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Preparation of an amphiphilic epoxy resin-based fluorescent
shape memory polymer film
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Abstract: An amphiphilic macromolecule contained epoxy group, named WEG was prepared using
methoxypoly (ethylene glycol) (mPEG2000) as hydrophilic segment, bisphenol A epoxy resin (E51) as
hydrophobic segment, and isoflurone diisocyanate as linker. The amphiphilic macromolecule WEG was able
to co-assemble with fluorescer, 3-(9-carbazolyl) benzoic acid and bisphenol A epoxy resin E51 in a selective
solvent (water) to form water-based emulsions. The obtained emulsions mixed with a modified amine curing
agent at a mass ratio of 2 : 1 and cured at room temperature to prepare shape memory polymer films with
photoluminescence (fluorescence) function. The structures and properties of WEG, emulsions and films were
characterized by FTIR, 'HNMR, GPC, nanometer particle size analyzer, fluorescence spectrometer and DSC.
The results showed that the particle size of the emulsion did not change within 7 days and remained at
650~1000 nm. The shape memory polymer film had good photoluminescence function, and it could basically
restore its original shape in 7 s under the condition of stimulus response (80 °C), and the shape recovery rate
could reach up to 94.4%.
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Sketch map of WEG self-assembly and WEG/ES51/fluorescer co-assembly
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Fig. 2 GPC curves of mPEG2000, E51 and WEG
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Fig. 3 FTIR spectra of E51, mPEG-NCO, mPEG2000 and
WEG (a), and FTIR spectra at 1000~800 cem! (b)
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Fig. 5 Particle size distributions of WEG (a) , WEG/ES1 (b)
and WEG/ES51/fluorescer (c)
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Fig. 6 Effects of mass concentration of emulsion (a), time
(b) on particle size and centrifugation manipulation
on the stability of emulsion (c)
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Fig. 7 Digital photos of the co-assembled emulsion and
the fluorescer dispersion in water
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Fig. 8 UV adsorption spectrum of YGS-2.0% co-assembled
emulsion
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Fig. 9 Fluorescence emission spectra of the co-assembled
emulsions with different addition arnount of fluorescer
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G LI A 7E 365 nm AR AMNT T FE 80 B i B9 96k,
1M1 28 O BE AL B %A R B B 2 B4

A—[E LI A; B—E{LIEE B
10 FEEE AL B BZOEEND I8 R
Fig. 10 Fluorescence digital photos of the cured films A and B
K11 R AL B ZOEEIGIE, 525 Pt
MRIELIEE B AHEE, BIARARE A 72 365 nm AbAA —A4b %
G, SEA LB AL B AYECRD IR 2551, n]
el A BAT 9O

—o— [E{LIEB
—o— [ELIEA

340 360 3é0 4(I)0 420
Bet/nm
B EERRE AL B PGSR
Fig. 11 Fluorescence emission spectra of cured films A and B
BEAh, X AR A B #EAT 2278 AT B (DSC )
. & 12 SRR DSC Mk, Bl AL B
HAHGEEL I, ER A BB AR AR R R
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PR AR U 22 A, AT B 5 AR [
M B B T A e 7t P S LA R

B —>

S S

[E LB
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Fig. 12 DSC curves of the cured films
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i B AHEL, PIE BRI RIAR 5, HF—PHRT
WALIE A/B I EZ PRI RICIZTIRE , 2 (KF 100
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P13 [ AR AR IR
Fig. 13 Digital photos of angles evolution of the cured films
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Fig. 14 Relationship curves of cured film evolution angle
and heating time
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1R,

R FEMERREA K 3 K ik 2k
Table I Water absorption and weight loss of the cured films
FE BT /g
mo m my
JiEE Al 1.388 1.391 1.385 0.640 0.216
X A2 1.365 1.371 1.361 0.734 0.293
X A3 1.392 1.399 1.387 0.865 0.360
T {E — — — 0.746 0.290
I B1 1.427 1.433 1.423 0.703 0.281
X B2 1.398 1.405 1.393 0.861 0.359
i B3 1.364 1.372 1.359 0.957 0.368
S — — — 0.840  0.336

Wal% Wxl/%

e 1 Al BRI A B wa B wx S Elh
0.746%F1 0.290%. [E{LEE B By Wy Fl Wx 351k
0.840%7#1 0.336%. JCit & A IIAZE R, [EALBEHAS
HABAC wa I Wy, BEBHZ A 0 AL A
PR K . 33k S o BGE K KT WEG 1488
HWARA, RSP ESS5EL, BiE,
KArFhik 2 0] e W B8 iR AL 2854, BELAS T K
Oy FAEBE S, TS EmE%, NMrT
LB EE

3 it

(1) Wi mPEG2000. IPDI JZ iU A RIFR4E
BE ES1 fEW R N n ( mPEG2000 ) : n
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