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Preparation and Properties of Microfiber Membrane of
Collagen In-situ Crosslinked by Citric Acid
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(a. College of Textiles; b. Key Laboratory of Textile Science & Technology, Ministry of Education,
Donghua University, Shanghai 201620, China)

Abstract: The microfiber membrane of collagen has potential applications in medical fields, such as
wound dressing, artificial skin. In order to solve problems of the collagen structures lacking of stability
and easy dissolving in water, the citric acid was used to make in-situ crosslink with collagen, and then the
superfine fiber membrane was obtained through electrospinning. The morphology, water solubility,
chemical structure, degree of cross-linking and cytotoxicity of fiber membranes were tested and analysed.
The results show that the degree of crosslinking of bovine tendon collagen membrane in-situ crosslinked
with 10% citric acid is up to 30%. The water solubility of collagen membrane is obviously reduced, while
the chemical structure of the collagen membrane before and after crosslinking has no evident change. All
the crosslinked samples are non-biotoxicity, indicating that the crosslinked collagen membranes can be
used in biomedical field.
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Fig. 1 Cross linking reaction of citric acid to collagen
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Table 1 Standard of cytotoxicity grade
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Fig.2 SEM and fiber diameter distribution of electrospinning
microfiber membrane of collagen
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Table 2  Water absorption and dissolution of collagen fiber
membranes
Q/ % S/%
N 17 758.0411.0 100.0£8.8
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Fig. 3 SEM images of freeze-drying collagen microfiber 2.3
membranes after immersed in PBS for 48 h
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Fig. 4 Relationship between immersion time and mass
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Fig. 5 FTIR spectra of collagen microfiber membranes
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Table 3 Toxicity analysis of sample 3% to 1.929 cells
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