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Workshop Survey

ÅInstrument type?

ÅClasses of analytes?
ÅPeptides

ÅProteins/Antibodies

ÅMetabolites/Small Molecules

ÅDrug Metabolism/Pharmacokinetics

ÅEnvironmental

ÅPetroleum/Fuel

ÅCurrent Bottleneck in Analytical workflow?
ÅSample Prep?                   Separations?                      Mass Spectrometry?    
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Bulking-up on Testosterone

2004 
п C¢9ΩǎΣ aŀƴǳŀƭ wL!Σ               
360 samples/3 Days
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Why Change?



2017 ςс C¢9ΩǎΣ пулл ǎŀƳǇƭŜǎκŘŀȅκғнп ƘƻǳǊǎ

Bothelloet al, ClinChem. 2013 
Feb;59(2):372-80.

99 samples in 60 minutesor 2376 samples/system/day ςCycle time = 2.1 min

XIC of +MRM (4 pairs): 289.2/109.1 Da  from Sample 3 (SST) of 1Hr Acquis.wiff (Heated Nebulizer) Max. 1.6e5 cps.
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34.72

Mean Bias = ~2%
Budget = Ñ6.4%

7 years CDC Certification (1120 samples)

LabCorp: 73 pg/mL
CDC: 56 pg/mL



How and Why?
8/96 tip Automation

Positive Pressure Manifold 

ARIA 4-Channel  LC
Multiplexing - API5500

DLWII

SLE

Evaporation

Staggered  Parallel LC

!ǳǘƻƳŀǘŜŘ ά/ƭƻǳŘ .ŀǎŜŘέ 
Data reduction

120 to 30 min
Batch Build/LIMS

200 ς45 min
Bi-directional 

Heating

70 ς38 sec

1100 ς1260 pump
Fused Core LC

4000 ς5500 MS

24s window selected 
from 2.1 min LC time

4 runs in parallel

200% - 10% Data review 
5 min post acquisition
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+HV1

+HV2

Waste

BGE
Sample

BGE

Can microfluidics contribute to high throughput ñLC-MSò analysis?
ZipChipÊ CE-ESI-MS

ESI Emitter

MS Inlet

R.T. Kennedy et al.
http://kennedygroup.lsa.umich.edu/research/high-
throughput-analysis/

Kennedy Lab Work

~10 �PM �E-lactoglobulin and lysozyme
50% MeCN, 0.1% formic acid
L = 3 cm
E = 1500 V/cm
F = 180 nL/min
90 pL injection (~900 amoles)
222 Hz
500-2000 m/z

10 �PM fluroscein and rhodamine B
50% MeCN, 0.1% formic acid
L = 3 cm
E = 2500 V/cm
F = 300 nL/min
125 Hz

27 ms

54 ms


