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Product Development Made Simple:
A quarter billion dollars and 10 years.
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So, you want to develop a new active
iIngredient for a new pesticide In the
current mar ket ri1 gfr
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After your visitéeLet me kno\

B
Bayer Environmental Science
R




Innovation - size and experience matters

American Rhodia Union Carbide
Chemical Paint| LDivision Ag Products
AmChem Chipman
Rhone-Poulenc

Rorer Amchem Amchem Products

Rhone-Poulend

RorerPharma] | May and Baker Aventis
| CropScience
Schering AG TUCO (Upjohn)
. NOR-AM
|Morton Norwich NOR-AM Chem
NOR-AM Products FBC Wellcome AgrEVO Bayer
Fison Hercules | |American Hochst . CI’ODSCIenCe
Hochst_Rousse
Boots Boots/ Roussel Uclaf
Hercules Am.
Pittsburgh
Baver Moba
Coke and Chem. Y Y
Baychem Bayer
Geary Chem.
Chemagro Miles Laboratories
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Chemical Industry Consolidation T Why?

m/

Crop protection market is mature

m/

Must target one or more of the big six crops

rn/

Biotechnology - adoption of GM technology has
enabled the increased use of herbicide tolerant and
Insect resistant crops

m/

Substantial increase in regulatory requirements and re-
registration programs in USA and EU

m/

Technology changes in the R&D process
Generic manufacturers

m/
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Basic Manufacturer Consolidation

Position

.1990 1995 2000 2005

_ CibaGeigy | ___ CbaGeigy | ___ Sygema | ___ Syngenta

e | T Zemesa | . Mensamo | L BajerCs

o Ewer | L AsEw Aventis . Monsanto____
DuPont e Bmer | lBASEAC U | BASE

e Monsanto | Monsanio | Bayer | | DowRsH

_ DowBanco | __AmCyanamid ___ | | Dow

L sandez | mAsE___

. schenng____ | [ Sandez____

o Am Cyanamid___
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The Banker s view o
Theoretical Cash Flow of Product Lifecycle

Bank/Investment
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How often does innovation succeed?

One out of 200 !
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Long-term Commitment

Number of years between discovery and
first sales

114
10.5

1995 2000 2005*

Ml years 8.3 9.1 10

Phillips McDougall for American Crop Life / European Crop Protection Association
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Still Interested ?7?

A new product should be ..... but
highly researched
superior to other products
highly selective to mosquitoes
long-lived in the market
broadly active on pests
active on pest target sites
able to be used in aerial wide areas

fast-acting on vectors

low-priced

not more expensive

applicable to crop markets also

not create resistance problems

inactive on non-target insects

inactive on mammalian sites

not leave crop & environmental residues

preferably not as a neurotoxicant
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Screening for Biological Activity
From 1 million to 10

Random Chemistry Directed Chemistry

10,0007 15,000 10,0001 15,000
Microscreening _» Primary Screening

2,00071 3,000
Secondary Screening

2l

750
Profiling

10
Field
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R&D Needs Scientific Expertise

Worldwide, Bayer has more
than 3000 scientists devoted to
agrochemical Research and
Development

200 scientists are dedicated to
Pest Management and Vector
Turf and Ornamental
Development
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R&D Needs Scientific Expertise

Plant pathology
Genetic engineering

Q' ‘ Genetics

Plant breeding

Seed technology /

treatment
Ecobiology Today Biochemistry
Technologies
Entomology Conventional

Bioinformatics

Nanotechnology

Microbiology D
Toxicology
Combinatorial Chemistry

Chemistry & Robotics
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Industry and Academia Backed by Bayer

The vitality of Urban Entomology programs is critical to advances
In the pest management industry:

E Pioneering research
E Continuing education
E Undergraduate training

Industry sponsorship insures
survival of leading centers

E State support is too variable

Bayer6s commit men
programs is unrivaled

EIn past 4 years
E> $6,000,000 > ”
States where Bayer supports Urban Entomology research

E to 36 faculty FY2003 to FY2006
E at 28 institutions
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BES Development and Training Center, Clayton, NC

3. BACKED 5
e/ by BAYER. Bayer Environmental Science
R



Brazil [ Paulinia
Canada ]
Columbia M Baranquilla

||
Costa Rica m
Mexico |
USA M Pensacola
= Fresno
M Champaign
m Kansas
I Sabin
W Leland

B Trial Group
© Field Station

A Worldwide Network of Field Trial Facilities
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Costa Rica ‘
Columbia. Ivory Coast

J RSA

Field trials in all climate conditions on numerous crops
Location in 2 hemispheres allows 2 testing seasons per year for main crops
Focus on biological performance to benefit from a solid basis before decision on development
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Regulatory Output

Toxicology

Environmental Toxicology
Product Chemistry

Metabolism

Residue Chemistry

Environmental Chemistry

Hydrolysis
Photodegredation

E Water
E Soail
E air
E Mobility
E Leaching
E Absorption / desorption
E Volatility
E Dissipation
E Soil
E Aquatic
E Forest
E Bioaccumulation

E Rotational crops (greenhouse and field)

E fish
B
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Commitment, Risk, Funding

Phillips McDougall for American Crop Life / European Crop Protection Association

Development costs

250
200 1
150 -

$m
100 -

501 -
O 4
1975-1980

(Aventis, BASF, Bayer, Uniroyal, Dow, DuPont, FMC, Monsanto, Sumitomo, Syngenta) 8 . .
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Commitment, Risk, Funding

Phillips McDougall for American Crop Life / European Crop Protection Association

Development costs

250 1
200 1
150 1
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100 -
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