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A Turbulent Affair 

—Interview by Kate Mosford

The Column spoke to Ethel Eljarrat of the Institute of Environmental 
Assessment and Water Research (IDÆA), Spanish Council of Scientifi c 
Research (CSIC), in Barcelona, Spain, about her work in environmental 
analyses using turbulent fl ow chromatography (TFC).

Q. What is turbulent flow 

chromatography (TFC)? 

A: Turbulent flow chromatography 

(TFC) was developed in the late 1990s, 

and combines “size exclusion” and 

traditional stationary phase column 

chemistry to separate macromolecules, 

such as proteins, from smaller molecules 

and analytes of interest. TFC is used for 

on-line sample cleanup of biological 

matrices in liquid chromatography–mass 

spectrometry (LC–MS) applications. 

The determination of contaminants in 

biological fluids or tissues has been a 

challenging task for a very long time. 

This was due to the complexity of the 

biological matrices, which required 

timeconsuming sample preparation 

steps. The recent implementation of 

on-line extraction (including TFC) has 

allowed fast sample cleanup and partly 

removed the bottleneck associated 

with sample preparation. TFC methods 

are based on the direct injection of 

biological extracts without previous 

cleanup onto a column packed with 

large particles. 

After the sample is injected onto 

a column that utilizes TFC, the high 

flow rate (1.5–5.0 mL/min) generates 

turbulent flow conditions inside the 

column. The small analyte molecules 

are retained via diffusion into the 

particle pores, while the proteinaceous 

material is washed to waste. Once the 

compounds of interest are extracted 

from the biological matrix, they are 

eluted from this column onto the 

analytical column. 

Q. In 2016, your group published a 

study analyzing organophosphorus 

flame retardants (OPFRs) in 

environmental matrices using TFC 

(1). What led your group to begin 

this study? 
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A: Our group has been studying the 

environmental impact of halogenated flame 

retardants (HFRs) for more than 15 years. 

However, in recent years, the scientific 

community has focused their attention 

on evaluating the environmental impact 

produced by another family of flame 

retardants (FRs), the organophosphorus 

FRs (OPFRs). Previous studies showed high 

levels of contamination in environmental 

and biotic samples, often with even higher 

levels than those found for HFRs—some 

of which have already been banned at 

international scale (1,2). Moreover, some of 

these compounds are neurotoxic, endocrine 

disruptors, and carcinogenic (3,4). 

Taking this into account, appropriate 

analytical methods for OPFR determination 

and quantification are needed. Unlike 

halogenated FRs, which are analyzed 

by gas chromatography (GC), OPFRs are 

determined by liquid chromatography 

(LC). Our group previously investigated the 

simultaneous determination of 16 OPFRs 

in fish by LC–MS/MS (5). However, off-line 

extraction and cleanup steps must be 

performed, once more making the sample 

preparation step the bottleneck of the 

analytical process. 

TFC has been previously optimized 

and applied for the determination of 

other contaminants, such as pesticides, 

perfluoroalkyls, or veterinary drugs (6,7). 

Therefore, our group decided to develop 

an analytical method based on TFC to 

determine OPFRs in environmental and 

biological matrices, reducing the sample 

preparation steps and minimizing the time 

of analysis. 

Q. What were the main analytical 

challenges you encountered and how 

did you overcome them? 

A: One of the main challenges encountered 

in this study was the physico-chemical 

differences between selected analytes, with 

molecular weight ranging from 266 to 452, 

and log KOW ranging between 1.71 and 

9.49. With the use of turbulent flow, large 

molecules (for example, proteins and lipids) 

pass through the purification column, while 

the smaller molecules are retained on the 

porous cavities of the column packing. 

Thus, clean extracts without interfering 

compounds are achieved. In our tests, 

two OPFRs, tris(2-ethylhexyl)phosphate 

(TEHP) and trihexyl phosphate (THP), 

which are the larger molecules, presented 

the lowest recoveries. Thus, a second 

purification column was added to retain 

these compounds and avoid their loss with 

the turbulent flow. With the addition of a 

C18 column, it was possible to obtain good 

recoveries for all the selected analytes. 

The Kromasil EternityXT family of UHPLC/HPLC
columns designed for improved efficiency and
increased flexibility, just got larger.

The new EternityXT C8 columns, available in
particle sizes from 1.8 to 10 μm, covering
UHPLC to semi-prep needs, complement the
EternityXT C18 and PhenylHexyl prepacked
columns for a wider range of pH conditions.

www.kromasil.com

:

Kromasil EternityXT

UHPLC/HPLC columns with

extended lifetime
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A further critical point is the transfer time 

when purification and analytical columns 

were connected. This time had to be 

reduced to the maximum, 120 s, to obtain 

the optimum conditions where the target 

compounds had been transferred onto 

the analytical column and sample matrix 

remained in the purification column that 

utilized TFC. 

Another important aspect that should 

be noted is the complexity of the analyzed 

samples. In the case of environmental 

samples (for example, sediments), this 

is not so critical, and no problems were 

found when selecting the extraction 

method. We chose to use pressurized 

liquid extraction (PLE), which is a fast and 

automatic extraction method. However, for 

biological samples with many ingredients 

and a high fat content, the selection of 

appropriate sample extraction is a crucial 

step for the correct development of the 

method. In this case, the best option was 

an ultrasound extraction because it is a 

mild extraction method, allowing a lower 

number of interfering compounds in the 

obtained extracts.

Q. Are OPFRs becoming a bigger issue 

within the environment? 

A: As mentioned before, OPFRs 

constitute another family of chemical 

compounds widely used and applied as 

flame retardants. They are also used as 

plasticizers, and the plastic industry is 

one of the largest industries worldwide. 

Unfortunately, even though plastics 

have made our lives easier, the 

contamination produced by them is 

undeniable. This is produced not only 

for the material itself, but also by the 

chemicals used in its manufacturing. 

To give stability to these polymers, 

some chemicals known as plasticizers are 

added into the mixture. Both applications, 

as flame retardants and as plasticizers, 

make these substances into chemical 

compounds produced on a large industrial 

scale. 

A recent published review (8) has 

highlighted the concentration levels 

usually found in different environmental 

compartments, such as air, water, 

sediment, and soil. There are several 

articles where the presence of OPFRs 

is confirmed in fish from different 

world locations (1,2,9–11). These works 

showed high concentrations of OPFRs in 

comparison to the average levels found 

for PBDEs, the most widely used HFRs, 

and included on the list of Stockholm 

Convention, which regulates the 

elimination of persistent organic pollutants 

(POPs). 

Switch + Go
Nexera UC/s allows measurements by liquid chromatogra-

phy (LC) as well as supercritical fluid chromato graphy (SFC)

on a single system. An increased range of compounds can

be analyzed as LC and SFC offer very different selectivities

for analytes of interest. Switching between LC and SFC per -

mits rapid screen ing for optimum separation conditions,

resulting in improved analytical efficiency. 

Improved analytical results and efficiency 

using two different separation techniques

Smaller footprint, reduced cost of acquisition

while benefiting from a full SFC/UHPLC setup

www.shimadzu.eu /nexera-ucs Nexera UC/s

Automated workflow 

to create LC/SFC screening sequence

Upgrade of existing LC to SFC functionality 

without the need to buy an additional instrument
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Q. What can TFC coupled to LC–MS/MS 

offer over other techniques? 

A: TFC coupled to LC–MS/MS offers a 

simple and easy method of analysis of 

organic pollutants in complex matrices. By 

performing only one extraction step, we 

are able to quickly and easily determine 

the contaminants of interest in biological 

matrices. The obtained sensitivity and 

selectivity are higher than those obtained 

by classical off-line methodologies. 

Q. Can this technology or method be 

used in any other applications? 

A: Based on the good results obtained in 

our study, we want to optimize analytical 

methods for OPFR determinations in other 

complex matrices, such as human fl uids 

(plasma, urine). We also plan to focus on the 

use of TFC for the determination of other 

emerging contaminants of interest, such as 

pharmaceuticals and personal care products. 

Q. What results did you find? 

A: A fast on-line analytical method based 

on TFC in combination with MS/MS has 

been developed obtaining acceptable 

recoveries (between 47% and 112% 

for sediment, and between 47% and 

98% for fi sh) with very low relative 

standard deviations (always below 8.8% 

for sediment, and below 16% for fi sh). 

Moreover, limits of detection (LODs) and 

limits of quantifi cation (LOQs) are similar 

or even lower than those reported in other 

works using off-line methodologies (1). 

LODs ranged between 0.02 and 1.25 ng/g 

dry weight (dw) and between 0.19 ng/g and 

19.3 ng/g lipid weight (lw) for sediments 

and fi sh samples, respectively. The 

applicability of the developed methodology 

was demonstrated by the analysis of real 

samples, corresponding to river sediments 

as well as river and marine fi sh samples. 

OPFRs were detected in all samples, with 

values up to 549 ng/g dw, 15.8 ng/g lw, and 

646 ng/g lw for sediment, marine fi sh, and 

river fi sh, respectively. As expected, lower 

contamination was found in the marine 

environment because of the water dilution.

References 

1. M. Giulivo, E. Capri, E. Eljarrat, and D. Barceló, 

J. Chromatogr. A 1474, 71–78 (2016).

2. M. Giulivo, E. Capri, E. Kalogianni, R. Milacic, 

B. Majone, F. Ferrari, E. Eljarrat, and D. Barceló, 

Science of the Total Environment in press 

(2017).

3. X. Liu, K. Ji, and K. Choi, Aquat. Toxicol. 

114–115, 173–181 (2012). 

4. I. van der Veen and J. de Boer, Chemosphere 

88, 1119–1153 (2012). 

5. G. Santín, E. Eljarrat, and D. Barceló, J. 

Chromatogr. A 1441, 34–43 (2016). 

&OOD�3AFETY�s�&LAVOR�AND�&RAGRANCE�s�1UALITY�#ONTROL

GC-MS and LC-MS

Fully Automated Determination of 3-MCPD and Glycidol in Edible Oils by GC–MS Based on  
the Commonly Used Methods ISO 18363-1, AOCS Cd 29c-13, and DGF C-VI 18 (10)

Automated determination of 3-MCPD and glycidol in edible oils by GC–MS. An evaporation step helps reach the re-
quired LODs using a standard MSD, while removing excess derivatization reagent for improved uptime and stability. 

Automated determination of Acrylamide in Brewed Coffee samples  
by Solid Phase Extraction (SPE)–LC–MS/MS 

A manual SPE method used for the determination of acrylamide in brewed coffee was automated. Calibration stan-
dards prepared in freshly brewed green (unroasted) coffee produced good linearity and precision. 

Characterization of Aroma Compounds in Bread by a 2-Step Multi-Volatile  
Method (MVM)

A dual step multi-volatiles method (MVM) based on Dynamic Headspace (DHS) analysis provides uniform enrich-
ment of aroma compounds across a wide range of polarities, while eliminating ethanol and water. Bread samples 
were analyzed. 

Analysis of Aroma Compounds in Edible Oils by Direct Thermal Desorption GC–MS  
Using Slitted Micro-Vials

Hexanal, 2-(E)-nonenal and 2,4-(E,E)-decadienal, edible oil off-flavors derived from unsaturated fatty acid degrada-
tion were determined by direct thermal desorption in disposable micro-vials. 

Qualitative Analysis of Coconut Water Products Using Stir Bar Sorptive Extraction (SBSE)  
combined with Thermal Desorption-GC–MS

Flavor compounds, off-flavors, pesticides, antioxidants, and compounds migrating from  
packaging materials were successfully determined in coconut water products by stir bar  
sorptive extraction (SBSE)-TD-GC–MS.

More information about these and other GERSTEL applications:  
www.gerstel.com/en/apps-food-beverages.htm

7HAT�CAN�WE�DO�FOR�YOU�

www.gerstel.com
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Ethel Eljarrat Esebag 

obtained her Ph.D. 

in chemistry at the 

University of Barcelona 

in 1999. Since July 

2008 she has been a 

scientific researcher 

at the Institute of Environmental 

Assessment and Water Research 

(IDÆA), Spanish Council of Scientific 

Research (CSIC), in Barcelona, Spain. 

She has published more than 140 

research papers (H index = 35), 

and she is editor of two books 

(Brominated Flame Retardants (BFRs) 

and Emerging Organic Contaminants 

in Sludges). Her research area includes 

the development of analytical 

methodologies for the study of the 

presence and environmental behaviour 

of organic persistent pollutants, as 

well as of emerging contaminants, 

such as halogenated and 

organophosphate flame retardants, 

and pyrethroid insecticides, in 

different environmental compartments 

and biota samples. She has worked 

across different studies related to 

pollution in aquatic and terrestrial 

ecosystems and in some of these 

studies she combined and related the 

study of the environmental levels with 

the effects on the aquatic organisms.

World leaders in thermal desorption  

for environmental air monitoring

Tailor your TD system to your requirements –  

canisters, on-line and sorbent tubes 

 ɵ Maximise efficiency by running VVOC to SVOC on 

one platform 

 ɵ Sample splitting and re-collection for easier 

validation and method compliance

 ɵ Reduce your costs – avoiding use of liquid 

cryogen

Download further information

E-mail:   eeeqam@iiqab.csic.es
Website:   www.idaea.csic.es/index.php
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Shigeru Terabe Receives Arnold O. Beckman Medal

Shigeru Terabe has received the Arnold O. Beckman Medal and 

Award for Outstanding Scientifi c Achievements in the Field of 

Electro-Drive Separation Techniques. The Sciex sponsored award 

was presented to Terabe as part of a Special Award Plenary 

Session at the 33rd International Symposium on Microscale 

Bioseparations (MSB 2017). 

A driving force in understanding the fundamentals of capillary 

electrophoresis, Terabe was also involved in the introduction 

of micellar electrokinetic chromatography and its myriad of 

applications.  

“This annual medal and award sponsored by Sciex recognizes 

the achievements of those that have made a momentous impact 

on capillary electrophoresis,” said Jeff Chapman, Sr. Director 

of Sciex. “Professor Terabe’s invention of micellar electrokinetic 

chromatography has inspired many scientists.”

“I am humbled to be the recipient of the prestigious Arnold 

O. Beckman award, a notable honour that has recognized 

distinguished colleagues that have impacted diverse scientifi c 

and technical disciplines,” said Shigeru Terabe, Professor Emeritus 

of the University of Hyogo in Kamigori, Hyogo, Japan. “Dr. 

Beckman’s achievements have inspired me and I would like to 

express my gratitude to MSB for this esteemed award.”

Phenomenex Announces New 
Californian GC Column Facility
Phenomenex Inc. (Torrance, California, USA) has announced the opening of a new manufacturing and development 

facility dedicated to the company’s gas chromatography columns. The 15,000-square-foot facility located in Sacramento, 

California, USA, supports twice the production capacity, reportedly improving Phenomenex’s logistics and delivery speeds.

“Detailed and exhaustive planning went into creating an effi cient production fl oor, using lean principles to maximize the 

use of space while minimizing the movement of people and materials,” said Emmet Welch, senior product development 

manager for Phenomenex.

“We have also included a centralized piping system that reduces the cost and movement of process gasses. With 

advanced, automated workfl ows, this new facility will be capable of supporting signifi cant growth in Phenomenex GC 

manufacturing and new product development for many years,” continued Welch.

Commenting on the décor of the new facility, Phenomenex founder Fasha Mahjoor praised the “vibrant colours and 

pleasing architectural spaces.” 

“Our people are the reason 

for our success, and it’s our goal 

and responsibility to give them 

an environment that inspires 

teamwork and camaraderie 

and promotes their health and 

wellbeing,” said Mahjoor.

For more information, please 

visit www.phenomenex.com
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New Evidence of Bitumen Trade 
Found Using GC–MS 
Researchers investigating fragments of black 

organic matter found scattered at the 7th 

century ship-burial at Sutton Hoo, Suffolk, 

UK, have discovered the material is not what 

it was originally identifi ed as (1).

First excavated in 1939, and the subject 

of continued archaeological research ever 

since, the ship-burial at Sutton Hoo is one of 

the most signifi cant discoveries ever made 

in Britain. The richly furnished burial site 

contained many signifi cant artefacts including 

the famed Sutton Hoo helmet and shield, as 

well as signifi cant objects from throughout 

the known world of the time. 

Also identifi ed during the excavation were 

several tarry-looking materials, including two 

groups of fragments located near the head 

and foot of the coffi n. These were initially 

identifi ed as manganese oxide, however, a 

later study in the 1970s used solubility tests 

and paper chromatography to overturn the 

initial conclusion, instead identifying the 

material as “Stockholm Tar”, which is often 

used as a waterproofi ng agent and timber 

preservative. This conclusion had stood ever 

since with the tarry-looking lumps residing at 

the British Museum in London.

As part of a wider research project a 

reinvestigation of the Sutton Hoo tars was 

undertaken using Fourier-transform infrared 

spectrometry (FTIR), gas chromatography–

mass spectrometry (GC–MS), and elemental 

analysis-isotope ratio mass spectrometry 

(EA-IRMS). The surface morphology of the 

fragments was also examined by optical 

microscopy and refl ectance transformation 

imaging (RTI).

The research concluded that the residues 

had been erroneously identifi ed again and 

were in fact bitumen. The existence of 

bitumen within the burial mound also required 

re-evaluation because its signifi cance has been 

both misunderstood and understated. 

A possible prestige item of the time, the 

origin of the bitumen is of importance 

because sources within the British Isles would 

have been located outside the East Anglian 

kingdom to which the burial mound is 

attributed. However, composition and 

molecular ratio analysis of the bitumen 

revealed a source from much further afi eld 

with the bitumen being similar to the Middle 

Eastern bitumen of the Dead Sea family. This 

represents an archeologically signifi cant fi nd P
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Eurofi ns Purhase Nab Labs Group

Eurofi ns Scientifi c (Luxembourg) has 

announced the acquisition of Nab Labs 

Group (Jyväskylä, Finland), one of the 

largest independent environment testing 

laboratories in Finland. 

Providing a comprehensive range of 

environmental research and testing services 

across Finland, Nab Labs has a strong 

record working with industrial process 

analytics and forestry sectors.

Reportedly generating annual revenues 

in excess of €9 million, the acquisition of 

Nab Labs further consolidates Eurofi ns 

position in the environmental testing 

market of Finland, following the recent 

acquisitions of Ramboll Labs and Ahma.

“The acquisition of Nab Labs is another 

illustration of Eurofi ns’ commitment to 

consolidating the Group’s leading footprint 

in the markets where it operates,” said 

Gilles Martin, Eurofi ns CEO.

“Together with the recently acquired 

Ahma and Ramboll networks of laboratories 

in the country, we look forward to 

supporting these laboratories’ respective 

operations and further developing their 

capabilities to continue providing customers 

in Finland with the highest level of analytical 

service,” said Martin.

For more information, please visit 

www.eurofi ns.com

as other goods identifi ed within the burial 

assemblage have a possible Syrian origin. This 

adds further evidence to the extent of 

trading routes at the time, and despite the 

original form of the bitumen being 

undiscernible, also represents the fi rst 

evidence of bitumen being traded from the 

Middle East to the British Isles. — L.B.
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News In Brief

Like us  Join us  Follow Us 

A direct large volume injection (DI-LVI) high 
performance liquid chromatography–tandem 
mass spectrometry (HPLC–MS/MS) method 
has been developed and validated for the 
quantitative determination of 16 systemic 
insecticides and their main plant metabolites. 
The team from Oregon State University tested 
commercial red and white wines made from 
grapes grown in major wine-producing regions 
both nationally and internationally. The study 
highlights the importance of determining 
both parent and metabolite forms of systemic 
insecticides in the fi nished product.
DOI.org/10.1016/j.chroma.2017.05.019

Shimadzu Scientifi c (Sydney, Australia) 
has announced an Australasia distribution 
partnership with Biotage (Uppsala, Sweden). 
The two companies will work together to offer 
sample preparation and organic chemistry 
equipment and consumables to their customers 
in the region. 
www.shimadzu.com.au 

www.biotage.com

Priorclave (London, UK) has announced the 
appointment of Barbra Wells as President 
and CEO of its American operation. Barbra 
joined the North American organization three 
years ago, predominantly in a marketing role, 
and has been key in driving the growth of 
the company in the USA. The company has 
confi rmed that the USA continues to be a 
strong market for them.
www.priorclave.co.uk

LCGC TV Highlights
LCGC TV: 3D LC: Is It Practical?
Space-based and time-based separations 
are often a preferred approach. Peter 
Schoenmakers from the University of 
Amsterdam discusses the complexities of
3D LC.
Watch Here>>

LCGC TV: Optimizing Gradients for 
2D LC
Paola Dugo from the University of 
Messina discusses her strategies for 
optimizing the gradient in the second 
dimension of a comprehensive 2D LC 
reversed-phase separation.

Watch Here>>

Peaks of the Week
The LCGC Blog: Time Interval Deconvolution as an Alternate Strategy to Peak Integration Using 

Gas Chromatography–Vacuum Ultraviolet Spectroscopy—Precise and accurate quantitative analysis 

based on chromatographic measurements has historically relied very heavily on careful peak integration. 

Seasoned analysts know that while automated algorithms exist in modern chromatography software, it is a 

best practice to manually check that the integration points—the points at the beginning and end of a peak, 

between which the peak will be integrated to obtain a peak area—are appropriately specifi ed. Read Here>>

UHPLC, Part 1: Perspectives and Instrumental Features—This instalment highlights historical 

perspectives on the development of ultrahigh-pressure liquid chromatography (UHPLC) into a modern 

high performance liquid chromatography (HPLC) platform and describes the important instrumental 

features common to most commercial equipment. Read Here>>

Improving Foot and Mouth Vaccine Stability Using HPSEC—Researchers from the Chinese Academy 
of Science in Beijing, China, have used high-performance size-exclusion chromatography (HPSEC) and 
differential scanning calorimetry (DSC) to study the stabilization of inactivated foot and mouth disease 

virus. Read Here>>
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Chromatographers:
What’s Your Problem?
How do you deal with problems that arise in the laboratory? 

We all get into trouble in the laboratory. 

Whether it’s problems with sample 

preparation, instrument operation, data 

processing, or the separation itself, we all 

need help from time to time.

The skill is knowing where to go for 

help, and I guess this is what I have 

seen changing most during my career. 

In my own early years in the industry 

there was an expert to whom you could 

turn and they tended to specialize in a 

particular technique: high performance 

liquid chromatography (HPLC), gas 

chromatography (GC), spectroscopy. They 

had honed their knowledge and skills 

through trial and error, learning from their 

predecessors, working with instrument 

manufacturers, and networking through 

conferences, meetings, and exhibitions. 

Whilst some of those in-house experts still 

exist, they are a much rarer breed these 

days.

Manufacturers were also better 

structured in the “early days” to provide 

post-sales support, with engineers, 

application specialists, trainers, and 

technical support people all employed to 

make your new (and not so new) purchases 

work like you wanted them to. Of course, 

all post-sales support is a cost of sale to 

manufacturers, and in these modern times 

where the instruments are designed to 

work “out of the box” and are somewhat 

commoditized, they can afford to reduce 

these costs because advanced equipment 

should be “plug and play”. Should be!

Of course, the biggest resource of them 

all, the internet, was non-existent when 

I started in chromatography and only in 

its infancy when I was really getting my 

teeth into the technique. There are now 

manufacturer-specific resource pages, 

application notes, chat rooms, forums, 

journals, business publications, and pretty 

much everything you can imagine in terms 

of support for the laboratory worker.

So why do I encounter so many people 

with problems, who are unsure as to the P
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cause let alone the cure? Why do I see so 

many people struggling with methods that 

are, to put it politely, suboptimal? Why are 

there so many instances where data quality is 

at best below par and at worst indefensible?

Let’s look at some recent statements that 

I’ve heard and see if we can draw some 

conclusions:

t�“We were recommended to try (solution 

X) by a colleague in the organics lab.”

t�“We found this suggestion on-line and 

thought we’d give it try.”

t�“This application note was written for 

matrix X and we thought it would work 

for our matrix.”

t�“We didn’t know what to try so we 

found an article on-line which suggested 

that parameter Y can be used to minimize 

variability.”

t�“We’ve tried everything that we can, so 

posted the problem on (forum X) and 

someone suggested that we try (solution 

Y).”

Can you spot a common theme? Whilst 

all of the above sources may be of some 

use, they are not qualified in terms of 

their validity. One does not know what 

experience or expertise has gone into 

making these recommendations. I see this 

use of unqualified resources very often and 

my feeling is that their use is increasing.

So what’s so bad about this if it 

provides a solution to the problem? My 

main concern is that even if the “fix” is 

successful, it leaves you wondering how 

and why the fix worked. Is this important?

Well, ask yourself the following question? 

Would you go ahead and try to fix a 

problem with your TV, washing machine, 

or car on the recommendation of a piece 

of information from the web or someone 

who claims to know about cars? For some 

of you the answer may be yes, in which 

case you are probably mechanically or 

electronically minded with some underlying 

skills or experience. For the vast majority of 

readers, I suspect that the answer is no.

This poses two questions: How did we 

get into the situation where self-help is 

often the only help available and what 

can we do the next time we encounter a 

problem?

I’ve already eluded to the answer to the 

first question. Instruments are designed to 

run, trouble-free, for a host of applications 

without an issue. You don’t need a manual 

to show you how to use a vacuum cleaner 

and analytical equipment is viewed in much 

the same light in modern times. “Plug and 

play” for the digital native generation. A 

tool which is a means to an end.

Most manufacturers will produce a 

number of application notes that indicate 

Orbitrap GC-MS: 
An Opportunity to Help Address the  
Challenges of Chlorinated Paraffins Analysis

EVENT OVERVIEW
Chlorinated paraffins (CPs) present themselves as a plethora of constitutional 

and optical isomers within a wide range of carbon chain lengths and degrees 

of chlorination. Because of their persistence and believed harmful effects upon 

exposure to biota and abiota alike, short-chain chlorinated paraffins (SCCPs) 

have been listed as candidates of the Stockholm Convention POPs list and are an 

expected to be added to the list in late 2017. 

As there is no consensus on an analytical procedure for SCCPs or medium-chain 

chlorinated paraffins ( MCCPs) in food samples, many different methods with 

barely comparable results are currently in use. High resolution mass spectrom-

etry in particular has proven to be valuable for in-depth studies of congener 

patterns and fulfilling regulatory demands in connection to the impending 

worldwide ban of SCCP production and use.

In this webcast, Kerstin Krätschmer and Cristian Cojocariu will present and dis-

cuss the results obtained from the experiments designed to assess the perfor-

mance of the high resolution accurate mass Thermo Scientific Q Exactive GC 

Orbitrap GC-MS for the analysis of 

both SCCP and MCCP in standards and 

salmon samples. System performance 

was tested using full scan acquisition 

and simple instrumental setup. 

The experiments were focusing on 

assessing:

9� �&#�*',#�0�"7,�+'!�0�,%#

9� �#*#!2'4'27�',�+�20'6

9� �#,1'2'4'27

9� �3�,2'2�2'4#�.#0$-0+�,!#�',�0#*�2'-,�
to sample preparation 

Key Learning Objectives
 
■ Understand the challenges 

associated with analysis of CPs

■ Discover how effective the Q 
Exactive GC Orbitrap GC-MS is for 
detection and quantification of 
SCCPs and MCCPs in real samples

■ Learn about the practical benefits 
and limitations of this approach

Who Should Attend
 
■ Researchers and analysts in 

working in POPs analysis

■ Food scientists interested in 
learning the latest technologies for 
the analysis of chlorinated POPs in 
food

■ Anyone striving for more 
confidence in results especially for 
complex matrices

For questions, contact Kristen Moore  
at kristen.moore@ubm.com

Sponsored by

Presented by

Register for free at www.chromatographyonline.com/lcgc_p/opportunity

All attendees will receive a free executive summary of the webcast! 

Presenters

Kerstin Krätschmer 
PhD Student
European Union 
Reference Laboratory

Cristian Cojocariu
Principal Mass 
Spectrometry 
Applications Specialist
Thermo Fisher Scientific

Moderator

Laura Bush
Editorial Director
LCGC

LIVE WEBCAST:  Wednesday, July 12, 2017 at 11am EDT | 8am PDT | 4pm BST | 5pm CEST 
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the analytical column and instrument 

settings for “indicative” separations over 

a diverse range of application areas, and 

of course you will get the instrument 

manual and sometimes, if you are lucky, 

an instructional DVD or post-installation 

training from the vendor’s engineer. 

After that, you’re pretty much on your 

own.

What if you know little about the theory 

of chromatography, the chemistry of the 

analytes and chromatography column, 

or the settings that affect the various 

aspects of the separation? If you think this 

doesn’t happen in the modern analytical 

laboratory, I can absolutely assure you that 

it happens in many laboratories around the 

world and I’ve seen it with my own eyes.

Isn’t that what standard operating 

procedures (SOPs) and standard methods 

are for? Yes, but I also see many poor 

quality methods in use, where the main 

instrument parameters may be clearly 

stated, but the less obvious parameters 

may be completely omitted from the 

document or there is an assumption that 

there are certain “generic” parameters set 

and left well alone. 

Further, even if all the standard method 

parameters are correctly set, what 

happens if there is an issue with the 

chromatography or the data quality doesn’t 

meet the method requirements? Where do 

you go for help?

This leads us on to the answer to the 

second question and takes us into the 

murky world of the modern-day analytical 

laboratory. As I have pointed out numerous 

times within this column (1–3), the problem 

lies with the changing industry paradigm 

as we move from chromatography as 

a complex measurement science and 

research tool, through to a tool used by 

a wide variety of end users to support 

their research aims. We are effectively 

in a state of flux as both the end user 

and vendor communities move from a 

highly complex technology that requires 

a deep understanding to operate at 

even a fundamental level, to an everyday 

“plug and play” tool. Our employers are 

firmly wedged between a rock and a 

hard place in this paradigm: wishing to 

increase analytical throughput often via the 

purchase of more instruments, being told 

by the vendors that the instrumentation 

is very robust and easy to operate, and 

wanting to pay a commensurate rate to 

operate all this extra equipment.

This is all very well as long as nothing 

goes wrong or there’s no need to improve 

analysis or develop new methods!

Where do you therefore go for help 

when faced with the unknown? Many 

Sponsored by Presented by

Patrick M. Jeanville, Ph.D.

Triple Quad LC/MS Product 

Manager

Agilent Technologies

Terri Sosienski

LC/MS Marketing 

Applications Scientist 

Agilent Technologies

Moderator

Ethan Castillo 

Multimedia Producer 

LCGC

Evolution of Liquid Chromatography Triple-Quadrupole Mass Spectrometry 

for Low-Level Residue Analyses in Food and Environmental Matrices:  

Ultivo, the Next Generation of “Fit for Purpose” LC/TQ

Evolution of Liquid Chromatography Triple-Quadrupole Mass Spectrometry 

for Low-Level Residue Analyses in Food and Environmental Matrices:  

Ultivo, the Next Generation of “Fit for Purpose” LC/TQ

Presenters

ON-DEMAND WEBCAST  Aired June 28, 2017

Register for free at www.chromatographyonline.com/lcgc_p/evolution

Key Learning Objectives

■ Discover the revolutionary Ultivo Triple 

Quad LC/MS

■ See the technology that went into 

making an unbelievably powerful, 

remarkably small Triple Quad LC/MS

■ Explore analysis of per/polyfluoroalkyl 

(PFASs) compounds in water, 

mycotoxins in cereals and grains, and 

pesticides in fruits and vegetables on 

the Ultivo Triple Quad LC/MS

For questions contact Kristen Moore at 

kristen.moore@ubm.com

EVENT OVERVIEW:

Introducing the Ultivo Triple Quadrupole LC/MS.

In this webcast, we will discuss the revolutionary breakthrough 

in product and software vision and design that led to the Ultivo 

Triple Quad LC/MS: the ultimate partner for productivity. Ultivo 

is a “fit-for-purpose” triple quad LC/MS designed with a specific 

goal in mind: to maximize laboratory efficiency, productivity, 

and outcomes in a remarkably small package. Ultivo will allow 

users to quickly, easily and seamlessly collect and analyze high 

quality data that will inform the science that they are inter-

ested in, with minimal distraction. We’ll demonstrate that it is 

possible to fit so much power into such a small package with-

out compromise. We’ll show how Ultivo will shorten your time 

to ROI, while providing effective analysis of per/polyfluoroalkyl 

substances (PFASs) in water, as well as the sensitive and robust 

analysis of mycotoxins and pesticides in foods.

Who Should Attend

■ Laboratory technicians

■ Laboratory managers

■ Food and environmental scientists

■ Professors

■ Method development scientists
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companies have had the wisdom to 

retain an expert chromatographer on 

staff, so that is an obvious place to go 

for help. However, and it pains me to say 

this, there is a big difference between a 

chromatography expert and someone who 

has used chromatography for a period 

of time. The latter are increasingly being 

taken for the former, and this is dangerous 

for both the employer and employee.

Manufacturers do still offer a reasonable 

level of post-sales support, and of course 

their expertise is (or at least should be) 

qualified. However, it is rare that the 

vendor will want to get embroiled in 

solving more deep-rooted problems with 

your separations. They may even take the 

view that your business should have the 

level of knowledge and expertise to work 

through the problem—you shouldn’t be 

“struggling with the basics”, as they might 

see it!

Of course, the internet may give some 

guidance as to how your problems may be 

solved. There are certainly a lot of good 

teaching sites these days as well as the 

host of manufacturer and journal literature 

where one might find credible help. But 

please make sure it’s just that—credible.

Finally, there are many chromatographers 

who used to be employed by large 

organizations but who are now part of 

smaller organizations or who may even 

have made the brave step to set up as a 

consultant. Whilst your own organizations 

may provide support and expertise, if 

you do ever find yourself in a bind where 

internal expertise can’t provide a solution, I 

would urge you to seek out some of these 

folks for some sound and credible advice. 

A short amount of time with these folks 

can often solve a very intractable problem 

and save you a lot of heartache and your 

business a lot of time and money.

They say the best tradesmen, such as 

plumbers, come from recommendations 

from friends or acquaintances. Why should 

it be any different for experts in a different 

type of plumbing?

References
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EDITORS’ SERIES

Combining Non-Target and 
Target Screening of DBPs
Assessing Removal Strategies to Make Drinking Water Safer 

Register for free at http://www.chromatographyonline.com/lcgc_p/dbps

ON-DEMAND WEBCAST

EVENT OVERVIEW: 

While 11 disinfection by-products (DBPs) are currently regulated in 
the United States, more than 600 DBPs have been reported in scien-
tifi c literature, many of which are more toxic than those regulated. 
Therefore, there are new efforts to try to minimize the formation of 
these unregulated, priority DBPs in drinking water. Of the removal 
strategies, granular activated carbon (GAC), has received renewed 
interest, due to its ability to remove natural organic matter (NOM) 
precursors to DBPs. However, while GAC can reduce the formation of 
many regulated DBPs, there was indication that brominated species 
may actually increase in formation. This is of concern because bro-
mine-containing DBPs are generally much more toxic than chlo-
rine-containing DBPs. As a result, there is a question of whether 
drinking water would actually be safer with the use of GAC. Thus, we 
embarked on a study to investigate the ability of GAC to remove ~60 
priority, unregulated DBPs, many of which contain bromine in their 
structures. Because iodine-containing DBPs are typically more toxic 
than brominated DBPs, these were also investigated. Moreover, total 
organic chlorine, bromine, and iodine (TOCl, TOBr, and TOI), which 
include quantifi ed target DBPs, as well as DBPs that are not yet 
known, were used to assess GAC performance. The impact of the age 
of the GAC, types of GAC, temperature, impacts of wastewater, and 
prechlorination before GAC, were also investigated. Results show 
promise for the use of GAC, with the exception of a few priority, un-
regulated brominated DBPs that increased in formation. 

Highly sensitive gas chromatography (GC)-mass spectrometry (MS) 
methods were developed for target analysis of the priority DBPs and 
non-target screening of unknowns. Very recent work includes the 
evaluation of a new time-of-fl ight mass spectrometer that can quan-
tify >60 priority DBPs with the sensitivity of selected ion monitoring 
(low ng/L), while collecting full scan data for unknowns. Data using 
these methods will be presented.

Key Learning Objectives: 

9� �&�1���/#!#+1�012"6�/#3#�)0�� ,21�1&#�$,/*�1',+�,$�"'0'+$#!1',+�
byproducts in treated water with the use of granular activated 
carbon (GAC)

9� �,4�&'%&)6�0#+0'1'3#���:���*#1&,"0�!�+� #�20#"�$,/� ,1&�1�/%#1�
analysis of priority DBPs and non-target screening of unknowns 

9� �+� �00#00*#+1� ,$� �� +#4� 1'*#�,$�<�'%&1� *�00� 0-#!1/,*#1#/� 1,�
quantify >60 priority DBPs with the sensitivity of selected ion 
monitoring (low ng/L)

Who Should Attend: 

9� �+3'/,+*#+1�)�0!'#+1'010�'+1#/#01#"�'+�
awater analysis

9� �!'#+1'010��+"�*�+�%#/0��1�4�1#/�1/#�1*#+1�
facilities

9� �#%2)�1,/0��+"��21&,/'1'#0��1�),!�)��!'16��
state, and federal agencies involved in 
water treatment regulation or oversight 
or environmental regulation

For questions, contact Kristen Moore 

at Kristen.Moore@ubm.com

Sponsored by

Presented by

PRESENTER:

Susan D. Richardson, PhD
The Arthur Sease Williams 
Professor of Chemistry
Department of Chemistry and 
Biochemistry 
University of South Carolina, 
Columbia, SC

MODERATOR:

Laura Bush
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LCGC

BONUS 
CONTENT:
Attend to receive
a FREE executive

summary of
the webcast
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A Guide to Modern 
Comprehensive
Two-Dimensional
Gas Chromatography

This article provides a short overview of the theory and practice of the 
rapidly developing fi eld of two-dimensional gas chromatography (GC×GC). 
Included in the discussion are a summary of the detectors used, an 
assessment of the options available for modulating the fi rst-column eluate, 
and some recent developments in methodologies for interpreting the results.

Laura McGregor and David Barden, SepSolve Analytical, Peterborough, UK

Comprehensive two-dimensional 

gas chromatography (GC×GC) is a 

high-performance analytical technique 

with an increased separation capacity that 

enhances the analysis of complex samples, 

such as petrochemicals, fragrances, and 

environmental extracts (1).

GC×GC involves coupling two columns 

with different stationary phases, to allow 

separation of a mixture based on two 

different separation mechanisms (Figure 1). 

The sample is therefore separated in two 

dimensions (2). This provides GC×GC with 

the capacity to resolve an order of magnitude 

more compounds than traditional gas 

chromatography (3).

As with a conventional GC system, 

the sample is introduced (by a range of 

mechanisms, such as headspace [HS], thermal 

desorption [TD], solid-phase microextraction 

[SPME], or liquid injection) into a heated port 

and swept through the column by a carrier 

gas. The fi rst dimension (1D) typically consists 

of a long (20–30 m) nonpolar capillary 

column, while the second dimension (2D) 

employs a shorter (1–5 m) polar column; and 

this is categorized as normal-phase GC×GC. 

However, reversing the column polarity has 

been shown to provide better group type 

separation in certain cases (4). Confi guring 

the column set in such a way is known as 

reversed-phase (or inverse-phase) GC×GC. P
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GC×GC provides the ability to separate 

out previously unresolved coelutions found 

in many complex mixtures. When applied 

to samples, such as petrochemicals or 

environmental extracts, commonly used 

fractionation processes that are applied 

before the analysis can be reduced or 

eliminated (5). A complex sample can 

be injected as a single extract without 

involving time-consuming fractionation 

processes. This gives fast screening of the 

entire sample, allowing many classes of 

organic contaminants to be monitored 

simultaneously.

Detectors

GC×GC has been coupled with a range of 

detectors, but because of the narrow peak 

widths generated in the secondary column, a 

detector with a data acquisition rate of 

30–200 Hz is often used (6). A popular 

detector used with GC×GC is the fl ame 

ionization detection (FID). FID is an affordable 

and rugged detector well-suited for 

quantitative analysis of hydrocarbons because 

the response is directly proportional to the 

number of carbons present in the analyte 

molecules. However, confi dent identifi cation 

can be diffi cult because retention times (1tR 

Sponsored by Presented by

PART I: Getting the Most Out of Your LC Systems   

Keeping your LC system ready to perform when you 

need it becomes more and more important as demands 

for lab productivity go up. No one likes it when an LC 

system is down or needs maintenance. Understanding the 

key components of an LC system, how it works and the 

effect of certain instrument parts on chromatography is 

essential to keep LC systems up and operational day after 

day. This webinar will cover the LC system overview, from 

solvent bottles to detector, with a focus on preventative 

maintenance and what to look out for to keep your systems 

running at optimal performance.

SERIES OVERVIEW: 

This 3-part webinar series will cover best practices for the 

use and application of LC systems and columns, to ensure 

the most reliable results and efficient lab operations. 

Series Key Learning Objectives

■ Understanding the mechanics of the LC 
system and how different components affect 
separations

■ Learn about different column properties and 
how they affect separations

■ Identify chromatographic issues and learn how 
to fix them

■ Learn how to optimize methods to improve 
method robustness and reliability

■ Gain insight into making LC methods MS 
friendly

■ Learn tips on improving column lifetime and 
facilitating transferability of methods 

Who Should Attend this Series

■ Scientists, researchers, and lab technicians who 
want to learn more about their LC instruments 
and who develop new methods or want to 
optimize their existing methods

■ Lab managers who want to improve lab 
productivity and efficiency

Presenter

Mia Summers
LC Columns Product 
Manager

Agilent Technologies

Moderator

Laura Bush 
Editorial Director 
LCGC

Best LC Practices for Efficient Lab Operations | Part I

Getting the Most Out  
of Your LC Systems  

THREE
PART 

SERIES

PART II: Taking Advantage of LC Column  

Characteristics to Improve Analyses 

Live Webinar: Wednesday, August 30, 2017 

 at 11am EDT | 8am PDT | 4pm BST | 5pm CEST

PART III: Making Good Methods Even Better 

Live Webinar: Tuesday, September 19, 2017  

at 11am EDT | 8am PDT | 4pm BST | 5pm CEST

Also in this webinar series:

ON-DEMAND WEBINAR  Aired July 11, 2017

Register for this free series at www.chromatographyonline.com/lcgc_p/bestpractices

Figure 1: Schematic of a GC×GC system.
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Complete Structural Insight into Therapeutic Proteins: Using 
Mass Spectrometry Under Native & Denaturing Conditions 
Part I: Simplified Mass Spectral Characterization of  
Complex Biotherapeutic Drugs Under Native and Denaturing Conditions 

ON-DEMAND WEBCAST Aired June 28, 2017

Part II: From Optimized Sample Preparation to Data Analysis:  
LC-MS Analysis of Therapeutic Proteins on the Intact and Subunit Level 

LIVE WEBCAST: Thursday, July 13, 2017 at 11am EDT | 8am PDT | 4pm BST | 5pm CEST

Register for free at: www.biopharminternational.com/bp_p/complete

EVENT OVERVIEW

Biopharmaceutical characterization is required throughout all stages of the drug pipeline, 

from discovery, through development, production, and quality control. Liquid chromatog-

raphy (LC) with high-resolution accurate-mass mass spectrometry (MS) approaches are 

used to structurally characterize therapeutic proteins—such as monoclonal antibodies 

(mAbs)—to assess purity and heterogeneity characteristics including quantification of the 

various glycoforms and protein variants. New, rapid, and simplified methods coupling ultra 

high performance chromatography (UHPLC) with Orbitrap-based mass spectrometers give 

fast, confident insight into the proteoform profile for direct comparison of biotherapeutic 

products. 

This two-part webcast series, featuring experts from Genentech and Thermo Fisher 

Scientific, will begin with characterization of intact proteins using denaturing and native 

conditions in LC-MS analysis with Orbitrap mass spectrometers. Specific applications to be 

discussed include common challenges such as identifying low abundance isoforms in sim-

ple antibodies, resolving heterogeneity in antibody drug conjugates (ADCs) without sample 

treatment, assessing purity of bispecific antibodies, and measuring protein-ligand affinities.

The second webcast will feature sample preparation considerations for LC-MS analysis of 

antibodies on the intact and subunit level, both performed under denaturing conditions. 

Experts will show the workflow for intact mass analysis and discuss chromatographic 

options for fast desalting to enable high-throughput analysis. Other topics include the 

entire workflow for subunit analysis consisting of optimized sample preparation and details 

to keep an eye on; high-resolution chromatographic separation; mass analysis on a quadru-

pole-Orbitrap mass spectrometer; and data analysis. 

In this webcast series you will:

■ Learn from industry experts the latest innovations for biopharmaceutical 
characterization using mass spectrometry

■ Learn tips and tricks for the mass analysis of therapeutic proteins under native and 
denaturing conditions

■ Learn new workflows for routine characterization that save time, increase throughput,  
and improve method robustness

Sponsored by                  Presented by

Wendy Sandoval (Part I) 

Senior Scientific Manager  

in Research 

Genentech Inc., USA

Aaron O. Bailey (Part I) 

Mass Spectrometry Specialist,  

Thermo Fisher Scientific, USA 

Kai Scheffler (Part II) 

BioPharma Support Expert, 

Thermo Fisher Scientific, 

Germany

Moderator

Rita Peters

Editorial Director

BioPharm International

P R E S E N T E R S

 

For questions contact Kristen Moore  

at kristen.moore@ubm.com

Who should attend:

■ Biopharmaceutical and biosimilar 
development, CMC, and QC 
scientists

■ Biotherapeutic protein researchers 
and academics

■ UHPLC and MS users looking to 
improve their workflows

Two
Part

Series

and 2tR) must be used to characterize the 

components. Instead, coupling to a mass 

spectrometer provides an additional level of 

information on the sample composition by 

allowing identifi cation of specifi c peaks based 

on chemical structure. 

In a literature review by Seeley and Seeley 

(7), the majority (67%) of published works 

were obtained using time-of-fl ight mass 

spectrometry (TOF-MS), with the use of 

FID and single quadrupole MS also being 

signifi cant (16% and 11%, respectively). 

However, a number of papers have also been 

published using selective detectors, such as 

sulfur chemiluminescence detection (SCD) and 

electron capture detection (ECD), as well as 

isotope ratio MS, tandem mass spectrometry 

(MS/MS), and, most recently, vacuum 

ultraviolet (VUV) spectroscopy (8).

Modulation

The most critical part of the GC×GC system 

is the modulation device. Peaks eluting from 

the fi rst column are sampled and re-injected 

as narrow chromatographic bands into the 

secondary column where they are further 

separated (2). Separations within the secondary 

column are fast—normally under 10 s in 

length. To preserve the separation achieved in 

the primary column, it is recommended that 

each peak eluting from the primary column is 

sampled three or four times (9).

This process of focusing primary column 

effl uent into narrow bandwidths results 

in improved signal-to-noise ratios for the 

analyte peaks, generally providing a 10-fold 

improvement in sensitivity with respect to 1D 

GC. Ineffective modulation results in broad, 

tailing peaks in the second dimension, which 

limits peak capacity. 

The two main types of commercially 

available modulator, thermal and fl ow devices, 

are described in the following sections. 

Thermal Modulation: Thermal modulators 

use broad temperature differentials (by way of 

hot and cold jets) to retain or desorb analytes 

eluting out of the primary column (10). These 

devices typically use two-stage operation. In 

the fi rst stage, the cold jet traps and focuses 

the eluate at the head of the secondary 

column (Figure 2[a]). The hot jet then desorbs 

the analytes from the stationary phase 

(Figure 2[b]), and they continue on to the 

next cooling stage of the modulation process. 

Commercial devices use either a quad jet 

approach (where there are two pairs of jets to 

trap or desorb the analytes on two different 

sections of the column) or a delay loop 

(where the column circles back between the 

hot or cold jets). Both of these approaches 

ensure that there are two attempts to focus 

the analytes. 

This process allows the primary column 

eluate to be focused into narrow injection 
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bands, which increases secondary column 

resolution and therefore peak capacity. 

Currently, thermal modulators are the most 

widely used in GC×GC (11). The main 

drawback of thermal modulation is that volatile 

components cannot be trapped by the cold 

jet, even when liquid cryogen is used to cool 

it. Typically, thermal modulators using liquid 

cryogen can modulate C4 and above, while 

those relying on a chiller unit to cool the jets 

may only be able to modulate C8 and above. 

Flow Modulation: Flow modulators use 

precise control of carrier and auxiliary gas 

fl ows to fi ll and fl ush a sampling channel 

or loop (12). In the fi rst generation of fl ow 

modulators, called forward fi ll/fl ush, any 

over-fi lling of the sample loop fl owed directly 

on to the second dimension, causing poor 

peak shape and reduced peak capacity. In 

addition, breakthrough of analytes from the 

primary column to the secondary column 

frequently occurred during the fl ushing stage.

To overcome this, reverse fi ll/fl ush dynamics 

have been developed to improve peak 

shape and limit the baseline rise between 

modulations by directing any overfi ll to a 

bleed line (13). The sample loop is fi lled in 

the forward direction from the fi rst column 

(Figure 3[a]), and then rapidly fl ushed in the 

reverse direction onto the second column 

(Figure 3[b]). The total modulation period (PM) 

is the time taken for the fi ll and fl ush modes 

to complete.

A key benefi t of fl ow modulation is that 

it does not suffer from the same volatility 

restrictions associated with thermal modulation, 

which enables volatiles from C1 to be effi ciently 

modulated, so expanding the range of 

applications that can be tackled by GC×GC. 

There is also an obvious cost benefi t because 

no liquid cryogen or chiller unit is required. 

Additionally, fl ow modulators are known 

to exhibit excellent repeatability, because of 

the precise control of fl ow in each dimension. 

Thermal modulators, on the other hand, may 

show retention time fl uctuations as a result of 

small variations in column position between 

the jets, or variation of cryogen fl ow to the 

cold jets, making it more diffi cult to compare 

large sample batches. 

A potential diffi culty with fl ow modulators 

is that they require a high fl ow rate in the 

second dimension to compress the primary 

column eluate, making it challenging to 

achieve direct coupling to mass spectrometric 

detectors (14). To overcome this, the fl ow 

is typically split after the secondary column 

to two detectors. When using a second 

detector with different capabilities, this offers 

the additional advantage of capturing two 

complementary datasets in a single run. For 

example, robust quantitation can be achieved 

using FID, while confi dent identifi cation can 

be performed by TOF-MS. 

However, it has recently been demonstrated 

that optimization of GC×GC parameters 

can allow fl ow rates compatible with mass 

Figure 3: Schematic of a fl ow modulator 
using reverse fi ll or fl ush dynamics: (a) fi ll 
mode and (b) fl ush mode.

Figure 2: Schematic of a thermal (delay loop) modulator. (a) The cold jet traps the 
fi rst-column eluate, and then (b) a pulse of hot air arrives from the hot jet, defl ecting the 
cold jet, and forcing analytes onto the second dimension for further separation. 
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EVENT OVERVIEW: 

Residual solvents determination in pharmaceutical products by 

GC-VUV results in >5X shorter chromatography runtimes and allows 

the combination of multiple solvents (Class 1, 2, and others) into a 

single analysis.

Residual solvents characterization using static headspace and gas 

chromatography (GC) with a flame ionization detector (FID), if cur-

rently done by USP methodology, results in analysis times of up 

to 60 min, which decreases laboratory throughput. In addition, 

Class 1 and Class 2 solvents are often analyzed separately because 

of possible coelutions and widely differing concentration limits. 

Confirmation of a residual solvent in a pharmaceutical product 

is tedious since a secondary column and method is required for 

GC-FID. 

Combining the GERSTEL automated headspace Multi-Purpose 

Sampler (MPS) with GC—Vacuum Ultraviolet (VUV) spectroscopy 

can substantially increase throughput for residual solvents analysis 

by reducing run times to less than 10 min. In addition, Class 1 and 

Class 2 solvents (along with other solvents of interest) can be com-

bined into a single analysis.  This method eliminates the need for 

dual-GC column confirmation by providing an authoritative absor-

bance spectrum for any detected residual solvent.  

Key Learning Objectives

■ The basics of vacuum ultraviolet (VUV) 
spectroscopy used for detection for 
gas chromatography (GC)

■ Using static headspace—GC-VUV for 
combined analysis of Class 1 and Class 
2 residual solvents in pharmaceutical 
products

■ Chromatographic compression 
with GC-VUV to increase sample 
throughput

Who Should Attend

■ Laboratory analysts and managers 
responsible for testing pharmaceutical 
products for residual solvents

Presenter

Lindsey Shear-Laude
Applications Scientist 
VUV Analytics, Inc.

Moderator

Laura Bush 
Editorial Director 
LCGC

Analysis of Residual Solvents in Pharmaceutical 

 Excipients and Products by GC-VUV 

— Reduction of GC runtimes by greater than 5x  

– Ability to combine different solvent classes into a single run    

For questions contact Kristen Moore at 

kristen.moore@ubm.com

LIVE WEBCAST:  Tuesday July 18, 2017 at 11am EDT | 8am PDT | 4pm BST | 5pm CEST

Register for this free series at www.chromatographyonline.com/lcgc_p/solvents

spectrometers (~4 mL/min) to be achieved 

and avoid the need for splitting (15). If 

required, this means that the entire fl ow can 

be directed to the mass spectrometer to avoid 

compromising sensitivity. 

Visualization of Results

The modulated, linear detector output 

from GC×GC can be represented as a 

three-dimensional landscape (known as a 

surface plot) by stacking the fast secondary 

separations side by side (Figure 4). The results 

can be evaluated using this type of chart, 

but it is typically simpler to compare samples 

using two-dimensional colour (or contour) 

plots. In a colour plot, the x-axis represents 

the retention time in the primary column 

(1tR), the y-axis represents the retention 

time in the second dimension (2tR), and the 

colour gradient represents the intensity of 

the peak, whereas in a 3D surface plot the 

additional z-axis represents the peak intensity. 

Figure 4: In GC×GC, the eluate from the fi rst-dimension column is split into fractions that 
are individually fed into a much faster eluting second-dimension column. The resulting 
chromatograms (a) are “stacked” to form surface plots (b), which in turn can be viewed 
“from above” as colour (contour) plots (c).
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A colour plot can therefore be thought of as 

a bird’s-eye view of the surface plot. 

Structured Ordering

An advantage of GC×GC chromatograms 

is the structured ordering or “roof-tiling” 

effect (Figure 5). Compounds from the same 

chemical class typically elute together in 

bands, allowing fast, tentative identifi cation of 

the major components present in the mixture.

In contrast, when a complex mixture is 

analyzed by 1D GC, it is diffi cult to make 

assumptions about the chemical structure 

of eluates based solely on their retention 

times, because they are only separated 

based on a single chemical property. 

For example, compounds from many 

different chemical classes may have similar 

boiling points, so this alone would not 

allow classifi cation of different chemical 

families. However, if these components 

are further separated based on polarity, 

as in normal-phase GC×GC, classifi cation 

of chemical families is easier because of 

the chemical similarities measured by two 

distinct properties.

This type of structure allows characteristic 

patterns to emerge, enabling experienced 

analysts to quickly identify the main chemical 

classes within a complex mixture.

Software for GC×GC

GC×GC data is acquired by a detector in 

a linear (1D) format, so specialist software is 

required to “fold” the data (based on 

the known modulation time) to view colour 

and surface plots (16). There are now a 

number of commercially available software 

packages for GC×GC data processing—some 

are specifi c to a particular instrument, while 

others are capable of processing third-party 

data fi les from a range of instrumentation.

When analyzing the most complex 

samples, it is often the case that even two 

dimensions of separation are not suffi cient 

to achieve full analyte separation. In such 

cases, deconvolution can play a major role. 

Figure 6 shows the deconvolution of three 

peak profi les from a single TIC peak in a 

petrochemical sample. 

Conclusions

GC×GC technology has progressed 

signifi cantly in the past 10 years, with 

Figure 6: Deconvolution applied to GC×GC–TOF-MS of a petrochemical sample. The 
spectra shown are derived from three coeluting compounds (boxed area).

Figure 5: The “roof-tiling” phenomenon 
in a GC×GC colour plot of diesel.
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advances in modulation and software making 

the technique more applicable to routine 

applications. The technology is already 

established in a number of diverse fi elds, 

including petrochemical, environmental, and 

fragrance analysis, and is likely to provide 

further insights into challenging samples for 

years to come. At the current time, areas of 

growing interest include breath profi ling for 

disease diagnosis, and aroma profi ling in the 

food and beverage industries. 
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Rapid Identification of 
Illicit Drug Substances 
Using Thermal 
Desorption Coupled 
with a Portable Toroidal 
Trap GC–MS System

Recent developments in the miniaturization of gas chromatography–
mass spectrometry (GC–MS) instrumentation are making the technique 
available for fi eld-based investigations, offering a simple, onsite 
identifi cation of drug substances. This article describes the identifi cation 
of sixteen drugs compounds in less than 10 min using portable gas 
chromatograph-toroidal ion trap mass spectrometry combined with a 
coiled-wire-fi lament (CWF) sampling injector to provide an effective tool 
for the rapid analysis of illicit drug substances.

Ramon Soto Alvarez, Ashley Thornock, Serena Michalsky, and David C. Collins, 
Chemistry Department, Brigham Young University – Idaho, Rexburg, Idaho, USA

The misuse of drug substances has created an 

urgent need to rapidly determine the type of 

chemical compounds present in the fi eld. Gas 

chromatography–mass spectrometry (GC–MS) 

has routinely been used by scientists in the 

laboratory to characterize the presence of 

pain medication compounds. Unfortunately, 

the confi rmation process can be extremely 

slow and time-consuming because the 

sample must be taken back to the laboratory 

to perform the analysis. As a result of this 

limitation, a rapid, on-site solution to the P
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identifi cation and characterization of these 

compounds is desirable. This study will 

describe an approach for performing this 

analysis, using a compact, portable GC–MS 

system for use by nonspecialist operators in 

the fi eld.

Methods

The portable GC–MS technology used in 

this investigation is described in the open 

literature (1,2). When used in conjunction with 

an extensive NIST database and custom-built 

target compound libraries, unknown peaks 

Who Cares about SVOCs? 
The Next Generation of Product Emission  
Testing for Indoor Exposure Modeling

EVENT OVERVIEW:

A broad range of chemicals can be classified as semi- 

volatile organic compounds (SVOCs), including some pes-

ticides, herbicides, sealants, repellants, flame retardants, 

plasticizers, preservatives, and products of incomplete com-

bustion. Many of these chemical classes of SVOCs are found 

in building materials and consumer products. Research has 

shown that some SVOCs used indoors may migrate out of 

these products and reach indoor occupants. This exposure 

can potentially result in health effects including cancer, neu-

rological impairment, and endocrine disruption. As a result, 

some regulatory bodies now require exposure assessments 

on SVOCs found in building materials. 

Correctly performing an exposure assessment requires 

accurate quantification of SVOC emission from the source 

materials of interest. Conventional emission testing meth-

ods have difficulty in accurately quantifying SVOC emissions 

due to the airflow dependence of typical SVOC emissions. 

A mass transfer analytical framework is needed to accu-

rately assess SVOC emission rate parameters. Once SVOC 

mass transfer emission parameters have been determined, 

these values can be used for SVOC product screening, field 

studies, and exposure modeling. There are now a variety of 

techniques described in the literature for measuring various 

SVOC emission parameters using gas chromatography (GC) 

based methods. This talk will review these new techniques 

and how they may be implemented in the future.  

Key Learning Objectives
 
■ What are SVOCs and why do we care about 

them?

■ Overview of current and upcoming standard 
methods and academic research

■ Sampling and analytical considerations for 
assessing SVOCs

Who Should Attend
 
■ Analysts working in industry or focused on 

industrial analysis, at material manufacturers, 
testing laboratories, regulatory bodies, and in 
academia

For questions, contact Kristen Moore at kristen.moore@ubm.com

Dr. Dustin Poppendieck

Environmental Engineer
Indoor Air Quality and 
Ventilation Group
National Institute of  
Standards and Technology

Dr. Caroline Widdowson

Global Marketing Manager  
for Thermal Desorption
Markes International

Sponsored by Presented by

Moderator
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ON-DEMAND WEBCAST Aired June 16, 2017
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Figure 1: A chromatogram of all 16 drugs investigated in this study.
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can be positively identifi ed by nonexperienced 

personnel in the fi eld (3,4). 

Sample Collection: For different sample types, 

a small, battery-operated, sampling accessory 

(SPS-3, PerkinElmer Inc.) was available (5), which 

requires the use of a needle trap (NT) to transfer 

the analytes to the GC–MS system. Based on the 

samples being studied, the choice of sampling 

strategies include: 

t� �)FBUFE�IFBETQBDF�	)4
�GPS�WPMBUJMF�

compounds in solid and liquid samples 

t� �1VSHF�BOE�USBQ�	1�5
�GPS�WPMBUJMFT�JO�MJRVJE�

(aqueous) samples 

t� �5IFSNBM�EFTPSQUJPO�	5%
�GPS�WPMBUJMFT�VTJOH�B�

DPOWFOUJPOBM�5%�UVCF�

t� �*OUFSOBM�TUBOEBSE�	*4
�BEEJUJPO�NPEVMF�

t� �5IF�OFFEMF�USBQ�DBO�BMTP�CF�VTFE�

independently to sample gases without the 

sampling module

t� �4PMJE�QIBTF�NJDSPFYUSBDUJPO�	41.&
�DBO�CF�

used for gas and liquid samples  

t� �"�DPJMFE�XJSF�å�MBNFOU�	$8'
�JT�BWBJMBCMF�GPS�

semi-volatiles dissolved in solvent samples. 

For this study, a CWF sampling accessory 

was used. A method for the separation and 

identifi cation of sixteen painkilling drugs using 

this approach was performed. 

Sample Preparation and Analysis: Methanol 

solutions (1.0 mg/mL) of standard drug 

substances (methamphetamine, tapentadiol, 

methadone, cannabidiol, hydrocodone, 

morphine, hydromorphone, codeine, diazepam, 

oxycodone, cannabinol, oxymorphone, fentanyl, 

clonazepam, alprazolam, and buprenorphine) 

were used (Cerilliant) for the investigation. A 

single mixture of all sixteen drugs was prepared 

(60 μg/mL). Prior to injection, and to eliminate 

backfl ash of the methanol within the injector 

of the gas chromatography toroidal mass 
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Figure 2: Chromatogram showing the coelution of hydrocodone–morphine and 
cannabinol–hydromorphone.
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be achieved using the on-board algorithms.
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spectrometer (GC–TMS) system, the sample was 

fi rst added to a novel deactivated stainless steel 

CWF (PerkinElmer) with subsequent evaporation 

of methanol at room temperature and pressure 

under a fan (1–5 min). Upon introduction of the 

CWF into the injector of the GC–TMS system, 

the compounds were thermally desorbed. 

The sample was applied to the CWF by the 

following two methods: 

t� �%JSFDU�BQQMJDBUJPO�PG�B�NFBTVSFE�WPMVNF�

using a 10-μL syringe 

t� �%JQQJOH�UIF�DPJM�

%JSFDU�BQQMJDBUJPO�VTJOH�B�TZSJOHF�BMMPXFE�

for known and variable (0.5–10 μL) sample 

volumes to be applied consistently to the 

CWF. Larger volumes (5–10 μL) required 

FYUFOEFE�ESZJOH�UJNF�	�o��NJO
��%JQQJOH�

resulted in approximately 0.5 μL of sample 

coating the coil; drying time was consistently 

1 min. Once dry, the CWF containing the 

sample was introduced into the injection 

port of the GC–TMS system and the coil 

exposed for 20 s. The gas chromatographic 

separation conditions and mass spectrometer 

Sponsored by Presented by

EVENT OVERVIEW: 

Techniques for identifying target and suspect compounds in 

various sample types analyzed by GC–MS are well established 

and continuously improving. However, the task of confident 

unknowns identification presents many challenges due to 

the complex nature of the workflow and required operational 

expertise. A novel development in GC/MS electron ionization 

(EI) ion source technology allows for sensitive low energy EI 

spectra to be generated in support of these identification 

workflows. When combined with high resolution accurate 

mass MS/MS data from a GC quadrupole-time-of-flight mass 

spectrometer (GC/Q-TOF), a workflow for simplified unknowns 

identification without relying on encumbered conventional 

techniques is made broadly accessible with the familiarity and 

universality of EI GC/MS.

This webcast will cover how a GC/Q-TOF system equipped 

with a novel low energy EI source can perform simultaneous 

quantitative and qualitative screening for targets or suspects 

with subsequent identification and elucidation of unknown 

compounds using low energy EI and MS/MS experiments. 

Application areas including food safety, environmental 

screening, metabolomics research, energy and chemical 

speciation, extractables and leachables profiling, and more 

can be shown to benefit from this novel approach to GC/MS 

identification of unknown compounds.

Key Learning Objectives

■ Concepts and analytical performance criteria 
regarding simultaneous quantitative and 
qualitative compound screening by GC/MS

■ Operational principles of sensitive low energy EI 
with high resolution accurate mass GC/Q-TOF

■ Benefits of high resolution GC/Q-TOF with low 
energy EI as a comprehensive tool for screening, 
profiling, and compound identification

Who Should Attend 

■ Analytical chemists working with GC/MS or 
related techniques for screening, profiling, and 
compound identification

■ Scientists working in food safety, environmental 
screening, metabolomics research, energy and 
chemical speciation, extractables and leachables 
profiling, flavors and fragrances evaluation, and 
other relevant analytical fields

For questions contact Kristen Moore at 

kristen.moore@ubm.com

Presenter

Nathan Eno
Product Manager, 
GC/Q-TOF and LC/TOF  
Agilent Technologies, Inc.

Moderator

Laura Bush 
Editorial Director 
LCGC

Low Energy, High Confidence:
Eliminating Unknowns with GC/Q-TOF  
LIVE WEBCAST:  Thursday, July 13, 2017 at 11 am EDT | 8 am PDT | 4 pm BST | 5 pm CEST

Register for this free series at www.chromatographyonline.com/lcgc_p/energy

All attendees will receive a FREE executive summary of the webcast!
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Figure 4: Chromatogram of all 16 drugs when dipping the CWF into a drug mixture
(60-μg/mL of each drug).

Collins et al.

24

Q&A Eljarrat2 News7 Incognito10 McGregor and Barden147 100
Collins et al.21 ITP 2017 Event Preview 26 Events & Training28 Staff 302626 2828

http://www.chromatographyonline.com/
http://www.chromatographyonline.com/lcgc_p/energy
http://www.chromatographyonline.com/lcgc_p/energy
mailto:kristen.moore@ubm.com


 The Column    www.chromatographyonline.com

mixture (60-μg/mL of each drug) was applied to 

the CWF prior to injection. Twelve of the sixteen 

drugs had unique retention times and 10 could 

be separated with baseline resolution. 

Although two pairs of drugs (hydrocodone–

morphine and cannabinol–hydromorphone) 

coelute (Figure 2), their mass spectra are 

signifi cantly different, which can then be 

deconvoluted and identifi ed using the on-

board algorithm, as shown in Figure 3. Under 

ideal conditions, the whole identifi cation and 

confi rmation process requires approximately 

8–10 min.

All sixteen drugs were simultaneously 

identifi ed with a direct application of 5 μL 

(~300 ng/drug) to the CWF, as seen in Figure 1. 

)PXFWFS�UIJT�XBT�OPU�QPTTJCMF�XJUI�EJQQJOH�UIF�

coil in the sample. This is exemplifi ed in Figure 

4, which shows a chromatogram of all sixteen 

drugs when dipping the CWF into a drug 

mixture (60 μg/mL of each drug). 

After separation and deconvolution, only 

10–12 of the sixteen drugs could be identifi ed. 

With this lower amount of sample (~30 ng/

drug), signal intensity for fentanyl (~7000), and 

many other compounds, is approximately 1/10th 

the signal intensity in Figure 1 (70,000). In fact, 

the later eluting compounds (clonazepam, 

alprazolam, and buprenorphine) cannot be 

seen or identifi ed. In addition, at least one of 

the lower-intensity compounds (morphine, 

hydromorphone, and oxymorphone) is 

parameters used for the analysis are detailed 

below. 

Gas Chromatographic Separation 

Conditions: Sample delivery: coiled wire 

fi lament injection; injection type: splitless; split 

injection times: 50:1 split on: 20 s, 50:1 split 

off: 60 s; injector temperature: 275 °C; column: 

5 m × 0.1 mm, 4-μm MXT-5 low-polarity 

phase diphenyl dimethyl polysiloxane (Restek); 

initial temperature and hold time: 40 °C for 

20 s; temperature ramp rate: 1.25 °C/s; fi nal 

temperature and hold time: 300 °C for 147 s; 

total analysis time: 375 s.

Mass Spectrometer Operating Conditions: 

Mass spectrometer: Toroidal Ion Trap 

(PerkinElmer); ionization source: electron 

impact; MS operating temperature: 160 °C; 

mass range: 45–500 amu; resolution: <0.5 m/z 

at 300 amu; MS scan rate: 10–15 scans/s; 

EFUFDUPS��&MFDUSPO�.VMUJQMJFS�	%F5FDI
�

A custom user-defi ned compound library 

was created with individual drug standards 

to determine drug retention times and mass 

fragmentation patterns. The library was 

subsequently used to identify the mixture of 

sixteen target analytes employing an on-board 

deconvolution algorithm for the drugs that 

coeluted.

Results and Discussion 

Figure 1 shows a chromatogram of all sixteen 

drugs when direct application of 5 μL of a drug 

unidentifi ed after separation and deconvolution. 

On the other hand, the dipping technique is 

much simpler and requires less time, but also 

requires approximately 10× the concentration 

of drugs for an equivalent signal. As previously 

mentioned, it is estimated that ~0.5 μL of the 

sample is collected on the CWF during dipping.

Conclusion 

This study has shown that the preparation, 

separation, and identifi cation of sixteen common 

drug substances is possible in the fi eld using a 

combination of a coiled wire fi lament sampling 

device coupled with a gas chromatograph–

toroidal ion trap mass spectrometer in under 

10 min. This portable, fi eld-based approach has 

opened up new possibilities for on-site analysis 

using nonexperienced operators, without having 

to take samples back to the laboratory for 

confi rmation of the chemical compounds.
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Ramon Soto Alvarez, Ashley Thornock, 

and Serena Michalsky are undergraduate 

students at Brigham Young University, 

Idaho, USA, who are gaining research 

experience investigating separation 

science techniques. Ramon and Ashley 

are chemistry majors, and Serena is a 

biochemistry major, who plans to attend 

medical school.

David C. Collins received a B.S. degree 

in chemistry at Weber State University 

(Ogden, Utah, USA) in 1997, and a Ph.D. 

in analytical chemistry at Brigham Young 

University (Provo, Utah) in 2001. He has 

taught both forensic science and chemistry 

at Weber State University, Colorado State 

University – Pueblo, and Brigham Young 

University – Idaho, and has received several 

teaching awards. In addition, David has 

written many peer-reviewed articles in 

separation science and is the author of 

the forensic science laboratory manual 

Investigating Chemistry in the Laboratory. 

E-mail: collinsd@byui.edu
Website: www.byui.edu/chemistry/

Collins et al.

25

Q&A Eljarrat2 News7 Incognito10 McGregor and Barden147 100
Collins et al.21 ITP 2017 Event Preview 26 Events & Training28 Staff 302626 2828

http://www.perkinelmer.com/lab-solutions/resources/docs/PRD_Torion_T-9_GCMS_(012311C_01).pdf
http://torion.com/fileadmin/media/documents/brochures/Sample_Prep_Station__SPS-3__Product_Note__013095_01_.pdf
http://www.chromatographyonline.com/
mailto:collinsd@byui.edu
http://www.byui.edu/chemistry


The 24th International Symposium on 
Electro- and Liquid Phase- Separation 
Techniques (ITP 2017) 
ITP 2017 will be held 10–13 September 2017 at the Sheraton Hotel in Sopot, Poland. 

This preview offers a fl avour of what to expect.

One of the most recognized 

international symposium series, the 24th 

International Symposium on Electro- 

and Liquid Phase- Separation 

Techniques (ITP 2017) addresses the 

latest discoveries, developments, and 

production in all areas of electro- and 

liquid phase-separation techniques in 

multiple disciplines.

The organizers are pleased to 

announce that ITP 2017 will be held in 

Sopot, Poland, at the Sheraton Hotel, 

10–13 September 2017.

The 24th ITP will continue the tradition 

of the series by updating attendees on 

the advances in different separation 

techniques and their applications in 

various areas with an emphasis on 

pharmaceutical and environmental 

analysis.

The dynamic 2017 programme 

will again highlight a wide range of 

technologies that use electro- and 

liquid phase- separations, such as 

capillary and microchip electrophoresis, 

electrokinetic chromatography and 

electrochromatography, two-dimensional 

electrophoresis, high performance liquid 

chromatography (HPLC), ultrahigh-pressure 

liquid chromatography (UHPLC), and 

micro- and nano-scale HPLC.

One of the major aims of the 

symposium is to provide a forum for 

high-level scientific exchange between 

analytically oriented scientists from the 

whole world in a friendly atmosphere. 

Sopot, with its special atmosphere, 

can offer excellent opportunities for 

scientific, cultural, and social experiences 

in a unique seaside setting.

ITP 2017 will also be running three 

stimulating and highly informative 

workshops by recognized experts in 

their field, which will be run in parallel 

on Sunday 10 September from 9:00 to 

13:00. These workshops include:P
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Workshop 1: Fundamentals of Sample 

Preparation and Recent Developments 

in Microextraction Technologies – 

Where “Big” Fails “Small” Can Do 

More—Barbara Bojko, Nicolaus Copernicus 

University, Poland, and Janusz Pawliszyn, 

University of Waterloo, Canada;

Workshop 2: Challenges in Analytical 

Development: The Need in Orthogonal 

Chromatographic Methods for a Small 

Molecule Project in Innovative Drug 

Development—Vladimir Ioffe, Teva 

Pharmaceutical Industries, Ltd., Israel;

Workshop 3: Principles and 

Applications of Modern CE-MS—G.W. 

Somsen, Vrije Universiteit Amsterdam, The 

Netherlands.

Furthermore, participants are invited 

to submit manuscripts based on 

presentations at the ITP 2017 meeting 

for possible publication in the Journal of 

Chromatography A, with the intention 

of publishing a virtual special issue (VSI) 

dedicated to the meeting. This will 

eliminate possible delays in publication for 

contributors to the special issue, making 

the conference special issue more complete 

and accessible than it has ever been.

Additionally, this year ITP 2017 will 

be held in parallel with the 11th Polish 

Conference on Chromatography, the 

national meeting organized every 3 years.

Oral and poster presentations will be 

organized during the conference and the 

organizers encourage interested presenters 

to submit their abstracts as soon as 

possible.

More details on the topics, invited 

speakers, registration, abstract submission, 

conference fees, and important dates can 

be found on the conference website. 

The organizers look forward to seeing 

you in Sopot!

Prof. Michał Markuszewski

Chairman

The Application of Spectral Accuracy 

 to Mass Spectrometry for Enhanced 

 Formula ID and Mixture Analysis

Register for free at http://www.chromatographyonline.com/lcgc_p/spectral

ON-DEMAND WEBCAST

EVENT OVERVIEW: 

Spectral accuracy is a measure of how well an ion’s 

isotope profi le matches an ideal mass spectrum. MS is 

perhaps the only analytical measurement for which 

the theoretical response of an analyte can be accurate-

ly calculated based solely on fi rst principles. Proper 

calibration of the MS ion lineshape can dramatically 

improve the ability to perform unknown formula ID, but 

also enables complex mixture analysis. In this webcast, 

we will present applications that demonstrate how 

spectral accuracy can be used to perform unknown 

formula identifi cation on unit-resolution instruments 

and to improve the analysis of complex mixtures of 

small and large molecules on high- and low-resolution 

MS instruments.

,� �"��&$��� ���'$��+� �� � ��� '%��� &!� � ����� ���'$�&��

formula ID on existing conventional unit-resolution 

single quad LC and GC instruments

,� �"��&$������'$��+������$�&�! � �%���%+�&!�"�$�!$��! �

high-resolution instruments using the monoisotopic 

peak as the internal calibration reference

,� �����!��� �&�! �!�����'$�&����%%�� ��%"��&$������

curacy can dramatically expand the quality and 

range of applications of mass spectrometry

Who Should Attend: 

,� � +! ��)�!�$!'&� ��+�'%�%���%%�%"��&$!��&$+

Key Learning Objectives: 

,� � ��$%&� ��%"��&$������'$��+�� ���&%�

importance to mass spectrometry

,� ���! %&$�&���!)�%"��&$������'$��+�

can be used to perform unknown 

formula ID on unit-resolution MS 

instruments and improve results on 

high-resolution instruments

,� ��(��)� �""����&�! %� !�� %"��&$��� ���

curacy for quantitative mixture 

analysis applied to protein degrada-

tion and labeled isotope analysis

For questions, contact Kristen Moore 

at Kristen.Moore@ubm.com

PRESENTER:

Don Kuehl, Ph.D.

Vice President 
of Marketing and 
Product Development 
Cerno Bioscience

MODERATOR:

Laura Bush

Editorial Director
LCGC

Sponsored by

Presented by

E-mail:   symposium@itp2017.com
Website:   www.itp2017.com

Section Header

27

Q&A Eljarrat2 News7 Incognito10 McGregor and Barden147 100
Collins et al.21 ITP 2017 Event Preview 26 Events & Training28 Staff 302626 2828

http://www.itp2017.com
http://www.chromatographyonline.com/
mailto:symposium@itp2017.com
http://www.itp2017.com/
http://www.chromatographyonline.com/lcgc_p/spectral
http://www.chromatographyonline.com/lcgc_p/spectral
mailto:Kristen.Moore@ubm.com


 The Column    www.chromatographyonline.com Training & Events 

28

Q&A Eljarrat2 News7 Incognito10 McGregor and Barden147 100
Collins et al.21 ITP 2017 Event Preview 26 Events & Training28 Staff 302626 2828

GC

The Theory of GC

Website: http://www.chromacademy.

com/gc-training.html

The GC and GC–MS Clinic

13–14 July 2017

University of Nottingham, 

Nottingham, UK 

Website: http://www.anthias.co.uk/

training-courses/GC-clinic

GC Theory and Methods

6 September 2017

The Open University, 

Milton Keynes, UK

Website: http://www.anthias.co.uk/

training-courses/handson-GC-theory-

methods

HPLC/LC–MS

The Theory of HPLC

On-line training from 

CHROMacademy

Website: http://www.chromacademy.

com/hplc-training.html

Training Courses
Fundamental LC–MS

On-line training from 

CHROMacademy

Website: http://www.chromacademy.com/

mass-spec-training.html

HPLC Troubleshooter

On-line training from 

CHROMacademy

Website: http://www.chromacademy.com/

hplc_troubleshooting.html

HPLC and UHPLC Troubleshooting

12 October 2017

Manchester, UK

Website: www.hichrom.com 

SAMPLE PREPARATION

Overview of Solid-Phase 

Extraction

On-line training from 

CHROMacademy

Website: http://www.chromacademy.com/

sample-prep-training.html 

Hands-On Solid-Phase 

Microextraction

26 September 2017

The Open University, 

Milton Keynes, UK

Website: http://www.anthias.co.uk/

training-courses/hands-on-SPME 

MISCELLANEOUS

Basic Lab Skill Training

Website: http://www.chromacademy.com/

basic-lab-skills-training.html

Introduction to IR Spectroscopy

Website: http://www.chromacademy.com/

infrared-training.html

GPC/SEC: Theory and Praxis
18–19 September 2017

Mainz, Germany

Website: http://www.pss-polymer.com 

Big Molecules–Big Challenges II 

(SEC, HIC, Affinity, updated 

for 2017)

14 November 2017

Reading, UK

Website: www.hichrom.com

Method Development for 

the Separation of Therapeutic 

Proteins (Biopolymers)

11–12 December 2017

Maritim proArte Hotel, 

Berlin, Germany

Website: www.molnar-institute.com

Please send your event and training course information to Kate Mosford at
kate.mosford@ubm.com

http://www.chromacademy.com/gc-training.html
http://www.anthias.co.uk/training-courses/GC-clinic
http://www.anthias.co.uk/training-courses/handson-GC-theory-methods
http://www.chromacademy.com/hplc-training.html
http://www.chromacademy.com/mass-spec-training.html
http://www.chromacademy.com/hplc_troubleshooting.html
http://www.chromacademy.com/sample-prep-training.html
http://www.anthias.co.uk/training-courses/hands-on-SPME
http://www.chromacademy.com/basic-lab-skills-training.html
http://www.chromacademy.com/infrared-training.html
http://www.chromatographyonline.com/
http://www.hichrom.com/
http://www.pss-polymer.com
http://www.hichrom.com/
http://www.molnar-institute.com/
mailto:kate.mosford@ubm.com
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19–21 July 2017

37th International Symposium and Exhibit on the Separation, Purification, 

and Characterization of Biologically Important Molecules (ISPPP 2017)

Philadelphia, Pennsylvania, USA

E-mail: janet@barrconferences.com

Website: www.ISPPP.org

19–22 September 2017 

23rd International Symposium on Separation Sciences (ISSS 2017)

Vienna University of Technology, Vienna, Austria

E-mail: info@isss2017.at

Website: www.isss2017.at

9–12 October 2017 

17th International Nutrition & Diagnostics Conference 

Hotel Duo, Prague, Czech Republic

E-mail: info@indc.cz

Website: www.indc.cz 

7–10 November 2017

8th International Symposium on Recent Advances in Food Analysis

(RAFA 2017)

Prague, Czech Republic

E-mail: rafa2017@vscht.cz

Website: www.rafa2017.eu

Event News
Monoclonal Antibody (mAb) Characterization: 

Purity, Charge Heterogeneity and Glycan 
Analysis on a Single Platform Technology 

EVENT OVERVIEW

The comprehensive characterization of protein therapeutics 

is essential for the biopharmaceutical industry and the NIST 

Monoclonal Antibody (NISTmAb) Reference Material 8671 has 

been developed as a test molecule for therapeutic protein 

characterization.

High quality CE-SDS purity, charge heterogeneity (CZE & cIEF) 

and N-glycan profiles of therapeutic proteins must be gener-

ated rapidly and accurately in order to properly characterize 

any biopharmaceutical. In this webcast, we will show data 

from analysis of the NISTmAb reference material to demon-

strate how core biopharmaceutical characterization applica-

tions, including CE-SDS, CZE, cIEF, and N-glycan analysis, can 

be carried out on a single analytical platform—with speed, 

sensitivity, and the ability to quantitate.

Who Should Attend

■ Staff Scientists, Lab Managers/Directors in R&D, analytical 

development, and Quality Control departments at 

biopharmaceutical companies. 

■ Anyone characterizing monoclonal antibody therapeutics. 

Key Learning Objectives

■ Sensitive and quantitative analysis of 

the NIST mAb reference material

■ Benefits of a single analytical platform 

for mAb characterization

■ High resolution techniques without 

compromising speed

Sponsored by                                                      Presented by

Presenter:

Esme Candish, Ph.D. 

Application Scientist 

SCIEX Separations

Moderator:

Steve Brown 

Technical Editor 

LCGC

For questions, contact Kristen Moore at kristen.moore@ubm.com

ON-DEMAND WEBCAST  Aired June 22, 2017

Register free at:  www.chromatographyonline.com/lcgc_p/purity
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