
The microchips incorporate functional elements for 

sample injection, electrophoretic separation, and ESI 

within a monolithic glass device approximately the 

same size and shape as a microscope slide. Seamless 

integration of these elements preserves the inherent 

speed and efficiency of CE separations. For the data 

presented here, all channels were etched to 10 mm 

deep x 70 mm full width, with either a 10 or 22 cm long 

serpentine separation channel. All microfluidic 

channels were coated to prevent analyte adsorption 

and suppress electroosmotic flow. Automated sample 

injection is performed by applying head pressure (~2 

psi) to the wells. After injection, the CE separation and 

ESI are initiated when high voltages are applied to two 

of the solvent wells. 
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Microchip CE-ESI-MS

The coupling of capillary electrophoresis to mass spectrometry has typically lead to significant 

compromises in separation efficiency, analysis time, and/or mass spectrometry performance. 

These compromises are mostly due to the difficulty of integrating an electrospray emitter onto 

a fused silica capillary tube. At the nano-scale column volumes used by CE, it is virtually 

impossible to couple a capillary tube with an electrospray emitter without introducing 

significant dead volume. We are able to circumvent this problem by integrating both the 

separation column and the ESI emitter within a single microfluidic device. Glass microfluidic 

devices are used and electrospray is performed directly off of a corner of the device. Recent 

improvements, including novel surface coating chemistry and a new pressure-driven injection 

method, have made this a robust platform for a wide range of real world applications. 
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Electrospray plume, illuminated with a 

green laser during microchip-CE-ESI 

operation.  BGE: 50% methanol, 2% 

formic acid, 150 nL/min 
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The technologies discussed in this poster are the subject of one 

or more granted/pending patents.   

www.908devices.com/patents/
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Intact IgG mAb Characterization

The electropherogram above illustrates the 

microchip CE-MS analysis of an intact IgG 

mAb (Infliximab) coupled with an Exactive+ 

EMR mass spectrometer. Charge variants are 

separated based on differences in 

electrophoretic mobility. The basic variants are 

more highly charged, and therefore elute 

earlier in the separation. The inset figures 

above show the raw mass spectrum obtained 

from one of the charge variants. The charge 

states observed indicate that the mAb is only 

partially denatured under the relatively gentle 

solvent conditions used for this analysis.

The deconvoluted spectra shown at the right 

were generated by summing spectra from the 

3 primary CE peaks. Each peak displays the 

expected glycoform heterogeneity (162 Da 

mass differences), with masses of the CE 

peaks shifted by the mass of a lysine residue 

(128 Da). Using this data we can clearly 

identify and quantify these primary charge 

variants as C-terminal lysine variants. Less 

abundant variants can also be identified from 

the high quality mass spec data.  2K
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The data shown here indicates that microfluidic CE-MS can be been applied to a wide range of 

applications, generating unique results in very short analysis times. 

Peptide Mapping/Proteomics

MDA-MB-231 Breast Cancer Cell Extract
Washed with 150 mM ammonium chloride, Lysed/extracted with 80:20 methanol:water
Filtered (0.45 mm nylon SpinX)
10 cm separation channel, 1,000 V/cm

Promega Complete Amino Acid Mix, 2.5 mM
Background electrolyte: 50:50:2 methanol/water/formic acid
100 mM ammonium acetate added to sample as leading electrolyte
10 cm separation channel, 1,000 V/cm

B galactosidase tryptic digest, 0.1 mg/mL (860 nM)
Background electrolyte: 50:50:1 acetonitrile/water/formic acid
100 mM ammonium acetate added to sample as leading electrolyte
22 cm separation channel, 700 V/cm

Peak Capacity = 120
Sequence Coverage > 90%

Intact Infiximab, 1 mg/mL
BGE: 10:90:0.2 2-propanol/water/acetic acid
22 cm separation channel, 750 V/cm

• Applicable to a wide range of biological samples

• Minimal sample preparation

• Short analysis times amenable to high throughput

• Quantitative measurements

• Shorter analysis times compared to LC-MS

• High peak capacity

• Potential advantages for very polar and 

large/hydrophobic peptides

• Analysis times can be modulated to 

accommodate MS/MS acquisition

• Rapid analysis of intact mAbs with online MS analysis

• Minimal sample preparation required

• Separation of intact charge variants differing by one PTM

• High quality MS data for variants facilitate glycoform

identification


