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Boehringer Ingelheim Biopharmaceuticals

Cell Culture Technology and Fill & Finish

Fermentation Capacity Biberach

12  x 15,000 L Bioreactors
10  x 2,000 L Bioreactors
10  x 400 L Bioreactors
10  x 80 L Bioreactors

CP1

Microorganism Fermentation

Fermentation Capacity Vienna

2  x 6,000 L Bioreactors
3  x 300 L Bioreactors
3  x 30 L Bioreactors

Leading position in biopharmaceutical technologies, which we aim to expand 
further
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Changes of Cell Culture Manufacturing Capacities at PCOs 
by Mergers and Investments (1995-2010)
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Total Volume:

PCOs: 1.851 KL 

CMOs: 422 KL

2009 2014

KA3

Cell Culture Capacity of PCOs and CMOs (BioR > 8,000 L)

PCOs 
87%

Lonza 7%

BI 6%

* Celltrion: 80 % of the available capacity will be dedicated for Biosimilars from 2010 onwards

Total Volume:

PCOs: 2.436 KL 

CMOs: 380 KL



Worldwide Biopharmaceutical Pipeline: Status 2009
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Increased development of NBEs for microbial and mammalian technology based on a 
strong preclinical development pipelineF

BI hastheright
technologiesforthe
worldwidepipeline

Ratio cell culture / 
microbial products

60 / 40

Manufacturing Technology

376

255
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Probabilities of Success to Market for NCEs and NBEs
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Source: 2006 CMR RD Industry Success Rates:  514 NCEs and 49 NBEs  are represented in this analysis
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Fast Track to Clinic

IND Filing

3 months stability

Release of Phase 1 product

Production of Ph 1 product

Tox study

Release of tox material

Production of tox material

Basic process development

Non-clinical PK, PD

Generation of preclinical product

MCB, WCB Preparation Release

Clone decision

Clone selection

Proof of concept in animal models

Candidate selection

Generation of first material

Transfection, Amplification

Vector

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

TL2
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Integrated Product and Process Development

1 2 3 4 5 6

Preclinic

Phase I

Phase II

Phase III

BLA

IND Phase I

Expression 

System 

defined

Process 

Scalability            

Validated 

Validated 

analytical 

methods     

Viral safety 

Viral safety 

dossiers

Primary 

definition of 

process

No process 

validation

Activity 7 8

Year

Phase II Phase III Commercial

Refinement of process 

operational control 

parameters

Development of scale 

down process models

Process outer limit 

definition

Finalization of process 

control parameters

Fixed and defined 

process and products

Pivotal process 

validation and 

characterization studies

Validated 

manufacturing 

process

Well-characterized 

product

TL1



The Future of Biologics 9

Overcome Challenges for Commercialization of 
Monoclonal Antibody Therapeutics

Limited number of clinical relevant target create competitive environment

Neutralization of clinical targets requires high dose monoclonal antibody
therapeutics

Limited application to extra cellular target neutralization

Product technology platforms for efficiency increase: Enhancement of ADCC, CDC, 
ADC, prolongation of half life, decrease of immunogenicity

Alternative immunotherapeutic platforms: Antibody mimetics and Protein Scaffolds 
including T ½ design

Product-related process technology platforms for time-to-clinic development of 
economic manufacturing processes
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Generation of a Fully Human Antibody

AK2

Human Monoclonal
AntibodiesMouse with Human Ig genes

Immunization with
Growth Factor ReceptorGene Transfer

ms IgH

ms Igx

hu IgH

hu Igx

Four distinct genetic
modifications functionally
replace the mouse immunoglobulin loci
with human immunoglobulin loci

HuMAb-
MouseTM
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How to Make Monoclonal Antibodies Even More Effective

Part of the effect of monoclonal antibodies due to the stimulation of the immune 
defense

AK2
Y Tumor cell

Killer 
leukocyte

Y Complement
activation

Antibody with immune
effector function

Antibody with immune
effector function

Antigen, e.g. growth factor receptor

Efforts in antibody engineering to increase the immune effector function


