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Biotech drugs have bee a great success story...
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Effective and highly selective

Targeted unmet medical need

• Improving existing therapies: coagulation factors, insulins

• New drugs with new modes of action:

• oncology,

• autoimmun diseases,

• hepatitis, 

• rare diseases

We know how to produce them

Success story for patients

Success story for biopharmaceutical companies
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Top 10 best selling drugs 2018
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Rank Product name Company Substance 
Sales 

(billion $) 

Patent expiry 

EUR USA 

1 Humira Abbvie  adalimumab 19.9 expired 2023 

2 Eliquis BMS/Pfizer  apixaban 9.8 2022 2023 

3 Revlimid Celgene  lenalidomide 9.7 2028 2024 

4 Keytruda Merck (MSD) pembrolizumab 7.1 2028 2028 

5 Enbrel Amgen etanercept 7.1 expired 2029 

6 Herceptin Roche trastuzumab 7.0 expired 2019 

7 Avastin Roche bevacizumab 6.9 2022 2019 

8 Eylea Regeneron/Bayer aflibercept 6.7 2022 2020 

9 Opdivo BMS nivolumab 6.7 2026 2027 

10 Xarelto J&J/Bayer rivaroxaban 6.5 2024 2024 
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...too successful?
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If the trend continues, healthcare will consume an ever-growing and 
unsustainable proportion of the developed nations’ wealth

Projected healthcare spend
Percent of GDP1

OECD countries 2005 2030 2050 2070

US 15.3 24.9 36.7 65.6

Switzerland 11.6 18.8 27.8 49.8

France 11.1 18.0 26.6 47.6

Germany 10.7 17.4 25.6 45.9

Greece 10.1 16.4 24.2 43.3

Canada 9.8 15.9 23.5 42.0

Netherlands 9.2 14.9 22.0 39.5

Denmark 9.1 14.8 21.8 39.0

Italy 8.9 14.5 21.3 38.2

UK 8.3 13.5 19.9 35.6

1 Linear extrapolation; assumes healthcare continues to grow at +2.0% above GDP

Source: „mHealth: a new vision for healthcare”, 2010, McKinsey&Company
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Structural complexity of biopharmaceuticals
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Possible structural variants of an IgG1 molecule
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Importance of ‚omics’ in process development
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2002 – FDA initiatives
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• Pharmaceutical cGMPs for the 21st Century –
A Risk-Based Approach

• Guidance for Industry – Quality Systems 
Approach to 

Pharmaceutical Current Good Manufacturing 
Practice 

Regulations

• Guidance for Industry – PAT - A Framework for 
Innovative 

Pharmaceutical Development, Manufacturing and 
Quality 

Assurance

2004 – approval of the documents
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Widespread acceptance of the initiatives
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ASTM Committee E55 on Pharmaceutical Application of PAT

E 2363 - 06a

Standard Terminology Relating to Process Analytical

Technology in the Pharmaceutical Industry

E 2474 – 06

Standard Practice for Pharmaceutical Process Design

Utilizing Process Analytical Technology

E 2476 – 09

Standard Guide for Risk Assessment and Risk Control

as it Impacts the Design, Development and Operation

of PAT Processes for Pharmaceutical Manufacture
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ICH Guidelies related to Quality by Design
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ICH = International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use
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ICH Guidelies related to Quality by Design
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ICH = International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use
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THANK YOU FOR YOUR 

ATTENTION!


