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Product Development Made Simple:

A quarter billion dollars and 10 years.



So, you want to develop a new active 

ingredient for a new pesticide in the 

current market righté????



After your visitééLet me know what the shrink says é.
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È Crop protection market is mature

È Must target one or more of the big six crops

È Biotechnology - adoption of GM technology has 

enabled the increased use of herbicide tolerant and 

insect resistant crops

È Substantial increase in regulatory requirements and re-

registration programs in USA and EU

È Technology changes in the R&D process

È Generic manufacturers

Chemical Industry Consolidation ïWhy?
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The Bankerôs view of R&D

Theoretical Cash Flow of Product Lifecycle

New Product

Year 1 Year 20

Bank/Investment

Year 10



How often does innovation succeed?

One out of 200 !



Number of years between discovery and 

first sales
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Long-term Commitment

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

but .....

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

A new product should be .....

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



Directed Chemistry

10,000 ï15,000

Primary Screening

2,000 ï3,000

Secondary Screening

750

Profiling

10

Field

Screening for Biological Activity
From 1 million to 10

1.000.000

(Ultra) High Throughput Screening 

(u)HTS

HTS

Random Chemistry

10,000 ï15,000

Microscreening



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 



R&D Needs Scientific Expertise

Genetic engineering

Genetics

Biochemistry

Bioinformatics

Combinatorial Chemistry

& Robotics
Chemistry

Microbiology

Entomology

Seed technology /

treatment

Plant breeding

Plant pathology

Conventional

TodayEcobiology

Toxicology

Technologies

Nanotechnology



Industry and Academia Backed by Bayer

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

ÈPioneering research

ÈContinuing education

ÈUndergraduate training

Industry sponsorship insures
survival of leading centers

ÈState support is too variable

Bayerôs commitment to these
programs is unrivaled

ÈIn past 4 years

È> $6,000,000

Èto 36 faculty

Èat 28 institutions

States where Bayer supports Urban Entomology research
FY2003 to FY2006



BES Development and Training Center, Clayton, NC
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A Worldwide Network of Field Trial Facilities

Asia
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SEA Calauan (PHI)

America 
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Trial Group
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Costa Rica
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ÅField trials in all climate conditions on numerous crops 

ÅLocation in 2 hemispheres allows 2 testing seasons per year for main crops

ÅFocus on biological performance to benefit from a solid basis before decision on development
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Regulatory Output

ÈAcute oral LD50

ÈAcute Dermal LD50

ÈPrimary eye irritation

ÈPrimary dermal irritation

ÈAcute inhalation LC50

ÈDermal sensitization 

(allergic reaction)

ÈAcute delayed neurotoxicity

ÈChronic toxicity - rodent/non-

rodent

ÈOncogenicity (cancer/lifespan)

ÈReproduction (2 generations)

ÈMutagenicity (gene mutation, 

chromosome abberation, DNA 

repair)

È90 day feeding - rodent and non-

rodent

È21 day dermal

ÈTeratology (birth defects)

Toxicology

Environmental Toxicology

ÈAvian

ÈAcute oral

ÈReproduction

ÈSimulation and field tests

ÈAquatics (multiple species)

Èfreshwater fish (acute)

Èfreshwater invertebrates

Èfish lifecycle

ÈEsturine and marine invertebrates (acute)

ÈSimulations and field studies

ÈNon-target species

Product Chemistry

ÈProduct Identity

È Technical and formulated product

ÈAnalysis of certification of active ingredients

ÈMethods of analysis

ÈCertification of limits

ÈPhysical and chemical characteristics

ÈMelting point

ÈSolubility

ÈVapor pressure

ÈOxidation and reduction

È pH

È Flammability/explosibility

È Log P

Metabolism

ÈAerobic soil and aquatic

ÈAnaerobic soil and aquatic

ÈPlant metabolism (3 crops)

ÈRat metabolism

ÈCow / Goat metabolism

ÈChicken metabolism

ÈFish metabolism

Residue Chemistry

ÈMethod of Analysis

ÈNature of residues

ÈPlant and livestock

ÈMagnitude of residues

ÈField crops

ÈProcessed food and feed

ÈMeat, milk, poultry, eggs

ÈProposed tolerances

ÈFQPA

Environmental Chemistry

ÈHydrolysis

ÈPhotodegredation

ÈWater

È Soil

È air

ÈMobility

È Leaching

È Absorption / desorption

È Volatility

ÈDissipation

È Soil

È Aquatic

È Forest

ÈBioaccumulation

ÈRotational crops (greenhouse and field)

È fish



Commitment, Risk, Funding
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