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Biotech drugs treat serious diseases



Today the average cost of treatment is high

Source : IMS Padds Q4 2010     EU : average EU5



Growing demand drives costs… and threatens to 
limit patient access (US example)

“A breast cancer patient’s annual cost 

for Herceptin is $37,000…

People with rheumatoid arthritis or 

Crohn’s disease spend $50,000 a year 

on Humira…

…and those who take Cerezyme to 

treat Gaucher disease….spend a 

staggering $200,000 a year…

“…the top six biologics already 

consume 43% of the drug budget for 

Medicare Part B”

Estimated daily treatment costs1

in USD per day

Small molecule 

drugs

Biopharma-

ceuticals

1 Source: NY Times, March 2010
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The “Biologics Boondoggle”
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High impact of Biosimilars are expected on 
healthcare cost savings



It may look easy to develop a biosimilar 
…

BUT ….. 



BIOSIMILARS DEFINITION



* In drug structure and physico-chemical profile

What is a BioSimilar   

Biologic drugs are complex / large moleculesBiologic drugs are complex / large molecules

Manufactured drugs 

may vary slightly* from the drug 
that was originally approved

Manufactured drugs 

may vary slightly* from the drug 
that was originally approved

As a ResultAs a Result

For example: 

batch to batch variation is 
often observed for any 

innovator’s drug

For example: 

batch to batch variation is 
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innovator’s drug

Slight variations, within 
well-defined product 
specifications, do not 

affect efficacy and safety 
as long as the 

manufacturing process is 
well controlled
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Why “similar” and not “identical” ?

A BioSimilar is a biopharmaceutical that is 

physically, chemically, biologically, and clinically 

similar to an approved biological reference product



How similar is too similar?





Such copies (biosimilars) are normally not fully identical to the innovator 
compound, but resemble it to a certain degree only.

Biosimilar



� Comparability has to be demonstrated to an EU 
approved product - reference product

� All studies have to be planned and conducted to 
find differences to the reference product, if there 
are any

� Comparability to the reference product has to be 
demonstrated, not “the response per se”

� Demonstration of comparability is a step-wise 
approach

Challenges to make a biosimilar





REGULATORY PROCESS FOR 

BIOSIMILARS



� Development of a biosimilar is to establish 
comparability of the follow-on compound and 
product to a well characterized innovator product 
with established clinical efficacy and safety.  Such 
innovator product is called “reference product”.

� EU has established a comprehensive regulatory 
system for biosimilars, comprising an overarching 
guideline, a guideline on quality issues, a 
guideline on non-clinical and clinical issues, 
product specific guideline and class specific 
guideline

Biosimilars - It‘s all about comparability



Challenges - Finding of the right Candidate

Innovative development Biosimilar development

Develop a new target

Characterize the compound

Establish the manufacturing process 

to consistantly manufacture the 

compound 

Innovative development program 

Take the established target

Use amino acid sequence of the 

innovator product

Develop a new compound (NBE)
Develop a compound meeting the 

profile of the innovator

Develop a manufacturing process to 

result in a biosimilar

Is the

compound when 

manufactured by the 

selected process 

biosimilar?

Biosimilar development program 

Yes

No

Challenges - Finding of the right Candidate



Challenges  – “The comparability 
exercise”

CMC NCS

Regulatory

Clinical Ph 1 Ph2 Ph 3

Regulatory

CMC NCS PK/PD Safety Efficacy

Comparability exercise

Originator Product

Biosimilar Product



Challenges  – “The comparability 
exercise”



� EU has established a comprehensive regulatory system for biosimilars, 
comprising an overarching guideline, a guideline on quality issues, a 
guideline on non-clinical and clinical issues, product specific guideline 
and class specific guideline

� The US regulatory system is currently under being established. Most 
likely the US will differentiate between “simple biosimilars” and 
“interchangeable biosimilars”

� Several countries have established national pathways, partially very 
close to the EU pathways, partially essentially different to the EU 
pathway.

� Key issue:  Each national / regional system requires that the reference 
product is a national / regional approved product.  This term is currently 
interpreted as the reference product needs to be sourced from the 
country / region.  Consequently a global development is rather 
challenging.

Overview on the regulatory environment



MONOCLONAL ANTIBODY 

BIOSIMILARS



Very complex biologicals 



Dr. Helmut Vigenschow, ratiopharm, 2010

To assess the effects of complex molecules in clinical use additional investigations are 

necessary.

Challenges - Complexity of the Compounds

Challenges - Complexity of the Compounds



New challenges ahead (1)



New challenges ahead (2)



Biotech Company Know-how mandatory



GENERAL ISSUES FOR 

BIOPHARMACEUTICALS & 

BIOSIMILARS









Highly similar originator products – “similar 
but nevertheless different”*

*



Epo alfa ≠ Epo alfa



� Development of a biosimilar is to establish comparability of 
the follow-on compound and product to a well characterized 
innovator product.

� Therefore, it is important to fully understand the 
characteristics and the quality of the reference product.

� Shifts in quality of the reference product heavily influence 
the development of the biosimilar.    

Challenges - Quality of the Reference Product

From Press Releases of Genentech and Amgen



Example: Genentech outsourced Rituxan to 

prepare for Avastin approval





� Monitoring batches of MabThera®/Rituxan® (rituximab)

- Shift in the identity profile measured by cation exchange chromatography

- Separation of differently charged variants, e.g. basic N-terminal glutamine
and C-terminal lysine variants.

Dr. Martin Schiestl, Sandoz, 2010

Challenges - Quality of the Reference ProductChallenges - The reference product may 
exhibit changes in quality attributes (1)



� Monitoring batches of MabThera®/Rituxan® (rituximab)

- Shift in glycosylation profile and ADCC potency

- Differences/shift in glycosylation pattern results in different potency in cell-
based assays.

Dr. Martin Schiestl, Sandoz, 2010

Challenges - Quality of the Reference ProductChallenges - The reference product may 
exhibit changes in quality attributes (2)



A biosimilar can sometimes be more similar 

to its reference product than a 

post-change version to a pre-change 

version of a single product



BIOSIMILARS

CONCERN ABOUT PATIENT SAFETY





1EMEA European Medicines Agency. European Public Assessment Report (EPAR) Neulasta®

2EMEA European Medicines Agency. European Public Assessment Report (EPAR) Ratiograstim®

TevaGrastim®

Almost same patient numbers as for Neulasta®

in clinical development  programs





DO BIOSIMILARS

INCREASE ACCESS TO BIOLOGICAL 

DRUGS?



THE FUTURE OF BIOSIMILARS



• Biological market relatively small but 
rapidly growing

• Pharmemerging markets leading growth

• Biosimilar market continues to double and 
now approaches $200m worldwide

• Success of Biosimilars variable

– Regional impact: Germany greater than 
France

– Product Impact: Epoetin greater than Growth 
Hormone 

• Plenty of opportunity ahead
Biological/Biotechnological and Biosimilars’ Market: 

the Global Outlook Douglas M. Long, IMS Health, USA



Challenges – Convince users that biosimilars are with 
no compromise on quality, efficacy and safety



The concept of biosimilarity is evolving 
with science and experience…

Biosimilaarit - lääkehoidon peikko vai pelastaja?                
Niklas.Ekman@fimea.fi



Thank you for your attention


