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Control of the skin cholesterol level plays an important role for preventing the life-style related diseases
and goes a long way in skin health. However, the conventional method is troublesome due to its sensitivity
and the necessity of using the enzyme reaction through many procedures. Therefore, we focus on the simple
electrochemical measurement of cholesterol using the molecularly imprinted self-assembled monolayer (SAM).
A detection of the electroinactive cholesterol has been achieved by electrochemical method with a potassium
ferrocyanide as a redox marker. The change of the oxidation peak current (I) has shown a linear relationship
with the concentration of cholesterol. The change of I related to the cavity concentration for the mass-
transport of redox marker on the molecularly imprinted SAM. When the cholesterol-sensitive SAM recognizes
cholesterol, the I decreases due to the rejection of diffusion of the marker to the gold electrode surface. On
contrary, when the SAM extracts cholesterol, the marker diffuses to the electrode surface, and the I increases.
The sensing properties of molecularly imprinted SAM, such as sensitivity, selectivity, and reproducibility, have

been examined and it has been applied for simple and speedy electrochemical sensor development.
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Table 1 Selectivity of molecularly imprinted SAM electrode.

Substance® Molecular volume” Selectivity®
AS
cholesterol 292.2 1.00
bile acid
cholate 286.5 0.44
dehydrocholate 276.2 0.52
deoxycholate 279.6 0.50
taurocholate 345.0 0.24
cholesterol ester
cholesterol acetate 3185 0.49
cholesterol n-caprylate 390.9 0.45
cholesterol linoleate 504.7 0.37
cholesterol oxide
7-keto cholesterol 295.9 0.97
cholesterol 50, 6a.-epoxide 298.5 0.88
hydrophobe
squalene 310.8 0.39
anthracene 119.4 0.32
triolein 614.9 0.19
oleic acid 203.0 0.14
toluene 65.9 0.08
L-phenylalanine 105.0 0.03

@The concentration of respective ethanolic solutions were 0.5mM. The
molecular volume was evaluated with Fujitsu WinMOPAC software (ver.
2.0) using the PM3 approximation, along with FREE WHEEL ver. 0.57T
(BUTCH SOFTWARE). “Relative selectivity was derived from dividing

respective DI and DI for cholesterol.
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