Study of the structure of shed snake skins which are used as
model membranes for medical applications
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Shed snake skin has been reported to have many advantages more than other natural skins. The
permeability profiles through the shed snake skin closely matches that through human stratum
corneum; it can be obtained without killing the animal; the variation in permeability was lower than
that of cadaver and fresh human skin; it can be kept for months under refrigeration; it releases fewer
interfering substances in analytical procedure. The behaviour of the shed snake skin is also very
similar to that of human stratum corneum. There are two parallel permeation pathways: lipid and
pore pathways in the shed snake skin as in human stratum corneum. The lipid content of the shed
snake skin is nearly equal to the human stratum corneum. The lack of hair follicle and skin
appendage, however, as well as the existence of scale in shed snake skin are the main differences
between shed snake skin and human skin. The X-ray scattering technique can give details of the
secondary structure up to nanoscale and was successfully used for characterizing skins [1].
Therefore in this project the x-ray scattering techniques (SAXS, WAXS, GISAXS) at BW4,
Hasylab/Hamburg [2] will be used for determination of the secondary structure of shed snake skins
of many species which were received from Thailand. The information of different layers from
GISAXS allows to observe the effect of the diffusion of the drug or medium of different pH through
the model membrane. This diffusion may affect the structure of the skin and the effect can be
observed from the scattering data. Because of the micro-focusing of BW4 it was possible to focus at
the hinge or scale region (Fig. 1) of the shed snake skin. The results from diffraction techniques in
combination with the infrared spectroscopy and calorimetry, which were performed in other
experiments, will allow us a deeper understanding why these shed snake skins give the similar drug
release as that from the human skin. Due to the fact that the spectroscopy and calorimetry
measurements alone cannot give the complete informations because of the peak overlap in
experiments on complex biological structures like the shed snake skin and the low intensity of the
conventional sources. Furthermore the signal to noise ratio in a laboratory experiment is not
acceptable for the high quality measurements. Therefore the scattering instruments by using
synchrotron source are necessary.
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Figure 1: A photograph of the shed snake skin (EO) showing hinge and scale-region.

The experiments were performed with the shed snake skins that were stored in saturated solution of
a drug (theophylline or lidocaine or ibuprofen) or in the phosphate buffer at different pH (5,7,9) for
at least 12 h. The preliminary results from GISAXS at BW4 show that the structure of the shed
snake skin from Elaphae obsolete (EO) was changed both by different types of buffers (pH 5,7,9)
1535

and also by different types of drugs incorporated into the skin. The scattering peaks are shown in
Figure 2-3, which occur in different regions. This means that the GISAXS is a sensitive method to
determine the change of the structure in nanoscale though there maybe only small amounts of
substances that incorporated into the skin.

Figure 2: Magnification of 2D detector images from a GISAXS experiment at BW4 of the scale region of the
shed snake skin Elaphae obsolete (EO) in different pH.

Figure 3: Magnification of 2D detector images from a GISAXS experiment at BW4 of the scale region of the
shed snake skin Elaphae obsolete (EO) with different drugs.
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