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Weeding Out Unsafe Drivers: 
Automating THC Determination in Serum

A fully automated solution was developed for the determination of ∆9-tetrahydrocannabinol (THC) and its metabolites 11-hydroxy-∆9-
tetrahydrocannabinol (THC-OH) and 11-nor-9-carboxy-∆9-tetrahydrocannabinol (THC-COOH) in serum, in cooperation with the Department 
of Forensic Medicine at the University Medical Center Schleswig-Holstein in Kiel, Germany. Our results show the method to be equivalent to 
semi-automated sample preparation, but with improvements in reproducibility and eff ciency while also reducing sample and solvent volumes. 

Oliver Lerch, Gerstel GmbH & Co. KG, Mülheim an der Ruhr, Germany.

Cannabis is one of the most commonly 

used illegal drugs. The active ingredient — 

∆9-tetrahydrocannabinol (THC), and metabolites 

11-hydroxy-∆9-tetrahydrocannabinol (THC-OH) 

and 11-nor-9-carboxy-∆9-tetrahydrocannabinol 

(THC-COOH) — are frequently found in serum 

samples associated with drug-related traff c 

incidents.1 The analysis method for detecting 

these compounds is a routine part of the 

forensic-toxicological tool kit, which is required 

for the analysis of a large number of samples. In 

Germany, road users found to have more than 1 

ng/mL of THC in their blood face not only a f ne, 

but also the loss of their driver’s license. Whether 

the loss is for a period of time or permanent 

will depend on the consumption pattern of the 

offender.

Establishing the Consumption Pattern

The decision to permanently withdraw a 

driving license is not taken lightly, and has 

to be based on sound evidence to answer 

how much of the drug is present in the 

system, how much was consumed, and if 

consumption by the user is habitual, or maybe 

even an addiction? These facts are established 

in toxicology laboratory analysis based on the 

metabolism of THC. High concentrations of 

THC in blood indicates acute intoxication — 

similar to the blood alcohol levels established 

by the police through breath or blood analysis 

when drivers are suspected of driving under 

the inf uence of alcohol. The presence of 

THC-OH in serum indicates recent intake of 

THC. The presence of THC-COOH in serum 

indicates occasional THC intake (10–150 ng/

mL), and frequent THC intake is indicated 

when levels are more than 150 ng/mL. 

Frequent intake indicates addiction, and in 

Germany this typically leads to permanent 

withdrawal of the driver’s license following a 

medical-psychological evaluation. 
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Current and Future SPE–GC–MS 

Method Approaches

Until now, toxicologists from the 

Department of Forensic Medicine 

at the University Medical Center 

Schleswig-Holstein in Kiel, Germany, have 

determined THC, THC-OH, and THC-COOH 

in serum using solid-phase extraction 

(SPE) followed by gas chromatography 

coupled with mass spectrometric 

detection (GC–MS). A 1 mL aliquot of 

serum is taken and 1 mL acetic acid 

added along with internal standards in 

the form of the deuterated analogues of 

the three analytes. The sample extraction 

is then performed on an ASPEC system 
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Figure 1: Schematic of the automated solid-phase extraction process.

Lerch
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(Gilson) using a reversed-phase cartridge 

(C18ec, 3 mL, 200 mg, UCT). The eluate 

is then concentrated by evaporation 

and N-methyl-N-(trimethylsilyl)-

trifluoroacetamide (MSTFA) added to 

the residue as a derivatization reagent. 

Analyte derivatization takes place in 

the hot split/splitless inlet of the GC 

system and the derivatized analytes 

are determined using a GC–MS system 

(6890GC/5973 MSD, Agilent Technologies) 

based on single ion monitoring (SIM). 

This method provides reliable data, but 

it has drawbacks: It is somewhat labour 

intensive, requiring several manual steps; 

and it requires relatively large volumes of 

solvent and serum sample. In cooperation 

with the Department of Forensic Medicine 

in Kiel, the existing SPE–GC–MS method 

has now been fully automated and further 

optimization potential was realized in the 

process.

Developing a Fully Automated 

SPE–GC–MS Method: Serum samples 

must be extracted and cleaned using 

SPE prior to GC–MS analysis. To facilitate 
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Figure 2: Chromatograms of THC and metabolites from serum based on automated sample 
preparation. Extraction of 0.5 mL serum with a 1 mL 100 mg C18ec SPE cartridge and 1 mL 
serum with a 3 mL 200 mg C18ec cartridge. Reconstitution was in 25 μL MSTFA or 40 μL 
MSTFA, respectively. The same performance is achieved, but the 1 mL cartridge requires less 
sample, less solvent, less elution volume, less time for evaporation, less MSTFA volume, less 
time for reconstitution, and therefore results in higher throughput.

Lerch
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automation of this sample preparation, 

a system should be used that enables 

one-to-one replication of manual SPE 

process steps on an automated platform. 

Automation typically improves precision 

and reliability of analysis, especially as 

the automated SPE method does not 

rely on the experience of the user, and 

therefore is not influenced by user-to-user 

variations. 

For the automated SPE process the 

steps were as follows: The cartridge was 

conditioned with methanol, water, and 

acetic acid. A serum sample (0.5 mL), to 

which 0.5 mL of acetic acid and internal 

standards had been previously added, 

was loaded. The cartridge was washed 

with acetic acid, and with a 40:60 mixture 

of acetonitrile–water. The cartridge was 

dried using nitrogen gas (N2), eluted 

with 400 μL acetonitrile, and the eluate 

evaporated to dryness at 60 °C using a 

Gerstel Multi-Position Evaporation Module 

(mVAP). The residue was taken up in 

25 μL MSTFA at ambient temperature. For 

combined derivatization and introduction, 

3 μL of sample was injected into the split/

splitless inlet of the GC.

All steps in the process were set up 

using an integrated software package 

(Maestro Software, Gerstel) and executed 

on an autosampler with SPE option 

(Gerstel MultiPurpose Sampler [MPS]).

Details — From Automated SPE to 

Sample Introduction: The SPE system 

used for this work was based on standard 

SPE cartridges which had been modified 

and fitted with a transport adapter. The 

adapter enabled transportation on the 

autosampler and served as a conduit 

for adding sample and solvents into the 

cartridge using a syringe. Cartridges 

prepared for use with the SPE system are 

available from multiple sources. A method 

to method comparison was performed 

using C18ec, 3 mL, 200 mg cartridges 

(Macherey & Nagel). The comparison 

showed similar results for the two types 

of cartridges. To reach the secondary goal 

of a reduction in solvent consumption, 

a smaller cartridge requiring less sample 

and solvent volume was tested (Macherey 

& Nagel, C18ec, 1 mL, 100 mg) using 

the automated SPE method outlined. The 

separation was performed on a capillary 

column (25 m × 0.2 mm, 0.33 μm 

VF-1 ms [Agilent Technologies]) using a 

GC 6890 and MSD 5973 system in SIM 

mode (Agilent Technologies).

Successful Automation of all 

Sample Preparation Steps

Any method has to prove its worth 

in practical use and under real world 

conditions. In the case study described 

here, the SPE method was successfully 

transferred to an automated system 

that included directly coupled GC–MS 

determination of THC and its metabolites, 

Table 1: Validation data according to the German Society of Toxicological and Forensic Chemistry (GTFCh).

Analyte
Limit of

Detection
(ng/mL)

Limit of
Quantification

(ng/mL)

Repeatability (%) Inter-day Repeatability (%) Extraction Efficiency (%)

1.2 ng/mL 5.5 ng/mL 25 ng/mL 1.2 ng/mL 5.5 ng/mL 25 ng/mL 1.2 ng/mL 5.5 ng/mL 25 ng/mL

THC 0.3 0.7 5.2 7.2 3.8 7.8 7.2 6.7 75 74 70

THC-OH 0.3 0.9 3.5 10 3.5 16.3 10 6.9 93 82 86

THC-COOH <1 9 3.7 6.6 3.3 8.6 7.1 7.1 83 79 87

Lerch
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its use in a wider range of applications, not 

only for the determination of the compounds 

mentioned in this work or for SPE-based 

methods, but also for a long list of other 

techniques and compounds that are relevant 

to the toxicologist.
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THC-OH and THC-COOH. In cooperation 

with the scientists at the Department. 

of Forensic Medicine in Kiel, we were 

able to demonstrate that the automated 

method was equivalent to the previously 

used method with the added benefits 

of sample volume reduction (serum); 

transfer of the method to smaller SPE 

cartridges; and, finally, a reduction of 

the solvent volume used per analysis. 

The limits of determination for THC and 

THC-OH in serum were <1 ng/mL and 

the calibration curves were linear over a 

wide concentration range. The average 

repeatability was below 5% for all three 

compounds with day-to-day repeatability 

averaging below 9%. 

Extraction recovery ranged from 70% to 

93%, which was deemed satisfactory, and no 

sample to sample carryover was seen. These 

criteria are highly relevant when a method is 

developed; however, other factors need to 

be considered by instrument manufacturers 

when developing methods in the f eld of 

forensic science. Firstly, the validated 

SPE–GC–MS method for the determination of 

THC, THC-OH, and THC-COOH must meet the 

requirements of forensic toxicological work 

in practice. Secondly, forensic toxicological 

institutes must have expressed their interest in 

automating this method. Thirdly, the 

SPE–GC–MS system must be versatile to allow 

Lerch
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Potentially dangerous levels of the methamphetamine analogue, N,α-diethyl-phenylethylamine 

(N,α-DEPEA), have been detected in a widely available dietary supplement using ultrahigh-

pressure liquid chromatography coupled to mass spectrometry (UHPLC–MS). The supplement, 

Craze, can be bought in the USA and from on-line retailers. The f ndings have been published 

in the journal Drug Testing and Analysis by a team of scientists from Harvard Medical School 

(Massachusetts, USA), NSF International (Missouri, USA), and the National Institute for Public 

Health and the Environment Health Protection Center (Bilthoven, The Netherlands).1

According to the paper, the study was initiated after a number of athletes failed urine drug 

screening tests after testing positive for N,α-DEPEA, a banned substance. “Designer drugs” 

have received increasing attention over recent years as concerns have been raised over the 

safety of “legal highs” — chemical compounds that are structurally analogous to existing 

illegal drugs, but have yet to be characterized.

Lead author of the paper Pieter Cohen said: “In recent years banned and untested drugs 

have been found in hundreds of dietary supplements. We began our study of Craze after 

several athletes failed urine drug tests because of a new methamphetamine analogue.” 

The supplement in question was labelled to contain N,N-diethyl-phenylethylamine (N,N-

DEPEA), a compound reported by the manufacturer to be derived from endangered orchids. 

However, the compound is structurally similar to the banned methamphetamine analogue, 

N,α-DEPEA. Samples were taken from three different sources purchased in the USA, from an 

on-line retailer, and from a supplier in Holland to rule out accidental contamination. UHPLC–

MS was performed and identif ed 21 mg to 35 mg of N,α-DEPEA per serving in all three lots.

Cohen said: “The phenylethylamine we identif ed in Craze, N,α-DEPEA, is not listed on the 

labelling and it has not been previously identif ed as a derivative of dendrobium orchids.” 

He added: “If these f ndings are conf rmed by regulatory authorities, the FDA [U.S. Food 

and Drug Administration] must take action to warn consumers and to remove supplements 

containing N,α-DEPEA from sale.” – B.D. 

Reference

1. 1. P. Cohen, J.C. Travis, and B.J. Venhuis, Drug Testing and Analysis  DOI: 10.1002/dta.1578 (2013)

Agilent Forms Collaboration with Seoul National Hospital

Agilent Technologies (California, USA) has announced a strategic collaboration with Seoul 

National Hospital (Seoul, Korea), for the identif cation and verif cation of biomarkers to 

further the development of drugs. Under the agreement, the hospital’s department of 

medicine will use liquid chromatography–mass spectrometry (LC–MS) instrumentation from 

Agilent to further research in this area. www.agilent.com

Jai Murthy Appointed Vice President and Business Manager 

for Global Pharmaceuticals

Avantor Performance Materials (Pennsylvania, USA) has appointed 

Jai Murthy as Vice President and Business Manager, Global 

Pharmaceuticals. Jai Murthy, said: “I’m excited to join Avantor at this 

time, as the company is evolving into a strategic partner among our 

pharmaceutical industry customers, thanks to Avantor’s commitment to 

quality and collaboration with customers. I look forward to contributing 

to Avantor’s efforts to help its customers grow and succeed in the years ahead.” 

www.avantormaterials.com

Porvair Advances Into Life Science and Environmental Laboratory Markets

Porvair (Leatherhead, UK) has signed a technology licensing agreement with Thermo Electron 

Manufacturing, a division of Thermo Fisher Scientif c (California, USA). Porvair has licensed 

its f lter technology to Thermo to develop a range of life science sample preparation f lters.  

Porvair will manufacture the products, and Thermo will distribute and market the products 

worldwide.Ben Stocks, Group Chief Executive, commented: “As part of Porvair’s focus on 

new product development, we have been working for several years with Thermo to develop a 

range of laboratory sample preparation products, which we are excited to see move into the 

commercial phase. Porvair has received a technology transfer fee and, in addition, will generate 

manufacturing margins and royalties on future revenues.” www.porvair-sciences.com

Methamphetamine Analogue 
Found in Dietary Supplement
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Honeybee Foraging
Diesel exhaust fumes can rapidly degrade the floral odours used by 

honeybees (Apis melifera) to identify flowering plants, according 

to results published by scientists at the University of Southampton 

(Southampton, UK) in the journal Scientific Reports.1 

Lead author Tracey A. Newman told The Column that she was 

initially interested in investigating the impact of airborne pollutants 

on human health, specif cally the effects on the human nervous 

system. At the time interest was growing in the causes of decreasing 

populations of honeybees, so her colleague and mentor suggested that 

she partner up with ecologist Professor Guy Poppy, to investigate the 

impact of airborne pollutants on honeybees. Newman said: “The end 

result was that the two of us, in close collaboration with Dr Robbie 

Girling, a chemical ecologist, worked up a couple of different proposals 

that drew together our key skills – neuro-immunology and ecology – 

to enable us to explore the impact of diesel exhaust on the honeybee 

nervous system and the impact on the chemical environment that the 

honeybee has to operate within.”

The team composed a synthetic blend of eight compounds found 

in oil seed rape f owers (Brassica napus) that were known to induce 

strong behaviour in honeybees. The aroma blend was entered into a 

closed glass vessel with either “clean” or diesel exhaust contaminated 

air. The volatile abundance of each chemical was measured by 

performing gas chromatography coupled to mass spectrometry (GC–

MS). Two compounds out of the eight, α-farnesene (72.5% of the 

mixture) and α-terpinene (0.8% of the mixture), were undetectable 

after a 2 h exposure period. Of particular note is that removal of 

α-farnesene did not signif cantly reduce recognition of the aroma by 

trained honeybees, whereas removal of α-terpinene did. — B.D.

Reference

1. R. Girling, I. Lusebrink, E. Farthing, T. Newman, and G.M. Poppy, Scientific 

Reports DOI: 10.1038/srep02779 (2013).

Engineered nanoparticles released into the environment may affect the growth of agriculturally important 

crops, according to a new study published in the journal of Environmental Science and Technology.1 

Scientists from The Connecticut Agricultural Experiment Station (Connecticut, USA) investigated the 

effect of multiwalled carbon nanotubes (MWCNTs) and C60 fullerenes on plant growth. The investigation 

was part of a larger project funded by the US Department of Agriculture to look at the impact of 

nanoparticles on agriculture. The team used gas chromatography coupled with mass spectrometry (GC–

MS) in this study.

Nanoparticles possess unique chemical and physical properties because of their small size, and can be 

engineered for different applications, ranging from applications in food packaging to delivery of drugs 

in the body. In agricultural science, nanoparticles have been investigated for stimulating expression of 

specific genes to increase growth, however, they have also been shown to have toxic effects. Four plant 

species — zucchini (Cucurbita pepo), corn (Zea mays), tomato (Solanum lycopersicum), and soybean 

(Glycine max) — were grown in soils containing varied concentrations of either MWCNTs or C60 

fullerenes to determine the effect on pesticide uptake. After 28 days of growth, roots and shoots were 

analyzed GC–MS to determine uptake of weathered chlordane or DDx (DDT plus its metabolites).

Corresponding author of the study Jason White told The Column that it is widely known that adding 

carbon to soil decreases the availability of hydrophobic organic contaminants, therefore it was not 

unexpected that (with some exceptions) carbon nanotube application had the same effect. Fullerenes, 

however, proved to be more variable in their effect on different species. White commented: “In some 

cases, fullerenes slightly decreased residue uptake and translocation but in other cases, there was no 

effect or even an increase in pesticide residue uptake by the plants. The mechanisms driving this process 

remain unclear and we are working on that now. It is possible that the fullerenes are serving as a vehicle 

to carry pesticide residues into the plant.“ He added: “Alternatively, the fullerenes could be causing 

membrane damage, essentially making the roots ‘leaky’ and subsequently promoting pesticide uptake. 

Either way, this co-contaminant interaction may well present a food safety concern and we are actively 

pursuing this line of research.” — B.D.

Reference

1. J. White et al, Environmental Science and           

Technology DOI: 10.1021/es4034809 (2013).

Environmental Nanoparticles

Bethany Degg, Assistant Editor, bdegg@advanstar.com

www.chromatographyonline.com
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Iron Nanoparticles for Lindane Clean-up

Researchers at the UPC/EHU-University of the 

Basque Country (Spain) have published results 

suggesting iron nanoparticles are effective 

degraders of lindane contamination in soil. 

Although no longer used in Europe, lindane 

contamination is still a concern in regions of 

previous lindane manufacturing activity.

I.S. Roman et al, Chemosphere, 93(7), 

1324–1332, (2013).

Anticancer Drug Analysis

A review of capillary electrophoresis for the 

analysis of anticancer drugs has been published 

in Biomedical Chromatography. The current 

status of the technique is discussed for the 

analysis of a wide range of drugs

I. Ali et al, Biomedical Chromatography, 27, 

1296–1311 (2013).

Novel Approach For Extracting Cocaine 

and Opiates from Hair

A study published in the Journal of 

Chromatography A has proposed matrix solid 

phase dispersion assisted enzymatic hydrolysis 

as a novel approach for cocaine and opiates 

isolation from human hair. 

DOI: 10.1016/j.chroma.2013.09.063

On Demand Webcast LCGC Emerging Leader Award Nominations

Editors’ Series: Environmental Analysis Using 
Ion Chromatography Coupled with ICP-MS, with 
Examples from Climate Change Studies
This web seminar introduced the field of ice core 

research and focused on the technical aspects of the 

chemical analysis. Future ice core measurements will 

allow understanding of the detailed climate evolution of 

highly sensitive and globally important regions such as 

the Antarctic Peninsula.

bit.ly/Hrs9ub

Do You Know an Emerging Leader in 
Chromatography? 
LCGC North America proudly presents the 7th Annual 

Emerging Leader in Chromatography award. The award 

recognizes the achievements and aspirations of a talented 

young separation scientist who has completed their 

highest degree level in the last 10 years. The winner will 

be featured on the cover of a 2014 issue of LCGC and 

will interviewed for a feature in our electronic newsletter, 

e-Separations Solutions and on the LCGC website. Details 

on candidate criteria and how to apply: bit.ly/1auDkeZ

Highlights Posted on Social Media

We have a rich range of informative and practical content across our print and digital portfolio. Here are some of the 

highlights that have been posted on Facebook, Twitter, and LinkedIn:

• LCGC Blog: How do you choose your HPLC columns? Have you followed these steps or is it random 
choice?:  Liked and shared by Twitter and Facebook fans. bit.ly/15kmuiG

• Free five-year subscription to CHROMacademy available to both professors and students: “Great 
initiative as many of students, and sometimes professors as well, have little or no clue about the technique they 
use. Once again-great.”– LinkedIn member. bit.ly/16sbJbx

• LC–MS: A Brief History: “The advances in this field is fascinanting, but the systems cost is the bad part.” — 
LinkedIn member. bit.ly/14za71Z

• You might have missed....LCGC North America interview with Hans-Gerd Janssen: Analyzing Edible 
Fats and Oils with Gas and Liquid Chromatography: bit.ly/1amiiTz
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Market Profile: Laboratory Information 
Management Systems (LIMS)

Contact author: Glenn Cudiamat
E-mail:  Cudiamat@strategic-directions.com

With accountability and regulatory 

compliance such a large part of the 

modern laboratory, the necessity for a 

laboratory information management system 

(LIMS) cannot be understated. A LIMS 

allows a laboratory to manage both logistic 

and analytical data, along with having the 

ability to interface with corporate reporting 

software, instruments, and a host of other 

software modules.

A LIMS is used in both small and 

large companies to allow its users to 

automatically input, store or archive 

information, track samples, and easily 

generate reports. LIMS products in the 

market vary widely in cost, sophistication, 

and industrial focus.

In a recent survey from Strategic 

Directions International, about 355 LIMS 

managers and knowledgeable users were 

questioned about their needs, capabilities, 

and trends relating to the LIMS market. 

These surveys also provided a great 

deal of insight into user opinions about 

leading companies. In fact, when asked 

to indicate the top criteria when choosing 

a LIMS vendor, the two most frequently 

mentioned responses were service and 

support and responsiveness and reliability 

of the LIMS vendors. These criteria have 

become increasingly important over the 

years, partly because of the magnitude of 

LIMS installations and the vital role it plays 

in everyday laboratory decisions. 

The respondents were also asked to 

rate their satisfaction with a wide array of 

product and vendor characteristics using 

a set rating scale. Vendor reputation, 

long-term commitment, and initial 

installation support were the highest rated 

vendor characteristics.  

The accompanying pie chart shows the 

regional distribution of respondents to 

the survey. North America represented 

the largest segment of respondents. 

Asia-Pacific and Europe accounted for 18% 

and 17%, respectively. The remaining 21% 

was comprised of participants from Latin 

America and the Rest of World, which 

includes the African continent and the 

Middle East. 

The foregoing data was extracted from 

SDi’s Tactical Sales and Marketing (TSM) 

report entitled 2013 Lab Informatics Survey 

of End-Users. For more information, please 

contact Glenn Cudiamat, VP of Research 

Services, Strategic Directions International, 

Inc., 6242 Westchester Parkway, Suite 

100, Los Angeles, California 90045, 

USA, tel: +1 310 641 4982, fax: +1 310 

641 8851, e-mail: cudiamat@strategic-

directions.com.

North America
44%

Asia Pacific
18%

Europe
17%

Latin America
13%

Rest of
World

8%

Regional distribution of LIMS Survey Respondents (N = 355)
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Q&A: Monitoring Microcontaminants in Food
Kate Mosford of The Column spoke to Ana María García Campaña about the issues and the development of 

techniques associated with monitoring veterinary drug residues in foods for human consumption.

Q: What techniques are generally used 

in the monitoring of veterinary drugs in 

food for human consumption?

A. Animals for food have to be treated 

with medicines (antibiotics, anthelmintics, 

glucocorticosteroids, antiprotozoals, 

tranquilizing agents, or beta-blockers) 

to prevent or cure disease, but these 

substances can leave residues in the food 

products from the animals which could 

be harmful for consumers so analytical 

methods must be available for their 

monitoring. Liquid chromatography 

(LC) is the most widely used technique, 

and is used mainly in combination with 

tandem mass spectrometry (MS–MS) to 

achieve the unequivocal identif cation of 

veterinary drug residues in food.1

Among the different analyzers available 

for MS, triple quadrupole operating in 

multiple reaction monitoring (MRM) 

mode is one of the most widely used 

because of its suitability for quantif cation 

of target compounds. Also, as a result of 

the column technology evolution with 

the introduction of sub-2-µm particle 

sizes, ultra-high pressure chromatography 

(UHPLC) has been rapidly adopted, 

improving eff ciency, resolution, and 

sensitivity, as well as signif cantly reducing 

sample analysis time and mobile phase 

solvent consumption. In this case it is 

necessary to apply higher pressures 

(10,000–15,000 psi) using specif c 

instruments.

An interesting option that does 

not require special pumps is the use 

of analytical columns with core–shell 

technology. These columns are packed 

with 2.6-µm core–shell particles which 

consist of a solid core (1.9 µm) and a 

porous shell. As a result, shorter diffusion 

paths are obtained, therefore allowing 

high eff ciency even at high f ow rates. 

They are available with different natures 

(phenyl-hexyl, C18, C8, pentaf uorophenyl 

[PFP], and hydrophilic interaction 

chromatography [HILIC]) and have 

also been used for the monitoring of 

veterinary drugs.P
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Moreover, during the last decade, 

miniaturized techniques have been 

applied, such as capillary electrophoresis 

(CE) or capillary high-performance liquid 

chromatography (capillary HPLC). Two different 

CE modes are used in the control of veterinary 

drugs, capillary zone electrophoresis (CZE) and 

micellar electrokinetic capillary chromatography 

(MEKC). Some applications have been 

developed using capillary HPLC in this f eld but 

so far the variety in the nature of the stationary 

phases is still very limited.

In relation to sample treatment,2 

liquid-liquid extraction, liquid-solid 

extraction, and solid-phase extraction (SPE) 

for preconcentration and cleanup have 

traditionally been the methods of choice 

in the determination of veterinary drugs 

in foodstuffs of animal origin. In addition, 

microwave-assisted extraction (MAE), 

ultrasound assisted extraction (UAE), and 

pressurized liquid extraction (PLE) have 

been eff ciently applied for solid samples. 

However, in recent years signif cant progress 

has been made in increasing eff ciency in 

the extraction and cleanup, introducing new 

sorbents (molecularly imprinted polymers 

[MIPs], restricted access materials [RAMs], and 

nanomaterials), automated processes coupling 

on-line sample preparation, or developing 

greener methods which imply solvent 

reduction or use of less toxic reagents.

Q: What are the benef ts of using 

miniaturized techniques in the detection 

of veterinary residues?

A. CE presents suitability for automation, high 

sample throughput, and multiple detection 

modes, but it also demonstrates additional 

advantages such as high eff ciency, large 

f exibility, and low consumption of samples 

and reagents, similar to capillary HPLC. Both 

techniques could be classif ed as green 

analytical strategies, because of the reduction 

of contaminant wastes and organic solvents. 

Indeed, in CE there is no need of organic 

solvents at all since buffers are used as 

separation media.

Another important trend in the monitoring 

of veterinary residues in foods is the 

development of microextraction techniques,3 

environmentally friendly because of the 

reduction of the amount of solvents 

required to just a few microlitres (such as 

matrix solid-phase dispersion [MSPD] and 

liquid-phase microextraction [LPME]) and the 

reagent toxicity (that is, using ionic liquids [IL]). 

Among these sample treatments, dispersive 

liquid-liquid microextraction (DLLME) is a 

suitable alternative that has been successfully 

applied to determine different compounds, 

mainly pesticides in water samples, and can be 

successfully combined with some separation 

techniques, such as gas chromatography (GC) 

or HPLC. Recently, some applications have 

Q&A: García Campaña
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been developed in the detection of veterinary 

residues as contaminants in environmental 

water samples.

CE has also been used as a separation 

technique, and could be considered as a green 

alternative, combining the advantages of 

DLLME with the low consumption of reagents 

and samples and the high preconcentration 

factor achieved and the low environmental 

impact of the waste generated. In addition, 

other reduced-solvent techniques, such as 

solid-phase micro extraction (SPME) and 

stir-bar sorptive extraction (SBSE), are suitable 

for liquid samples. Finally, CE in chip format 

has also attracted interest in recent years and 

there are several studies employing chip-based 

microf uidic systems for the determination of 

veterinary drugs.4

Q: How easy is it to develop new 

strategies using miniaturized analytical 

techniques?

A. This is not an easy task because we live 

in a macro world and to use miniaturized 

techniques we have to develop an interface 

to transfer the macro problem to the micro 

instrumentation. The development of such 

an interface is one of the main challenges for 

scientists working in this f eld but it is not 

the only one that has to be tackled. For 

example, in the monitoring of antibacterial 

residues in foods, where maximum residue 

limits (MRLs) are established, high sensitivity is 

required.

This could be an analytical limitation for 

the establishment of a miniaturized method, 

for example, of CE, when considering the 

narrow bore of CE capillaries that limit the 

injection volume to nanolitres and the fact that 

detection is performed on-capillary, most often 

by UV–vis, with shorter optical detection path 

lengths than in HPLC. Different strategies have 

been proposed to overcome these drawbacks, 

such as the application of optimized sample 

injection techniques to introduce higher 

volumes of sample. By stacking, it is possible 

to transform a long sample zone into a 

short one, therefore gaining an increase in 

its concentration and ultimately detection 

sensitivity.5

In addition, the coupling of CE with SPE 

improves sensitivity in the monitoring of these 

residues. Different combinations can be found: 

Off-line SPE–CE, which has no integration and 

the sample is manually transferred from the 

SPE column to the CE system; at-line coupling, 

an automated off-line combination that uses 

a robotic device to prepare the sample and 

an auto-injector to inject the extract into the 

CE instrument. There is no direct stream of 

liquid between the SPE unit and the analytical 

unit and the whole extract is not transferred 

to the CE instrument; in-line SPE–CE, which 

entails complete integration between SPE 
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and CE, normally involving the insertion of 

the SPE material into the capillary where the 

electrophoretic separation takes place; and 

on-line coupling, which comprises physical 

connection and contact between the capillary 

and the stream fl owing from the SPE column. 

This coupling is performed using an interface 

that automatically transfers the analytes from 

the SPE column to the separation capillary.

Other approaches to increase detection 

limits in capillary techniques (CE or capillary 

HPLC) are the use of more sensitive detection 

techniques such as laser-induced fl uorescence 

(LIF) and CE–MS, an attractive alternative to 

HPLC–MS in food analysis, which combines 

the advantages of both techniques and is 

increasingly being used in the determination 

of drugs.

Q: After the recent coverage of veterinary 

residues in the food chain (mainly 

antibiotics), is there more awareness of 

the issue in general?

A. I think so. In the last few years, concern 

about the use of veterinary drugs in 

food-producing animals and their possible 

negative effects in the health of consumers 

has made the control of these residues in 

edible animal tissues mandatory at the EU. 

Initially, the EU Directive (96/23/CE) established 

the control measures and the alert plans to be 

applied for the detection of special substances 

and their residues — potentially toxic for the 

consumer — in live animals or products of 

animal origin used in human consumption. 

MRLs of antibiotics in foodstuffs of animal 

origin such as multiple animal tissues (for 

example, muscle, liver, kidney, or fat), milk, 

or eggs were established and have recently 

been revised by the Commission Regulation 

(EU) No 37/2010 for safe consumption. 

Moreover, technical guidelines and 

performance characteristics, such as detection 

level, selectivity, and specifi city for residue 

control are described in the Commission 

Decision 2002/657/EC, including additional 

requirements for confi rmatory methods by 

introducing the concept of identifi cation points 

(IPs) to achieve unambiguous identifi cation of 

the monitored legislated residues.

Specifi cally in the case of the antibiotics, the 

concern about their residues in foods derived 

from animals and the misuse in humans 

has increased as a result of the transfer of 

antibiotic-resistant bacteria to man and their 

illegal use as growth promoters. In this sense, 

the EU has promoted the European Antibiotic 

Awareness Day, every 18 November, an annual 

European public health initiative to raise 

awareness about the threat to public health of 

antibiotic resistance and to promote prudent 

antibiotic use.

On the other hand, veterinary drugs 

together with personal care products 
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and pharmaceutical substances, including 

antibiotics, have experienced a growing 

interest as emerging pollutants and a 

lot of recent studies have shown that a 

multitude of drugs are present in aquatic 

systems, which suggests negative effects for 

ecosystems.6

Currently, the evolution in the f eld of 

veterinary residues in foods, and in the 

monitoring of contaminants, is based on the 

development of multianalyte methods to 

determine a variety of compounds of different 

families in a single analysis. In addition, the 

analysis of metabolites and degradation 

products of food contaminants, especially those 

that are considered genotoxic or carcinogenic, 

is of great interest. So, in order to monitor 

targeted and untargeted compounds, recent 

papers have been published using accurate 

mass full-scan MS techniques (time-of-f ight 

mass spectrometry [TOF-MS], Orbitrap).

Moreover, generic sample preparation 

procedures are necessary to simultaneously 

extract different types of compounds from 

different matrices, this is the so-called 

extraction or “dilute-and-shoot” type 

methods. In this sense, QuEChERS (Quick, 

Easy, Cheap, Effective, Rugged, and Safe) has 

recently become an interesting alternative to 

the analysis of veterinary drug residues in food 

matrices, simplifying and reducing the time of 

extraction and cleanup.

Q: How did you become interested 

in this work?

A. In our group we have always worked 

with analytical issues related to food quality, 

environmental contamination, and clinical 

and forensic analytical chemistry. We started 

working with veterinary residues in animal 

products intended for human consumption 

and were conscious of the fact that these 

residues may be directly toxic or even 

cause allergic reactions; in several countries 

legislation had been established for their 

control. Therefore, because of the low 

concentrations allowed (and in some cases 

they are absolutely forbidden), sensitive and 

eff cient analytical methods were needed.

We initially proposed the use of CE, which 

had not been so well explored in this f eld, as 

an alternative to the well-established methods 

in LC and in this sense we have been working 

with different families of veterinary drugs 

[quinolones,7 sulphonamides,8 penicillins,9 

cephalosporins,10 nitroimidazoles11], using CE 

coupled with UV–vis, LIF, or MS detection. 

We developed different on-line9,10 and in-line 

preconcentration strategies7,8 to increase 

sensitivity (stacking techniques, in-line SPE), 

and were able to obtain limits of detection 

below the MRLs.

We have also used capillary HPLC12,13 

with UV–vis or LIF detection, combining 

both analytical techniques (CE and capillary 
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HPLC) with different sample treatments 

following green chemistry trends related 

to the generic sample procedures, or with 

the use of new materials (MISPE, DLLME, 

IL-DLLME, hollow-f bre microextraction, 

PLE, UASEME, or QuEChERS), and obtaining 

satisfactory precision and trueness for the 

analysis of different foods (animal tissues, 

muscle, milk, kidney, liver, eggs, or honey) 

in which the maximum content is regulated. 

Recently, we have begun developing new 

UHPLC–MS and UHPLC–FL methods for 

multianalyte determination of veterinary 

drugs and pesticides in a great variety of 

food and environmental matrices,14 in 

addition to exploring an interesting area on 

natural contaminants in foods, the mycotoxin 

analysis.15
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Commission Directive 2006/125/EC), sets maximum residue 

limits (MRL) of pesticides in products of plant and animal ori-

gin. This presents a signifcant analytical challenge with respect 

to the low limits of quantifcation (LOQ) required for specifed 

food matrices. Various GC and HPLC methods have been devel-

oped for multi-residue determination of pesticides employ-

ing a variety of sample preparation and cleanup techniques. 

In recent years, the QuEChERS method has become widely 

adopted for the preparation of fruit and vegetable samples, 

and the continuous need for more sensitive and accurate 

measurements requires continuous development in analytical 

technologies.

 

This webinar explores the implementation and validation of 

an advanced multi-residue pesticide method in a variety of 

food matrices and discusses solutions for the common chal-

lenges that are faced.  Sample preparation using the QuEChERS 

method is described, and a complete workfow solution featur-

ing triple quadrupole GC-MS technology designed specifcally 

for this type of analysis will be discussed.

Presented by Sponsored by

ON-DEMAND WEBCAST

ES348113_LCTC110613_016.pgs  10.31.2013  04:23    ADV  blackyellowmagentacyan



 The Column    www.chromatographyonline.com

E-mail: amgarcia@ugr.es
Website: www.ugr.es/~fqm302/index.html

Q&A: García Campaña

17

Lerch2 News7 Market Trends & Analysis10 Q&A: García Campaña117 100
SFC2013: Meeting Review18 CHROMacademy23 Training & Events24 Staff262323 242

Ana María García 

Campaña graduated 

in 1989 and received 

her PhD in 1995 

in chemistry from 

the University of 

Granada, Spain. 

She has been an 

associate professor 

in the Department of Analytical Chemistry 

at the University of Granada, Spain, from 

1990 to 2010, and in 2010 she became 

a full professor. In 2002 she organized, 

together with her group, the “X International 

Symposium on Luminescence Spectrometry” 

and in 2007, the “VII Scientif c Meeting of 

the Spanish Society of Chromatography and 

Related Techniques”, both held in Granada, 

Spain. She is responsible for the research 

group “Quality in Clinical, Environmental, 

and Food Analytical Chemistry”. The main 

lines of research are related to food quality 

and safety, environmental, forensic, and 

biomedical analysis. In the food control area, 

new approaches have been developed for 

the assessment of contaminated waters, soil, 

and vegetables by pesticide residues or drugs. 

Other research lines are focused on 

the determination of veterinary drug residues 

in foodstuffs of animal origin, and also in the 

monitoring of mycotoxins in different foods 

and beverages. The main aim of the group is 

the establishment of multianalyte methods 

to determine these microcontaminants in 

foods with regards to sensitivity, reduction 

of analysis time, miniaturization, semi-

automation, assurance in the identif cation 

and conf rmation of the analytes, and, in 

general, an adequate validation according to 

the criteria of “f t-for-purpose”. The group also 

focuses on the necessities of public and private 

food quality control laboratories for progress 

in analysis methods of hazardous chemical 

agents with the aim of increasing sample 

processing, reducing analysis time, cost, and 

environmental risk.
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SFC 2013: Meeting Review 

The 7th International Symposium on Packed Column SFC (SFC 2013) — dedicated to bringing scientists together to discuss the latest advances in 

supercritical f uid chromatography (SFC) — was held in Boston, Massachusetts, USA, on 10–12 July 2013. The conference is organized annually 

by the Green Chemistry Group and alternates between the United States and Europe. The conference attracted more than 170 scientists from 

10 countries, and 11 exhibitors displayed equipment and stationary phases for SFC use. The conference included 19 oral presentations, 36 

poster presentations, and two vendor workshops. A short course dedicated to SFC theory and achiral, chiral, and preparative SFC was held 

before the conference. The programme and many of the oral and poster presentations from SFC 2013 and previous SFC conferences can be 

found at www.greenchemistrygroup.org/index.html 

Larry Miller1 and Larry Taylor2, 1Amgen, Cambridge, Massachusetts, USA, 2Department of 

Chemistry, Virginia Tech, Blacksburg, Virginia, USA.

Plenary Lectures

Each day of the conference began with 

a plenary lecture from a recognized 

expert in the field of supercritical 

fluids. Jerry King from Genesis 

(Arkansas, USA) began the first day 

of the conference with a presentation 

titled: “The Symbiosis Between SFE 

and SFC”. King gave a history of 

supercritical fluid extraction (SFE) and 

discussed advances made over the past 

30 years. One of the main highlights 

of his presentation was a discussion 

of SFE operated at higher pressures 

(1000 bar). Higher pressures have 

not been utilized for SFE processing 

until recently because of the high 

equipment costs. However, these have 

now been evaluated and implemented 

for a number of processes. Higher 

pressure operation provides extract 

concentrates with enriched levels of 

active ingredients not viable at lower 

extraction pressures. Depending 

on the application, >1000 bar SFE 

processing and equipment costs can 

be competitive. A 1000 bar SFE plant is 

currently under construction in Hawaii, 

USA, with an on-line date of January 

2014.

The second day kicked off with 

a plenary lecture by the recipient 

of the first annual Averica Award, 

Bill Farrell from Pfizer, LaJolla (San 

Diego, California, USA). Farrell 

reported on the use of supercritical 

fluid chromatography (SFC) to solve 

analytical challenges of reaction 

optimization screens. These analyses 

can be difficult for two reasons: P
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1) There is a wide array of organic solvents 

and catalysts; and 2) the presence of both 

soluble and insoluble materials and the 

high complexity of the samples. While 

high performance liquid chromatography–

mass spectrometry (HPLC–MS) can work 

for these analyses, Farrell has found SFC 

gives higher resolution. The advantages of 

SFC relative to HPLC were highlighted by 

an assay developed to monitor reaction 

optimization for boronate chemistry. These 

products are notoriously unstable in water 

and exhibit rapid hydrolysis. The boronic 

acid degradant forms in situ on the column 

when performing HPLC with an aqueous 

mobile phase, while the product, starting 

material, and reaction by-products are 

well separated using SFC. In addition, 

no water is present in the mobile phase 

and in situ degradation is not observed, 

which produces accurate data. In the year 

since the switch from HPLC–MS to SFC in 

Farrell’s laboratory, the number of reaction 

optimization samples being analyzed by 

SFC has increased nearly fivefold.

Analytical SFC

The main application of SFC remains 

purif cation, but the use of analytical SFC is 

increasing. This has been facilitated by the 

introduction of advanced SFC equipment 

allowing the use of smaller particle size 

stationary phases as well as offering limits of 

detection and sensitivity approaching those 

seen in HPLC. The opportunities possible 

with this new generation of equipment 

were evident in the presentation by Robert 

Campbell of the Dow Chemical Company 

(Michigan, USA). Campbell reported on 

the use of high eff ciency SFC to solve 

separation diff culties associated with highly 

complex mixtures. Many of his examples 

involved polymer mixtures where higher 

eff ciency SFC separations lead to increased 

analytical information as well as drastically 

shorter separation time. The use of 1.7 μm 

columns for Triton-X100 analysis showed 

more than a 15-fold reduction in analysis 

time relative to a 5-μm column. Numerous 

examples demonstrated how the low 

pressure drop of SFC allows columns to be 

coupled that generate more than 100,000 

plates for a 1.7- μm, 30-cm column. 

Campbell closed his talk with some requests 

for the next generation of analytical SFC 

equipment including lower extra column 

system volumes and higher pressure ratings.

Ruben De Pauw from Vrije Universiteit 

(Brussels, Belgium) presented a comparison 

of constant pressure and constant f ow rate 

for gradient elution separations in SFC. Using 

simulated and experimental data, De Pauw 

demonstrated that working under constant 

pressure mode and optimal f ow rates results 
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CHROMacademy is an intuitive, comprehensive e-learning and troubleshooting platform

with more than 3,000 pages of content for HPLC, GC, sample preparation, and hyphenated

techniques. No other online resource offers separation scientists more live streaming 

events, a knowledge base, practical solutions, and new technologies in one easy to navi-

gate website.

•  Monthly webcasts increase your knowledge from 

the comfort and convenience of your desk

•  Multi-media and video tutorials enhance your skills 

at your own pace

•  Interactive experiments, lab simulations, and tools 

improve your productivity

•  Applications, news, and feature articles by world 

leaders in analytical science

•  Troubleshooting modules based on real-world 

laboratory experience help you solve common problems

• Access to over 5,000 articles and application notes from LCGC

• ...and more.

In addition, CHROMacademy has an interactive discussion forum where visitors can get

technical and application assistance from other users or provide advice to members who 

are looking for help.

All of this can be yours for free, thanks to Agilent Technologies. Simply go to

www.chromacademy.com/agilent, complete* and submit the form, and you will have a

complimentary five-year membership to this valuable resource. That’s a $1,475 value!

* A valid university e-mail address is required.

Information in this publication is

subject to change without notice.

© Agilent Technologies, Inc. 2012

Published in USA, August, 2012

5991-1198ENUC

Enjoy the Benefits of CHROMacademy
Compliments of Agilent

Five years free access for all university students & staff at www.chromacademy.com/agilent

Agilent and CHROMacademy have

active social media accounts. You

can find us on Twitter, Facebook,

LinkedIn, and YouTube to stay

current on all the latest news.

Join the conversation today!

twitter.com/AgilentChem

(@AgilentChem) or twitter.com/ 

AgilentLife(@AgilentLife)

twitter.com/CHROMacademy

(@CHROMacademy)

linkedin.com/company/

Agilent-Technologies

youtube.com/AgilentChem or

youtube.com/AgilentLife

facebook.com/Agilent.Tech

facebook.com/

CHROMacademy
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in a 40% decrease in analysis time and 

higher peak capacity relative to the constant 

f ow rate mode.

Ray McClain from Merck (Philadelphia, 

USA) presented the results of an academic 

collaboration between Merck and Pusan 

National University (Busan, South Korea) 

concerning the design and synthesis of novel 

achiral stationary phases for SFC. The design 

of the stationary phases takes advantage of 

advances from over the past two decades: 

Exploration of amide and urea linkage 

lengths; and the introduction of a chiral 

centre to move the basic aromatic ring out of 

plane with the linker, allowing simultaneous 

multipoint interactions. Ten stationary 

phases were synthesized and analyzed using 

28 test molecules. The analysis determined 

that: Simultaneous multipoint interactions do 

not have a signif cant impact on retention 

compared to their planer counterparts; 

positional substitution of pyridines has a 

dramatic impact on retention; and amide 

and urea linkages improve chromatographic 

performance relative to phases without 

hydrogen bonding capability.

Preparative SFC

For the past 20 years the main application 

of SFC has been the preparative resolution 

of enantiomers. Although SFC is diversifying 

into different areas, purif cation is expected 

to remain prominent because of the 

advantages over HPLC including speed, 

lower costs, and reduced solvent usage

 Samples requiring SFC purif cation often 

exhibit poor solubility in carbon dioxide-based 

mobile phases, leading to processing 

diff culties and low productivity separations. 

Kyung Gahm from Amgen (Los Angeles, 

USA) discussed the evaluation of on-line 

coupling of SFE and SFC for preparative 

purif cation of low solubility materials. The 

sample was mixed with silica and packed 

into a column prior to the separation 

column. Material was injected by periodically 

pressurizing the sample column and placing 

it in series with the separation column. The 

use of this technique was illustrated for the 

purif cation of a sample mixture containing an 

insoluble starting material as well as a desired 

product that had poor solubility.

Rachel Schmidt of GlaxoSmithKline 

(Hertfordshire, UK) reported on lifecycle 

assessment work performed comparing SFC 

to HPLC for pharmaceutical purif cation. 

Data from the GSK purif cation group for the 

past three years showed a drastic decrease 

in solvent usage as the majority (97%) of 

the purif cations are now performed by SFC. 

In 2012 the use of SFC resulted in savings 

of 190,000 kg CO2, 1.7 MJ energy, and 

more than 44,000 kg water. These savings 

represented a 90–93% reduction relative to 
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PRESENTER:
Séverine Goscinny, Ing.
Food Sciences 
and Technology,
The Catholic University  
of Louvain

MODERATOR:
Laura Bush
Editorial Director,
LCGC

EVENT OVERVIEW:

The webinar will focus on the use of UPLC coupled to ion mobility–

enabled HR-MS analysis for the non-targeted screening of pesticide  

residues in foods.
 

The fndings of the study demonstrate that making the full use of ion 

mobility features, such as the ability to determine molecular Collision 

Cross Section (CCS) and the enhanced screening power, in addition to 

software processing, provides a rapid and efcient strategy to screen 

for trace level residues in very complex samples. Ion mobility separation 

can be exploited to decongest complex mass spectral data and facilitate 

data interrogation.
 

Using CCS data provides a higher degree of specifcity by:

n Efciently reducing the number of false positive identifcations.
n Avoiding false negatives by using wider screening windows for 

retention time and mass accuracy and fltering with constricted 

collision cross section criteria.

KEY LEARNING OBJECTIVES:

n Learn about the fndings of the evaluation of ion mobility–enabled 

HR-MS for pesticide residue screening in the context of the current 

EU SANCO AQC guidelines.

n Find out why success in non-targeted pesticide residue screening 

depends on the quality and suitability of the underlying mass 

spectrometry and informatics technologies.

n Discover the possibilities for implementation of ion mobility–enabled 

HR-MS in routine pesticide monitoring programs.

For questions, contact Kristen Farrell at kfarrell@advanstar.com

WHO SHOULD ATTEND:

n Scientists working in the food 

industry

n environmental research

n contract research organizations

n government consumer protection 

laboratories

n research institutes and academia 

wishing to increase their 

understanding of an emerging 

technology based on ion-mobility–

enabled mass spectrometry.

Sponsored by

Presented by

Ion Mobility
A New Beginning for Pesticide Residue Screening?

ON-DEMAND WEBINAR
Register free at www.chromatographyonline.com/preparing

ES348133_LCTC110613_020.pgs  10.31.2013  04:25    ADV  blackyellowmagentacyan



 The Column    www.chromatographyonline.com

HPLC. The transition to SFC has also resulted 

in reduced solvent costs for the laboratory, 

from $90/g purif ed in 2010 to $34/g purif ed 

in 2012. 

SFC Theory/New Uses of SFC

The past f ve years has seen a large increase 

in theoretical research in many areas of 

SFC, and some of the latest research was 

presented during the conference. Carbon 

dioxide-based mobile phases exhibit higher 

compressibility relative to HPLC mobile 

phases, resulting in varying local velocity and 

a pressure gradient along the length of the 

column. In SFC both mobile phase density 

and viscosity vary along the column. 

Georges Guiochon of the University of 

Tennessee (Tennessee, USA) presented 

a new theoretical approach to measure 

equilibrium isotherms in SFC. He showed 

that while advances are needed to improve 

precision of measurements, the isotherm 

measurements methods available to and 

used in HPLC can be applied in SFC — 

provided the inf uence of the local pressure 

on the equilibrium parameters is taken into 

account.

Two talks focused on the effects of 

pressure drop and thermal conditions on 

eff ciency in SFC. Donald Poe from the 

University of Minnesota Duluth (Duluth, 

Minnesota, USA) presented experimental 

results from this study; while Krzystof 

Kaczmarski from the Rzeszow University 

of Technology (Rzeszów, Poland) discussed 

the modelling of SFC separations under 

different thermal environments. Multiple 

publications over the past 20 years have 

reported reduced eff ciencies at low outlet 

pressures (<100 bar), and have been 

attributed to radial temperature gradients. 

Poe has demonstrated that storing a column 

in still air versus a convective column oven 

or covering the column with insulation 

can allow excellent eff ciency at low outlet 

pressure. He closed his talk with a proposal 

that operation at high pressures under 

zero heat conditions may be best for high 

performance SFC. Kaczmarski presented two 

original models to account for the behaviour 

of SFC columns under different thermal 

environments. The f rst model showed 

good agreement between experimental 

and calculated pressure, temperature, and 

density along the column for different 

mobile phase compositions. This model is 

best used for outlet pressures greater than 

120 bar. The second model is best used for 

outlet pressure of 150 bar or larger. 

Poster Sessions and Best Poster 

Awards

As with previous SFC meetings, many 

attendees chose to present their work 
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EVENT OVERVIEW:

PerkinElmer® has introduced a fully integrated solution designed 

specifcally for food and beverage favoring analysis and charac-

terization. This comprehensive ofering brings together the newly 

released, PerkinElmer manufactured GC SNFR™ Olfactory Port with 

the high-performance Clarus® SQ 8 GC/MS system for complete, 

complementary aroma characterizations. 

Our discussion will include:

n Technical overview of the  

 complete system

n Sample introduction  

 options:  Liquid injection,  

 TurboMatrix™ (headspace  

 or ATD) technology

n Examples of the  

 application of the system  

 for aroma characterization  

 of beer and hops

ON-DEMAND WEBINAR 

Register Free at www.chromatographyonline.com/Oktoberfest

For questions, contact Kristen Moore at kmoore@advanstar.com

Who Should Attend:

n Food and Beverage Laboratories: 

	 •	 Directors	of	R&D

	 •	 'ood	and	óaWor	researcIers

	 •	 Lab	managers

	 •	 Product	quality	control	 
 managers

n Beer and ingredient producers for 
beer industries

Presented by Sponsored by

Key Learning Objectives:

 n Gain deeper insights and 
understanding of the analytical 
value of an integrated aroma 
characterization system in 
achieving consistent food and 
beverage quality    

 n What can be achieved by 
capturing sensory evaluation 
when correlated with analytical 
data

 n Understand the benefts of 
using the fully integrated 
Clarus SQ 8 GC/MS, 
TurboMatrix sample handling 
and GC SNFR Olfactory Port   

Presenter

Andrew Tipler
Chromatography 
Research  
and Technology 
Manager
PerkinElmer, Inc.

Moderator

Kristen Moore
Multimedia Producer

LCGC

Oktoberfest Webinar:  
Sample a New Solution for 
Aroma Characterization of Beer
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in poster format. Topics covered all 

areas related to SFC including analytical 

and preparative SFC, stationary phase 

development, and evaluation. Awards 

consisting of cash prizes were given to the 

top two posters as judged by the Scientif c 

Committee. 

This year’s winning poster was 

“Possibilities and Limitations of the Kinetic 

Plot Method in SFC” by Ruben DePauw and 

co-authors of the Vrije Universiteit Brussels, 

Belgium. The kinetic plot method allows 

an unbiased comparison of particle sizes, 

columns, and chromatographic systems in 

terms of analysis time and eff ciency. The 

poster investigated the use of this method 

for SFC separations. The authors showed 

that by using the variable length method the 

kinetic plot could be correctly constructed in 

SFC conditions. Although this method allows 

scaling with particle size, extrapolating to 

other pressure drops is not possible with this 

method because of the complex, non-linear 

behaviour of SFC.

The second place winner was 

“Optimal Column Geometry for High 

Kinetic Performance Supercritical Fluid 

Chromatography Using State-of-the-Art 

E-mail: millerl@amgen.com 

Website:  www.greenchemistrygroup.org

Instruments” by Alexandre Grand-Guillaume 

Perrenoud and co-authors from University 

of Geneva (Geneva, Switzerland). This 

work investigated the use of sub-2-μm 

particles with the latest generation of 

SFC equipment. The author recommended 

the use of 100 mm × 3 mm or larger 

colums to avoid the extra-column volumes 

of the current state-of-the-art equipment 

that impact eff ciency. 

SFC 2014

The 8th annual Symposium on Packed 

Column SFC (SFC 2014) will be held 

next autumn in Europe. The location 

and timing will coincide with SPICA 2014, 

allowing scientists to attend both meetings. 

Additional information on SFC 2014 will 

be posted as it becomes available on the 

Green Chemistry Group website: www.

greenchemistrygroup.org

Larry Miller is with Amgen in Cambridge, 

Massachusetts, USA.

Larry Taylor is with the Department of 

Chemistry at Virginia Tech in Blacksburg, 

Virginia, USA.
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Liquid chromatography (LC) is a powerful 

analytical tool. Sometimes, though, your 

methods don’t give you the clear results 

you need. In this new e-book, John Dolan, 

renowned LC expert and the longtime 

author of the “LC Troubleshooting” column 

in LCGC, presents five keys to successful 

LC methods, including invaluable advice 

for how to handle the most common 

difficulties faced by users of liquid 

chromatography as well as best practices 

to avoid problems in the first place. 

GLOBAL LAUNCH OF

NEW eBOOK SERIES
Five Keys to Successful LC Methods

FREE Download

A FORMAT 
FOR EVERYONE
This new e-book is available 

for the iPad or for a standard 

computer web browser

Specific topics covered include: 

�   Pressure Problems: What to do when the 
system pressure is not what it should be and 
how to know what it should be

�   Retention Problems: What to do when 
retention times are too long, too short, or 
inconsistent

�   Peak Shape Problems: Keys for addressing 
peak tailing and peak fronting

�   Best Practices: How to ensure reliable and 
reproducible methods 

�   Preventive Maintenance: How to avoid 
problems through a 3-step preventive 
maintenance program
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powered by 

Building on the success of our ground-breaking HPLC 
Troubleshooter, we are excited to announce the GC version.

In 3 simple steps we can help you overcome your instrument, 
separation, and quantitation issues.

Step 1. Select from over 40 different chromatographic symptoms, which 

deal with separation, peak shape, baseline, and quantitation issues.

Step 2. Select from nearly 50 different instrument symptoms which deal 

with pressure and f ow problems as well as a host of inlet and detector 

issues.

Step 3. The troubleshooter returns a list of possible causes ranked by an 

algorithm, developed by chromatography experts. Each cause has a concise 

summary of the problem and recommended solutions. 

Our promise
If you don’t f nd a satisfactory solution or just need more information, ask 

our experts and we‘ll have your answer within 24 hours.

With its ease of use, self explanatory graphics and a huge 
database of resources to draw from, the CHROMacademy HPLC 
troubleshooter is invaluable.

CHROMacademy is announcing the launch of the interactive 
GC Troubleshooter, sponsored by Thermo Scientif c. The GC 
Interactive Troubleshooter - Test Drive Now!

CHROMacademy is a professional development site for 
chromatographers developed in collaboration with the 
LC•GC team and Crawford Scientiå c.

Visit the new CHROMacademy Forum today, as a Lite 
Member you will have access to:

• CHROMacademy Forum
• Monthly webcast and tutorial
• Selected eLearning modules
• Featured CHROMacademy content

To sign up click here: http://www.chromacademy.com/
forum.html

If you have any questions or concerns contact us
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Training Courses
GC
Practical GC Troubleshooting 
and Maintenance
26–27 November 2013

Sunderland University, 

Sunderland, UK

Website: http://www.crawfordscientific.

com/training-online-calendar.asp 

Practical and Applied Gas 
Chromatography
2–3 December 2013

Fairfield Inn & Suites and 

Conference Center – Houston 

Intercontinental Airport, Houston, 

Texas, USA

Website: http://proed.acs.org/course-

catalog/courses/PAGC/

Practical Essentials of 
GC & GC–MS
20–22 January 2014

The Open University, 

Milton Keynes, UK

Website: http://anthias.co.uk/training-

courses/PE-GC

The Basics of Gas 
Chromatography Online 
Short Course
TBA

Website: http://proed.acs.org/course-

catalog/courses/GCWEB/

HPLC/LC–MS
How to Develop Validated 
HPLC Methods: Rational Design 
with Practical Statistics and 
Troubleshooting 
1–2 December 2013

Fairfield Inn & Suites and Conference 

Center – Houston Intercontinental Airport, 

Houston, Texas, USA

Website: http://proed.acs.org/course-

catalog/courses/HASV/

Essentials of Modern HPLC/
UHPLC 1: Fundamentals and 
Applications
27 January 2014

Sheraton La Jolla Hotel, La Jolla, 

California, USA

Website: http://proed.acs.org/course-

catalog/courses/EMHU/

LC–MS for the Chromatographer 
18 March 2014

Hilton Glasgow Grosvenor, Great Western 

Road, Glasgow, Scotland

Website: http://www.crawfordscientific.

com/training-online-calendar.asp 

The Theory of HPLC
On-line training from CHROMacademy

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

lc-hplc-overview.asp

Basics of Preparative HPLC
On-line training from CHROMacademy

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

Preparative_HPLC_Essential_Guide.

asp?tpm=1_2

Fundamental LC–MS
On-line training from CHROMacademy

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

mass_spec-overview.asp

HPLC Troubleshooter
On-line training from CHROMacademy

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

hplc_troubleshooting.html

METHOD VALIDATION
Validation of Analytical Methods 
for Pharmaceutical Analysis
4–5 December 2013

Berlin, Germany

Website: http://www.mournetraining

services.co.uk/course_list.

html#vampa

Introduction to Analytical 
Method Validation
29 April 2014

Hilton Reading, Drake Way, 

Reading, UK

Website: http://www.crawfordscientific.

com/training-online-calendar.asp

SAMPLE PREPARATION
Solid-Phase Extraction
On-line training from CHROMacademy

Website: http://www.chromacademy.

com/sample-prep-training.html

GPC
GPC Academy 
11–13 May 2014
PolyRMC Facilities at Tulane University, 

New Orleans, Louisiana, USA

Website: http://tulane.edu/sse/

polyRMC/polyrmc-gpc-academy.cfm

MISCELLANEOUS
Light Scattering Training
10–12 December 2013
Santa Barbara, California, USA

Website: http://www.wyatt.com/training/

training/light-scattering-training.html

Rapid and Rational 
Development of Stable 
Lyophilized Protein 
Formulations
11–14 March 2014
Warminster, Pennsylvania, USA

Website: http://www.spscientific.com/

ProteinHandsOn/

Please send your event and training 
course information to Kate Mosford 
kmosford@advanstar.com
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19–20 November 2013
Lab Solutions Virtual Conference: “Complete Solutions for Food Safety Analysis”

Organizers: Merck Millipore

E-mail: axelle.de-foucault@merckgroup.com

Website: https://engage.vevent.com/index.jsp?eid=2484&seid=425

28–31 January 2014
HTC-13/HTSP-3

Old Saint John Conference Centre, Bruges, Belgium

Organizers: KVCV (BE)/RSC (UK)

Tel: +32 (0) 9 264 9606

E-mail: info@htc-conference.org

Website: www.htc-conference.org

27 April–1 May 2014
30th International Symposium on MicroScale Bioseparations

Kodály Center, Pécs, Hungary 

Organizers: University of Pécs and the Hungarian Society of Separation Sciences

Tel: +36 72510497

E-mail: info@msb2014.org

Website: www.msb2014.org

6–9 July 2014
8th International Conference on Breath Research & Cancer Diagnosis

Torun, Poland

Organizers: Nicolaus Copernicius University, Polish Chemical Society, and the 

Committee of Analytical Chemistry PAS

Tel: +48 56 6114753

E-mail: conference@breath2014.pl

Website: www.breath2014.pl

Event News

GC Operator &

GC Method Developer

@ http://www.chromacademy.com/gc-training-courses.html

Find out more about our certifed courses

FREE to CHROMacademy Premier members

Operator
Method

Developer

New Certifed Courses with full tutor support

powered by 

SPEMSGCHPLC
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