pores in the epidermal basement membrane. We are investigating the porous
nature of normal epidermal basement membranes in order to understand the
arrangement of the basement membrane structure and how signals are
transmitted to the overlying keratinocytes. We ultimately aim to artificially
reproduce these structures on our created on our HCM to mimic the cell niche

in vitro and in vivo grafts.

C. Results

We have identified that the smallest pore 3 um porous HCM exhibits several as yet
unexplained properties. Small pore 3 pm HCM shows several positive characteristics
as a cell culture substrate that make it beneficial for growing sheets of skin cells and
as graft support particularly for fibroblasts and keratinocytes. We have already
obtained a significant volume of quantitative results that have occasionally been
challenging to obtain. The forthcoming planned experiments will be easier to perform,
and obtain and analyze the data. We expect the results to demonstrate the full
repertoire of adhesion molecules expressed by cells and their spatial distribution with
respect to the porous on the HCM. The in vivo grafted and transplanted models would
be judged by the speed and efficiency by which complete wound closure wound be
achieved. Quantification of the results would require only simple statistical
comparisons between the two treatment groups. Examination of the effects of
cytokines and other different cell / porous HCM membrane combinations will also be
determined in a similar manner. Identifying scientifically useful applications such as
cell size filters to separate stem cells would require testing a cell population for
colony forming efficiency by plating cell and staining colonies with crystal violet

stain.

D. Discussion
The field of cell-biomaterial interactions is a rapidly developing research field. As
a result it is not always possible to
1) The 3um pore size is most efficient at trapping the smallest population of
keratinocyte cells that house the keratinocyte stem cell compartment due to the

controlled pore size having a pore: average cell diameter of less than 1.



2) The 3um pore size provides the largest surface area on which cells can adhere
(by a factor of 6) compared to 5 pm sized porous HCMs.

3) The 3um pore size also contains the longest perimeter of pore edges allowing
adherent cells to assemble cell plasma membrane focal contact processes (as
seen by scanning electron microscopy). We hypothesize that these components
are vital in allowing effective cell adhesion and provide signals that enable

strong and vigorous cell growth on these particular substrates.

E. Conclusions

1) Evaluation of dermatological effectiveness of HCM technology is still in the
relative early stages. Before grafts can be tested on human wounds extensive testing
must first be performed using animal models such as nude mice with a modified
immune system that allow the growth of foreign cells without rejection (see figure 3
a-e). Typical wounds where this approach might be use include patients’ leg ulcers,
chronic wounds or on patients with severe genetic blistering diseases such as
Epidermolysis Bullosa (EB, see figure 3g). In certain human genetic conditions such
as EB a single adhesive molecules might be missing from the patients’ skin causing
blister formation (see green line in figure 3f). Using cells grown on honeycomb
membranes from normal (allogenic) donors might be one solution for treating EB
patients’ wounds. Further testing would allow us to manipulate graft and wound
conditions to determine the optimum environment for wound healing to take place in
vivo. We also aim to determine a coordinated strategy to develop a better combination
of treatments to be used along side allogenic cells grown on honeycomb membranes.
Many of these methods will be tested on appropriate mouse or rat models to test the

effectiveness of these strategies on in vivo wound healing models (see figure 3).

- 2) Using the HCM system, both skin keratinocytes and fibroblasts attach, spread and
grow on biocompatible porous substrates. We believe that the full range of uses for
the honeycomb membranes still remains to be fully explored and creates a bright

future for this technology.
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