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Pioneering medicine. Together

Lygature is a not-for-profit organization. It drives the development of new medical solutions for 
patients by managing public-private partnerships involving academia, industry and society. 

Every day, Lygature brings together people in many different disciplines and organizations – to 
pioneer solutions in medical technology and pharmacotherapy, and to serve patients worldwide.
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The NBCD Working Group: Towards appropriate, world-wide, science-
based approval and post-approval standards for NBCDs

6 December 20223

• Terminology
• CMC/Manufacturing 
• Characterization/CQAs
• PK/PD
• In vivo performance
• Substitution / 

interchangeability

• FDA / EMA / other regulators
• Knowledgeable institutes 

(e.g. WHO)
• Manufacturers
• Conferences

• Science-based
• Global alignment
• Educational
• Interchangeability?
• Substitution?

Engage in discussions Inform policyMap the issues

More info, full list of partners and funders: www.NBCDs.info

Numerous scientific outputs have been produced by the NBCD 
Working Group in the last years
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>15 papers

3 blogs

1 book published
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The rise of bio- and nano-technologies has accelerated the 
development of complex medicines

Conventional
drugs

(Nano) technology 
drugs

Biotechnology
drugs

Small molecule drugs
(MW <500d) 

e.g. ASA
Fully characterized

Complex (non-biological) drugs 
(MW range 5-900kDa) 

e.g. Iron carbohydrates, liposomes
Not fully characterized

Complex (biological) drugs 
(MW range 5-900kDa)

e.g. mAbs
Not fully characterized
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Regulatory guidance for complex drugs are being prepared 
around the globe

6 December, 20226

Published guidance for complex 
medicine developers by FDA

United States

Published guidance for complex 
medicine developers by EMA

European Union

Public consultation of draft 
guidance by NMPA

China

Public consultation of draft 
guidance by TGA

Australia

Public consultation of draft 
guidance by Health Canada

Canada

Disclaimer: This overview is not exhaustive
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EU regulatory framework for NBCDs, 
nanomedicines and their follow-on products

The framework for approval of medicines in Europe

6 December, 20228
From: Hussaarts et al.; Equivalence of complex drug products: advances in and challenges 
for current regulatory frameworks. Ann N Y Acad Sci. 2017 Nov;1407(1):39-49.
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National, decentralised or centralised procedures? 

6 December, 20229

Each EU Member State has its own national authorisation procedures

If a company wishes to request marketing authorisation in several EU Member States for a 
medicine that is outside the scope of the centralised procedure, it may use one of the 
following routes:

• mutual-recognition procedure, whereby a marketing authorisation granted in one 
Member State can be recognised in other EU countries;

• decentralised procedure, whereby a medicine that has not yet been authorised in the EU 
can be simultaneously authorised in several EU Member States.

https://www.ema.europa.eu/en/about-us/what-we-do/authorisation-medicines

Biotech products and ATMPs have to follow the centralised procedure 
to obtain marketing authorization (EMA)

6-12-2022
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Biotech products and ATMPs have to follow the centralized procedure 
to obtain marketing authorization (EMA)
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How do NBCDs compare to other drugs?

SMALL MOLECULE 
DRUGS

Molecular weight Low (<500)

Structure Simple, well-defined

Modifications Well-defined

Manufacturing
Chemical synthesis

Stability Stable

Immunogenicity Mostly non-immunogenic

Copy characteristics Identical copies can be made

NBCDs BIOLOGICS

High (range 5-900 kDa)

Complex, heterogeneous, defined by manufacturing process

Many options

Synthetic technologies 
(incl. nanotech)

Produced in living cells or 
organisms

Generally unstable, sensitive to external conditions

Immunogenicity varies Mostly immunogenic

Impossible to ensure identical copy versions

6 December, 202213

Adapted from GaBI Online – Generics and Biosimilars Initiative www.gabionline.net/Biosimilars/Research/Small-molecule-versus-biological-drugs, 
based on Declerck and Schellekens. 
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Copy characteristics Identical copies can be made Impossible to ensure identical copy versions

Adapted from GaBI Online – Generics and Biosimilars Initiative www.gabionline.net/Biosimilars/Research/Small-molecule-versus-biological-drugs, 
based on Declerck and Schellekens. 
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How do NBCDs compare to other drugs?

SMALL MOLECULE 
DRUGS

Copy characteristics Identical copies can be made

NBCDs BIOLOGICS

Impossible to ensure identical copy versions

GENERIC APPROACH
well-established worldwide

Authorization of 
follow-on versions

Pharmaceutical equivalence
+ Bio-equivalence

= Therapeutic equivalence

Interchangeable

? BIOSIMILAR  APPROACH
In use and gaining traction

Generic pathway?
Hybrid pathway?

Biosimilar pathway? 

Totality of the evidence
How similar?

Therapeutic alternative?

Interchangeable? 
Substitutable?

Based on Schellekens et al; Regul Toxicol Pharmacol. 2011 Feb;59(1):176-83.

6 December, 202215

How are NBCD follow-on versions approved in the EU?

6 December, 202216

SMALL MOLECULE 
DRUGS

Copy characteristics Identical copies can be made

NBCDs and 
nanomedicines

BIOLOGICS

Impossible to ensure identical copy versions

GENERIC APPROACH
well-established worldwide

Authorization of 
follow-on versions

Pharmaceutical equivalence
+ Bio-equivalence

= Therapeutic equivalence

Interchangeable

? BIOSIMILAR  APPROACH
In use and gaining traction

Generic pathway?
Hybrid pathway?

Biosimilar pathway? 

Totality of the evidence
How similar?

Therapeutic alternative?

Interchangeable? 
Substitutable?

Objective: 
 To look into the EU regulatory landscape of NBCD / NBCD follow-on products (until November 2018) 
 To assess the level of consistency and heterogeneity in the regulatory approach for individual NBCD products
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Today, the European regulatory landscape for approval of NBCD 
follow-on products is heterogenous 

 85 NBCD follow-on products marketed in the EU. 

 5 different originator products: Copaxone (20 & 40 mg/ml), Renvela (800 mg & 2.4 g), Venofer, Clexane and Diprivan

(10 & 20 mg/ml).  

 DCP (n=45), national procedure (n=30), MRP (n=11), CP (n=2). 

 >80% of DCP/MRP procedures by only 3 countries (i.e. DK, DE, NL)

6 December, 202217

 Time trend analysis in the EU shows an increase of the use of the hybrid application procedure via Article 10(3) for 

approvals of NBCD follow-on products

 Recent approval of Sucrofer® (a follow-on product for Venofer®) through the hybrid application procedure via Article 

10(3), in contrast to previous use of the generic application procedure via Article 10(1), shows a change in the 

regulatory approach for certain NBCDs in the EU

More consistency in the EU regulatory approach is proposed

6 December, 202218

….. NBCDs are currently not recognised as a separate product class, and no distinct regulatory pathway exists for the approval of 
NBCD follow-on products. This study shows the variation in the regulatory approaches for NBCDs and their follow-on products in 
the EU, predominantly relying on non-centralised procedures. 

…….. A more consistent approach for regulating NBCDs in the EU could already be achieved by building on the EMA guidance 
documents on nanomedicines and provide an outline on appropriate regulatory pathways for specific NBCD product classes (e.g. 
generic or hybrid application). 

……… Furthermore, like biotechnology-derived products or advanced therapy medicinal products (ATMPs), NBCDs could also 
benefit from a mandatory centralised procedure, as this will guarantee consistency in the scientific evaluation of follow-on 
products. 
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Global alignment on regulatory guidance for 
(non-biological) complex drug products ?

Regulatory guidance for complex drugs are being prepared 
around the globe

6 December, 202220

Published guidance for complex 
medicine developers by FDA

United States

Published guidance for complex 
medicine developers by EMA

European Union

Public consultation of draft 
guidance by NMPA

China

Public consultation of draft 
guidance by TGA

Australia

Public consultation of draft 
guidance by Health Canada

Canada

Disclaimer: This overview is not exhaustive
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Two failed attempts to approve follow-on version of liposomal 
doxorubicin in the EU are an example of the regulatory challenges

“the CHMP was of the opinion that the studies did not 
provide enough evidence to show that Doxorubicin SUN 
was similar to the reference medicine [Caelyx]”

Withdrawal of the marketing 
authorisation application

“the CHMP was of the opinion that there was insufficient 
evidence to show that Doxolipad was bioequivalent to 
Caelyx”

Medicine was refused authorization 
for use in the EU

20 July 2016 31 January 2019

6 December, 202221

Product complexity leads to different regulatory approaches 
worldwide

Doxil® (USA) 
marketed as 
Cealyx® (EU) 
by Janssen

Lipodox (Sun Pharma)

FDA (2012): temporarily imported without approval due 
to shortage of Doxil

DOXOrubicin Sun (Sun Pharma)

 FDA (2013): approved as a generic for Doxil

 EMA (2016): rejected as a generic for Cealyx

Glatopa (Momenta)

FDA: approved in 2015 through Generics application 
based on sameness defined by FDA, without clinical 
studies

Glatiramer Acetate (Synthon)

EMA: Approved in 2016 through hybrid application, 
including one Phase III study

6 December, 202222

Copaxone® 
Teva Pharmaceuticals
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Are we closer to alignment worldwide?

In September 2021 EMA and FDA have launched a pilot:

What type of results can we expect?

6-12-2022

Will it be used by generic companies? Will agencies share information on statistics 
of use?
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What is next? 
How can we prevent 
divergence of our 
regulatory approaches 
worldwide?

6 December, 202225

What do we need to advance the field?

Better analytical tools for in vitro and in vivo analysis

Identification of clinically relevant parameters (the critical quality attributes)

Better ways to measure efficacy and safety in the clinic

Scientific findings published by manufacturers (innovator and follow-on)

Engage all stakeholders in discussions

 Alignment of science-based regulatory views worldwide  

6 December, 202226
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NBCD Working Group c/o Foundation Lygature
Beatrixgebouw 

Jaarbeursplein 6

3521 AL UTRECHT

The Netherlands

www.NBCDs.info

E-mail: jon.devlieger@lygature.org
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