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Research on anti-blood penetration performance of different types of masks

GUAN Xiaoning'*>, HAN Jia-xiang'??, LIN Jia-bing*, WANG Lu'?>, LIN Jing"*?,
GAO Xiao-dong®, HU Bi-jie* (1. College of Textiles, Donghua University, Shanghai 201600,
China; 2. Key Laboratory of Textile Science & Technology s Donghua University , Ministry of
Education, Shanghai 201600, China; 3. Key Laboratory of Biomedical Textile Materials and
Technology in Textile Industry, Donghua University, Shanghai 201600, China; 4. Depart-
ment of Infection Management , Zhongshan Hospital A f filiated to Fudan University, Shang-
hai 200030, China)

[Abstract] Objective To explore the differences in anti-blood penetration performance of different types of masks,
study the influence of mask shape on blood penetration. and evaluate anti-blood penetration performance of masks.
Methods Three types of masks were selected: medical protective masks (folded) . KN95 masks (arched) ., and dis-
posable surgical masks (flat) . the surfaces of water repellent layer of masks were tested, morphological tracks of
blood ejection and flow were observed by high-speed photography, and blood areas on the surface of masks under
different conditions (pressure, distance, time) were calculated. Results The surfaces of masks were all hydropho-
bic (contact angle >>130 °). Under standard conditions (120 mmHg, 30 cm), blood adhesion areas of medical pro-
tective masks (folded), KN95 masks (arched), and disposable surgical masks (flat) were 1.79, 2.53 and 4. 72 cm’
respectively; under high pressure conditions (160 mmHg, 30 ¢cm), blood adhesion area increased; under short dis-

tance conditions (120 mmHg, 15 cm), blood adhesion areas of medical protective masks (folded) and KN95 masks
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(arched) decreased, while disposable surgical masks (flat) increased; under high pressure ejection (60 seconds, 160

mmHg) , the inner layer of KN95 mask (arched) appeared blood penetration. Conclusion Blood penetration per-

formance of three types of masks all meet the highest standards at home and abroad. KN95 mask (arched) has the

best liquid discharge and barrier performance, followed by medical protective masks (folded), however, under ex-

treme conditions, KN95 mask (arched) failed due to blood penetration.

[Key words| mask; type; surgical mask; medical protective mask; blood penetration; blood penetration perfor-

mance; protection
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Table 1 Basic information of mask samples
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Figure 1 Physical diagram of synthetic blood for experiment
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Figure 2 SEM scanning of non-woven fabric on the surface of mask
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Figure 3 SEM scanning of non-woven fabric on the surface of masks after blood ejection
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Figure 4 Measurement results of contact angle of surface of

non-woven fabric
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Figure 5 Structure diagram of surface and measurement dia-

gram of contact angle of sample A
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Figure 6 High-speed photography of blood ejection tracks
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Figure 7 Curves of blood ejection area of different masks changing with time
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Figure 8 Schematic diagram of blood ejection surface of different masks
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Table 2 Blood penetration results of mask under different conditions
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Figure 9 Blood morphology diagram of mask surface after ejection for 60 seconds under 160 mmHg pressure
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Figure 10 Selection and calculation of blood area
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Figure 11 Blood area on mask surface under different condi-

tions
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