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Generation of Janus particles smaller than 10-um in diameter
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Abstract

The particle which has two different characteristics on both sides is called Janus particle which is emerging as a key
material in microscale transport systems. For example, if one hemisphere has polarity and the other does not, then
nonpolar sides would attract each other so that a complex cluster is formed. Thus, this fascinating material can be used
as an element of twisting ball panel display, complex micro-scale clusters, drug delivery unit, and active detecting
beads. The keywords in developing Janus particle are size and uniformity. Former researches solved uniformity but
downsizing still remains a problem. There are three methods to generate small size particles in microchannels:
co-flowing, cross-flowing, and elongational flows. In this research, we generate Janus particles smaller than 10-pym in
diameter using elongational flow in microchannels. And we use UV initiator with Hydrogen UV source to solidify
micro size particles. One hemisphere of the particle is coated with rhodamin for visualization.
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Fig. 1. Principle of droplet generation
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Fig 2. Main part of microchannel
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Fig 3. Experimental setup
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Fig. 4 Janus Particle whose diameter is 50- pm. This
particle is generated when 10 u I/h inner flow rate and
450 u I/h outer flow rate are applied.
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Fig. 5 (a) Janus Particles with 12- um diameter. Inner
flow rate is 30 ul/h and outer flow rate is 2400 u I/h.
(b) Particles in the harvest region.
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Fig. 6 Transient mode (jetting occurs in the channel)
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Fig.7 Some particles merge together before arriving in
the harvest region.
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