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Table 1 The results of one-step electrospinning

ARG2

48 h

8.5
w/

Average fiber

Wgtain— Vera Membrane .
No. L C gelatin cabilit diameter
stal

g * y nm

E400 0.3 30 10% Soluble 900
E300 0.3 40 10% Insoluble 1300
E250 0.3 50 10% Insoluble 1600
E200 0.3 60 10% Insoluble 1650

E150 0.3 80 10%  Inelectrospinnable —

E300-13 0.3 40 13%  Inelectrospinnable —
E300-8.5 0.3 40 8.5% Insoluble 1200
E300-7 0.3 40 7% Soluble 800

35C TFE
2
Table 2 Stable window of one-step crosslinking
€ gelatin Gelatin/GTA ratio Voltage Distance cora
wt% g/mL kv cm wt%
8.5~10 200 ~ 300 8~ 10 25 2.5
7 SEM
1.0~ 1.5 pm 1
900 nm 1600 nm
la>1b>1d
850 nm 1300 nm 1b lc

2[) pm

' Fig. 1 SEM micrographs of one-step crosslinked fibers
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Fig. 3 The false core-shell fiber
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Fig. 4 Rheological behavior of a E300 with glutaraldehyde
10% TFE . -
added before testing and gelatin with no glutaraldehyde added
b E300 with glutaraldehyde added simultaneously during
testing
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' Fig. 5 SEM micrograph of E300 subjected to water treatment and the distribution of fibrous diameter
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STUDIES ON ONE-STEP ELECTROSPINNING FOR PREPARING
CROSSLINKED GELATIN FIBERS

CAO Moyuan CHEN Zhengjian TU Kehua WANG Liqun JIANG Hongliang

Department of Polymer Science and Engineering Key Laboratory of Macromolecule Synthesis and Functionalization of

Minisiry of Education  Zhejiang University ~ Hangzhou 310027

Abstract A new method for preparing crosslinked fibrous gelatin membrane was developed in order to circumvent
the disadvantages of traditional methods for crosslinking electrospun gelatin fibers. Through a series of experiments
the stable window of one-step electrospinning was found as 3 mL of 10% gelatin solution in TFE with 40 pL
glutaraldehyde added.SEM micrographs showed the diameter of the electrospun fibers ranged from 1 pm to 1.5 pm
and was thicker than that of the noncrosslinked gelatin fibers. Furthermore a phenomenon of false core-shell fibers
was observed which might be attributed to the rapid evaporation of glutaraldehyde at the vicinity of the fiber surface.
Rheological behavior of the electrospinning solution was studied indicating that viscosity had a drastic rise upon
adding glutaraldehyde and maintained slow increase after 10 min. It was also found that a fibrous structure of the
electrospun gelatin membrane could still be preserved after soaked in distilled water at 37°C although the membrane
suffered from about 10% weight loss. The one-step electrospinning method should be useful in the fields of
biomedical engineering such as tissue engineering and wound healing.
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