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Biosimilars – the regulatory framework 

 

 BIOSIMILARS: SATELLITE SESSION  

Background and interface of quality assessment with quality standards 



Biosimilars: A brief history 
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80’s : rDNA insulin 
90’s : Comparability 

guidelines 00’s : EU + WHO  

Biosimilar guidelines 

2016 : Strong global 

interest in biosimilars 



WHO – Similar Biotherapeutic Products (SBP) 

                 ● ICDRA 2006 

● Implementation meetings 

● SBP Guideline: TRS 977, 2009 

● SBP mAb  

Guideline:  

ECBS 2016 
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WHO guideline: very important tool 

to assist global convergence  



US FDA – Biosimilars, 2016 

       Guidelines adopted; 2015 1st biosimilar: Zarxio approved. 
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Advisory Commitees: Briefing Documents, e.g. filigrastim, etanercept 
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/OncologicDrugsAdvisoryCommittee/UCM428780.pdf 

http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ArthritisAdvisoryCommittee/UCM510493.pdf 

http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/OncologicDrugsAdvisoryCommittee/UCM428780.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/OncologicDrugsAdvisoryCommittee/UCM428780.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ArthritisAdvisoryCommittee/UCM510493.pdf


• EU guidelines and experience continue to be important 

reference for other Competent Authorities 

• EU supports further development / implementation of 

WHO SBP guidelines 

• Liaison with international partners (e.g. via International 

Pharmaceutical Regulators Forum – IPRF BWG, also 

Biosimilar Cluster EMA/FDA/HC/PMDA) 

• Parallel scientific advice / ad hoc discussions  

• Quality standards (e.g. monograph requirements):  

    increase transparency 

Regulatory Convergence –  
Biologicals / Biosimilars 
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Biosimilar Product Review ( Jan 2017 ) * 

40 MAAs post-review 

28 Positive 2 Negative 10 Withdrawn 

26 Valid MAs 

2 Withdrawn 

57 MAAs submitted 

17 MAAs  

under review 

Adalimumab (2) 

Bevacizumab (2) 

Etanercept (1) 

Insulin glargine (1) 

Insulin lispro (1) 

Pegfilgrastim (2) 

Rituximab (2) 

Trastuzumab (3) 

Somatropin (1) 

Epoetin (5) 

Filgrastim (8) 

Infliximab (3) 

Follitropin alfa (2) 

Etanercept (1) 

Insulin glargine (2) 

Enoxaparin (2) 

Teriparatide (2) 

Filgrastim (1) 

Somatropin (1) 

Interferon alfa 

Insulin 
Insulin (6) 

Epoetin (1) 

Pegfilgrastim (3) 

* Information on EMA website 

Awaiting EC decision 

Adaliumumab (2) 

Rituximab (1) 



EU Guidelines for biosimilars 

Class-specific Guidelines: non-clinical/clinical aspects: 

General Guidelines: 

Insulin Somatropin G-CSF Epoetin LMWH IFN-α IFN-β mAbs Follitropin 

2006 
Rev. 2015 

2006 2006 2006 
Rev. 2010 

2009 2009 2013 2012 2013 

Revised 
Revision 
ongoing 
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Overarching Guideline (CHMP/437/04 Rev. 1) 
“Guideline on Similar Biological Medicinal Products” 

Quality Guideline 
Non-clinical/clinical 

Guideline 



Biosimilar guidelines: evolution in EU 

• Initally: conservative on clinical  

(e.g. epoetin: 2 studies required in  

  titration and maintenance) 

 + emphasis on animal studies. 

 

• Now: use of PD markers for clinical, 

  relevant non-clinical in-vivo study 

 + increased value from detailed  

       quality (characterisation). 
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Biosimilars – general principles 

(see guideline for complete information) 
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General definition 

Biosimilars are not generics 

Authorised biosimilar is an independent product 



EMA Biosimilars: quality guideline  

(revised in 2013) 
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State-of-art analytical characterisation 

Guideline ≠ Checklist or “recipe”  

Manufacturing process - well developed 



EMA Biosimilars: quality guideline 

(EMA/CHMP/BWP/247713/2012) 

Biosimilar = Comparability Exercise with Reference Product 

Comparability Exercise = comparative characterisation  

 

EU guideline: Characterisation data ≠ Monograph 

 

 

EU guideline: Ref. Std. ≠ Reference Product 
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Biosimilar = biological medicinal product; 

Relevant guidelines apply, e.g. ICH Q6B 
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Specifications 



Quality – the foundation of biosimilars:  

highly structured development 
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PK/PD 

Preclinical 

Biological  

characterization 

Physicochemical  

characterization 

Clinical 

Quality 

•Define Target Profile 

•State of art analytical tools 

•Structured development: QbD 

• Critical Quality Attributes –  

      systematically Controlled 

•Non-critical attributes – 

      greater tolerance 

Higher  

Sensitivity to  

differences  

Lower  



Complex Substances: 

 biosimilar assessment v quality standard 

 

Molecules of increased 

complexity – require 

increased  analytical  

characterisation.  This  

puts strain on content 

of a monograph (e.g.  

too much information). 
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ICH Q6B: Further definitions  
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Heterogeneity 



How to evaluate biosimilarity at the quality level 

mAb case study – Quality Profile 

Ref: Schiestl, et al., Biologicals 42 (2014) 128-132 

Quality 

•QbD – Risk Analysis 

•Determine  CQAs  

•Control Operating Ranges 

     for CQAs 

•Non-Critical attributes – 

      less stringent control 

 

Outcome 

•Biosimilar: high level of 

control and similarity to 

originator product 
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Monoclonal Antibody variants :  

QTTP & Lifecycle 

Schiestl M et. al, : Acceptable Changes in Quality Attributes of Glycosylated Biopharmaceuticals, Nature Biotechnology 29, 310-312 (2011) 

Manufacturing Process can 

affect quality profile 

 

Regulatory Assessment: 

review comparability – 

meaningful differences ? 

 

For a monograph – very 

wide limits may be 

required (or none) 

 

New approaches applied in 

recent Monographs 



Trends from scientific advice procedures 

 Focus on efficient / robust data sets : quality basis 

with informative nonclinical / clinical studies 

 Global development : use of non-EU comparator 

 Explore use of statistical methodology for comparative 

assessment of quality attributes 

 Greater integration of quality data: 

    Impact on S/E data requirements. 

    (EMA pilot starting Feb 2017) 
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http://www.ema.europa.eu/docs/en_GB/document_library/Other/2016/12/WC500218206.pdf 



Statistical methodology for  
quality comparability 

18 

• Triggered by increasing number 

      of scientific advice requests 

• Increasingly, biosimilar SA requests include 

discussion on statistical methodology for 

quality aspects 

• Reflection paper may cover biosimilar 

development and comparability evaluation 

(ICH Q5E) and discuss methodologies  

• Challenges: Limited number of batches + 

diversity of critical quality attributes 

 

 



Summary of FDA Advice on Statistics for Analytical 

Similarity Assessment for a Proposed Biosimilar 
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• Evaluate quality attributes consistent with risk assessment  

principles in ICH Quality Guidelines Q8, Q9, Q10, and Q11. 

• Consider risk ranking of CQAs with regard to their potential  

impact on activity, PK/PD, safety,  and immunogenicity 

• Use a tiered approach for assessment 

• Equivalence testing for some high risk attributes 

• Quality ranges (mean ± X SD) for other high to low risk attributes 

• Raw/graphical comparisons for other attributes 

• Seek FDA advice on individual development programs  

• FDA is considering these issues and intends to develop guidance as appropriate 

 From S. Kozlowski, DIA Meeting, Bethesda, Oct-15 

L. Christl, ODAC, Jan-15 



EU : current view on statistics for  

analytical similarity 
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From N. Ekman, DIA Meeting, Bethesda, Oct-15 



• Aim: Facilitate global development 

• Reference product must be authorised in the EEA 

• Comparability exercise: Non-EEA authorised comparator can be 

acceptable for certain clinical studies and in-vivo non-clinical 

studies, provided it is: 

 Authorised by regulatory authority with similar scientific/regulatory standards  

 Representative of the reference medicinal product (to be demonstrated by the 

applicant – bridging data required)  

“For Demonstration of biosimilar comparability at the quality level, side-by-side analysis of the biosimilar product (from commercial scale and 

site) with EEA authorised reference product must be conducted.  However, combined use of non-EEA authorised comparator and EEA 

authorised reference product is acceptable for the development of the Quality Target Product Profile of the biosimilar product.”  

Applicant to demonstrate that the comparator authorised outside the EEA is representative of the reference product authorised in the EEA. 

Overarching Guideline 
“Global Development” option: 

(i.e. Reference Product from non-EU area) 
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Global development 

Choice of reference product (RP): 

• A non EEA-authorised version of the RP may be used for certain 

clinical and in vivo non-clinical studies if 

– Authorised based on similar scientific and regulatory standards as EMA 

– Representative of the RP in the EEA  

• Bridging data  

must include 

– 3-way analytical comparison (structural and functional data)  

and may include 

– 3-way PK and/or PD comparison 

• Comparable requirements in EU and US 

 EMA Biosimilars and International Convergence | S. Haubenreisser | 20 September 2016 22 



Bridging study data: EP2006 
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http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/OncologicDrugsAdvisoryCommittee/UCM428780.pdf 

http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/OncologicDrugsAdvisoryCommittee/UCM428781.pdf 



Regulatory experiences on quality 

• Biosimilars require state of the art characterisation. 

• Quality is key – differences (at some level) always exist, i.e. 

heterogeneity expected / normal (may need justification). 

• MAA assessment needs to be flexible and utilise a range of 

techniques to accommodate variability and determine that 

there are no relevant differences.  

• Regulators ensure that a biosimilar is HIGHLY SIMILAR to the 

authorised originator (reference product). 
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Biological Medicinal Products 

Quality : assured by a number of activities 

          e.g. Subject of : 

                  Monograph 

    Comparability Exercise 

 

    Control Strategy / PQS 

 

          Residual Uncertainty 
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Utility of monographs for biologicals – 

Regulatory benefits / needs 

Regulatory Benefits 

• Provide a minimum quality standard (e.g. release tests). 

• Provide guidance on limits for certain critical attributes. 

• Monographs increase transparency, e.g. versus EPAR. 

• Facilitate convergence on robust (validated) methods. 

26 



Utility of monographs for biologicals – 

Regulatory benefits / needs 

Regulatory needs 

• Biologicals are heterogeneous and flexibility is important. 

• Robust methods should be state of art / alternatives possible 

(monograph should not be a development checklist). 

• Avoid including highly process dependent attributes. 

• Monograph (and reference standard) - NOT regulatory 

standards for demonstration of biosimilarity for MAA. 
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Biosimilars:  

EMA website  

landing page 
 

• Authorised Products 

• Presubmission / Q&A  

• Scientific Advice 

• Links to BMWP / guideline 
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Thank you 

Peter Richardson,  

Head of Quality Office  

Specialised Scientific Disciplines Department, EMA 

 

peter.richardson@ema.europa.eu 
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