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Application of microfluidics in cell transfection: a review

Haiming Xu, and Jiahuan Jiang
Key Laboratory of Biorheological Science and Technology, Ministry of Education, Chongging University, Chongging 400044, China

Abstract: Microfluidics deals with the manipulation of fluidics in the structure with dimensions of micrometers or nanometers. As
an emerging field, microfluidics has numerous advantages, such as controllable fluid flow and reduced reagents consumption.
Recently, microfluidic has been applied into the area of cell transfection, providing opportunities to investigate cell transfection
process on microscale. This review summarizes recent technical development of cell transfection based on microfluidics, including
transfeceted microarray, transfecetion established in miniaturization flowing space, microdrops, microinjection and microfluidic
electroporation. The factors that affect the transfection efficiency and improvement approaches are also discussed.
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LA I M % G ORGP B AR A th 23k, LAY
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T B H AR — M e [ A R T RLFE Ak 7 =X
(i) s HE AT AR AR AR R P i — 7, i o5 — 05 W DA i
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FEAEX SE G5 F 50 5 Sl W A o ok S 40 7 D e
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T A B4R 2 100~120 pm (FH E 8] f% 300~400 pm),
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AT P A ke B AR TR B0, A8 LAY F m] AR S f A
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1L, BALBRIF A 400%400 pum?, /NP N
100x100 pm?®, PHH AT, B 5K BUR DNA %
W OE A I A TR TR R B EIE AL, B

Fig. 1 Protocol of on-chip transformation of E. coli®!. (a) Immobilization of plasmid DNA. (b) Injection collagen-E. coli cells
mixture solution into PDMS microfluidic channels. (c) Introduction the plasmid DNA into the E. coli cells. (d) Induction the gene

expression.
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HART /N, AR A Uk O SOk BK
B0 [ 20 L ) A . B RV IXRE R SR Y
W — T Bl P AR 3 0 A A S R S Al
VR AR R S s R Uk, AR G R e iR
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Fig. 2 Schematic representation of the microfluidics based single cells microinjection system®,
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Fig. 3 Four electroporation-chips™*.
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FAABL A 2 A BRI FL 2 A 0 E G 1 8K
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