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Scheme 1 Synthesis of mPEG-BHEAZO-PPDO-mPEG
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Table 1  Molecular characteristics of BHEAZO-PPDO and mPEG,;-
BHEAZO -PPDO-mPEG ;4

Samples M, M, PDI
BHEAZO-PPDO,, 1400 1700 18
BHEAZO-PPDO,¢ 1900 2200 .16
BHEAZO-PPDO,, 3700 4400 .19

mPEG,;- BHEAZO-PPDO ,-mPEG,5; 6100 7620

1
1
1
mPEG,;-BHEAZO-PPDO ,-mPEG,s 5300 6400 1.20
1
mPEG,-BHEAZO-PPDO,,-mPEG,; 7800 9200 1
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Fig. 1 'H-NMR spectra of BHEAZO-PPDO,, and mPEG,s-BHEAZO -PPDO,,-mPEG,; in CDCI,

P Ah B VR Bl K, T LA AT 250 v A 3L IR W 40 ok
RERARATN.

% H§ HITACHI U-1900 % 43 5% 5% i §1 #1 AU-
LIGHT CEL-HXUV300 4T 56 U5 W & T 4L B ¥ 1
AN TR I O BR A 5 TR 1 52 A IR O 3. SRR W
BHEAZO #7142 4, 3 BOH 52 41 1T UL 1% v oAH bz Ry
i W Wi W B W O BE B R B A fk. mPEG,-
BHEAZO-PPDO,,-mPEG s /K #% # (0.2 mg/mL)
(58 A0 T UL G 5% W 2 BT R, B G 2 0t 55 40
(365 nm) FE G} 10 min 5, A 450 nm % K 66
R Bl G RN () 328 19 (¢ = 5,10, 15 min) |, W' i i
Z K. BHEAZO 7R K 450 nm 196 BUER 55 T,
BHEAZO 4 i 4 B 5 Ak Ry B ke AL, B PR Bl /)
MAE 365 nm % KO AR ST 5, HoAy A iy iz 5% 42
SR S 350 nm ZE A7 Y W i g K %
BHEAZO % 7 - J 44 4t 4k

0.6
— UV
N Vis 5 min
0.51 A = - - Vis 10 min
A\ -===Vis 15 min
0.4 ;o
8
g 03}
2
SO
< 02F
0.1F
0 L ! .
200 300 400 500

Wavelength (nm)

Fig. 2 UV-Vis spectra of mPEG,;-BHEAZO-PPDO -
mPEG 5 in aqueous solution (0.2 mg/mL). After exposure

to UV at 365 nm for 10 mins, the polymer aqueous solution

was exposed to visible light at 450 nm.
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Fig. 3 Nanoparticle size distribution and efficient diameter of mPEG-BHEAZO-PPDO-mPEG copolymers in the aqueous solution(2 mg/mL)
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Fig. 4 TEM images of mPEG-BHEAZO-PPDO-mPEG: (a) mPEG,s-BHEAZO-PPDO,,-mPEG,5 A =365 nm, (b) mPEG,-BHEAZO-

PPDO,,-mPEG,;A =450 nm, (c) mPEG,;-BHEAZO-PPDO,-mPEG,; A =365 nm, (d)mPEG,;-BHEAZO-PPDO,-mPEG,; A =450 nm,

() mPEG ;5 -BHEAZO-PPDO,,-mPEG,5A =365 nm and (f) mPEG,;-BHEAZO-PPDO,,-mPEG ;5A =450 nm
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SYNTHESIS AND PHOTO-RESPONSIVE BEHAVIOR OF AN
AZOBENZENE-CONTAINING AMPHIPHILIC TIRBLOCK COPOLYMER

Hui Fu, Si-chong Chen, Yu-zhong Wang

( Center for Degradable and Flame-Retardant Polymeric Materials, College of Chemistry, State Key Laboratory of Polymer Materials Engineering ,

National Engineering Laboratory of Eco-Friendly Polymeric Materials( Sichuan) , Sichuan University, Chengdu 610064 )

Abstract A photo-responsive amphiphilic triblock copolymer has been synthesized. The hydrophobic segment
of copolymer was prepared by ring-opening polymerization of p-dioxanone ( PDO ) using 4, 4'-bis-
(hydroxyethylether) azobenzene (BHEAZO) as an initiator and stannous 2-ethylhexanoate [ Sn(Oct), ] as a
catalyst. The hydroxyl terminated poly( p-dioxanone ) ( PPDO) precursors were then coupling-reacted with the
carboxyl group terminated hydroxymethyl polyethylene glycol (mPEG-COOH) to give the mPEG-BHEAZO-
PPDO-mPEG triblock copolymer. The photo-responsive behavior of the copolymer was studied by UV-Vis
spectroscopy, dynamic laser scattering ( DLS ) and transmission electron microscopy ( TEM ). The
configurational change of the azobenzene group contained in the copolymer nano-aggregate was investigated by
the UV-Vis spectroscopy. The absorbance of the nano-aggregate aqueous solution increased with the growth of
the irradiation time. The size of nano-aggregate particle and particle size distribution after exposure to light with
different wavelengths were measured by DLS. The size of the copolymer nano-aggregate after exposure to 450
nm light was getting bigger than that to 365 nm,and the size distribution was getting wider at the same time.
The TEM images of the nano-aggregate aqueous solution were consistent with the DLS results. According to the
analyses above,a hypothetic mechanism was proposed for explaining the changes of the nano-aggregates after
exposure to lights with different wavelengths. A single nano-aggregate particle easily tended to aggregate with
the particles nearby since the trans configuration of azobenzene groups in the copolymer was more likely to form
a stable electron delocalization state of low level,which could lead to a stonger -7 stacking effect.

Keywords Amphiphilic block copolymers, Azobenzene, Poly( p-dioxanone) , Photo-responsive



