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Abstract: Due to the unique response, chemo-responsive shape memory materials (SMMs) have attracted more and more
attentions. Chemo-responsive SMMs which mainly include shape memory polymer, shape memory composite and shape
memory gel, are reviewed in this paper. Based on the shape memory principles, chemo-responsive SMMs are divided into
plasticization recovery SMMs, swelling recovery SMMs, soluble recovery SMMs and pH induced recovery SMMs. Plasticiza-
tion, as the interaction between solvent molecules and the polymer matrix, reduces the glass transition temperature of
polymer and realizes the shape memory effect. Swelling effect is the diffusion of solvent molecules into the polymeric network
and induces the free volume of matrix to expand, shape memory is activated by releasing the elastic energy stored during the
deformation of temporary shape. Soluble recovery means the constrained elastic phase recovers after switchable phase is solu-
ble and the shape memory is achieved. For pH-responsive SMMs, protonation promotes the motion of the inner segment in a
certain pH environment, which drives the energy stored at deprotonation release to achieve the shape memory effect.
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Fig. 1 Biodegradable shape memory suture for wound closure

P SRS I ALK A AR 7 S 1
Z A EAE S BURARIC 2 —Fho R a0y =X
A2 2L SMP A (AN 2 TR ) o TP IR AR
FORHEIR | A PR 8— % pH (B9 ORI T, et
PR o -5 B VR Az ShBE D B8, RIASRHA 1L
FEA S PERUR R T AR (IR Y BB A e AR TR B T
S5, AE0E TR IR 64 SR REAT B R AT A2 20 AR
&, WiEZ, fhsfmn A SMP & 3 16 2% 20 5% 1
(hnk . AHUESRT pH 3 AE ) A 23 Al s AR [l 52 2]
HIHRIEAR . AR A 22 BRI A T AR TEAZ Inl B A A Bl
220, EEARACWST KIS AR Rl AR pH Rl
S AT, LUT R BAR B R A i R, Aoy mi Y
RS KSR B ARICAL 5 70 T #0kE, FELEM BT ik AE
I AR STILAF, BEA BRI TR AR RH A R
KERES) SMP 2L 2875 fole ) A A2 ) 245 1 B 45 D5 1T 45 2]
ﬂ)gﬁ[%,‘)]o

B2 KA IR ICAZ B S (SMPU) TR I 5 3ok 7
Fig. 2 Water induced shape recovery process of SMPU 7]

[3]

2 EmpBRRIRIZEE

MR HH 0 J5t oA 05 65 A 2 B A P i A Ak, ke 2w g AR
SME B AT 43 R LLF 4 260 @ s 4b 4R a4
@ kI ; @ HAMEMELE; @ pH &,

(1) $A1e/E A B R . IR RIEAZ & o 7 1 Rt
SMP B AR, BRI T F#5 &R SMP JE,
EENEIAVER . 4> FHER B 32 20055, 2 FaER
BE VRS R, SMP BB B AL AR IR E R
R, S, FEIREI AT, SMP R3S b AR IR
I 37 551 W 2 A 184 it R R

(2) W BKSEEE SME b FE . AW N4 I — 7 1
BRI (GYBERTEA RGNS ) 5 & LK, RF
Ko BRI IRE DML ]E A i ARBSE N, 7 F5E3
I iz Sl RE 7 Bt 22 1, ]2 5 o B Ak e AR i R
IR AEIAAR, B A7 A% A8 I i 20K A 47 B B i LA 3K 3
HARZWILHR >

(3) LA R e 151 S AT\ O 2 0 B K 0 5 1) — o 4iE
i, B IGHTEAR M E PR A—E mIEFE, Mk
LA ARAE S AR VA, HCIRE 2 SME 4 B 5l g (i 774
FESRPEAR R B M REAS BRI, X TR RIS
MR, R FIR T BB ML AEMAN, RRE S Z B3
PEARARS: & AR AR (A sk 4 ), NI S B0Z A
FHE T, FINFBRERERRAR, (MRS R A I,

(4)pH 15 . bk} 3 T #E — %2 (4 pH {H T 38
1 Fe AR PR AR A bt o 8 B B B 1, 220 1 R



5

FRPREE A N AR AR ISR R R W

381

WA EHE LG B2 ; fE5— pH (H T, B ef/E M E
BHBEHE B, (AR R ERER BRI, EMLE,
FBE I AR 11 52 20 IR 2

3 LM RRRARIBIT R

REVIRIGEHZARERE P B AR A . I 5 P4 7
SRR A0 JE B RERT RO AR [ S 9 PR, n] DUAAS I L 45
7 R A A BT RACAZ SR B i 2200, BB AR AR T A Y
SRR BIE FIBRL P VR 0> TR N ISR, BN o)
THEBLRIZRAE (NP 3) , AT REAEAT R P SR BEAN T, I
AR AR PR P B9 SVE REAS B RE i, ¥ ik Il S U T
T BRI AR SR R 2 b R R BRI
A FR SE IR R 255 i IR R R (HL AR AN ] 4 B ™), AT
AR S RERE AR, W Il R th TR S Y P 5%
ARARBIE TN T, RO AW R SR AR A

Tl 3 &
B 3 =
ni s

%
L S, T i

0‘..'\'1‘Q \(;Q
S <
£ 3 ;’r @3 (}.\5

= g
AAAARS (5)
) o"%a“ﬂn S
ggy/;@“ ing =
\h\

SRR BE (ANl 5 s ) . pH I (SR BR A 6 i
FRUDY S R AR e S AR pH (RS AR AT &
AT AR AR R v, S R 14 776 AN
b9/ SV N AT RO N oS! QU E R UN N3 T
TEREAT pH [ 42 2ok B 5L O B 3 T Ak 2 i B R R iE A2

PR

Immersed in
solvent

#* Solvent molecule

~ Polymer chain « Network point

K3 SRkl S i Pk B Al

Fig. 3 Segment change in plastic recovery process
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Fig. 4 Schematic diagram of swelling recovery process
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Fig. 7 Shape memory effect of polyurethane SMP MM3520 in water! '®> 7]
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