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The LCGC Blog:
12 Tips for Successful
Chromatography in
2021
Tony Taylor, CHROMacademy and Crawford Scientific, Strathaven, Scotland, UK

Following what has a been the most challenging of years both inside
and outside of the laboratory, I wanted to produce a more light-hearted
yet inspiring review of 2020 from Arch Sciences Group laboratories. Here
then are our 12 tips for successful chromatography in 2021, contributed by
analytical chemistry practitioners from around the group, which we hope
will have a positive impact on your laboratory activities, in what we hope
will be a much brighter New Year. You will find a collection of (hopefully)
useful hints and tips based on very current issues in chromatography
practice.
1. Begin each method development
and validation using a brand new
(well-conditioned) column
peshkov/stock.adobe.com

Every different sample matrix and
eluent system we introduce into a high
performance liquid chromatography
(HPLC) system may produce changes to
the surface chemistry of the stationary
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phase. Some of these changes may be
subtle and easily reversible, while others
are more difficult to revert, such as the use
of highly bound ion pairing reagents (both
more and less volatile) or the introduction
of intractable matrix compounds. Each
change will render the column chemistry
less like it was “straight out of the box”
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and therefore make chromatographic
behaviour following a change in variables,
a little more difficult to interpret. While it
might be possible to undertake a long yet
successful method development using a
“pre-owned” column, imagine your shock
and surprise when you come to reproduce
your lovely new method on a fresh column
from the vendor and your chromatography
suddenly looks very different. Worse still,
you come to investigate three different
batch numbers of stationary-phase material
for robustness assessment during method
validation, and they all produce a different
chromatogram to the method you just
developed! We should first establish that
this is not simply a column “conditioning”
problem, but let’s face it, the secret to
column conditioning is simply allowing
enough eluent or sample matrix injections
to modify your stationary-phase surface
chemistry to an equilibrium condition—which
in itself should give you a warning that the
phase you are developing your method on,
is not that which the manufacturer sold to
you! At the very least, you should ensure
that columns are thoroughly flushed and
stored correctly after each batch of analysis or
stage of method development, but we really
would recommend you start each method
development or validation with a brand new
column that is then properly conditioned.
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2. Don’t use internal standards to
correct for fundamental method issues
Internal standards are not a panacea. Do
not use an internal standard to correct for
fundamental method problems. Fix the
problem. As an example, most modern
instruments with an autosampler are capable
of approximately 1.0% relative standard
deviation (RSD) on replicate injections of
a single “clean” standard solution. If your
precision is much worse than this, then there’s
a much more fundamental problem with your
method. Fix the problem, don’t cover it up by
using an internal standard.

3. Use of a delay switch to prevent
mass spectrometer source fouling
Boy oh boy have we been dealing with some
pretty “heavy” matrices this year! Soil extracts,
oils, surfactants, and vegetable homogenates
to name but a few. While modern atmospheric
pressure ionization (API) interfaces are relatively
robust, source performance can degrade
relatively quickly when introducing involatile
or highlight adsorptive materials. In general,
we think of the correlation between the use
of involatile buffers or the introduction of dirty
matrix materials and the frequency of source
maintenance, but it really doesn’t need to be
this way! Simple, automated valve switching
technology can be a life saver when looking
for improved instrument uptime and long
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maintenance intervals. If the column effluent
is diverted to waste during the time at which
the heavy matrix or highly buffered (typically
aqueous) portion of the eluent is eluting,
then the source can be very effectively
protected. It’s true that as chromatographers
we really fear “missing out” on seeing what
portions of our chromatogram contain, but
for well characterised methods (resulting
from good method development and
validation) this should not hold any fear for
us. Most modern HPLC systems can be fitted
with low internal volume switching valve
technology in the column compartment that
can be operated on a time basis to divert
the eluent to waste, or to a more robust
detector (such as UV) if we really do have
those fear of missing out worries.

in turn may lead to changes in peak shape
or retention time and is often the reason
we see “drifting” retention times during
an extended campaign of analysis. Always
ensure that your mobile-phase bottles are
capped (but remember to avoid vacuum
formation by using caps with at least one
small hole to atmosphere) and don’t store
eluent bottles in a warm environment or in
direct sunlight. It’s best practice (although
not always practically possible) to make
up a fresh batch of mobile phase for each
analytical campaign. Avoid capping eluent
bottles with laboratory plastic film, tin foil,
or laboratory “blue roll,” especially when
undertaking trace analysis.

4. Protect eluents from evaporation to
reduce retention time drift
Modern eluent systems often contain
more volatile buffers (ammonium acetate,
for example), pH adjusting species or
silanol masking reagents additives such as
triethylamine. It’s a fact that, on standing,
these more volatile additives may be lost
from the eluent over time, and this issue
can be exacerbated as the eluent is used up
and the headspace within the eluent bottle
increases. Of course this may mean a change
to the eluent buffering capacity or pH, which

So, this old trope was brought into
sharp focus for us in the Arch Group
laboratories during a recent method
development exercise. Most of us know
that any other electrolyte (buffer) species
present within the eluent can compete
with our analytes in the electrospray
process, but the mechanisms of the
so‑called “ion-suppression” process can
often take us by surprise. While screening
for the best API response mode for
a group of analytes, it appeared that
positive ion electrospray gave the best
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response, and as we were dealing with
analytes at very low concentration, we
plumped for this. As we began to explore
the method sensitivity, we struggled to
achieve the required limits of quantitation
and after a long optimization exercise,
tried a reduction in buffer concentration
from 20 mM to 5 mM, which brought
some improvements but, not enough.
I’m not sure why, but we looked at
the negative ion signal under these
conditions and the sensitivity had leapt
up (the analytes were polyfunctional),
and we were able to obtain both the
required sensitivity and reproducible
chromatography. A salutary lesson
in the exploratory nature of method
development in chromatography and
the highly unpredictable nature of the
electrospray process in LC–MS!
6. Use a retention gap in gas
chromatography for better sensitivity
with splitless, large volume, thermal
desorption or purge and trap sample
introduction
In our specific example we were developing
a trace analysis for a range of analytes
in organic extracts using Large Volume
(Programmed Thermal Vaporising)
injection. The analytical method was
well established using splitless injection
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conditions, but we just couldn’t achieve
the required method sensitivity and peak
shapes were a little suspect. We struggled
to optimize the injection conditions for
almost a week without success until
one of our chemists suggested trying a
retention gap. We installed just 1 m of an
uncoated (deactivated) retention gap which
immediately delivered a sensitivity increase
of more than an order of magnitude with
much improved peak shapes. We were
reminded that the mechanisms at play
during analyte/solvent focusing in GC
can be a real confounding factor or can
be used to our advantage. The uncoated
silica almost invariably allows the analytes
to travel through the retention gap and
focus in a very tight band when they
encounter the coated analytical column. The
secondary benefit, of course, is the ability
of the retention gap to somewhat function
as a guard which can be replaced when
necessary but at lower cost. We also found
out during this exercise that GC columns
which incorporate a retention gap (such as
a single column with a length of uncoated
material at the inlet end) are very much
more effective at peak focussing than two
columns joined with a column union. We
believe this has to do with the activity and
dead volume of the associated with the
union.
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7. C8 can be better than C18 (especially
with UHPLC)
We’ve spent a lot of time this year in an
in‑depth analysis of the selectivity of a whole
range of HPLC stationary-phase chemistries.
It never fails to surprise me that C8 columns
produce a very faithful reproduction of the C18
separation on a slight compressed scale. Here I
refer to the same column product line from the
same column manufacturer. As a consequence,
we have switched our focus somewhat to
using C8 columns during method development
screening, as we invariably obtain similar
results in a shorter timeframe and often better
results when using rapid gradients. While there
is a risk in “compressing” the chromatogram
from a resolution perspective, when using
ultrahigh-pressure liquid chromatography
(UHPLC), where some resolution can often
be sacrificed due to the very high efficiencies
obtained, using the C8 columns as a starting
point for method development has proved to
be very successful.

8. Screening a variety of C18
chemistries versus a wide range of
diverse stationary-phase chemistries
for HPLC method development
Again, related to our column screening
activities, we’ve been taking great interest
in building column screening sets for early
phase method development. Traditionally, our
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approach was to build an informed column
set with a range of different chemistries,
C18, C8, Embedded Polar, Phenyl Hexyl,
Pentaflurorphenyl (PFP), and so on. We
typically try to match the expected analyte
retention and selectivity behaviour with our
column choices, including considerations for
analyte Log P(D) values and pKa, especially
where we expect retention to be lower due
to the presence of more polar analytes.
However, what we have come to implement is
based on something that we have inherently
known for some time, that the range of
retention and selectivity obtainable from
the vast diversity of C18 columns alone can
deliver some very surprising results. Often,
when examining the resulting chromatograms
from a widely chemically diverse column set,
useful interpretation of the “so what, where
next” questions can be confounded by the
big differences in the data sets that result
from the various different chemistries used.
However, when screening a diverse set of,
say, six C18 columns, not only can the results
be quite surprising in terms of the variations
in chromatography, but the interpretation of
the resulting chromatograms can be more
straightforward and more amenable to
in‑silico optimization. Of course, if there are
no “promising” separation candidate columns,
one can always move away from C18 for
phase two of the column screening.
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9. Gradient delay (dwell) volume has a
big impact on HPLC method transfer
It’s not surprising that vendors are offering
UHPLC instruments which can ”emulate”
those from other vendors, given that small
differences in extra‑column volume and
gradient dwell volumes can make such a
difference to chromatographic retention and
selectivity between UHPLC systems. This was
starkly highlighted to us in a recent inter‑group
study where we needed to account for
differences in systems between vendors in
order to be able to reproduce methods on
ultra-high-performance liquid chromatography
(UHPLC) systems from different vendors in two
of our locations. Of course, if you don’t have
”emulation” capabilities on your system, it’s
reasonably straightforward to measure extra
column volumes between systems and to
balance these with modifications to hardware
(typically tubing lengths, inner diameter, and
connector types), if necessary. Of course,
this is not always possible as the viability in
system volume may be inherent within the
detector flow cells, mixers and autosampler
vales, and tubing for example, although most
UHPLC separations have some efficiency
to spare. There are also simple methods to
assess gradient dwell volume, which can be
the bigger issue with reproducing separations
across vendor platforms, in which case
software tools are available to help modify
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gradients or use delayed injection or pump
settings in order to ”balance” the dwell times
between systems. Once extra column and
gradient dwell volumes are calculated, it is
good practice to record these in the system
logbook so this work isn’t unnecessarily
repeated.

10. Expect, and plan for, proper
conditioning of GC systems and
columns
We understand that in HPLC, columns need
some ”equilibration” to achieve a steady state,
and this has been discussed in Tip 1. While we
find this generally acceptable, we often do not
have the same expectations for GC columns
and systems. The stationary‑phase coating
process tends to be more effective, and GC
column manufacturers do a pretty good job
of covering a good deal of the silanol groups
on the column surface with immobilized
stationary phase, and their deactivation
processes are very effective. However, all of
this being said, we still modify the GC column
with our samples, and matrix components
will irreversibly adsorb to the phase, especially
in the first few meters of the column. When
using particularly challenging samples (ours
contained a non‑ionic surfactant and believe
me we tried a LOT of sample preparation
approaches to remove it all), we have to
expect that some column conditioning will
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be necessary in order to reach an equilibrium
state. It is sometimes useful to inject a highly
concentrated sample in order the reduce the
number of conditioning samples required
and, as stated in Tip 6, one might try a guard
column to assess the usefulness and degree of
protection afforded to the analytical column.
This didn’t work so well in our case. Of
course, as well as the column, the inlet liner
contains silanol species and the requirement
for conditioning will depend upon the quality
of the manufacturer deactivation as well as the
type and number of samples post installation.

11. Properly investigate your
regression analysis and do not just rely
on the regression coefficient (r2) as a
measure of goodness of fit
Our technical group at Arch Sciences regularly
get asked questions about calibration and
linear regression. How do we prove the curve
is linear, should we use weighting, can you
rely on the regression coefficient to assess the
true ”quality” of the regression line, should
we include the origin in a calibration line, how
do we justify a calibration point as an outlier,
and so on and so forth. Fortunately we have
a couple of crack amateur statisticians on our
staff and we set about building some Excelbased tools for those wishing to undertake
method validation or who require some
statistical justification of approaches taken
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to calibration based on instrument response.
Linearity can be further assessed using
residuals assessment and evaluating residuals
plots alongside Signs tests for randomness.
Residuals plots can also be used for outlier
justification. Decisions on the inclusion or
exclusion of the origin can be taken using
T-tests. Analysis of variance (ANOVA) can be
used for Lack of Fit analysis, as well as to test
for heteroscedasticity and the justification for
applying a weighting to the regression analysis.
While all of these tests may seem a little “over
the top,” I can tell you that when justifying
a particular approach to a client or even a
regulator this type of in‑depth information is
very useful. Further, a more in‑depth statistical
evaluation allows for better data quality
and productivity when we use the most
appropriate regression model for quantitative
analysis, and don’t try to force all data into a
linear regression model.

12. Remember that an API interface is
a complex set of variables—which are
meant to be optimized
I guess most of us are guilty of the ”lock and
leave” approach with API interface settings.
Once we have a set of conditions for the
applied sprayer potential or corona potential,
nebulizing gas flow, drying gas flow and
temperature as well as the relative positioning
of the sprayer and sampling orifice we leave
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well alone. However, we should accept that
all of these parameters, regardless of our
notion of a ”sweet spot” or ”best value”
are interactive and depend heavily upon the
analyte, sample matrix, and eluent conditions
of our method. We have had several examples
during the year where, with a small amount
of optimization based on a very simple
iterative optimization approach (note I have
not used the words ANOVA or Design of
Experiments here) we were able to achieve
significantly improved response compared to
that obtained with our ”standard” instrument
settings. Interestingly, when we reflect on
our data optimization exercises from across
the business, the most effective parameter in
electrospray interface optimization appears
to have been drying gas temperature. I don’t
know why I’m surprised really, because we
know that the analyte gas‑phase liberation is
highly dependent upon the coulombic fission
processes that are driven by a reduction in
droplet size, which in turn is driven by the
solvent evaporation caused by the drying
gas. If there is a final message in here, it is
never to say the words ”we just can’t get the
sensitivity” when talking about LC–MS, until
you’ve tried some basic source parameter
optimization!
Best wishes to everyone for a successful year
of separations in 2021. Oh, and don’t forget to
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make sure all of your “New Year’s resolutions”
are accompanied by an improvement in
selectivity.
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How Pharmaceutical
Innovation is
Saving the World
Mike Hennessy Sr., Founder and Chairman of MJH Life Sciences

The COVID-19 vaccine, and the speed at which it was developed, is the
medical breakthrough of our lifetimes. Nine months...

canbedone/stock.adobe.com

In March 2020, the world was in the early
stages of the COVID-19 pandemic. Countries
were shut down and economies ground to
a halt in an effort to slow the spread of the
virus. Think back to March, and how much
uncertainty we were living under.
Nine months later, the FDA approved
two COVID-19 vaccines under emergency
authorization. Before New Year’s Day,
millions had received the vaccine,
including front-line physicians and health
care providers and nursing home patients,
and the most vulnerable citizens.
Nine months. Take a moment to let that
sink in.
The mainstream media has crafted the
narrative around the COVID-19 pandemic
that’s almost entirely negative. For the
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purpose of ratings, they have described
the response to the pandemic as
blundering from one mistake to the next.
There is a more accurate and
underappreciated narrative of the last
nine months. It is a story of heroism,
innovation, and precise science,
performed under unbelievable pressure.
Let’s not mince words: We all need
to appreciate the role of the global
pharmaceutical industry—the researchers,
physicians and business leaders—who are
rescuing the world from COVID-19. It’s
the medical breakthrough of our lifetime.
It is worth focusing on some important
facts.
• Since the discovery of COVID-19, here is
what scientists have accomplished: They
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identified a novel virus, unlocked and
sequenced its genetic code, created new
therapies to save lives, and developed
multiple safe and effective vaccines
using messenger RNA technology, a
technology hopefully applicable to
future vaccine development. Margaret
Liu, MD, a member of the MJH Life
Sciences COVID Coalition, called it a
breakthrough for mRNA vaccines.
• The AstraZeneca/Oxford, Moderna,
and Pfizer/BioNTech vaccines have
been approved for emergency use in
the UK. The United States has two
vaccines approved for emergency use,
one from Pfizer/BioNTech and another
from Moderna. In addition, there are
64 vaccines undergoing clinical trials
at the moment, including 20 in phase
three trials. Around the world, the
pharmaceutical industry has answered
the call and invested heavily in this
effort.
• This was the fastest vaccine development
programme in history, and it’s not even
close. David Pride, MD, a microbiologist
at the University of California, San Diego,
USA, estimates that vaccines typically
take 10 to 15 years to develop. Until
the COVID-19 pandemic, the fastest
development timeline was four years, for
the mumps vaccine.
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• Many government systems moved
quickly to lessen the burden of onerous
regulations and provide funding so that
vaccines could be developed quickly but
still with rigorous standards. Perhaps
it should be a lesson to all of us that
regulation/innovation can be calibrated
more effectively during “normal”
times as industry races to develop
new therapies for our world’s other
pandemics—cancer, diabetes, heart
diseases, and more.

We all need to appreciate
the role of the global
pharmaceutical industry—
the researchers, physicians
and business leaders—who
are rescuing the world
from COVID-19. It’s the
medical breakthrough
of our lifetime.
The next step of the process—
distribution of the vaccine—will be
as challenging as the development
phase, if not more so. But again, the
pharmaceutical industry is rising to the
occasion. Factories around the world are
working in overdrive to produce hundreds
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of millions of vaccine doses.
Already, less than a month after the
Pfizer vaccine was approved, more than
15.4 million doses of vaccine have been
distributed across the US, and more than
4.6 million people have received their
first dose, according to CDC data. Many
patients are already receiving their second
dose.
Members of our COVID Coalition told
us that the holidays slowed the rollout
considerably. Nancy Messonnier, MD, a
physician with the US National Center for
Immunization and Respiratory Diseases
at the CDC, expects a rapid jump in
administered vaccines during these first
few days of 2021.
Every day, more people will be
vaccinated. After health care workers
and our most vulnerable citizens, other
frontline workers will be next.
Remember, we did all this in nine
months, with the help, dedication and
expertise of our pharmaceutical industry
heroes. Next time you turn on the TV and
see negativity, turn it off and imagine
instead where we will be nine months
from now.
E-mail: amatheson@mjhlifesciences.com
Website: www.mjhlifesciences.com
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LCGC Columnist Anurag Rathore Receives Agilent
Thought Leader Award
Agilent Technologies Inc. has honoured Professor Anurag Rathore,
a scientist at the Indian Institute of Technology (IIT) Delhi, with the
Agilent Thought Leader Award, for his contributions to the field of
biopharmaceutical research and his work with advanced methods for
molecular characterization of biosimilars.
“I feel humbled to be chosen for an Agilent Thought Leader Award”,
said Rathore. “As one of the many researchers at IIT Delhi working in
the new COVID‑19 normal, this is an encouraging and welcome event.
The award will propel me to work harder as we strive to bring the
technologies and products we have been working on to market”.
The award Rathore received includes new Agilent instrumentation
equipment, including a liquid chromatography–QTOF‑mass
spectrometry (LC–QTOF-MS) instrument, an automated liquid handling
platform, and a two‑dimensional LC (2D‑LC) system. Rathore also
received a grant that will be used to promote academic-based research
on critical areas that are impacting the biopharmaceutical industry.
Agilent is invested in developing workflows to streamline the analysis
of critical charge and glycosylation heterogeneity of monoclonal
antibodies. Rathore’s laboratory is focusing on the best practices toward
molecular characterization of monoclonal antibody‑based biosimilars.
The goal of Rathore’s laboratory work is to create best practices that
assist commercialization of biotech drugs. In addition to his work at
IIT, Rathore also serves as a regular columnist for LCGC, where
he is the editor of the “Focus on Biopharmaceutical Analysis”
column. Further information is available here:
www.agilent.com/univ_relation/TLP/index.shtml
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Utilizing 3D-printing technology, researchers have produced a metal column for use in micro-gas chromatography (GC)
and examined its properties and ability to perform gas separations.
Micro-gas chromatographic (μGC) systems have evolved considerably since the first chromatographic gas analyzer was
fabricated on a silicon wafer in 1979 (2). While this progress has brought significant improvements a number of issues still
exist with the most critical part of the μGC system—the microfabricated separation column (μcolumn). The multi‑step
process to produce μcolumns is fraught with potential issues from the mismatched thermal expansion coefficients of
different materials to issues regarding reproducibility and consistency. The result is an expensive and time-consuming
production process with many potential pitfalls.
3D-printing technology has the potential to overcome many of the issues with μcolumns because it offers freedom of
design, complex geometry with high precision, the elimination of tooling, rapid prototyping, reduced fabrication times, and
cost‑effective customization (3,4). Furthermore, the printing substrates have the potential for ingenuity.
Utilizing this technology, researchers designed and produced a μcolumn using Ti6Al4V Grade 23 powder and a direct
metal laser sintering (DMSL). DMSL is a widely used 3D-printing technique where metal powders on the platform are
selectively sintered together by a high powered laser. The column was then coated with a stationary phase, characterized,
and used in a GC analysis.
Results of the column characterization found the 500-μm-diameter circular channel and 800 μm-wide ports to be
uniform and without distortion when examined with 3D X-ray microscopy. Furthermore, the columns displayed physical and
thermal properties similar to that of standard Ti6Al4V Grade 23 alloy with near zero porosity (~0.07%).
The column was tested with pre-treatment and stationary coating, as well as with no treatments and only with
pre‑treatment. A superior separation was achieved with the column with both pre-treatment and stationary coating when
a gas mixture of alkanes aromatics, alcohols, and ketones was investigated. Researchers then employed the column to
separate a gas mixture of 12 alkanes with the results showing no significant column or peak tailing.
Following these results the researchers anticipate that the technology can lead to further advancements of μGC
technology and further deliver the promised reduction of analysis times, resources, sample quantity required, and costs.

Reference
1.
2.
3.
4.

S. Phyo, S. Choi, J. Jang, S. Choi, and J. Lee, Lab Chip 20, 3435–344 (2020).
S.C. Terry, J.H. Jerman, and J.B. Angell, IEEE Transactions on Electron Devices 26, 1880–1886 (1979).
W.J. Sames et al., International Materials Reviews 61, 315–360 (2016).
A. Gratton, NCUR 2012, 423–431 (2012).
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MOBILion and International Research
Team Receive Grant for Parkinson’s Disease
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technical developments made by the
research group at Maastricht Multi Modal
Molecular Imaging Institute (M4I) in the
fields of mass spectrometry (MS) imaging
and lipid analysis. This research will
include use of the company’s structures
for lossless ion mobility (SLIM)-based
high-resolution ion mobility (HRIM)
instrument to identify alterations in
the metabolism of selective GSLs in
specific brain regions that contribute to
early Parkinson’s onset and accelerated
progression rates.
“We are excited to apply high resolution
separations technology to advance the
characterization of glycosphingolipids”,
said Dr. Melissa Sherman, MOBILion
Systems CEO.
The assembled international team brings
together the diverse expertise needed
to dissect the metabolic GSL map in PD
and includes Dr. Kim Ekroos of Lipidomics
Consulting Ltd., the research group of
Dr. Shane Ellis, University of Wollongong,
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Australia, Dr. Ron Heeren from the
Maastricht Multi Modal Molecular
Imaging Institute, The Netherlands, and
Dr. Nathan Hatcher from the Department
of Neuroscience at Merck.
“Mutations in the GBA1 gene—the
most prevalent genetic risk factor
for PD—results in accumulation of
glucosylceramide and glucosylsphingosine.
However, we do not know the breadth
of alterations in glycosphingolipids and
how this contributes to PD. We will
combine mass spectrometry imaging with
isotope labelling methods that allow us
to track the synthesis and breakdown
rates of glycosphingolipids in different
brain regions, in real‑time, as well as
using high‑resolution ion mobility mass
spectrometry to study how larger,
more complex glycosphingolipids are
altered in PD. With this support from
The Michael J. Fox Foundation, we can
now utilize experiments that have never
been done before to identify in what
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ways the glycosphingolipid metabolism
can be restored in PD” said Dr. Kim
Ekroos, founder and CEO of Lipidomics
Consulting Ltd.
For more information please visit:
www.mobilionsystems.com
www.lipidomicsconsulting.com
https://shakeitup.org.au
https://www.michaeljfox.org
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MOBILion Systems, Inc., Pennsylvania,
USA, and an international research team
have been awarded a grant from The
Michael J. Fox Foundation and the Shake
it Up Australia Foundation to resolve
biomarkers for Parkinson’s Disease (PD).
PD affects more than 6 million people
worldwide. Glycosphingolipids (GSLs) are
natural cellular fats and part of the PD
epidemiology. They are components of
cellular membranes that fulfil multiple
functional roles, from cell structure and
transport to signalling. However, the
contribution of GSLs to PD is not fully
understood.
The collaboration will aim to identify
alterations in the metabolism of
selective GSLs in specific brain regions
that contribute to the early onset and
progression of PD.
The project is funded by a grant from
The Michael J. Fox Foundation and
its partner the Shake It Up Australia
Foundation and builds on several
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Peaks of the Month
Martin Mullen/stock.adobe.com

•

News In Brief

The LCGC Blog: Inexpensive, Quick, and Selective: Seeking the Holy Grail of Sample
Extraction—Which key efficiency techniques can maximize your analytical goals? This instalment of
the LCGC Blog begins by describing the principles and optimization of liquid–liquid extraction (LLE).
Read Here>>

• 	Control or Chaos: How Can We Run a Gas Chromatograph from Anywhere?—This instalment
of “GC Connections” explores how the data system controls the functions of the GC instrument.
Drawing on classical electronics and instrument designs, the article describes the evolution of
instrument controls from knobs and gauges on the front panel of the instrument, to computer
control and current web-based systems. Read Here>>

enzozo/stock.adobe.com

• 	Analysis of Volatile Organic Compounds in the Environment Using TD-GC–MS—Exploring a new
thermal desorption (TD) method capable of simultaneous analysis of compounds with a wide range
of boiling points, high sensitivity, and high restore rates. Read Here>>
• 	Nanomaterials Have Come to Stay: An Overview of their Use as Sorbents in Sample
Preparation—This article reviews how nanomaterials are being used in a variety of sample
preparation techniques, such as dispersive solid-phase extraction (dSPE), solid-phase microextraction
(SPME), stir-bar sorptive extraction (SBSE), and matrix solid-phase dispersion (MSPD). Read Here>>
• 	Biopharmaceutical Analysis Focus 2020: A Virtual Symposium—Biopharmaceutical analysis is a
fast-paced and constantly evolving field, and chromatographers play a pivotal role. This two-day
virtual event, focusing on cutting-edge trends, was organized by The Chromatographic Society
(“ChromSoc”) in collaboration with LCGC and featured talks from top analytical chemists working in
biopharmaceutical analysis. It’s available now, on-demand. Read Here>>

greentellect/stock.adobe.com

• 	Identifying Algal Bloom Toxins Using LC–HRMS—Researchers from Baylor University have
identified the toxins responsible for fish deaths in Prymnesium parvum algal blooms using liquid
chromatography–high resolution mass spectrometry (LC–HRMS). Read Here>>
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Waters Appoints Huang to Board
of Directors
Pearl S. Huang has been appointed as a Director
of Waters Corporation. With an entrepreneurial
spirit and a pharmaceutical background in
senior roles at Cygnal Therapeutics, Roche, and
GSK, Huang is well set to make her mark. “I’m
honoured and excited to…help Waters pursue
opportunities for growth in the burgeoning
pharma and biopharma industries.”
Read more: https://bit.ly/3bbtIyj

PerkinElmer Fronts UK Coronavirus
“Lighthouse Lab”
The UK government has chosen PerkinElmer to
run the latest “lighthouse lab”, in Leicestershire,
England, with the capacity to process 50,000
coronavirus tests, 24-hours a day. Contracted to
the end of March—when it’s hoped that a vaccine
will be readily available—this is the sixth of its
kind to open in the UK, processing tests from
drive‑through centres, social care, and home kits.
For more information, visit:

https://bit.ly/391eXLK
Knauer Expands into LNP Equipment
In the fight against coronavirus, lipid
nanoparticles (LNPs) are a suitable and stable
delivery mode for mRNA-based vaccines. Berlinbased equipment manufacturer, Knauer are
assisting in this fight, through the supply of
production equipment for pharmaceutical LNPs,
with their jet mixing technology performing
well for small and large-scale pharmaceutical
production of vaccine LNPs.
Read more: http://bit.ly/3rXYvo8
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Comparing Multivariate
Eluent Design Spaces
for Systematic
Characterization of
(U)HPLC Columns
Arnold Zöldhegyi, Imre Molnár, and Hans-Jürgen Rieger, Molnár-Institute for Applied
Chromatography, Berlin, Germany

Developing analytical methods that are based on sound scientific
understanding of all relevant system components is one of the key
thoughts of modern quality-by-design (QbD) philosophy. Following this
principle, in this work, a novel chromatographic modelling method to
establish QbD-compliant comparative testing of eluent design spaces will
be presented and demonstrated for several applications.

Inok/stock.adobe.com

The number of high-pressure liquid
chromatography (HPLC) columns available on
the market is growing. Column vendors offer
various column dimensions and chemistries,
different particles, morphologies, and
different sizes, which can also vary from
batch to batch. New column selectivities
can indeed contribute to achieve better
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resolving potential and robustness in
many new demands to analytical fields,
including the growing market of multi‑active
pharmaceutical ingredients (APIs) and
complex biopharmaceutical (antibody) drug
products.
However, blind trust in these
technologies alone, and overlooking basic
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Figure 1: Schematic view on the chromatographic interactions present in reversed-phase
liquid chromatography (RPLC). The stationary phase is being surrounded by liquid (continuum)
that together determines the strength and type of prevailing interactions with the solute
molecules. As a result, the column provided selectivity potential highly depends on the applied
chromatographic conditions.

Chromatographic Interactions in RPLC
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chromatographic principles—such as the
strong interdependence between column,
sample, and applied method conditions—
can lead to time-consuming development
processes, accompanied by a suboptimal
method performance outcome. Adoption
of chromatography-based in silico tools,
such as method development software
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in combination with modern column
technologies (such as ultrahigh-performance
liquid chromatography [UHPLC]) however,
can be an impetus for designing new,
efficient, and robust analytical methods.
In this work, aligning all important
system components, an efficient
development strategy for comparing
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Figure 2: A recommended schematic workflow for a straightforward modelling strategy, also
promoting the use of automation algorithms for high model throughput.
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Employing hands -off automated algorithms for creating/retrieving
chromatographic data

multifactorial “design spaces” will be
introduced and demonstrated.

Characterization of Columns
Knowing and controlling chromatographic
selectivities in HPLC are indispensable for
subsequent method development success. At
the beginning of the development process,
exploring stationary phases with distinct
(“orthogonal”) selectivities can facilitate the
detection and control of unknown impurities
in a pharmaceutical sample. At later stages,
finding backup/replacement columns with
identical or similar selectivities, is essential
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to avoid delay of market entry, caused by
problems replacing columns by substitute
stationary phases.
The problem recognized, the United
States Pharmacopeia (USP) addressed
this issue as far back as 1978, with the
“L-classification” of columns, that provided
directives for finding alternative equivalent
columns. However, this was before the
advent of modern column technology, and
thus, orders stationary phases into main
categories aligning only some of the most
relevant physicochemical, but overlooking
other important properties. For example,
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their L1‑group specifies “Octadecylsilane
chemically bonded to porous or non‑porous
silica or ceramic microparticles, 1.5–10 µm
in diameter”. This included both irregular
and spherical particles, Type A and B
silica variants, not differentiating between
fully‑porous, pellicular particles, pore
sizes, and any substantial C18 surface
modifications, such as stable bonded,
C18‑PFP, and end‑capped materials. As
a result, within the group, carbon load,
accessible hydrophobic surface area, and
residual silanol‑activity can be significantly
different, thus variations in separation
selectivities are likely to occur (1,2).
Inherent problems and failures in method
transfers, robustness, and subsequent
troubleshooting processes, proved the
necessity of extending the USP‑approach
further to a more sophisticated column
classification. In 1989, Tanaka developed a
test method, known as the Tanaka‑test, to
characterize commercial packing materials
based on the measured retention behaviours
of four test compounds (3). The resulting
selectivity hexagon was then used to display
specific properties of columns according
to their ligand density, hydrophobicity,
steric selectivity, ion-exchange, and
hydrogen‑bonding capacity contributions.
At the same time in Germany, the popular
Engelhardt‑Jungheim‑Test, that worked with
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several test components to discover the
hydrophobic- and silanophilic-properties of
stationary phases, was used (4).
Following similar principles, Lloyd Snyder
meticulously selected 16 model compounds
to measure the elution properties of them
under standardized conditions, normalized
to the retention of ethyl-benzene. The
resulting six isocratic experiments at a fixed
eluent and temperature after subtracting the
largest hydrophobicity term allowed them to
describe other important column interaction
terms, such as steric effects, hydrogen‑bond
acidity, hydrogen‑bond basicity, and
ion‑exchange contributions. Placing these
attributes in a five-dimensional space,
specified with a Euclidean distance between
them, similarity factors (Fs) between columns
could be calculated. This yielded quantitative
results for comparing column selectivities,
which was included in the modelling
software used, and was later adopted by
USP (PQRI-database) (1,5).

Model-Based Comparison of Columns
Although column databases can provide
preliminary information about column
comparability, they also rely on measured
data of a few model compounds under a
preset of “isocratic” conditions and constant
temperatures. Consequently, moving away
from these conditions (for example, to
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gradient elution) will restrain their use (6,7).
It should be also highlighted that, in HPLC,
three components should be considered
in judging column performance: among
the stationary phase characteristics, the
effect of eluent- and sample properties
will become apparent (Figure 1). Thus, the
selectivity‑potential of the column will highly
depend on the sample with ionic‑properties,
sample matrix‑effects, and the applied
chromatographic conditions, such as gradient
properties, temperature, ternary composition,
pH, and so on. Also, system‑to‑system,
batch‑to‑batch variations, and accompanying
aging of columns can be expected.
To model all these influences, Snyder
and his team developed software to
substantiate separation variants for
underlying phase systems—one sample,
one column—and showed continuous
changes of eluent parameters and
temperature. The team made their first
systematic 2D gradient time‑temperature
design (tG-T) maps in 1997 to model
separations on monomeric and polymeric
C18 columns. Interestingly, they found
not only great differences between the
resolution maps of the two columns, but
also overlapping regions, where they could
provide similar (or equivalent) separation
performance (8).
Later, Kormány et al. (9) used innovative
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(tG -T-pH) 3D-resolution models, known
as “cubes”, for optimizing separation
conditions of amlodipine and 7 in the
European Pharmacopoeia (Ph. Eur.)
described impurities on eight different
L1-class columns. First, by fixing method
conditions to a generic approach, only
one column could give baseline resolution.
Using 3D-models as a basic tool to identify
optimum separation conditions, it was
clearly shown that all columns could
provide excellent baseline separations,
however with differences in robustness of
the separation capability.
Similar 3D methodology was published by
Rácz to visualize column method operable
design regions (MODRs) and discover
batch‑to‑batch differences of commercial
bridged ethylene-hybrid (BEH) columns (10).
In a more recent work, Kormány took
similar sub‑2‑µm column entities—differing
by their residual silanol activity—and
subjected these to 3D modelling. Great
differences were not only found, but
also intelligent software algorithms were
introduced to find common regions of
the MODRs, at sets of workpoints where
columns could be interchanged (6).

New Possibilities to Meet Regulatory
Expectations
The almost 20-year history of the Quality by
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Design initiative of the U.S. Food and Drug
Administration (FDA) shows that adopting
changes in the pharmaceutical‑analytical
sector is a slow process. Regulatory
intentions to move the industry
towards a more risk- and science‑based
decision‑making process however, are
clearly shown in a recently adopted lifecycle
management (Q12) initiative and announced
analytical quality by design chapter (Q14).
Inarguably, applying QbD‑framework
and lifecycle aspects in analytical method
development can increase the success of
method development, lessen the needs
of regulatory oversight, and provide
more leeway, in terms of post‑approval
flexibility—using Post Approval Change
Management Protocol (PACMP) (11–14).
Endorsed by present and future
advantages, many industry stakeholders
already use chromatography‑based
method modelling software to ensure
their method development success and
annex method development documents
(Knowledge Management Documents) to
the pharmaceutical development section of
their common technical documents (CTDs).
Published cases include new method
development for ebastine, safeguard
the existing pharmacopeial method of
pramipexole, and most recently to update
the Ph. Eur. method of terazosin. In the
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latter work, the systematic comparison
of “design spaces” was used to propose
alternative columns (2,10,15,16).

Automated Method Modelling
Workflow
Recently introduced automated algorithms
help meet new standards towards high
model throughput, by eliminating manual
mistakes when writing methods and
acquiring results. This, in turn, allows
accurate, reproducible model results at
reduced time and eluent costs, and can
be an initiator to a better acceptance of
systematic approaches among laboratory
personnel.
Figure 2 shows an example of a
modelling tool in an automated method
development strategy with the comparison
of design spaces (MODR). The work
process starts with initial selection of
columns that, as a prerequisite, produce
reasonable retentivity in the 1<k*<20
range for gradient and 2<k<10 for isocratic
elution of sample peaks under the intended
design of experiments (DoE) range. This
can be tested beforehand with a handful
of preliminary runs. The second step is to
select a meaningful 2- or 3‑dimensional
DoE for subsequent modelling. Method
parameters such as gradient sensitivity,
temperature, ternary composition or in
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Case study 1: Comparison of 3D tG-T-tC (ACN/MeOH; gradient 0–100%) models of five different Acquity-UPLC-columns on valsartan and its related
genotoxic impurities (GTIs). The red volume in the Common Design Space (CDS) shows interoperability with respect to critical resolution changes of
peaks (Rs,crit. ≥4.0) on all columns. (Courtesy of F. Alkhateeb, Waters Corp. Milford, Massachusetts, USA.)

MODR
Rs,crit.≥4.0

Setpoint

Common Design
Space

Acquity HSS C18 T3

Acquity HSS C18

Acquity CSH C18

Acquity BEH C18

AcquityCSH Phenyl -Hexyl

times and scientifically established run
orders. The runs can then be processed
in the chromatography data management
system (CDS) and directly imported into
the modelling software for the subsequent
peak-matching process. Thus, for each
phase system a specific model can easily be
created and compared using a Design Space
Comparison Module (2).
This approach combines both the
advantages of “column screening first”
and “screen continuous variables first”
approaches, described in more detail by
Dolan and Snyder in chapter 14 of Liquid
Chromatography: Fundamentals and
Instrumentation (17).

Experimental – Case Studies

Similar “overall” selectivities
the presence of ionized solutes, the pH of
the eluent A, will have critical importance
in reversed‑phase chromatography (RPC).
Various systematic models at different
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ternary compositions and buffer systems—
for example, at acidic, neutral, or basic
pH-values—can be created. Automated
experimentation using special algorithms
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Distinct selectivity
allow for one‑click implementation of the
12 required injections per sample and
column. For multiple columns and samples,
one can use pre‑calculated equilibration
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In this part, several industry-relevant
application examples will be demonstrated,
showing the main benefits of applying
model-based systematic approaches in
comparison of Eluent Design Spaces.
Please view the Case Study diagrams
for each specific case study. The relevant
experimental conditions are described and
commented in the Case Study texts.
Case study 1: Comparison of 3D t G ‑T‑t C
(acetonitrile/methanol; gradient 0–100%)
models of five different UHPLC columns
on valsartan and its related genotoxic
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Case study 2: Comparing 3D tG-T-tC (ACN/MeOH; 0–100%) of three USP L1-class columns with different overall characteristic (dimensions, surface
modification, particle size-, and morphology) using a 9-component model mixture. As shown, the Common Design Space’s red volume is being reduced
by the single models’ unworkable regions. However, the CDS also illuminates the combinations of method parameters where despite the integral
differences, all three columns are interchangeable.

Method Region with
overlaps of peak No.
7-8.

Common Design Space

impurities (GTIs). Other, than the
different column materials, all applied
chromatographic conditions were
identical (column: 10 × 0.21 cm, 1.7‑µm;
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ACE Excel 2 C18

ACE Excel 3 C18 -PFP

F = 0.4 mL/min; V inj = 3.0 µL; Eluent A:
water+0.1% formic acid [FA], Eluent B1:
ACN+0.1% FA, Eluent B2: MeOH+0.1%
FA, gradient 2→98 %B). Within the maps
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Method Region with
overlaps of peak No.
8-9.

Halo C18

of the critical resolution threshold (R s,crit.)
was set to ≥4.0, showing the MODR
in red. The blue curvature indicated a
peak‑overlap; that is, that the last peak—
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valsartan—was prone to coelute with
dibutylnitrosamin. Therefore, these peaks
were identified as the critical ones and
are shown in red on the chromatograms.
Another conclusion was that the columns
from L1-class provided fairly similar
selectivities over the full range of the
model design space. The phenyl‑hexyl
column however (L11‑class) provided
quite different selectivity, showing even
different critical peak pairs at the selected
setpoint, as shown in Case study 1 at the
very right.

13
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Case study 2: Comparing 3D tG -T-tC
(acetonitrile/methanol; 0–100%) of three
USP L1-class columns using a 9-component
model mixture. The Excel‑family had a
fully-porous morphology, whereas the Halo
core–shell a pellicular morphology. The
Excel 3 C18‑PFP contained pentafluorinated
phenyl groups among the “regular” C18
alkyl-bonds. This surface modification was
assumed to provide alternate selectivities
for aromatic compounds in the model
sample (peak 6–9). By observing the
design spaces however, larger differences
were discovered for the Halo C18 column.
Subsequently, based on the common
design space (intra-column MODR) an
equivalent setpoint (tG = 15 min, T = 30 °C)
was selected, specifying methanol as the
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Case study 3: This case study shows a comparison of 3D tG-T-tC (ACN/MeOH; 0–100%) models of three competitive core–shell type C18 columns with
a double-API-sample, including their 12 related process impurities. Although possessing high similarities, the Method Operable Design Regions (MODRs)
of the models clearly illuminated significant differences: column interchangeability was only possible for 2-2, but not for all 3 columns. (Courtesy of E.
Karaffa, Richter Gedeon Nyrt., Budapest, Hungary)

Column equivalencies

Common MODR

Cortecs C18

Column equivalencies

Kinetex C18

Halo C18

No overall equivalencies

organic solvent (tC = 100%). Under the
specified conditions all three columns
gave very similar resolving power (see the
chromatograms), resulting also in a different
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critical peak-pair for the Halo-C18 column.
Columns as indicated in the figure:
ACE Excel 2 C18 (5 × 0.46 cm, 3‑µm);
ACE Excel 3 C18‑PFP (7.5 × 0.46 cm,
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3‑µm), Halo C18 (5 × 0.3 cm, 2.7-µm).
Flow‑rate was uniformly set to 1 mL/min.
Eluent A was water+10 mM FA, Eluent
B1 acetonitrile and Eluent B2 methanol
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(gradient 5→100 %B) (B = B1 [ACN] + B2
[MeOH]).
Case study 3: This case study shows a
comparison of 3D tG -T-tC (acetonitrile/
methanol; 0–100%) models of three
core–shell type C18 columns with a
double‑API‑sample, including their 12
related process impurities. Despite the fact
that the columns possess very comparable
chemical entities, the comparison of their
MODRs showed that no equivalency of
baseline separation (R s,crit.≥1.50) could be
found between them all, under the applied
modelling conditions. The single resolution
maps however, clearly indicated that at
tC = 13% methanol, equivalent method
regions can be located between Cortecs
C18-Halo C18- and Halo C18-Kinetex C18
columns.
Columns: Waters Cortecs C18 (15 ×
0.46 cm, 2.7‑µm); Advanced Material
Technology Halo C18 (15 × 0.46 cm,
2.7‑µm), Phenomenex Kinetex C18 (15 ×
0.46 cm, 2.6‑µm). Flow‑rate was uniformly
set to 0.8 mL/min. Eluent A water+10 mM
FA, Eluent B1: acetonitrile, Eluent B2:
methanol, gradient 40→90 %B).
Case study 4: Comparing 3D t G -T-t C
(acetonitrile/methanol; 0–50%) models
of two instruments differing only by
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Case study 4: Comparing 3D tG-T-tC (ACN/MeOH; 0–50%) models of two instruments differing only by their effective dwell-volume and their properties
of gradient mixing system (high-pressure vs. low-pressure). Although a high level of similarity between the two instrument’s MODRs can be first
observed; the merged MODR clearly elucidates the neccessity of a modelling approach in order to prevent any Out of Specification (OoS) as result of
differences in the instrument’s solvent delivery/mixing properties.

(c) Moving the Setpoint
for both inst. in the
Robust Method Region

Common MODR

(a) Setpoint is in the Robust Method
Region

(b) Setpoint is at the Edge of Failure
(EoF)

High-Pressure Instrument with VD =200µL

Low-Pressure Instrument with VD =380µL

Change in critical peak-pair

The better retained peaks, however,
eluted later, as expected. This behaviour
was attributed to certain differences in
mixing properties (accuracy), especially
presenting at lower %B, compared
the two systems. Nevertheless, by
following‑up these differences on the
models, easy adjustment of the setpoints
([a] and [b]) towards a common robust
region was possible (c).
Instruments: Nexera X2 UHPLC
(Shimadzu), equipped with high-pressure
ternary solvent delivery system; H-Class
Plus UPLC equipped with low-pressure
quaternary solvent delivery system
(Waters). The chromatographic column
for both instruments was the very
same Halo C18 (10 × 0.46 cm, 2.7‑µm).
Flow‑rate was set to 1.0 mL/min. Eluent
A water+10 mM FA, Eluent B1 acetonitrile,
Eluent B2 methanol, gradient 20→100
%B. Sample: Cannabis sativa plant extract
(V inj = 2.0 µL).

Conclusion

their effective dwell-volume and their
properties of gradient mixing system
(high-pressure vs. low-pressure). Both
the single and combined MODRs showed
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similarities between the two instruments.
However, also slight differences can
be observed—most likely due to the
differences in dwell volume delay and
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the type of gradient mixing properties.
Interestingly, despite the larger dwell
volume, the first peak was prone to
elute earlier on the low‑pressure system.
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Current column characterization
procedures often lack systematic
considerations of mobile phase and
sample influences; hence, they offer only
limited applicability. In this work, an
efficient method development workflow
was introduced to build and compare
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column design spaces. As shown in
several case studies, the proposed
systematic approach provides more
transparency in conducting column
orthogonality and equivalency tests and
supports method transfers. This ultimately
leads to better science- and risk‑based
decision-making that is more and more
requested by regulatory agencies.
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Trends and
Developments
in Data Handling
—Interviews by Alasdair Matheson and Lewis Botcherby

A panel discussion on the latest advances and future developments in data
handling.
Q. What is currently the biggest
problem in data management for
chromatographers?

Orlando Florin Rosu/stock.adobe.com

Shawn Anderson: The biggest
current challenge for chromatographers
in managing data is integrating
chromatography results into a larger data
ecosystem. While there are a variety of
different scenarios, a common example
is where a lab manager would like the
laboratory information management system
(LIMS) connected to a chromatography
data system (CDS). The sheer number of
vendors, platforms, and IT environments
in this solution space can be daunting.
Fortunately, some options are now available
that enable this CDS–LIMS connection with
a few straightforward configuration steps.

22

2
27

The LCGC Blog
Tips & Tricks GPC/SEC

8
32

COVID-19 Vaccine
Q&A Giera

10
35

News
SCM-X Preview

13
37

Darren Barrington-Light: Data security
and integrity, and ensuring this during the
data’s entire life cycle, are key concerns for
many chromatographers. This permeates to
nearly all laboratories where data is relied
on for product release or any form of
quality control. In compliant laboratories,
the most recent focus is on data integrity
and demonstrating control of processes
by ensuring appropriate reviews of data
are taking place. This is not about simply
viewing audit trails and trying to identify
anomalies but really understanding what
events occurred in the system during the
data life cycle that could affect results;
such as manual changes on an instrument
during an injection or manual integration
of a chromatogram. CDSs that can
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highlight these incidents make it easy for
reviewers to discover whether they did or,
importantly, did not occur and investigate
accordingly.
Another challenge we consistently
hear from our customers and industry
leaders is lack of integration between and
across systems because of proprietary
data formats or software incapability. For
example, mass spectrometry (MS) usage
in routine laboratories is becoming more
prevalent and many software packages
are not optimized for compliance or
networking of these instruments leading
to siloed data with inherent backup and
archiving risks. This “siloing” ultimately
limits the value of the data collected. A
laboratory-wide CDS that is designed to
support both chromatography and MS in
a network environment can connect these
workflows and deliver compliance with a
common data format stored in one central
location.
Proprietary data formats also lead to
data silos but through more widespread
implementation of open standards for
data, we can begin to realize the full value
of chromatography data.
Graham A. McGibbon: Productivity is
a prime goal of chromatographers, so
a major daily challenge is to rapidly and
easily collect, compare, and interpret
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data to deliver results—from a collection
of different instruments, CDSs, and
methods—for multiple samples and
injections. Even with “enterprise-scale”
systems there will surely be heterogeneity
in hardware and software versions,
detectors, methods, various metadata, and
digital data formats that can complicate
rapid results assembly for decision‑making.
Some may face difficulties innovating
to enhance quality while satisfying
compliance requirements.
Stephen McDonald: Our focus has been
in the laboratory performing routine
analyses where chromatography data
systems are the most actively used tools
to generate data. The most important
requirement that we gathered was that
any solution used in these types of
laboratory-based businesses must be able
to be in an operating state that complies
with local regulatory requirements.
Beyond the requirements of compliance,
one must then resolve the issues facing
chromatographers, which currently focus
on consistent and accurate integration of
complex chromatograms, particularly for
analyses such as impurity and stability
evaluation. Second is the ability to pool
and access large data sets, which can
then be used for comparative trend
analysis for the purpose of understanding
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how to achieve better quality—currently
a challenge because most businesses
generate data in multiple data formats.
This is particularly important in companies
that see the value of method life cycle
management as part of the adoption of
new ICH guidelines, such as Q12 and Q14
for method development. Traditionally
the documentation supporting method
development was considered outside the
realm of “regulated data” but these new
paradigm shifts, to include knowledge
gathered during method development and
include in a regulatory submission, move
that line of “compliance”. These emerging
expectations require tools that can store
large amounts of data, extract and
compare across multiple data formats, and
finally store information over long periods
of time whilst making it readily available for
review and reporting.

Q. What is the future of
data handling solutions for
chromatographers?
Shawn Anderson: We feel the future of
data handling goes beyond CDS and LIMS
products. Our customers are telling us
that they want (and need) to interrogate
their data in new ways rather than the
traditional “how pure is my sample”
question. For example, can they extract
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causal relationships between product purity
and yield, and any number of external
factors such as raw material source,
synthesis step variation, and even shift
productivity. To do this, they need access
to a much larger data lake which contains
all of this information, including the
chromatography results.
Darren Barrington-Light: I see three
main trends: First, the adoption of cloud
and deployment of the CDS as software as
a service (SaaS). This provides on‑demand
data handling across the laboratory and
delivers the highest levels of data security
while driving down operational costs
for in‑house administration and capital
expenditure for server hardware.
Second, I envisage an ecosystem of
connected applications that would allow
laboratories to build their own solutions
based on their workflows. Furthermore,
the adoption of cross‑supplier standards
for data, such as those supported by
the Pistoia Alliance, have the potential
to transform the laboratory by enabling
cross‑technique and cross‑supplier review
of data, enabling a truly connected digital
ecosystem that offers collaboration and
helps to accelerate scientific discovery, drive
productivity, and minimize risk.
Third, many companies are establishing
company-wide pools for all laboratory
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or even all analytical data, also referred
to as “data lakes”. This data can then be
associated with data managed in relational
databases, like chromatography data. These
organizations hope to use data lakes to
improve data access and overcome silos.
Data lakes would also enable artificial
intelligence (AI), machine learning (ML),
and deep learning (DL) to extend the value
of data.
Graham A. McGibbon: A shift and
transformation of technologies to
support a wide range of cyber‑resilient,
enterprise‑scale, virtualized, distributed,
and services‑based data handling solutions
is already taking place for all data analysts,
including chromatographers. Innovative
and sophisticated chromatographic
instruments and CDS software will still
require some proprietary technologies
for optimal control, data acquisition, and
pre‑processing. Future systems will simply
or automatically and seamlessly be able to
transfer captured data and results to other
software systems.
Stephen McDonald: We hear that
scientists need tools that can improve peak
integration and automated creation of
results for better accuracy and consistency,
store large amounts of data in an
accessible and open format, and extract
and compare information over long periods
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of time and across multiple or unified data
formats.
These tools will need to be able to share
this information over large geographies and
operate at performance levels that do not
inhibit the use of those applications.
The future tools must be “easy to use”
and provide a guided workflow just like
those we use today for banking and
shopping online.

Q. What one recent development
in “Big Data” is most important for
chromatographers from a practical
perspective?
Shawn Anderson: Plainly put, it’s the
cloud. The value of having instantly scalable
storage without having to negotiate with
an overburdened IT department cannot be
underestimated. There are many additional
benefits such as simplified back‑up/restore
and connectivity across globally dispersed
laboratories. Many software solutions now
support cloud integration for these very
reasons. Some vendors offer a stepwise
approach based on comfort level and
organizational flexibility. For example, a
less flexible laboratory may only want to
store data in the cloud, keeping other
essential components on‑premise, while an
organization more open to change might
want a fully cloud‑based solution.
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Darren Barrington-Light: Leveraging
the power of the cloud has recently been
made possible for chromatographers
through support for infrastructure as a
service (IaaS) in CDS and LIMS software.
Uplifting central network resources, such
as servers, databases, and file storage, to
the cloud can deliver both cost‑savings and
performance gains. Using the elasticity of
cloud computing, laboratories only need
to pay for what they use and can quickly
ramp up or down resources to meet
local, regional, or global demands. This
eliminates the need to spec servers for
peak usage and can deliver extra compute
power should it be required at peak times
potentially delivering “workstation-like”
performance in the network, even for
large data sets like MS.
Graham A. McGibbon: We are so
familiar with the term “Big Data” that it
may be used when it wouldn’t apply—
most organizations’ own chromatography
data is not considered “Big Data”. It may
come from a variety of sources and each
may contain many data points, but unlike
genomic data, for example, the scale of
data is not truly large, and data processing
to a much smaller useful set of peaks is
typically straightforward using traditional
methods. Nevertheless, some “Big Data”
technologies may be used to store and
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transfer chromatographic data more
effectively or to assess the performance
and usage of chromatographic equipment
and data at an organizational asset level
to help make educated decisions about
future capital investments in hardware and
software.
Stephen McDonald: The biggest
development in “Big Data” is the speed
at which we have seen its application
multiply, today there are so many new
applications being explored by so many.
The number of players has dramatically
increased and the sheer number of people
and companies driving/collaborating
on “Big Data” solutions has increased
exponentially. Proposals for the application
of “machine learning” to solve some of
those challenges of complex integrations,
and improvement and expediting for
design of experiments (DOE) are some of
the exciting things we are seeing.
A stepping stone on the path of “Big
Data” is “automated system integration”,
allowing data to flow safely and traceably,
between “best-in-class” applications.
This opens the door to innovation and
leveraging the data a scientist may already
have to create smarter and more timely
insights, whether this is in quality control
or in discovery of new molecules.
We are looking forward to working
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with companies and other vendors in this
space to see what will deliver benefit to
laboratory workflows.

Q. What obstacles do you
think stand in the way of
chromatographers adopting new
data solutions?
Shawn Anderson: The bad news is there
are many obstacles. The good news is
that they can all be overcome with an
open attitude and a bit of persistence.
One common barrier that we encounter is
a reluctance to change what has always
worked well in the past. While another
is an often unfounded fear of increased
complexity and cost. Vendors in the
industry share the responsibility with
customers to make the future accessible,
by streamlining adoption steps, proving
equivalent functionality, and reducing
validation costs.
Darren Barrington-Light: For many
chromatographers the biggest obstacles
to adopting new solutions are compliance,
(re)validation, and previous investments
into legacy systems with proprietary
data formats. The big challenge is
adopting new technology capabilities
while preserving existing information
and capabilities of current systems.
Aligning the various stakeholders in large
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organizations with complex structures
and competing goals is another. IT may
want to place all new applications in
the cloud, but the laboratory may be
hesitant to store their valuable data,
and quite possibly intellectual property,
in the cloud due to perceived security
risks and uncertainty around validation
requirements. Fortunately, these concerns
can be mitigated through appropriate
contracts with internet service providers
(ISPs) and cloud providers. Still, for many
users just the idea of redeploying and
revalidating their systems is unpalatable
and can outweigh any potential benefits
they may see. Companies can provide
validation services and documentation
that alleviate these pains, streamlining the
process and enabling chromatographers to
take advantage of the latest data handling
solutions available.
Graham A. McGibbon: Chromatographers
will continue to value getting reliable
results faster and more simply and being
able to design effective experiments to
characterize and understand materials.
So, to rapidly and consistently exchange
methods, data, and results, they need to
have simple but extensive programmatic
application programming interfaces (APIs)
and user interfaces (UIs) that allow easy
connections between the CDS and other
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software systems and informatics tools.
The consequent challenge will be to
work collaboratively using those other
systems so their key results—namely
assigned and integrated peaks having
properties such as relative area and widths
that are the deciphered outputs of the
chromatographic data—can be examined
and understood in larger contexts, such as
making quality materials.
Stephen McDonald: For most of our
customers the need to be compliant and to
maintain a strong data integrity position is
the first hurdle any new technology must
clear before being accepted. Currently the
barrier to adopting an improved software
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update, instrument, or analytical method
is the hurdle of qualifying, verifying, or
validating that change.
There is a big drive to work with
regulatory agencies and expert groups to
change this stagnating paradigm in the
regulatory space, and then provide tools,
data, and services that customers can
leverage to properly risk‑manage changes
to make their laboratory processes faster
and more automated. This, at the same
time, will help make their products safer.
These concepts are being promoted by the
FDA’s center for medical devices (CDRH),
such as the case for quality computer
software assurance (CSA) guidance, and
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Tips & Tricks GPC/SEC:
Cumulative
Distributions and
Cumulative Match
Calibration
Daniela Held and Wolfgang Radke, PSS Polymer Standards Service GmbH, Mainz, Germany

Typically calibration in GPC/SEC is accomplished using narrowly distributed
standards of known molar masses yielding relative molar masses for the
analytes. If narrowly distributed standards having the same chemical
structure as the analyte are not available, the use of broad standards for
calibration is a cost-effective and easy-to-use alternative to molar mass
sensitive detection. This instalment of Tips & Tricks describes the cumulative
match calibration in more detail.

aperturesound/stock.adobe.com

Size-exclusion chromatography (SEC),
also referred to as gel permeation
chromatography (GPC), is the method
of choice for molar mass determination
in research and development (R&D)
and quality control (QC) laboratories.
The simplicity of GPC/SEC and the
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detailed information it provides makes
it the workhorse for molar mass
characterization of macromolecules.
Unlike other methods of molar mass
determination, GPC/SEC does not only
provide molar mass averages but allows
determination of the complete molar
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If true molar masses are required,
for example for registration, kinetics
or research, relative molar masses are
often not acceptable. GPC/SEC with
expensive additional detectors, such as
online light scattering (LS) or viscometry
detectors, might be applied to obtain
accurate results. However, apart from
methodological challenges with such
instrumentation, availability of such
instrumentation and qualified personnel is
not given in every laboratory. Therefore,
affordable and easy‑to‑use alternatives
to narrow standard calibration are
often sought. Methods to overcome the
calibration problem for those applications
where no narrowly distributed standards
are commercially available have been
recently reviewed (1). A method that was
of particular interest to many readers, was
the cumulative match calibration, which
is discussed in this instalment of “Tips &
Tricks GPC/SEC” in more detail.

Figure 1: Comparison of differential and cumulative (integral) molar mass distribution.
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However, GPC/SEC separates by the size
of the molecules in solution and not by
molar mass. It therefore requires calibration,
which is typically accomplished using
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Cumulative Distributions

narrowly distributed standards of known
molar masses. If the chemical structure of
the calibrants deviates from that of the
analyte, the molar masses derived are only
relative to the calibration standards applied.
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most important molecular properties is
the molar mass. Typically, molar mass
distributions in GPC/SEC are graphically
reported as differential and cumulative
molar mass distributions, w(M) and
Cum(M), respectively. The former usually
presents a more or less bell-shaped curve,
the second is a monotonic increasing
function resembling the form of the error
function (Figure 1).
The total area below the differential
distribution curve represents 100% of
the mass of the sample. The area fraction
from molar mass zero to a molar mass
M therefore represents the fraction of all
chains having a molar mass lower than M.
By plotting the area fraction as a
function of molar mass, M, the cumulative
or integral molar mass distribution Cum(M)
is obtained. Usually, the cumulative
distribution is normalized to 100%.
Thus, the cumulative distribution
describes the weight fraction of all chains
having a molar mass lower than M.
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Distribution functions of properties are
normalized mathematical functions that
indicate the proportions of the variable
property values. Distributions can be
represented as differential or integral
(cumulative) distributions.
For macromolecules, one of the
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M

∫ 0 w(M’)dM’
× 100
Cum (M)/% = ∞
∫ 0 w(M’)dM’

[1]

Though the cumulative distribution is
usually shown graphically, it can easily be
provided as a numeric table of data pairs
M, Cum(M).
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Figure 2: Assignment of molar mass to elution volume by cumulative match/integral calibration
procedure. (a) Identification of cumulative distribution value for selected molar masses. (b) Assignment
of elution volumes to values of cumulative distribution from the integrated chromatogram.
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having the same chemical structure as the
sample to be analyzed.
To assign a molar mass to an elution
volume, the reference sample is run on the
column combination to be calibrated, to
obtain the respective chromatogram, S(V).
Because in GPC/SEC large chains elute
first, followed by the lower molar mass
chains, while molar mass distributions
are usually plotted from low to high
molar masses, the differential molar
mass distribution at first glimpse looks
like a mirrored chromatogram (Figure
2). However, this first impression is
not completely correct because the
chromatogram comprises both systemand sample‑related information, while a
true molar mass distribution only reflects
sample properties (2).
The total area below the chromatogram
represents the complete sample mass
injected. Macromolecules having a molar
mass lower than M will elute at elution
volumes larger than V(M). Consequently,
the weight fraction of material having a
molar mass lower than M is given by:
0

∫ V(M) S(V)dV
× 100
I (V(M))% = ∞
∫0
S(V)dV’

Elution Volume (mL)

Cumulative Match (Integral)
Calibration
Cumulative match calibration utilizes at
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least one broadly distributed reference
sample of known cumulative distribution
(a table of data pairs with M and Cum(M)
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[2]

Since the weight fraction of material
having a molar mass below M must equal
the weight fraction of materials eluting
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later than V(M) we have:
M

Cum (M)/%=

0

∫ 0 w(M’)dM’
∫ V(M) S(V)dV
×100= I (V(M))% = ∞
×100
∫ ∞0 w(M’)dM’
∫0
S(V)dV’

[3]
The equation assigns a molar mass M to
an elution volume V(M).
In a graphical sense, one has to
normalize the chromatogram and the
molar mass distribution of the reference
material to 100%. Afterwards one selects
a molar mass from the distribution and
determines the corresponding value of the
cumulative distribution, Cum(M) (Figure
2[a]). In the next step one needs to identify
the obtained value of Cum(M) from the
integrated chromatogram I(V) and assigns
the corresponding elution volume (Figure
2[b]) to the molar mass selected before.
By assigning elution volumes in that way
for a series of different molar masses from
the distribution of the reference material, a
number of data points V(M) are obtained,
which then are fitted in the same way
as when running narrowly distributed
standards (Figure 4).
Such manual assignment of molar
masses to elution volumes by cumulative
match calibration is not difficult, but
tedious. Fortunately, modern GPC/
SEC software allows assigning a
cumulative calibration table from a file
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Detector Response (mAU)

Figure 3: Baseline subtracted chromatogram of a Heparin Sodium Molecular Weight Calibrant.
Integration limits exclude the salt peak. The integrated chromatogram in the inset is used to
determine the elution volumes corresponding to Cum%(M)-M(V) pairs of the CoA.

for cumulative match calibration are
not commercially available, they can be
created relatively easily for a particular
application. An older, but tedious
approach is fractionation by either
using preparative GPC/SEC columns or
by solvent/non-solvent precipitation,
followed by molar mass determination
for each fraction. Today, utilizing GPC/
SEC with advanced detection methods,
such as light scattering or viscometry,
presents a much more convenient method
to determine the cumulative distribution
for a reference material. Such analysis
can be provided by appropriate contract
laboratories.

applying several reference materials for
cumulative match calibration, which differ
in the ranges covered by their molar mass
distributions.
To overcome the influence of column
dispersion, baseline quality, and choice
of baseline and integration limits (3) on
the data points at the extreme low and
high weight fractions, it is recommended
to concentrate on the range between
approximately 2% and 98% of the
cumulative distribution.
The influence of baseline quality and
the choice of the limits can be further
reduced by creating the calibration
curve from the combined data of several
injections of the same reference material.

Requirements and Limitations

Elution Volume (mL)

to a chromatogram and automatically
performing the required assignments for
a large number of molar masses in a userfriendly way.

How to Obtain Reference Material
for Cumulative Match (Integral)
Calibration
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One example for cumulative match
calibration is the characterization of
low molar mass heparins according to
United States Pharmacopeia (USP). USP
provides the required reference materials
with tabulated cumulative molar mass
distribution.
However, if suitable reference materials
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A prerequisite for a sample intended
to become a reference material for
cumulative match calibration is its longterm stability.
Ideally the reference sample covers a wide
molar mass range and shows a uniform
distribution with just one maximum.
The cumulative match or integral
calibration curve is valid only for samples
covering a molar mass range within
that of the broadly distributed reference
material. The problem of an insufficient
coverage of the molar mass range
for own samples can be overcome by
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Application Example
For the molecular weight determination,
according to the Heparin Sodium
monograph, the USP provides reference
material together with a Certificate
of Analysis (CoA). This CoA contains a
table of “MW” and “% below MW”
information, that is, the cumulative
distribution required to perform a
cumulative match calibration.
This Heparin Sodium Molecular Weight
Calibrant is first injected onto the
column(s) to be calibrated.
Figure 3 shows the chromatogram
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Molar Mass (g/mol)

Figure 4: Overlay of three calibration curves created from 3 different injections of the Heparin
Sodium Molecular Weight Calibrant. The highest/lowest data points correspond to 97% and 3.2%
of the cumulative molar mass distribution.

assignment for molar masses, between
6 and 40 kg/mol, the elution range of
approximately 15 mL to 21 mL can be
calibrated (Figure 4).
Figure 4 shows an overlay of three
calibration curves created from three
independent injections of the Heparin
Sodium Molecular Weight Calibrant. All
data have been fitted with a polynomial
function of the third order. Only small
deviations between the resulting
calibration curves are observed. The
influence of the baseline quality and the
baseline and integration limits on the final
result of heparin samples can be further
reduced by working with a combined
calibration curve comprising the data of
all three injections.

Conclusions
Elution Volume (mL)

with subtracted baseline and integration
limits set to exclude the typical salt
peak. The integrated chromatogram is
readily available. The inset shows only the
sample peak overlaid with the integrated
chromatogram starting at 100% at
low elution volumes and decreasing
to 0% at high elution volumes. In the
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example a value for Cum%(M) of 97%
was entered for a molar mass of 40 kg/
mol, as provided in the CoA table. The
software automatically determines
the corresponding elution volume
(15.205 mL). Cum%(M) and the molar
mass can either be entered manually or
loaded from a file. By performing the
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• GPC/SEC requires calibration for molar
mass determination. The molar masses
derived by GPC/SEC are molar masses
relative to the calibration standards
applied.
• Cumulative match or integral calibration
is a technique which allows the
creation of a calibration curve when no
chemically matching reference materials
with narrow molar mass distribution are
available.
• Cumulative match or integral calibration
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allows the determination of accurate
molar masses with low‑cost single
detector equipment, which does not
require extensive method and data
analysis training.

References
1. W. Radke and D. Held, The Column 16(11),
33–36 (2020).
2. D. Held and P. Kliz, The Column 3(8), To Be
Confirmed (2007).
3. T.D. Swartz, D.D. Bly, and A.S. Edwards, J.
Appl. Polym. Sci. 16(12), 3353–3360 (1972).

Daniela Held studied polymer
chemistry in Mainz, Germany, and
works in the PSS software and
instrument department. She is
also responsible for education and
customer training.
Wolfgang Radke studied polymer
chemistry in Mainz and Amherst,
Massachusetts, USA, and is head of
the PSS application development
department. He is also responsible
for instrument evaluation and for
customized training.

E-mail: DHeld@pss-polymer.com
Website: www.pss-polymer.com

Zöldhegyi et al.
Training & Events

22
39

Tech Forum
Staff

The Starring Role of
GC–MS in Bioanalysis
—Interview by Alasdair Matheson

The Column spoke to Martin Giera of Leiden University Medical Center
in the Netherlands, about the importance of gas chromatography‑mass
spectrometry (GC–MS) in bioanalysis applications and the latest advances
he has made with this technique.
Q. You and your team
have developed a lot of
interesting methods using gas
chromatography‑mass spectrometry
(GC–MS) in bioanalysis. Is GC–
MS an underrated technique
in bioanalysis, and what
benefits can it offer over liquid
chromatography‑mass spectrometry
(LC–MS) methods?

ugreen/stock.adobe.com

A: Well, I guess it has been the workhorse
in bioanalysis for many years prior to the
ascent of LC–MS. However, in the early
2000s people started to move away
from GC–MS towards triple quadrupole
mass spectrometry (QqQ)‑based
liquid chromatography tandem mass
spectrometry (LC–MS/MS) methods that
offered enhanced sensitivity for hydrophilic
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analytes. Nevertheless, GC–MS is a very
useful technique for lipophilic and neutral
molecules, such as sterols, fatty acids, and
fatty alcohols.

Q. You developed a GC–MS‑based
whole-cell screening assay for
the target identification of distal
cholesterol biosynthesis (1). Why
is the investigation of distal
cholesterol biosynthesis important?
A: This pathway has been regarded
as a mere transition from squalene to
cholesterol for many years. However,
several reports in the past decade,
including our own, have underlined the
bioactivities of the pathway intermediates
and identified distal cholesterol
biosynthesis as a possibly druggable
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pathway, particularly in the context of
inflammatory diseases (2,3,4).

Q. What was novel about the
GC–MS approach you developed
and what benefits does it offer
the analyst compared to previous
techniques?
A: Most enzymes of distal cholesterol
biosynthesis are membrane bound, which
makes them hard to isolate and also
affects their interaction with binding
partners when removed from their
natural environment. An interesting
assay published by the group of Miguel
Lasuncion used LC-scintillation analysis
to study distal cholesterol biosynthesis
(5).This assay formed the basis for our
developments. As we did not want to
work with hard-to-isolate enzymes or
radioactivity we opted for a GC–MS‑based
whole cell screening assay involving
13
C-labelled substrates. This helped us
to design a simple and robust assay,
so we could investigate interactions
with distal cholesterol biosynthesis.
GC–MS was an ideal choice because
it allowed the separation of all closely
related intermediates of the pathway,
as well as gathering characteristic mass
spectra, which is obviously very useful for
substance identification.
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Q. What were your main findings?
A: Using this assay, we closed several
gaps for yet unaddressed enzymes of the
pathway, and designed and improved
chemical probes for these proteins.
Examples include lathosterol side-chain
amides targeting lathosterol oxidase,
several improved inhibitors of squalene
epoxidase, and maybe most importantly,
a series of selective and highly potent
inhibitors of 24-dehydrocholesterol
reductase (DHCR24) inhibitors. The latter
has just recently been published in The
Proceedings of the National Academy of
Sciences (PNAS) (2) and provides a link
between distal cholesterol biosynthesis
and inflammation resolution. We have
already taken this concept a step further
and investigated DHCR24 inhibition in
different mouse models of disease with
very encouraging outcomes.

Q. You also used GC–MS to analyze
short-chain fatty acids in faeces,
cecum content, and blood samples
(6). Why is this type of analysis
important?
A: Short-chain fatty acids (SCFA) have
been identified as an important link
between the gut microbiome and our
immune system. Consequently, this type
of compound has taken centre stage
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in several research fields and especially
microbiome-related investigations.

Q. What challenges did you
encounter and what benefits does
your approach offer the analyst?
A: Initially, we investigated silylation
which didn’t really work because the
derivatization agent eluted after some
of our analytes, which caused some
interference. Later we spotted the report
by Tomcik et al. in Analytical Biochemistry
(2011) (7) and decided to adopt their
derivatization strategy, expanding it to
our entire set of monitored fatty acids
(C2–C24). That worked out quite nicely.
We also compared this with reports on
using hydrazine labelling in combination
with LC–MS analysis. Frankly, in our
hands, GC–MS performs a lot better than
LC–MS and offers a significantly lower
background noise, rendering GC–MS
a better technique for the analysis of
blood‑derived samples.

acute oral, but not intravenous, butyrate
administration significantly reduced food
intake in mice. This implies that butyrate
acts on the gut-brain circuit and relates
our results to nutritional observations and
the beneficial effects of high dietary fibre
intake. It would be interesting to expand
this type of work and correlate gut and
blood SCFA levels to general health status.

Q. Are you working on any
other interesting approaches
using GC–MS?
A: Unfortunately, not at the moment.
Corona had quite some impact on our
activities and at present we are trying
hard to reduce our sample backlog.
However, future plans include automatedand high‑throughput methods for sterol
analysis to be applied in epidemiological
cohorts. It will be quite a challenge
designing a robust and automated
method that is capable of measuring
thousands, instead of dozens, of samples.

Q. Have you applied this to
any interesting “real world”
applications?
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Martin Giera is Associate
Professor and Head of the
Metabolomics Group at the
Leiden University Medical
Center (LUMC) in the Netherlands. He
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studied pharmacy in Heidelberg and
Munich (Germany) and obtained his
Ph.D. degree in pharmaceutical
chemistry from Ludwig-Maximilians
Universität München (LMU), Germany,
carrying out international postdoctoral
training at the VU University
Amsterdam, the Netherlands. He was
an Assistant Professor at the VU
University Amsterdam, Visiting
Scientist at Harvard Medical School,
USA, Head of the Lipid Analysis and
Biology group at LUMC, and Visiting
Professor at the Scripps research
institute, USA. He is interested in
immune cell metabolism, inflammation
resolution and the use of
metabolomics to define novel drug
targets with a special focus on distal
cholesterol biosynthesis and its
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druggability. Martin has been a DAAD
fellow (The German Academic
Exchange Service) and is a permanent
member and chairman of the
interdisciplinary committee of FWO
(Flanders Science Foundation),
Belgium. He served as Guest Editor for
several journals and is consultant to
different industry partners. He is on
the editorial board of Frontiers in
Molecular Biosciences and Metabolites
(MDPI) and serves on the scientific
advisory board of Cell Star Protocols.
Martin is coordinator of the
multinational H2020 ITN consortium
ArthritisHeal.
E-mail: m.a.giera@lumc.nl
Website: www.lumc.nl
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SCM-X 2021 Preview
Peter Schoenmakers, SCM Symposium, Amsterdam, The Netherlands

The International Symposium on the Separation and Characterization of
Natural and Synthetic Macromolecules (SCM-X) will take place virtually, from
27 to 29 January 2021, with the live event potentially taking place in 2023.
This preview offers a flavour of what visitors can look forward to from
SCM-X’s “Zoomposium”.

peshkova/stock.adobe.com

SCM, the symposium series on the
Separation and Characterization of natural
and synthetic Macromolecules, is a leading
platform for discussion on the latest
developments in large‑molecule analysis.
Since 2003 live conferences have been
held at the beginning of every second year,
mainly in Amsterdam, The Netherlands,
but in 2013 in Dresden, Germany. SCM is
organized by a large group of researchers
from the Centre for Analytical Sciences
Amsterdam (CASA) that is formed by the
two Amsterdam universities: the University
of Amsterdam and the Vrije Universiteit.
SCM has developed into an enthusiastic
community, with lively meetings and
exciting science. While 2021 will be different
from any previous—and hopefully future—
year, the idea of the organizers is to cherish
the traits that have made SCM an anchor
point for scientists in the field. SCM‑X
will focus the attention of an extended
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community on the great science that keeps
being performed.
On the proposed days for SCM (27–29
January 2021), two‑hour virtual sessions will
be organized in late afternoon (European
time) for the SCM community to promote
the work highlighted on the SCM-X website
and, importantly, to stimulate interaction
between members of the community.
Researchers from anywhere in the world
may participate at no charge, provided
they register through the website and are
willing to adapt to the time schedule, which,
unfortunately, is challenging for those living
in Asia or Australia.
SCM‑X provides great opportunities for
researchers to advertise their science within
and beyond the community. All scientific
papers with publication year 2019, 2020,
or 2021 that are within the scope of the
SCM meeting can be highlighted at SCM‑X.
MSc and BSc theses may qualify if they can
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be downloaded from the website of the
responsible educational institute.
By presenting a 3‑min pitch on their
paper or thesis, scientists may amplify
interest in their work and trigger other
researchers to read their publication, which
is made accessible from the conference
website. Young scientists may also draw
attention to themselves and, in doing so,
enhance their chances on the job market.
Past and future sponsors of the SCM
conferences may contribute in two
different ways. They may advertise their
scientific papers as part of the regular
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scientific programme and they may also
submit a pitch highlighting their latest
technical accomplishments with respect
to instruments, software, or consumables,
with a reference to their website.
The virtual sessions on January 27, 28 and
29 will feature presentations and discussions
on new developments in the field and
ample attention for the featured papers,
culminating in live pitches and an awards
presentation on Friday January 29. Among
the confirmed speakers is André Striegel
from NIST (Gaithersburg, Maryland, USA),
who is arguably the greatest expert on size-
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exclusion chromatography (SEC) today and
who will discuss recent developments in the
area. Ewoud van Tricht from Janssen Vaccines
in Leiden (The Netherlands) will address the
hottest topic of the moment, namely the
role of separation and characterization in the
development and production of vaccines.
Papers can be proposed for incorporation
in SCM‑X using the form on the conference
website. If the paper is accepted, the
presenting author is asked to make the
accompanying pitch available within 30
days. Papers can be submitted until the
end of 2021. However, to feature in the
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discussions on 27–29 January and to qualify
for the awards, pitches should be available
before January 6th, 2021.
Peter Schoenmakers comments: “If
you have attended an SCM conference
before, you will sure want to see what
is happening at SCM-X. If you have not,
there is a very low threshold for you to get
to know the conference”.
For more information and registration,
visit the SCM‑X webpage at
Website: https://scm-x.nl
E-mail: info@scm-x.nl
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Training Courses
GC
The Theory of GC
Website: www.chromacademy.com/
gc-training.html
GC Troubleshooting and
Maintenance
Onsite training
Website: www.crawfordscientific.
com/training-consultancy/gc-training/
gc-troubleshooting-and-maintenance
The GC & GC–MS Clinic
3 February 2021
On-line (12.75 hours over 4 days)
The Open University,
Milton Keynes, UK
Website: www.anthias.co.uk/
content/2-day-gc-gc-ms-clinic-1
Applied Interpretation of GC–MS
Mass Spectra
24 March 2021
On-line (20 hours over 5 days)
The Open University,
Milton Keynes, UK
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Complete HPLC & LC–MS
22 February 2021
On-line (34 hours over 9 days)
The Open University,
Milton Keynes, UK
Website: www.anthias.co.uk/trainingcourses/completeLC

Website: www.anthias.co.uk/trainingcourses/interpretation-mass-spectragcms
HPLC/LC–MS
The Theory of HPLC
On-line training from
CHROMacademy
Website: www.chromacademy.com/
hplc-training.html

The HPLC & LC–MS Clinic
15 March 2021
On-line (16 hours)
The Open University,
Milton Keynes, UK
Website: www.anthias.co.uk/trainingcourses/LC-clinic

Fundamental LC–MS
On-line training from
CHROMacademy
Website: www.chromacademy.com/
mass-spec-training.html
HPLC Troubleshooter
On-line training from
CHROMacademy
Website: www.chromacademy.com/
hplc_troubleshooting.html

SAMPLE PREPARATION
Overview of Solid-Phase Extraction
On-line training from
CHROMacademy
Website: www.chromacademy.com/
sample-prep-training.html

HPLC Fundamentals
Onsite training
Website: www.crawfordscientific.com/
training-consultancy/hplc-training/hplcfundamentals

Applied Method Validation
8 March 2021
On-line (6.5 hours over 2 days)
The Open University,
Milton Keynes, UK
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Website: https://www.anthias.
co.uk/1-day-applied-methodvalidation
MISCELLANEOUS
Basic Lab Skill Training
Website: www.chromacademy.com/
basic-lab-skills-training.html
Introduction to IR Spectroscopy
Website: www.chromacademy.com/
infrared-training.html

Please send your event and training
course information to Lily Atkins
LAtkins@mjhlifesciences.com
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Event News
8–12 March 2021

Pittcon 2021 (Virtual Event)
E-mail: info@pittcon.org
Website: https://pittcon.org/pittcon-2021/

29 June–2 July 2021

26th International Symposium on Separation Sciences (ISSS 2020) and the 25th International Symposium for High-Performance Thin-Layer Chromatography (HPTLC 2020)
Grand Hotel Union, Ljubljana, Slovenia
E-mail: info@isss2020.si and info@hptlc2020.si
Website: https://isss2020.si/ and https://hptlc2020.si/

22–27 August 2021

EuroAnalysis 2021
Linnaeus Building, Nijmegen, Netherlands
E-mail: euroanalysis2021.secretariat@ru.nl
Website: http://www.euroanalysis2021.nl

5–7 October 2021

Forum Labo
Paris Expo Porte de Versailles, Paris, France
E-mail: infos@forumlabo.com
Website: https://www.forumlabo.com/paris/en-gb.html

12–15 October 2021
The 18th International Symposium on Preparative and Industrial Chromatography and Allied Techniques (SPICA 2020)
Lisbon, Portugal
E-mail: janet@barrconferences.com
Website: www.spica2020.org

2–5 November 2021
Recent Advances in Food Analysis 2021 (RAFA 2021)
Clarion Congress Hotel, Prague, Czech Republic
E-mail: RAFA2021@vscht.cz
Website: www.RAFA2021.eu
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