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The serine family.
One source,
many opportunities.

Evonik. Power to create.



About Evonik

In 2014, our approximately 33,000 Evonik employees produced sales of €12.9 billion and
an operating result (EBITDA) of €1.9 billion. Around 78 percent of sales are generated
outside Germany, providing convincing evidence that our business is global. Our business
activities are aligned with three global mega-trends: besides resource efficiency and
globalization, our focus is also on the key growth sector of health and nutrition. Here, the
pharma industry is part of the strategic core business of Evonik, and it has been for
several decades. As Evonik our track record builds on 50 years of experience in the produc-
tion of pharmaceutical-grade products. Our Health Care Business Line is firmly embedded
within the Evonik Group, enabling us to promise our customers stability and

staying power — essential for building long-term partnerships.

(@ evaniK

Serine — a vital amino acid for human health

First isolated in 1865 from protein present in silk, active pharmaceutical ingredients (APIs) and
serine derives its name from the Latin sericum, supplements. The efficacy of the treatments and
meaning silk. Being proteinogenic, serine is one of drugs they develop depends on the highest standards

the 22 amino acids in the human genetic code. The of purity. That is why they choose Evonik.
human body needs serine to function at its best, both

physically and mentally. As a non-essential amino More than five decades at the sharp end of the

acid, it does not have to be added to our diet from business have shaped us into the expert in essential
an outside source, but is produced by our own and non-essential amino acids, enabling us to deliver
metabolism. Sometimes, that is not enough. consistent quality reliably — around the world.

To our partners in the healthcare, nutrition and
pharma industries, serine is a key component in
developing and manufacturing a wide spectrum of

Serine was first obtained from silk protein, a particularly rich source, in 1865 — hence its name, derived from the Latin for silk, sericum.



Natural and synthetic serine -
the best of both worlds from one source

Over the past 20 years, Evonik Industries has continuously and consistently refined
its amino acid product offering, including the entire spectrum of serine products and

derivatives.

L-Serine

L-Serine occurs naturally and is involved in many
biological processes of the human metabolism. For
instance, it is essential to cell proliferation and brain
development. It also plays a crucial role in inhibiting
pain signals. And as a natural moisturizing agent,
L-Serine is an important skin nutrient.

Because of its biological importance, L-Serine
is much in demand for healthcare applications,
including:

+ Parenteral and enteral nutrition
- Pharma compound synthesis

+ Cell culture media preparation
» Cosmetics
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D-Serine, DL-Serine and further derivatives

As the non-naturally occurring version of serine,
D-Serine is used as a building block for the synthesis
of many APIs. Its efficacy is proven in the treatment
of tuberculosis and epilepsy, and as a neuromodula-
tor in therapies for depression.

Other derivatives, such as DL-Serine and L-Serine
methyl ester are also used as building blocks for

API synthesis and to enhance the effectiveness of
medications designed to treat conditions as varied

as iron deficiency, Parkinson’s disease and high
blood pressure. Our unique setup in biotechnology
and synthesis enables us to offer all serine-derived
building blocks for a host of APIs.




Serine-based active pharmaceutical ingredients (APIs)

API (example) Serine-based API building block Application

Aktiferrin DL-Serine Iron deficiency
Benserazide DL-Serine Parkinson’s disease
Cycloserine D-Serine Tuberculosis

Edivoxetine D-Serine Depression

Lacosamide D-Serine Epilepsy

Phosphatidyl serine L-Serine Loss of concentration and

memory capacity, dementia, ADD /ADHD

Ramipril L-Serine methyl ester High blood pressure

The Evonik manufacturing process for serine

For many decades, Evonik Industries has been Our strong expertise in biotechnology is an
purifying serine to the highest quality standards important asset in this process.

required by the pharmaceutical industry. As part of

our effort to push boundaries continuously in purity,  Our production facility is running with the capacity to
quality and reliability, and to do so sustainably, we supply L-Serine, D-Serine and DL-Serine at the multiple
are developing a proprietary enzymatic process for ton scale for all grades — from technical to full Good
the synthesis of L-Serine, D-Serine and DL-Serine. Manufacturing Practice (GMP).
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Our capability — your advantage

At Evonik, our full backward integration of The manufacturing, processing and storage facilities

manufacturing processes and complete control of at Evonik are routinely audited by health authorities

the entire supply chain are the best guarantee for: (the US FDA, French Health Authority ANSM, etc).
Just as important is the scrutiny of our customers’

+ Supply security auditing teams.

- Consistent quality

« Competitive pricing We can leverage our experience in DMF and cGMP
compliance, combined with our technical know-how,

Our Serine family — already subject to the highest into a competitive advantage for our customers.

quality-control standards — meets the strictest Also, our broad and deep technological platform en-

regulatory requirements: ables us to translate expertise into large-scale, on-
demand production of serine derivatives, such as

+ Compliance with US, European and Japanese BOC-D-Serine, D-Serine methyl ester and further

pharmacopoeias and the FCC derivatives.

« Certificate of Suitability of Monographs of the
European Pharmacopoeia (CEP)

« Drug Master Files (DMFs) in several countries

+ Kosher and halal certification

+ Compliance with the HACCP food safety standard




Technical data
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Europe, Middle East, Africa
Evonik Industries AG
Kirschenallee

64293 Darmstadt

Germany

PHONE +49 615118-3504
FAX +49 615118-843504

North America

Evonik Corporation

299 Jefferson Road
Parsippany, NJ 07054-0677
USA

PHONE +1732 981-5269
FAX +1732981-5030

Latin America

(except for Brazil and Mexico)
Evonik Degussa Argentina S.A.
Darragueira 38

B1609HDB San Isidro

Buenos Aires

Argentina

PHONE +54 11 4708-2070

FAX +5411 4708-2001

Brazil
Evonik Brazil Ltda.
Alameda Campinas, 579

Sao Paulo-SP
01404-000 — Jardim Paulista
Brazil

PHONE +55 11 3146-4138
FAX +55113146-4140

Contact

We look forward to showing you the
value we can add to your business.

For a personal consultation, please
contact our global sales support team:
PHONE +49 615118-3504
pharma-food-ingredients@evonik.com

Mexico

Evonik Mexiko S.A. de C.V.

Calz. Mexico Xochimilco No 5149 Bis
Col. Arenal Tepepan

Del. Tlalpan

14610 Mexico, D.F.

Mexico

PHONE +52 555483-0968

FAX +52 55 5483-1035

India & Bangladesh

Evonik India Pvt. Ltd.
Krislon House, Sakivihar Road
Sakinaka, Andheri (East)
Mumbai 400 072

India

PHONE +9122 6624 6908

FAX +9122 6624 6996

South East Asia & Pakistan
Evonik (SEA) Pte. Ltd.

3 International Business Park
#07-18 Nordic European Centre
Singapore 609927

PHONE +65 6 809-6822

FAX +65 6 809-6661

Australia & New Zealand
Evonik Pty. Ltd.

Suite 33, 1 Ricketts Road
Mount Waverly, VIC 3149
Australia

PHONE +61 3 8581 8405
FAX +61 419 538 197

You can also contact us with your

questions and enquiries via our website:

www.evonik.com/
pharma-food-ingredients

There you will find details of your
local contact.

EVOnNnIK

INDUSTRIES

Evonik Nutrition & Care GmbH

Kirschenallee

64293 Darmstadt

Germany

pharma-food-ingredients@evonik.com

www.evonik.com/pharma-food-ingredients

Evonik.Power to create.

China

Evonik Specialty Chemicals
(Shanghai) Co., Ltd.

55 Chundong Road
Xinzhuang Industry Park
Shanghai 201108

China

PHONE +86 21 6119 1032
FAX +86 21 6119 1473

Japan

Evonik Japan Co., Ltd.
Shinjuku Monolith 12F
2-3-1, Nishi-Shinjuku
Shinjuku-ku, Tokyo
163-0938 Japan

PHONE +81 3 5323-7430
FAX +81 3 5323-8789

Korea

Evonik Korea Ltd.
#601~603 CCMM B/D
101 Yeouigongwon-ro
Yeongdeungpo-gu
Seoul 150-869

Korea

PHONE +82 2320 4792
FAX +82 27832530

This information and any recommen-
dations, technical or otherwise, are
presented in good faith and believed
to be correct as of the date prepared.
Recipients of this information and
recommendations must make their
own determination as to its suitability
for their purposes. In no event shall
Evonik assume liability for damages or
losses of any kind or nature that result
from the use of or reliance upon this
information and recommendations.
EVONIK EXPRESSLY DISCLAIMS
ANY REPRESENTATIONS AND
WARRANTIES OF ANY KIND,
WHETHER EXPRESS OR IMPLIED,
AS TO THE ACCURACY, COM-
PLETENESS, NON-INFRINGEMENT,
MERCHANTABILITY AND/OR FIT-
NESS FOR A PARTICULAR PURPOSE
(EVEN IF EVONIK IS AWARE OF
SUCH PURPOSE) WITH RESPECT
TO ANY INFORMATION AND
RECOMMENDATIONS PROVIDED.
Reference to any trade names used by
other companies is neither a recom-
mendation nor an endorsement of the
corresponding product, and does not
imply that similar products could not
be used. Evonik reserves the right to
make any changes to the information
and/or recommendations at any time,
without prior or subsequent notice.
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