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Filings – Recent Regulatory Experiences



Risk Assessment Approaches
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Risk assessment 
approaches / 

methodologies for 
new filings

Drug product testing along 
with component-based 

risk assessment

(Option 3)

Component testing

(Option 2B) 

Generally fastest 

approach

Potentially more 

testing involved

Decision between option 2b and option 3 based on:

• Development timelines

• Available data



ICH Q3D Risk Assessments– Evolution over time
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EI Knowledge

EI testing Efforts

Time

Limited Excipient / Drug 
Substance EI Data

Some Excipient EI data 
available. Drug Substance EI 

information built during 
development

Most Excipient and DS EI data 
available. 

Component based RA is 

favored (Option 1,2)
Drug product testing is 

favored (Option 3)



Implementation of ICH Q3D during drug development of -
--- Two Stages 
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Note: Solid knowledge management is crucial for successful 
implementation

Formulation 
Development

• No formal risk assessment will be performed

• Consider high risk excipients and drug substance contributions 
during formulation selection

• Calculate worst case levels of EI based component contribution

• Opportunity to adjust formulation if needed

Scale-up / 
Site transfer

• Formal Elemental Impurities Risk Assessment will be performed

• Based on final formulation, process, and manufacturing 
equipment



Example  1 : Drug Product testing for solid oral 
dosage form (Option 3)
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Rationale for Selecting Option 3

• Drug product testing enabled speed and certainty to 
evaluate risk for EI in drug product

• At least 3 commercial drug product batches were 
available for testing at the time of risk assessment

Elemental Impurities Risk Assessment was 
conducted along with Drug Product Testing

• Extensive EI data was available for several 
developmental and commercial drug substance lots

• Vendor EI data for excipients available



Example  1 : Drug Product testing for solid oral 
dosage form (Option 3) - Results
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• No Elemental impurities Found in 6 Stability Batches

• No intentionally added Elements

• Risk assessment for each component accompanied along with Drug product testing

→ No high risk flagged 



Example 2: EI Risk Assessment for injectable 
large molecule (Hybrid Approach)

7

Rationale for Selecting Option 2b:

• Data on components available at the time of risk assessment

• Possible to conduct worst case calculation for elemental impurities based on 
available data

Elemental Impurities Risk Assessment was 
conducted based on:

• Extractable profiling data of product contact materials used during DS 
manufacturing 

• Specifications for elemental impurities of excipients and water

• Extractable profiling data of product contact materials used during DP 
manufacturing

• Data of extraction studies on the primary packaging components and supplier 
information of silicone oil.

• Excipient testing data and/or vendor data for excipients was found sufficient



Example 2: EI Risk Assessment for injectable 
large molecule (Hybrid) - Results
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• Main risks identified based on elemental impurity data for 
each component and equipment contribution

• Worst case calculation was conducted based on available 
data according to option 2b

• Drug Product testing on 3 commercials lots confirmed no 
detectable EI levels 

Element Class
Intentionally

Added

Excipient

Impurity

Water

Impurity

Manufacturing

Equipment

Leached from 

Container

Closure Systems

Pb 1 No
Low risk in

4 excipients
Low risk No No

As 1 No
Low risk in

4 excipients
No No No

Hg 1 No
Low risk in

2 excipients
No No No

Ni 2A No No Low risk Low risk No

Cu 3 No
Low risk in

2 excipients
No No No













EI risk assessments submitted in 15+ new filings

• Most filings have received no questions at all  → SUCCESS

➢ No elemental impurities >30% PDE limit were identified in any of the risk 

assessments *

➢ In cases where drug product testing was performed, the EI levels found in 

drug product were below the worst-case calculation from individual 

components 

• EI data for excipients from vendor and published literature accepted 

• Paper arguments on low risk drug product manufacturing equipment, water, 

and container closure systems accepted

Regulatory Filing Experiences



Location of EI information in filings 

Based on FDA draft guidance: Risk assessment summary should be located in 3.2.P.2 

(Pharmaceutical Development), regardless uncertainty persists: 

Health Canada Notice: “The locations where the elemental impurities-related information 

can be found in Module 3 should be clearly summarized in Module 2.3.P.5: Control of 

Drug Product of the Quality Overall Summary. The overall risk assessment summary for 

elemental impurities should be placed in Module 3.2.P.5.6 Justification of Specifications”

Internal debate on including EI risk assessment in P.2.2, P.2.3, P.5.5. or P.5.6.

Standardization – P.5.5 

Regulatory Filing Experiences



Regulatory Filing Experiences

“Confirmatory” testing data on drug product

Agency considered the component-based risk assessment acceptable, 

but requested actual testing data on drug product batches

Interpretation: the agency’s intention is to see “confirmatory” results  

supporting EI risk assessment, not to force routine EI control or testing in 

drug product

Provided testing data from 1 DP batch which was accepted. 



Regulatory Filing Experiences

• LOQ’s were used as worst-case values for calculating EI levels in components

• Poor testing sensitivity in excipient led to total calculated EI > 30% PDE 

• “worst-case” argument provided and accepted

• < LOQ results can be treated as 0 in accordance with Appendix 4 

(Tabe A4.8) of ICH Q3D

“Worst-case calculation”



Analytical Testing Experiences

Global testing to meet ICH Q3D requirements for marketed products 

• ~ 350 APIs and drug products ,  ~ 1000 batches,  ~ 50 unique excipients   

Internal Feedback

• A lot of work but minimum technical issues
• Full digestion or exhaustive digestion were employed
• Method validation / spike and recovery meet typical requirements
• Inter-laboratory comparison not performed but no issue reported

• The supplier EI data for most excipients held up to internal testing

• EI risk in excipients is low





Acknowledgement

•2

0

Merck and Co., Inc. 

Andrew Herman, Merck

Bill Stevens, Merck

Guangyu Ma, Merck

Laura Pfund, Merck

Shousong Li, Merck

Hui Xu, Merck

IQ Q3D Working Group

Cindy Qin, BI

Tim Shelbourn, Lily


