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Supplementary Figure 1. 1H NMR spectrum of dual-headed initiator dodecyl 4-(hydroxymethyl) benzyl carbonotrithio-

ate (400 MHz, CDCl3). 
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Supplementary Figure 2. 13C NMR spectrum of dual-headed initiator dodecyl 4-(hydroxymethyl) benzyl carbonotrithio-

ate (150 MHz, CDCl3). 
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Supplementary Figure 4. MALDI-ToF mass spectra of macro-CTAs PLLA 1’ and PDLA 2’, showing minimal trans-

esterification. 

 

DP 

m/z calcu-

lated 

11 2005.6282 

12 2149.6702 

13 2293.7122 

14 2437.7542 

15 2581.7962 

16 2725.8382 

17 2869.8802 

18 3013.9222 

19 3157.9642 

20 3302.0062 

21 3446.0482 

22 3590.0902 

23 3734.1322 

24 3878.1742 

25 4022.2162 

26 4166.2582 

DP 

m/z calcu-

lated 

27 4310.3002 

28 4454.3422 

29 4598.3842 

30 4742.4262 

31 4886.4682 

32 5030.5102 

33 5174.5522 

34 5318.5942 

35 5462.6362 

36 5606.6782 

37 5750.7202 

38 5894.7622 

39 6038.8042 

40 6182.8462 

41 6326.8882 

1’ 

2’ 
3734.305

4022.472

3446.083

4310.586

3301.947

4598.639

3013.623

4886.641

2869.445

5030.615

5174.583

2581.036

5462.486

2292.562

5606.391

2004.037

5750.313

6038.123

5102.604

6325.855

0

1000

2000

2000 2500 3000 3500 4000 4500 5000 5500 6000 6500
m/z

4022.352

4598.486

3878.300

3590.155

5030.543

3301.961

4310.934

5174.528

5319.305

3157.848

5463.261

2869.558

5607.217

5751.180

5895.098

6182.915

0

1000

2000

2500 3000 3500 4000 4500 5000 5500 6000 6500
m/z



4 

 

100 1000 10000 100000 1000000
0

1

2

3

4

5

N
or

m
al

iz
ed

 d
W

/d
lo

gM

M
w
(Da)

 1'

 2'

 

Supplementary Figure 5. SEC traces of PLLA 1’ and PDLA 2’ (THF with 2% TEA as eluent, RI detection). 
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Supplementary Figure 6. 1H NMR spectra of diblock copolymers 1 and 2 (400 MHz, CDCl3). 
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Supplementary Figure 7. SEC traces of 1 and 2 (CHCl3 with 0.5 % TEA as eluent, RI detection). 
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Supplementary Figure 8. DLS data showing that the size of the two homochiral cylinders (3 and 4 when mixed in a 1:1 

ratio with the addition of 20% THF) decreased gradually when mixed together and heated at 65 °C over time. 
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Supplementary Figure 11. DLS data showing that the size of the two homochiral cylinders (3 and 4 when mixed in a 

1:1 ratio without the addition of THF) decreased gradually when mixed together and heated at 65 °C over time.  
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Supplementary Table 1. Characterization data of various poly(lactide) macro-CTAs and diblock copolymers 

Polymer Mn (kDa)a ĐM 
Hydrophobic weight 

fraction (%)d 

PLLA31 1’ 4.7 1.07b — 

PDLA28 2’ 4.3 1.08b — 

PLLA31-b-PTHPA332 1 54.9 1.10c 15.7 

PDLA28-b-PTHPA315 2 52.0 1.11c 15.1 
a Measured by 1H NMR spectroscopy (400 MHz, CDCl3). 

b Measured by THF SEC. c Measured by CHCl3 SEC. d PLA weight 

fraction in the final PLA-b-PAA diblock copolymer. 

 

 

Supplementary Table 2. Detailed analysis of the fitted SAXS profiles given in Figure 4 for the assembly of the mixture 
of the 2 homochiral cylinders. The initial time point experiment profile (t = 0 h) has been fitted with a cylinder model, all 
the other subsequent profiles with the sum modela 

 

 

 

 

 

 

a These data have been fitted with cylindrical, sphere and sum models. While the cylindrical model showed a decrease of 

length of the cylinders over time fits were good at low q but not as good at q higher than 0.011 Å-1 which suggested the pres-

ence of another morphology in the solution. Analysis of the data using a spherical fit did not provide a good correlation at low 

q but did provide better correlation at high q. Thus a sum model was created to better model the system through the transition 

from cylinder to sphere. The better chi square values (data not shown) for the sum model (over either cylinder or sphere mod-

el alone) indicate a better fit overall to this model. b The scale ratio given by the sum model cannot be used as a ratio between 

the number of particles of each morphologies. It is related to the volume fraction of each morphology, and thus it is possible to 

observe trends in the evolution of the comparison of these two numbers.  

 

time (h) 
length of cylinder 

(nm) 
radius of cylinder 

(nm) 
radius of 

sphere (nm) 
scale ratio of cylin-

der:sphereb 

0 191 ± 2 13 ± 0.1 - - 

3 169 ± 1 13 ± 3 12 ± 6 1:0.25 

5 150 ± 5 25 ± 25 13 ± 4 1:5.75 

7 146 ± 2 25 ± 4 14 ± 2 1:5 

16 131 ± 10 13 ± 3 13 ± 2 1:120 

24 129 ± 1 20 ± 2 12 ± 1 1: 33 
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Supplementary Table 3. Different parameters of the fitted SAXS profiles given in Supplementary Figure 12. The initial 

time point experiment profile (t = 0 h) has been fitted with a cylinder model, all the other ones with the sum model 

 

 

 

 

 

a The scale ratio given by the sum model cannot be used as a ratio between the number of particles of each morphologies. It 

is related to the volume fraction of each morphology, and thus it is possible to observe trends in the evolution of the compari-

son of these two numbers.   

 

Supplementary Figure 4. Different parameters of the fitted SAXS profiles given in Supplementary Figure 17 using a 
“cylinder polyradius” model. As fits were not valuable after 90 h, a simpler model “Guinier-Porod” was used to provide 
information on the general shape of the assemblies 

 

a The dimensionality parameter is calculated as 3-s and is 3 for spherical objects, 2 for rods and 1 for plates. These values are 
obtained with a Guinier-Porod model. 

 

  

time (h) 
length of 
cylinder 

(nm) 

radius of cyl-
inder (nm) 

radius of sphere 
(nm) 

scale ratio of 
cylin-

der:spherea 

0  190 ± 2 17 ± 1 ─ ─ 

5  183 ± 2 17 ± 0 19.2 ± 0.2 1:0.7 

16  193 ± 7 17 ± 0 18.2 ± 0.7 1:0.8 

45  147 ± 1 17 ± 0 16.5 ± 0.2 1:3.1 

90  128 ± 6 17 ± 0 14.8 ± 0.5 1:3.8 

120  62 ± 4 17 ± 0 14.0 ± 0.7 1:12.5 

time (h) length of cylinder (nm) radius of cylinder (nm) dimensionality parametera shapea 

0 255 ± 4 19 ± 0.0 2.16 Rod 

5 254 ± 5 19 ± 0.0 2.09 Rod 
10 275 ± 2 19 ± 0.0 2.09 Rod 
16 256 ± 4 19 ± 0.0 2.05 Rod 
24 272 ± 3 19 ± 0.0 1.96 Rod 
45 277 ± 4 19 ± 0.0 1.94 Rod 
63 240 ± 3 19 ± 0.0 1.86 Rod 
90 1853 ± 69 19 ± 0.0 1.81 Rod+plate 
120 2028 ± 65 19 ± 0.0 1.77 Rod+plate 
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Supplementary Table 5. Different parameters of the fitted SAXS profiles given in Supplementary Figure 19 using the 

Guinier-Porod model 

 

 

 

 

 

 

a The dimensionality parameter is calculated as 3-s and is 3 for spherical objects, 2 for rods and 1 for plates. 

 

 

 

 

 

time (h) Rg (nm) dimensionality parametera shapea 

0 16 ± 0.1 2.12 Rod 

1 12 ± 0.1 1.97 Rod 

5 15 ± 0.1 1.88 Rod+Plate 

16 15 ± 0.1 1.81 Rod+Plate 

24 16 ± 0.1 1.70 Rod+Plate 

40 17 ± 0.1 1.60 Rod+Plate 


