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Abstract The research of shape memory polymer is a hot topic in the field of smart polymers. In recent
years, as an important kind of shape memory polymers, the light-induced shape memory polymers have attracted
great interest from researchers due to their unique properties. In this article, the progress in light-induced shape
memory polymers is reviewed. The unique advantages, memory mechanism, applications and research trend of the
shape memory polymers are introduced. In terms of the shape memory mechanism, light-induced shape memory
polymers can be divided into two types, one is based on photochemical reactions, the other is based on light-
induced heating. The shape memory polymers based on the two memory mechanisms are reviewed in detail. The
applications of these materials are also discussed. Finally, the problems in light-induced shape memory polymers
are pointed out, and the future development and applications of the polymers are prospected.
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Fig.1 (A) Light-induced shape-memory effect of a film of
grafted polymer; (B) Light-induced shape-memory effect of
an IPN polymer film; (C) Molecular mechanism of shape-
memory effect of the grafted polymer network ( open
triangles: CA; filled diamonds: CA dimmer; filled circles:

permanent crosslinks) '’

FESLSERD b, Wa S5V R CA SEH S T
on] A YRR I IRICAZ S 2 TR R, AT i
SIS 7 A T i B A R I R AR, B AW
TR LLAT 45 S R FLIR ( PLLA) AF R B, TG & 71
(2R O TR ( PCL) 1R KB, 6 5 5 R A% S5 3
5 T SR B/ A TR Y AR e - AT ( BHECA ) |, =
RN, H 365 #1254 nm KGR A B R 5, i
1 CA BEPAT AT 396 i 24 s A 24 s 1 (& 2) , SR
OB A1 52 (181 3) o WF9E A3, iRk [
ERREE CA FEF & & A4 i &, B 2R b
PLLA & BN T, 24 CA & 828 20 wi% i,
[ 23K 5 50% , 4 PLLA 2 ik 50 wi% B, [71 5

NJV\/\JWV\M/\V\/\/‘N\/W\JVVV‘

o< © o
101y { é/ { 2
Q o Q) o

PV VLV \ WV VWV VRV VALY UV WV Ve

UV light

UV light
<260 nm

>260 nm

WV V VLV VI WV VWV VLV VRV

o o<
2
)0 J 0

PV VLV V.V WV VYNV VRV VY VWV, V, v

1(1'): PCL segments containing cinnamamide moieties
2: light-induced reversibly crosslinked soft segments

B2 R4 P OCE S I BN AL 2 s
Fig.2 Light-induced cycloaddition reaction of photo-

[16]

responsive multiblock polyesterurethane

original I ~

—
y
1

~ recovered

B3 IS REmA RIS AT R
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Fig.6 (a) Chemical structures of the monomer ( molecule
1) and crosslinker ( molecule 2) used for preparation of
liquid-crystal elastomer; (b) The three-dimensional motion

of liquid crystal elastomer in different wavelengths of light
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Fig.7 Light-induced shape memory behavior of polymers
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