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Richter-Helm offers services for (co-)developmenta nd
manufacture of biopharmaceuticals

Business Units and Services
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In- & O'ut-Licensing Contract development
Marketing & Sales Contract manufacturing

Business Development Team

GMP-Production Facility, Bovenau
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Richter-Helm was one of the first companies to prod
recombinant proteins in accordance to GMP-guideline

uce
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History of Richter-Helm

Timeline

3 development and production locations

1987

1997

1998

2000

2003
2007

2009

Foundation of Pharma Biotechnologie
Hannover and start of GMP production

Acquisition of Pharma Biotechnologie
Hannover (PBH) manufacturing plant by
Strathmann Group

Building up of development facilities in
Hamburg

Planning and start of construction of the new
GMP facility in Bovenau

Start of production in the new GMP plant

Acquisition of Strathmann Biotec by a Joint
Venture of Gedeon Richter Plc. and HELM AG

Fully remodelled Hannover facility in operation

 —"
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More than 20 years of experience in
biopharmaceuticals production
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Streamlining their biotechnology activities Gedeon Richter
Plc. and HELM AG formed the dynamic joint venture

Owners structure

Gedeon Richter Plc.,
Budapest, Hungary

HELM AG, Hamburg,
Germany

Founded 1901, Richter sells APIs and
finished form drugs to nearly one
hundred countries around the world

Largest Hungarian pharmaceutical
company, today

Turnover in 2008 was ~940 million €
generated with 10,500 employees

Traditionally strong brand name and a
well established sales network in
Hungary as well as in Central and
Eastern European and CIS countries

In the USA and the ‘'traditional’ 15 EU
countries Richter's products are
marketed under a framework of
strategic partnerships and long-term
supply agreements

www.richter.hu

HELM is one of the world's leading
independent chemicals and
pharmaceuticals marketing
enterprises with branches and sales
offices in more than 30 countries.

HELM world-wide sales in 2008 were
9.1 billion €

Business Unit Pharma:

- Global sourcing and marketing of
active pharmaceutical ingredients
(APIs) and finished products

- Chemical and pharmaceutical
development of generic APIs and
finished products of conventional
dosage forms

www.helmag.com




Richter-Helm offers development and manufacturing f
small to commercial scale

rom

Locations and capabilities

GMP
Development GMP pilot production
centre, plant, plant,
Hamburg Hannover Bovenau

» Strain development

* Process development in
down scale model of
manufacturing equipment:

- Multifermenter systems
-15 L fermenters

- Primary recovery
equipment

- Chromatography skids
- Filtration units
* Bioassay development

* Analytical development in
state of the art equipment

GMP compliant multipurpose
facility

Manufacturing in up to 300 L
fermenter scale

State of the art DSP
equipment

Clean room facilities category
D-AiInB

GMP compliant multipurpose
facility

Manufacturing in up to 1500 L
fermenter scale

4500 m? production area

Manufacturing license for
proteins, DNA and vaccines




Technologies and services offered by Richter-Helm | nclude
all tasks needed for biopharmaceuticals production

Biopharmaceuticals Production Value Chain

. Process -
Process .
Strain Development / CI!nlcaI Commercial
Development / Analytical Transfer / Trial Supply production
Optimization Scale-up Phase | to IlI
Development

Potential Products

Production in prokaryotes:

* Recombinant proteins (e.g. cytokines, growth factors, antibody
fragments, surface antigens)

» Bacterial vaccines (e.g. attenuated whole cell vaccines)
e Plasmid DNA

Production in eukaryotes (yeasts)

* Recombinant proteins (e.g. cytokines, surface antigens)
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Manufacturing economics

The Effect of Reducing the Number of Operational Un  its

Increasing Productivity

* Increased yield
o Simpler PD / process (facility & operations)
* Reduced CapEx & OpEX

 Increased throughput of product / products (facility
utilisation)

e Lower burden of QC and QA




Manufacturing economics

Current Manufacturing Trends

Examples

 Disposable unit operations elimin:

FURTHER
IMPROVEMENTS

* Inline dilution replaces buffer prer
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Case study

Optimization of Manufacturing Process

Project summary

« chimeric protein (fab fragment + effector molecule)
* high-cell-density fermentation process utilising E.coli
» Product is secreted into the medium

 Project status: Finished Phase Il manufacturing




Current Manufacturing Process

|:> Separation

4

Depth filtration

4

0.2 pm Cross-
Flow Filtration

4

10 kDa Cross-
flow Filtration

4

Microfiltration




Future Manufacturing Process

—>

Microfiltration




Future Manufacturing Process

EBA Development challenge

“Optimise USP unit operations and maintain existing DSP operations”

1) Does EBA technology fit with the product?
2) Combine EBA technology with existing DSP!

3) Compare Expanded Bed Adsorbents!
- Streamline (GE Healthcare) vs. Fastline (Upfront) -




Expanded bed absorption

Basic principle of operation

Operation Phase
1 2 3 4

flow direction 1\ 1‘ 1\

Sedimented bed (Storage)

Expanded bed (Equilibration)

Expanded bed (Sample application, Washing and Elution)
Expanded bed (Regeneration / CIP)

WD




EBA operation set-up

g Waste /
EBA Eluate

uv

Flow EBA-
direction column

EBA EBA

EBA load flowthrough eluate

Buffers / @
EBA Load

Pump Pl




Direct Capture using EBA technology

|:> Separation
{1

Depth filtration

Microfiltration I:>




Value of Direct Capture |

Reduction of process time
Depth Micro-
Filtration filtration

shiftpattern; | g hours> 12 hours 10 hours

continuous operation

Expanded bed adsorption

hth
Furation

Micro-

HARVEST filtration

3-shift pattern;
continuous operation 14 hours > 1 hour >




Value of Direct Capture Il

Reduction of CIP time

Filtration

filtration

4 hours

HARVEST

hth
Furation

Expanded bed adsorption

filtration

4 hours

6 hours

4 hours




Direct Capture using EBA technology

Advantages summary

1. Reduce process time
} = Reduce facility time

2. Reduce CIP time
3. Lower media consumption (WFI, steam, buffers, etc.)

4. Lower burden of QC samples

5. 1.8-fold increase of yield using Fastline SP
(“no” increase using Streamline SP)

* Increase of process robustness
* Increase of yield / productivity
» Decrease of Cost of Goods




Thank you!

Richter-Helm Biologics GmbH & C. KG
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Upfront Chromatography A/S
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Thank you!

www.richter-helm.eu



