P-01 2012

M
H
ror
H
EH
|'EI
OH
o
lon
o
M
o
)3
s
lon
rr
Mo
i1al

Y=Y Ho| A2 FFo|YA 2R o3}, F3°]-§ mixing A3
Polydopamine Microfluidic System toward a Two-Dimensional, Gravity-Driven Mixing Device
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Fig. 1. The introduction of permanent hydrophilic polydopamine (pD) microlines on superhydrophobic
AAO surfaces. The water droplet moves along the predetermined pD lines.
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Fig. 2. (@) A photograph of the pD-microfluidic device. (b) Operation of the pD-microfluidic device.
A droplet of methyl orange (10 mL, pH 4.4, red) and a droplet of bromocresol green (10 mL, pH
5.3, blue) were mixed on the pD-microlines (width = 60 mm, slope angle = 5° ). (c) Failure of
droplet mixing by various unpredictable causes during operation. Even two droplets simultaneously
applied could not be mixed due to the difference in the speed of the two droplets.
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Fig. 3. (a) Schematic of procedures to introduce a square pD micropatch (width = 200 mm) at the
intersection of the pD-microfluidic surface. (b) Overcoming the droplet mixing failure described in
Figure 2 (c) by capturing the first droplet (2nd photo). When the second droplet is mixed (3rd and
4th photos), the droplet starts to roll down (5th photo). (c) A mechanical description of the roll and
capture of the droplet. When the downward component (Fg) is greater than the upward component
(Ft,y), the droplet rolls (shown in Figures i and iii). When Fg is smaller than Ft,y, the droplet is
captured (shown in Figure ii).

il

npxsto R Zelwayl vlelaRERoly A4S Fote] FhegAE FHSUS WANOR B
AN Aol HE ARl Bt e Ae BHE skl FUF 2719 F U YT BT,



el

AN ENI TN
j.ifﬁ. "7

@ 1.5
(b) & 1.4
& 13]
< 1.2]
511
2 1.0
2 0.9
5 0384
.‘Z; 0.7
20% 3 “fmixing ster]

0 50 100 150 200 250
Reaction time (msec)

(d)=

<20

)
215

..... £ ot T .
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

Particle diameter (nm) Particle diameter (nm)

(e) 30.0

_.29.8

© 29.6

=

s &

e

: o

i 0.2

pD-microfluidic Conventional
device microfluidic devices

Fig. 4. Synthesis of AuNPs using the pD-microfluidic device.
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