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In this study, hemicellulose-adsorbed honeycomb-patterned cellulose films termed as “artificail
wood cell wall” were developed to investigate the function of hemicelluloses in wood cell wall and to
develop the cell culture for liver cells. Tensile strength and its modulus of the cellulosic films were
enhanced by the adsorption of hemicelluloses, xylan and arabinogalactan (AG). Xylan adsorption and its
tensile modulus were improved by microwave irradiation. We judged proposed theory for the elucidation
of deformation mechanism of wood cross-scetion upon the mechanical stress from the tensile properties
of honeycomb-patterned films. As a result, the theory of bending-stretching model was suitable for the
elucidation, and xylan-adsorbed film showed more fitting to the theory.

In addition, we evaluated AG-adsorbed honeycomb-patterned film as a culture substrate for
mouse liver cells. The films with small pores were found to be a new type candidate substrate for the
culture. On the other hand, the films with larger pores would be suggested to be a plate for cell array, but
the number of attached cell was so small. For the industrial application, this problem should be
overcome.
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Fig. 1. Fabrication of honeycomb-patterned
cellulose (C) as a framework of artificial cell
wall. A, 15t mold (honeycomb-patterned
polycaprolactone); B, honeycomb-patterned agar
medium.
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Figure.2. Tensile strength (A) and modulus of
elasticity (MOE, B) of arabinogalactan (AG)-
adsorbed honeycomb-patterned film of
cellulose 1l. MW stands for microwave
treatment.
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Figure.3. Tensile strength (A) and modulus of
elasticity (MOE, B) of birch xylan (XBR) -
adsorbed honeycomb-patterned film of
cellulose 11. MW stands for microwave
treatment.
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Fig. 4. Ratio of the number of living liver cell on
artificial wood cell wall to that on collagen dish as
a control.
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Fig. 5. Cultured liver cell on honeycomb-patterned
film of cellulose —I1 with the diameter of 5 mm.
(a) and (b), 3-days culture; (c) and (d), 7-days
culture.
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Fig. 6. Cultured liver cell on honeycomb-
patterned film of cellulose —I1 with the pore
diameter of 20 um.(a) and (b), 3-days culture;
(c) and (d), 7-days culture.
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Fig. 7. Cultured liver cell on honeycomb-patterned
film of cellulose —I with the diameter of 20 um.
(a) and (b), 3-days culture; (c) and (d), 7-days
culture.
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