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Development of biomedical films adhering onto tissues under wet condition
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The bonding behavior of hexanoyl (Hx: C6) group-modified alkaline-treated gelatin
(HxAIGItn) porous films ((P)HxAIGItn) on the porcine intestine was evaluated. (P)HxAIGItns with various
porosities were prepared by the salt-leaching method for various solid-liquid ratios. (P)HxAlIGItns bonded
more strongly to porcine intestine surfaces than did porous AlIGItn Ffilms ?(P)AIGItns). L929 cells
cultured on (P)HxAIGItns showed adhesivity than cells cultured on (P)AIGItns. Faster tissue infiltration
and a shorter degradation time of highly porous (P)HxAIGItns were observed after implantation in rat
subcutaneous tissues. The angiogenic markers CD34 and o -SMA were highly expressed around (P)HxAIGItns
that had high porosity. These results indicated that highly porous (P)HxAIGItns have advantages with
respect to not only bonding strength on wet soft tissues, but also angiogenesis.
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Fig. 1. (A) HXxAIGItn synthesis after reaction
between AlIGltn and Hx chloride. (B) Macro (a, b,
d, € and microscopic (c, f) images of tissue
adhesive porous body fabricated without (a, d)
and with (b, ¢, e, f) NaCl using AlGItn (a, b, c) or
HxAIGItn (d, e, f). (C) Porosity of AlGItn or
HxAIGItn film with various amount of NaCl
(o AlGltn films, oHxAlGltn films, n=3).
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Fig. 2. (A) Bonding strength between porous
membrane and porcinal intestine (®AlGltn,
oHxAIGltn, n=3, *p<0.05). (B) Hematoxylin and
eosin (H&E) stained cross sections of the
interfaces between porcinal intestines and (a, b)
(P)AIGItn or (c, d) (P)HxAIGltn membranes after
peeling strength measurement. Each solid-liquid
ratio of the film is 0/1 (a, c), 4/1 (b, d). F: Film,
T: tissue, arrows: the limb of attached tissue.
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Fig. 3. (A) 1, 4, 8 and 24hr—culture L929 cell
viability on the porous films fabricated with

various solid-liquid ratio. White column:
(P)AIGItn-SLRO/1, light gray  column:
(P)AIGIn-SLR4/1, dark gray column:
(P)HxAIGItn-SLRO/1, black column:

(P)HxAIGItn-SLR4/1. n=3, * p < 0.05. (B) L929
cell morphology of 1hr (a, b, ¢, d), 4hrs (e, £, g,
h), 8hrs (i, j, k, 1) or 24hrs (m, n, o, p) culturing
on (P)AIGItn-SLRO/1  (a, e, 1, m),
(P)AIGItn-SLR4/1 (b, f, J» n),
(P)HxAIGItn-SLRO/1 (¢, gk, o) or
(P)HxAIGltn-SLR4/1 (d, h, L, p) surfaces. scale
bar is 5 mm.
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Fig. 4. (A) Microscopic image of CD34-stained
tissues and (P)AIGltns or (P)HxAIGItns
fabricated with various solid-liquid ratios after
implantation under rat subcutaneous for 7, 14 and
28 days. (B) Evaluation of angiogenesis by (a)
numberCD34 abound area, (b) CD34-encircled
vascular area and (c¢) CD34-encircled vascular.
White column: 7 days, gray column: 14 days,
black column: 28days. D: completely degraded.
n=3, * p <0.05.
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