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Design and Application of Multicomponent
Heterografted Copolymer

A bstract

In recent years,with the rapid development of polymer science,grafted polymers
have entered the field of vision because of their unique structure and properties.By
controlling the synthesis of graft polymers and their derivatives with precise
architecture,the researchers expect to obtain several polymers with special
physicochemical properties,which are manifested in self-assembly and
stimuli-responsiveness.The developments of reversible addition-fragmentation chain
transfer(RAFT)polymerization,ring-opening polymerization(ROP)and atom
transfer radical polymerization(ATRP)have brought a tremendous advancement to
the synthesis of polymers.Therefore,it is of great significance to design a
multicomponent heterografted copolymer and explore its potential applications in the
biomedical field.Based on the typical alternating comonomer of styrene and
maleimide,the target graft copolymer P(MI(PAA)z-co-St-PEG-co-MI(PCL)2)(P3)
was synthesized successfully by using RAFT polymerization,ROP,ATRP and
hydrolysis reaction.Meanwhile,some properties such as aqueous self-assembly

behavior,stimuli responsiveness,and drug loading and release properties were

investigated. The main experiments are listed below:

RAFT copolymerization of styrenenic polyethylene glycol monomethyl ether
(St-PEG),N-(1-hydroxymethyl)hydroxyethylmaleimide (MI(OH)z)and N-(1-bromoi
sobutyryloxymethyl-2-bromoisobutyryloxy)ethylmaleimide(MI(Br)2)mediated by a
disulfide-containing RAFT reagent S-CPDB was initially performed to synthesize the
random graft copolymer P(MI(Br)z-co-St-PEG-co-MI(OH)2) (PMSM). Then,
successive ROP of e-caprolactone(CL),ATRP of tert-butyl acrylate(tBA)and
selective hydrolysis of PrBA grafts were performed to obtain heterografted brushlike
copolymer P3.As revealed by IH NMR and GPC analysis,all synthesized polymers
were controllable in molecular weight and the dispersity ranged between 1.40 and

1.63.The polymer could self-assemble into morphology of spherical micelles in

aqueous solution,and the sizes of copolymer aggregates constantly changed upon pH
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