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Development of digital microfluidics technology for high throughput measurements
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Towards realization of highly sensitive and parallel bio-assays, we first
achieved integration of a digital microfluidic (DMF) device with a dense microchamber array. Using
this integrated platform, we exchanged the contents of microreactors in the microchambers and
demonstrated digital counting assays repeatedly. On the other hand, we proposed and demonstrated
ratchet-based one-way transport of droplets in the DMF by fabricating channel walls that create
asymmetric potential for the droplets. We then showed that, instead of asymmetric channel walls, a
new design of micro-electrodes in the DMF device allows us to achieve the ratchet-based one-way
transport of multiple droplets in more robust manner with more flexibility for realizing highly
integrated digital microfluidic circuits.
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DMF: Digital Microfluidics

DMF

DMF

(1)DMF

DMF
Electrowetting

Drop Bot http://microfluidics.utoronto.ca/dropbot/

DMF
DMF
DMF
DMF
1A
ITO
CYTOP
100nm
C 3um
CYTOP  100nm C

DMF

A

L EOHKIER :
CYTOP(3 um)

TEOMK R :
CYTOP(100 nm)

Ayl

BNF v i—

mo

R
DMFTHBIATRE

LoC@um A Fcdo S l%ﬁ*’ﬁfﬂgﬁ
R : 1kHz

|

[mg

I

? DMF#iffic&D
o FIAZARD
) W-F v/ \—EsE
1o (Rt i
b

H

W

Y

L

N L 1

& BHILT,

N Fr IR
& EREFH
8

N

%

[3)

,.I.ﬁ

;—é AILERLI:
® i, wEE
i DMFT3|E e
= UPISTLAE
Q ERELTRE

@O, FSAILIYF =Y

DOERAKECYTOP

@Vapor Lock OilZE#iR

B 1 FI7IL7-r705 & (DMF: Digital Microfluidics) iff&
FTIFISAAT w1 OME

A DMFF/\A RERAZOF vI\—F L1 DRt &

B Bl F v\ —ADBEREADT R

C RELBBICAFTITOn/cBERE




1B

1~2pL
CYTOP DMF
CYTOP
CYTOP
DMF 0.
CYTOP
Vapor Lock Qil
DMF 1C
@
A REROMEF ) 1 AT & DR BE BRT SRR
MG — ® ok
ey (=] =
mE
e -E‘]:‘ : ) - off
SeN By -
|
' g g
WESNSEE
B off . ON off
-
2A off %_'\\ #orf ‘ #off
, &
off ?é ON off
(o3 - _
E2 SF v MEBICEDEED
2B AT B FraRE
off off off A {EEDMFOBIRREEIC LD
TR OSIRRE . [ B FE 3
‘ # ﬁﬁgiﬁﬁbg&%ﬁﬁ 5
: B IER AR B R Io & D
2B off ON off i e Sy
ERRL. ERNRERBZ (T 7
C R BB IC LD TS
off off off ETAPICIERTRRT Y Vv )L
CRARR) £
C SU-8
2C

®

B « —M—
BENICEEE/NS<LTWS

DMF /1 FEIIIT T~

E3 ZE{bicA AR EAD TR
A BEFEBV UV I TS0 T EDMFTIA ADRES B VS BER B QI DEEFERITI D B L &5



o
DMF B-

B-ga FDG B-ga

B-gal 4A 50fM 500fM 5pM p-gal
DMF
B-gal b—oal
4B

20fM DMF

B I [—mancmm |
® WERREE)

A

[B-gall 50 M [B-gal] 500 iM

o Tihir
4o
B I A=cVWVN,
) B TIRME
it 20 iM i BAROHE
8o g

1S5 =26 1A =226 T
B4 DMFSERW T VoA T 125
A RLRDBED B-galE B ERAE VA OF v/ \—F LA 1B UAD - BICHE T S ADHKT
B £F—%%6LICB—galBROBRELBREOEEGEANET 7 LT/OvRLIzHD

ahoum Bt o ] ¢ BHORE
B ek e | V o ri—OW
i ! 1 Ny PhifirO%
1 —

e
[B-gall B (M)

BA
5B
5C DMF
DMF
A B 7o C % 0.01
e 600 % 0.008
BROTTE _ ;‘% i ;E .
* :/u m . _+ %ﬁ 400 g&_ 0.004
¥, B : 0002
= A 0
on v 200 |
_—— (2] -0.00: H
KT 100 gl
i * o a
- > -
g e i THRERF > —7)
5 DMFEMERAWRI7OF v\ —PSROEDRULANEZ
A KEBHBREBRDVRUVANEZIZBO, Fro/\—NHAEBDHRE
B #1507 vt % (B8-gal+FDG) Z# DR UB UIASDIERD. B R AIBOELE T IFINAIY T TR
@

DMF

BI6A-E FEMTRMBEICESSF v MUAS TEREY
2A



E7A-D ERIRBIBRT V1 VICLDTF v MNUHRE TS

DMF

0
2
(1) Ryohei Kobayashi, Sadao Ota, Hiroyuki Noji, “Digital bioassay in digital microfluidic platform
”, International Conference on Single
Cell Research, 2016.
(2) Ryohei Kobayashi, Sadao Ota, Hiroyuki Noji, “Digital bioassay in digital microfluidic platform

54
2016.
0
o 0
o 0
(€D)
8

@



