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Scheme 1 Molecular structures of TMPM, TEPM and GMA
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SEC traces for the ATRP of TMPM in anisole (anisole/monomer 1.3/1.0, V/V). (a) using

ethyl 2-bromoisobutyrate (2-EBiB) as a initiator at 70°C and (b) using PEO,;-Br as macro-initiator at

90°C : [ R-Br ]/[ CuBr ]/[ PMDETA ]/[ TMSPMA | = 1/1/1/50'**) ( Copyright American Chemial

Society. Reproduced with permission. )
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Fig. 2
the PTEPM-b-PS macro-CTA and (c¢) the corresponding

SEC curves of (a) a PTEPM macro-CTA |, (b)

PTEPM, -PS,¢5-P2VP,;, triblock with DMF as eluent 2%
( Copyright Royal Society of Chemistry. Reproduced with

permission )
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Fig. 3 "H-NMR spectrum of PTEPMg,-PS,e-P2VP,;,
triblock copolymer in CDCl3'26J ( Copyright Royal Society of

Chemistry. Reproduced with permission. )
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Scheme 2 Structure of block copolymers synthesized and applied in self-assembly
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Scheme 3 Preparation of hybrid polymer spheres
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£33) and vesicles'**) with gelable block

copolymers in methanol/water ( Copyright Wiley-VCH Verlag Gmbh & Co. KGaA and

American Chemial Society . Reproduced with permission. )

Fig. 4 TEM images of the (a) nanospheres prepared from PEO —b-PTMPMZOQ[H] and (b) vesicles

prepared from PEO,5-b-PTMPM, (33

Gmbh & Co. KGaA and American Chemical Society .
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Fig. 5 Typical TEM (a, b) and (c¢) SEM images of complex hollow particles prepared from PEO,5-b-PTMPM,, in DMF/

water! 3] ( Copyright Wiley-VCH Verlag Gmbh & Co. KGaA. Reproduced with permission. )

Fig. 6 TEM (a), SEM (b) and 3D SEM (c¢) images of perforated complex hollow vesicles prepared from PEO,s-b-

PTMPM 4, in methanol/water' 3} ( Copyright American Chemical Society . Reproduced with permission. )
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Fig. 7 Simultaneous fixation and functionalization of a block copolymer vesicle (top) and TEM images of vesicles from PEO,s-b-
PTEPMy, and MMS decorated with Au NPs by (a) reducing the Au®* ions on vesicles and by (b) absorbing the preformed Au

Ps'?7) ( Copyright Wiley-VCH Verlag Gmbh & Co. KGaA. Reproduced with permission. )
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Polymer in THF Vesicle

Fig. 8 PEO-b-PGMA block copolymer structure and reactive vesicles (top); TEM images of PEO,s-b-PGMA,,, vesicles in the
presence of (a) HDA, (b) DA, and (c) the vesicles in (b) were treated with a large amount of THF[?! ( Copyright American

Chemical Society . Reproduced with permission. )
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Scheme 4  Preparation of dispersed nanoobjects from microphase separation of crosslinkable block copolymers
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Fig. 9 TEM images of gelated bulk materials from (a) PTEPMg-b-PS,\, (b) PTEPM¢.-b-PS,s, (¢) PTEPM4-b-PS,,, ( Scale bar: 200

nm and dispersed in THF after gelation accordingly). Scale bar: (d) 1000, (e) 500, and (f) 200 nm‘2*) ( Copyright American Chemical

Society . Reproduced with permission. )

Fig. 10 TEM micrographs of the hybrid nanoobjects loaded with gold nanoparticles dispersed in water (pH = 3): (a) PTEPMg-b-

P2VP,,,, (b) PTEPM;-b-P2VPy,, and (¢) PTEPMy-b-P2VP ;¢ '?! ( Copyright American Chemical Society

permission. )
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Fig. 11 TEM images of the dispersed nanoobjects in THF from P2VP,,,-PTEPM,-PS,,, annealed by different solvents: (a)

nanofibers annealed from THF, stained by I,, (b) nanofibers annealed from benzene, stained by I,, (c¢) unstained nanofibers

annealed from THF and (d) “Janus” nanoplates annealed form chloroform'?”) ( Reproduced with permission from Elsevier. )
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Dispersed nanoobjects prepared from ethylenediamine crosslinker (a) PiBAgy-b-PGMAg,, (b) PiBAg-b-

PGMA,, and (c¢) PtBA,,,-b-PGMAy; in DCM ) ( Copyright American Chemical Society . Reproduced with permission. )
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Fig. 13 Morphology revolution of the nanoplates prepared from PtBA,,, -b-PS,,; to their equilibrium in methanol reflux for various time: (a)

2h, (b)5h, (¢) 10 h and (d) 24 h'**! (Copyright American Chemical Society . Reproduced with permission. )
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Fig. 14 Scheme for preparation of onion-like spheres from PTEPMg-b-PS,o (top) and TEM of (a) onion-like spheres

and (b) which disintegrated in THF**) ( Copyright American Chemical Society . Reproduced with permission. )
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SHAPED CORE-SHELL NANOPARTICLES PREPARED
FROM SELF-ASSEMBLY OF BLOCK COPOLYMERS

QIN Jianglei, CHEN Yongming
(Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)

Abstract  Block copolymers can self-assemble into a variety of shaped nanoparticles and ordered
nanomaterials either in solution or in bulk,which has great potential applications in areas of nanomaterial and
nanotechnology. For further development of these areas, functionalization of the self-assembled nanoparticles
was eagerly wanted. To mediate the structures, shapes and functions of these nanoparticles, well-defined
functional block copolymers for self-assembly need to be synthesized with controlled polymerization. In this
review , development on self-assembly of block copolymers is summarized based on related research progress in
this group. Reactive block copolymers were synthesized by controlled radical polymerization first, then shaped
core-shell polymer nanoparticles were prepared by self-assembly of reactive block copolymers either in solution
or in bulk. After chemical or physical crosslinking,the morphologies of the nanoparticles can be fixed and then
novel methods for preparation of core-shell polymer nanoparticless were obtained.

Keywords Block copolymer, Core-shell nanoparticles, Self-assembly, ATRP, RAFT, Functional

nanoobjects



