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REASONS FOR RESTRICTING USE OF SUT
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SOURCES OF E&L

• Antioxidants

• Stabilizers

• Molding agents

• Extrusion agents

• Polymerization aids

• Pore formers

• Colorants

• Lubricants

• Residual solvents 

• Unreacted monomers

• Oligomers

• Degradation products
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WHY ARE LEACHABLES A CONCERN?
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Leachables

Could increase 
impurity level

Could react with 
drug product 
components

Could interfere with 
medical diagnostics

Could increase 
toxicity of drug 

product

Could interfere 
with drug 

assays
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REGULATORY EXPECTATIONS

• US CFR 211.65a

“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.”

• EC Eudralexb

§3.39: “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”

a. US Code of Federal Regulations, Part 211, “Current Good Manufacturing Practice for Finished Pharmaceuticals”, Sec. 211.65,
“Equipment Construction”, 2015

b. European Commission, EUDRALEX Volume 4, “Good Manufacturing Practices, Medicinal Products for Human and Veterinary 
Use”, Vol 4, Chapter 3, “Premises and Equipment”, 2014
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KEY GUIDELINES

• FDA - Guidance for Industry
Container Closure Systems for Packaging Human Drugs and Biologics, U.S. 
Department of Health and Human Services, FDA, May 1999

– Attachment C – “Extraction studies may be conducted …”

• USP tests on plastics (USP <661>) or elastomers (USP <381>)

• USP Biological Reactivity Tests (USP <87> and <88>) 

• Qualitative extraction profiles of plastics or elastomers

• Quantitative extraction profiles of plastics or elastomers

• EMA - Guideline on plastic immediate packaging materials, 
CPMP/QWP/4359/03, May 2005
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REGULATORY EXPECTATIONS

“…with respect to extractable and leachable data … it is ultimately your 
responsibility to assess this data and its applicability to your products 
and process.  CBER recommends a risk-based approach be taken in 
evaluating extractables and leachables where you take multiple 
aspects into account (e.g., indication, safety issues, product 
characteristics, dosage, formulation, stability profile, etc.).”  

“If there is no relevant risk associated with the (material in question), 
vendor data can be cross-referenced and a detailed justification for the 
applicability of these data and a justification for additional testing 
should be submitted.”

Destry M. Sillivan, FDA CBER
IBC Single Use Conference, June, 2010
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SUPPORTIVE DATA
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BPOG

• Industry group

• Issue guidance documents 
to facilitate industry’s
topics of concern
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STANDARDIZED EXTRACTABLES DATA
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Aimed to bracket >80% Biologics Applications

* Duration for testing storage bags necessary to support 3-year storage at 0 ⁰C  (Q10=2.0) 
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IMPLEMENTATION OF BPOG PROTOCOL
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PALL BPOG REPORTS
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Extraction 

Parameters

Descriptive 

Summary

Technical 

Report

Images of Extraction Process

Analytical Method 

Details

Summarized Organic Extractables Data (mg/cm2)
Summarized Inorganic

Extractables Data

Includes all ICH Q3D 

plus additional elements
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IMPACT OF PRE-TREATMENT
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BPOG RISK ASSESSMENT GUIDANCE
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• Risk Assessment model
– Distance along production stream

– Exposure temperature

– Exposure duration

– Process Fluid Interaction

– Dilution ratio

 Risk Level

From ”BPOG Best Practices Guide for Evaluating Leachables Risk in Biopharmaceutical Single-Use Systems”
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SCALING DATA FOR E/L EVALUATION 

Standardized Extractables testing of polymeric materials enabling effective safety Risk Assessment,
PDA Brazil Chapter - Workshop on Aseptic Process Techniques, CRQ Sao Paulo, 18-22 Sept 2017

Scaling to Different Size Biocontainers Scaling ExamplesTechnical Report

Single-use system Surface/Volume ratio Drug Product
Dilution factors

µg/cm²                                                                     µg/ml
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BPOG VS USP <665>
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BPOG VS USP <665>
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RISK ASSESSMENT USING E&L DATASET

1. Product & Process map

2. Single-Use System

3. Component Quality
Information

4. Aggregate and Scale
Relevant Data

5. Application Information

6. Toxicological Risk
Assessment
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Product Map

 Organic content

 Surfactants

 pH

Product Description

 Delivery route

 Dose

 Dose regimen

Process Map Process Description
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1. Product & Process map

2. Single-Use System

3. Component Quality
Information

4. Aggregate and Scale
Relevant Data

5. Application Information

6. Toxicological Risk
Assessment

RISK ASSESSMENT USING E&L DATASET
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BPOG Component Extractables Data

Compendial Extractables 

Baseline Data

 USP <87>, <88>, <661>

 EP monographs
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RISK ASSESSMENT USING E&L DATASET

1. Product & Process map

2. Single-Use System

3. Component Quality
Information

4. Aggregate and Scale
Relevant Data

5. Application Information

6. Toxicological Risk
Assessment
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Total Extractable Levels per SUS 0.9 1.8 13 16 3.2

Total Daily Exposure (mg/day) 0.7 1.4 10 13 2.6

Route of Administration IV injection

Final API Concentration 1 mg/mL

Dosage Concentration 250 mg/mL

Maximum Dosage per day 2 mg

Duration of Exposure Lifetime

Patient Poplation All

Toxicology Cramer Class II I I I I

Genotoxicity (ICH M7) N N N N N

Protein or Cell Interactions N N N N N

ICH Q3C (Class) III - - - -

Permitted Daily Exposure (PDE)      -

Standard Solvents

Data Available (mg/cm2)
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RISK ASSESSMENT USING E&L DATASET

1. Product & Process map

2. Single-Use System

3. Component Quality
Information

4. Aggregate and Scale
Relevant Data

5. Application Information

6. Toxicological Risk
Assessment
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AET

> TTC?

Analytical Evaluation Threshold (AET) threshold at or above which 
a leachable should be characterized and reported for toxicological 
assessment

Threshold of Toxicological Concern (TTC) a level of exposure 
for all chemicals below which there would be no appreciable risk to 
human health
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 Component Safety Risk Assessment

AET

> TTC?
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SUPPORT LEVELS TO PHARMA END-USER
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Suppliers can provide different levels of support to E&L topics
depending on customer's needs

Standardized
extractable data

Laboratory Services for 
process specific data

e.g. specific Extractables

Consulting services related to 
core data

Help to build Risk Assessment: 
identification of compounds to 

be evaluated, facilitation of 
Toxicological assessment, …
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CONCLUSIONS

• Standardized extractable data 
facilitate adoption of SUT

• They enable cGMP
extractable and toxicological
risk assessment

• Extractable data can also be used as input (alert signal) for 
product impact risk assessment

• It becomes very important to have high impact components 
well characterized by standardized extractables protocols
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