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Abstract; The existing droplet-based single cell encapsulation technology controlled by micro-fluidics
is usually used to encapsulate micro cells with the scale of 10 micrometer and it shows disadvantages of
low single cell encapsulating rates and low survival rates. In consideration of the microfluidic pulse
driving technology can produce aqueous phase droplets in an oil phase environment and can precisely
control the droplet size, this paper proposes a droplet-based encapsulating method of shrimp oocyte

actuated by microfluidic pulse inertia force and establishes an experiment device for encapsulating large
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scale cells into single micro droplet. It researches the influence of microfluidic driving parameters on

the droplet size and single cell encapsulating rate. By adjusting the size of a micro-nozzle and driving

voltage, the aqueous phase micro droplet with a diameter of 70—180 pum is obtained, and the regular

arrangement of shrimp oocyte in the micro-nozzle is implemented in different locations on the axis di-

rection of the nozzle arrangement. A single droplet randomly encapsulated with one, two, three or

four cells is realized. The single cell encapsulating rate has reached by 40%. The results can provide

references for larger scale cell encapsulation method.
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Fig. 1  Device for encapsulating shrimp oocyte cells
into monodisperse picolitre droplets actuated

by microfluidic pulse inertia force
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Fig. 2 Fabrication of borosilicate glass micro-nozzle:
(a) borosilicate glass pipe; (b) micro—nozzle
after being pulled; (c¢) micro — nozzle after
being cut; (d) micrograph of micro — nozzle

after being cut
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Fig. 3 Micrograph of shrimp oocyte cells
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Fig. 4  Variation of droplet size with voltageampli-

tude and micro-nozzle outlet diameters
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Fig.5 Micrograph of aqueous phase micro droplets

produced in oil phase
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Fig. 6 Micrograph of shrimp oocyte cells dispersing
state uniform order status in micro-nozzle

when they are micro-feeded one by one
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Fig. 7 Micrograph of micro droplets being encapsula-

ted with one, two, three or four shrimp oo-

cyte cells
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