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Fig. 1 Nyquist plots of various mouse stratum cornems
Controlled (O ); Pretreated with 0.5 wt% CS80-1000 solution
at 7.5 ([1): 5 wt% CS80-1000 solution (A )
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- 2 Equivalent electric circuit for SCs with resistors (R, »
R, and R; correspond to the resistances from electrolytes SC
membrane and charge-transfer ) capacitor ( C) and constant
phase element ( Q)
a is a parameter relative to the slop of plot of lgZ against lgf
in the Nyquist spectrum and accounts for the distribution of

time constants similar to the constant phase element.
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Table 1 The results of EIS of mouse stratum corneum treated with oligo-CS aqueous solutions

Impedance parameter 0 Q@ eem 2es™™) n R,(Qrem?) c
Control 3.086x 107¢ 0.805 3.79 x 10° 6.763x 107°
Treated with 0.5 wt% oligo-CS 1.213x107¢ 0.7783 1.478 x 10° 4.707x 10~°
Treated with 5 wt% oligo-CS 6.539%x 1077 0.7392 8.379 x 10° 3.141x107°
Treated with 1 wt% DG 3.132x107¢ 0.807 3.81x10° 6.802x 107¢
Treated with 5 wt% DG 3.125x10°° 0.807 3.80 % 10° 6.794x 107°
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- 3 SEM pictures of keratin membrane control (a) and keratin membranes treated with 0.5 wt% CS solution (b), 1 wt% oligo-CS solution (¢),
wt% oligo-CS solution (d)» 1 wt% DG solution (e, and 5 wt% DG solution (£
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l 4 DSC profiles of keratin membranes with different treatments
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- 5 FTIR spectra of keratin with different treatments
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IN VITRO INVESTIGATION ON THE INTERACTIONS OF
OLIGO-CHITOSAN WITH KERATIN

ZHOU Xuegin"?, YOU Guifeng’, LIU Dongzhi' s YAO Kangde®
(! School of Chemical Engineering> * Research Institute of Polymeric Materials> Tianjin University, Tianjin 300072

Abstract To investigate the enhancement mechanism of the oligo-chitosan Coligo-CS) on the transdermal delivery
of drugs, the interactions of oligo-CS and D-glucosamine ( DG) with the stratum cormneum (SC) keratin were
investigated in vitro with the lipid-extracted mouse SC and extracted keratin as models by EIS, SEM, DSC and FTIR
methods . It was found that the DG solutions had no influence on the EIS value of the lipid-extracted mouse SCs. But
oligo-CS solutions could reduce the EIS value of the lipid-extracted mouse SCs from the original 3.79 x 10° Q®cm’
to 8.379 x 10° Q*cm’ . Moreovers SEM pictures showed that both oligo-CS solutions and DG solutions could destroy
the keratin membranes . Furthermore, DSC determination revealed that the melting point of the a-helix micro-crystals
in the keratin membranes was lowered from 201°C to 190°C, 189°C and 165°C after compositing with 1 wt% oligo-
CS,5 wt% oligo-CS and 5 wi% DG, respectively. FTIR spectra exhibited that the amide II absorption peak of
keratin shifted from 1523 em™" to 1520 and 1521 cm™" after the treatment with 1 wt% oligo-CS solution and 1 wt%
DG solution, respectively. These results indicated that the interactions between the oligo-CS and the SC keratin
could destroy the tight junctions of the keratin cells and vary the keratin conformation from a-helix to (3-sheet or
random coil, resulting in a decreased skin barrier and an improved drug percutaneous permeation property .

Keywords oligo-Chitosan, Keratin, Interaction, Stratum corneum, Transdermal delivery



