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[bookmark: _Ref500079687]Figure S1: Assessment of the aggregation after 24 h incubation at 37°C 5% CO2 in culture plates without surface coating exhibiting for micelles (A): an homogenous fluorescence, and for polymersomes (C): microscopic aggregates. With 0.4% gelatin coating, no change were observed for micelles (B) while aggregate of polymersomes were largely reduced, exhibiting a homogenous fluorescence a little lower than for micelles (D).
Discussion on the PEO-PCL 5-11 polymersome morphology
As mentioned in the text, amphiphilic copolymer self-assembly morphologies can vary depending on the hydrophilic/hydrophobic. Determining the exact morphology remains challenging in some cases and typical accumulation of data from different techniques have to be gathered.
The main techniques to characterize the self-assemblies used routinely are Transmission Electron Microscopy (TEM) and Dynamic Light Scattering (DLS), as shown in the manuscript. TEM shows ca. a few hundred of objects after drying, so there is always the doubt that the drying process may have modified the morphology. DLS on the other hand is performed on the whole solution and shows an average of its content. Furthermore, DLS by itself cannot be used to characterize the morphology. For this, Static Light Scattering (SLS) can be used, it provides the radius of gyration (Rg), which, linked to the hydrodynamic radius (Rh) from DLS, gives access by their ratio to hints of the morphology. For micelles or homogeneous spheres, a Rg/Rh value close to 0.774 is observed, whereas for vesicles, it is close to 1. As described in Till et al. (2014), the combined SLS/DLS characterization of PEO-PCL 5-11 led to a Rg/Rh value of 1.1, corresponding to vesicles. The vesicle shape was further confirmed by evaluation of the shape factor from these experiments (Figure S4 of the same article, reproduced below). From this, it was shown that a vesicle fit corresponded to the experimental points, whereas the spherical fit did not at all.
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Figure S2: Shape factor of PEO-PCL 5-11 self-assemblies, adapted from Till et al. (2014)
The size range was further confirmed by the use of Field Flow Fractionation (FFF), where the real distribution of self-assemblies is observed, since this technique gives an elution time directly proportional to the hydrodynamic size. This characterization showed that the size range typically spanned from 80 (the smallest ones) to 160 nm.
A further hint towards vesicular morphology was also obtained by Small-Angle Neutron Scattering (SANS) characterization, where a flattening of the scattering curve was obtained at low q, towards a -2 slope, typical of vesicular membranes. This is also presented in our previous article (Till et al., 2014). Fitting of the SANS curve was performed and showed a good fit for vesicles (Figure S3). However, the presence of a small bump at q 0.02 Å-1 could be indicative of a small proportion of micelles.
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Figure S3: SANS (small-angle neutron scattering) curve for PEO-PCL 5-11 self-assemblies
[bookmark: _GoBack]During the writing of this manuscript, cryo-TEM experiments were also carried out (Figure S4). These showed that the transfer on the grid led to an enrichment towards the small nano-objects: 24 to 113 nm diameter with an average at 50 ± 17 (using ImageJ software and Feret diameter measurement), lower than the FFF values between 80 to 160 nm, even considering that cryo-TEM may mainly show the hydrophobic part. Typical images are shown below (Figure S4). Some vesicles are seen with possible micelles. Thus cryo-TEM showed the presence of other morphologies than polymersomes, but this view has to be taken with great caution, owing to the strong enrichment in small self-assemblies. 
[image: g1_6000_3.tif][image: g1_6000_6.tif]
Figure S4: Cryo-TEM pictures of PEO-PCL 5-11 self-assemblies
Based on all these joined techniques, the PEO-PCL 5-11 self-assemblies consist in a polymersome-rich system, but with a small percent of micelles present in it.
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[bookmark: _Ref500082251]Figure S5: Stability at 37°C in ultrapure water of hydrodynamic diameter in number (A) over 9 days, and UV-vis signal of the encapsulated DiO over 4 days (B).
[bookmark: _Ref509580089]

Table S1: DiO release by dialysis of the nanocarriers: evolution of the DiO specific UV-vis peak (at 490 nm) versus time (in hour) at 37°C in ultrapure water.
	
	t0
	t15
	t24

	PEO-PCL 5-4 2% mol DiO
peak area (a.u.)
peak height (a.u.)
	5.2 ± 0.3
0.1 ± 0.0
	4.5 ± 0.8
0.1 ± 0.0
	4.2 ± 0.6
0.1 ± 0.0

	PEO-PCL 5-11 2% mol DiO
peak area (a.u.)
peak height (a.u.)
	3.2 ± 0.2
0.1 ± 0.0
	3.1 ± 0.6
0.1 ± 0.0
	3.2 ± 1.1
0.1 ± 0.0
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[bookmark: _Ref500084244]Figure S6 : Cytotoxic outcomes after 24 h of exposure of primary HUVEC (A) and HCT-116 tumor cells (B) to polymeric nanocarriers. * p<0.05. The Prestoblue test, based on mitochondrial activity, was used to confim the absence of toxicity of the nanocarriers.
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[bookmark: _Ref496004968]Figure S7 : Intracellular localization of DiO (green) when charged in micelles and polymersomes (nuclei were stained with Hoechst in blue): confocal images of HUVEC (A,B,C) and HCT-116 (D,E,F), non-exposed cells as control (A, D) compared to 24h exposed cells to micelles (B, E) or polymersomes (C, D). 
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[bookmark: _Ref513468450]Figure S8: Characterization of the endothelium model after 48h incubation: macroscopic images after hematoxylin-eosin histological staining of the membrane alone (A), seeded with 25,000 HUVEC (B) and 100,000 HUVEC (C); scanning electron microscopy pictures of the membrane alone (D), seeded with 25,000 HUVEC (E), and 100,000 HUVEC (F); transmission electron microscopy images of the junction between two HUVEC cells (at 100,000 cells / inserts) (G and H) (white arrows: intercellular junctions; stars: endosomes).
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[bookmark: _Ref513468471]Figure S9: TEER measurement of the HUVEC monolayer on the 0.33 cm2 membrane in healthy conditions (A), with TNF-α in the lower chamber (B) or with tumor HCT-116 cells in the lower chamber (C). TEER was measured over time during the HUVEC monolayer formation with the EVOM-2 Volt-Ohm Meter and the ENDOHM-6 (WPI, Berlin, Germany).
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[bookmark: _Ref509582323]Figure S10: DLS analyses of micelles PEO-PCL 5-4 and polymersomes PEO-PCL 5-11 charged with 2% mol DiO and 10% mol Anthracene (A). UV-vis analyses of these micelles and polymersomes (B, n=3 and n=2 respectively). Nanoparticle Tracking Analyses of the polymersomes (C).
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[bookmark: _Ref509582872]Figure S11: DLS analyses of micelles PEO-PCL 5-4 and polymersomes PEO-PCL 5-11 charged with 20% mol DiO (A). UV-vis analyses of these micelles and polymersomes (B). 
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[bookmark: _Ref513468614]Figure S12: Macroscopic ex vivo images of organs at t24 h after retro-orbital injection of 100 µL of PBS (A,B,C), DiO alone (D,E,F), micelles PEO-PCL 5-4 charged with 20% mol DiO (G,H,I), and polymersomes PEO-PCL 5-11 charged with 20% mol DiO (J,K,L). DiO fluorescence (green) and tissue autofluorescence (yellow).
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