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To improve the efficiency of the intradermal delivery of polyphenols, we tried to clarify the usefulness of microemulsion
by in vitro study on excised guinea pig dorsal skin and Yucatan micropig skin. Using microemulsion consisting of isopropyl
myristate, 150mM NaCl solution, Tween 80 and ethanol as a vehicle, the solubility of all the polyphenols such as quercetin,
genistein and chlorogenic acid markedly increased and significant amounts of polyphenols were delivered to the skin. For
hydrophobic polyphenols water-in-oil microemulsion was more effective. On the other hand, for hydrophilic polyphenols
oil-in water microemulsion was more effective. Polyphenols retained in the skin significantly inhibited lipid peroxidation
in vitro dose-dependently. Furthermore, pretreatment of guinea pig dorsal skin with polyphenols such as genistein and
chlorogenic acid, which were contained in microemulsion gel, prevented UV irradiation-induced erythema formation. These
findings indicate the potential use of microemulsion for the delivery of polyphenols to protect skin against UV-induced

oxidative damage.
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Fig.1 Polyphenols tested in this study
(a) quercetin, (b) genistein, (c)chlorogenic acid.
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Table 1  Effects of Microemulsions on Solubility of Polyphenols
Vehicle Solubility (mM)
Quercetin Genistein Chlorogenic Acid
150 mM NaCl 0.31 + 0.15 0.059 + 0.011 42.6 + 2.0
IPM 0.64 + 0.14 0959 <+ 0.097 0.012 £ 0.003
Microemulsion A 29.2 + 3. [*** 80.27 £+ 4.63*%** 4064 £+ 19.4%**
Microemulsion D 78.6 +  8.9%** 140.5 = 13.1*** 90.9 + 3.7k

Data are the means + S.D. of four experiments. ***, p <0.001, significantly different

from the values in NaCl solution and IPM.
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Fig.2 Effects of microemulsion on skin accumulation of
quercetin in guinea pig skin applied as a suspension in either
150 mM NacCl solution (a), or isopropyl myristate (b), in a
vehicle consisting of Tween80 and 150 mM NaCl solution
(30:70) (c), in a vehicle consisting of ethanol and 150 mM
NaCl solution (30:70) (d), at 20 mM in microemulsion D (e),
at saturated concentration (78.6 mM) in microemulsion D (f).
Data are the means= S.D. of four experiments. ***p < 0.001,
significantly different from the values in other conditions.
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Fig.3 Skin accumulation of chlorogenic acid in guinea pig skin
applied at saturated concentration in 150 mM NaCl solution
(a), isopropyl myristate (b), microemulsion D (c), microemulsion
A (d), , microemulsion K (e), and microemulsion K gel (f).
Data are the means = S.D. of four experiments. **p < 0.01,
***n < 0.001, significantly different from the values in NaCl
solution and isopropyl myristate. #p < 0.05, ###p < 0.001,
siginificant difference present between data.
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Table 2 Effects of Microemulsions on Intradermal Delivery of Genistein at

Saturated Concentration

Vehicle

Skin Accumulation (pmol/g skin)

150 mM NaCl
IPM
Microemulsion A
Microemulsion D

Microemulsion D#

0.10 + 0.01
0.25 += 0.05
3.55 £ 0.60%**
592 £ 1.48%**
2.58 £ (.55%*x*

Data are the means + S.D. of three experiments. ***, p <0.001, significantly different

from the values in NaCl solution and IPM. D#, gel-like microemulsion D.
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Fig.4 Skin accumulation of genistein in Yucatan micropig skin
when applied as a Suspension in either 150 mM NaCl
solution (a) or isopropyl myristate (b) and microemulsion D at
saturated concentration (140 mM) (c).

Data are the means=* S.D. of four experiments. ***p < 0.001,
significantly different from the values in NaCl and isopropyl
myristate.
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Fig.5 Effect of genistein on lipid peroxidation tested by
ammonium iron(ll) sulfate and sodium citrate when applied
with microemulsion D at 0 mM (a), 20 mM (b) or saturated
concentration (140 mM) (c).

Data are the means £ S.D. of four experiments. **p < 0.01,

p < 0.001, significantly different from the value in the
absence of genistein.
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