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Fig. 1. Bio-inspired microfluidic devices: (a) Biomimetic lung-on-a-chip [19]; (b) biomimetic PDMS elastomergut-

on-a-chip [20]; (c¢) biomimetic hydrogel microfluidic [21]. (d) clams-inspired bionic microchip
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Fig. 2. (a) Water droplets on the surface of bio-inspired Si and lotus leaf[29; (b) fabrication of bio-inspired

hydrophobic surface by a nano-imprint method [35]; (c) assembling of PDMS microchannel [43],
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Fig. 3. The flowchart of PEG surface functionalization on PDMS/SU8 microchannel [44],
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Fig. 4. The comparison between bio-inspired microfluidic system and traditional microfluidic system [46],
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Fig. 9. Different materials are used to construct artificial lipid bilayer in biomimetic microfluidic: (a) Teflon
film (721, (b) PMMA hole 831, (¢) parylene membrane (811,
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Fig. 10. Biomimetic tumor microenvironment on a microfluidic platform [104]; (a) Y-shaped microfluidic

chip simulates invasion of breast cancer cells; (b) microfluidic 3D fibroblasts co-culture system.
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Fig. 11. Lung-on-chip microfluidic system [115],
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Abstract

Biomimetic microfluidic systemscan be obtained through multidisciplinary approaches by using bio-inspired struc-
tural and functional designsfor the microfluidic devices. This review mainly focuseson the concept of biomimetic microflu-
idics to improve the properties of microfluidic systemsfor breaking through the bottlenecks of the current microfluidic
devices, such as antifoulingsmart, anddynamic response insidethe microchannelsunder different environments. In addi-
tion, here we show the current research progress of biomimetic microfluidic systems in applications related to antifouling
and smart devices, and biomedical research. The review discusses both physical theories and critical technologies in the
biomimetic microfluidics, from biomimetic design to real-world applications, so as to offer new ideas for the design and
application of smart microfluidics, and the authors hope this review will inspire the active interest of many scientists in

the area of the development and application of soft matter, and multi-functional and smart biomimetic devices.
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