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Supplementary Table 1: Overview and characteristics of used SBT triblock terpolymers. 

Code Composition b NS
c NB

c NT
c xT

d PB
e NT/NS

2/3 NT/NB
2/3 PDI 

S300B756T56  S39B51T10
80 300 756 56 0.05 0.58  1.25 0.67 1.08 

S307B530T63 S46B41T13
69 307 530 63 0.07 0.50 1.38 0.96 1.03 

S307B385T56 S53B34T13
61 307 385 56 0.07 0.42  1.23 1.06 1.03 

S307B530T75 S45B40T15
71 307 530 75 0.08 0.50 1.65 1.15 1.04 

S300B756T104 S36B47T17
87 300 756 104 0.09 0.58  2.32 1.25 1.09 

S307B385T81 S50B32T18
64 307 385 81 0.10 0.42  1.78 1.53 1.04 

S540B173T88 S72B12T16
78 540 173 88 0.11 0.15 1.33 2.83 1.03 

S510B539T154 S51B28T21
104 510 539 154 0.13 0.37 2.41 2.33 1.07 

S540B173T137 S66B11T23
85 540 173 137 0.16 0.15 2.07 4.41 1.03 

S510B539T351 S40B22T38
132 510 539 351 0.25 0.37 5.50 5.30 1.06 

S510B539T407 S38B21T41
140 510 539 407 0.28 0.37 6.38 6.15 1.10 

S510B539T463 S36B20T44
148 510 539 463 0.31 0.37 7.25 6.99 1.12 

S631B73T377 S49B11T40
134 631 73 377 0.29 0.20 5.12 8.96 1.10 

S300B756T159 S33B43T24
94 300 756 159 0.13 0.58 3.54 1.92 1.10 

S1105B237T654 S52B6T42
221 1105 237 654 0.33 0.06 6.12 17.08 1.10 

a Subscripts denote the degree of polymerzation, N of the respective blocks. bSubstripts denote the 
weight fraction of each block, whereas the superscript is the molecular weight in kg/mol. c degree of 
polymerization, calculated from a combination of SEC and 1H-NMR. d Molar fraction of the corona 

PT units. e Volume fraction of block PB as core segment (PS+PB = 1).  

  



Supplementary Table 2: Polymer-solvent interaction parameters . [supplementary ref 1]. The -

parameter for SBT are PS/PB = 0.061, PS/PT = 0.025 and PB/PT = 0.007 [supplementary ref 2]. 

solvent PS (T) PB (T) 

acetone 0.81 (25°C) 1.64 (40°C) 

isopropanol 2.60 (40°C) 2.93 (40°C) 

ethanol 1.80 (162°C) 3.41 (40°C) 

n-hexane 0.97 (40°C) 0.37 (40°C) 

cyclohexane 0.51 (24°C) 0.22 (40°C) 

 

Supplementary Table 3: Volume swelling of the PS phase. Based on results of DLS measurements 
a volume swelling factor, q, can be calculated (see Supplementary Fig. 4 and Supplementary Note 1). 

Acetone  
[vol %] 

Micelle radius, 
Rh [nm]a 

Size increase, s 
Volume swelling 

factor, q 

0 72.1 1.00 1.0 

10 73.8 1.10 1.3 

20 75.7 1.21 1.8 

30 77.5 1.31 2.2 

40 79.3 1.41 2.8 

50 81.2 1.52 3.5 

60 83.0 1.63 4.3 

70 84.9 1.74 5.3 

80 86.6 1.83 6.1 

85 87.5 1.89 6.8 

90 88.6 1.95 7.4 

a Values adapted by interpolation of the the linear fit in Supplementary Fig. 3a. 

  



Supplementary Table 4: Experimental Details for the Formation of Tailored Nanostructures. 
The green rows mark polymers shown in the experimental table in Fig. 6. 

Polymer Ace/IPA NT/NS
2/3 c Geometry NT/NB

2/3 Patch Morphology 

S510B539T351 60/40 1.28 sphere 5.30 spherical 

S631B73T377 60/40 1.19 sphere 8.96 spherical 

S510B539T407 60/40 1.48 sphere 6.15 spherical 

S510B539T463 60/40 1.69 sphere 6.99 spherical 

S1105B237T654 60/40 1.42 sphere 17.08 spherical 

S510B539T351 70/30 1.04 sphere 5.30 spherical 

S631B73T377 70/30 0.97 sphere 8.96 spherical 

S510B539T407 70/30 1.20 sphere 6.15 spherical 

S510B539T463 70/30 1.37 sphere 6.99 spherical 

S1105B237T654 70/30 1.15 sphere 17.08 spherical 

S510B539T351 80/20 0.90 sphere 5.30 spherical 

S631B73T377 80/20 0.84 sphere 8.96 spherical 

S510B539T407 80/20 1.05 sphere 6.15 spherical 

S510B539T463 80/20 1.19 sphere 6.99 spherical 

S1105B237T654 80/20 1.00 sphere 17.08 spherical 

S540B173T137 60/40 0.48 cylinder 4.41 spherical 

S540B173T137 70/30 0.39 cylinder 4.41 spherical 

S540B173T137 85/15 0.15 sheet 4.41 spherical 

S540B173T88 60/40 0.31 vesicle 2.83 spherical 

S307B385T81 60/40 0.41 cylinder 1.53 helical 

S510B539T154 75/25 0.28 cylinder/sheet 2.33 spherical/cylindrical 

S307B385T81 70/30 0.34 cylinder/sheet 1.53 helical/bicontinuous 

S510B539T154 85/15 0.18 vesicle 2.33 cylindrical 

S307B530T75 60/40 0.38 cylinder/sheet 1.15 helical/bicontinuous 

S307B530T75 70/30 0.31 cylinder/sheet 1.15 helical/bicontinuous 

S307B530T63 60/40 0.32 vesicle 0.96 bicontinuous 

S307B530T63 70/30 0.26 vesicle 0.96 bicontinuous 

S307B385T56 60/40 0.29 vesicle 1.06 bicontinuous 

S307B385T56 70/30 0.23 vesicle 1.06 bicontinuous 

S300B756T104 20/80a NA sphere 1.25 continuous 

S300B756T104 50/50a NA cylinder 1.25 continuous 

S300B756T56 50/50a NA sheet 0.67 continuous 

S300B756T56 35/65b NA vesicle 0.67 continuous 

a n-hexane/isopropanol 
b cyclohexane/isopropanol 
c corrected values according to volume swelling factor, q. 
  



Supplementary Note 1: Determination of solvent swelling factor, q, of polystyrene 

To determine a swelling factor, q, of the PS block in acetone/isopropanol mixtures, dynamic light 
scattering (DLS) measurements of polystyrene-block-poly(tert-butyl methacrylate) (S366T456) diblock 
copolymer micelles were performed in different acetone/isopropanol ratios. For this purpose, the 
refractive index and the dynamic viscosity was of the solvent mixtures were determined using a 
refractometer and an ubbelohde viscosimeter (Supplementary Fig. 2) and used to evaluate the DLS 
data.  
The hydrodynamic radius linearly increases with increasing acetone content and from the linear fit the 
swelling factor could be calculated for each solvent composition (Supplementary Fig. 3a). To exclude 
a volume change of the corona forming PT block, a PT homopolymer star (3 arm star prepared with 
ATRP, Mn,arm = 50 kg/mol) was investigated giving no change in the hydrodynamic radius 
(Supplementary Fig. 3b).  
From TEM measurements of the diblock copolymer in isopropanol (assuming a non-swollen state of 
the PS block), a radius of the PS core is determined to be Rcore,ipa = 14.8±1.0 nm. Subtracting this value 
from the micellar hydrodynamic radius, Rh, in isopropanol a thickness of the PT corona of dcorona = 
54.7 nm was estimated. The size increase, s, and the volume swelling factor, q, of the PS core are 
calculated according to equations (1) and (2) with Rx being the hydrodynamic radius at certain acetone 
content. All calculations are based on a constant aggregation number of the micelles, Nagg. 

       (1) 

       (2) 

 

Supplementary Note 2: Generalized theoretical description of polymorphism of patchy 
micelles and morphology of patches 

The following theoretical arguments aim at rationalizing the polymorphism of patchy micelles of 
ABC triblock terpolymers. Our theory is general and based on the scaling approach proposed in refs. 

[19, 28]. Let NA, NB, NC be the degrees of polymerization of the respective blocks; A, B are the 
volumes of the monomer units of the insoluble A- and B-block. The second virial coefficient 

(excluded volume) of the C-monomer unit, v
C
∼ℓ3  is positive under good solvent conditions and ℓ 

is the monomer unit (or the Kuhn segment) length, which is assumed to be the same for all the blocks.  

Polymorphism of patchy micelles. The morphological transitions from patchy spherical to patchy 
cylindrical micelles and further to patchy bilayers (lamellar) are governed by a delicate balance 
between the gain in the conformational entropy of the core-forming A-blocks and the penalty in 
curvature-dependent part of repulsive interactions in the solvated coronal C-domains. These 
transitions occur when the thickness of the corona, H, gets smaller than the radius RA of the central A-
core, Hcorona ≤ RA, that is, the micelles have the crew-cut shape (Supplementary Fig. 7).  
The free energy  

F  F
corona

 F
core

 F
interface

 (3) 

Sx 
Rx  dcorona

R(x0)  dcorona

qx  sx
3



(in kBT units) of patchy crew-cut micelle with arbitrary morphology i (i = 3, 2, 1 corresponds to 
spherical, cylindrical or lamellar structure of the A-core, respectively) comprises the following 
contributions:  

  (4) 

accounts for repulsions between coronal blocks where 

  (5) 

is the free energy per chain in the aggregate with large, RA >> Hcorona >> RB, curvature radius of the 
central A-core, RB and D are the radius of the B-patch and semi-distance between centers of the 

neighboring patches, respectively; , where the correction term NC is specified 

below (Supplementary Fig. 7), and  

  (6) 

is the morphology-dependent increment to the corona free energy. The term Fcore accounts for the 
conformational entropy losses in the core-forming insoluble A-blocks  

Fcore
(i )  biRA

2 / NAl2  (7) 

where the numerical coefficients are b
1
  2 / 8;b

2
  2 / 16;b

3
 3 2 / 80 [Supplementary Ref. 3].  
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accounts for the excess free energy of the interfaces between A and B blocks and solvent as well as 

that of the interfaces between A and B domains. Here {SBS, SCS, SBC} are the interfacial areas and {BS, 

CS, BC} are the respective surface tensions in kBT units. For patchy micelles the interfacial free 
energy (Supplementary Eq. 8) can be represented as  

  (9) 

where following ref [19] we have introduced notation  and  

cos  (
AS


AB
) / 

BS
. By minimizing the free energy with respect to m and SA we find 

equilibrium values of the number of chains per patch and the area of the A-core per chain. By 
acquainting the free energies (per chain) in the structures with different morphologies of the A-core, 

, we find the binodal (transition) lines between spherical and cylindrical (i=2) 

patchy micelles or between cylindrical patchy micelles and patchy lamellae (i=1). 

 (10) 

and , that is a decrease in the length of the soluble C-blocks (or the 

solvent quality) leads to successive transitions from patchy spherical to patchy cylindrical micelles 



and further to patchy A-sheets. The parameters of the B-block enter the correction term, 

 equal to the number of monomer units in a 

segment of the C-block protruding from the B-domain up to the inter-patch distance .  

Morphology of patches. The patchy micelles are thermodynamically stable and the above equations 
apply as long as RB ≤ D ≤ Hcorona. This is the case, if  
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B
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/ ℓ3)1/3  (11) 

For shorter soluble C-blocks or/and longer insoluble B-blocks the size of patches RB becomes 
comparable to or smaller than the extension of the corona Hcorona. In this regime (Supplementary Fig. 
8) one could expect transformation of quasi-semi-spherical B-domains to semi-cylindrical ones and 
further to core-shell structure. This transition is driven by the gain in the conformational entropy of 
the B-blocks, which is balanced by an increase in the overlap and repulsions between the C-blocks 
protruding from the surface of the B-domains. 
The coronal contribution to the free energy can be presented as  

 (12) 

where 

  (13) 

and j=3,2,1 correspond to semi-spherical patches, cylindrical stripes or continuous layer formed by B-
blocks at the A/S interface. Supplementary Eq. (8) for the interfacial free energy assumes the form 

 where  with the B-domain geometry-dependent coefficient 


j
 and we have neglected contribution of the A/S interface assuming distance between neighboring 

B-domains . The exact numerical factors, which quantify the difference in the 

conformational entropy of the B-blocks confined in spherical or cylindrical segments adjacent to the 
surface of the A-core (similar to Supplementary Eq. 7) are not available. However, one could expect 
that the transitions from B-patches to B-stripes and from B-stripes to layered structures occur at 

 (14) 

The latter equation does no include any dependence on the length of the A-block, since it pre-assumes 
that the curvature radius of the A-core exceeds by far that of the B-domains decorating its surface. 

This is the case if N
A
v

A
� N

B
v

B
. However, at  this condition is violated and more 

refined analysis is required to unravel interference between morphological transitions in the A- and B-
core domains. 
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