Pixelated microfluidics for drug screening on tumour spheroids and ex vivo microdissected tumour explants 
Dina Dorrigiv,a,b Pierre-Alexandre Goyette,b Amélie St-Georges-Robillard,a,c Anne-Marie Mes-Masson,a,d and Thomas Gervaisa,b,c*

Supplementary figures

[image: Diagram

Description automatically generated]
Figure S1. Fluidic connections in the PCD drug screening platform. The use of valves allows for switching between the streaming of various reagents and the flowrate sensors allow for control and validation that the platform is working correctly. OD; outside diameter.
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Figure S2. spheroid formation in the microwell array using FaDu cell line. Scale bar= 2 mm
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Figure S3. Representative micrographs of formalin-fixed MDTs produced from TOV21G cell line a) brightfield image of MDTs deposited in the microwell array; MDTs stained with various cellular dyes using the PCD for b) 2 hours and c) for 3 hours. b (i) and c (i) were taken at the end of the staining experiment after the samples were rinsed with PBS 1X and the PCD was removed. Stained MDTs were removed from the microwells using the tissue microarray protocol and embedded in the OCT. b (ii) and c (ii) are representative images of cryosections of tissue cores of MDTs that have been stained for 2 and 3 hours, respectively. Images taken from the tumour model cores that have been treated with cellular dyes for different amounts of time show that core cells are not stained in the shorter treatment durations. a, b, and c represent different assays. Scale bar= 100 µm for single MDTs and 2 mm for the microwell array.
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Figure S4. time-dependent treatment of 2D culture of TOV21G cells with TNF shows a response similar to MDTs treated on-chip or using the PCD. This further validates the potential of the PCD drug screening platform to predict the response of 3D tumour models to stimuli. Scale bar=20 µm, N=3 experiments. Error bars = SEM. * p < 0.05; ** p < 0.01; *** p < 0.0001; **** p < 0.00001

















Supplementary tables

Table S1. dimensions of the systems
	Parameter
	Value (µm)

	Microwell array

	well height
	900

	well width
	700

	well length
	700

	Distance between microwells
	1000

	PCD

	Gap between the PCD and the microwell array
	100

	Aperture diameter
	200

	Distance between apertures (i.e., pixel size)
	5000

	Number of aspiration apertures
	16

	Number of injection apertures
	9

	Tissue

	Tissue diameter
	450











Table S2. tissue uptake parameters, diffusion properties, the PCD working condition
	Parameter
	value

	Diffusion/Reaction Parameters

	Diffusion constant of glucose (cm2/s)
	Tissue
	2.7x10-6 1,2

	
	Medium
	9.27x10-5  1

	
	Agar 5%
	Same as water 3,4

	Diffusion constant of oxygen (cm2/s)

	Tissue
	1.8x10-5 

	
	Medium
	2.6x10-5   

	
	Agar 5%
	2x10-5   4

	
	PDMS
	3.4x10-5  5,6

	Saturation concentration (mM)
	Oxygen
	Tissue
	1.02

	
	
	medium
	0.21

	
	
	Agar 5%
	0.21colagen9

	
	
	PDMS
	1.43

	
	Glucose
	11

	Oxygen partition coefficient (relative solubility of oxygen)
	PDMS-Medium
	0.15

	
	Medium-Tissue
	4.8

	Maximum cellular uptake rate (mM/S)
	Oxygen
	2.07

	
	Glucose
	1.09

	Michaelis-Menten constant (mM)
	Oxygen
	4.63x10-3

	
	Glucose
	4x10-2

	PCD working conditions

	Injection pressure (Pa)
	4 

	Aspiration pressure (Pa)
	4

	Injection/Aspiration flowrate (nL/s)
	100
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