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For the record: The editorial content in this supplement was  created without direct 
involvement of C&EN reporters or editors.

New Horizons for Separation Science 

WELCOME TO THIS C&EN advertising supplement on Advances in High-Perfor-
mance Liquid Chromatography and Mass Spectrometry. 

These crucial analytical technologies continue to play a major role in 
chemical and environmental analysis, and we are witnessing many important new 
applications in a variety of areas. It is exciting to see these mature technologies evolve 
and move into scientifically and economically important new fields. 

This year marks the 60th anniversary of The Chromatographic Society in the UK, 
and next year will be the 50th anniversary of mass spectrometry imaging. Many of 
these trends are featured in C&EN’s in-depth coverage of the annual Pittcon event, 
which took place earlier this month, and will likely be included in upcoming editorial 
features on the Top 25 Instrumentation Companies (April 25) and Applications of Mass 
Spectrometry (May 30), to name just two.

I’m delighted to acknowledge the contributions of managing editor Michael Eisen-
stein, who will be working with the C&EN Media Group on various projects including 
the C&EN supplement series and our rapidly growing collection of sponsored white 
papers. Michael is a talented Philadelphia-based author and editor who contributes 
frequently to Nature Methods and other publications, and previously worked with the 
Seed Media Group.

Finally, I thank our advertisers and the team at Advion, which contributed an inter-
esting application note for this latest supplement. We appreciate your support.

Kevin Davies, PhD

Publisher, C&EN
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ADVANCES IN HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY AND MASS SPECTROMETRY

The initial clinical applications of MS have been as detection 
assays, offering a more sensitive and specific complement to 
immunoassays. Although far more expensive and complicated 
to use than an ELISA kit, MS can also readily distinguish closely-
related molecules that might generate false-positive results in an 
antibody-based test, thereby achieving superior sensitivity and 
accuracy. For example, Lockwood cites the challenge of using 
immunoassays to detect the low concentrations of testosterone 
found in serum samples from women and children.

Clinical researchers have been steadily pushing the perfor-
mance of the technology into exciting new frontiers, including 
broad profiling of the metabolome to identify useful prognostic or 
diagnostic indicators of disease states or drug response. Much of 
the work in this area has used a combination of liquid chromatog-
raphy separation and tandem mass spectrometry (LC-MS/MS) to 
go after ‘targeted’ sets of known metabolites, but researchers are 
increasingly embarking on ‘untargeted’ screens that attempt to 
capture the full biomolecular diversity of patient specimens—ac-
cording to one recent review, up to 5,000 distinct metabolites 
have been detected in humans to date2.

Many metabolites undergo subtle chemical modifications 
that critically alter their function or bioavailability, but also make 
them challenging to identify via standard analysis. In one of the 
Top 10 Articles presented here—a collection of our most-read 
articles on the subject of  LC and MS—the authors employ a 
variant of LC based on ‘in-source collision-induced dissocia-
tion’ (ISCID) to separate molecules from their modifications, 
which are then identified via specialized software. This made it 
possible to identify 900 different modified metabolites in urine 
samples from patients with liver cirrhosis3.

LC-MS/MS has been the standard method for metabolo-
mics profiling for some time now, but other methods are also 
being explored. For example, ion mobility MS (IM-MS) uses an 
electrical field to separate ions based on properties such as 
size and shape prior to MS analysis. This can in turn be coupled 

with ultraperformance liquid chromatography (UPLC) to achieve 
superior separation and enhanced metabolite identification with 
a higher signal-to-noise ratio4.

MS-based imaging is also opening up intriguing new pos-
sibilities, which were explored in a recent feature from Analytical 
Chemistry5. Typical experiments entail sequential collection of 
MS data at discrete points on the sample, generating site-
specific metabolomic data that can be directly mapped to the 
histological features of the specimen. This could prove extreme-
ly useful for characterizing tumor heterogeneity or defining the 
borders of a malignancy, and can even offer insights into drug 
response at the cellular level.

All of these advances collectively suggest that a future is 
rapidly approaching in which MS-based techniques are a major 
component of the clinical diagnostics world. In that spirit, please 
enjoy this special focus on Advances in Chromatography and 
Mass Spectrometry. 
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HPLC AND MS: MAKING WAVES IN MEDICINE 
Michael Eisenstein

IN A COMMENTARY published last year in Clinical Laboratory News, University of Utah 
pathologist Alan Lockwood jokingly revealed his vision for the future: “As a mass spectrometrist 
who has migrated into the realm of clinical chemistry, I frequently tell my clinical chemistry 

colleagues that mass spectrometrists want to take over the world.”1 He was clearly exaggerating, 
but MS is undoubtedly poised to become a transformative technology in the clinical world.
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Advances in Ultrahigh-Pressure Liquid Chromatogra-
phy Technology and System Design
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DOI: 10.1021/acs.analchem.5b04381

TOP TEN CHROMATOGRAPHY AND MASS 
SPECTROMETRY PAPERS 
These are the most-read papers in high-performance liquid chromatography (HPLC)/mass spectro-
metry (MS) from Analytical Chemistry and Journal of Proteome Research over the past 12 months.
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ADVANCES IN HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY AND MASS SPECTROMETRY

Introduction
A vital component of developing flow 
chemical synthesis is the ability to 
monitor the reactions in real-time. 
Techniques such as liquid chroma-
tography/mass spectrometry (LC/
MS) and gas chromatography/mass 
spectrometry (GC/MS) can take too 
long, whilst techniques such as infra-
red (IR) and near-infrared (NIR) do not 
have the specificity required to obtain 
detailed information on the reaction. 

This note covers work carried out at 
Leeds University with co-workers from 
Durham University in the area of flow 
chemical synthesis using the expres-
sion Compact Mass Spectrometer 
(CMS) from Advion of Ithaca, NY.

Instrument Set-up
A syringe was used such that the reaction mixture was infused 
into the mass spectrometer via a valve. Data from the expres-
sion CMS were then fed into the reaction optimisation and data 
processing software suite.

Results
Data obtained for the anomeric deacetylation reaction are 
shown in Figure 1, which illustrates monitoring, in real-time, 
of the simultaneous increase in product and decrease in 
starting material. Intermediates and impurities are also 
observed, thus providing valuable information about the 
reaction. This information gives the chemist an advantage 
in reaction/process understanding that is not available from 
other techniques. 

The detailed data obtained mean that reaction progress is 
understood to a much higher degree, enabling further optimiza-
tion, which is vital for process development, and can provide 
increased mechanistic understanding that can be vital in devel-
oping the chemistries further.

Conclusions
•  The expression CMS is an ideal mass spectrometer for 

integration with flow chemistry systems.
•  The input and output options available on the expression 

give it a uniquely flexible interfacing capability.

FLOW CHEMISTRY MONITORING AND OPTIMIZATION USING 
COMPACT MASS SPECTROMETRY 
ADVION, INC

•  MS provides detailed and real-time information about reac-
tions often not possible from other analytical techniques (e.g., 
chromatography, NMR, IR/NIR, ultraviolet spectro scopy).

•  Advion is experienced in the integration of the CMS into 
novel synthetic chemistry solutions.
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Additional information: 
http://www.advion.com/
applications/expression 
-applications/reaction-
monitoring-by-fia/

Figure 1 
Anomeric deacetylation reaction.
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