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FFF Products
Electrical/Asymmetrical Flow 
Field‑Flow Fractionation
Traditional separation technologies for 
biopharmaceutical and nanoparticle 
applications provide particle size or 
molar mass distributions as the final 
result. However, it is clear that particle 
and molecular charge play a primary 
role in many applications such as protein 
aggregation, polymer flocculation, particle 
agglomeration, and in pharmaceutical 
formulations in general. The Postnova 
EAF2000 instrument using electrical 
asymmetrical flow field-flow fractionation 
(EAF4) technology allows the particle size 
or molar mass distributions to be further differentiated and transformed into charge 
distributions. This identifies charge heterogeneities present within the different size and 
molar mass fractions and will help to aid research or establish more efficient product 
development processes, according to the company.

The instrument works by combining the principle of electrical and AF4 in one system. 
According to the company, this instrument is a key tool, particularly for protein research, 
because existing techniques for zeta-potential are limited by concentration and are batch 
techniques giving an average value for all components in the solution. The EAF2000  
can determine the zeta-potential of each individually separated component, such 
as protein monomer and dimer (or higher aggregates) or antibody monomer and 
fragments–aggregates.
https://www.postnova.com/product/systems/eaf2000‑electrical‑af4.html
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The TDU 2 extracts more information from your samples,
making sure you always know what you need to know.

 Inert, no valve or transfer line, no carry-over
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Novel Gas Cylinder System
Improvements in sensitivity of a modern 
gas chromatograph (GC) have taken 
significant steps forward in recent 
years. The drawback of this increase in 
sensitivity is that impurities in carrier gas, 
even ultra-high purity gases, can lead 
to baseline noise and degradation of a 
modern stationary phase column. 

However, there have been notable 
developments in the field of high purity gas cylinders. These modified cylinders 
feature BIP technology—a self-contained purification system consisting of a specially 
designed valve and purifier. The purifier bed is sealed inside the cylinder, where it is 
only exposed to high-quality gas at raised pressures. When purification takes place 
at elevated pressures it makes the purification process more efficient than traditional 
external inline purifiers which operate at low pressures, according to the company.

This unique technology effectively reduces critical impurities such as oxygen, 
moisture, and hydrocarbons to ultra-low levels. In doing so, BIP technology gases 
reportedly deliver reduced baseline noise and increased column life when operating 
gas chromatographs.

Switching to high purity gases with BIP technology is simple and the benefits can 
be seen immediately, according to the company.
www.airproducts.co.uk/gases/bip‑range#/

GC Products
Next‑generation Field‑Flow 
Fractionation
Wyatt Technology’s sixth-generation Eclipse 
represents a breakthrough in FFF technology, 
according to the company. FFF separations 
of macromolecules and nanoparticles are 
now accessible to technicians and occasional 
users as well as experts, for reliable and 
routine characterization of gene vectors, 
vaccines, nanopharmaceuticals, HMW 
polymers, nanoemulsions, nanoplastics, and 
other analytes. FFF requires the accurate 
production and control of multiple flow rates 
and pressures. The Eclipse system incorporates built-in intelligence and an interactive 
display to ensure that all the complexity is orchestrated digitally and actively monitored 
behind the scenes. Complete status is available at a glance. Should any discrepancy 
or issue arise, the user is notified with clearly actionable advice. Self-diagnostics and 
preventive maintenance alerts reportedly help to ensure maximum productivity.

The new Dilution Control Module (DCM) boosts sensitivity and fraction concentration 
up to 10×, while ensuring constant detector flow rates. The DCM, together with 
temperature-regulated, all-stainless-steel separation channels and re-engineered spacers 
and frits, produce excellent performance in terms of reliability and reproducibility. 

For additional versatility, the Eclipse can switch automatically to share the same 
instrumentation and detectors between FFF and SEC separation modes. The Mobility 
add-on determines both size and zeta potential of each component in a complex sample.
www.wyatt.com/Eclipse
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Ion Chromatography
Total Organic Fluorine Analyzer
Metrohm’s new Profiler Total Fluorine 
Analyzer is an innovative approach to total 
organic fluorine (TOF) content analysis. The 
two configurations available give users the 
total impact of perfluoroalkyl substances 
(PFAS) contamination in industrial 
wastewater and helps to ensure product 
consistency and process efficiency during 
manufacturing, according to the company.

This analyzer is a novel analytical 
tool that simultaneously quantifies the total fluorine and free fluoride present in 
wastewater. Incorporating combustion technology, this new analyzer determines the 
covalently-bound organic fluorine in the presence of a 25-fold higher free fluorine 
background.

This novel system determines the total fluorine concentration in solid samples 
with high sensitivity and accuracy. The analysis of fluorine content in solid samples is 
important in a variety of industries and applications for quality control, environmental 
monitoring and remediation, and provides insight and efficiency for manufacturing 
processes. For example, the concentration of polymer processing additives (PPAs) is 
critical when preparing polymer masterbatches and to ensure final product quality. The 
instrument reportedly provides accurate results simply and helps to achieve process 
and environmental compliance.
https://profilerf.metrohmusa.com/

Hydrogen Generator for GC–FID
Recently, Peak Scientific unveiled the 
smallest laboratory-grade hydrogen 
generator for gas chromatography–flame 
ionization detection (GC–FID): Precision 
Hydrogen SL. Designed primarily to 
supply hydrogen to flame detectors for 
GC, Precision Hydrogen SL is compact, 
with a total footprint measuring less than 
20% of the size of its predecessor. 

Available in both 100 cc and 200 cc, 
Precision Hydrogen SL produces 
hydrogen gas at 99.9995% purity and 
can be purchased in black or white. The system has been developed to enhance 
its usability with one button for both start-up and shutdown, and only simple user 
maintenance, requiring the replacement of a sealed-capsule desiccant system and 
de-ionizer cartridge, both of which can be changed by the user. 

With minimal gas storage and fail-safe auto-shutdown features, Precision 
Hydrogen SL is reportedly a safer hydrogen gas solution for GC–FID, particularly  
when compared with gas cylinders. Removing concerns of running out of gas 
and eliminating costs of repeat cylinder deliveries and rental charges, it offers  
a cost-effective and reliable gas solution for GC detector flame, according to  
the company. 
www.peakscientific.com/precisionsl

5

Instrumental Innovations2 News15 Tech Forum: Sample Prep18 Johann 23
The LCGC Blog27 Incognito36 Training & Events42 Staff44

The Column    www.chromatographyonline.com Instrumental Innovations



New Light Scattering Technology
Over the past four decades, low-angle 
and multi-angle light scattering (LALS 
and MALS) instruments have been 
commercially available, each with its 
own benefits and drawbacks, forcing 
scientists to choose one over the other. 
Tosoh Bioscience’s recent introduction 
of a new light scattering technology 
combines the benefits from each type of 
detector to address the shortcomings of 
traditional measurements, according to the company.

The new LenS3 MALS detector features a novel, elongated flow path geometry 
that maximizes scattered light collection, to increase the detector’s response, 
while the non-refractive material of the chamber eliminates noise from stray light, 
according to the company. The advanced optical design also reportedly provides 
exceptional signal-to-noise at the crucial extreme angles (10° and 170°) for 
molecular weight and size measurements. In addition, a new angular dissymmetry 
plot has introduced a simpl and direct approach to size determination.

The resulting enhanced capabilities and sensitivity of the new LenS3 MALS 
detector provide a direct and accurate measurement of molecular weight, even for 
oligomers and low dn/dc samples. Moreover, the angular dependence can be reliably 
detected to a considerably lower level to extend the range of radius of gyration (Rg) 
determination by light scattering down to a few nanometers for the very first time.
http://bit.ly/LenS3‑Detector

Light Scattering Products
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Degassing Solutions
Efficient degassing in preparative 
chromatography dramatically enhances 
system performance and reliability to 
avoiding time-consuming and costly 
system downtime.

Biotech AB offers degassing 
solutions even for the most demanding 
solvents used in normal phase (NP) 
chromatography. The preparative in-line 
degassers, are fully GPC-compliant at 
flow rates up to 100 mL/min/channel 
and multi-channel degassers can be 
connected in series to handle even 
higher flow rates.

The upgraded Degasi Prep+ has an 
additional semi-preparative channel for eluent modifiers or wash liquids. The neat, 
slim 1-channel Degasi Prep+ for instance, with an additional mini chamber, gives 
excellent degassing of two components at 100+6 mL/min. Degasi Prep+ can be 
delivered with 1-, 2-, or 4 preparative channels, and an additional mini chamber. 
OEM configurations are available on request. 

For reverse phase preparative chromatography Degasi HighFlow 1000 offers even 
higher flow rates, 1000 mL/min for the water line. Together, Degasi Prep+ and 
Degasi HighFlow 1000 for RP preparative chromatography, provides a very powerful 
combination, according to the company.
www.biotechfluidics.com/products/degassing‑debubbling/degasi/
prep‑plus‑degasser/

Environmental Stationary Phases
Halo EnviroClass is the newest family 
of products in Advanced Materials 
Technology’s product line. Comprised 
of chromatography columns designed 
specifically to address environmental 
analysis, these columns deliver results. 
This includes application-specific phases, 
for example, to separate per- and 
polyfluorinated alkyl substances (PFAS) and 
polycyclic aromatic hydrocarbons (PAHs). 

Halo PFAS columns are the newest 
addition and offer a holistic approach, 
according to the company, to ensure 
authenticity of sample analysis. They are 
designed for separation of novel and legacy 
short-chain and long-chain PFAS containing branched and linear isomers, along with EPA 
methodologies. A PFAS-specific delay column is optimized to prevent background PFAS 
contamination from interfering with the sample results. These columns deliver selectivity, 
peak shape, and necessary retention to perform fast, high-resolution separations.

Halo PAH for the detection of polyaromatic hydrocarbons, is another 
application-specific, lot-tested solution, and accompanies the company’s other Halo 
phases which demonstrate capabilities for environmental analysis notably mycotoxins, 
pesticides, herbicides, and carbonyl compounds, according to EPA guidelines.

Built upon proven Fused-Core technology, Halo EnviroClass delivers high efficiency 
separations with the rugged performance required to meet challenging environmental 
sample matrices, according to the company.
www.fused‑core.com

LC Products
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Columns for Intact and Subunit 
mAbs
The new wide-pore core–shell LC column 
reportedly optimizes the traditional 
reversed-phase analysis of intact and 
subunit monoclonal antibodies (mAbs) by 
introducing bioZen 2.6-µm WidePore C4 
core–shell LC column.

Manufactured with consistent 400 Å 
pores on a robust core–shell HPLC/
UHPLC particle, bioZen WidePore C4 
offers a solution for the high resolution 
characterization of complex, large biologics. The 2.6-µm core–shell WidePore particle 
is manufactured at Phenomenex, which starts with a uniform silica core and then 
uses subsequent and controlled layering of a homogeneous porous shell to achieve 
the designed particle size and optimal pore distribution. This provides the precision 
and accuracy requirements needed for sensitive applications. The combination of 
a consistent, solid high-density core and optimal wide pore distribution along with 
proprietary column packing technologies ensures optimum bed structure and high 
column performance. In addition, the tridentate C4 particle chemistry on the  
core–shell backbone allows bioZen WidePore C4 the ability to analyze larger biologics 
with better sensitivity by both LC–UV and LC–MS. Furthermore, this column is built 
upon unparalleled reproducibility for different batches of WidePore C4 media due to a 
newly implemented advanced process optimizations system, PEAK, that drives product 
consistency and is confirmed by additional QC testing.
www.phenomenex.com/bioZenWidePore 

Polymeric HILIC Columns
Hilicon is a leading company in 
developing and manufacturing 
hydrophilic interaction liquid 
chromatography (HILIC) products for 
the separation of polar and hydrophilic 
compounds. The company recently 
introduced a new polymer-based 
iHILIC-(P) Classic product line to 
extend the HILIC product portfolio, 
including iHILIC-Fusion, iHILIC-Fusion(+), 
iHILIC-Fusion(P), and iSPE-HILIC. The 
new columns are in 5-µm and available 
in PEEK (Polyether ether ketone), SS (stainless steel), and PEEK-SS (PEEK-lined stainless 
steel) column hardware. The pH range is 1–10, usefully allowing sustainable and 
reproducible HILIC separation in alkaline conditions. Furthermore, iHILIC-(P) Classic 
provides unique separation selectivity and ultra-low column bleeding for the  
LC–MS-based analysis of phosphorylated compounds, carbohydrates, amino acids,  
and other polar compounds at high pH.

Both the new iHILIC-(P) Classic and existing iHILIC-Fusion(P) stationary phases 
are based on hydrophilic polymeric particles and superficially bonded with various 
neutral, positively charged, and negatively charged hydrophilic functional groups, 
following the company’s innovative and unique surface-bonding technologies. They 
offer complementary separation selectivity at pH 1–10 due to the different surface 
chemistry. These two types of columns are particularly useful for the LC–MS based 
“Omics” research, such as metabolomics, proteomics, glycomics, and lipidomics. 
www.hilicon.com
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Stationary Phase for Polar Analyte 
Analyses
Analyzing polar compounds using liquid 
chromatography has historically been 
a challenge. Poor retention and peak 
shape, complex mobile phases that may 
not be MS-friendly, long equilibration 
times, low sensitivity, and sample 
derivatization are all complications that 
reduce lab efficiency and productivity. 

New Raptor Polar X columns from 
Restek address these challenges 
by reliably retaining and efficiently 
separating a broad range of polar 
analytes using a unique stationary phase that balances two retention mechanisms: 
HILIC and ion exchange, according to the company.

This hybrid phase can be used for analyzing acidic-, basic-, and neutral polar 
compounds without time-consuming derivatization or complex ion pairing, and 
is compatible with mass spectrometry. Easy changes to mobile phase conditions 
allow analysts to switch between modes and selectively tune retention for the 
compounds of interest without needing long equilibration times. 

These new Raptor Polar X columns can be used to separate a wide variety of polar 
compounds.
www.restek.com/PolarX 

HIC Column for High‑Throughput 
Analyses
YMC’s latest hydrophobic interaction 
chromatography (HIC) column, 
BioPro HIC HT, is designed for 
biopharmaceuticals such as 
antibody-drug-conjugates (ADCs). 
Higher flow rates can be applied due 
to an extremely high-pressure stability, 
which reportedly allows very short run 
times and high sample throughput. 

BioPro HIC HT columns are suitable 
for drug-to-antibody ratio (DAR) 
determination due to a novel and 
optimized surface chemistry. Higher resolution is offered compared to conventional 
HIC columns because its surface modification suppresses excessive or strong 
absorption of ACDs and results in highly reliable quantifications. 

The rigid 2.3-µm non-porous polymer particles with butyl modification are 
pressure tolerant up to 400 bar and allow rapid analyses by increased flow rates 
without loss of resolution.

BioPro HIC HT is suitable for quality control applications because of the possibility 
of high throughput runs as well as excellent batch-to-batch reproducibility. The 
reproducibility combined with the high column stability offers a high level of 
reliability, according to the company.
https://ymc.de/hydrophic‑interaction‑columns.html
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Mass Spectrometry 
Products
High-Throughput LC–MS System
Agilent’s RapidFire High Throughput 
LC–MS system enables laboratories to 
implement powerful and reliable mass spec 
solutions in a highly scalable, user-friendly, 
and cost-effective way, according to the 
company. Results are achieved for data 
acquisition in seconds for each sample. 
Optional online solid phase extraction (SPE) 
allows for rapid sample cleanup, reducing 
the need for offline sample preparation. 
Agilent’s MassHunter Software Suite 
provides further optimization and 
automation of RapidFire workflows. 

With over 14 years of user-driven 
innovation, this fully integrated solution 
increases productivity and walk-away 
time, according to the company. RapidFire’s temperature-controlled sample storage 
can hold over 138,000 samples, supporting 96-, 384-, and 1536-well plate formats. 
An on-board robot and barcode reader automates the loading and analyzing 
of samples to reduce user interaction. RapidFire solutions are easily customized 
to a laboratory’s specific needs with a wide variety of SPE cartridge chemistries 
and support for Time-of-Flight and Triple Quadrupole instrumentation. The mass 
spectrometer footprint can also be eliminated by incorporating Agilent’s Ultivo Triple 
Quadrupole LC/MS within the RapidFire.
www.agilent.com/chem/rapidfire

www.chromacademy.com

powered by 

CHROMacademy is the 
world’s largest eLearning 

website for analytical 
scientists, containing 
1000’s of interactive 

eLearning topics.
 

Lite members have 
access to less than 5% 

of our content.  
Premier members get 

so much more!

We have 1000’s of 
eLearning topics

SPEMSGCHPLC IR

More about Premier membership: 

Glen Murry:   +1  732.346.3056 
e-mail:  GMurry@mmhgroup.com

Peter Romillo:   +1  732.346.3074 
 e-mail:  PRomillo@mmhgroup.com
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Digital MALDI MS
The Shimadzu MALDImini-1 digital 
ion trap mass spectrometer brings a 
unique solution to the MALDI market, 
according to the company. The novel 
system reportedly offers a small footprint, 
reduced analysis time, and micro-quantity 
sample volumes for high-sensitivity MS3 
measurements. Advanced engineering 
and innovation has enabled an A3-sized 
footprint while offering ion trapping up 
to 70,000 Da and the MS/MS and MS3 
functionality.

The MALDImini-1 uses Shimadzu’s unique Digital Ion Trap (DIT) technology to 
provide high sensitivity over a wide mass range. Following the ionization process and 
a high transmission of ions to the ion trap, the DIT technology allows researchers to 
perform comprehensive structural analyses for a large number of compounds, such 
as protein digests, peptides, glycans, and many other analytes.

The MS/MS capabilities enable precise analysis for protein digests, and the MS3 
supports glycopeptides identification. MALDImini-1 can also be useful to researchers 
working on glycan-related substances in the context of the COVID-19 disease. The 
system reportedly offers analysts a “space-saving”, compact, lightweight design for 
MALDI-MS applications; a fast, simple set-up to achieve a convenient workflow; 
and has software that can quickly and easily switch between MS, MS/MS and MS³ 
modes. 
www.shimadzu.eu/maldi‑dit

Micro Pillar Array MS Interface
PharmaFluidics has launched the µPAC 
Flex iON Connect: a user-friendly 
interface to facilitate fast, reproducible, 
and low dispersion connection of µPAC 
nanoLC columns to Thermo Fisher 
Scientific Nanospray Flex ion sources.

This device can easily be mounted 
onto the DirectJunction adaptor of 
Thermo Fisher Nanospray Flex ion 
sources and consists of two separate 
units:

i)  A docking unit that can be slid onto the DirectJunction’s metal rod and 
receives grounding and high voltage cables. Spring-loaded pogo pins are used 
to establish post-column high voltage or ground contact to the conductive 
unions in the spray unit; 

ii)  A spray unit that houses a preassembled liquid junction configuration made 
out of two conductive reducing unions (50 µm bore size) interconnected 
through a piece of precision-cut fused-silica tubing (360-µm o.d. and 20-µm 
i.d.). The spray unit can be positioned onto the docking unit and is held in 
place by magnetic force. 

The µPAC Flex iON Connect interface is designed to be used within the nanoLC 
flow range with a maximum flow rate of approximately 1500 nL/min and is 
compatible with any type of 360 µm o.d. electrospray emitters through a one-piece 
fingertight fitting.
www.pharmafluidics.com
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TED–GC–MS System for Microplastics
Thermal extraction and desorption 
gas chromatography mass 
spectrometry (TED)–GC–MS combines 
off-line large-sample pyrolysis with 
thermal desorption (TD) and GC–MS 
to accurately determine microplastics 
in environmental samples. 

Automated pyrolysis is performed 
in a thermogravimetric analyzer (TGA) 
and volatile polymer decomposition 
products are concentrated by solid phase extraction (SPE) in a reusable trap. The trap 
is subsequently transferred to the thermal desorber for TD–GC–MS determination. The 
processes are de-coupled to prevent non-volatile pyrolysis residue from contaminating 
the GC–MS system. Automated, uninterrupted TED–GC–MS analysis of large sample 
batches can be performed. Sample sizes up to 100 mg enable representative sampling 
and simplify handling even for “difficult” samples, such as soil or silt samples. 
Polymers are determined indirectly using specific marker compounds. Identification 
is comprehensive and verifiable, and quantification (mass content) can be performed 
using either internal or external standards. In combination with fractionated filtration, 
size fractions in air and water can also be determined. 

The Gerstel ChromIdent Pyro-Edition software enables simple and efficient data 
processing, even for complex mixtures and matrices, according to the company. As 
an added benefit, the TGA curve allows monitoring of replicate sample homogeneity 
for QC purposes. TED–GC–MS was developed by the Federal Institute for Materials 
Research and Testing (BAM) in Berlin. In partnership with Gerstel, a patented interface, 
automation and system integration were developed. 
www.gerstel.com/en/TED‑GCMS.htm
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Best things come in small packages
The new HIC-ESP ion chromatograph features the same low carry-over and 
excellent injection precision characteristics of Shimadzu HPLCs to ensure  
highly reliable results in quantitative ion analysis. The newly developed, low-
volume anion suppressor minimizes band spreading to achieve the highest 
sensitivity, providing stable functionality even over long periods of use, while 
the system’s small footprint offers more efficient use of laboratory bench 
space. 
 
High sensitivity, reliability and robustness 
through use of the new patent-pending ICDS-40A anion suppressor 
 
Outstanding performance in a compact design 
with optimized solvent delivery, low carry-over and fast injection speeds 
 
Seamless integration with LabSolutions software platform 
simplifies analysis settings, data processing/review and reporting while  
ensuring data integrity

www.shimadzu.eu / small-packages HIC-ESP Ion Chromatograph

Shimadzu_TheColumn_1220.qxp_184x211  01.10.20  13:30  Seite 1
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DryLab Common Design Space 
Module
DryLab software has been supporting 
and evolving HPLC-method development 
since 1986. Designed by pioneering 
analytical scientists, DryLab uses 
pristine scientific theories, such as 
the solvophobic interaction and 
linear solvent strength (LSS) model, 
to effectively reduce experimental 
work, yet accurately pinpoint complex chromatographic selectivity-, and resolution 
changes, according to the company. The resulting visualized multidimensional design 
space—which compiles over a million virtual chromatograms on the basis of 12 
input experiments—reportedly allows for simple and flexible modelling choices in 
experiment-free gradient optimization, method transfer, and in-silico robustness 
assessment. In addition, recently introduced automated algorithms streamline 
software’s AQbD modelling workflow by creating, performing, and retrieving input 
runs, model-verification and robustness verification experiments for any sample and 
column. This, in turn, yields highly-accurate, reproducible model results at reduced 
time and eluent costs, according to the company.

By further advancing along these methodological considerations, the all-new Design 
Space Comparison Module creates a QbD-compliant platform to align and compare 
all simultaneously presenting system components: eluent Design Spaces with definite 
stationary phases and samples. As well as providing this comprehensive understanding 
of underlying chromatography, the software can reportedly help to identify any method 
equivalency/orthogonality, ultimately leading to succesful method development.
www.molnar‑institute.com

Column 1 Column 2Common Design Space

Software Products
Reproducible SPE
Microlute CP is the latest product 
launched by Porvair Sciences designed 
to overcome reproducibility problems 
associated with loose-packed methods 
of solid phase extraction (SPE). 

Microlute CP challenges the 
loose-packed method by replacing 
the traditional media with a “hybrid 
technology”, a solid structure 
composed of porous plastic material 
immobilized with the active chromatographic media. This allows samples to 
flow evenly and consistently throughout the column for optimum analyte-media 
interactions, according to the company. As a result, greater flow reportedly leads 
to a higher removal of interferences and maximum recovery of analytes, with high 
reproducibility (typically < 4% RSD) when compared to conventional loose-packed 
methods. 

The company recognizes the challenges of inconsistent sample preparations 
that chemists and chromatographers experience when performing downstream 
analytical applications. Microlute CP is suitable for users looking for reliable 
sample preparation products that offer cleanliness, performance and certainty in 
their results, according to the company. Together with the Microlute collection 
of sample preparation products, this new SPE product offers chromatographers 
effective sample preparation solutions.
www.microplates.com/microlute
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Chemometrics for GC and GC×GC
In September 2020, 
SepSolve Analytical launched 
ChromCompare+, a powerful, 
easy-to-use chemometrics 
platform for comparing 
multiple chromatograms and 
extracting useful insights into 
the constituents present.

ChromCompare+ works 
with a wide range of file 
formats for both GC and 
GC×GC, and, according to 
the company, allows users to:

• Simplify data analysis using automated, untargeted workflows
• Discover hidden differences between sample classes
• Account for retention time drifts using automated alignment of chromatograms
• Use prediction models to automatically classify unknown samples.
The company reports that ChromCompare+ is particularly useful in discovery 

workflows, when analysts do not know the important differences between sample 
classes, so must investigate all components, often within complex matrices. The 
approach used by ChromCompare+ reportedly reduces the risk of trace peaks being 
ignored, and also reduces the need for error-prone and time-consuming manual 
processing, which increases the reliability of the entire data processing protocol, 
according to the company.
chem.sepsolve.com/CC+

Adeno-associated viruses (AAVs) are increasingly used for gene therapy due to their 
versatility and safety. One of the biggest concerns for manufacturing a uniform 
AAV suspension is the presence of viral aggregates, which can create problems with  
transduction efficiency, biodistribution, and immunogenicity. These large AAV  
aggregates are challenging to separate and characterize by traditional column-based 
chromatography techniques such as size exclusion chromatography (SEC).

Asymmetrical Flow Field-Flow 
Fractionation with Multi Angle Light Scattering 
(AF4-MALS) can separate and size large AAV ag-
gregates, and discern a difference in aggregate 
concentration due to the stressing protocol. Some 
or all of the large aggregates would be filtered out 
by SEC, resulting in incorrect determination of the  
aggregate content or the false conclusion that no  
aggregates are present.

NovaFFF SoftwareNovaFFF Software

ICP-MSICP-MSUVUVRIRI

+

+

VISCOVISCODLSDLSMALSMALS

Contact us for more information: www.postnova.com

Quantification of Adeno- 
Associated Virus Aggregation
The Field-Flow Fractionation Platform

For more details click here
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Joe Foley Receives EAS Award for Outstanding 
Achievements in Separation Science

The 2020 Eastern Analytical Symposium 
(EAS) Award for Outstanding Achievements 
in Separation Science was presented to 
Joe Foley on Wednesday, November 18 at 
EAS2020. His talk entitled “Are Two Columns 
Better than One? What the Hydrophobic 

Subtraction Model and Other Databases Tell Us” is available 
on‑demand at the EAS website.

Foley is currently a professor and graduate advisor of 
chemistry at Drexel University. Foley’s research interests are in 
the fundamental and applied aspects of analytical chemistry 
and separation science. He has authored or co‑authored over 
125 articles, book chapters, reviews, and one patent pertaining 
to pressure‑ and voltage‑driven condensed‑phase separations 
while mentoring four postdocs and visiting scientists, 38 Ph.D. 
students, 12 MS students, and 23 undergraduates.

Foley currently serves on the editorial boards of several 
respected peer‑reviewed journals including Bioanalysis, 
Chromatographia, Current Chromatography, Electrophoresis, and 
Separations, having previously served on the boards of Analytical 
Communications, The Analyst, and the Journal of Microcolumn 
Separations. A long‑time ad hoc reviewer for the National 
Science Foundation (NSF) and National Institute of Health (NIH), 
Foley is a lifetime member of the CFDV and has twice served as 
programme chair and president.

Susan Olesik Receives EAS 
Award for Outstanding 
Achievements in the Fields of 
Analytical Chemistry

The Eastern Analytical Symposium (EAS) Award for Outstanding Achievements in the Fields of 
Analytical Chemistry was presented to Susan Olesik at this year’s EAS conference. Her talk “A Look at 
Enhanced Fluidity Liquids as a more Sustainable Liquid Chromatography” is available on‑demand at 
the EAS website.

Olesik is most known for her research in three areas of separation science—enhanced‑fluidity liquid 
chromatography (EFLC), development of carbon stationary phases, and design of nanoscale materials for 

chromatography‑mass spectrometry. She is currently studying relevant compounds and improving in efficiency in separation 
science and ionization efficiency in surface assisted laser desorption ionization (SALDI) using nanoparticle and nanofibre arrays 
and devices. Olesik’s scientific accomplishments are recognized by her receiving the 2014 Helen M Free Award for Public 
Outreach, the 2014 ACS Award in Chromatography, the 2012 AAAS Fellow, the 2010 OSU Building Bridges Excellence Award, 
the 2009 ACS Fellow, the 2008 ACS National Award for Encouraging Disadvantaged Students into Careers in the Chemical 
Sciences, the 2008 Stanley C. Israel Regional Award for Advancing Diversity in the Chemical Sciences, the 2006 OSU Alumni 
Association Heinlen Award, the 2005 Columbus Technical Council (CTC) Technical Person of the Year Award, the 2004 
ACS Columbus Section Award for Outstanding Achievement and Promotion of Chemical Sciences, and the 2000 AWISCO 
Woman in Science Award. She was also recognized in 2016 as one of the Top 50 women in Analytical Science and received a 
commendation from NASA for her contribution of the GC Column to the Cassini–Huygens probe.

Olesik received her AS from Vincennes University in Vincennes, Indiana, USA, her BA from DePauw University in 
Greencastle, Indiana, USA, and her Ph.D. from the University of Wisconsin–Madison in Madison, Wisconsin, USA, under the 
auspices of James W. Taylor in analytical mass spectrometry. 

She is currently the Dow professor of the Department of Chemistry and Biochemistry. In 1989, she began a science 
outreach programme, Wonders of Our World (WOW) that assists elementary schools by providing exciting hands‑on 
experiments for the students and professional development workshops for the teachers. She also is serving as the Director 
of the Ohio House of Science and Engineering (OHSE), a K–16 science outreach centre.
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A recent study has applied retention 
modelling and quality by design (QbD) 
practices to the process of reverse‑phase 
liquid chromatographic method development 
for a new chemical entity (NCE) (1).

Following their introduction, QbD principles 
have quickly been adopted across many 
industries including by separation scientists 
as a systematic approach to developing 
and validating methods that consistently 
provide reliable results with quality. This 
ensures methods are robust and rugged 
with clear critical method variables and 
established proven acceptable ranges. 
Furthermore, the development of methods 
through this procedure is cost effective and 
environmentally friendly because it saves time, 
energy in terms of instrument usage, and 
reduces solvent consumption.

Building on the widespread acceptance of 
QbD principles, companies have developed a 
wide range of empirical modelling software. 
However, there are still gaps within the 
literature of this area with researchers 

identifying a need to demonstrate the 
successful implementation of retention 
modelling and QbD methodologies for 
reverse‑phase method development for NCEs. 

In a previous study the researchers 
proposed a stepwise method development 
strategy (2), where the robustness evaluation 
involved a univariate approach or OFAT (One 
Factor at a Time) approach. However, this 
approach failed to account for the multiple 
interactions between robustness parameters, 
resulting in an overestimation of the true 
control space (CSp).

Building on this previous work, researchers 
attempted to evaluate the method robustness 
by creating a Design space (DSp) in a 
multivariate approach or MFAT (Multiple 
Factors at a Time) approach to arrive at a CSp. 
The intention was to produce an analytical 
method with robust ranges of operation and 
therefore reduce the failure risk once the 
method was transferred into a laboratory.

The resulting approach, based on the 
application of retention modelling and 

QbD method development, successfully 
demonstrated the in‑silico optimization of 
reverse‑phase chromatographic methods. 
Factors such as organic modifiers, separation 
temperature, and gradient time, were 
evaluated to enhance and integrate method 
robustness during the method development 
process. The end goal of separating the 
components of a structurally complex new 
chemical entity (NCE) containing process 
impurity and diastereomers of the active 
pharmaceutical ingredient (API) was achieved.

References

1. K. Jayaraman et al., J. Chroma. A. 461658 (2020).

2. K. Jayaraman et al., Anal. Chim. Acta. 696(1), 

116–124 (2011).

Developing Robust Reverse-Phase  
LC Methods Using QbD and 
Retention Modelling

New US EPA Dioxin Method Approved
Agilent Technologies (California, USA) has 

announced that their collaboration with SGS 

(British Columbia, Canada) has resulted in a 

new gas chromatography triple quadrupole 

(GC‑TQ) method, the SGS AXYS Method 

16130. The method has been approved by 

the US EPA as an alternative method for the 

future regulation and detection of dioxins. 

As a persistent environmental pollutant, 

dioxins are regulated globally, meaning that 

accurate, reliable testing methods for dioxins 

are essential. However, the previous US EPA 

dioxin testing method, EPA 1613B, required 

the use of magnetic sector instruments. These 

platforms are both expensive and difficult to 

use and maintain,  according to the company, 

resulting in decreasing vendor and instrument 

availability.

“There was a crucial need for an alternative 

testing method as the current promulgated 

method of testing relies on 30‑year‑old 

mass spectrometry technology which is no 

longer being supported by most instrument 

manufacturers,” said Coreen Hamilton, Senior 

Scientist, SGS Environmental.

The newly approved Agilent SGS AXYS 

Method 16130 is set to become a key testing 

solution for environmental laboratories testing 

regulated contaminants. 

For more information please visit:  

www.agilent.com Ph
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More News
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•  The LCGC Blog: 10 Great Tips for Electrospray Ionization LC–MS—These 10 great tips for 
optimizing LC‑Electrospray Ionization (ESI)‑MS will enable you to achieve the best possible results 
every time. These tips and tricks have been collated to form a beginner’s guide to LC‑(ESI)MS and as 
a primer for those who are already using the technique. Read Here>>

•   The Impact of Column Hardware on Efficiency in Liquid Chromatography (LC)—Column 
hardware in liquid chromatography—that is, the tubing, the frits, and fitting—has a strong influence 
on separation performance or the reproducibility of chromatographic data. This article looks at 
exactly how the hardware can impact your analytical results. Read Here>>

•    The Excellent Analyst—Get set for greater success in your career as an analytical chemist, with 
Incognito’s practical suggestions that will make you stand out from the crowd. These tips for 
excellence will enlighten employees and employers alike. 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 is focused on cutting‑edge trends, and was organized by The Chromatographic Society 
(“ChromSoc”) in collaboration with LCGC. It’s available on‑demand and features talks from top 
analytical chemists working in biopharmaceutical analysis. Read Here>>

•    Influenza Virus Particle Analysis Using SEC—An analysis method for influenza virus particles 
has been developed using size‑exclusion chromatography (SEC) which provides complimentary 
biopharmaceutical data for use during vaccine production and approval. Read Here>>

•    UHPLC and LC–MS Workflow Solutions for Biopharmaceutical Analysis—This e‑book discusses 
the evolution of the drug discovery landscape, the various separation techniques associated with 
biomolecules, and the trends and applications in monoclonal antibody and oligonucleotide analysis. 
Read Here>>

Peaks of the Month

Like us  Join us  Follow Us 

Analytica 2020 Breakdown
Analytica 2020 successfully concluded five 
days of a virtual trade fair and presentation 
formats: A total of 21,641 participants 
(unique users) from 152 nations took part. 
The event was held for the first time in purely 
virtual fashion from October 19 to 23, with 
268 exhibitors from 24 countries presenting 
more than 700 product highlights. There was 
a total of more than 33,000 participations 
in the 200 exhibitor webinars and the 119 
scientific presentations at the Analytica 
conference.

“We have succeeded in providing the 
industry with an optimal platform to present 
itself globally for 24 hours a day, despite 
the contact and travel restrictions currently 
in force,” said Susanne Grödl, Exhibition 
Director, Analytica.

From the extensive presentation 
programme, topics related to digital 
transformation, laboratory automation, and 
data management were in particular demand. 
All the presentations were repeated several 
times during the five days of the event.

The next Analytica will take place from 
June 21 to 24, 2022, as a presence fair on 
the fairgrounds of Messe München, Germany. 
On this particular occasion, the event will 
be held concomitantly with Automatica, the 
leading trade fair for intelligent automation 
and robotics, and Ceramitec, the international 
meeting point for the ceramics industry.
Analytica China in Shanghai is scheduled to 
go ahead on November 14 to 16, 2022.

For more information please visit:  
www.analytica-world.com/en/

C
o

ro
n

a 
B

o
re

al
is

/s
to

ck
.a

d
o

b
e.

co
m

vc
h

al
u

p
/s

to
ck

.a
d

o
b

e.
co

m
d

o
tt

ed
ye

ti
/s

to
ck

.a
d

o
b

o
e.

co
m

  
Ev

re
nK

al
in

ba
ca

k/
st

oc
k.

ad
ob

e.
co

m

Corona Borealis/stock.adobe.com

U/HPLC AND LC-MS 
WORKFLOW SOLUTIONS FOR 
BIOPHARMACEUTICAL ANALYSIS
Tony Edge, R&D Manager - Chromatography, Avantor®
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Trends and 
Developments
in Sample Preparation

A panel discussion on the latest advances and future developments in 
sample preparation.

—Interviews by Alasdair Matheson and Lewis Botcherby

Automation is definitively still on the rise, 
contract laboratories and the chemical 
industry want to automate as many manual 
workflows as reasonably possible and 
this applies to all types of chemical and 
biochemical analysis, not just LC– and GC–MS 
applications. The best example are the large 
pipetting robots that handle our Corona 
PCR tests and facilitate such incredible 
throughput, helping us to get through the 
current pandemic. This means that instrument 
manufacturers need to invest more in the 
development of innovative hardware and 
especially software solutions. I see the trend 
of coupling diverse instruments from different 
manufacturers under one communication 
protocol. This could give the analytical world a 
boost similar to what we experienced during 

Q. What trends do you see emerging 
in sample preparation?
Marisol Cárdenas: Sample preparation 
should be a simple and transferable stage of 
the analytical process. Simplicity of sample 
preparation based on cost-effective materials 
should be the driving force behind research in 
sample preparation. This would also help to 
increase the interest in the university research 
sector from the production sector.
Oliver Lerch: From the perspective of a 
product manager for automated sample 
preparation, I see that a number of 
established, effective, and rugged sample 
preparation techniques are still performed 
manually by many laboratories worldwide—
even though they could be automated 
with commercially available instruments. 
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the “golden years” after GC–MS and LC–MS 
had first emerged.

Coupling or hyphenating instruments 
requires new soft- and hardware interfaces. 
Establishing generic communication/interface 
standards such as the standardization in 
laboratory automation (SiLA 2) or open 
platform communications unified architecture 
(OPC UA) and the derived Laboratory 
Agnostic Device Standard (LADS) could be a 
valuable first step. Our efforts should result 
in the availability of a toolbox of techniques 
that “just” need to be connected to gain 
significant new benefits for the user. Mobile 
robots delivering samples from the refrigerator 
to a pipetting robot and finally to an analysis 
system are not just a dream any more. The 
future of analytical chemistry will increasingly 
be the domain of software/firmware 
programmers—like most areas in our future 
life. Accordingly, laboratory staff may need a 
higher level of software training.
Mihir Thakar: Sample preparation in the 
proteomics field is one of the most critical 
and under-focused areas as a result of the 
meticulous research that is required before 
upgrading conventional procedures. While 
the research may be time-consuming, the 
impact to the results are substantial, such 
as speed, reproducibility, sustainability, and 
cost-effectiveness. Some examples of these 
advances are trypsin spin columns for quick 

peptide mapping, rapid glycan analysis 
tools for digestions, labelling, and clean-up, 
and specialized spin cartridges/columns 
for complex post-translation modification 
analysis. As the goal of sample preparation 
is to balance time savings and the integrity 
of results, developing high-throughput 
workflows while minimizing protein 
modification helps to achieve this.
Stig Pedersen-Bjergaard: I think sample 
preparation is going “micro”. Microextraction 
has been around for 30 years, so it is definitely 
not new. A lot of microextraction is published 
in the scientific journals, but implementation 
into routine laboratories is slow. I also think 
the next generation of analytical chemists 
will be much more concerned about the 
use of hazardous chemicals, and they will 
prefer microextraction for environmental 
reasons. This generation are also born with 
smartphones in their hands, and will use 
them as much as they can for chemical 
measurements. Of course, this requires sample 
preparation, not with separation funnels, but 
with microextraction integrated into devices 
compatible with smartphones!

Q. In your opinion, what is the future 
of sample preparation?
Marisol Cárdenas: We should emphasize 
that although sample preparation is very 
often identified as a bottleneck, sometimes 

it is an unavoidable step. Bearing this in 
mind, reduced sample manipulation, either 
by automation or the design of selective 
extractant phases that could isolate the 
target analyte or family of analytes is 
essential. Additionally, the integration of 
these extraction units with the instrumental 
techniques, and specifically high-resolution 
mass spectrometry is a clear trend in sample 
preparation.
Oliver Lerch: Generally, I see a bright 
future for sample preparation. Questions of 
cost for each sample, miniaturization, and 
sustainability are gaining importance. In 
my opinion, microscale sample preparation 
techniques that can be combined and 
automated will have a promising future.

A good example is the analysis of 
microplastics in different environmental 
samples. Currently, the analysis is performed 
predominantly manually using spectroscopic 
methods or even counting particles under a 
microscope after sample pretreatment. These 
approaches are extremely tedious and result 
in a throughput of only a couple of samples a 
day without proper mass conversion factor for 
calculating concentrations. The combination 
of pyrolizing a complex soil or filter sample 
in a thermogravimetric oven, collecting the 
evolved breakdown products, and analyzing 
them for characteristic compounds by thermal 
desorption GC–MS offers a quick screening 

O
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DAICEL and Chiral Technologies 
The chiral chromatography experts

WWW.CHIRALTECH.COM

CHIRALPAK® IJ
NOW AVAILABLE

✔	 DAICEL’s newest immobilised 
chiral stationary phase

✔	 Immobilised version of 
CHIRALCEL® OJ

✔	 Robust to withstand all mobile 
phase combinations

✔	 Designed for HPLC and SCF to 
improve methods for challenging 
separations

DAICEL is committed to 
advancing chiral chromatography 
with innovative & reliable columns 
that chromatographers need.
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tool (TED-GC–MS) for microplastics in 
complex samples.

Moreover, microsampling and analysis 
techniques for blood are gaining importance. 
In this context dried blood spot (DBS) 
sampling and volumetric absorptive 
microsampling (VAMS) play an important 
role because they enable safe and simple 
self-sampling in any location on the world. 
This translates to more freqent analysis of 
important blood parameters and ultimately 
better patient care, a more effective fight 
against doping and drug abuse, and more 
meaningful pharmaceutical study results, 
respectively. One current example is the 
detection of SARS-CoV-2 IgG antibodies by 
standard enzyme-linked immunosorbent 
assay (ELISA) tests using dried blood spots 
sampled by the patients themselves at home.
Mihir Thakar: Currently, with the 
technology that exists on the market, 
proteomic scientists can easily analyze 
protein modifications with moderate time 
and minimal errors. In the future, with 
improvements to the current workflow, it 
would make it possible to save even more 
time, including resources and human errors, 
while maximizing automation to increase 
output. Innovations in sample preparation 
automation equipment will lead to increases 
in productivity so that all laboratories can 
process samples in a fast-paced laboratory 

environment for quicker and more reliable 
results.
Stig Pedersen-Bjergaard: As I mentioned 
before, future sample preparation will be 
based on microextraction, tailor-made for 
smartphones and other hand-held devices. 
Microextraction will also be implemented in 
biomedical research to assist soft extraction. 
In this way we can do extractions in living 
biological systems, without disturbing 
biochemical equilibria.

Q. What is the LC or LC–MS 
application area that you 
see growing the fastest?
Marisol Cárdenas: Untargeted analysis is 
one of the fastest growing application areas 
in any chromatographic mode (either LC or 
GC) when coupled with high-resolution mass 
spectrometric detectors. The non-directed 
analysis makes the technique more versatile 
and capable of being adapted to the analysis 
of samples where the analytes should not 
be specifically limited to a previous selection 
made by the analyst.
Oliver Lerch: In my view the broad field of 
“omics-applications”, such as proteomics, 
lipidomics, metabolomics, and so on, drives 
the application of LC–MS the fastest. The 
hope is that these applications will lead to 
better diagnostic tools, more effective cures 
for diseases, and better nutrition for the 

world’s population, three major issues for 
mankind today.
Mihir Thakar: In biological therapeutics, 
the majority of drug development occurs in 
relation to different types of immunoglobulin 
G (IgG). The research revolves around 
identifying modifications and subclasses of 
IgG such as charged species and oligomers 
or fragments. One of the latest trends for LC 
is to analyze both of these parameters using 
2D-LC to facilitate and take advantage of the 
two different modes. For LC–MS, the native 
MS workflow is growing in use because it 
produces data without altering the protein 
properties. Native MS also offers fewer 
intermediate steps between LC and MS or 
MS/MS, providing better results with no 
additional time.

Q. What one recent development in 
the area of sample preparation would 
you say is the most important?
Marisol Cárdenas: It is not easy to 
choose one, but in my field of expertise, I 
would say that the use of nanostructured 
materials and new extractant phases such 
as supramolecular solvents (SUPRAS) or 
metal-organic frameworks (MOFs) have 
clearly contributed to increase the efficiency 
of sample preparation and to reduce the 
sample volume/chemicals, making sample 
preparation more sustainable.

Novel Approaches  
for the Extraction  
and Analysis of  
Difficult to  
Analyze 
Compounds

by:

EXPLORE NOW
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Oliver Lerch: In my view there has been no 
single ground-breaking new development. 
Nevertheless, combining different existing 
techniques will catalyze significant advances 
in the area of sample preparation and 
analysis overall. Reinventing the wheel for 
individual techniques is not as likely to make 
a difference as just combining established 
techniques.
Mihir Thakar: One of the most important 
recent developments in sample preparation 
is rapid glycan clean-up. Traditionally this 
workflow would take over two days of 
preparation and subsequent analysis. In order 
to get the results, the protocol required a 
daily glycan digestion followed by a tedious 
protein removal, 4-hour-long fluorophore 
tagging, and eventually led to clean-up 
by solid phase extraction prior to the LC–
fluorescence detection (FLR) or LC–MS 
analysis. With improvements to this method, 
the workflow has been optimized to only a 
30 min sample preparation procedure while 
still leading to accurate results.
Stig Pedersen-Bjergaard: From my 
perspective, which is from a pharmaceutical 
and biomedical angle, I think recent research 
on in-vivo SPME and LPME/EME are very 
important, but I am probably a little biased.

Q. What obstacles do you think stand 
in the way of sample preparation 

development?
Marisol Cárdenas: One issue that needs 
to be solved is the difficulty associated 
with the validation of analytical processes 
that implement new tools at the sample 
preparation level. The time required to 
modify official or reference methods always 
makes the advances proposed at the R&D 
step obsolete, even if eventually they are 
approved.
Oliver Lerch: Analytical chemistry and 
sample preparation in particular only get 
limited attention in chemical research. This is 
illustrated by the relatively small number of 
professorships for analytical chemistry and 
the low impact factors of analytical chemistry 
journals. I think this is one key factor that 
slows down new developments.

Manufacturers of sample preparation tools 
and systems have invented numerous new 
techniques over the past years. Nevertheless, 
many users take a lot of convincing and stick 
to tried and trusted products and concepts, 
which in many cases are methods that have 
been validated and proven over years.

From the manufacturers’ point of view, 
regulations also slow down innovation. 
This is especially seen in the field of clinical 
diagnostics. Instruments and tests need to 
be developed and manufactured according 
to in-vitro diagnostic (IVD) legislation. After 
having passed such a complex and costly 

process successfully, the manufacturer of 
an in-vitro diagnostic test has no interest 
in changing anything in the workflow or 
instrumentation because this would result in 
the need for a recertification. The outcome 
is most clearly seen in clinical laboratories 
worldwide where LC–MS techniques have 
arrived with a delay of 10–15 years compared 
to other application areas, such as food safety 
analysis. The in-vitro diagnostic legislation 
is a barrier against using calibration-based 
techniques such as LC–MS and GC–MS, 
which are solely calibrated by the end user 
and not by the instrument manufacturer. 
Assuming that the instrument and the 
method are generally ”fit for purpose”, the 
quality of results is much more dependent 
on the quality of the work performed in the 
laboratory than on the instrument being 
manufactured according to IVD guidelines. 
Case in point: Personally, I would rather 
have my hormone levels determined by 
a validated non-IVD LC–MS test in an 
accredited clinical laboratory than by an 
IVD immunoassay in the same laboratory. 
Whatever the IVD regulations require, in 
my view a mass spectrum says more than 
an immunoassay. In my perspective, IVD 
legislation is the main impediment to the 
implementation of state-of-the-art techniques 
in the clinical laboratory and also slows down 
the development of innovative techniques, 

especially in small, innovative companies.
Mihir Thakar: What we commonly see as a 
hurdle for sample preparation is not only a 
knowledge barrier around complete solutions 
but also having to work with analytes that 
are constantly changing, such as biologics 
in drugs development that are diversified 
in advanced segments of discovery biology. 
It is difficult to have a deep and extensive 
understanding for all of the biological 
workflows for diverse analytes that also have 
different clean-up and analysis requirements.
Stig Pedersen-Bjergaard: Analytical 
methods used in routine analysis are 
validated, and this is a big advantage in 
the way that we then know the data are 
accurate. Validation takes time and costs 
money, and therefore routine laboratories 
prefer to use their existing methods, including 
the sample preparation methods. Although a 
lot of new sample preparation methods are 
published in the scientific literature, they are 
implemented into routine analysis to a very 
small extent.

Q. What was the biggest 
accomplishment or news in 2019/2020 
for sample preparation?
Marisol Cárdenas: After several years of 
evaluation of novel extractant phases and 
(micro)extraction formats, we have been 
able to catch the interest of the scientific 
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Oliver Lerch is  
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GmbH & Co. KG.

Mihir Thakar is 
the Global Product 
Manager of Biologics-
Sample Preparation at 

Phenomenex.

Stig Pedersen-Bjergaard 
is a Professor of 
Pharmaceutical Analytical 
Chemistry at the University 

of Oslo, Norway.

that can clean-up, extract, concentrate, and 
remove matrix effects in parallel, while also 
using semi-automation or automation to 
speed up the method is a big achievement. 
Even using something as simple as a 
high-throughput magnetic separation device 
for immunocapture using magnetic beads 
has massive implications for improving on 
traditional ELISA methods.
Stig Pedersen-Bjergaard: It is very difficult 
to select a single accomplishment. I think 
the accumulated sample preparation efforts 
are the biggest accomplishment, to establish 
this as a scientific discipline and attract the 
attention of analytical chemists.

Marisol Cárdenas is a 
Professor of Analytical 
Chemistry at the University 
of Córdoba, Spain.

member of the “Green Analytical Project”. 
Analytical chemists have started to feel 
responsible for the future in terms of reducing 
the environmental impact of their activities, 
partly driven by young activists that make 
their voices heard all over the globe. That 
has impressed me and I propose that we, as 
analytical chemists, should strive for greener 
and more sustainable analysis techniques. For 
example, the liquid–liquid extraction (LLE) with 
50 mL of toxic dichloromethane is still widely 
used, but completely outdated and often 
unnecessary. We as a community should fix 
that, as a helping hand to future generations.
Mihir Thakar: From analytical to large 
molecule sample preparation, some of 
the biggest accomplishments have come 
from coupling multi-functional sample 
preparation products with automation. The 
advantages of using multi-well products 

community with sample preparation. This 
can be visualized through the consolidation 
of dedicated international conferences on 
this topic. Also, the proposal of thematic 
networks that join scientists working on 
sample preparation for sharing knowledge 
and providing visibility to the topic. The 
EuChemS Sample Preparation Task Force 
and the Spanish Network on Innovation in 
Miniaturized Sample Treatment exemplify this.
Oliver Lerch: Analytical chemists are 
increasingly focused on the sustainability 
of their laboratory operations, their 
techniques, and their methods. Guidelines 
for rating analysis methods with regard to 
environmental friendliness and sustainability 
have already been established over the past 
couple of years. Becoming aware of this was 
my personal highlight of the last year. For 
example, I listened to a presentation from a 

E-mail: amatheson@mjhlifesciences.com
Website: www.chromatographyonline.
com
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Developments in 
Field‑Flow Fractionation 
Coupled to Light 
Scattering
Field‑flow fractionation (FFF) coupled to light scattering is a powerful 
method to separate and characterize nanoparticles, proteins, and polymers 
from a few nanometres to a few micrometres. The technique is one of 
the few that can cover the full size range of nanomaterials and provide 
high‑resolution size distributions and additional characterization. New 
developments in FFF enhance performance and productivity.

Christoph Johann, Wyatt Technology, Santa Barbara, California, USA

fractionation (FFF) “is proven to be a 
very versatile technique and can provide 
a wealth of information on a material’s 
polydispersity and stability” (1). Figure 1 
shows an example of how the ribonucleic 
acid (RNA) load of a lipoplex can be 
characterized in one injection. 

Other important applications for 
FFF are the analysis of nanoparticles 
in the environment, high-molar-mass 
polymers used in car tyres and paints, 

Asymmetrical flow field-flow fractionation 
(AF4) with multi-angle light scattering 
(MALS) detection has unique benefits and 
has gained recognition in pharmaceutical 
science and technology for the 
characterization of vaccines, nano-drug 
delivery systems, and gene vectors. In a 
recent publication by Jeff Clogston et al. 
from the US National Institutes of Health 
(NIH)/Nanotechnology Characterization 
Laboratory, the authors state that field-flow 
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and biopolymers, such as starch and 
polysaccharides, which are common food 
components (2,3,4).

Why has FFF not arrived in every 
laboratory? Certainly, every researcher in 
need of high-resolution characterization of 
nanomaterials should be using it. 

The barrier to wider acceptance is the 
perceived complexity of FFF: it has gained a 
reputation for being a complex technology 
that is complicated to use, with method 
development being seen as difficult and 

time consuming. Another problem is 
sample dilution leading to compromised 
detectability which hampers the 
application of FFF for the detection of trace 
components. In the case of limited sample 
amount, high dilution limits the utility of 
collected fractions for further off-line use.

Complexity arises from the nature of FFF, 
which requires a set of different flow paths 
to be combined in a precise and controlled 
way. From Figure 2 it can be seen that 
channel flow, injection flow, cross flow, and 

the detector flow each play an important 
role in the experiment and need to be 
tightly regulated. Deviations will lead to 
lack of reproducibility in retention time or, 
in more extreme cases, might even cause a 
complete failure of the separation.

Reducing Complexity by 
Self‑Diagnostic Features and System 
Monitoring
Users of traditional FFF instrumentation 
must actively check flow rates and apply 

their expertise to detect possible deviations. 
In most cases, this happens only after an 
experiment was unsuccessful, and time 
and sample were lost. In terms of sample 
dilution there has previously been no 
satisfactory solution available to avoid this 
in routine use without the danger of sample 
loss and adding still more complexity to the 
system. 

A new approach has been developed 
to address these bottlenecks. The novel 
approach is to monitor all the parameters 
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Figure 1: (a) Separation of a lipid nanoparticle (LNP) conjugated with mRNA (red trace) and the 
free mRNA (blue trace). The size was calculated using MALS. From one injection, the amount of 
free mRNA can be quantified, which is negligible in this case, as seen by comparing to the free 
mRNA fractogram. (b) The mRNA is quantified by the UV absorption at 260 nm with a correction 
applied to remove the scattering contribution of the LNP to the UV signal. The result is shown as the 
number of mRNA molecules for each size fraction of the LNPs.

Unseparated
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Cross Flow Diffusion Parabolic
Channel Flow
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Figure 2: The principle of AF4 separation. The sample is introduced to the channel and, during 
focusing/relaxation, is exposed to the cross flow which concentrates the particles towards the 
membrane at the bottom wall. Diffusion back into the channel creates a concentration distribution 
with the average distance depending on the diffusion coefficient. The cloud of smaller particles will 
reach higher up because of their faster diffusion. In the elution step, the particles migrate towards 
the outlet and detectors with different speeds. Smaller particles move faster, because they have 
access to faster velocity lanes of the parabolical flow profile.

Johann
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that influence the separation in real time and 
implement software intelligence to perform 
auto diagnostic functions so that the system 
status can be reported. System traces 
are recorded as well as detector signals. 
These include all flow rates, the channel 
and trans-membrane pressure, and the 
temperature of the channel and controller 
chassis. The software helps to check on 
the quality of experiments by creating 
an overlay view of system traces across a 
sample sequence. For example, a build-up 
of pressure in the channel due to clogging 
or deviations in the injection flow rate are 
clearly visualized. By combining the readings 
of the sensors with intelligent feedback, 
diagnosis and troubleshooting is possible. 

Experimental 
The FFF–MALS system comprised an 
Eclipse FFF instrument equipped with DCM 
dilution control module, a DAWN MALS 
detector and an Optilab refractive index 
detector (all from Wyatt Technology). 
A 1260 Infinity II quaternary pump, vial 
sampler, and variable wavelength UV 
detector (Agilent Technologies) was used. 
A 240-mm-long, temperature-regulated 
stainless-steel FFF channel was used with a 
350 µm spacer and a 10 kDa regenerated 
cellulose membrane (Wyatt Technology). 
Pierce BSA (Thermo Scientific) and a 
proprietary exosome sample were run in 
phosphate-buffered saline, pH 7.2 with 
50 mM NaCl.

Reducing Sample Dilution 
In FFF, the sample is concentrated in a thin 
layer (typically 10 µm) at the membrane 
throughout the elution process. The 
volume above the sample layer is free from 
sample. At the outlet of the channel, the 
sample layer is mixed with the channel 
volume leading to a dilution which reduces 
detector signals. 

The system contains a dilution control 
device that extracts a programmable part 

of the sample-free volume via a separate 
outlet port, upstream of and above the 
channel outlet (Figure 3). The detector 
flow rate is reduced in proportion to the 
extraction flow. If the channel flow rate is 
1 mL/min and the extraction flow rate is 
set to 0.9 mL/min, then at the remaining 
detector flow rate of 0.1 mL/min, the result 
is a concentration enhancement of 10×. 
While the maximum enhancement factor is 
20×, Figure 4 shows the highest ratio that 

DCM Outlet

Channel Outlet 
to Detectors

Figure 3: Schematic of the dilution control principle. A programmable part of the channel volume 
is extracted via the outlet port to avoid mixing with the sample which exits through the separate 
channel outlet port toward the detector chain.
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Figure 4: Effect of enhancing the detector signal by incorporating dilution control. Shown is a BSA 
separation with no reduction and, in the overlay, subsequent increasing concentration factors by up 
to 6 times. Recovery stays quantitative and resolution is maintained. Higher ratios are possible, but 
the very low detector flow rates of 100 µL/min or less lead to peak broadening. For fractionation 
purposes, this is less of an issue.
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maintains good analytical resolution is 5×.
This leads to the main innovation of 

the implementation of dilution control. 
The detector flow is the residual of the 
main pump flow entering the channel, 
the cross flow, and the split flow at the 
extraction port. The ratio of inlet flow rate 
and detector flow rate can be as large as 
50. The laws of error propagation dictate 
that the detector flow rate becomes poorly 
determined. Even if these flows are highly 

precise, even to within 0.1% the detector 
flow rate can deviate by 100% or more. 
To overcome this serious drawback, the 
dilution control system measures the 
detector flow rate and actively regulates 
the extracted volume to keep the detector 
flow rate constant. The result is a 
precision of better than 0.1%, leading to 
highly reproducible retention times as an 
additional benefit of the dilution control 
mechanism.

Extracellular vesicles (EVs) are typically 
extracted from biological samples at low 
concentration and sample volume may 
be limited as well. There is much interest 
among EV researchers to isolate and purify 
EV fractions. Although FFF is suitable 
for creating the size fractions, dilution 
and reproducibility have previously been 
limiting factors. As shown in Figure 5, 
this can now be overcome by using active 
dilution reduction. A 10 times increase 
in concentration can be achieved at 
quantitative recovery. In conjunction with 
a semi-preparative FFF channel, milligram 
quantities of EV fractions can be produced.

Summary
A new type of dilution control mechanism 
has been developed to increase the sample 
concentration at the detector up to a 
factor of 10. This helps to quantify trace 
amounts of sample components, analyze 
precious samples that cannot be obtained 
in larger quantities, and makes fraction 
collection more effective.

Instrument and software developments 
in FFF, specifically for AF4, have also been 
developed that decrease the complexity 
of operating the FFF system. This is 
achieved by adding multiple sensors to 
the hardware and adding software that 
digests the data to perform self-diagnostic 

functions and actively support the user to 
troubleshoot problems and maintain the 
system.
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Figure 5: UV fractogram of an extracellular vesicle separation. The red trace is without dilution 
reduction while concentration enhancement is seen in green (5×) and blue (10×). Going from a 
peak with poor signal-to-noise, signal-to-noise is increased in proportion to the enhancement 
factor. The inlay plots the peak area ratio versus the expected enhancement. The linear relationship 
demonstrates quantitative recovery in the series of experiments.
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The LCGC Blog: 10 Great 
Tips for Electrospray 
Ionization LC–MS

Here are 10 great tips for optimizing liquid chromatography electrospray 
ionization mass spectrometry (LC–ESI-MS) so that you achieve the best 
possible results every time. These tips and tricks have been collated by my 
colleagues to form a beginner’s guide to LC–ESI-MS and as a primer for 
those who are already using the technique.

Tony Taylor, CHROMacademy and Crawford Scientific, Strathaven, Scotland, UK

emission or corona discharge, both of which 
can result in an unstable signal or complete 
loss of MS signal (Figure 1). In negative 
mode, reducing the sprayer potential 
will help to avoid discharge. In positive 
ion mode, the appearance of protonated 
solvent clusters such as H

3
O+(H

2
O)

n
 from 

water and CH
3
OH2+(CH

3
OH)

n
 from methanol 

indicate the presence of discharge; this can 
be remedied by avoiding highly aqueous 
eluent systems.

Within the ion source, analytes may also 
exhibit unwanted side reactions, such as 
redox processes, that could reduce signal 
intensity. Moving to lower sprayer voltages 
can also mitigate these types of reaction.

1. Optimize the Sprayer Voltage 
This is often a parameter that is set and 
never adjusted again, which may work the 
majority of the time, and can certainly be a 
good approach if a variety of users with a 
myriad of samples are using an instrument, 
however, it is not going to be ideal for all 
analytes. If you are setting a voltage for a 
walk-up and use (open-access) instrument 
it is a good idea to use lower electrospray 
voltages. However, taking time to adjust 
the sprayer voltage can lead to vast 
improvements in mass spectrometry (MS) 
sensitivity.

The use of lower sprayer voltages is 
advised to avoid phenomena such as rim 
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As a rule of thumb, the more aqueous 
the environment in which the sample is 
introduced, the higher the sprayer potential 
will need to be. Never is the age-old adage 
truer “if a little bit works, a little bit less 
probably works better” (Tip 10).

2. Optimize the Sprayer Position 
The position of the sprayer is a parameter 
that can and should be optimized, but 
its optimal setting is likely to be one that 
is viable for providing high signal quality 
across a wide range of analytes. Analytes 

with varying surface activity (sensitivity 
constant K) will exhibit different responses 
depending on the position of the sprayer 
relative to the sampling cone (Figure 2). 
Primarily this is due to the time taken for the 
analyte to be liberated into the gas phase 
under the atmospheric pressure ionization 
(API) conditions (primarily the drying gas 
temperature and flow rate), which will differ 
for differing analytes depending upon their 
ability to migrate to the droplet surface and 

be liberated into the gas phase as well as 
the eluent composition at time of elution. 
At lower concentrations any change in 
the sprayer position will cause the relative 
response of analytes to change (Figure 2).

Typically, smaller, more polar analytes will 
benefit from the sprayer being at its farthest 
setting from the sampling cone, with larger 
more hydrophobic analytes benefiting from 
the sprayer being closer to the sampling 
cone.
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Figure 1: Various spray modes in electrospray (ESI) LC–MS.
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3. Reduce or Eliminate Salts
The formation of metal adduct ions (such 
as [M + Na]+ and [M + K]+) in positive ion 
mode is a common phenomenon that can 
result in only the metal adduct ion being 
present in the MS spectrum, therefore, 
we need to be aware of and remember 
to look for these species. It can also be 
advantageous to try to avoid the formation 
of adducts altogether as their formation 
can lead to unusable mass spectra.

These types of adducts can be avoided 
by using plastic instead of glass vials. 
The glass manufacturing process uses a 
variety of metal salts which can be leached 
from the glassware by aqueous solvents. 
However, the use of plastic vials can also 
lead to the presence of plasticizer peaks 
within spectra, although these tend to be 
less problematic as they appear at fixed 

m/z values and can be discounted when 
interpreting spectra. Also note that high 
performance liquid chromatography (HPLC) 
solvents such as acetonitrile, can often 
contain surprisingly high amounts of metal 
ions such as sodium—choose your solvent 
grade carefully!

Soaps and detergents are an insidious 
source of salts and should be avoided 
when running liquid chromatgoraphy–mass 
spectrometry (LC–MS) analyses.

Biological samples will have high 
concentrations of various salts that can 
lead to the formation of unwanted adducts 
and poor quantitative results. The use of 
rigorous sample preparation protocols 
(solid-phase exctraction [SPE], liquid–liquid 
extraction [LLE], etc.) can remove many of 
these matrix interferences to produce good 
electrospray ionization (ESI) results.

One of the primary causes of metal ions 
is from the previous user, so please be 
respectful of other instrument users and flush 
the instrument thoroughly after every run.

4. Select an Appropriate Solvent 
For ESI reversed-phase solvents (water, 
acetonitrile, methanol) are preferable as 
they favour the formation and transfer 
of ions from the liquid to the gas phase. 
Normal-phase solvents (hexane, toluene, 
dichloromethane) cannot support ions in 
solution and are, therefore, not suitable 
for use with ESI (they can, however, be 
used with atmospheric pressure chemical 
ionization [APCI]).

When optimizing ESI applications, the 
surface tension of the solvents should 
be considered. Solvents with low surface 
tension (such as methanol and isopropanol, 

Table 1) allow for stable Taylor cone 
formation and, hence, a stable and 
reproducible electrospray. The Rayleigh limit 
will be overcome at lower potential (Table 
2, equation 1) and this will tend to lead, on 
average, to smaller droplets being produced 
which aids in the ion formation process 
and can lead to an increase in instrument 
sensitivity.

Lower potential difference across the 
system will be required for effective 
spraying when using lower eluent water 
content (see Tip 1). This reduces the risk of 
spraying in rim emission mode and lowers 
the possibility of electrical discharge at the 
capillary tip. The addition of a small amount 
of methanol or isopropanol (1–2% v/v) to a 
highly aqueous HPLC eluent can often bring 
about an increase in instrument response, 
as the surface tension is lowered.

Table 1: Physical properties of selected solvents

Solvent
Surface 
Tension 

(dyne/cm)
Dipole

Dielectric 
Constant  
(at 20 °C)

Viscosity (cP) Vapour Pressure 
at 25 °C (mmHg) 

Methanol 22.5 2.87 21.7 0.59 127

Isopropanol 21.79 1.69 19.92 2.40 45.4

Acetonitrile 19.10 3.44 37.50 0.38 88.8

Water 72.80 1.87 80.10 1.00 23.9

Table 2: Threshold (onset) electrospray voltages

Solvent γ (N/m) Capillary Voltage (V
ON

, kV)

Methanol 0.0226 2.2

Isopropanol 0.0214 2.0

Acetonitrile 0.030 2.5

Water 0.073 4.0
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 [1]

Where:
γ = solvent surface tension
rc = LC capillary outer radius
d = distance from the LC capillary tip to the 
MS inlet.

Under gradient conditions the eluent 
composition changes with time and, 
therefore, so will the properties of the 

ESI spray. This can affect ion production 
processes, and there is often a sweet 
spot for ion production. For example, 
the analysis of Penicillin G with varying 
percentages of acetonitrile in the mobile 
phase produces MS responses with varying 
intensity (Figure 3). Optimization of the 
analyte retention (such as optimizing 
the HPLC separation) could lead to 
improvements in sensitivity. Alternatively, 
where specific analytes are of interest, 

optimization of the source conditions using 
analyte infused in the eluent composition at 
which the analyte elutes can be helpful in 
determining optimum instrument settings.

5. Optimize the Cone Voltage
The cone voltage (also known as the orifice 
voltage and declustering potential) is used 
for three purposes:
• To extract ions from the atmospheric 

pressure region of the ion source into the 
high vacuum region of the mass analyzer

• To induce in-source fragmentation (CID) 
for structural determination

• For declustering heavily hydrated ions to 
reduce their mass and reduce baseline 
noise.
In addition, this parameter can be used 

for some structural determination via 
in-source fragmentation. In fact, when 
the cone voltage is increased, ions are 
accelerated, undergoing collisions with gas 
species (solvent vapour and desolvation 
gas) resulting in some fragmentation. Bear 
in mind that cone voltage is not selective, 
but it can be used to generate certain 
ions, in particular, it can be adjusted to 
obtain either pseudomolecular ions (of 
a compound) or structural information 
(product ions via fragmentation).

Typical cone voltage parameters for both 
ESI and APCI are in the region of 10–60 V.

The cone voltage provides a means 
to reduce the incidence of ion clusters 
(declustering potential), which will reduce 
the complexity of resulting spectra and 
reduce spectral noise. Note that your 
voltage settings may be transferable to 
another instrument.

6. Optimize Gas Flow Rates and 
Temperatures
Initial formation of droplets at the capillary 
tip and constriction of their size, desolvation 
rate, and eluent flow rate all have a major 
impact on ESI efficiency.

The practical upper limit to eluent flow 
in pure electrospray is 10–20 µL/min 
depending upon the solvent composition. 
Capillary design may be modified to 
increase the tolerance of the electrospray 
process to increases in eluent flow rate, 
liquid surface tension, or electrolyte 
concentration.

The ideal in terms of capillary tip droplet 
charging is to have a small drop that forms 
over a relatively long period of time. This 
will ensure that the droplet contains many 
charged species and the surface spacing 
of the charges will cause the initial onset 
of coulombic fissions at a point within the 
source that will allow optimal sampling of 
gas-phase analyte ions.

The use of high pressure, high flow rate 
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Figure 3: Relative response of Penicillin G with varying percentages of acetonitrile.
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two pH units above the analyte pKa for 
acidic species and two pH units below 
the pKa for basic species. While this may 
present some challenges in reversed-phase 
retention of these more highly polar 
forms, some development work to ensure 
good retention will pay rewards in terms 
of signal intensity. Strategies such as the 
use of embedded polar stationary phases, 
reduction in eluotropic strength of the 
starting eluent composition, and the use 
of HILIC-based separations can all be 
considered to obtain suitable retention. 
One should take care to remain within the 

design, so that LC–MS parameter selection 
will be optimized in minimum time.

7. Promote Analyte Ionization, 
Choose the Correct MS Interface 
Polarity and Avoid Ion Suppression 
While there are several different possible 
charging mechanisms in electrospray 
ionization—including tribe (induced) 
charging, ion transfer, and adduction—by 
far the most effective means of generating 
a signal for ionogenic analytes is to pH 
adjust the HPLC eluent to ensure the 
analyte is in the charged form. That is, 

gas) the droplet size is restricted, and the 
droplets are charged more efficiently. The 
ion source temperature is usually set to 
100 °C. A desolvation gas (usually nitrogen 
at high temperature) is also delivered 
through the ion source to help evaporation 
and solvent removal. Table 3 lists 
common settings for the aforementioned 
parameters.

The basic approach to optimizing these 
parameters consists of setting your initial 
experimental values as indicated in Table 
3, then altering the other parameters 
until signal response is optimized. This 
could be a time-consuming process and, 
therefore, the experience and expertise 
of the instrument operator should be 
complemented with proper experimental 

nitrogen from a concentric tube at the 
capillary tip means that pneumatically 
assisted ESI optimizes at slightly higher 
flow rates than the non-assisted technique. 
In general, pneumatically assisted ESI 
optimizes at flow rates of around 0.2 
mL/min, but flow rates of up to 1.0 mL/
min can be endured by the source with a 
moderate reduction in sensitivity.

Essentially, for a given eluent flow 
rate (flowing through the capillary) 
the nebulizing gas flow rate has to be 
optimized.

In LC–MS, both instrument response 
and sensitivity will decrease with the size 
of the droplets formed at the capillary 
tip. By introducing an axially sprayed gas 
around the forming droplet (nebulizing 
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Figure 4: Eluent pH adjustment to ensure ionogenic analytes are in the ionized form prior to 
detection.Table 3: Optimum interface gas parameters for ESI. *Optimum flow rates near 250 µL/min

Parameter ESI Pneumatically Assisted ESI*

Eluent flow rate (µL/min.) 1–5 100–1,000

Nebulizing gas (N
2
, L/min.) 0 1–10

Desolvation gas (N
2
, L/min.) 1–1.15 3–9

Ion source temperature (°C) 100–150 100–400
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Trifluoroacetic acid (TFA) and 
triethylamine (TEA) are particularly adept 
at causing ion suppression; each interacts 
with the analyte in different ways, 
resulting in a suppressed signal. TFA should 
be avoided in high concentrations because, 
while it is a good source of protons, 

varies. Perhaps the most usual presentation 
of this situation is the analysis in which the 
nature of the sample matrix changes (as in 
bioanalysis, environmental analysis, and so 
on). The reverse situation can also occur 
in which analyte response is artificially 
enhanced—known as ion enhancement.

will give the most favourable response for 
the compounds of interest.

In the presence of a second electrolyte 
species, the intensity of the analyte can 
be suppressed. This phenomenon is 
termed ion suppression, and can lead to 
the artificial and irreproducible reduction 
in analyte signal when determinations 
of the analyte at constant concentration 
are performed on samples where the 
background electrolyte concentration 

useable pH limits of the bonded phases 
used.

It is also true that, when dealing with 
most ionogenic analytes, it is often difficult 
to predict the correct mode of ionization, 
either ESI, APCI, or APPI, and indeed 
whether the interface polarity should be 
either positive or negative for the analytes 
of interest. It is always advisable to screen 
the various interface types and their relative 
polarity to assess which mode of ionization 
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Figure 6: Formation of ion pair between aniline and TFA resulting in MS signal suppression.
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the trifluoroacetate moiety has a high 
propensity for ion pairing with positively 
charged species. Ion pair formation in the 
ESI droplet is a solution-phase process 
and can neutralize analyte ions of interest 
(Figure 6). In the case of TFA, the ion 
pairs formed are strong and remain paired 
during the evaporation process, resulting in 
the much reduced ESI sensitivity in positive 
ion mode.

TEA and other amines can be 
problematic because they have a high 
gas-phase proton affinity. This means 
that just outside of the droplet, in the gas 
phase, interactions can occur where such 
species steal protons away from analytes 
of interest. This can be a good thing if 
you are trying to make negatively charged 
ions, but it can be highly detrimental to 
the formation of positively charged analyte 
species.

Other common reagents such as the 
formate ion may form an ion pair in 
solution that subsequently dissociates 
on transition to the gas phase. Signal 
suppression effects in such cases are much 
less drastic.

To avoid ion suppression steps, proper 
sample preparation should be undertaken. 
Care should be taken to remove highly 
lipophilic species and detergents at all 
costs. Never use detergent-based soaps on 

glassware that will eventually hold solutions 
for ESI-MS analysis. Using more rigorous 
preparation techniques, such as SPE, can 
reduce the incidence of ion suppression 
from matrix components relative to less 
selective approaches such as liquid–liquid 
extraction and protein precipitation. If ion 
pair reagents must be used, select a volatile 
one such as formic acid, or try to keep 
concentrations of additives such as TFA and 
TEA as low as possible (a concentration of 
under 0.1% v/v).

8. Tune and Calibrate the Instrument 
The process of tuning and calibration is 
crucial to guarantee analysis repeatability 
across LC–MS instruments and laboratories. 
Calibrating the spectrometer will increase 
confidence that the detected mass of an 
ion will agree with its true mass. Likewise, 
tuning the MS instrument will give 
confidence on signal response (intensity).

The process of tuning and calibration is 
critical to achieve optimum LC–MS results, 
as this process sets:
• Voltages on the source elements
• Atomic mass units (AMU)  gain and offset 

for the correct peak width
• The electron multiplier voltage
• The mass axis for proper mass assignment.

Tuning and calibration is important as it:
• Calibrates the m/z scale of the spectrometer 

vs. standards of known m/z ratio
• Provides the means (if performed on a 

periodic basis) to realize that spectrometer 
contamination or degraded electronic 
components have changed the selected 
mass positions

• Ensures repeatable analysis from 
instrument to instrument or lab to lab

• Checks that the spectrometer gives 
expected relative ratios of ion fragment 
intensities for a target compound

• Acts as a diagnostic tool to indicate the 
service/cleaning requirements of the 
spectrometer

• Provides results that act as a chronicle of 
system performance.

Calibration
Mass calibration is carried out by infusing 
a standard with a well-known mass 
spectrum into the LC–MS instrument 
and adjusting the response of the MS 
components accordingly. Broadly speaking, 
the user should provide the known m/z 
values for the peaks in the mass spectrum 
of the standard, so the system can make 
appropriate adjustments. Modern LC–MS 
have very stable m/z scales, so strictly 
speaking, mass calibration may not need to 
be repeated for several days; however, it is 
a good practice to check the calibration on 
a daily basis.

Most instruments are calibrated using 
infused tune compounds that contain 
spectral lines due to ions whose mass is 
known to the level of accuracy required, for 
example, unit mass values for quadrupole 
mass analyzers or accurate mass values for 
double focusing magnetic and electric mass 
analyzers. Mass axis calibration should be 
independent of the API technique used 
for ion generation so long as the calibrant 
is capable of efficient ionization under a 
given set of interface conditions. Calibration 
of the mass axis requires series of ions 
with known mass that cover the required 
operating mass range, the ions being as 
evenly spaced as possible.

Calibration of the mass axis is usually 
a discrete process that is carried out at 
regular intervals to ensure correct mass 
assignment, such as at the beginning of 
each working day or prior to a campaign 
of analysis, depending upon the laboratory 
and its applications. However, when 
working at high resolution where high mass 
accuracy is required, a lock mass compound 
may need to be constantly infused 
alongside the analyte. This is particularly 
prevalent with time-of-flight mass analyzers 
where there may be a tendency for 
the mass axis calibration to drift due to 
the highly sensitive nature of the mass 
analyzing device.

The Column    www.chromatographyonline.com
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voltage settings or current to ion source 
components, the mass analyzer, and 
detector. In general terms, the tuning 
process will set:
• Voltages on the source elements
• Gain and offset of the mass analyzer for 

correct spectral peak width (resolution)

range of masses, which allows for subsequent 
library searching of spectra.

The tuning process involves adjusting a 
number of mass spectrometer parameters. 
Some are purely electronic and only 
affect the way the electronics process 
the signal. Other parameters affect the 

allows for subsequent library searching of 
spectra.

The voltages applied to the various ion 
source components must be tuned to achieve 
target ion abundances for various analyte 
ion masses. This ensures optimal instrument 
sensitivity and a predictable response across a 

Tuning
The voltages applied to the various ion 
source components must be tuned to 
achieve target ion abundances for various 
analyte ion masses. This ensures optimal 
instrument sensitivity and a predictable 
response across a range of masses, which 

Table 4: Selected ESI/APCI calibration standards

Calibrant API Mode Mass Range (Da)

Bovine ubiquitin ESI(+), APCI(+) Cell 365–1,500

Cesium iodide ESI Up to 3,000

Cesium tridecafluoroheptanoate ESI Up to 10,000

Horse heart myoglobin ESI, APCI 700–1,600

Lysozyme ESI 1,000–2,100

Myoglobin ESI 600–2,500

Polyethylene glycol ESI 50–2,000

Polyethylene glycol + ammonium acetate 
mixture

ESI(+), APCI(+) 80–1,000

Polypropylene glycol ESI 50–2,000

Polyethylene glycol monomethyl ether ESI 50–2,000

Polypropylene glycol sulfate ESI(-) 300–1,700

Sodium trifluoroacetate ESI 100–4,000

Sugar mixture (corn syrup, raffinose, 
maltose, and maltotetraose)

ESI(-) 100–1,500

Tetraethylammonium iodide ESI(-) Up to 6,000

Ultramark 1621 (perfluororalkoxycyclo  
triphosphazines)

ESI Up to 6,000

Water clusters ESI Up to 10,000

Table 5: Peptides and proteins frequently used for high mass calibration

Calibrant Formula Monoisotopic  
Mass (Da)

Average  
Mass (Da)

Angiotensin II, human, free acid C
50

H
71
N

13
O

12
1,045.5345 1,046.19

Bradykinin, human, free acid C
50

H
73

N
15
O

11
1,059.5614 1,060.22

Angiotensin I, human, free acid C
62

H
89

N
17
O

14
1,295.6775 1,296.50

Substance P, human, free acid, 
…Met–OH

C
63

H
97

N
17
O

14
S 1,347.7122 1,348.81

Substance P, human, …Met–
NH2

C
63

H
98

N
18

O
13
S 1,346.7281 1,347.65

Neurotensin, human, free acid C
78

H
121

N
21
O

20
1,671.9097 1,672.95

ACTH (CLIP), human, free acid C
112

H
165

N
27
O

36
2,464.1911 2,465.70

Melittin, honeybee, …Gln–NH2 C
131

H
229

N
39

O
31

2,844.754 2,846.50

ACTH (CLIP), human, free acid C
207

H
308

N
56

O
58

S 4,538.2594 4,541.13

Insulin, bovine, β-chain, oxidized, 
sulfated C (R–SO3H)

C
157

H
232

N
40

O
47
S

2
3,493.6435 3,495.94

Insulin bovine C
254

H
377

N
65

O
75
S

6
5,729.6009 5,733.58

Ubiquitin, bovine C
378

H
629

N
105

O
118

S 8,559.6167 8,564.86

Lysozyme, hen egg, oxidized 
form

C
613

H
951

N
193

O
185

S
10

14,295.8148 14,305.14

Apomyoglobin, horse C
769

H
1212

N
210

O
218

S
2

16,940.9650 16,951.49

Carbonic anhydrase, bovine C
1312

H
1998

N
358

O
384

S
3

29,005.6750 29,023.65
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E-mail: tony@crawfordscientific.com
Website: www.chromatographyonline.
com

when undertaking LC–MS analysis.
While so much about modern API-MS has 

been developed to the point of “load and 
forget,” and in most cases this will enable 
us to generate a signal for many analytes, 
we sometimes forget that a certain degree 
of optimization will generate data that is far 
superior to that obtained under “generic” 
conditions.

Tony Taylor is Group Technical Director 
of Crawford Scientific Group and 
CHROMacademy. His background is 
in pharmaceutical R&D and polymer 
chemistry, but he has spent the past 
20 years in training and consulting, 
working with Crawford Scientific Group 
clients to ensure they attain the very 
best analytical science possible. He has 
trained and consulted with thousands 
of analytical chemists globally and 
is passionate about professional 
development in separation science. 
His current research interests include 
HPLC column selectivity codification, 
advanced automated sample 
preparation, and LC–MS and GC–MS  
for materials characterization.

move to transfer line variables and beyond. 
Adjustment of any parameters associated 
with the mass analyzer itself is not normally 
needed, as these will have been optimized 
during some calibration steps or routine 
maintenance.

Finally, check robustness, ultimately 
robust reproducible methods are what is 
required from any analytical procedure. If a 
response curve can be generated for the API 
parameter (as with all voltages, flow rates, 
and temperatures in the ESI source) then 
these should be plotted, although, as we 
have seen previously, with sprayer voltage, 
it is not necessarily good practice to operate 
on a distinct maximum setting. This is due 
to the fact that small changes in that setting 
will manifest as a loss in performance very 
quickly. The instrument should be operated 
on a broad maximum (plateau) within the 
response curve, so that if a small change 
in the variable does occur it will not have a 
drastic effect on the measured response. The 
ability to resist small changes in response 
based on small changes in experimental 
variables is denoted as robustness.

10. If a Little Bit Works, a Little Bit 
Less Will Probably Work Better!
This is true for all ESI parameters (voltages, 
mobile phase additives, and others) and is 
a popular mantra which will serve you well 

series of ions with known mass that cover 
the required operating mass range, with the 
ions being as evenly spaced as possible. A 
wide range of substances are available for 
calibrating the m/z scale (Tables 4 and 5).

Other alternatives (such as mixtures of 
sugars and solvent clusters, like methanol 
clusters) are also available for calibrating 
the m/z scale of an API-MS instrument. Of 
course, series of proprietary solutions have 
been developed by different instrument 
manufacturers. For many years, polyethylene 
glycol (PEG) and polypropylene glycol (PPG) 
were the most widely used calibrants for 
LC–MS; however, these compounds are very 
sticky and tend to remain in the system for 
long periods. As a consequence, their use is 
falling out of favour.

9. Select an Appropriate Starting 
Point
Where do you start with a new application 
when the list of parameters to optimize 
seems long and daunting? It is good to 
start with the operating conditions from 
a similar application (as most labs will be 
running samples with similar analytes). 
Next, perform a systematic study of the 
source variables, starting from the outside 
in. Most instruments will contain software 
that performs this task in the same fashion. 
First, optimize the sprayer voltage, then 

• The electron multiplier voltage
• The mass axis for proper mass assignment.

The importance of tuning cannot be 
overemphasized, and is performed to check 
that the mass spectrometer is working 
correctly and to ensure that spectra (mass 
assignment and relative abundance of 
spectral signals) resemble a previously 
determined standard. The process of tuning 
will:
• Check to see that spectrometer 

contamination or degraded electronic 
components have not changed assigned 
mass positions (calibration of the mass axis)

• Ensure repeatable analysis from instrument 
to instrument (or laboratory to laboratory)

• Check that the spectrometer gives 
expected relative ratios of ion fragment 
intensities for a target compound

• Act as a diagnostic tool to indicate the 
service and cleaning requirements of the 
spectrometer

• Act as a chronicle of system performance
• Match fragments from a known 

calibration compound and adjust mass 
axis so it agrees with the expected mass 
assignments.
As API-MS produces little fragmentation 

from a single ion LC–MS, calibration and 
tuning is usually carried out using a mixture 
of compounds.

Calibration of the mass axis requires a 
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Implementing 
Pharmacopeial Methods 
—Method in the 
Madness?
Incognito leads us through the complex method used to determine related 
substances for hydroxychloroquine, exploring the practical implementation 
and critical evaluation of a less than optimum ultrahigh-pressure liquid 
chromatography (UHPLC) pharmacopeial method.

heptane sulphonate adjusted to pH 7.0 
with triethylamine
Test solution (1): 25 mg of test substance 
diluted to 50 mL with sample diluent
Test solution (2): Test Solution 1 diluted 
1:10 (v/v) with sample diluent
Reference Solutions: Various dilutions of 
Hydroxychloroquine sulphate with known 
impurities B and C 
Column: End-capped ethylene-bridged 
octadecylsilyl silica gel for chromatography 
(hybrid material) R (1.7 μm)
Temperature: 40 °C
Mobile phase A: Methanol R, buffer 
solution (10:90 v/v)

I’ve recently been involved in 
troubleshooting some issues with a 
Pharmacopeial method which have 
highlighted some important general 
issues in the practical implementation of 
high performance liquid chromatography 
(HPLC) and ultrahigh-pressure liquid 
chromatography (UHPLC) methods.

The method is used to determine Related 
Substances for Hydroxychloroquine and is 
briefly summarized below.
Sample diluent: Dilute sulphuric acid 
(approximately pH 2.8) : Methanol 50:50
Buffer solution: Water containing 
potassium dihydrogen phosphate, sodium C
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Mobile phase B: Buffer solution, 
methanol R (15:85 v/v)
Gradient: (See Table 1)
Flow rate: 0.7 mL/min
Detection: Spectrophotometer at 254 nm
Injection: 4 µL of test solution (1) and 
reference solutions.

For reference, Figure 1 shows the 
structures and some physicochemical 
information for hydroxychloroquine and 
impurities B and C for which limits are 
specifically set within the method.

It should be noted that in total there are 
seven named impurities for this related 
substance determination, but only those 
which have individual limits are shown for 
illustrative purposes.

The issues highlighted by my 
correspondent included:
• System over-pressure
• Non-reproducible quantitative response 

(peak areas) for specific analytes

• Retention time drift (often severe)
• Carry-over of the active pharmaceutical 

ingredient and inability to obtain a 
“blank” chromatogram despite flushing 
the system with various reagents

• Noisy and erratic baselines, especially 
after filtration of the mobile phase.
You may be asking yourself why this 

very specific set of problems with a very 
particular Pharmacopeial method warrant 
Incognito column inches. Simply put, this 
method, and the problems which have 
been encountered, highlight some very 
useful considerations when undertaking 
liquid chromatographic analysis and the 
skill of “critical evaluation” of methods, 
that is, the evaluation of a method to 
help understand the possible and actual 
problems encountered. So, whether you 
work in the pharmaceutical or any other 
industry, the following guidance should be 
generally applicable.

The Mobile Phase
Let’s start by looking at the mobile phase 
and its constituents.

For me, with over 30 years experience 

in practising chromatography, the 
constituents of the mobile phase are 
recognisable but certainly not what one 
could call “modern”. However, for some 

Table 1: Gradient used in the method to determine Related Substances for 
hydroxychloroquine

Time (min) Mobile Phase A (% v/v) Mobile Phase B (% v/v)

0 100 0

1 100 0

11 0 100

Figure 1: Structures of hydroxychloroquine and two important related substances, figures indicate 
functional group pKa (calculated) and LogP(D) values (calculated).
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less experienced chromatographers, the 
mobile phase additives, and the fact that 
the pH is titrated to a set value using one 
of the reagents will be, frankly, alien.

Figure 2 shows the structures of the 

additives used in the mobile phase and it’s 
worth spending a little time on why these 
reagents may be used.

Potassium dihydrogen phosphate is a 
traditional buffer which is used to resist 

small changes in pH when the sample in its 
diluent (approximately pH 2.8) mixes with 
the eluent within the instrument tubing 
and primarily at the head of the analytical 
column. As we wish to maintain a pH of 
7.0 to enable reproducible separation, and 
because the pK

a
 of the phosphate buffer 

is 7.21, this obeys the general rule that 
the buffer will be most effective when 
the desired solution pH is within 1 pH 
unit of its native pK

a
. This should lead 

to an improvement in the robustness of 
retention time and peak shape. We will 
further discuss this particular reagent later.

Sodium heptane sulphonate is a 
so-called ion pairing reagent, which 
has two modes of action. In the bulk 
mobile phase, the anionic reagent will 
form an ionic equilibrium with basic 
analyte functional moieties to form a 
neutral complex, which will be more 
highly retained on the highly hydrophobic 
stationary phase surface. As can be seen 
from the analyte pK

a
 values in Figure 1, 

at an eluent pH of 7.0, several of the 
analytes will have protonated functional 
groups and therefore will be capable of 
ion pair formation. The second mode of 
action of the ion pair reagent is to strongly 
partition into the stationary phase via the 
highly hydrophobic moiety of the pairing 
reagent which will effectively add anionic 

groups (SO
3
-) to the stationary phase 

surface, with which any unpaired cationic 
analyte species may undergo electrostatic 
attraction, and therefore improve 
retention. 

Apart from its use to obtain the correct 
mobile phase pH, triethylamine is used 
as a silanol group masking reagent. 
Figure 3 can give us further insight into 
the mechanism and requirement for this 
reagent.

Species 5 in Figure 3 represents an 
acidic silanol group which has not been 
effectively treated with an end capping 
reagent (such as that shown in species 
8) which will be anionic under the 
mobile phase conditions of our method. 
If left untreated, these silanol anions 
will form electrostatic attractions with 
cationic analyte molecules and unwanted 
secondary interactions can lead to issues 
with peak broadening and tailing as 
well as extended column equilibration 
times and possible issues with peak area 
reproducibility. Therefore, ionogenic 
masking reagents such as triethylamine 
were traditionally added to mobile 
phases to effectively “end-cap” anionic 
surface sites, as the triethylamine, which 
is fully protonated below pH 7.2, is 
electrostatically attracted to the ionised 
surface silanol residues.

Potassium dihydrogen phosphate

Sodium heptane sulphonate

Triethylamine

10.21
N

Na+

CH3

CH3H3C

H3C

K+ P

S

O

O
O

–

–

O

O

OH

OH

Figure 2: Structures of the mobile phase additives used in the hydroxychloroquine related 
substances method.
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So, given the analytes of interest and the 
eluent pH, this mobile phase system would 
seem to be very well designed to overcome 
any issues with analyte reproducibility of 
analyte retention and peak shape. So far 
so good.

The Column
Let’s now look at the column being used.

The so-called bridged ethylene hydride 
columns were introduced by Waters in 

around 2004 in order to fulfil several 
requirements, including increased 
ruggedness under UHPLC conditions and 
increased resistance to extremes of eluent 
pH (especially high pH), using organic, and 
inorganic hybrid substrates. 

However, we must go back even further 
to highlight some of the issues with the 
method under consideration. The lone 
(acidic) silanol groups which are masked 
using the triethylamine additive, were 

particularly prevalent when manufacturers 
used Type A silica as stationary phase 
substrate materials. This silica contained 
metal ions which are known to “activate” 
surface silanol groups towards interaction 
with basic analytes, and was not treated 
to avoid the presence of lone silanol 
groups. The later development of Type B 
silica effectively reduced silanol activity 
by removing target metal ions from the 
silica matrix and used surface treatments 
to reduce the number of lone silanols and 
promote the amount of inter-hydrated or 
vicinal silanol groups (species 2 in Figure 
3). These developments were very effective 
at reducing the interactions between 
basic analytes and surface silanol species, 
effectively negating the requirement for 
masking reagents such as triethylamine. 
The bridged ethylene phases (species 1 in 
Figure 3) are known to further reduce the 
number of inherent silanol species capable 
of interaction with basic analytes in their 
ionised state.

Given the fact that, due to these new 
stationary phase materials, the use of 
silanol masking reagents have not been 
required for over 20 years now, one must 
therefore question why triethylamine 
is included in this method? Further, 
triethylamine is relatively volatile, and 
will be lost from the mobile phase to 

the atmosphere on standing, which may 
give us a clue as to the reason behind 
the drift in analyte retention over time as 
the inherent pH of the mobile phase will 
change as the triethylamine concentration 
lowers. In my own experience, it is also 
possible for the triethylamine to “settle” 
within the eluent, again leading to drifting 
or changing analyte retention. Further 
problems with this reagent also exist. As 
it inherently alters the stationary phase 
surface, one has to be mindful when 
equilibrating the HPLC column as extended 
flushing of the phase is often necessary 
to obtain reproducible retention times 
for the first injections of a sequence. 
One also must question the possible 
interaction between the anionic ion pairing 
reagent and the triethylamine cation. The 
possibility of this interaction, forming a 
neutral complex, may render the masking 
reagent ineffective and one needs to 
wonder what robustness issues this may 
create.

The Ion Pairing Agent
Let’s now consider the role of the ion 
pairing reagent in this separation. Modern 
stationary phases such as those used in 
this method, are capable of withstanding 
high pH mobile phase environments and 
as such we must also call into question the 
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Figure 3: Representations of various silica surface species (note C8 ligands shown in the figure – 
C18 ligands are recommended in the Pharmacopeial method). Reproduced with permission from 
CHROMacademy, LCGC.
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the method which require some further 
thought, and which highlight some more 
general principles in chromatography.

On studying the solubility of 
hydroxychloroquine and impurities B 
and C, I can see no evidence of limited 
solubility in aqueous media, although 
at this point, I should declare that I’ve 
not undertaken any further study on the 
solubility of the remaining five impurities. 
It seems strange that the pH of the 
sample diluent solution is adjusted to 
approximately 2.8, presumably to improve 
the aqueous solubility by protonating the 
analyte molecules, but then to dissolve in 
50:50 aqueous organic seems very strange. 
Given that the mobile phase starting 
composition is just 10% organic, the peak 
shape of the analytes will be poorer than 
it needs to be as the diluent composition 
will give a more highly eluting local 
environment as the sample plug enters the 
chromatographic bed, typically leading to 
peak tailing and/or splitting. There may be 
explainable mitigation in the solubility of 
the other impurities, however the sample 
diluent composition does seem rather 
counter intuitive.

The issues of equilibration have not been 
highlighted in the method details and, 
in modern times, this could be a cause 
of much consternation with practical 

large change in the ionic character of 
the analyte (and therefore the analyte 
LogD value and its polarity), unless the 
pH of the mobile phase is very accurately 
controlled each time it is made. Anyone 
studying robustness in undergraduate 
chromatography studies will be warned 
to stay away from the analyte pK

a
 values 

to optimize the method reproducibility, 
due to the potential for large variations 
in analyte retention with relatively small 
changes in eluent pH. At the very least, it 
would surely have been better to quote a 
volume or weight of triethylamine required 
to achieve the desired pH, which could be 
controlled much more reproducibly.

Analysing Idiosyncracies
From this brief review it would very much 
appear that the current method has been 
“stitched together” using a very traditional 
mobile phase with a modern stationary 
phase which should not require any of 
the now “exotic” mobile phase additives 
in order to achieve a suitable separation. 
Without the requisite experience in critical 
evaluation of chromatography methods, 
this combination may be baffling and 
the resulting problems very difficult to 
interpret or overcome.

However, this is not the end of the 
story. There are other idiosyncrasies of 

for use with UHPLC systems, given the 
higher inherent back-pressure created 
when using such small diameter particles. 
Intrinsically, these systems have very small 
internal volumes and very narrow internal 
diameter tubing and connectors, to reduce 
the effects of extra column (bed) band 
broadening on the separation. The use of a 
solid, involatile buffer with UHPLC systems 
is not recommended as any precipitation 
of the buffer through the use of highly 
organic eluents or via evaporation of the 
mobile phase on standing, will lead to 
significant problems with system blockages 
and over pressure situations. Further, the 
column end frits used with UHPLC columns 
containing 1.7 μm particles typically 
have a porosity of around 0.2 μm which 
renders them even more susceptible to 
blockages with solid particles. It is possible 
to filter the eluent solution to remove any 
particulate materials initially present in the 
eluent system, however one must again 
be very mindful that the triethylamine 
additive is relatively volatile and therefore 
this may be partially lost if filtration is 
achieved using vacuum apparatus. The 
target eluent pH of 7.0 is also relatively 
problematic, given that the pK

a
 of at least 

one of the ionogenic analyte functional 
groups in each of the analytes is close 
to 7.0, we might expect a relatively 

use of this type of buffer in the method. 
Given the pK

a
 values of the analytes shown 

and their logP(D) values, it is conceivable 
that, by adjusting the mobile phase pH to 
pH 10.5 or 11, the degree of ionisation of 
some of the analyte basic moieties will be 
reduced and therefore retention may be 
gained, even using the more hydrophobic 
C18 stationary phase. Further, there are 
many stationary phases available which 
contain more polar functional chemistry or 
are designed to work with very little or no 
organic modifier within the mobile phase 
at the beginning of the mobile phase 
gradient. The use of ion paring reagents 
such as sodium heptane sulphonate has 
not been necessary for many years, since 
the introduction of higher quality silica, 
combined with more polar (so-called 
Polar Embedded) and more pH-resistant 
stationary phases can be used to gain 
sufficient reversed-phase retention, even 
for more polar analytes. Less experienced 
or younger chromatographers may be 
puzzled by the use of this reagent under 
these circumstances.

The Buffer Reagent
Lastly, let’s consider the use of the buffer 
reagent with the current column and 
method conditions. The column contains 
1.7 μm particles which are designed 
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I haven’t begun to address the carry-over 
issues mentioned earlier, as these may well 
be system- rather than method-related.

In summary, this particular method 
appears to be sub-optimal and could be 
very difficult to implement under practical 
circumstances by less experienced users. 
I should also say that I’m aware that 
there is a new hydroxychloroquine related 
substances method in draft which is due 
for introduction in June of 2021.

of the detector, for example by employing 
a reference wavelength, such changes 
in ionic strength might well give rise to 
retention time shifts, peak shape changes 
and unstable baselines, unless sufficient 
time is given to allow re-equilibration of 
the column between sample injections. 
It may be far more judicious to use a 
ternary system in which the ionic strength 
is maintained using a third eluent system 
which contains the buffer and additives 
at a higher concentration (that is, all 
reagents at 10× concentration and added 
at a constant 10% of mobile phase 
composition during the analysis).

stationary phase surface with the luent 
additives, it is good practice to dedicate 
the column to use only with this specific 
mobile phase, to avoid the requirement 
for extended column flushing and 
re-equilibration.

It should be further noted that the 
detection is at a fixed wavelength of 
2254 nm and this can be problematical 
when the ionic strength of the mobile 
phase changes to such a large extent 
during the analysis, as is the case here, 
where the aqueous component ranges 
from 90% to 15% during the course of 
the analysis. Without the judicious set-up 

application of this method. As explained 
above, the initial equilibration of a new 
column will be much longer than perhaps 
is usual, as there are at least two reagents 
which need to interact with the stationary 
phase to a steady state. Granted, the 
internal volume of the column may be 
relatively low (approximately 120 μL), 
it may take many tens if not hundreds 
of column volumes of mobile phase to 
properly equilibrate this column. The 
requirement for extended re-equilibration 
between sample injections may also be 
extended (see next paragraph). Further, 
as we are extensively modifying the 
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Training Courses

Please send your event and training 
course information to Lily Atkins 
LAtkins@mjhlifesciences.com

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

Complete GC & GC–MS
22 January 2021
On-line (over 9 days) or face-to-face 
(5 days) at The Open University,  
Milton Keynes, UK
Website: www.anthias.co.uk/
content/5-day-complete-gc-gc-ms

The GC & GC–MS Clinic
3 February 2021
On-line (over 4 days) or face-to-face 
(2 days) at The Open University,  
Milton Keynes, UK
Website: www.anthias.co.uk/
content/2-day-gc-gc-ms-clinic-1

Absolute Basics of Deconvolution
8 January 2021
On-line (over 2 days) or face-to-face 
(1 day) at The Open University,  
Milton Keynes, UK
Website: www.anthias.co.uk/
training-courses/basics-deconvolution

HPLC/LC–MS

The Theory of HPLC

On-line training from  

CHROMacademy

Website: www.chromacademy.com/

hplc-training.html

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

HPLC Fundamentals

Onsite training

Website: www.crawfordscientific.com/

training-consultancy/hplc-training/hplc-

fundamentals

Applied Interpretation of LC–MS 
Mass Spectra
11 January 2021
On-line (over 5 days) or face-to-face 
(3 days) at The Open University,  
Milton Keynes, UK
Website: www.anthias.co.uk/training-
courses/interpretation-mass-spectra-
lcms

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

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

https://chromacademy.com/gc-training.html
https://www.crawfordscientific.com/training-consultancy/gc-training/gc-troubleshooting-and-maintenance
https://www.anthias.co.uk/content/5-day-complete-gc-gc-ms
https://www.anthias.co.uk/content/2-day-gc-gc-ms-clinic-1
https://www.chromacademy.com/hplc-training.html
https://www.chromacademy.com/mass-spec-training.html
https://www.chromacademy.com/hplc_troubleshooting.html
https://www.crawfordscientific.com/training-consultancy/hplc-training/hplc-fundamentals
https://www.anthias.co.uk/training-courses/interpretation-mass-spectra-lcms
https://www.chromacademy.com/sample-prep-training.html
https://www.chromacademy.com/basic-lab-skills-training.html
https://www.chromacademy.com/infrared-training.html
https://www.anthias.co.uk/training-courses/basics-deconvolution
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Event News
6–10 March 2021 
Pittcon 2021
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://forumlabo.com

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



X
X

X
X

X
X

/s
to

ck
.a

d
o

b
e.

co
m

Senior Vice President 
Michael J. Tessalone 
mtessalone@mjhlifesciences.com

Publisher  
Oliver Waters 
owaters@mjhlifesciences.com

Sales Executive  
Liz Mclean 
lmclean@mjhlifesciences.com 

Sales Operations Executive 
Sarah Darcy 
sdarcy@mjhlifesciences.com

Editor-in-Chief 
Alasdair Matheson 
amatheson@mjhlifesciences.com

Managing Editor 
Lily Atkins 
LAtkins@mjhlifesciences.com

Associate Editor 
Lewis Botcherby 
lbotcherby@mjhlifesciences.com

Multimedia UK LLC,
Sycamore House, Suite 2 Ground Floor, 
Lloyd Drive, Cheshire Oaks Business Park,
Ellesmere Port, CH65 9HQ, UK
Tel: +44 (0)151 705 7601

Senior Vice President 
Michael J. Tessalone 
mtessalone@mjhlifesciences.com

Publisher 
Edward Fantuzzi 
efantuzzi@mjhlifesciences.com

Sales Manager 
Stephanie Shaffer 
sshaffer@mjhlifesciences.com

Sales Manager 
Brianne Molnar 
bmolnar@mjhlifesciences.com

Editorial Director, 
Analytical Sciences 
Laura Bush 
lbush@mjhlifesciences.com

Senior Technical Editor  
Jerome Workman 
jworkman@mjhlifesciences.com

Managing Editor 
John Chasse 
jchasse@mjhlifesciences.com

Associate Editor 
Cindy Delonas 
cdelonas@mjhlifesciences.com

Creative Director, Publishing 
Melissa Feinen 
mfeinen@mdmag.com

Art Director 
Gwendolyn Salas 
gsalas@mjhlifesciences.com

Graphic Designer 
Courtney Soden 
csoden@mjhlifesciences.com

Graphic Designer 
Helena Coppola 
hcoppola@mjhlifesciences.com 
 
Administration and Sales Offices 
Woodbridge Corporate Plaza, 
485F US Highway One South, Suite 210,  
Iselin, New Jersey 08830, USA 
Tel: +1 732 596 0276 | Fax: +1 732 647 1235

Corporate Office,  
641 Lexington Ave., 8th Floor,  
New York, NY 10022-4503, USA

Contact Information

Eu
ro

p
e

N
or

th
 A

m
er

ic
a

Corporate
Chairman & Founder 
Mike Hennessy Sr

Vice Chairman 
Jack Lepping

President & CEO 
Mike Hennessy Jr

Chief Financial Officer 
Neil Glasser, CPA/CFE

Chief Marketing Officer 
Michael Baer

Executive Vice President,  
Global Medical Affairs & 
Corporate Development 
Joe Petroziello

Senior Vice President,  
Content 
Silas Inman

Senior Vice President,  
Operations 
Michael Ball 

Senior Vice President,  
I.T. & Enterprise Systems 
John Moricone

Vice President,  
Human Resources & Administration 
Shari Lundenberg

Vice President,  
Mergers & Acquisitions 
Chris Hennessy

Executive Creative Director,  
Creative Services 
Jeff Brown

Mission Statement
The Column (ISSN 2050-280X) is the analytical chemist’s companion within the dynamic world of chromatography. Interactive and accessible, it provides a broad understanding 
of technical applications and products while engaging, stimulating, and challenging the global community with thought-provoking commentary that connects its members to 
each other and the industries they serve.
Whilst every effort is made to ensure the accuracy of the information supplied, MultiMedia Healthcare LLC accepts no responsibility for the opinions and statements expressed.
Custom Reprints: Contact Mike Tessalone at MJH Life Sciences. Telephone: (732) 346 3016. E-mail: mtessalone@mjhlifesciences.com

© 2020 MultiMedia Healthcare LLC all rights reserved. No part of the publication may be reproduced in any material form (including photocopying or storing it in any medium by 
electronic means and whether or not transiently or incidentally to some other use of this publication) without the written permission of the copyright owner except in accordance 
with the provisions of the Copyright Designs & Patents Act (UK) 1988 or under the terms of the license issued by the Copyright License Agency’s 90 Tottenham Court Road, 
London W1P 0LP, UK.
Applications for the copyright owner’s permission to reproduce any part of this publication outside of the Copyright Designs & Patents Act (UK) 1988 provisions, should be 
forwarded in writing to Permission Dept. e-mail: ARockenstein@mjhlifesciences.com. Warning: the doing of an unauthorized act in relation to a copyright work may result in both 
a civil claim for damages and criminal prosecution.

44

Instrumental Innovations2 News15 Tech Forum: Sample Prep18 Johann 23
The LCGC Blog27 Incognito36 Training & Events42 Staff44




