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NBCD Working Group

• The NBCD working group has the mission to ensure that 

appropriate science-based approval and post-approval 

standards are created and globally introduced for NBCDs to 

ensure patient safety and benefit. 

• The Working Group collaborated with many different partners over 

the years including the Nanotechnology Characterization Lab, 

Sanofi-Aventis Groupe, Teva Pharmaceutical Industries Ltd., 

Allergan Plc (Abbvie), Vifor International Inc., University of Lisboa, 

University of Geneva, University of Basel and many more. 

• Hosted by Lygature, a not-for-profit organization based in the 

Netherlands, the working group consists of experts from industry, 

academia, and knowledge institutes. 

• In addition to in-kind contribution of all partners, funding was 

provided by Allergan Plc, Teva, Sanofi, and Vifor International Inc.

• www.NBCDs.info

http://www.nbcds.info/


The Mission & Vision of the NBCD Working Group: 
From awareness in science towards alignment in practice
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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



Non-biological 
complex drugs



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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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
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Adapted from GaBI Online – Generics and Biosimilars Initiative www.gabionline.net/Biosimilars/Research/Small-molecule-versus-biological-drugs, 

based on Declerck and Schellekens. 

http://www.gabionline.net/Biosimilars/Research/Small-molecule-versus-biological-drugs
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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. 

http://www.gabionline.net/Biosimilars/Research/Small-molecule-versus-biological-drugs


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

Totality of the evidence

How similar?

Therapeutic alternative?

Interchangeable? 

Substitutable?

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

A non-biological complex drug (NBCD)…

• … is a synthetic medicinal product that is not a 
biological medicine

• … with an active substance that is not homo-
molecular but contains different (closely related, 
often nano-particulate) structures

• … that cannot be fully characterized by 
physicochemical analytical means.

A well-controlled robust manufacturing 
process is fundamental to ensure quality, 
safety and efficacy.

23 February, 202511

Nanoemulsions

Liposomes Polymers

Micelles

Iron-carbohydrate complexes

Full definition NBCD:Crommelin et al. Different pharmaceutical products 

need similar terminology; AAPS J. 2014



What is an NBCD? (2)

NBCDs are used to treat a variety of serious medical conditions including cancer, auto-immune 
diseases, infectious diseases, anemia, and more.

Doxorubicin 
liposomes

• Cancer

• Originator: 
Doxil® (Janssen)

Iron sucrose

• Anemia

• Originator: 
Venofer® (Vifor
Pharma)

Glatiramer acetate

• Multiple sclerosis

• Originator: 
Copaxone® (Teva 
Pharmaceuticals)

Cyclosporine 
ophthalmic emulsion

• Chronic dry eye 
disease

• Originator: 
Restasis® 
(Allergan)

Sevelamer carbonate

• Control of 
phosphorus levels 
(chronic kidney 
disease) 

• Originator: 
Renvela® (Sanofi)

Patisiran lipid 
complex injection

• Polyneuropathy 
caused by hATTR
amyloidosis

• Originator: 
ONPATTRO® 
(Alnylam)

23 February, 202512

Disclaimer: This overview is not exhaustive
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Demonstration of Bioequivalence
challenging

challenging

simple

Small molecule drugs with ‘simple’ dosage form

Biologics

NBCDs (incl. nanoparticles*)
Albumin-

bound 

nanoparticles*

Swelling 

cross-linked 

polymers

Iron 

carbohydrates*
Glatiramoids*

LMWHs*
Ocular 

emulsions*

Liposomes, 

dendrimers &

polymeric 

micelles*

MABs

INS

IFN ß

EPO

FSH

GH

Adapted from Hussaarts et al. Annals of the NYAS 2016

Disclaimer: 

This landscape is meant for 

illustrative purposes only! 

The positions are indicative.

Products with 

complex dosage 

form

Small molecule 

drugs

Other Complex Drugs

Topical drug 

products
Inhalers
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The complex drug landscape (an impressionist view)



Product complexity leads to different regulatory approaches 
worldwide

Doxil® (USA) 
marketed as 
Caelyx® (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 Caelyx

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

23 February, 202514

Copaxone® 
Teva Pharmaceuticals



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
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Regulatory guidance for complex drugs are being prepared 
around the globe

23 February, 202516

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



Guidelines are developed to assist developers

Quality assessment

WG of non-

biological 

complexes

Revision iron sucrose 

injection monograph

Modernization of existing 

monographs, development of 

new ones for NBCDs

Reflection papers, industry guidance, educational session 

(authorities)
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Frameworks for 
evaluation of 

Complex Drugs

- EMA

- FDA

- Harmonization?



The framework for approval of (complex) medicines in Europe

23 February, 202519
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.



National, decentralised or centralised procedures? 
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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)

23-2-2025



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

23 February, 202524

 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

23 February, 202525

….. 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. 



FDA approval pathways for (nano)medicines

23 February, 202526 Hussaarts et al., Ann. N.Y. Acad. Sci. (2017), Complex drug equivalence: advances and challenges, doi: 10.1111/nyas.13347



FDA Draft Guidance, issued December 2017

NBCD WG main comments:

• It reads as a white paper

• Deals with NDAs and ANDAs

• Premise renders the document invalid for 

many products

• Product specific guidance more useful

• CQAs key topic
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Multi-stakeholder discussions lead to clarity and understanding:
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Multi-stakeholder discussions lead to clarity and understanding:
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Glossary! 



FDA draft guidance on Therapeutic Equivalence 2022:
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Complex generics are now high on FDA’s agenda 
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Complex (generic) drug products are defined as a product 
with:
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• a complex active ingredient(s) (e.g., peptides, polymeric compounds, complex mixtures of APIs, and 

naturally sourced ingredients);

• a complex formulation (e.g., liposomes and colloids);

• a complex route of delivery (e.g., locally acting drugs, such as dermatological products and complex  

ophthalmological products and otic dosage forms that are formulated as suspensions, emulsions, or 

gels);

• a complex dosage form (e.g., transdermals, metered dose inhalers, and extended release 

injectables).

https://www.fda.gov/drugs/guidances-drugs/upcoming-product-specific-guidances-complex-generic-drug-

product-development

https://www.fda.gov/drugs/guidances-drugs/upcoming-product-specific-guidances-complex-generic-drug-product-development


A pragmatic regulatory approach for complex generics
through the U.S. FDA 505(j) or 505(b)(2) approval pathways

23 February, 202533 Ref: Klein et al., Ann. N.Y. Acad. Sci. 1502 (2021) 5–13



What is next? 
How can we prevent 
divergence of our 
regulatory approaches 
worldwide?
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There is no harmonization in terminology worldwide
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Hybrid medicines are medicines whose authorisation depends partly on the results of tests on the 

reference medicine and partly on new data from clinical trials.

This happens when a manufacturer develops a generic medicine that is based on a reference 

medicine, but has a different strength, a different route of administration or a 

slightly different indication from the reference medicine.

https://www.ema.europa.eu/en/human-regulatory/marketing-authorisation/generic-hybrid-medicines

https://www.ema.europa.eu/en/glossary/hybrid-medicine
https://www.ema.europa.eu/en/glossary/clinical-trial
https://www.ema.europa.eu/en/glossary/generic-medicine
https://www.ema.europa.eu/en/glossary/route-administration
https://www.ema.europa.eu/en/glossary/indication
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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?

23-2-2025

Is it considered useful by generic companies? Will agencies share information on 
statistics of use?



Reflecting on 10 years of NBCD activities

 Increase of worldwide discussions around complexity of products

 Guidance documents developed worldwide 

 EMA & FDA parallel scientific advice mechanism in place

 Complexity of product AND complexity of assessment acknowledged in 
newly proposed EU pharma legislation: 

“Training opportunities will be provided so that all Member States build expertise in new areas of science and 
technology, so they can actively contribute to the work of the regulatory network in assessing and monitoring 
medicinal products, including cutting edge innovative and complex medicinal products.” from: Proposed 
Regulation.

Proposed:  Complex Hybrids  Centralized through EMA

Simple Generics  national agencies 
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NBCD Working Group c/o 
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