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 Introduction 
 Metabolite Identification Challenges 
 Benefits of Ion Mobility in Metabolite Identification 
 Integration of Ion Mobility into DMPK using Software 
 Future Opportunities 
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Acquiring Data is the First Step! 
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The Discovery LC-MS Workflow for Metabolite Identification 
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Metabolite Identification Challenges - Workflow  

https://www.bioanalysis-zone.com/2018/07/30/in-
the-zone-biotransformation_inz_biot_waters/ 
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Metabolite Identification Challenges - Technical  
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A Technological Advancement – IMS for Met ID 



©2018 Waters Corporation  8 COMPANY CONFIDENTIAL 

LC-IMS-MS 

LC 

time 

MS 

IMS 

drift time drift time drift time 



©2018 Waters Corporation  9 COMPANY CONFIDENTIAL 

 Single sample injection 
 

 Alternating low and high energy spectra 
– Precursor and fragment ions 
– MW information 
– Structural information 
– Confirmatory ions 
 

 All of the data all of the time 
– No data dependent switching where information can be missed 

 

MSE 

Data Independent Acquisitions 

precursors 

fragments 



©2018 Waters Corporation  10 COMPANY CONFIDENTIAL 

 IMS drift time ⇒ CCS 
 Additional identification point 
 Matrix independent 
 System independent 

 The ability to see more 
 Resolution of isomers 
 Cleaner spectra 

IMS 
Orthogonal Separation Collision Cross Section 

http://www.disabilityassist.com.au/support/Positive%20Behaviours.htm
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.integralshortsales.com/register/agent/&ei=Ci5DVZmTLYnvaNrogNgF&psig=AFQjCNGMrTlwtzv-2o0EMLRoVhhZmx-eMA&ust=1430552441213159
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.integralshortsales.com/register/agent/&ei=Ci5DVZmTLYnvaNrogNgF&psig=AFQjCNGMrTlwtzv-2o0EMLRoVhhZmx-eMA&ust=1430552441213159
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.youtube.com/watch?v=GMGSw3GDyJQ&ei=bzc-VaiILsSzUcr5gZgJ&bvm=bv.91665533,d.d2s&psig=AFQjCNErKcjItK8nVSUz-eJqLmsUb6e1zA&ust=1430227025456006
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Ion Mobility for Spectral Clarity in Metabolite Identification 

Kirk, Jayne, Russell Mortishire-Smith and Mark Wrona. Integrating Ion Mobility into Routine Metabolite Identification 
Studies using the Vion IMS QTof Mass Spectrometer. Waters Application Note 720006121EN. 2017. 
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CCS Values to Resolve Co-Eluting Metabolites  

Kirk, Jayne, Russell Mortishire-Smith 
and Mark Wrona. Integrating Ion 
Mobility into Routine Metabolite 
Identification Studies using the Vion 
IMS QTof Mass Spectrometer. Waters 
Application Note 720006121EN. 2017. 
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CCS Values to Resolve Co-Eluting Metabolites  

Kirk, Jayne, Russell Mortishire-Smith and Mark Wrona. Integrating Ion Mobility into Routine Metabolite Identification 
Studies using the Vion IMS QTof Mass Spectrometer. Waters Application Note 720006121EN. 2017. 
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CCS Values for Condition Independent Metabolite Tracking 

Holdsworth, Catherine, Richard Clayton, Helen Robinson, Callum Lord-Mears and John Kendrick. Utilisation of Ion 
Mobility Enabled Collisional Cross Section Measurements for the Comparison of Metabolites across Differing 
Chromatographic Methods. Poster presented at the Joint DMDG/GMP Open Meeting 2016. 
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Using Software to Take Advantage of IMS-LC-MS in DMPK 
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CCS 
m/z 

RT MDF? PIs? 

Alternative 
assignments? 

NLs? 

UNIFI Met ID Application for Small Molecules 
Halogens? 
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Intelligent Software Tools for Peptide Metabolite Profiling 

H Robinson, R 
Clayton, S 
Johnson, J Kirk, 
and M Wrona. 
Evaluation of 
Intelligent Software 
Tools for the 
Metabolite Profiling 
and Identification 
of Peptide-Based 
Large Molecules. 
Poster presented 
at ASMS, 2018. 
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Assessing the Feasibility of Each Potential Metabolite  

H Robinson, R 
Clayton, S 
Johnson, J Kirk, 
and M Wrona. 
Evaluation of 
Intelligent Software 
Tools for the 
Metabolite Profiling 
and Identification 
of Peptide-Based 
Large Molecules. 
Poster presented 
at ASMS, 2018. 
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Summary Plot Comparisons 

H Robinson, R Clayton, S Johnson, J Kirk, 
and M Wrona. Evaluation of Intelligent 
Software Tools for the Metabolite Profiling 
and Identification of Peptide-Based Large 
Molecules. Poster presented at ASMS, 2018. 
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What Value Can the Right Evaluation Software Add? 

H Robinson, R Clayton, S Johnson, J Kirk, and M Wrona. Evaluation of 
Intelligent Software Tools for the Metabolite Profiling and Identification of 
Peptide-Based Large Molecules. Poster presented at ASMS, 2018. 
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UNIFI API for Third Party Partnerships 
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What are Mass-MetaSite and WebMetabase? 

 Mass-MetaSite 
–  engine that processes LC-MS data to identify 

drug metabolites in biological samples 

 WebMetabase 
– processes MMS data from multiple compounds 

and conditions for databasing and visualization   

 Together, MMS and WMB capture all in vitro and in vivo biotransformations into a 
database, enabling data sharing, mining and new chemistry design. 
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The Vion/UNIFI/Mass-MetaSite and WebMetabase Workflow 
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What Does This All Mean for the DMPK Lab? 

Time  Automation Capacity 

• Better spectral quality by 
IMS means increased 
confidence in identification, 
structural elucidation, 
distinguishing co-eluting 
metabolites  

• CCS values means another 
separation dimension 
acquired at the same time 
that is matrix, ion 
concentration and 
chromataographic 
condition independent 

• Integration of ion mobility 
data with software means a 
less manual workflow, 
allowing scientists to work 
on value added projects 
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What are Future Possibilities for IMS and CCS? 

Presenter
Presentation Notes
Cyclic IMS. CCS values as predictive tools. More third party partnerships.
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 Improvements in IMS resolution will come with time 
 Significant opportunity if we can make CCS modelling routine 
 CCS libraries will provide fuel for modelling 

Where Do We Go From Here – Cyclic IMS? 
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 Covance 
– Richard Clayton 
– Catherine Holdsworth 
– Sarah Johnson 
– John Kendrick 
– Callum Lord-Mears 
– Helen Robinson 

 
 Waters 

– Nathan Anderson 
– Yun Alelyunas 
– Jayne Kirk 
– Mark Wrona 

Thank You! 
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