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Abstract;: Proteomics demands high resolution multidimensional separation techniques due to its

extremely high complexity. Droplet microfluidics provides a series of unique advantages in manipu-
lating micro and nanolitre samples, such as micro-volume operation, limited diffusion and none
cross-contaminating, therefore has the potential to be an ideal interface strategy for multidimen-
sional separation. Using the microchips of different structures, functions such as “droplet genera-
tion” and “oil depletion” can be realized. Based on these functions, samples can be transferred
from continuous flow to segmented flow and then back to continuous flow. In this way, different
separation modes can be combined. In this study. droplet technology was utilized as a novel inter-
face strategy in combining high performance liquid chromatography (HPLC) and capillary electro-
phoresis (CE). Using tryptic peptides mixture as a sample, this two dimensional HPLC-CE system
provided high resolution separation with a peak capacity over 3 000. This proof-of-principle study
has demonstrated the usefulness of droplet interface technology in multidimensional separation.
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Fig. 1 Schematic diagram and photographs of droplet-interfaced two dimensional coupling of
liquid chromatography and capillary electrophoresis

From left to right: droplet generation chip, droplet collection tubing and droplet extraction chip, corresponding images are shown below.
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° Fig. 2 One dimensional RPLC separation of a
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Column: CAPCELL PAK MG C18, 2 0 mm X 150 mm, 5 pm.
’ Mobile phases: A. H,O+0 05%TFA; B. ACN+Q 05% TFA; gradi-
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’ ’ ’ Flow rate: 100 pL./min. UV detection: 214 nm.
b
o b
’
2 ) 100 pL./min
, (21 min)
14. 90 minq
35. 85 min,
0. 24 min, 87,
O. 8 HZ ]
b b
’
3 —
o ’ 5 -
Fig. 3 Separation of a mixture of five protein digest
based on a droplet-interfaced 2D RPLC-CZE
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