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Abstract and Agenda
This mini case leads analytical scientists through a decision-focused 
workflow to prioritize and characterize minor degradation products 
observed by HPLC or CE. We will work through decision tree-based 
discussions that highlight:
• Detection and reproducibility checks
• Quantitation and trend triggers
• Orthogonal confirmation, 
• Options for fraction collection or on-line enrichment, 
• Tiered structure-function-elucidation strategies. 
• Program stage (early vs. late stage, BLA) 
• Regulatory expectations. 



Introduction

Product & Process Understanding

Phase I / II Phase III CommercialEarly Development

IND BLA

• Manufacturing Variability
• Process Changes
• Stability Data
• Extended Characterization
• Degradation Pathway Characterization

What is the Proper Level of 
Phase-Appropriate, Risk-Based 
Characterization for “Minor” 
Degradation Products?



Examples
Liquid Chromatography Capillary Electrophoresis

Appropriate to Track/Monitor, or Comprehensive Characterization Needed?

Agilent SEC Application

Agilent SEC Application Bio-Techne icIEF Application

https://www.agilent.com/cs/library/applications/application-nist-mab-sec-method-development-5994-0876en-agilent.pdf
https://resources.bio-techne.com/bio-techne-assets/docs/literature/sp-mauriceflex-v5.pdf
https://resources.bio-techne.com/bio-techne-assets/docs/literature/sp-mauriceflex-v5.pdf
https://resources.bio-techne.com/bio-techne-assets/docs/literature/sp-mauriceflex-v5.pdf
https://resources.bio-techne.com/bio-techne-assets/docs/literature/sp-mauriceflex-v5.pdf
https://resources.bio-techne.com/bio-techne-assets/docs/literature/sp-mauriceflex-v5.pdf


Considerations

• Confirmation of Impurity or Degradant
• Orthogonal Confirmation

• Risk Assessment
• Quantitation / Characterization Thresholds
• Program stage of development

• Characterization 
• Fractionation
• On-line Enrichment



ICH Guidances

• ICH Q3A(R2): Impurities in New Drug 
Substances  (e.g., for small molecule review of ADC 
products)

• ICH Q3B(R2): Impurities in New Drug Products (e.g., 
for small molecule review of ADC products)

• ICH Q5E: Comparability of 
Biotechnological/Biological Products Subject to 
Changes in their Manufacturing Process



Discussion Question #1

• What criteria or risk-based 
thresholds do you use to decide 
which minor degradation 
products/peaks detected by HPLC 
or CE require identification and/or 
characterization? (e.g. above LOQ, 
reproducibility, orthogonal 
method…)

https://pmc.ncbi.nlm.nih.gov/articles/PMC6748579/



Discussion Question #2

• How do you decide identification 
only vs. fractionation and full 
characterization? (e.g. CQA, above 
certain threshold, showing trend in 
GMP stability…)

https://www.nature.com/articles/s41598-019-57184-2

IgG1, 25°C 10mo

IgG1, 40°C 4mo

IEC of collected 
monomer fractions

SEC



Discussion Question #3

• How does the stage of the program 
impact data package. What is the 
minimum data package for BLA? 
Have you been asked by regulators 
to identify and characterize for IND 
stage, if yes, what’s the situation?
• How will this characterization data be 

used to support the regulatory filing?

Phase I / II Phase III CommercialEarly Development

Product and method knowledge

Example: Minor size impurity ~0.2% by SEC

• Monitor and/or Identify?
• Biological and/or PK Characterization?
• Indirect Impacts on Stability and/or Degradation Pathways?



Discussion Question #4

• How do you design sample 
preparation and fraction collection 
workflows to minimize artifact 
formation or loss of labile 
degradants while providing 
material suitable for MS 
characterization, and/or potency 
assay analysis?

Mobile Phase Chemical Stress
Low pH Exposure

Organic Solvent Effects

Environmental Factors
Temperature

Incubation Time
Oxidation

Column and Hardware Factors
Shear Stress and Pressure
Non-Specific Adsorption

Downstream Processing
Evaporation / Concentration

Buffer Exchange



Discussion Question #5

• Do you leverage Prior Knowledge 
for minor degradation product 
characterization? 

In-Silico Prediction & Functional Group Analysis
Use the molecule’s chemical structure to predict likely 

degradation pathways (e.g. “NG” for deamidation)

Platform Knowledge & Multi-Attribute Method (MAM)
For biologics, leverage data from well-characterized 

“precedent” molecules of the same class (e.g. monoclonal 
antibodies)

Safety Qualification via Metabolites
Consult existing toxicology and clinical data for 

comparable metabolites from existing human/animal 
studies (e.g. ICH Q3A/Q3B small molecule review of ADC 

products)
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