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Introduction

ICH Q3E: integrated risk-based approach for E&L evaluation
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TYLENOL® 
Paediatric

2010

• 2,4,6-Tribromophenol from 
2,4,6-Tribromoanisole 
(wood preservative)

• Nausea, vomiting, diarrhea
• Product recall, authorities 

actions

EPREX® prefilled 
syringes

2002

• Silicone oil from sirynges
• Immunogenicity, pure red 

cell aplasia (PRCA), deaths
• Global product recall, 

regulatory investigation

SINGLE-USE 
BIOREACTOR

2008-2012

• Release of additives from 
components

• Toxicity, cell culture death
• Economic damage, review 

of single-use components

SUPOR® FILTER
2000

• Oxidant component 
release from PES 
membrane

• Protein oxidation, 
biological activity damage

• Change in protocols (pre-
flusing), filter qualification

Introduction

E&Ls are everywhere and it is a risk

ICH Q3E: integrated risk-based approach for E&L evaluation
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EXTRACTABLES
What MAY migrate

Materials and 
components 

in contact with the 
product

Why E&L matters today
Introduction

LEACHABLES
What DOES migrate

Compounds into 
the drug product 

under normal 
contact conditions

EXTRACTABLES

LEACHABLES

EXTRACTABLES

LEACHABLES

Impacts:

➢Patient safety

➢Product quality

➢Regulatory expectation
IDEAL REAL

ICH Q3E: integrated risk-based approach for E&L evaluation
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What is really in scope?
Introduction

• Manufacturing equipment 
• Single-use systems 
• Packaging components 
• Combination products 
• Drug delivery device 

components

“Any material potentially 
interacting with the product 
across the lifecycle.”

ICH Q3E: integrated risk-based approach for E&L evaluation
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Regulatory requirements

“Production equipment should not present any hazard to products. Parts of production equipment that come 
into contact with the product must not be reactive, additive or absorptive to such an extent that it will affect 

the quality of the product and thus present any hazard”

European Commission, EUDRALEX Volume 4, «Good Manufacturing Practices, 
Medicinal Products for Human and Veterinary Use», Chapter 3 «premise and 
Equipment»

“Equipment shall be constructed so that surfaces that contact components, in-process materials, or drug 
products shall not be reactive, additive, or absorptive so as to alter the safety, identity, strength, quality, or 

purity of the drug product beyond the official or other established requirements.”

FDA, 21 Code of Federal Regulations, Part 211, «Current Good Manufacturing 
Practise for Finished Construction»

ICH Q3E: integrated risk-based approach for E&L evaluation
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What changes with ICH Q3E
• Harmonize global regulatory expectations for E&L 

assessment 

• Align E&L management with QbD, and existing ICH 
impurity guidelines

• Integrate safety assessment with exposure- and route-
based qualification thresholds 

• The focus is no longer only identifying compounds, but 
understanding and controlling patient-relevant risk

• Promote a holistic, science- and risk-based control 
strategy with Application of ICH Q9 QRM principles

ICH Q3E: integrated risk-based approach for E&L evaluation

E&Ls became part of product knowledge
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Operative framework

ICH Q3E: integrated risk-based approach for E&L evaluation
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ICH Q3E: integrated risk-based approach for E&L evaluation

The four pillars of the integrated approach

Product/process 
understanding

Materials interaction 
Process conditions

Chemical 
characterization
Extractables profile 

Analytical understanding

Toxicological 
assessment

Exposure-based qualification 
Patient safety

Lifecycle risk 
management

Risk assessment
Continuous evaluation
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Quality Risk Management Process for E&L

Hazard 
identification Risk Analysis

Integrated 
Risk 

Evaluation
Risk Control Lifecycle 

Management

Risk Assessment

ICH Q3E: integrated risk-based approach for E&L evaluation

• Visual Knowledge 
Management

• Material 
characterization

• Process and product 
understanding

• Risk = Hazard x 
Exposure

• Multifactorial risk 
matrix

• Risk dimensions

• Integrated benefit-
risk conclusion 

• Acceptability of 
E&L risk 

• Control strategy 
definition 

• Risk Reduction
• Risk acceptance
• Process control 

strategy

• Periodic review 
during commercial 
lifecycle

• Change control



14Operative framework

ICH Q3E: integrated risk-based approach for E&L evaluation

When should you start thinking about E&L?

DRUG 
DEVELOPMENT 

PROCESS

Commercialization 
& 

Lifecycle 
Management

Discovery 
& 

Development

Preclinical 
development

Clinical 
Research

Scale-up 
and 

Technology 
transfer

Registration 
& 

Submission

• Integrate E&L in 
development 
strategy

• Identify material 
risks and CQAs

• Start apply QRM 
principle

• Assess material options
• Plan Extractables studies
• Identify potential risks 

and mitigate early

• Refine strategy
• Support data

• On-going risk monitoring 
and re-evaluation

• Change management
• Continous improvement

• Consolidate data 
• Prepare scientific 

justification
• Include in 

submission dossier
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Building an E&L Strategy: The Critical Questions

• Robust strategy based on QRM, 

• Traceability of decisions, 

• Management of the lifecycle

• Integrated information 

• NOT just: chromatograms, 
compound lists, reports

From “data package” to “risk-informed 
decision making”

ICH Q3E: integrated risk-based approach for E&L evaluation

E&L is a cross-
functional responsibility

Distributed along CTD: 
Modules 2 and 3

• To support of risk assessment
• Starting point

E&L

Who is 
responsible? In which 

section of the 
dossier?

Data from 
vendors are 

not yet 
accepted?

What are 
authorities 
requests?
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Conclusions and take-home 
messages

ICH Q3E: integrated risk-based approach for E&L evaluation
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E&Ls are everywhere and it is a risk…under control 
TYLENOL® 
Paediatric

2010

EPREX® prefilled 
syringes

2002

SINGLE-USE 
BIOREACTOR

2008-2012

SUPOR® FILTER
2000

ICH Q3E: integrated risk-based approach for E&L evaluation

• VOC monitoring during 
storage

• Screening TBA in 
packaging materials

• Formulation-materials  
interaction evaluation

• Change of material

• Multi-technique 
screening

• Validated pre-flushing

• Harsh extraction tests
• Change materials
• Enhanced quality 

controls
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Take-home messages

ICH Q3E promotes a integrate management of E&L risk

Quality decision matters more than the quantity of data

A risk-based approach enables:
• More focused studies
• Greater scientific robustness

ICH Q3E: integrated risk-based approach for E&L evaluation

ICH Q3E is a key reference for a responsible and science-based management of E&L risk

Solid approach is challenging but essential and highly beneficial
• Implementing ICH Q3E requires experties, experience and a structured 

method.



Thanks for 
listening
ICH Q3E: approccio risk-based integrato per la valutazione di E&L



Any questions?

ptm-consulting.cominfo@ptm-consulting.com  |  +39 0522 472812

Do you need any information?

Via Roma, 24 – 42049 S. Ilario d’Enza (RE) Italia Follow us on LinkedIn
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