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Preface

Six years have already passed since the publication of our previous book Extreme Chromatography:
Faster, Hotter, Smaller. New developments in the coupling of separation techniques with mass spec-
trometry (MS) have advanced quickly, therefore we have assembled this up-to-date compendium of
new and advanced analytical techniques that have been developed in recent years for the analysis
of various types of molecules in a variety of complex matrices. The major reason for this fast progress
in our field is the instrumental advancements in both MS and chromatography. The liquid chromatog-
raphy/mass spectrometry (LC/MS) market is extremely competitive, and multiple vendors are offering
new or improved hardware and software solutions that are the basis for development of new analytical
methods with better sensitivity, selectivity, high-throughput, and other important analytical character-
istics. High-resolution mass spectrometers coupled to chromatographic systems were much less wide-
spread a decade ago. Nowadays, it is a common standard for many analytical groups to have multiple
LC/MS systems including high-resolution time-of-flight—based mass analyzers or ultrahigh-resolution
Fourier transform analyzers, in the form of Orbitrap or ion cyclotron resonance mass spectrometers.
High resolution is typically accompanied by high mass accuracy on the condition of proper calibration
procedures. It is evident that such dramatic improvements in the quality of mass spectrometric data
provide new possibilities for an analytical chemist in terms of qualitative and quantitative analysis,
but on the other hand it requires a much higher level of expertise for an analytical chemist. Therefore,
we have to put more emphasis on the education of analytical chemists to enable them to fully explore
the complexity of studied samples.

Advancements in the field of chromatography have surely not lagged behind developments in the
MS world. The transition from conventional high-performance liquid chromatography (HPLC) to
ultrahigh-performance liquid chromatography (UHPLC) is continuing, and nowadays UHPLC
systems are dominating the field because of clear advantages in terms of speed, chromatographic
resolution, and overall performance of the system (Chapter 1). A very strong partner and competitor
to liquid chromatography is supercritical fluid chromatography (SFC, Chapter 12). Theoretical
advantages of this technique have been known for decades, but it has not been fully explored until
recent years because of the limitations of lower reproducibility and insufficiently robust coupling
with MS. Now these issues have been successfully solved, and reliable commercial systems are
now available, so we can expect further increases in the number of applications of SFC, or more
accurately stated, ultrahigh-performance supercritical chromatography. It has been generally realized
that biological systems are more complex than initially anticipated, so researchers also need more
dimensions in chromatography (i.e., multidimensional chromatography, Chapters 7, 8 and 11) and
MS (i.e., multidimensional MS, Chapter 10) to describe such complex systems in more detail. Contin-
uous progress has been observed in stationary phase design (Chapter 6) and also in the introduction of
new separation modes, such as hydrophilic interaction liquid chromatography (Chapter 2). Biological
complexity also includes various types of isomerism, which requires dedicated chromatographic
systems for their resolution, such as chiral chromatography (Chapter 3) and silver-ion chromatography
(Chapter 4). Another important trend of the last decade is miniaturization, which results in the use of
capillary or chip-based separation systems (Chapter 9). Monolithic columns have proved to be very
efficient for various applications, as summarized in Chapter 5.

Xv



Xvi PREFACE

This book includes 12 chapters prepared by scientific leaders in particular fields, who carefully
prepared or updated their chapters. We believe that this collection of up-to-date LC/MS, gas chroma-
tography/mass spectrometry, and supercritical fluid chromatography/mass spectrometry techniques
should help both newcomers and advanced practitioners to improve their theoretical knowledge and
also encourage them to implement new technologies in practice. Individual chapters show advantages
and limitations of individual methodologies, illustrated by practical examples of where these methods
can be useful. We believe that this book should be a practical guide for the laboratory rather than just
another dust-covered item in the library.

Michal Hol¢capek and William Craig Byrdwell
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