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Layer-by-Layer Assembled Functional Thick Films
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(State Key Laboratory of Supramolecular Structure and Materials, Jilin University, Changchun 130012, China)

Abstract; The layer-by-layer ( LbL) assembly, which involves alternate deposition of species with complementary
groups, has been demonstrated to be a convenient and versatile method to fabricate functional film materials with precise
control of the chemical composition and structure. The LbL assembly is usually employed as a method for ultrathin film
fabrication. Compared with ultrathin films, the LbL assembled films with micrometer-thickness have the irreplaceable ad-
vantages of high loading capacity, enhanced mechanical robustness, convenience in tailoring micro- and nanoscaled hierar-
chical structures and integrating multiple functions into one film. We demonstrate herein that building blocks with large di-
mensions, including polymeric complexes, large-sized inorganic particles and particle aggregates, can be LbL assembled
to rapidly fabricate micrometer-thick composite films. Composite films with high loading capacity, self-healing ability, ca-
pable of controlling cell adhesion and integrating multiple functions and so forth were rapidly fabricated by LbL assembly of
building blocks of large dimensions. Furthermore, the LblL. assembled thick films can be exfoliated from substrates to pro-
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duce highly stable free-standing films, which enrich largely the functionalities of the LbL. assembled films.

Key words: layer-by-layer assembly; fanctional film; polymeric complexes
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(a) Chemical structure of DAR, (b) dependence of the thickness of UV-irradiated PAA-DAR/DAR-PSS coatings on the

number of deposition cycles, and (¢, d) cross-sectional SEM images of a UV-irradiated (PAA-DAR/DAR-PSS) # 20 coating
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Fig. 2 (a) Top-view SEM image of a calcined (PAH/Si0, ) # 4 film. Inset is the shapes of water droplets (4 wL) on the calcined ( PAH/
Si0, ) * 4 coating after POTS-modification, (b) transmission spectra of the superhydrophobic coatings of the calcined (PAH/SIO,) *4

film deposited on a quartz substrate (solid line) and a bare quartz substrate ( dotted line)
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Fig. 3 (a) Working principle of self-healing superhydrophobic coatings, (b)top-view SEM images of a ( PAH-SPEEK/PAA)
60. 5 coating on a silicon wafer, (¢) contact angle (CA) of O, plasma-damaged superhydrophobic coating ( A ) and the
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Fig. 4 (a) The dependence of the thickness of the as-prepared and
thermally cross-linked PAA-CaCO3;/PAH coatings as a function

of deposition cycles, Il and @ represent as-prepared and
cross-linked coatings, respectively, (b) photographs of azo-
benzene-containing films with ( right) and without (left) the
(PAA-CaCO;/PAH) # 20 protecting coating after repeatedly

rubbing. Adapted with permission
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Fig. 5 (a) Configuration of the walking device, (b) Locomotion of the walking device on a polyethylene (PE) ratchet substrate when RH is alternated

between 11% and 40% , and (c¢) Breakdown drawing of the walking movements of the device on the substrate with ratchets driven by humidity
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