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Sampling 
Sample 

preparation 
Sample 
Analysis 

Reporting 

Most lab & time intense, most error-prone  Trend to reduce manual steps automation 

Automated sample preparation  

sample clean up Instrumental analysis sample extraction 

column coupling and 

switching 
Inline extraction and 

clean-up 

Accelerated Solvent 

Extraction, ASE 350 

Solid samples Liquid samples Ultimate 3000 or Vanquish 

AutoTrace SPE 
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Advantages of column switching 

• Minimal sample interaction 

• Higher 

  accuracy  

  precision (no human error) 

  selectivity (higher peak capacity) 

  sensitivity (sample concentration) 

• Lower analysis time – high throughput 

• No ISD necessary  

• Low organic consumption 

• Quick handling of unstable compounds 

• low risk with hazardous compounds  

 

• Bit more investment 

• Solvent system compatibility crucial 

• Tendence for carry-over 
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Pre-column options: 

 

• TLX 

• RAM 

• Ion Exchange 

• Immuno Affinity 

• MIP 

• semipermeable 

membranes 

• inline SPME 

Column coupling strategies – plenty of opportunities! 

Typical couplings: 

 

IE-RP 

IE-IE 

SEC-RP 

SEC-IE 

RP-RP  

Orthogonality is important, but works without as well  
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Typical workflow 

• LOADING 

(preconcentration) 

 

• TRANSFER to 

ANALYTICAL 

COLUMN 

 

• ANALYTICAL 

SEPARATION 
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Application areas 

• 1) Sample cleanup: 

 deproteinisation, lipid or sugar removal, desalting… 

 

• 2) Sample preconcentration: 

 drugs, trace level contaminants… 

 

• 3) Profiling: 

 OMICs, fractionations, food authenticity 

 

• 4) Parallel LC/multiplexing: 

 high throughput 

 

  

ENVIRONMENTAL 

FOOD 

CLINICAL 

Toxicology 
Doping 

PHARMA 

Research 

Foodomics 

Polymer science 

PROTEOMICS 

Routine testing 
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Most Comprehensive and Powerful LC Portfolio 

The first and only sample prep 
and HPLC system designed 

specifically for clinical research 
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Channels/Throughput 
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Sample clean-up and/or concentration – TLX  

Separation based on: 

• diffusion  

• size exclusion 

Separation of large and small molecules +  SPE functionality (pre-concentration) 
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1) Sample clean-up by TLX  

(a)

(b)

(a)

(b)

Special features, benefits: 

 

• TX loop 

 

• T-piece (unique feature!) 
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Tetracycline at 500 pg/ml with Aria TLX vs HPLC in Pig Liver Matrix 
500pgml_003 3/7/2008 10:37:26 PM 500pgml_003
N/C

RT: 2.71 - 3.19
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RT: 2.91

MA: 2882

NL: 2.35E3

Base Peak m/z= 

409.50-410.50 F: + c ESI 

sid=5.00  SRM ms2 445.000 

[409.999-410.001, 

426.999-427.001]  MS 

500pgml_003

RT: 2.78 - 3.20
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RT: 2.97

MA: 2788

NL: 1.89E3

Base Peak m/z= 

409.50-410.50 F: + c ESI 

sid=5.00  SRM ms2 445.000 

[409.999-410.001, 

426.999-427.001]  MS 

500pgml_003

HPLC Aria TLX 

TLX Sample shows removal of 

interference compared to 

standard HPLC! 

Courtesy of Dr. Charles Yang 

1) Sample clean-up by TLX  

Less interference  

higher selectivity 
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Malachite Green at 50pg/ml with Aria TLX vs. HPLC in Pig Liver 
c:\documents and settings\...\50pgml_001 3/7/2008 9:37:50 PM 50pgml_001
N/C

RT: 0.00 - 5.50
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ICIS 50pgml_001

RT: 0.00 - 5.50
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RT: 3.68

AA: 9763

SN: 733

NL: 4.46E3

TIC F: + c ESI sid=5.00  

SRM ms2 331.300 

[238.999-239.001, 

315.999-316.001]  MS  

ICIS 50pgml_001

HPLC TLX 

Aria TLX Sample shows 

improved S/N and removal of 

chemical noise! 

Courtesy of Dr. Charles Yang 

1) Sample clean-up by TLX  

Better S/N  lower LOD 



12 

 
 

0 1 2 3 4 5

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

100000

110000

120000

130000

140000

In
te

n
s
it
y

Time (min)

(B)

0 1 2 3 4 5

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

100000

110000

120000

130000

140000

In
te

n
s
it
y

Time (min)

(B)

0 1 2 3 4 5

0

20000

40000

60000

80000

100000

120000

140000

In
te

n
s
it
y

Time (min)

(B)

Rat Plasma 

Buffered H20 

50:50 MeOH:H20 

TLX System 

With TurboFlow method 

has less ion suppression  

than other 2 methods 

PlasmaPrecipiTation  
4:1 MeOH/H20 

SPE 

[J. L. Herman, Cephalon, Inc., Brandywine Parkway, PA] 

Reduce Ion Suppression Effects 

SPE, PPT and TurboFlow method comparison 

A 

B 

c 

1) Sample clean-up by TLX  
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1) Advantages of TLX: speed of Analysis 
pesticides in solid samples 

Online Clean Up Method 

 

Centrifugation 

~1 g sample in 

1 ml solvent 

(shake briefly) 

TurboFlow-LC-ESI-MS/MS Analysis 

~ 15 min/sample 

(+ 13 min online clean-up-LC analysis) 

Manual Method 

(QuEChERS) 

d-SPE clean up  

(vortex) 

Supernatant recuperation 

Extraction of solid samples 

(Vortex) 

Centrifugation 

~ 10 g sample 

 in  

10 ml solvent 

 (shake briefly) 

Centrifugation, supernatant 

recuperation 

(filtration) 

~ 30 min/sample 

( + ~10 min LC analysis) 

LC-ESI-MS/MS Analysis 

Extraction of 

 solid samples 

Supernatant recuperation 



14 

50 pesticides 

T
X

 

T
X

 

Baby food sample spiked at 10 ppb  

Hollosi et al., Chromatographia 75 (2012) 1377-1393   

Pesticides in baby food, grape and wheat flour 

TX: Cyclone MCX-2 

 

LX: Acccucore C18, 100x2.1, 2.6um 

 

ELU: Aq-MeOH (0.1% FA) gradient 

 

Vinj: 10 ul 

 

DET: Themo TSQ Access Max 
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Hollosi et al., Chromatographia 75 (2012) 1377-1393   

 
1) Advantages of TLX: reduction of matrix effect 
pesticides in solid samples  
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30 pesticides in gren tea at 6.25 ug/L 

Clomazonein 

Courtesy of Dr. Yang Shi 

 
1) Advantages of TLX: reduction of matrix effect 
pesticides in difficult samples  
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Veterinary Drugs in Milk and Meat 

36 antibiotics in milk 

(100 µg/kg) 

 

quinolones  

sulfonamides  

macrolides  

 lincomycin 

trimethoprim  

tetracyclines 

aminoglycosides 

Bousova et al., Food Add. Contamin. 29 (2012) 1901-1912   

 
1) Clean-up by TLX 
veterinary drugs in milk 
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1) TLX advantage: less ion source contamination 
veterinary drugs in milk 

after cleaning 

without TLX after 32 

injections 
after 120 injections with TLX 
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Antibiotics in honey 
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1) TLX EFS Applications Method Performance Parameters 

Method 

Parameters  
Pesticides  Veterinary drugs Plasticisers Mycotoxins 

Multiresidue assay  yes (50)  Yes (36) Yes (11) Yes (6) 

Matrix type 
Baby food, whaet 

flour, strawberry  
Milk, meat 

Chilli souce, hot 

souce 
flours 

Sensitivity (LOD) < 10 ug/kg 0.3-40 ug/kg 5-20 ug/kg 2-150 ug/kg 

Linearity 0-500 ug/kg 0-400 ug/kg 0.05-100 mg/L 5-5000* ug/kg 

Precision 
< 25% 

(intermediate) 
< 27% <15% <19% 

Method accuracy 

(recovery) 
75-110% 71-120% 72-115% 72-120% 

Matrix effect 5 minor / 144 20 / 72 1 major / 11 n.d. 

Fit for purpose EU yes yes yes yes 

Reference 
Chromatographia 

75 (2012) 1377-1393 

J. Chromatogr. A 

1274 (2013) 19-27 
J.AOAC (2013) 

Food Add. 

Contamin. 30 (2013) 

156-165 
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2) Sample concentration by column coupling – EQuan System 

Analytical Column  

(for ex. 1.9µm Hypersil 

Gold) 

Conventional Volume 

Sample Loop 

Large Volume 

Sample Loop 

Preconcentration 

Column 

Loading 

pump 

Eluting 

pump 

E-Quan System 

For high injection volume and sample 

concentration  needs (>100 ul) 
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2) Sample concentration by column coupling 

Water Framework Directive  
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2) Water contaminant enrichment  

Pushing down LOD/LOQ values 

(~10-100x) 
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4) Multiplexing: MCM Multiple Column Module 

• Simplifies method development 

• For use of up to 12 columns 

• Use 6 TurboFlow columns and 5 Analytical columns 

• Controlled by Aria MX 
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 4) Multiplexing – what happens 

Pump 

Column 

Column 

Column 

Column 

Pump 

Pump 

Pump 

 

Mass  

Spec 

 

Autosampler 

Selector 

Valve 

1 

8                  2 

7      9          3 

6             4 

5 

c 

 

Waste 

 

Bypass 

 Valve 

 

System diagram above is representative of a Thermo Scientific TranscendTM LX-4 system 

Parallel System, Serial Data 

For ultra high-throughput measurement - 1 minute per sample 
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4) Multiplexing - increase throughput – 15 min screening 

• Controlled by Aria MX  

System diagram above is representative of a Thermo Scientific TranscendTM LX-4 system 

0 min 4 min. 
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MS Data 

Acquisition Window 

Idle Time Idle Time 

Each LC system only 

requires the MS during 

the elution step 
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RT: 48.22 
AA: 1109 RT: 51.48 

AA: 1026 
RT: 47.15 
AA: 930 RT: 50.00 

AA: 864 RT: 48.92 
AA: 771 

RT: 52.54 
AA: 725 

RT: 53.63 
AA: 744 

RT: 44.62 
AA: 721 

RT: 45.70 
AA: 711 

RT: 54.72 
AA: 652 

44 45 46 47 48 49 50 51 52 53 54 55 

Time (min) 

0 

100 

RT: 48.24 
AA: 2949 RT: 47.16 

AA: 2753 
RT: 50.01 
AA: 2408 RT: 46.79 

AA: 2221 RT: 44.63 
AA: 2066 

RT: 48.94 
AA: 2072 

RT: 52.89 
AA: 1993 

RT: 50.42 
AA: 1878 

RT: 53.64 
AA: 1834 

RT: 51.09 
AA: 1787 RT: 54.73 

AA: 1488 
RT: 45.71 
AA: 1546 

20-10000 pg/mL 

2.5-300ng/mL 

4) Multiplexing - increase throughput – 15 min screening 

CLINICAL 
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4) Cross sequential Multiplexing is Unique to Aria OS 

• Two methods to one MS.  Same mobile phase, different samples 

 

0 min 3 min. 

0 min 3 min. 

S
y
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Opiates 

Benzodiazepines 

0 min 3 min. 

MS Data – Multiplexed 

System diagram above is representative of a Thermo Scientific TranscendTM LX-4 system 
CLINICAL 
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• Online sample preparation systems 

 

• Versatile system setup according to the specific needs 

• Flexibility online or offline LC 

• Versatile application area fit for purpose methods for EFS, ClinTox, Pharma 

• Higher efficiency human error eliminated 

• Easy method development 

• Additional selectivity, sensitivity with MSMS or HRMS detection 

• Less MS maintenance, stand by time  

• Expert support for method setup 
 

• For details please contact us: 

https://www.thermofisher.com/cz/en/home/industrial/mass-spectrometry/liquid-chromatography-mass-

spectrometry-lc-ms/lc-ms-systems/lc-ms-online-sample-prep-multiplexing-systems.html 

 

SUMMARY 


