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Figure 1 Droplet generation methods are first based on chip platform and later chip-free designs continue to develop. (a) T-junction chip (TJC); (b)
cross-shape co-flow focusing chip (CFF); (¢) microfluidic step emulsification chip (MSE); (d) SIMPLE method for droplet generation (Actuated by a
motor, capillary glass tube moves circularly in the emulsion oil, which periodically pinches off the steady liquid flow from the capillary glass tube); (e)
MiCA method under centrifugation for droplet generation (On top of the MiCA plates sample liquid is loaded, which is to be transformed into numbers

of monodisperse droplet in a swing-bucket centrifuge) (color online).
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Figure 2 Microfluidic techniques applied in some biochemical
reactions. (a) Digital quantification of nucleic acids. The nucleic acid
solution (i) is partitioned to form numbers of droplets and go through
thermal cycling or isothermal incubation (ii) for signal amplification;
the fluorescence signal can be realized by imaging tiled droplets (iii) or
serial reading (iv). (b) Three single-cell RNA library platforms: (i)
inDrop [38]; (ii) Drop-seq [39]; (iii) the solution of 10X Genomics [40].
In these methods, chips are design to form droplets that encapsule single
cell as possible. (c) In-chip droplet selection: droplets passing by are
detected and triggers electrodes to divert its direction [41]. (d) Droplet
injection: under a voltage pulse, droplet surface undergoes sudden
change so that merges to the liquid blow and soon get pushed away by
the flow [42] (color online).
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Divide and conquer: analytical chemistry of nucleic acids in droplets
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Abstract: Droplet itself is not an entirely new concept or phenomenon, but as research based on the reaction in droplets
accumulates and has been gradually applied in life sciences and biomedicine, it has now become a trend. The most
focused topics of bioanalytical chemistry using droplets are (1) droplet generation methods for high-precision
quantification of bio-molecules and (2) in-droplet molecular detection with extraordinary performance, especially the
applications in nucleic acids analyses. From our experiences in the past years, we tried to sort out some mainstream
trends in this field and thus discuss the key technological developments and applications. In the end, we summarized
several challenges in this field, wishing these open questions can inspire our peer researchers.
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