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Disclaimers

• The following slides are intended for educational purposes only and for the personal use 

of the audience.

• The following slides are not intended for wider distribution outside the intended purpose 

without presenter approval.

• The content of this slide deck is accurate to the best of the presenter’s knowledge at the 

time of creation.
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Prototypical LC-MS MAM Workflow
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see also Rogers et al., 2018; Rogstad et al., 2019; Pohl et al., 2023

2. Targeted attribute monitoring and New Peak Detection (NPD) 
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MAM has the proven capacity to replace multiple conventional methods, while providing improved specificity. 



New Peak Detection (NPD) – General Characteristics
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NPD Characteristics

• Process designed to identify and report on unexpected changes 

in product quality

• Pairwise comparison of sample data against a reference 

standard

• Detection of new, absent, and changed (increased or 

decreased) species relative to the reference standard

Reference standard

>15.5k potential peptide candidates
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NPD as an essential tool to mitigate the risks of 

unexpected changes in product quality.



The Novartis-Genedata Partnership Project for NPD
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Tackle Data Complexity Need for Speed Reduction of False Positives Maximize Applicability

Development of NPD-related core 

activities to tackle the complexity of 

LC-MS MAM data

Development of an integrative workflow in 

Genedata Expressionist that can provide 

NPD results in a timely manner

Reduction of false positive NPD hits 

that derive from workflow variability 

and/or inherent method artifacts

Maximize workflow applicability by 

designing an intuitive, synchronized, 

and informative NPD user interface 

April 2024 – March 2025 

Blue sky vision: Development of a best-in-class NPD workflow in terms of sensitivity, speed, and robustness



Types of False Positives (according to Sadek et al., 2023)

Type Description
Solution in Genedata 

Expressionist

Mass shift e.g., faulty mass computation / clustering SST *

Instrument noise e.g., increase of baseline noise Chemical noise detection

Gas-phase complex e.g., ≥ 2 peptides form a complex in the ESI source KPL

Peptide recovery e.g., faulty sample handling / ESI source condition SST, library validation *

Chromatography shift e.g., identical peptides display different RT values Library RT calibration *

Carry-over e.g., peptides from preceding sample are introduced KPL

Adduct ion e.g., metal adducts incl. sodium, potassium, and iron Co-elution detection

Missed cleavages e.g., incomplete digestion during sample preparation KPL

Published Concepts to Reduce False Positives 
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* custom activities not included in Genedata Expressionist 2025.1

“Funnel strategy” to reduce the 

number of false positives during 

NPD analysis using a combination 

of automatic artifact detection, 

statistics, and KPL functionalities

2017

NPD analysis as an 

impurity / purity method 

in the context of MAM

Rogers et. al

2021

Mouchahoir et. al

NPD performance metrics 

from the MAM consortium 

interlaboratory study

2023

Sadek et. al

Known Peak List (KPL) 

and pairwise analysis of 

MAM samples

Zhang et. al

Single replicate statistics 

to detect rare differences 

between two LC-MS runs

2025

Cao et. al

Reference replicates 

and respective statisti-

cal evaluation

Pohl et. al (submitted)

Automatic artifact 

detection and consoli-

dated NPD analysis
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Developed NPD Workflow in Genedata Expressionist 2025.1

Genedata Webinar: Enabling MS-Based 

MAM in QC Through a Robust New 

Peak Detection Workflow

• Annotated .sbf files from targeted 

attribute monitoring

• Defining NPD reference sample(s)

• Charge state grouping

• Detection of instrument noise, 

polymers, and adduct ions

• Intensity thresholding

• Fold-change calculations

• Statistical evaluation

• Known Peak List (KPL) search

• Filtering of insignificant species

• Evaluation of NPD results with 

comprehensive visualization, filtering, 

review, and commenting functions

• Updating the KPL (optional)

• Reporting
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Selected Highlights

• Core NPD activities are made publicly available in Expressionist 

version 2025.1

• “Consolidated” NPD analysis reducing data analysis time to 

minutes without compromising workflow sensitivity 

• Differentiation of true new peaks from false positives by means 

of automatic artifact detection

• Compatible with NPD datasets with or without replicate 

measurements



Efficient flagging of method artifacts and polymer species for exclusion in downstream analysis

Automatic Artifact Detection
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n = 347 n = 2364 n = 6706

Chemical noise detection Polymer detection Adduct ion detection

n > 17k n > 17k n > 17k

Chemical noise is detected and flagged by consolid-

ating features with the same m/z (± mass tolerance 

window) that exceed a user-defined minimum 

feature count threshold

Polymer species are identified and flagged based on 

repeating mass differences, a user-defined minimum 

feature count threshold as well as m/z and RT 

tolerance windows

Adduct ions are detected and flagged within a user-

defined mass range based on co-elution with a prim-

ary feature (most intense signal) ± user-specified RT 

tolerance window

R
T

m/z m/z m/z
R

T
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Validation of the NPD Workflow for mAb1
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Rational Design of Intensity  & Fold-Change Thresholds (IT / FCT)
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mAb1 Primary Peptides

Reporting level (RL) = 0.9%

IT = 0.05% BPC / FCT ≥ 3

• IT was defined based on the intensity distribution of mAb1 peptides

• FCT was defined based on the variability of mAb1 peptide intensities

• Validation of the NPD workflow as limit test according to ICH Q2 (LOD, 

LOQ, and specificity) using the Pierce Retention Time Calibration 

(PRTC) standard for impurity spiking

R² = 0.9998
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PRTC Spiking & Linearity Assessment

Determined LOQ values of PRTC peptides were below the intensity threshold and defined reporting level. 

Specificity confirmed through absence of interferences (no false positive assignments)  

RL
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Analytical Control Strategy and Customized Reporting

Input: NIST mAb digest + 15 PRTC peptides

>15.5k potential peptide candidates

R
T

m/z

All PRTC peptides must be found at 0.5 pmol spiking level (eq-

uivalent to validated RL). Absence of new / changed species for 

neagtive control sample.

NPD: 15 New peaks detectedR
T

m/z

multiple charge states are selected

* report generated with custom activiy, not included in Genedata Expressionist 2025.1
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Case Study I: Long-Term Stability Study of mAb1

Targeted PQA Monitoring
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• mAb1 samples from DP long-term (5 °C) and 

accelerated (25 °C) stability studies.

• Triplicate measurements of 6 time points including T0 

(defined as reference during NPD analysis)

• MAM peptide library contains approx. 170 species of 

common post-translational modifications

Samples stored at 5 °C

Samples stored at 25 °C

mAb1 DP is stable under intended long-term 

storage conditions. Accelerated stability 

conditions trigger mAb1 degradation.



NPD review

Custom filtering

User comments

KPL knowledge

Ion map NPD trending & replicate assessment

Quantitative information & statistics

Sample selection Advanced MS data visualization

(MS spectra, XIC, scatter plot)
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NPD User Interface – Comprehensive Information at Your Fingertips



New Peak Detection Analysis
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Case Study I: NPD Analysis of mAb1 Stability Samples

• IT = 0.05% BPC and FCT ≥ 3

• KPL (based on reference standard injections) included 40 

species (e.g., underalkylation)

• Advanced filtering based on artifact flags, significance, 

KPL annotations, and charge state characteristics

• Required NPD data analysis time: ≤ 20 min

NPD results mirror the findings from targeted 

attribute monitoring. No false positive species 

reported.

w/ KPL w/ KPL & replicates
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Case Study II: Impurity Detection

• Spiking of mAb2 (IgG2, kappa LC) into mAb1 (IgG2, 

lambda LC) at patient-relevant levels (0.1 – 2.0%)

• Unique mAb2 peptides: 16 LC and 10 HC peptides 

(not including small and/or hydrophilic peptides)

• Unspiked mAb1 samples (n=3) served as references 

for NPD analysis

Results confirm specificity and sensitivity 

of the NPD workflow to detect unknown 

impurities at patient-relevant levels

Spiking level mAb2 LC peptides mAb2 HC peptides # False positives

[%mol/mol] detected / expected detected / expected

0.1 1 / 16 0 / 10 0

0.5 11 / 16 7 / 10 0

1.0 13 / 16 9 / 10 0

2.0 18 / 161 11 / 102 0

1 two additional isoD variants of mAb2 LC peptides

2 one additional miscleaved mAb2 HC peptide

mAb1

(IgG2, lambda-type LC)

mAb2

(IgG2, kappa-type LC)

IT (% BPC) 0.05%

FCT ≥ 3

# Rep. 3

NPD settings

Potential application of NPD in the context 

of protein characterization



The NPD workflow was validated as a limit test according to ICH Q2 guidelines. Results from individual 

case studies confirm workflow specificity and sensitivity to detect new and changed peptide species at 

patient-relevant levels.

An informative and synchronized NPD user interface has been designed. Relevant and comprehensive 

data are displayed at your fingertips for data evaluation and informed decision making.
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Summary and Conclusions

The developed Genedata Expressionist activities enable a robust and sensitive NPD workflow. The 

core NPD activities have been made publicly available in Expressionist version 2025.1.

“Funnel strategy” to reduce the number of false positives during NPD analysis using a combination 

of automatic artifact detection, statistics, and KPL functionalities.

Consolidated NPD analysis reduces the time investment for data analysis to minutes and allows for 

trending of new and changed species across a given dataset.
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