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I. NUMERICAL RESOLUTION

The velocity pro�le is directly related to the concen-
tration �eld through:

v(x) = −
∫ x

0

dua(φ(u)) , (1)

we assumed above he = 0. The evolution of the concen-
tration �eld φ(x, t) is thus given by the following equa-
tion:

∂tφ = ∂x(φ

∫ x

0

dua(φ(u)) +
1

Pe
∂xφ) = 0 .

This equation is discretized along the x axis with n
points according to xi = idx with dx = 1/(n − 1) (n
ranges typically from 200 to 500). We then applied the
classical no-�ux boundary condition at i = 0 and we set
the �ux at the point i = n − 1 to be −φ0v(1). These
n coupled ordinary di�erential equations were solved us-
ing the ode15s Matlab solver with the initial condition
φ(x, t = 0) = φ0. The computing time ranges between a
few seconds to a few minutes depending on the temporal
and spatial resolutions.

II. FABRICATION PROTOCOLS

We used standard photolithography to make network
of channels with a �xed height h on a silicon wafer (pho-
toresist SU8). The template master with two levels, see
�gure 2 in the main text, is obtained using classical align-
ment processes. The SU8 template is then moulded in
PDMS and cured at 60◦C. A thin PDMS layer (thick-
ness e = 25 µm) is then spin-coated on another silicon
wafer and also cured at 60◦C. The PDMS mould is then
detached from the template and punched to create an
opening for the reservoir using a polyethylene tubing.

This PDMS mould is then bonded on the PDMS mem-
brane using either the gradient technique or plasma ac-
tivation. The whole elastomeric device is then detached
carefully from the silicon wafer. Glass slides are �nally
placed on top of the PDMS membrane to de�ne the
length L0, see �gure 1 in the main text.

III. CLOSER VIEW OF THE SOLIDIFICATION
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FIG. S1: From top to bottom: zooms on the solidi�cation
front at di�erent time scales, channel width w = 150 µm. The
snapshots 3, 4 and 5 show the progression of the polymeric
solid along the channel (see the white arrows). The channel
width is signi�cantly smaller within the dry solid.


