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Fig.1 (a) A MicroTee contains a MicroTee body. 3 female nuts (P-416) and 3 MicroFerrules (F-152)
(b) The device for single/double emulsions

(c) A schematic illustration for single droplets and double emulsions formation
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Tab.1 Summery of physical parameters of the liquids
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Fig. 3 W/O and O/W droplets size versus flow rate ratio at different dispersed phase flow rate
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Fig.4 W/O/W double emulsions. The inner phase flow rate (Q;,),middle phase flow rate (Q,)

and outer phase flow rate (Q,) flow rates are 1pL./min,9pL/min and 10pL/min respectively
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Fig. 6 W/O/W double emulsions with different flow rates(a) Q =0. 1pL/min, Q, = 2pL/min, Q, = 20pL./min
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On A Preparation Method for Double Package
Micro Droplet Based on Assembled Microfluidics

LIAO Mei-xiang' » WANG Yong', ZHANG Hai-feng', CHEN Ying®, HE Li-qun'
(1. Department of Thermal Science and Energy Engineering, University of Science and Technology of China, Hefei 230027, Anhui,
China; 2. Soft Matter Center, Guangdong Province Key Laboratory on Functional Soft Matter, Guangdong University of Technology,
Guangzhou 510006, Guangdong, China)

Abstract: This paper introduces a method for preparation of single or double encapsulated droplet by
using an assembled microfluidic system. In the micro system, a three-way joint is used to form T-
shape microfluidic channel, which makes the dispersed phase fissure to form a uniform micro droplets
due to the strong shear stress and pressure difference between dispersed phase and continuous phase.
On the basis of single droplet preparation, connecting two three-way joints with glass capillary tube,
double encapsulated droplet was directly formed through adjusting three-phase flow rates. According
to experimental results, the influence of microfluidic viscosity ratio on the droplet size was
preliminarily analyzed. The relational expression between droplet size and flow rate was obtained,
which provides a reference for preparing droplets with various sizes. Statistical analysis on our results
show that the polydispersity index is less than 3. 2% , which indicates that prepared droplets have high
uniformity. Besides, the inner and outer droplet size and encapsulated droplet number can be
controlled independently just by adjusting flow rates. The advantage of this method is that its device
can be easily assembled and disassembled, without particular hydrophillic surface treatment and high
repetition of utilization. This method can be used for large-scale production of highly uniform single
and double encapsulation droplets.

Keywords: microfluidics; preparation of micro droplets; double package; droplet uniformity; size con-

trollability



