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Session Description and Objectives

This session will provide a comprehensive 

introduction to HRMS-based quantitation for 

bioanalysis, focusing on strategies that 

enhance sensitivity and selectivity while 

meeting bioanalytical guidelines. 

Case studies will reflect accurate 

quantitation of peptides and small molecules 

within complex biological matrices.

Attendees will also gain insight into 

achieving robust, reproducible and accurate 

results, ensuring confidence in both HRMS 

method development and routine analysis.

• Utilize MRMHR workflows for quantitation 

of peptides and small molecules in 

complex biological matrices

• Leverage HRMS for high selectivity 

capabilities to minimize interferences and 

reduce background for improved 

quantitative fidelity.

• Deliver robust quantitative performance 

with reproducibility and accuracy aligned 

with bioanalytical guidelines.
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Biography and Contact Information

Shane Needham, Ph.D.
President and CEO, Veloxity Labs
shane.needham@veloxitylabs.com

Shane is a leader in bioanalytical 

mass spectrometry, with decades of 

experience advancing LC-MS 

workflows and drug development 

programs.

mailto:shane.needham@veloxitylabs.com


Slide 4

Why HRMS for pharma applications?
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How HRMS is shaping the future of pharma



Slide 6

Crushing complexity: 
HRMS-powered analytical breakthroughs
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Enhanced quantitative sensitivity for small 

molecule bioanalytical methods 

• 6 small molecules were evaluated in 

extracted rat plasma using the 

ZenoTOF 8600 system compared to 

the ZenoTOF 7600 system

• Zeno MRMHR-based quantitation of 

each small molecule was performed 

using a single fragment ion

• On average, an 18-fold improvement 

in LLOQ was observed across 6 

small molecules on the ZenoTOF 

8600 system
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LLOQ XICs of representative small molecules 

highlight enhanced sensitivity

• A significantly lower LLOQ was 

achieved using the ZenoTOF 

8600 system

• Alprazolam, diazepam and 

trimethoprim showed a 16-, 32- 

and 8-fold improvement in LLOQ, 

respectively

• No matrix interferences were 

observed in the blank XICs

ZenoTOF 8600 system

Matrix blank LLOQ
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32-fold improvement in LLOQ
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Quantitative performance beyond the 

benchmark with Zeno MRMHR

• Quantitative statistics from a representative small molecule, 

alprazolam is shown where assay accuracy was within ±15% of the 

actual concentration and %CV was <13

• Calculated accuracy and %CV values were within the acceptance 

criteria at each concentration level (triplicate analysis)

• Wide range of concentrations were analyzed with an LDR up to 4.5 

orders of magnitude 
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ZenoTOF 8600 system

LDR = 4.5 orders of magnitude

LDR = 4.5 orders of magnitude

LDR = 3.9 orders of magnitude
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Redefining sensitivity for targeted peptide 

quantitation

• 25 example peptides analyzed in 

extracted rat plasma using ZenoTOF 

8600 system and compared with 

ZenoTOF 7600 system

• Zeno MRMHR approach was 

employed where 3 fragment ions 

were summed per peptide to 

evaluate the LLOQ

• On average, a 33-fold improvement 

in LLOQ was achieved across 25 

peptides, with 3 examples 

demonstrating up to an 81-fold gain 

in LLOQ
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Significantly lower LLOQ observed for peptide 

quantitation in extracted rat plasma

• A sum of 3 fragment ions was 
applied for quantitation for all 
peptides on both MS platforms

• Peptides LGLDFDSFR, 
AVGANPEQLTR and AGLIVAEGVTK 
showed a 3-, 27- and 81-fold 
improvement in LLOQ, respectively

• No matrix interferences were 
observed in the blank XICs
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LLOQ Matrix blank LLOQ

ZenoTOF 7600 system

0.114 fmol 0.343 fmol

0.114 fmol 3.086 fmol

A
V

G
A

N
P

EQ
LT

R

3-fold improvement in LLOQ
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Quantitative performance for peptide analysis 

on the ZenoTOF 8600 system

• Quantitative statistics from representative peptides 

(LGLDFDSFR, AVGANPEQLTR and AGLIVAEGVTK) were 
evaluated using a sum of 3 fragment ions

• Assay accuracy was within ±15% of the actual 
concentration and %CV was <13

• Calculated accuracy and %CV values were within the 
acceptance criteria at each concentration level (triplicate 
analysis)

• An LDR up to 4.3 orders of magnitude was reached, enabling 
measurement across a wide range of concentrations

Overall LDR up to 4.3 orders of magnitude
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Streamlined automated selection of fragments 

for quantitation
Provide peptide amino acid sequence and precursor ion

Provide information on sample types

Select whether a sum or individual 
fragments is preferred for quantitation 

1

2

3

4 Perform fragment matching with MS/MS 
library spectra or theoretical fragments

5 Summed XIC using automated 
fragment selection

Improved method 
development 
time by 5x
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Highly selective HRMS boost S/N and overall 

quantitative sensitivity

• Both small molecule and peptide assays indicated 

examples of improved S/N with HRMS-based 

analysis in cases where there is a presence of 

interfering peaks or high background

• Often, such cases can press for a need for 

additional method optimization or extensive sample 

preparation procedures
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1.0 ng/mL human plasma semaglutide

ZenoTOF 8600 systemSCIEX Triple Quad 6500+ system

5x – 10x gains in S/N
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Thought leadership at Veloxity

• Submitting manuscript describing an LC-MS/MS method development 
and full validation for the quantitation of semaglutide in human plasma

• Following with manuscript comparing the sensitively and selectivity of 
several GLP-1 peptides on the SCIEX Triple Quad 6500+ system 

versus the ZenoTOF 8600 system

• Paper: full validation of a GLP-1 peptide agonist on the ZenoTOF 8600 

system
• April 30th published editorial with the European Society of Medicine 

describing the assessment of current gaps associated with clinical 
sample bioanalysis
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What’s coming up?

Just released…

AI quant!

Biomarker quant underway 10x S/N 

improvement from 6500+
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Questions

Shane Needham, Ph.D.
President and CEO, Veloxity Labs
shane.needham@veloxitylabs.com

mailto:shane.needham@veloxitylabs.com
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Maximize speed and sensitivity for quantitative 

peptide bioanalysis using microflow

• Peptides SADFTNFDPR, EGHLSPDIVAEQK, ESDTSYVSLK, and NLSVEDAAR showed a 3-fold improvement 

in LLOQ compared with analytical flow LC.

• The observed gain in sensitivity was primarily attributed to improved ionization efficiency at a microflow rate.

Matrix blank LLOQ

Microflow Analytical flow

Matrix blank LLOQ

ZenoTOF 8600 system

Microflow Analytical flow
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Enhance microflow peptide sensitivity with 

summation of multiple fragment ions

• A microflow-based result for the 

summation of highly abundant 

fragment ions is displayed, 

which showed improved signal-

to-noise ratio (S/N) and 

increased assay sensitivity. 

• Peptides EGHLSPDIVAEQK 

and NLSVEDAAR show a 3-

fold improvement in LLOQ with 

summation of 3 fragment ions 

when compared to quantitation 

using a single fragment ion.

25 amol
3-fold improvement in LLOQ

15 amol

3-fold improvement in LLOQ

76 amol

46 amol

Matrix blank LLOQ

Summation of 3 fragment ions Single fragment ion

Matrix blank LLOQ
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