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Aim pharmaceutical development 

• to design a quality product and its manufacturing process to 
consistently deliver the intended performance of the product  
 

• studies can be a basis for quality risk management. It is important 
to recognize that quality cannot be tested into products; i.e. quality 
should be built in by design 
 

• information and knowledge gained from these studies and 
manufacturing experience provide scientific understanding to 
support the establishment of the design space, specifications, and 
manufacturing controls 
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In other words.. 

• to turn active substance into a medicine that is                                         
“fit for continuous & adequate use” 

 

• implies e.g. 

– positive benefit to risk evaluation (B/R+) at time MA  

– commercial batches have same efficacy & safety profile as batches 
that were considered during MA application 

– medicine is suitable for use in daily practice 

 

 3 
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How to assure? 

• directives & regulations 

• European pharmacopoeia & pharmacopoeia member states 

• regulatory jurisprudence & guidelines & Q&As 

• reflection papers & regulatory/scientific knowledge asessor 

 

• quality guidelines 

- developed by QWP or multidisciplinairy groups 

- developed by ICH and adopted by CHMP 
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ICH 
• International Conference of Harmonization of Technical 

Requirements for the Registration of Pharmaceuticals for 
Human Use 

 

 

 

 

 
JPMA 

Japan Pharmaceutical 
Manufacturers Association 

EFPIA 
European Federation of 
Pharm. Ind. Associations 

European Union 
MHLW 

Ministry of Health, Labour 
Welfare 

FDA 
US Food and Drug 

Administration 

PhRMA 
Phamaceutical Research & 
Manufacturers of America 

Six party structure with observers 

EFTA Canada WHO 
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Steps in drafting ICH guidelines 
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From June 2012 



Quality guidance 
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Q8R(2) Guideline 
Q8 concept paper 

Q8/9/10 training material 
Q&As Q8/9/10 (R4) 

Points to consider Q8/9/10 
Concept Paper 
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ICH focus on impurities 

   “the synthesis of drug substances involves the use of reactive 

chemicals, reagents, solvents, catalysts, and other processing aids. 

As a result of chemical synthesis or subsequent degradation, 

impurities 3 reside in all drug substances and associated drug 

products” 

 

 main guidance: ICH Q3A/B 

 supplemented by ICH Q3C on residual solvents 

 all incoming materials may contain sources of others… 
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https://www.google.nl/url?q=http://en.wikipedia.org/wiki/Minamata_disease&sa=U&ei=oE8wU9H-JImc0wX8tIDYDA&ved=0CC0Q9QEwAA&usg=AFQjCNHi8UmatsutOTKJpVadj51QJPGx8Q


Q3D Elemental impurities 

current EU Guideline CHMP/SWP/4446/2000 

- 14 metals used in synthesis 

- limits for metals in drug substance 

- extraneous sources not covered (GMP) 

 

Q3D scope 

– permitted daily exposure (PDE) for 24 elements, additional 10 
assessed 

– not limited to reagents and catalysts 

– emphasises risk assessment   
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Permitted Daily Exposure 

• in EU currently given for the oral, the parenteral and the inhalation 

routes of administration 

 

• protective of all patient groups 

– even if 50 kg body weight is used at one point in the calculation, the safety 
factors used ensure suitability for medicines for e.g. premature children 

 

• principles of ICH Q3C residual solvents used for safety assessment 
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Drug product 

• drug product should comply with PDE 

 

• all contributions should be taken into account 

– e.g. drug substance, excipients, process equipment, container-
closure system, environment 

– a risk assessment show which elements may be present and from 
what source 

– a control strategy is to be set up accordingly 
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Risk assessment 

identify 

• known and potential sources 

analyze 

• determine probability of observance 

evaluate 

• compare predicted levels with PDE 

control 

• implement control strategy where needed 

15 



Control Threshold 

• if total contribution from all sources to the levels in the drug product 

is consistently below 30% of the PDE  

– no additional controls necessary 

– showing consistency includes full understanding of all variability 
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Control options 

For each element to be controlled 

• Option 1  

– all components of DP comply with listed concentration limit based on max. 
10 g daily intake of entire DP. Components may be used in any proportion in 
DP 

 

• Option 2a 

– all components of DP comply with a DP specific calculated concentration limit 
based on actual max. daily intake of entire DP. Components may be used in 
any proportion in DP 
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Options continued 

• Option 2b 

– Allows individual components of DP have higher concentration limits than in 
Option 1 & 2a. This is to be compensated by other components having lower 
limits. The total amount of an element from the DP does therefore not 
exceed the PDE 

 

• Option 3 

– The concentration limit is set in the DP specification to ensure compliance 
with the PDE 
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ICH M7 
M7 guideline control of DNA reactive mutagenic impurities in 
pharmaceuticals to limit potential carcinogenic risk 

 

• focus principles quality and risk management 
• scope different from EU and much more detailed.. 

– new drug substances and new drug products during their clinical 
development and subsequent applications for marketing 

- also applies to new marketing applications and post approval submissions 
for marketed products, but only in certain cases  

 



Scope…. 

• not covered (with exceptions), but principles may apply 
– biological/biotechnological, peptide, oligonucleotide, 

radiopharmaceutical, fermentation products, herbal products, and 
crude products of animal or plant origin 

• not applicable 

- drug substances and products for advanced cancer indications  

• excluded 
- excipients used in existing marketed products and flavoring agents 

 

on purpose: little clarity to applicability new excipients 
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Guideline outline 

• introduction, scope, general principles 

• considerations for marketed products 

• drug substance & drug product impurity assesment 

• hazard assessment elements 

• risk characterisation 

• control 

• documentation 

• notes, glossary, references 

24 



General concept 

• impurities bearing potential to directly cause DNA damage at low 

levels and therewith potential causing cancer 

• mutagen usually detected in bacterial reverse mutation test e.g. 

Ames 

• treshold of toxicological concern (TTC) developed to define acceptable 

intake for unstudied chemicals that will not pose a risk of 

carcinogenecity  > 10-5 excess lifetime risk 

• high potency carcinogens (cohort of concern) identified 
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New concept: less than lifetime approach 
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New concept: less than lifetime approach 
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An agency of the European Union 

Thank you for your attention 
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