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Fig.1 Design of array column chromatography chip ( A) and photo of real device ( B)
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Fig.2 Fabrication workflow of the glass chip
(A) Exposure; ( B) Development; ( C) Removal of Cr layer; ( D) Etching channel; ( E) Removal of photoresist and Cr
layer; ( F) High temperature bonding.
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Fig.3 Sandwich configuration for the high pressure entry interface design ( A) and photo of the real device ( B)
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Fig.4 Design of exit interface ( A) and photo of real device ( B)
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5 (4) 1 (B)
Fig.5 (A) Mask design chip chromatography columns; ( B) Scanning electron microscopy ( SEM) image of a
packed chip column bed
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Fig.6  Array chip chromatography platform: ( A) array optical detector ( B) total layout of the array chip chroma—

tography system and ( C) cartridge for the 8 column optical detection windows
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Microfluidic Array Liquid Chromatography: A Proof of Principle Study

ZHOU Zhuo-Heng LIU Ya ZHANG Bo'
( College of Chemistry & Chemical Engineering Xiamen University Xiamen 361005 China)

Abstract Miniaturization of separation techniques can minimize consumption of solvent and requirement of
sample size and leads to high efficiency high speed high resolution and high throughput analysis. In this
study a microfluidic chip-based array liquid chromatographic platform enabling multicolumn separation and
detection was developed. The platform was based on the combination of glass poly( methyl methacrylate)

( PMMA) and polydimethylsiloxane ( PDMS) chips and up to 8 packed chromatographic channels were manu—
factured on such a microfluidic device. Pressurization experiments showed that the array chip could be reliably
used under pressure-driven liquid chromatographic mode. A nanoflow of 300 nL./min per column was realized
through multi-stage flow splitting. We investigated feasibility and effectiveness of the 8 column array chip and
obtained a high efficiency of 80000 plates per meter and a good reproducibility of RSD=1.1% for the retention
time. Using a protein digest as the sample we also explored the chip’s potential applicability in high through—
put separations of complex biological samples.

Keywords  Microfluidics; Liquid chromatography; Chip chromatography; Multicolumn array; High

throughput
( Received 7 December 2018; accepted 20 January 2019)
This work was supported by the National Natural Science Foundation of China ( Nos. 21475110 21535007 J1310024) the Fundamental Re-
search Funds for Central Universities of China ( No. 20720160051) and the Xiamen Municipal Science and Technology Plan Project
( No. 3502720173019) .



