Microfluidic device fabrication: 
The microfluidic devices used in this study were fabricated using polydimethylsiloxane (PDMS; Sylgard 184, Dow Corning, MI, USA) with a central channel for the hydrogel/cell mixture and two adjacent fluidic channels for cell culture media. The dimensions of the central gel channel were 3 mm width × 8 mm length × 0.5 mm height, except for the extravasation assays, where the height was 0.25 mm. Molds of the devices were designed in AutoCAD (Autodesk, Inc., CA, US), and imported in Fusion 360 (Autodesk, Inc.) to generate corresponding tool paths, followed by milling a delrin block with a micro-CNC milling machine (Bantam Tools). Elastomer and curing agent (10:1 mass ratio) were mixed, degassed, poured into the mold and cured overnight at 60°C. Holes were created using biopsy punches, the devices were autoclaved, treated with oxygen plasma and bonded to sterilised glass coverslips. The devices were then placed in an oven at 70°C for 2 days to restore hydrophobicity.

Microvascular network formation. 
NHLFs and HUVECs were detached using TrypLE (Gibco, 12604013), pelleted and resuspended in VascuLife with thrombin (4 U/ml, Sigma, T4648-1KU) at concentrations of 28×106 and 6×106 cells/ml respectively. They were then mixed at equal volumes, and then mixed with an equal volume of 6 mg/ml fibrinogen in PBS solution (Sigma, 341578) and injected into the gel channel of each microfluidic device. The devices were placed for 10 minutes in a humidified incubator at 37°C to allow the solution to polymerize, prior to addition of vascular media in the side channels. Media in these channels were changed daily, and after 3 days interstitial flows were introduced by connecting syringe tips cut at the 0.1 ml mark (BD, 309659) on one side of the gel channel as fluid reservoirs60. The networks were typically perfusable by day 7 and ready to be used in further experiments. For networks used in permeability analyses, endothelial monolayers were added in the side channels, to prevent dextran leakage through the sides of the central gel channel. On day 2, the side channels were coated with 30 μg/ml fibronectin (MilliporeSigma, FC010) in culture media for 30 minutes, prior to incubation with 1×106 HUVECs for 5 minutes per side and subsequent return to media. 
