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SUPPLEMENTARY INFORMATION

3.29 - —o—Flow Rate 8.545
?3'288 —a#—Residence Time 8.54 ?
'€ 3.286 a
~ 8.535 g
= 3.284 a
o 8.53 o
T 3.282 3
[~
2 5.8 8.525 ®
o ~ 3
% 3278 852 5

3.276 - . . 8.515

0 10 20 30
Time (sec)

Supplementary Figure 1. Change of flow rate and residence time over time. The change in
the flow rate and residence time were analytically estimated for one cycle of rocking platform as
described below. Both the flow rate and residence time were stable over 30 seconds of cycling
time.

The volumetric flow rate (Q) is defined for a rectangular channel as':
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where a =12[1- 5" tanh (%)] and AP = pgAH;

AH7 in this equation is the total difference in the media levels on the opposite sides. The total
height difference is the summation of the height difference caused by the tilted platform
(AHy=sin(12)*L) and by the media volume in each reservoir. The AH; can be calculated as a
function of time using the equation below:

_2pghiwa
AHT = AHP - AHPe uLAc

t

Q, volumetric Flow Rate g, gravitational constant

AP, hydrostatic pressure difference  4H+ total height difference between media levels
w, channel width AH, height difference caused by tilted platform
h, channel height A., Media reservoir surface area

a, correction factor t, time

M, medium viscosity
L, channel length
p, medium density
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Supplementary Figure 2. Maintenance of HSEs throughout three weeks (A) Ki67 staining
of control samples for three weeks. (B) Immuno-labeled HSE-on-a-chip samples with layer
specific markers, Keratin-1, Keratin-14 and Loricrin (green) and DAPI (blue) showing proper
formation and structural integrity of epidermal layers after week 1 and 2. Scale bars: 100 um.
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Supplementary Figure 3. Immunostaining of layer-specific markers Keratin-1 and Keratin-
14 in untreated and doxorubicin treated HSE-on-a-chip. Scale bars: 100 um.
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