77 B BIRAC, $&7R I I fFLgk A

A
0.75
0 0.25 0.50 0.75 1.00
NaCl solution AOT/ Tween 85
Kn=2

THAAX, A BEIE ACESRRAS o IR S X T AR 3 AH
RO LG A Tk ), X SR RIS T
JEH B A

32 FE GUKEMINGEM NaATI &5 12246 K,
Bl 4 Tl AR R 1R AR Al 5 ST 1) S T v P 7 HE 210 AR
AT G M e TR A RIS = 20%, /KR
15 5%~30% I, HhZe A R4, W& KEN
T 10%, L K BRI, W 8 LT E A A
ER . 48 KB 10%~30%, Kikifeds kK, FhE
BEK o 25 K BB 30%, AR I 2R SRR K
EBRRAR L, R EEIG IR . 75 REAS 5 /K =Rk o
W, MELEE —HAAT EIRRE, U RS S K RS
15 50% N ATE B EEAH (111 S R

33 BEBE JKEMRESE, Mg R . i
AKGEAMH, WMFLH SRR [z, WM, T
FLI T2 K, BaLsOR T 52, ikl
DRI LB 3 S A A I A KA - 7E 25 CAHEF,
FHL RGN 32 NaATI HLF 238 Bl 5 7K A28 . ] S

0 0.25 0.50 0.75 1.00
Water AOT/ Tween 85
Km=2

Figure 2 Effect of different kinds of water phase on AOT/ Tween 85/IPM microemulsion pseudo-ternary phase diagram. A: NaCl
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Figure 3 The variation of surface tension as a function of water
phase content (Wt%) in NaCl/AOT-Tween 85/IPM microemulsions
at25C (n=3)
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Figure 4 The variation of viscosity as a function of water phase
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Figure S The variation of electrical conductivity as a function
of water phase content (wt%) in NaCl/AOT-Tween 85/IPM
microemulsions at 25 ‘C (n = 3)
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Figure 6 Permeation profiles of 5-Fu through mice skins from
NaCl/AOT-Tween 85/IPM microemulsions containing different
contents of water in vitro (n = 3)
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Figure 7 Permeation profiles of 5-Fu through mice skins from
NaCl/AOT-Tween 85/IPM microemulsions containing different
drug loads in vitro (n = 3)
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Figure 8 Permeation profiles of 5-Fu through mice skins from
different preparations (n = 3)

Table 1 Stability of NaCl /AOT-Tween 85/IPM microemulsion
under the temperature of 40 'C (n =3, x *s)

Content Surface tension Viscosity Conductivity
Month O . 4
/mg-mL /mN-m /Pas /ms-cm
0 7.05+0.09 27.82+0.18 113.11+4.71  2.77+0.12
1 7.01£0.03  27.68+0.12 11281591 2.82+0.23
2 6.97+£0.05 27.72+0.21 113.32+4.14 2.80=0.17
3 6.99+£0.04 27.74+0.24 113.01£291 2.75+0.12
6 7.01+£0.08 27.81+0.19 112.92+4.62 2.72+0.09
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Figure 9 Histological photomicrographs of skin biopsies taken from rat treated with various applications. H&E stain. A: Microemulsion;

B: Commercial preparation; C: Control
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