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Instrumentation: LC-ESI-TIMS-QTOFMS 

Acquisition mode: broadband Collision Induced Dissociation 
(bbCID) 

ASMS 2022, MP 306

Enhanced performance of 4D wide-scope target screening in environmental (bio)monitoring studies 
utilizing LC-ESI-TIMS-QTOF-MS and a comprehensive database

The hyphenation of TIMS with HRMS benefits environmental 
(bio)monitoring.

 The new dimension of TIMS assists the separation of various
isomeric/ isobaric co-eluting compounds.

 The ion mobility filtration suppresses matrix signal and provides
higher-quality mass spectra even in highly complex matrices,
improving sensitivity and thus analyte detection.

 Ion mobility-derived CCS values are an additional identification
criterion and reinforce the established identification point system for
wide-scope target screening, leading to 4D-identification.
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A. Establishment of a CCS-aware database with environmental contaminants B. Quality Control protocol for CCS measurements

Generic sample preparation protocols

TargetScreener HR workflows

TIMS off mode

TIMS on mode
&

• Retention time (RT)

• Qualifier bbCID ions & Full Scan MS 
ions

• Characteristic isotopic peaks 

• Formula and m/z of the precursor 
ion (the most abundant ion in Full 
Scan MS)

(ions with > 50% relative 
intensity as mandatory)

• Ion-mobility derived Collision 
Cross Section (CCS)

C. Overall analytical performance of the LC-TIMS-HRMS platform

Standard solution mix with reference values → triplicate measurements before, during and after the analyses

• Evaluation of mass accuracy, resolution, RT shift, peak width, sensitivity

• Evaluation of %ΔCCS by comparison of the experimental CCS values with those of the Unified CCS Compendium *
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1st analytical run 2nd analytical run

Maximum individual %ΔCCS ≤ 1%

Accuracy

Individual compound RSD ≤ 0.7%

Reproducibility

Analyte separation:

O-Desmethyl
venlafaxine

EIM of m/z = 264.1958
filtered at 4.5±0.02 min

EIM of m/z = 264.1958
filtered at 4.4±0.02 min

EIC of m/z = 264.1958

EIC of m/z = 264.1958 filtered
at 0.790-0.801 V*s/cm2

EIC of m/z = 264.1958 filtered
at 0.758-0.763 V*s/cm2

insufficient chromatographic separation of the isomeric 
compounds O-Desmethylvenlafaxine & Tramadol

Tramadol
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separation of 
the compounds 

due to their 
different ion 

mobilities

Mass spectra of higher quality:

Additional identification criterion:

Reduction of false 
positive results

Qualitative and 
quantitative results of 

higher confidence

* J. A. Picache et al., Collision cross section compendium to annotate and predict multi-omic compound identities, Chem. Sci., 2019, 10, 983–993, DOI: 10.1039/C8SC04396E.

 Establishment of a CCS-aware database containing >1,000
environmental contaminants by utilizing LC-ESI-TIMS-QTOFMS data

 Quality assurance of the CCS measurements

 4D wide-scope target screening in environmental samples

 Demonstration of the benefits of LC-TIMS-HRMS in environmental
(bio)monitoring studies

Standard solution mixes
>1,000 environmental 
contaminants in total 

100 μg/L
triplicate 
analyses

Extraction of a broad range of contaminants 
from different environmental matrices

%ΔCCS of experimental CCS values in
comparison with the corresponding
literature values measured by drift tube ion
mobility <2% *

Thousands of chemicals
are released daily into
the environment...

…posing potential threats to human,
animals and the environment.

comprehensive and systematic environmental (bio)monitoring

detection of contaminants with potential persistent,
bioaccumulative and toxic properties

Incorporation of TIMS in LC-HRMS:
 new dimension of separation

 additional identification confidence in wide-scope target
screening

4D wide-scope 
target screening 

Mass accuracy, 
Δm/z ± 2 mDa

Isotopic pattern fitting

Qualifier ions

RT shift, ΔRT ± 0.2 min CCS percent error, ΔCCS ± 2%

Evaluation of injections before and after

No different 
trends between 
analytical runs

Metolachlor
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558.4221

TP_16_6_1_741.d: +MS, 9.2±0.1min, 1/K₀=1.1044±0.0155, #5206-5266, Background Subtracted (5308-5384), Background Sub  
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Bruker’s 
TargetScreener HR 

platform

MS MSTelmisartan

9.2 min

TP_16_6_1_741.d: EIC 515.2442±0.005 +All MS, Smoothed (2.00,1,GA)
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9.2 min

TP_16_6_1_741.d: EIC 515.2448±0.005 +All MS, 1/K₀=1.0889-1.1199, Smoothed (2.00,1,GA)
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3 4 5 6 7 8 9 10 11T  1/K0 filtering
 Improved S/N ratio
 Clear MS spectrum

Lower method 
detection limit 

can be achieved

EIC of [M+H]+, m/z width ± 5 mDa EIC of [M+H]+, m/z width ± 5 mDa, 
1/K0 width ± 0.01 V*s/cm2

S/N: 2950 S/N: 22937

m/z of precursor ion 
515.2442 Da

less time for screening
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