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Fig. 1 (a) Schemetic of Layer-by-layer process for rapid fabrication of PVPON-PAA/PMAA multilayer films;
(b) Top-down scanning electron microscope (SEM) image of (PVPON-PAA_1.8/PMAA) = 15 film; (c) Shape
of a water droplet on the surface of a (PVPON-PAA_1.8/PMAA) * 15 film after modification with a POTS layer

(Reproduced with permission Ref. [ 18 ] ; Copyright 2009 Royal Society of Chemistry)
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(a) Photograph of a thermally cross-linked ( PAA/PAH) * 30 multilayer film (1.0 e¢m x 3.0 cm)

deposited on a silicon wafer after being exfoliated in water with a pH of 2; (b) Cross-sectional SEM image of a

bilayer film obtained by evaporating a layer of aluminum on top of a thermally cross-linked (PAA/ PAH) * 30

free-standing film; (c¢) Time profiles of bending and unbending movement of a bilayer Al/( PAA/PAH) # 30 strip

(0.4 cm x0.9 c¢m) under different relative humidity conditions and constant temperature ( The relative humidity in

the top row changed from 12% RH to 5% RH and in the bottom row from 5% RH to 12% RH) ; (d) Images of

a four-piece-strip Al/(PAA/PAH) # 30 free-standing film stuck to a cubelike pillar under different temperature
and humidity: (i) 25°C and 12% RH, (ii) 60°C and 5% RH, (iii) 60°C and 5% RH after 20 s, (iv) 4°C and
78% RH ( Adapted with permission Ref. [ 24 ] ; Copyright 2009 American Chemical Society)
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Fig. 3

(a) Configuration of the walking device; (b) Breakdown drawings of walking movements of the device on the ratchet

substrate driven by changing humidity ( Reproduced with permission Ref. [ 25 ] ; Copyright 2011 Wiley-VCH) ; (¢) Locomotion

of the walking device on a polyethylene (PE) ratchet substrate with RH alternating between 11% and 40%
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Fig. 4 Visual observation of bPEI/PAA coatings with cuts 50 mm wide after different times of immersion in water: the (bPEI/PAA) = 30

coating with highly interpenetrated polyelectrolytes immersed in water for O s (a,b),10 s (c¢,d) ,and 5 min (e,f) and the (bPEI/PAA) =

300 coating without highly interpenetrated polyelectrolytes immersed in water for 0 s (g) and 24 h (h) (Reproduced with permission

Ref. [ 28] ; Copyright 2011 Wiley-VCH)
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Fig. 5 (a) Working principle of self-healing superhydrophobic coatings; (b) Top-view SEM image of a ( PAH-SPEEK/

PAA) #60.5 coating on a silicon wafer; (c¢) Contact angle (CA) of O, plasma-treated coating ( A ) and the coating after

self-healing (M) (Reproduced with permission Ref. [30]; Copyright 2010 Wiley-VCH)
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LAYER-BY-LAYER ASSEMBLED POLYMERIC FILMS WITH
STIMULUS-RESPONSIVE AND SELF-HEALING ABILITY

Dong-dong Chen, Ying Ma, Jun-qi Sun

( State Key Laboratory of Supramolecular Structure and Materials, College of Chemistry, Jilin University, Changchun 130012)

Abstract Composite films with stimulus-responsive property and self-healing ability represent a group of
important biomimetic film materials. The layer-by-layer (LbL) assembly, which involves multiple dipping and
rinsing steps for the fabrication of composite films, enables precise control of film composition and structure.
LbL assembled films with micrometer thickness can be designed to respond quickly and effectively to various
external stimuli,and are therefore promising for use as biomimetic films. We demonstrate herein that the LbL
assembled polyelectrolyte multilayer films with micrometer thickness can be utilized for the fabrication of
humido- and thermo-responsive bilayer free-standing films capable of bending/unbending movements, which
are useful as highly efficient actuators and walking-devices. The LbL is assembly also promising in the
fabrication of self-healing superhydrophobic coatings and water-enabled self-healing polyelectrolyte films
capable of repairing severe damage of cuts.
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