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Fig. 1 Schematic diagram of methods for microdroplet formation. (A) T-junction. The front of dispersed
phase meets the continuous phase at the cross region of T-shaped junction, and is pressed, then forming micro-
droplet in the downstream; (B) Flow-focusing. The dispersed phase is squeezed by two counter-streaming
flows of the carrier phase, forcing drops to detach; (C) Co-flowing. The front of inner flow from the thin
round capillary centered in the micro-channel is squeezed at the exit of the capillary by the flow force from
the peripheral, and forming the microdroplet in the downstream; (D) Pneumatic pressure method. A through-
hole was formed at two vertical crossover connected channels. When gas pressure was added from one chan-
nel, it could extrude the flow in another channel, and then lead to the formation of microdroplet in the flowing
channel; (E) Optic-driven method. A focused intense laser pulse was applied at the site of a nozzle-like open-
ing between two parallel micro-channels, and the front of small portion of flow in this site was induced to
cavitate, leading to a rapidly expanding bubble to push the front portion into the continuous phase channel for
droplet formation. Collecting and redrawing them according to literatures [22,48,49], respectively
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Fig. 2 Schematic of microdroplet manipulation

(AR AL (BTG (O WM A, (D)KL, (B) UM i3k, (F) W < . AR 4 3CiHk[2,53,65,68,71,72]
CAEEL,

(A) Droplet splitting; (B) Droplet coalescence; (C) Droplet mixing; (D) Droplet sorting; (E) Droplet trapping; (F) Droplet

position control. Collecting and redrawing them according to literatures[2,53,65,68,71,72] respectively.
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Droplet Microfluidic Technique: Mirodroplets
Formation and Manipulation

CHEN Jiu-Sheng, JIANG Jia-Huan”
(Key Laboratory of Biorheological Science and Technology . Ministry of Education .
Bioengineering College of Chongqing University , Chongging 400044, China)

Abstract The high-throughput two-phase partition ability of microdroplet technique attracts atten-
tions from many researchers in many fields. This paper reviews main methods currently developed for
microdroplet formation, including hydrodynamic method, pneumatic pressure method, optic-driven
method, and also the microfluidic techniques for microdroplet manipulation, such as splitting, coales-
cence, mixing, sorting, trapping and droplet position control. Also, these methods are briefly
reviewed.
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