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Figure S1. Figure S1. Screen printing concept. Modified from 1.

During screen printing a line of glue is deposited on a stiff screen of fine mesh standing above the
substrate to be covered (see the figure below). A squeegee push and move forward this glue line on
the screen to force the glue through the mesh openings to wet the underlying substrate. Small
volumes of glue are locally deposited along the contact line defined by the squeegee. As the screen
peel away from the substrates after the passage of the squeegee, the glue volumes flow laterally due
to residual gravitational stress. The glue volumes are usually close enough to merge due to surface
tension. Thus, a continuous film of glue is formed behind the squeegee . However, when the
squeegee passes over small open structures that form the channels, the size of the squeegee and the
mesh stiffness do not permit the deposition of glue droplets on the channel walls. For information,
the glue thickness deposited is about 16 um and the surface of the glue droplets of 34 um X 34 um.



Supplementary Table. Parameters used during the simulations to estimate the influence of the
perfusion flow rate (Qy,,) over the cell environment. Perfusion flow rates of 1, 5, 10 and 50 pL/min
were tested.

Variable Value Description

L 380 mm Culture channel length

w 1 mm Channel width

H 500 um Channel height

hp, 40 pm Membrane thickness

(O 60 % Membrane porosity

Km 3-:10° m? Membrane permeability

Qiow variable Lower channel flow rate (perfusion)
Pout 0 Pa Outlet pressure

Co,ziu 25 mM Initial concentration of glucose
Cinglu 25 mM Inflow glucose concentration

Dgu 2.1-10°m?/s Glucose diffusion coefficient

Pc 10° cells/mL Cell density

Vm 10%> mol/cell/s 2 Saturated consumption rate per cell
Ko 3mM coval o naltof the saurated rate.
o] 103 kg/m3 Media density

Tl 103 kg/(m.s) Media viscosity
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Figure S2. Description of the model used for simulations and the governing equations in each domain.

The boundary conditions are specified on the schematic and the simulation parameters are referenced in each
domain. The table contains the physical equations used in each domain to describe the fluid flow and the
concentratign of glucose. U is the fluid velocity vector, c the concentration of the studied specie, V is the gradient
operator, V* is the Laplacian; the other parameters are specified in the supplementary table. Because the
Reynolds number in the simulations does not exceed 1073, the inertial term (right hand side) was neglected in the
equations describing the fluid flow in each domain.
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