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Abstract — Lysozyme crystallization was performed by using flow-focusing chip in droplet-based microfluidic sys-
tem. Water-in-oil droplets were formed in the system and collected on petri-dish and cross type mold. Liquid-liquid reac-
tion of lysozyme and sodium chloride occurred in the droplet and crystals were observed through microscope. Solution
pH was varied as 4.8 and 7.2. Crystals of polyhedron and plate-like shape were obtained at pH 4.8, while needle struc-
ture crystals formed at pH 7.2. Lysozyme in single droplet for two pHs were crystallized with constant or decreased
droplet size. However, crystals at pH 4.8 were only obtained in the droplet of which size was increased by the interac-
tion between droplets. Droplet volume did not change at pH 7.2 and crystals formed in both droplets.
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Fig. 1. Fabrication of microfluidic PDMS device; (A) Spin-coating of photoresist on the Si-wafer, (B) UV exposure to mask on the Si-wafer, (C)
Putting si-wafer in SU-8 developer to develop wafer, (D) Pouring PDMS on wafer, (E) Detaching PDMS from wafer, (F) Plasma bonding
on PDMS with plat PDMS. (PDMS : polydimethylsiloxane)
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42 Yo Aoz s addito] hdAio]7] ujiel &= Fig. 3. Microfluidic device for generating droplets; (A) Flow-focusing

device used in this experiment, (B) A front view of device.
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Fig. 2. Cross type mold for trapping droplets. Fig. 4. Generating droplets in flow-focusing device.
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Fig. S. Droplets in petri dish at initial time; (A) Monodisperse droplets
stabilized by surfactant, (B) Individual droplets with distance.
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Fig. 6. Optical image of droplets in petri dish at pH 4.8 after 24 hours; (A) Single droplet containing a few crystals with maintaining its size, (B)
Crystals in single droplet with decreasing volume, (C) Crystals in single droplet with decreased volume, (D) Many crystals in multiple drop-

lets, (E) Crystals formed at inner surface of droplets.
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Fig. 7. Droplets in cross type mold at pH 4.8 at initial (A,E) and
after 24 hours (B,C,D,F,G); (A) A droplet in mold at initial
time, (B) Crystals in a droplet, (C) Single crystal in evapo-
rated droplet, (D) Multiple crystals in droplet, (E) Two
droplets in mold at initial time, (F) Single crystal in a drop-
let showing volume change in two droplets, (G) One droplet
moving apart by the crystal in another droplet and rotation
occurring in crystal-containing droplet.
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Fig. 8. Droplets in petri dish at pH 7.2; (A) Monodisperse droplets
at t=0, (B) Image of droplets containing needle structure
crystals at t=180 min, (C) Optical image after 6 hours.
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Fig. 9. Droplets in mold at pH 7.2; (A) Needle structure crystal
image after 2 hours, (B) Crystal penetrating out droplet, (C)
Many crystals in big droplet covering mold after 2 hours,
(D) Droplets drifting apart and one droplet containing crys-
tal after an hour, (E) Optical image of ‘D’ after 2 hours, (F)
Optical image of ‘D’ after 3 hours.
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Fig. 10. Interaction between two droplets; (A) Droplet containing
crystal makes the other droplet move to the left direction, (B)
The left droplet moves further to the left direction after 25
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