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• A synthetic strategy combining anionic polymerisation
and ATRP was used to prepare the polymers

• A polyisoprene macroinitiator was prepared by anionic
polymerisation followed by ATRP of the MMA block
similarly to earlier reports2

• Block copolymers with a variety of molar masses and
composition were prepared before being dispersed in a
selective, non-polar solvent
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Introduction

• Block copolymers comprising blocks with different
solubility parameters are known to self-assemble
into micellar structures when dispersed in a
selective solvent1

• A wide range of morphologies can result by varying
the molar ratio of the monomers and the
molecular weight

Preparation of Block Copolymers for Self-Assembly in Selective Solvents
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Introduction

Synthesis and Self-Assembly

Synthesis
• Block copolymers with different molar mass and

composition have been shown to self-assemble when
dispersed in a selective, non-polar solvent

• Analysis has confirmed the morphologies that cause these
structures and shown that they are temperature-
responsive

• The hypothesis for the response to temperature is an
increased solubility of the insoluble PMMA in the core

Conclusions and Future Work
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Figure 1: Diagram showing how block copolymers can self-assemble when dispersed in a 
selective, non-polar solvent

Figure 2: Schematics showing the preparation of the PI-Br macroinitiator for ATRP by 
anionic means, and its subsequent use in preparation of PI-b-PMMA

Figure 4: GPC traces of the PI-Br initiator and an exemplar PI-b-PMMA (3500-25000 gmol-1) 
and the respected tabulated results
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Retention Volume/ mL

PI-Br Initiator

PI-b-PMMA

Sample Mn,calc/ gmol-1 Mn,SEC/ gmol-1 Mn,calc/Mn,SEC Mw/Mn,SEC

PI-Br 3540 3730 0.95 1.04

PI-b-PMMA 28730 24690 0.86 1.29

• TEM shows self-assembly results in varying morphologies
(i.e. spherical micelles, worm-like micelles and vesicles)

• The response of the self-assembled structures to
temperature has been tested by DLS and rheology

Characterisation

Figure 5: Left, Graph showing the results of variable temperature DLS with a free-flowing 
liquid formed by spherical micelles. Right, Curve from the variable temperature rheology 

with a transparent gel formed by wormlike micelles
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Figure 5: TEM images of various self-assembled structures in n-decane showing spherical 
micelles (left), worm-like micelles (middle) and vesicles (right)

Figure 3: Qualitative phase diagram showing how the length of PMMA chain and solids 
content in n-decane cause different structures to form
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