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Nanotechnolgy: Innovation Driver

for BASF 0-BASF

The Chemical Company

2006 — 2008: Investment into cross-divisional strategic research
focusing in five growth cluster of about 925 Mio. €

Energy management

Raw material change

Plant biotechnology

Nanotechnology

White biotechnology in Million €

Between 2009 and 2011 we continue our efforts
with investments up to € 1 billion.



Nanotechnoloqgy: Contribution to

climate protection 00 - BASF

The Chemical Company
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According to a study of the British Defra, nanotechnology could reduce

greenhouse gas emissions by up to 2 % in the near term and up to 20 % by 2050.
The study included fuel additives, photovoltaics, hydrogen technology,
energy storage and heat insulation.



Nanotechnology enhanced sales
products O - BASF

The Chemical Company

0.3 Millimeter*
(300,000 Nanometer)

dirt-resistance bioavailability sun protection
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Interdisciplinary EHS nanotechnoloo

management at BASF 0 -BASF

The Chemical Company
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Responsibility: BASF Code of

Conduct Nanotechnology O0-BASF

The Chemical Company

B The BASF Code of Conduct is a voluntary

commitment to responsible action to: Code of Conduct
protect employees, customers and Nanotechnology
business partners
protect of the environment 2 s o o 2 rarktoouzy, . I o o G o e

oppermunities offered by technologl=al progress, we want o use rew

partICIpate In Safety researCh tecmologles when manuaciurng Innovathve snd markel-grase

procucts. Sy on the Gasle of thess concrebe procucts can a raticnal

asseesmen| be conducted of ihe potentla risks, compared with thea

communicate openly and to contribute to EESTEn e Lcted of e ples s e win e
- - willrgness (o pursle o surlties ard rsks on & gradud basls Wil

the publlc dlalogue rnm\':g Imnﬁ:\r.znl:- bnsip:on now  toohrokogloc :;:.c.blc Acoan
IPnovEIve compaTy, We Nave wihin Tis pocess 3 spedal

recponclblily  fowondc our cmployect, suchomos, cuppliers and

SD{I!N but also towards foure ger'emﬂ{ra Thks code of conouct

B Support of VCI guidance on responsible eSS e n e e s
production and use of nanomaterials i tr st e vttt

perfarmance or new properies usig targesd procuction and the 1=
of new, nanzecae natenals,

B The protection of numan Ife and the environment kE a

The BASF Code of Conduct describes the e ricpe ot corany

m We |denbtity sources of ®sk for our employess Inoour

framework for our activities and is published e e e s

on our website at: www.basf.de/dialogue- Ao pEIET, e et
nanotechnology
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Implementation of the Code of Conduct

Nanotechnology: Occupational Safety O-BASF

The Chemical Company

, We identify sources of risk for our employees in our laboratories,
production plants, packing facilities and storage facilities and eliminate
these using the appropriate measures.”

BASF Guide to safe manufacture
of nanoparticles at workplaces:

Guide to safe manufacture and for activities invelving

m work as far as possible in closed systems

m f this is not possible, technical and organisational e
measures are taker i

B working areas subject to nanoparticle emissions e
are monitored by exposure measurements LT S

B BASF contributes to the development of
measurement methods
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Implementation of the CoC
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: O-BASF
with employees

Direct talk Dialogue Events .
with the 2008 and 2009: Dialogue
supervisor event jointly organised with
labour union and workers (& BCE
council on innovation, politics,
occupational safety and toxicology
Hotline Siche
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2006. Each e.gin
employee is requested to seek C(‘)m an = |
nano experts advice if working pany
newspaper !

or intranet “




Implementation of the CoC

Nanotechnology: Information of customers mo-BASF

The Chemical Company

Circulation of information along the supply chain

B Communication via contracts, technical information, hotlines, customized
training workshops or safety data sheets (SDS).

B SDS are automatically sent to the customer.

B SDS contains information on composition, first aid measures, accidental
release measures, exposure control and personal
protection as well as toxicolo-gical information.

o g o = L TR

B BASF has up-to-date SDS available in 34 languages.

B The company started to include specific
information on nanoparticle handling in the SDS.
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Implementation of the CoC

Nanotechnology: Information of customers ©O-BASF

The Chemical Company

BASF

The Chemical Company X80
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Implementation of the CoC

Nanotechnology: Safety Research O-BASF
-BASE ¥ BA_SF internal HESI / ILSI _
The Ghes Comeny projects (exposure — Nanomaterials
measurements, Program
method B ACC Nanomaterials
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Implementation of the CoC

Nanotechnology: Safety Research O0-BASF

The Chemical Company

Progress in Nanotoxicology raises new gquestions:

>Skin >
>Lungs >
>Body >
>Genetic Material>
>Environment >

iTest Methods >

Can nanoscale materials penetrate skin?

How are nanoscale materials uptaken by the lungs and
which effects do they have?

How are nanoscale materials distributed in the body and
which effect do they have?

Can nanoscale materials damage the genetic material?

Do have nanoscale materials effects on animals and the
environment?

How can the toxicity of nanomaterials be tested?




Implementation of the CoC

Nanotechnology: BASF Dialogforum Nano | [0 -BASE

The Chemical Company

B BASF Dialogforum Nano established in 2008

B Goal: To build trust, to create transparency and bring forward issues
currently discussed in politics and public

B Participants: Environmental groups, consumer groups,
churches, sustainability think tanks

B 2 Events in 2008: One on neutral floor in Kassel, Germany,
another at BASF Lu site including plant visit

M |ssues:

Nanotechnology Governance
(Regulation or self regulation)

Safety
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Implementation of the CoC

Nanotechnology: arency v

The Chemical Company

Nanotechnology - BASF - The Chemical pany - Corporate Website - Microsoft Internet Explorer
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O - BASF

The Chemical Company

Large majority for the
legislative report on
Novel Food

O\ Large majority for an
A\ | update of EU legislation
4 on cosmetics

Labelling: Ingredients with the B A specific risk assessement for

Prefix “Nano-* food being produced by
Safety assessment needed nanotechnology
Strengthening manufacturer B Labelling: “(Nano)“ next to the
resposibility ingredient

Support from all major parlamentarian
groups for the Initiative Report
on Regulatory Aspects

Own- initiative
report (EP)

B Product Data Base
B Labelling of Nano products
B Regulatory Review



O - BASF

The Chemical Company

ETC Group

, The smaller the particle, the more reactice
o and toxic their effect. This should come as
Size Matters! no surprise, because this is exactly the way

ETC Group: New information provides more evidence for

mandatory moratorium on synthetic nanoparticles I n W h i C h C at al yS tS ar e m ad e to e n h an C e

The ETC Group today releases a new Occasional Faper, “No Small Matter IT: The Case fora

e et industrial chemical reactions.*

synthetic nanomaterials that are bemg manfactured in the laboratory and m some cases
commercialized, in the absence of tesfing for health, safety and environmental impacts.

“Even though mdustry 1s scaling up the mamifacture of nanoparticles and carbon nanotubes there
appear to be no government regulations i Europs or North America to ensure the safety of
workers or consumers,” says Kathy Jo Wetter, ETC Group ressarcher. “A few national
govenmments are beginnng to consider some aspects of nanotech regulation but no government _ ENDSTATION MENSCH
15 giving full consideration fo the socioeconomuc, environmental. and health myplications of this '
powerful new industry,” notes Wetter. The ETC Group reports that nanoparticles are already
availzble to consumers in sunscreens (melnding some intended for children, from infancy
onwards) and cosmetics, among other products. However, regulators do not test nano-sized
materials for health, safety and environmental impacts if their macro- or micro-sized
counterparts have already been approved.

“In light of this astonishing neglizence,” savs Pat Mooney, Execntive Director of ETC Group,
“and because consumers are already bemg exposed to synthetic nanoparticles, the call for a .

mandatery moratornum is the only rezsonable policy response ™ | B Aus dem Labar
Atomtech (or nanotech, as the mdustry prefers to call 1t) refers to the manipulation of matter on auf de Teller
the scale of the nanometer, where atoms and molscules are measured i billionths of meters.
Ordinary materials such as carbon, when reduced to the nanoscale, often exhibit novel and
npredictable maits such as extraordmary strength, cheneal reactivity, electrical conductivity. or
other characteristics that the same material does not possess at the micro er macro-scale
Compantes are already producing tons of nano-scale particles (pure elements, simple compounds
and composites) for use in bulk sprays, powders and coatings. Today, nanoparticles are used m
the mamifacture of ransparent sunscreens and cosmetics, scratch-resistant eyeglasses, stain-
repellant fabrics, ant-graffiti coatings for walls, and more. Some of the materials are fanuliar
compotmds that have not previously besn marketed on the nanoscale. Other synthetic forms of
nano-scale carbon — such as nanotubes- are being manufactured for the first time and two recent
studies mdicate that they can canse damage to hng tissue n mice.

According to the ETC Group, the current market for nanoparticles is small, but analysts predict it
will exceed $900 million by 2003. Some of the world's largest companies (DuPont, BASF,
L"Oréal, Hewletr-Packard, Mitsubishi, Tovota, and IBM) as well as some of the world's smallest
(NanoProducts, Nanophase, Altair) are ratcheting up nanomaterial research quickly. e

ETC Group News Release ing nono-sunscreens \ Winzi gen
April 14, 2003 1

Im Reich des
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O - BASF

The Chemical Company

Nanotechnology is one of our key future issues.

For BASF nanotechnology is an area of great opportunity: it offers us the
possibility to develop innovative and successful solutions.

Parallel to the technological development BASF implemented
management structures to deal with related EHS issues.

The basis for our responsible and sustainable development is our Code of
Conduct.

In line with our CoC, we implemented safety guidelines for our
employees.

Moreover, we actively particpate in the safety research for nanomaterials.
In addition, we carry on an open dialogue with politics and the public.

However: Public and political pressure is increasing, raising new
guestions for our strategy.



O - BASF

The Chemical Company

Zinc oxide particles protect against sunburn Nanocubes can store energy-rich gases

Dr. Wolfgang Gerhardt
E-mail: wolfgang.gerhardt@basf.com
Phone: +49 621 60 40140
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