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Figure 1 Transmission electron micrographs of self-assemblies of amphiphilic diblock copolymer in water:

poly (cholesteryl methacryloyloxyethyl carbonate)-b-poly (N, N-diethylacrylamide) (P1, P2 P3)
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Figure 2 TEM micrographs of copolymer (1wt%) aggregate morphologies formed in dioxane/ w ater/ methanol
mixtures (total content of the block-selective solvent mixtures is 40%(w1) except for the special demonstration)

with different water content in the block selective solvent mixtures; (2)0% (wt) (total methanol content

is 70% (wp); (b) 10%(wb; ()25% (wb; (b 30% (wt); (e)35%(wt); (40%(wt); (g)100%(wt)
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Figure 3 TM-AFM height images of the assemblies formed 2 5X 10" *g/ mL and
0 25g/ mL PCL-PEG-PCL copolymer solution
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(a) MPEG,5s-b-PMA LM, DMF 0 lwt%
(b)MPEG y5-b- PMALMy, DMF 0 5wt%
(¢) MPEG,s-b-PMALM, DMF 3 5wt

Figure 4 TEM images of the aggregates prepared by dissolving MPEG-bbPMALM in common solvent at
different initial polymer concentration before addition of 10 wt % of water. (a) spherical aggregates from
MPEG 5 b PMALM,4 dissolved in DMF at 0 Iwt% (b) vesicles from MPEG j;s-b- PMALM 4
dissolved in DMF at 0 5wt%, (¢ cylindrical micelles from MPEG 15-b- PMALM 4 dissolved in DMF at 3 5wt
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Figure 5 Cryo TEM images of PEG-5PM YMs; nanoparticles (5mg/ mL) acquired at
different time points after incubation in buffers of different pH. (a) pH 7 4, day 0; (b) pH 7 4, day 3;
(¢) pH 6 day 6 (d pH 6, day 3; (e) pH 5, day 0; (f) pH 5 day 3 (g) pH 4, day 0; and (h) pH 4, day 3
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Figure 6 Cryo-TEM of the P(nBA y;-stat-A Asgy)99-b-PA Ay diblock copolymer dispersed
at 10g/ L in water at a= 10%, 30%, and 50% ionization of the AA units into AA ™, Na ' units
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Figure 7 Morphology diagram of triblock copolymers A19BsA19(a) and AsBs As (h) in B-selective

solvents as functions of &g and ¢,. For clarity, B-block is removed from the micellar structure
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Figure 8 Illustration of composition induced order-disorder and order-order transition in highly concentrated amphiphilic

surfactant or block copolymer solutions in selective solvent. Marked under each snapshot is the block length ratio

a)

(a) ALT, () 2B, (o) 1B. A.S.B . (A, S B PS, PSS PMB)
Figure 9 Three types of sequence distributions (a) ALT, (b) 2B and (¢) 1B.
Segments of type A are indicated in red segments of type S are indicated in green, and segments of type B

are indicated in blue (type A, S, and B corresponding to PS, PSS, and PMB, respectively)
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Figure 10 Sequential snapshots of the formation of a toroidal structure with a single loop from amphiphilic
triblock copolymers in dilute solution at = (a)500, (b)2500, () 18000 (d) 19000, (e)20000 and (£)50000
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Progress in Self-assembly of the Block Copolymers

TANG Lin, SONG Ying, LI Dong-mei, M A Xiao-yan

(Department of Applied Chemistry, Schoolof Natural and Applied Science,
Northwestern Polytechnical University, Xi an 710072, China)

Abstract. Self-Assembly is the process by which a system of molecules relied on non-covalent
interaction spontaneously assemble into a structure-determinated and stable molecular aggregates or
supramolecular structures which possess specific functions or performances in the mean time. Block
copolymer systems exhibit well-known ability to self-assemble into a wide variety of morphologies
either in bulk (lamellas, gyriods, cylinders, spheres, etc.) or in solution (spherical micelles, vesicles,
cylinders, etc.). In this paper, the main factors which may influence the self-assembled morphology of
the block copolymers in solution, including the length of the building blocks, the property of the
selective solvents, the concentration of the block copolymers and the pH value of the solutions, are
reviewed. Moreover, various methods of the computer simulation for the self-assembly of the block
copolymers, such as self-consistent field theory, simulation of Monte Carlo, dissipative particle
dynamics and simulated annealing, are introduced.

Key words: Self-assembly; Block copolymer; Influencing factor; Computer simulation



