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Abstract: Droplet microfluidics is a new area in microfluidics research and has been extensively studied

and reported due to its various unique advantages. In this paper we review the preparation and wide
range of manipulation technologies of microdroplets including splitting coalescence mixing sorting
storage coding etc. as well as their applications in chemical and biochemical analyses; we also envi—
sion the future developments of droplet microfluidic technologies.
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Fig. 1 T+junction structure chip and the discontinuous
water phase introduced into the continuous oil
phase for droplet generation ( reprinted with
permission from Ref. 8 )

1.2
(‘T”
- Anna 12
(
) » Takeuchi "
o Abate 1

Hashimoto 15
( 3 ) o
1.3 ( Co-axial flow)
16
o Cramer 1

OIL

WATER
oIL

2 12

Fig. 2 Flow-focusing geometry implemented
in a microfluidic device ( reprinted
with permission from Ref. 12 )
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Fig. 3 Schematic illustration of the systems of
flow-focusing generators ( reprinted
with permission from Ref. 15 )
a. a single flowHocusing generator; b and c. coupled flow=Hocusing

generators.

. Utada "
o Panizza
syringe pump
O—
1 =
Qs water
O=— =
gear pump = B
o1l phase
L
CCD-camera
drop frequency
| —
laser photoreceiver
emutter
4 17

Fig. 4 Schematic of the co-axial flow experimental setup
(reprinted with permission from Ref. 17 )
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Fig. 5 Optoelectrowetting-induced splitting process ( reprinted with permission from Ref. 20 )
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Fig. 6 Sequential application of passive breakup
using T—unction structures ( reprinted
with permission from Ref. 21 )
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Fig. 7 Merging of two droplets based on geometric
) structure ( reprinted with permission from
24 Ref. 23 )
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Fig. 9 Droplet sorting based on dielectrophoresis
( reprinted with permission from Ref. 31 )
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Fig. 8 Rapid mixing in droplets manipulated
by serpentine structure ( reprinted
with permission from Ref. 27 )
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with permission from Ref. 33 )
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Fig. 11 Collecting storage of droplets using a capillary
( reprinted with permission from Ref. 34 )
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Fig. 12 Sequential coding and collection of droplets .

( reprinted with permission from Ref. 34 )
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Fig. 13 Two dimensional liquid chromatography-capillary electrophoresis separation based on a droplet interface and
the two dimensional graph of a peptide mixture ( reprinted with permission from Ref. 34 )
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Fig. 15 Design of a high throughput droplet PCR device
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Fig. 17 Encapsulation of a single cell into an aqueous droplet ( reprinted with permission from Ref. 47 )
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