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Fabrication of Three-Dimensional Complex Shape PDMS Microstencil
Using Air-Knife System and their Cell Culture Application
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In this study, we propose a fabrication method of three-dimensional complex shape polydimethylsiloxane microstencils.
Three-dimensional complex shape polydimethylsiloxane (PDMS) microstencils were fabricated by an air-knife system and
PDMS casting form preparing master mold by photolithography, diffuser lithography and polyurethane acrylate (PUA)
replication. PDMS microstencils shape was a production of the hemispherical and quadrangular pyramid. When the
prepolymer of PDMS was spin-coated onto the three-dimensional complex shape master mold, a thin layer of prepolymer
remained on top of the master's structure and consequently prevented formation of perforated patterns. This residual layer
was easily removed by the air-knife. The air-knife system was controlled by the flow rate of N2 gas and conveying speed
of the master mold. Results revealed the fabricated three-dimensional complex shape PDMS microstencils, could be useful

for application of three-dimensional cell culture device.
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Fig. 1 (a) Optical image of hemispherical shape master mold, (b)
SEM image of quadrangular pyramid shape master mold

7hs3t YFR7E sttt 7IRFe g o2 A - Ut
gos 7RIS 2 A7 Fash, ofElo] 2y
5 mfolaz sfiglo] gRE Hto] A o] A2 ZHDry Etching)k
H41412FH(Wet Etching) 537} -2 $-412] 37go] 2%t

| =2 PDMS nfo|az R4 A& o g 7tAER
%J(Gas Blowing)'*"*& o]-83t Wt} ofjojufo] Z(Air-Knife) A]
2ES ARESE nto] AR A AlAE AEEE AlE ol Bek o
T7F B} 7AER2 S e AATEA(Nitrogen Gas)ys
A EE Q2 EARSHe] mlo]a2 sfd 9] X5t PDMS 35
AlASHs o, ofojufo] AJAElS ARERE A-5S} Al2H]
& AFE olsd|er Aartao] A ZAPL 7hsRt oflojutol
25 Agste] niAE BEO| 27 PDMS $& g9 BAE
4 A3} AxgoR 43 ARk wolt). ofajgt Fiak
A wlolz2HAl A2 HPHS. PDMS RS 47 w2
A7 Kssha AR B W 37 g glo] el
PDMS tlo] 228 S 417 AR 4 9l g 7Rk,
gk, oflojuolZE ARERE ThAEAR] AHESE AIARE UREA
7EAERY AR Y 7ed] ARl ' =l ok A,
B 2R A Alo] 5 TS A mlola R A A A
oz EFE(Roll to Roll) FHI 3 thedgate] 7hs
M= Fefo] A3t Fwolct.

2 AFoM= oflojuto]lZE ARERH PDMS ulo]ZzZ Al
AA; AFg2 A2 w2 ALY B RSk Al 713 33
A 53 S = viaE 25 AR 7les AYske] 33k
5o S 2 oet 349 PDMS nloja 2 AHIAS A&}
Sk 71e ek, o & 32k B4 2= Al AlE
o2 A-gsto] In Vitro A A0] A28 FEQl 32H Al =zuf

F7leol Bt A5 THsIA

o ﬂJlO

Rl o i

e/

2. OIAE 2E HM[=

32 B PARS ZH= npAE B SAJ7REER|Q] SU-8 3
EYRAEL} tlFA e Aty B0 38 AMgSte] A2k gt
TEA UpAE] B AR 9o|HE A Alzksla BASH 1

= [e]
Hx}ol PUA (Polyurethane Acrylate)2 Z-A|510] A|ZHe AlZEd

i PDMS self-leveling |

(b) Quadrangular pyramid shape (c) Hemispherical shape

Fig. 2 Schematic diagram of 3D complex shape PDMS microstencil
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Fig. 3 Schematic design of automated gas-blowing system and
photograph
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Fig. 4 Optical image of quadrangular pyramid shape PDMS
microstencil

Fig. 5 Optical image of hemispherical shape PDMS microstencil
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Fig. 6 SEM image of quadrangular pyramid shape PDMS
microstencil

Fig. 7 SEM image of hemispherical shape PDMS microstencil
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Fig. 8 Fluorescent confocal image of HepG2 cell 3D culture using
quadrangular pyramid shape PDMS microstencil (LIVE/
DEAD® assay: Live cells stained green; dead cells stained
red)
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