©yRentschler

Biopharma

Generation Change in Biopharmaceuticals Production
From Fed-Batch to Hybrid Processes



Key Facts About the Global Pharmaceutical @Rentschler
Industry in 2013 Biopharma

330 Mrd. U gross value addd in
2013 7 equivalent to the gross
domestic product of Austria in
2014.

Pharmaceutical industry covered
3.6 % of the global share of global
gross value added of the
manufacturing industry.

L 4.8 million employees i equivalent
) to the polulation of Ireland.

68500 u gross value added
per employee. ] o
)/
3.9 % annual growth rate of
employment from 2005 bis

2013.
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Approvals for Biopharmaceuticals on the EU ©Rentschler
Are Higher than Ever Biopharma
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biopharmaceuticals
I i i are on the market.
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Ge r ma Bipphamaceutical Pipeline Is Well-Filled ®©Rentschler

2/3 of active ingredients are monoclonal antibodies

Change from the prior year
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+3%
399

Monoclonal
Antibodies

+1% -6% +10% 2016
116 98 23

Biopharmaceutical Employment Number

Companies in Germany (change from the prior year)
(change from the prior year)

365 (+1.7%) 44100 (+8.1%)
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Pharmaceutical Location Germany ©yRentschler

The biggest in Europe (EU28 + Switzerland, 2015) Biopharma
Employees Manufacturer
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Number 2 in Europe, Number 4 in the World ©yRentschler
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Clinical Studies
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A Seemingly Easy Way from Gene to Therapy ©yRentschler
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Product Purification

From Gene to Bedside

Molecule Host cell Upstream Downstream Fill
design selection process process finish
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A Sequence A Proteases A Stirring A Pressure A Agitation
A Hydrophobicity A Oxidative stress A Temperature A Shear forces A Shear forces

A Media components A Trace metals A Mixing A Excipients

A Posttranslational A pH A pH A Oxidation
modifications A Air/liquid interface A Air/liquid interface A Freeze-thaw

A Osmolality A Light A Light

Factors affecting protein stability
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Pioneering Cell Culture Bioprocesses in 1967
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From Basic Pilot Research to Manufacturing Sciences @©yRentschler

Biopharma

1990: GBFO6s 100 | R01b: e n P b a 2xt3@0 I@WINc e | |
culture-based bioprocess research Facility for cell culture-based
biopharmaceutical manufacturing
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