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Structural design and directional fluid transport performance of medical cotton gauze
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(1.College of Textile, Donghua University, Shanghai 201620, China)
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Abstract: In order to solve the problems of attaching and adhering to perienchyma after absorbing exudate, retained water compressing
tissue and impeding cell proliferation and angiogenesis, the layer structure was designed based on Janus wettability. Composite gauze with
directional fluid transport performance is prepared by using hydrophobic polypropylene (PP) nonwoven layer in place of the cotton gauze
contact layer and using cotton gauze as absorbing layer. The impact of nonwoven layer forming method, structure parameters of gauze piece
and composite method of cotton gauze on the directional fluid transport performance of the gauze piece is studied. The directional fluid
transport performance is quantitatively analyzed by accumulative one-way transport capacity and the wettability index. The results show that
when contact layer is spunbond PP (25 g/m®) and absorbing layer cotton gauze is 14.58 tex (40 s) cotion yarn, 26x18/in{ about 102x71/
10 em) thread count and 5 layers thickness, the accumulative one-way transport capacity of composite gauze in the positive direction and
reverse direction respectively can reach 796.07 (level 5) and —633.01 (level 1) with best directional absorbency. The water content of the
wound contact layer in the reverse direction is always kept below 50% indicating good anti reverse osmosis effect, which means the exudate
always transports from contact layer to absorbing layer. The wettability test results show that the contact angle reduces sharply between 10 and
14s from 112° to 0°, which indicates that the exudative water droplet is subjected to capillary force and hydrostatic pressure, overcome the

resistance of hydrophobic layer and transportion from wound contact layer to absorbing layer.
Key words:medical gauze; composite fabric; structure; Janus wettability ; directional fluid transport performance; exudate management
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