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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. 
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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 


