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= K cro-C/G10, cro-C/G22, cro-C/G31, cro-C/
G39, cro-C/G49.
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Table 1 The N content (Wy,% ) and the protein content (W,

antibiotics  cpenicillin

% ) of the C/G films immersed gelatin solution with different

concentrations (¢, wt% ) for 24 h

Samples c Wy Wi
C/G10 2 1.59 9.94
C/G22 5 3.56 22.3
C/G31 8 4.91 30.7
G/G39 12 6.18 38.6
G/G49 15 7.78 48.6
Gelatin 100 15. 08 94.3
RC 0 0 0
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Fig. 1 " C solid-state NMR of RC (a), C/G31 (b),
cro-C/G31 (c¢) films and gelatin (d)
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Fig. 2 FTIR spectra of the C/G films (a) and the crosslinked
C/G films (b) treated with in gelatin solution with different

concentrations for 24 h
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Fig. 3 The optical transmittance curves of the C/G films (a)and the photographs (b) of the RC and C/G films
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Fig. 4 SEM images of the cross sections of RC (a), C/G31 (b) and cro-C/G31 (c¢)
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Table 2 The percentage of weight loss (W, . ,% ) in the films immersed in distilled water at room temperature for 24 h

Samples RC C/G10 C/G22 C/G31 C/G39 C/G49
C/G films 0 1.030 1. 804 2.025 2.639 2.833
cro-C/G fims — 0.276 0. 2600 1.106 1.137 1. 141

Table 3 The equilibrium swelling ratios (S

cag/e)

of the C/G films with different protein content

Samples RC C/G10 C/G22 C/G31 C/G39 C/G49
C/G films 0. 7580 0. 8819 1.565 1. 660 2.157 2.390
cro-C/G films — 0.7263 1.188 1.202 1.257 2.091
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Fig. 5 The swelling ratio (S) curves of the C/G films (a) and
the cro-C/G films (b) immersed in distilled water with different

time
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Fig. 6 Effect of W, on o, (a) and &, (b) of the C/G

and cro-C/G films in the dry state
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Fig. 8 Optical photographs ( x 100) of COS7 cells proliferation on polystyrene Petri plate (a) and the RC (b), C/G10 (c¢), C/G 49

(d), cro-C/G10 (e) and cro-C/G 49 (f) for 24 h
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SUPERMOLECULAR STRUCTURE AND PROPERTIES OF
CELLULOSE/GELATIN COMPOSITE FILMS

PEI Ying', ZHANG Lina', WANG Huiyuan', ZHANG Xianzheng' , XU Min’
(" Department of Chemistry, Wuhan University, Wuhan 430072)
(* Department of Physics, East China Normal University, Shanghai 200241)

Abstract Natural polymers have attracted much attention because of the rising demand for materials with
features of renewability ,non toxicity , biocompatibility and biodegradability. Cellulose and gelatin were the two
abundant resources from plant and animal,and it was significant that new biomaterials were prepared by using
these two natural polymers. In this work, a series of cellulose/gelatin (C/G) films were prepared in NaOH/
urea aqueous solution via a simple,low cost, green pathway. To overcome the disadvantages ( brittleness, poor
water resistance ) of the protein material, gelatin was combined with the regenerated cellulose (RC) film to
construct cellulose/gelatin composite materials. The strong interaction between the two macromolecules was
confirmed to exist in the composite materials, leading to the improvement of the water resistance of gelatin.
Cross-linking with glutaraldehyde further improved the mechanical properties of the composite materials. Their
structure and properties were characterized by element analysis, FTIR , ultraviolet-visible (UV-Vis) ,"” C solid-
NMR , scanning electron microscopy ( SEM) , tensile testing and swelling test. The results revealed that good
compatibility existed between cellulose and gelatin in the composite films. The mechanical properties and the
water resistance of the crosslinked films were significantly improved. Furthmore , by proliferation of COS7 cells
on the surface of the C/G films,they exhibited good biocompatibility,supporting cell adhesion and growth.

Keywords Cellulose, Gelatin, Non-covalent bond, Biocompatibility





