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Figure 1 Schematic illustration of the molecular structure, shape memory and self-healing

processes of the zwitterionic shape memory polymer
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Figure 2 a) Storage modulus (G', solid symbols) and loss modulus (G”, open symbols) of synthesized
zwitterionic shape memory polymers with (red symbols) or without (blue symbols) crosslinking of boron esters;

b) Thermally activated shape memory behaviors of synthesized zwitterionic shape memory polymer
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Figure 3 a) A scheme showing the screen effect of NaCl in the PSBMA network, b) Tan Delta and
¢) Storage modulus of PSBMA with different NaCl content obtained under temperature scan.

Effect of NaCl content on d) Shape Fixity ratio and e) Shape recovery ratio of PSBMA
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Figure 4 a) Pictures showing the shape memory process of PSBMA-0 activated by absorbing moisture in air
(30% RHD) or in environmental chamber (90% RH); b) Water absorption behaviors of PSBMA-0 under different
environmental humidity; ¢) Moisture-induced contraction of PSBMA-0 with elongated temporary shapes

under different environmental humidity
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Figure 5 a) Pictures showing the self-healing process of PSBMA-0. b-e) Stress-strain curves of P(SBMA-GMMA)

film with different NaCl: (b)OM, (¢)0.01M, (d)0. 1M, (e)1M at various healing times recorded at room temperature
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Figure 6 A set of images demonstrating the deployment of zwitterionic shape memory wound dressing:
a) PSBMA-0 with an originally circular shape is programmed into a (b) temporary shape with a larger size,
then ¢) it was deployed on the wound site of human body, d) the dressing quickly contracted and closely

fitted through absorbing hot moisture
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Research on Multi-Responsive Shape Memory and Self-Healing
Zwitterionic Polymer

WANG You-peng”
(School of Petrochemical Engineering » Lanzhou Petrochemical College of Vocational Technology »

Lanzhou 730060, China)

Abstract : Sulfobetaine methacrylate (SBMA) is copolymerized with 2,3-dihydroxypropyl methacrylate (GMMA) in the
presence of boric acid as crosslinking agent. The prepared material exhibits multi-stimuli responsive shape memory
behaviors: it can rapidly recover to its initial shape upon heating,absorbing and moisture in humid environments. The shape
memory effect can be well adjusted via incorporation of sodium chloride to induce the dissociation of electrostatic
interactions between PSBMA chains, leading to reduced transition temperature and faster shape recovery rate. The dynamic
nature of boron ester bonds and electrostatic interaction endows the material with effective and rapid self-healing ability. We
also demonstrate the deployment process of the dressing that a sample with an initially circular shape can perfectly fit and
tightly bound to the wound site after moisture-induced shape recovery. The proposed zwitterionic polymer can possibly
extend the application scope of shape memory polymers and pave a new way for the design of wound dressings.

Key words: Moisture-responsive; Zwitterionic polymers; Shape memory polymers; Self-healing; Wound dressing
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