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Product Development Made Simple:
A quarter billion dollars and 10 years.
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I Bayer Family of Vector Products
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We do not work in isolation!

ES NA

Development
44 scientists

ES Professional NA
200+ employees

Environmental Science

800 employees
130 Scientists
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..and we have some impressive resources at our disposal!

In 2005 Bayer CropScience invested
>$650 million on Research and
Development

3700 scientists Worldwide

In 2005 Bayer Environmental Science
spent $60 million on Product
Development and Technical Service

$20m spent by BES in North America

BES invests $3m annually with North
American universities
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Industry Leadership in Action
BES Development and Training Center, Clayton, NC
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What’s Buzzing £

- A Newsletter for Mosgquito Control Professionals

Industry Leadership in Action
What's Buzzing ... the electronic newsletter of vector control industry
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Spring Start-Up

jucts in stora

General

o

Prior to the end of the mosquite season. take an
inventory of products fo be stored and identify those
that nesd special freatment, such as heated
storage. An end-of-season inventory is also a good
securty precaution for insurance purpeses and wil
help identify your cldest stock, which should be
usad first when the next season begins.

Storage facilities vary considerably, but should be
maintained at 50° to 80°F. Always store products in
their original containers and ensure ids are fully
closed.

If products must be stored in unheated buildings
during the winter. some formulations will setfle,
layer or crystallize during the colder months. This is
a reaction to the cooler temperatures and is no
cause for alarm. Before using these products. bring
the product fto & working temperature,
approximately 70°F and then shake or agitate the
container to remix all contents.  Using of a drum
warmer may be necessary. This should retum the
product fo @ homogeneous, usable state

When cold product is moved info & warmer area,
remember it can take more than 24 hours for an
contents fo reach the warmer temperature. The
time requirsd o complstely warm the product may
be significantly longer when the initial temperature
is very low or fhe vessel is largs.  Allow sufficient
fime for the product temparature to stabilize and
fully agitate the product befors uss. If solid or
crystalline particles are observed, the product may
raquira mare fime for warming and agitafion.
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Water-based products

O FFAST producis such as Aqua-Reslin®, which are water-
based, can be frozen without harm. However, they must
be thoroughly and gently warmed and agitated before
use.

O When packaged in 1- or 2.5-gallon containers. these
products may be warmed, inverted and shaken by hand
to remix contents.

O Larger contsiners of Aqua-Resiin, such as 30-gsllon
drums. shoukd be warmead in the sun, moved to a heated
room or warmed by a drum warmer. They can then be
agitated using the FFAST™ Injector or carefully rolled
back and forth uniil completely mixed. All FFAST
products, regardiess of how they are stored. should be
agitated prior to use, espedially when held for extended
periods. Mote: FFAST products are non-flammabile.

Qil-based products

O Oilbased products such as Scourge®, Permanone® and
Pyrenone®, when packaged in 1- or 25-gallon
containers, should be warmed, inverted and shaken by
hand to remix contents. Larger containers, such as §-,
30-. or 58-gallon drums can be moved to a heated room
or placed in the sun to warm. then rolled back and forth to
tharoughly remix contents.

Always thoroughly read and follow all label instructions

*
FF% Aqua-Reslin’
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What is FFAST ™ ?

The Challenge:
* Develop a formulation for LILY using water but one
that will not evaporate quickly like standard EC
formulations.

The Benefits:

*  Water is friendlier o the environment.

*  Water is better for workers since it prevents the
practice of diluting with oil

*  Water requires no storage since in use with the
FFAST Injector mixing is completed only when
spray units are filled.

s Water is less expensive than oil when used as a
diluent

The Answer: FFAST

FFAST stands for Film-Form Agueous Spray Technology.
This patented technique that alows water droplets to
behave as oil droplets. It is curently available only in
Bayer Aqua-Reslin®

FFAST formulati use long-chain alcohel lzcules to
form a protective film around each Agqua-Reslin droplet as
it leaves the nozzie of ULV sprayers  This film makes
droplets highly resistant to evaporstion. so they maintain
their optimum size while moving through the target zone
effectively killing mosquitoes.
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—#— Conventicnal EC formulation —l— FFAST formuiation

Evaporative rate of suspended droplets at 95° F and
30% RH.
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Below is the sequance of events for a single dropist in a
FFAST formulation from Bayar.
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Migration of leng-chain alcohol to the surface.

Evaparation of

roduced rais

Time scale Trom atomization io Surace
flim formalion - 2 - 3 seconds

Long-chain alcohol forms & complete stable film at
the droplet surfaca

After more than 10 years of research, demanstration
trials and use in mosquite sontral programs, Aqua-Reslin
has proven to be a valuable tosl in aduiticide programs.
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Industry Leadership in Action

Younq Scientist of the Year

Bayer recognizes that tomorrow’s business and technical solutions will come
from today’s young researchers

The program was designed to reward and encourage excellence in research by
the next generation of scientific leaders in Urban Entomology

2006 Young Scientists:

* Eric Paysen, Clemson University ) Py Ervirermenta Scence
Young S

Faculty adviser: Dr. Pat Zungoli

+ Alvaro Romero, University of Kentucky
Faculty advisor: Dr. Kenneth Haynes

+ Matthew Tarver, University of Florida
Faculty advisor: Dr. Phil Koehler

sl

& Year:

Judging Committee: Greg Baumann, NPMA Frank Meek, Orkin
¢ Mark Sheperdigian, Rose Pest Solutions Dr. Roger Gold, Texas A&M University Dr. Philip G. Koehler, University of Florida

+ Dr. Nick Hamon, Bayer Environmental Science
A
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Industry Leadership in Action
Bayer Outreach - Schools and Science Education
‘Making Science Make Sense’ ( )

Kevin Connally, BES Field Sales
Rep, talking to school-aged children
about insects and sciences at the
Entomological Society of America’s
Eastern Branch community outreach
program in Charlottesville, VA (March
12, 2006)
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Industry Leadership in Action
Long-term Commitment

Number of years between discovery and
first sales

11-

10.5-

1995 2000 2005*
B yvears 8.3 9.1 10

Phillips McDougall for American Crop Life / European Crop Protection Association
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Industry Leadership in Action
Luck and Science

The number of compounds Bayer CropScience screens per
year to discover just ON€ or tW0O new commercial products

200,000

» Competition
150,000 » Performance
= Toxicology

» Environment

100,000

50,000

O_
1950's 1960's 1970's 1980's 1990's 2000's
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Screening for Biological Activity
From 1 million to 10

Random Chemistry Directed Chemistry

10,000 — 15,000 10,000 — 15,000
Microscreening _’ Primary Screening

2,000 - 3,000
Secondary Screening

L

750

Profiling

!

10
Field
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What is the current cost of
developing a new
agrochemical product?
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Industry Leadership in Action
Commitment, Risk, Funding

Phillips McDougall for American Crop Life / European Crop Protection Association

Development costs

250+
200+
1501

$m
100+

50+
0_‘

1975-1980

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

Phillips McDougall for American Crop Life / European Crop Protection Association

Development costs
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Industry Leadership in Action
Commitment, Risk, Funding

Phillips McDougall for American Crop Life / European Crop Protection Association

Development costs
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Industry Leadership in Action
Commitment, Risk, Funding

Phillips McDougall for American Crop Life / European Crop Protection Association

2004
Development costs estimated
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A word or two about Patents

¢ US patents filed before 8.6.95
have 20 years from application or
17 years from grant, whichever is
the longer

¢ 9 — 11 years from discovery to 7
7N
market , //Q//%

= @@é

¢ <11 years to recoup the
investment before generics entg&

N,

e
You're in luck—I've just invented patents.’
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Industry Leadership in Action

New active ingredient
discovery and development is a
costly, time consuming,
complex, highly competitive and
uncertain business....

....and only the best survive

B
Bayer I



Industry Leadership in Action
Innovgtion - size and experience matters

American Rhodia Union Carbide
Chemical Paint| L_Division Ag Products
AmChem Chipman
Rhone-Poulenc
Rorer Amchem Amchem Products

RorerPharma | May and Baker Rhone-Pouleng Aventis
CropScience
Schering AG TUCO (Upjohn)
. NOR-AM
[Morton Norwich] 5 A Grem
NOR-AM Products FBC Wellcome AgrEVO Bayer
Fison Hercules | |[American Hochst - CI’ODSCIenCe
Hochst_Rousse ¥
Boots Boots/ Roussel Uclaf
Hercules Am.
Pittsburgh Moba
Coke and Chem. Bayer y
Baychem Bayer
Geary Chem.
Chemagro Miles Laboratories
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The Banker's view of R&D
Theoretical Cash Flow of Product Lifecycle

Bank/Investment

+ve
New Product
=
ke
LL .
= Time
(/)]
o
@)
-ve

Year 1 Year 10 Year 20
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Basic Manufacturer Consolidation

Position

1990 1995 2000 2005

e | e zenesa T | Momsano T | BayerCS

CBmer | L AgEwo Avents o Monsanto
DuPont e Baye | BASEAC D | RASE

e Monsanto | Moensanio | Bayer | | DowRsH

_ DowBanco | __AmCyanamid __ | | Dow

e BASE T | DowBlanco

L sadoz | BASE_____

...scheing | [ sandoz

o Am. Cyanamid __
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Managing Innovation!

g
SALES ARE g OUR PLAN IS TO § EEEDEEEEEEM
LIKE A ROCK. 5| oF boonickey THAT [#| 5 OOUS0R PART
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How often does innovation succeed?

How many of 200 new product and design ideas are
successful on the market?
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How often does innovation succeed?
... onel!
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Industry Leadership in Action
Partnering with Academia

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

+ Pioneering research
¢ Continuing education
¢ Undergraduate training

Industry sponsorship insures
survival of leading centers

+ State support is too variable

Bayer's commitment to these
programs is unrivaled

¢ |n past 4 years
+> $6,000,000

+ to 36 faculty

+ at 28 institutions

»

States where Bayer supports Urban Entomology research
FY2003 to FY2006

B

A . :
sa¥er) Bayer Environmental Science

R



“The best way to predict the future is to create it.”

Peter Drucker

Thank you for your
patience and attention!




