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Block copolymer solutions can self-assemble into various microstructures due to the effects of
solvent selectivity. Though most of the related experimental and theoretical results are
qualitatively consistent, there exists little quantitative comparison between both fields. This is due
to the fact that it is difficult to determine the solvent selectivity in real systems. Therefore, we aim
to quantitatively determine the interaction parameters between each block and the solvent by
comparing both experimental and numerical results. We consider a poly(ethylene-glycol)
-polylactide (PEG-PLLA) diblock copolymer. In particular, PLLA component can crystallize
below the melting temperature. As PLLA is biodegradable and PEG is non-toxic to human bodies,
these materials play a very important role on the biomedical research. We first focus on the
crystallization as well as the structure analysis of PEP-PLLA copolymer melts. We then analyze
the dilute copolymers in the presence of selective solvents. With the aid of rheology
measurements, dynamic light scattering, and small-angle neutron scattering, the structural
parameters, such as micelle shape and size, are analyzed and compared with the numerical results.
As such, we can determine the interaction parameters between PEG-solvent and PLLA-solvent.
Once the solvent selectivity is obtained, we determine the corresponding phase diagrams of

PEG-PLLA block copolymer solutions by self-consistent mean-field theory.
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H-NMR
Lprra/Lmverec (Mn)

PLLA 20400 by Gpc 1.6
S1 181/114 18000 1.1
S2 86/114 11200 1.1
S3 56/114 9000 1.2

1 PLLA PLLA-MePEG

PLLA MePEG

90

( A) ( A) Omc XCL XL ( A) ( A) Omc XCL XL

PLLA | 287 | 28 | 0.763 |0.911 [0.837

S1 146 | 24 | 0.453 [0.461]0.983( 64 83 [0.025] 0.202 | 0.124

S2 97 23 0.287 (0.2821.018| 73 | 151 [0.194| 0.212 | 0.915

S3 83 37 | 0.227 [0.22910.990( 143 | 99 0362 0.395 | 0.916
MePEG 128 [ 39 10.766| 0.766 1
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