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Figure 4 The equilibrium process in reversible addition fragmentation chain transfer polymerization

kacl
R-X + M"-Y/Ligand R® +  X-M/l-Y/Ligand
kd Q\
leact kp kt \\
termination
monomer

K 5 ATRP Jz o J5 B & e
Figure 5 The reaction mechanism of the ATRP
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Figure 6 (1) The brush nanostructure is not influenced by salt addition in the bulk at low concentration; (2) A screening
effect occurs at salt concentration higher than the critical salt concentration, which results in shrinking of the brush chains;

(3) Structural transition from the “carpet + brush” to “carpet”only PSS layer by further addition of salt.
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Figure 7 (a) Schematic cartoon describing the PMETAC brushes in contact with the electrolyte solution; (b) Scheme
describing the inner environment of collapsed PMETAC brushes in the presence of 10mM NaCl; (¢) Scheme
describing the inner environment of the non-collapsed PMETAC brushes in the presence of 10mM BTBAC.
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Figure 8 Changes in wettability corresponding to a Au surface modified with PMETAC brushes (h=20nm) when their
corresponding counterions are: (a) PO} (b) Cl (¢) SCN ™ and (d) ClO; . The schematic in

the right depicts the structure of the cationic polyelectrolyte brush
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Figure 10 The contact angle and the schematic structure of PNIPAM brushes below and above the LCST
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Figure 12 The Schematic diagram showing switching behavior of binary polymer brushes upon treatment

with selective solvents
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Figure 13 Schematic diagram showing switching behavior of PS-b-PMMA upon treatment with selective solvents
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Figure 14 (A) Characteristic shape of water drops on a photosensitive polymer brush-coated surface after visible (left)

and after UV (right) irradiation. (B)Structures of SP and MC in light responsive polymer brush chains
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Figure 15 Size and size distributions of PDMAEMA grafted particles at different temperatures and pHs
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Figure 16 Bending of a cantilever coated on one side with a pH-responsive PMEP brush and cartoon depiction of the

conformational changes of the brush
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Research Progress of the Stimulus-responsive Polymer Brushes

MA Jun, LI Hai-yan, WANG Ming"”
(College of Chemistry and Chemical Engineering , Southwest University, Chongqing 400715, China)

Abstract; The research progress of the stimulus-responsive polymer brushes was summarized in this
article. The classification, the way to connect with the substrate and the conventional preparation of
the polymer brushes were discussed. The ionic strength-responsive, temperature-responsive, pH-
responsive, light-responsive and solvent-responsive polymer brushes and their current research progress
were introduced in details, and the corresponding stimulus-responsive mechanism was also discussed.
The design and preparation procedure of the multiple stimulus-responsive polymer brushes and their
multiple stimulus-responsive properties were summarized. The bending behavior of the substrate
resulting from polymer bushes responding to the external stimulus was discussed, and the 3D
controllable self-assembling behavior by the bending was presented. The future of the stimulus-
responsive polymer bushes was also prospected in this article.

Key words: Stimulus responsive; Smart materials; Polymer brushes





