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1 Size-exclusion chromatography (SEC)
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Figure S1.1 Size-exclusion chromatograms of (A) mPEG-b-PCL diblock copolymers prepared by enzymatic
and chemocatalytic approach, including starting material of mPEG (M, ~ 2000), (B) vinyl terminated PEG-
b-PCL and vinyl terminated PEG (35-50 EO) starting material, (C) mPEG-b-PCL-b-mPEG triblocks and their
corresponding mPEG starting materials (D)
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Figure S1.2 Size-exclusion chromatograms (A)-(D) showing mPEG-b-PCL diblock copolymers before
coupling with hexamethylene diisocyanate (HMDI) and corresponding mPEG-b-PCL-b-mPEG triblock
copolymers after the coupling reaction. The mPEG-b-PCL diblock copolymers were analyzed directly from
the crude mixture (before addition of the HMDI). The mPEG-b-PCL-b-mPEG triblock copolymers were
purified by fractional precipitation in diethyl ether before the analysis



2 'H Nuclear magnetic resonance (NMR) spectroscopy
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Figure S2.1 *H NMR spectrum of mPEGas-b-PCLs, diblock copolymer synthesized by tin (1) catalyzed
pathway
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Figure S2.2 *H NMR spectrum of mPEGas-b-PCLs; diblock copolymer synthesized by enzymatically
catalyzed pathway
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Figure S2.3 *H NMR spectrum of mPEGs-b-PCL1s-b-mPEGy triblock copolymer
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Figure S2.4 'H NMR spectrum of mPEG1,-b-PCL,3-b-mPEG;; triblock copolymer
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Figure $2.5 *H NMR spectrum of mPEG1s-b-PCL,7-b-mPEG;s triblock copolymer
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Figure S2.6 'H NMR spectrum of mPEG2o-b-PCLso-b-mPEGy triblock copolymer
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Figure S2.7 'H NMR spectrum of vinyl terminated PEGa4,-b-PCL4, diblock copolymer, top right corner
showcasing vinyl terminal groups
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Figure S2.8 *H NMR spectrum of HCI.NH,-PEGas-b-PCLss diblock copolymer. *solvent residues



3 13C NMR time-series measurements
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Figure S3.1 Extended 3C NMR time-series measurements of e-caprolactone conversion over time
for lipase (NZ435) catalyzed ring-opening polymerization
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Figure S3.2 An example of 3C NMR spectra for the tin (Il) catalyzed reaction. The spectra were
obtained from 2D fourier transformation of the free induction decay (FID, 50t time point). (A)
Displays zoomed out 3C NMR spectrum, while (B) shows zoomed in region of the integration.
Toluene-d8 was used as the solvent
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Figure S3.3 An example of 3C NMR spectra for the tin (Il) catalyzed reaction. The spectra were
obtained from 2D fourier transformation of the free induction decay (FID, 100t time point). (A)
Displays zoomed out 3C NMR spectrum, while (B) shows zoomed in region of the integration.
Compared to the Figure S3.2 it can be seen that the intensity of the signal between 26 and 24
ppm is increasing in relation to the signal between 23 and 22 ppm indicating growth of
poly(caprolactone) chain and consumption of the monomer of caprolactone, respectively.
Toluene-d8 was used as the solvent



4 Fourier-transform infrared spectroscopy (FT-IR)
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Figure S4.1 FT-IR spectrum of mPEG43-b-PCL4; diblock copolymer synthesized by tin (ll) catalyzed
pathway
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Figure S4.2 FT-IR spectrum of mPEG4s-b-PCLs7 diblock copolymer synthesized by enzymatically catalyzed
pathway
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Figure S4.3 FT-IR spectrum of mPEGs-b-PCL1s-b-mPEGs triblock copolymer
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Figure S4.4 FT-IR spectrum of mPEG1,-b-PCL23-b-mPEGs; triblock copolymer
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Figure S4.5 FT-IR spectrum of mPEG1s-b-PCL,7-b-mPEGs triblock copolymer
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Figure S4.6 FT-IR spectrum of mPEG20-b-PCLag-b-mPEGy triblock copolymer
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Figure S4.7 FT-IR spectrum of vinyl terminated PEGa4,-b-PCL4; diblock copolymer
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Figure S4.8 FT-IR spectrum of NH,-PEGa3-b-PCLss diblock copolymer



5 Differential scanning calorimetry (DSC)
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Figure S5.1 DSC curve of mPEGas-b-PCL4; diblock copolymer synthesized by tin (Il) catalyzed pathway. T,
(mPEG) =-44.36 °C, T (MPEG) = 31.89 °C, T (PCL) = 50.26 °C
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Figure S5.2 DSC curve of mPEGas-b-PCLs; diblock copolymer synthesized by enzymatically catalyzed
pathway. T; (MPEG) = -51.60 °C, Tm1 (MPEG) = 24.23 °C, Trmz (MPEG) = 36.78 °C, Tm1 (PCL) = 48.33 °C, Tm:
(PCL) =51.24 °C, Tm3=55.43 °C
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Figure S5.3 DSC curve of mPEGg-b-PCL1s-b-mPEGs triblock copolymer. Tg (mMPEG) = -62.67 °C, Tm (MPEG) =

-22.52°C, Tm (PCL) = 38.34 °C
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Figure S5.4 DSC curve of mPEG12-b-PCLys-b-mPEGs; triblock copolymer. T, (mPEG) = -59.24 °C, Tr, (MPEG)

=-8.56 °C, T (PCL) = 41.23°C
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Figure S5.5 DSC curve of mPEG;s-b-PCLy7-b-mPEGs triblock copolymer. T, (mPEG) =-56.01 °C, Tr, (MPEG)
= 4.67 °C, Tm (PCL) = 42.21 °C
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Figure S5.6 DSC curve of mMPEG2o-b-PCLag-b-mPEGy triblock copolymer. T; (mPEG) =-42.99 °C, Tr, (MPEG)
= 18.45 °C, Tm (PCL) = 46.03 °C



NH2-PEGa3-b-PCLa42

Il Il Il
T T
] Peak t ture: -39,41 °C
Enthalpy (normalized): 0,65406 Jig ' o o Pera IS =5, ) W
Onset x: -54,26 °C Enthalpy (normalized): 17,062 J
] Onset x: 8,75 °C
Peak temperature: 19,00 °C
NH;-PEGus-b-PCLa2 nthalpy (normalized): 57,047 J/g
04 nset x: 48,58 °C
a
s ot o
B At x: 52,83 °C
o
Enthalpy (normalized): 0,65406 Jig
_ Onset x: 54,26 °C
= 2 | £
5 o
8
T
£ PR
s H
2 K
3 £
35 2
L H
3 ¥
s H
Peak temperature: -39,41 °C
oz |
3
02 T T T T T
E P =% 0 a0 ) B
| Exowe Temperaue 7 (:C)
Peak temperature: 49,78 °C
“ T T T
-100 -50 0 50 100
Exo Up Temperature T (o)

Figure S5.7 DSC curve of NH,-PEGas-b-PCLaz diblock copolymer. Tg (PEG) =-39.41 °C, T, (PEG) =19 °C, Tm1
(PCL) =49.78 °C, Tm2=52.83 °C



6 Cryogenic-transmission electron microscopy (Cryo-TEM)

Figure S6.1 Cryo-TEM image of self-assembly suspension of mPEG.s-b-PCLs; diblock copolymer
synthesized by enzyme-catalyzed pathway

Figure S6.2 Cryo-TEM image of two different self-assembly suspension batches of mPEG43-b-PCLy;
diblock copolymer synthesized by tin () catalyzed pathway



Figure S6.3 Cryo-TEM image of mPEGg-b-PCL19-b-mPEGs triblock copolymer self-assembly suspension

Figure S6.4 Cryo-TEM image of mPEG1;-b-PCL,3-b-mPEG:; triblock copolymer self-assembly suspension



Figure S6.6 Cryo-TEM image of mPEGyo-b-PCL4o-b-mPEG2 triblock copolymer self-assembly suspension
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Figure S6.7 Cryo-TEM image of self-assembly suspension of 2 % NH,-PEGas-b-PCL4; diblock copolymer
doped into pristine mPEGa3-b-PCL4, diblock copolymer

Figure S6.8 Cryo-TEM image of self-assembly suspension of 5 % NH,-PEGas-b-PCL4; diblock copolymer
doped into pristine mPEGas3-b-PCLsz diblock copolymer



Figure S6.9 Cryo-TEM image of self-assembly suspension of 10 % NH,-PEGa3-b-PCL4, diblock copolymer
doped into pristine mPEGa3-b-PCLs> diblock copolymer

Figure $6.10 Cryo-TEM image of pure NH,-PEG.3-b-PCLs, diblock copolymer self-assembly suspension
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Figure S6.11 Size distribution of the different vesicle suspensions. Size of the vesicles were
obtained by analyzing Cryo-TEM images using Image) image processing software. Each figure
represents number of vesicle species and their corresponding diameter in nm. The diameter was
assessed by using a calibrated scale in the software, where the largest distance was taken from
one outer edge of the bilayer to the other. Displayed figures are resulting from a single Cryo-TEM
image of the same (lowest) magnification (Figure S5.1-S5.2, S5.4-S5.6). Vesicles were picked out
by observation with an eye
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Scheme S1. Vesicle formation with the direct hydration technique. Addition of warm buffer/MiliQ was
performed in multiple steps: 1) preheated aqueous media (0.1 mL, 40 °C) was added and rotated at 300
rpom for 30 min, 2) preheated aqueous media (0.2 mL, 40 °C) was added and rotated at 300 rpm for 30
min, 3) preheated aqueous media (0.7 mL, 40 °C) was added and rotated at 300 pm for 30 min



Table S1. Results from ‘LINEST’ least squares fit from Excel on the natural logarithms of measured

membrane thicknesses as a function of the degree of polymerisation

Triblock wall thickness, this Wall thickness, reference 69

Parameter
work in main paper
In k -0.648 -1.35
b 0.811 0.698
Standard Error In k 0.826 0.340
Standard Error b 0.244 0.080
R? 0.917 0.927

Table S2. NH»-PEG-b-PCL doping into pristine mPEG-b-PCL

Amount of PEGME Amount of NH,-PEG-b-PCL Amount of pristine  NH»-PEG-b-PCL wt % (in

M, ~ 550, [g] stock solution [g]® mPEG-b-PCL [g] relation to mPEG-b-PCL)
0.4905 0.01 0.0495 1
0.4810 0.02 0.0490 2
0.4525 0.05 0.0475 5
0.4050 0.10 0.0450 10
0.3100 0.20 0.0400 20

Stock solution of NH,-PEG-b-PCL was prepared by dispersing 25.0 mg of such polymer in 475 mg of
PEGME (Mn ~ 550 g mol™?). In the case where only NH,-PEG-b-PCL was used, 50.0 mg of such polymer was
mixed with 500 mg of PEGME (Mn ~ 550 g mol?)
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