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Photopolymerization-based 3D Single Cell Spotter for Reconstruction of Tissue
Array
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Our objective is to assemble a 3D tissue with a single cell spotter. This
study aims to achieve high throughput single cell printing. We made the essential part of a cell
spotter. Adjustable openings were composed of SU-8 vertical openings and PDMS pneumatic valves. We
fabricated a nozzle structure and designed flow channels to trap single cells on the openings by
calculating flow ratio through microchannels. The structure was assembled from a two-step SU-8
structure and PDMS channel. These fundamental fabrication technologies enable the patterning of

single cells on a substrate. Photocurable resin droplets were generated in a microchannel and its
properties were characterized.
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Fig. 2 Schematic of a channel for cell trapping. 4 x
4 openings are placed in the middle of the channel.
(a) Top and (b) cross-sectional views.

Fig. 1 Working principle of massively parallel
single cell printer. Step A: Single cells are ordered
and encapsulated. Step B: The coated single cells
are trapped on an adjustable opening. Step C: The
ejected cells are immobilized after the exposure of
UV light.
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Fig. 3 Fabrication process of a nozzle array. First,
pneumatic channel layer and PDMS valve layer are
bonded. Second, the two layers are bonded with
cell channel layer. Lastly, the structure is released
by dissolving a dextran film.

MrEL LU CDextranza—7 47 LT-
Si JEHUZ SU-8 #RF—=2 735, fH\T
73 ETEM L PDMS SLT7 S SU-8 &
BATH. N, 77 A~ TPDMS 127 2/
EEEMiL7=H L, PDMS & SU-8 #H:AL
7=, YR CH D Dextran DIAEMRIZIT 50°CD
KEHW Bty N CTHBEZME L T Si X
NS TS, A o3BT

3. 3. ZEXEN/MEER

iR > PDMS 28V 7 HEMEIT, ZEEIC
TATH. ZEEHNCEREN L, FmAMERD
B EfER L=, 2000, 2500, 3000 rpm T A
vy 22— k L7z PDMS 2NV (5K & R LA



Z 10:1 DEEWLTRS) 287587 31 A
ZHAE L. 190 kPa £ CTZEEFIMEIT- 7=,
LB, a7 Ly UL ZE IR E A
ML=

4. HERR

4. 1. REECHEREIEREO £ K ETHE

Sy BB 12 pL/min, H 08 40 pm D & &
DR AR O WSS % Fig. 4 (2”7, ik
DOFEHEED D, SRR O Wi 23 Ak S
5. ZENENOWFEAKORIRIE, 0.8520.05
ms (n=10) TH-o7-. WEAERNHER I
DL, /3B DR EDS 2 uL/min 2> 5 14 pL/min
DOFIPFHTH o 7.

ContinuousPhasefQ. =@0BL/min)

Fig. 4 Microscope images of the droplet generation
of a photocurable gel solution. Exit width : 40 pm

£ (b)

1500 [VEIB9.32REEB75.108 A
% RE.997) @ 45

£ 1000 g ;/Zj)‘m o
3 = 35 = mi
g o Qc =BOML/min Qu=20L/min
© 0 : : : 5 25 : :

0 4 8 12 16 g 35 40 45 50 59

DispersediphaseflowEate@uL/min Exit@Vidth@Eum

Fig. 5 Evaluation of droplet generation.

(a)Generation frequency. (b) Droplet diameter.
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Fig. 6 Microscopic images of the device before and
after the application of air pressure.
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Fig. 7 Schematic evaluation setup of the openings
of a nozzle array:.
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Fig. 8 PDMS film thickness versus spin coating
rpm.
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