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Abstract: Nano materials exhibit many excellent properties compared with macro scale materials due to their special
properties at nanoscale. They exhibit good application prospects in various fields such as mechanics, acoustics, optics,
magnetism, electricity, and thermology. In this fascinating field, biomimetic self-assembly technology of nano materials has
become one of the main methods to prepare nano materials, which simulates the life activities in vivo and makes the nano
materials spontaneously form stable structures based on the noncovalent bond interaction. The biomimetic self-assembly
technology is an important technology in the “bottom-up” method, which is expected to replace the traditional “top-down”
processing technology, and realize the construction of specific structure and function devices on the nanoscale by single

atom or molecule. Moreover, although the bionic self-assembly technology is mainly involves chemical process, it also has
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physical process, and combines advantages of “bionics” and has characteristics of directional construction of nano materials,

which is a hot research means of many interdisciplines. This paper reviews different biomimetic self-assembly synthesis

strategies for nano materials in morphology and performance control, including phase selective self-assembly of shielding

effect, bionic self-assembly of biphase interface synergy effect, integrated fabrication of functional devices with field

induced localization effect, photoinduced self-assembly and phase separation self-assembly driven by hydroxyl hydrogen

bond. The characteristics of biomimetic self-assembled nano materials are summarized. This paper also introduced the

application of self-assembly technology in sensors, surface Raman scattering, biomedicine and other fields. In addition, the

prospects for the development of biomimetic self-assembly technology of nanomaterials are prospected.

K ey wor ds: nanomaterials; biomimetic self-assembly; shielding effect; biphasic interface; field induction; review
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(a) Schematic procedure of micropattern fabrication employing a shielding reagent®* and
(b) route of self-assembled surface nanopatterns based on shielding effec
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Fig. 3 Preparation process and characterization of ultra-thin polyimide nanofilms
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(BBR: Brilliant Blue R; AB: Aniline Blue; AF: Acid Fuchsin; RB: Rose Bengal; MO: Methyl Orange)
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(BCP: Block Copolymer)
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Fig. 6 (a,b) Schematic diagram of self-assembly and electric field induced self-assembly and assembly process with different mor-
phologies®™?; (¢) Schematic diagram of magnetic field-induced self-assembly of one-dimensional nanocube belts?®®; (d) Schematic

diagram of magnetic nanopillar array (FFPDMS column array) inducing self-assembly of iron oxide nanoparticles
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Fig. 7 (a) Schematic diagram of self-assembly and reassembly induced by light and metal ions
(b) Preparation of HRP-loaded temperature-sensitive polymer vesicles by seed Photo-PISAP;
(¢) Light-induced in-situ self-assembly synthesis of polymer nanostructures'®”
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[61].

(¢) Schematic diagram of PVA/SiO, with hydrophobicity induced by hydroxyl hydrogen bond™?
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Fig. 9 (a) SnSy/Zn,SnO,4 hybrid membrane sensor performance under different applications: human exhalation, palm sweating,

urine and water droplets on baby diaperst’; (b) Glucose sensor based on GO, loaded H/G4-PANI hydrogel for detecting glucose!®;
(c) Real-time response of strain sensor arrays on human skin!®*/
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(b) Single-photon laser scanning confocal microscope images for self-assembling peptides in PC-3 cells

[122]
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