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Pinched Flow Fractionation Microchannel to Sort Microring-Containing
Immiscible Emulsion Droplets

Woojun Ye, Hyunggun Kim  and Doyoung Byun'

Abstract Microring/nanoring structure has high applicability for nano-antenna and biosensor thanks to
its superior optical characteristics. Although coiling nanowires manufactured using immiscible
emulsion droplets have an advantage in mass production, this process also forms nanowire bundles.
In this study, we solved the nanowire bundle problem by size-selective sorting of the emulsion
droplets in a pinched flow fractionation microchannel. Utilizing silver nanowires and immiscible
emsulsion droplets, we investigated the correlation between the size of ring droplets and bundle
droplet. We visualized the sorting process for glass particles and microring-containing emulsion
droplets. Droplets were sorted based on their size, and the ratio of bundle droplets in solution
decreased. This droplet-sorting strategy has potential to help the printing and coating process for
manufacturing of ring structure patterns and developing of functional materials.
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Fig. 1. Process of coiling a nanowire using an
immiscible emulsion droplet

71E ARE ¥ AR e vy S o) e
B} the A seh nlEetd olHd A4 o]
= o] At (Fig 1).Y o] WL vl &g
A oA Qkel] 2Rl v ) oA e] A e
uhjj o] & 7)o /\1—§_ Zkgol oJsf T &
B7h ® mefow Wy 2ol dYE
o= Fitk 24 At EXLE}XI 2L Wk AIRE
of B o] F& ks 7 Jlvks AAlo] 3t 8t
ARk oA N gAdat wl A=) kel &
Aol AR E o] FoXA] b= - thde] e
qqm AH Qo Fol7k JFolelE Fdshl At
o] 7 mielA= Fo] 8ol ezt d 5= 3]
mheell As.o] Fofe]s} wAlE sjadd Bart itk

B

o

2.2 Pinched flow fractionation 7|t}o| Of0|3 2
X2

Pinched flow fractionation (PFF) 7]4+e] wlo] =
AES o] &3 nlo]g 2 YA} F-F+= Yamada et
al.oll oJa] S AAE AL PFF wlo] =2 )Y
S 7[EA o= e Qltel 52 Alg, g
S Ado] olojx Qe FERE Ho] 9t} (Fig
2a). A71°) W2 EFE 28l AR e st
APt el frsel T 1] dE Bl sAlel

(b)

..o.!.

Fig. 2. (a) Schematic of the pinched flow
fractionation microchannel, (b) Particle
motion in the pinched channel
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Fig. 3. Schematic of the experimental setup
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Fig. 4. (a) Size of microrings, (b) Size of
bundles, (c) SEM image of a microring,
(d) SEM image of a bundle
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Fig. 6. (a) Sorting of the microring-containing
emulsion droplets, (b) Distribution of
droplets in the outlet 1, outlet 2, and
outlet 3
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Fig. 7. (a) Positions of a specific single droplet, and (b) a trajectory of the specific droplet
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