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a  b  s  t  r  a  c  t

Research  on  shape–memory  polymers  (SMPs)  has  been  actively  conducted  for more  than
three decades.  Recently,  interest  in this  area  has  intensified.  Even  though  there  have  been
a number  of  related  review  papers  published  in  the  past  3  years,  a generalized  view  on
the important  aspects  of SMPs  that  would  give  a holistic  picture  of  this  promising  area  of
research is  still  lacking.  This  paper  will provide  a  comprehensive  review  that  integrates  the
achievements  in  studying  SMPs  and  their  derivatives,  such  as  composites  and  compound
structures,  as  well  as  their current  applications.  Concepts,  principles/modelings,  structures
and related  synthesis  methods,  applications  and  future  trends  will  be  examined.

© 2012 Elsevier Ltd. All rights reserved.

Abbreviations: SMMs, shape–memory materials; SMAs, shape–memory alloys; SMPs, shape–memory polymers; SMPUs, shape–memory polyurethanes;
SMEs, shape–memory effects; SMPUU, shape–memory polyurethane-urea; SMF, shape–memory fiber; Tg, glass transition temperature; Tm, crystal melting
temperature; Ti , isotropic temperature; Ttrans, transition temperature; Tr, room temperature; Rf , shape fixity rate; Rr, shape recovery rate; TPU, ther-
moplastic polyurethane; ATMET, acyclic triene metathesis; CA, cellulose acetate; CD, cyclodedextrin; CNFs, carbon nanofibers; CNTs, carbon nanotubes;
CNWs,  cellulose nano-whiskers; DA, Diels–Alder; FT-IR, Fourier transform infrared spectroscopy; HSCs, hard-segment contents; IPNs, Interpenetrating
polymer networks; LC, liquid crystalline; LCE, liquid crystalline elastomer; SCLCN, side-chain liquid crystalline network; CIE, crystallization-induced elon-
gation; MIC, melting-induced contraction; EOC, poly(ethylene-co-1-octene); LSMPs, light-sensitive shape–memory polymers; MWCNTs, multi-walled
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poly(1,4-butylenesuccinate-co-1,3-propylene succinate) prepolymer; PLGA, oligo[(rac-lactide)-co-glycolide]; PE, polyethylene; PEG, polyethylene glycol;
PEO,  polyethyleneoxide; PPO, poly(propylene oxide); PET, polyethyleneterephthalate; PFSA, perfluorosulphonic acid ionomer; PLLA, poly(l-lactic acid);
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functional theory; CTH, close then heal; SEM, scanning electron microscope; WAXD, wide-angle X-ray diffraction; CLEG, the network obtained by incor-
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