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System Fabrication

The pressure controller is made of 3 layers of PMMA. The top and bottom layers provide
structural composition to the device; the top layer has the pressure inlets and the bottom layer
the pressure outlets. The middle layer contains the microchannels which route air pressures
from inlet (500 or -500 mbar) to outlet via solenoid valves. Actuation of the solenoid valves
leads to pressurization of a specific outlet (located at the middle of the device). Outlets are
subsequently connected to the pressure channels in the droplet generator device, controlling
the PDMS microvalves there present (Fig. 2B).

A B B c Positive

Pressure Inlet

7 e | ey | Eeni e

o T g [ 1 %ol "ol "% li" %,

o 1 o™ e TSR | A | | [ )

- - = L > 1'r _____ 'i_ _____ '_1} _____ _11 ___|__Solenoid Valve
SIS ] N R - S — Placement
;_;.#ﬂ‘“/ 10g :IDO :'Oo :IDO :

D W | B S

Negative
(Emeamem=cs I~ Pressure Inlet

Pressure Routing
Channels

Pressure
Outlets

85 mm

A
Y

Fig. 1: (A) 3D Schematic and exploded view of the pressure controller. (B) Top-down view of each of the 3 layers that compose
the peristaltic controller and location of inlets, outlets, and solenoid valves for pressure routing.

The droplet generator is made of 3 x PDMS layers (Fig 4). The top and bottom layers have
microchannels for pressurised air and microfluidics respectively. The middle layer is a thin
PDMS membrane that is deflected the pressure and is used to control both oil and cell media.
The top layer inlets are connected to the pressure controller outlets and are provided with
positive or negative pressures. The 4 pressure channels are used for two purposes, a
peristaltic pump, responsible for automated and time dependent oil flow, and a microvalve,
inhibiting backflow of oil into the platform during peristaltic actuation. All 8 microfluidic channels
are simultaneously controlled by the 4 pressure inlets. Oil and cell media droplets are
sequentially stored in PTFE tubing attached to the droplet generator outlet.
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Fig. 2: (A) 3D Schematic and exploded view of the droplet generator. (B) Top-down view of each of the 3 layers that compose
the droplet generator and location of inlets and outlets for air pressure (top layer) or liquids (bottom layer).



Solute profile before and after sampling point
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IFigure 3 COMSOL diagram (A) displaying the microfluidic chip and locations were solute concentration wasg
Imeasured and compared. Simulated data of average solute concentration present in the basolateral compartment
land at the end of the outlet tubing of the OoC platform (B), to which the droplet generator will be attached|
IDiffusion of FITC through the OoC porous support using the droplet generator over the course of 24 hours (C),
where each data point represents a different collected droplet and each coloured line a different experimenta
lrepeat. Error bars in C correspond to the standard deviation across all 6 microfiuidic chips, while each point
relates to the average.




