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Abstract A series of diblock copolymers, poly(ethylene oxide)-block-poly{6-[4-(4-ethoxyphenylazo) phenoxy] hexyl
methacrylate} (PEO-b-PMAG6AB2), with different hydrophilic/hydrophobic ratios were synthesized by reversible addi-
tion-fragmentation chain transfer (RAFT) polymerization. The structures and properties of diblock copolymers were charac-
terized by '"H NMR and gel permeation chromatography (GPC). The self-assembly method was as follows: block copolymers
were dissolved in tetrahydrofuran (THF) at first, and then by adding water at the rate of 2.5 ul/s, the aggregates
self-assembled when the critical micelle concentration (CMC) was reached. Field emission transmission electron microscope
(FETEM), scanning electron microscope (SEM), field emission scanning electron microscope (FESEM), optical microscope,
particle size analyzer, UV-Vis absorption spectroscope and fluorescence emission spectroscope were used to study the mor-
phology and size of the aggregates and their stimuli-responsive behavior. The SEM and FETEM results showed that poly-
meric micelles and large compound micelles (LCM) coexisted in the aqueous solution. Furthermore, it was found that the size
of the self-assembly reduced with the decrease of initial concentration and the increase of stirring rate, and the distribution
tended to be uniform. Meanwhile, the morphology of large compound micelles turned to be different, changing from common
sphere to peanut shape or rod-like shape when the hydrophilic/hydrophobic ratio was 2.3. By encapsulating Nile Red into the
aggregates, the peanut shape and rod-like shape were captured by fluorescence microscope. UV-Vis absorption spectra of the
self-assembly revealed that the photo-responsive behavior of azobenzene moieties in the aggregates was reversible but re-
stricted to some extent. The change on fluorescence intensity of Nile Red encapsulated in the diblock copolymer aggregates
indicated that the alternative irradiation of UV and visible light induced the release of Nile Red resulted from the photoisom-
erization of the azobenzene moieties. In addition, the photo-responsive study showed that large compound micelles
self-assembled from BCP-S3-0.82 could dissociate under the irradiation of UV light. Other large compound micelles assem-
bled from the rest of block copolymers also dissociated, but the extent of the dissociation was not as remarkable as
BCP-S3-0.82, which had the maximal hydrophobic ratio.

Keywords RAFT; amphiphilic block copolymer; azobenzene moiety; hydrophilic/hydrophobic ratio; self-assembly; mi-
celles
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Figure 1 'H NMR spectrum of PEO-b-PMeA6AB2
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Table 1 Structure characterization of amphiphilic copolymers with
different hydrophilic/hydrophobic ratios

FE i il M, (g/mol) PDI

BCP-L1%3.6°  PEO;»-b-PMeA6AB25 1.5%10* 1.57
BCP-L2-2.5 PEO 25-b-PMeA6AB2;, 22%10* 1.39
BCP-S1¢-2.3 PEOso-b-PMeA6AB2,, 1.1x10* 1.86
BCP-S2-1.4 PEOso-b-PMeA6AB2;3; 1.2Xx10* 1.53
BCP-$3-0.82 PEOso-b-PMeA6AB2, 2.3%X10* 1.46
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Figure 2 SEM images (a), (b), (c) and FETEM image (d) of aggregates
self-assembled from BCP-L1-3.6
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Figure 3 Size distribution of the BCP-L1-3.6 aggregates with (a) dif-
ferent initial concentration of 0.5 mg/200 uL(1), 1 mg/200 uL (2), 2
mg/200 pL (3) under the stirring rates of 2000 r/min; (b) different stirring
rate of 2000 r/min (4), 1400 r/min (5), 200 r/min (6) under the initial
concentration of 3 mg/200 pL
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Figure 4 FETEM images of self-assembled aggregates with different
hydrophilic/hydrophobic = ratios BCP-L1-3.6 (a), BCP-L2-2.5 (b),
BCP-S1-2.3 (c), BCP-S2-1.4(d), BCP-S3-0.82 (¢)
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Figure 5
self-assembled from BCP-S1-2.3, and fluorescence microscope images of
BCP-S1-2.3 (c¢) and BCP-L1-3.6 (d) aggregates encapsulated with Nile
Red

FETEM (a) and FESEM (b) image of aggregates
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Figure 6 Fluorescence spectra of 0.4 mg/mL aqueous solution of
polymeric aggregates encapsulated with Nile Red under the irradiation of
UV light (365 nm, 90 mW/cm?) (a), visible light (530 nm, 50 mW/cm?)
(b), and alternating UV and visible light irradiation to the photostationary
state (c); (d) shows maximum fluorescence intensity related to (c)
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Figure7 Morphology of aggregates self-assembled from BCP-S3-0.82
before UV irradiation (a) and after UV (365 nm, 150 mW/cm?) irradiation

for 5 min (b), for 10 min (c) and after visible light (530 nm, 50 mW/cm?)
irradiation for 20 min (d)
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