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Our Current Environment. ..

Budget deficits (national, states), $135 /
barrel oil, global warming, food
shortages, water issues, food safety
housing meltdown, weak $,

unemployment rising, erosion of global

competition, emerging plant diseases,
natural disasters —

When has there ever been a more urgent need for
Innovation and partnersnips to transtrer research
~~moutcomes to our customers ana stakenolders?!
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The Challenges of Today...

€
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..American leadership is anything but assured in

today’s global economy — in fact, it’s very much
at stake. We face more significant challenges to
our innovative capacity and long-term
competitiveness than ever before. To succeed in
the face of growing challenges we’te going to
need extraordinary efforts from industry,
educators, and policy makers.

And we’re going to need our federal labs
to continue in their long tradition of rising
to meet our toughest challenges.”
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ARS The Larg@sﬂg Agrncu]tmra] R@S@ar@h
Organization in the YWorld

“ARS conducts research to develop and transfer solutions to agricultural
problems of high national priority and provide information access and
dissemination to:
e ensure high-quality, safe food, and other agricultural products
assess the nutritional needs of Americans
sustain a competitive agricultural economy
enhance the natural resource base and the environment, and
provide economic opportunities for rural citizens, communities, and
soclety as a whole.”

» Over 2100 scientists at 100 locations, many co-located
with Land Grant universities.

~ » 1100 projects in 22 National Programs

http://www.ars.usda.gov/Research/Research.htm




How Does Industry Partner with
ARS for Commercialization?

Through the Office of Technology Transfer...

» Licensing current protected technologies
(including plants) to private sector firms for
commercial production.

» Cooperative Research and
Development Agreements (CRADAS)
establish research partnerships to solve
Industry problems.




Technology 1ranster: the adoption of
research outcomes for public benefit

.Ea.“‘..

Cm'mon




Office of Technology Transfer

Centralized in policy and approvals, licensing, marketing;
decentralized in negotiation and implementation of CRADAS

Licensing Tech Transfer

Coordinators
o 7 specialists
with life
science / ag
background

Patenting Marketing

« 10
registered
patent
agents

4 senior
licensing
specialists

HQ based

Targeted
marketing

Web

subscribe o
Located In Tech Alerts
Beltsville,

MD: Peoria,

Distributed
across

Partnering : :: geographic

opportunities g

IL; Albany,
CA
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ARS Goals of Technology Transter

Public mission — a problem solving agency

> Transfer of technology is the primary
objective --- not licensing income

» Protect intellectual property principally if it
enhances technology transfer

» Facilitate development of cooperative
research agreements with private sector

firms for further R&D in agricultural
industries.




ARS Decision-Making Principles

= ARS conducts research to develop and transfer
solutions to agricultural problems of high

national priority. = L/censing policies are
/MISSI0N. ariven.

= Research programs are designed with
stakeholder input, and outcomes are

measured by positive impacts. 2 ARS has a
“Imarkert pull” orientation.

= A variety of tools are available for partnering
and technology transfer. = Use the right
too/ for the Job.




Types of Tools Used in
Technology 1ransfer

Confidentiality Agreement

Material Transfer Agreement (MTA)
Patent P\/PC

License Agreement

Trust Fund Cooperative Agreement
Memorandum of Understanding (MOU)
Non Funded Cooperative Agreement
Cooperative Research and Development

At AT AN AN

Agreement{CRADR)

Partnership Intermediary Agreement

>
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ARS Licensing Goals

= Use the patent system to facilitate
technology transfer

= Provide an incentive for investments by
the private sector

= Support small business enterprises and
entrepreneurs

= Support investments by U.S. businesses
INn International markets




ARS [icensing Practices

= No licenses are required for research-only
use of ARS inventions.

= \ost commercial licenses are exclusive or
partially exclusive.

= Exclusive commercial licenses for plant
varieties  reserve the right to make the
licensed varieties available to others for
research and breeding.




ARS Licensing Practices:
Applying for a [icense

= Detailed Iinstructions are available on the
ARS Partnering webpage.

= This IS an Interactive process. Licensing
Program staff are available to answer
guestions throughout the application
process.

= This iIs NOT a bidding process. The first
application received for an invention Is
evaluated on Its merits.




Annual Report to Congress on 1echnology
Transter —-- 'Y 2007 License Metrics

http://www.ars.usda.gov/Business/Business.htm

> Licenses:
> Active: 339 (130 with unive
»>New In 2007: 25

»Biological Materials: 22 (51

» Licenses with products on
from university co-ownead

» 30 are plant materials (plar
Variety Protection Certifica




Marketing — “I'echnology Alert”
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U.S. DEPARTMEN (jF AGRIC ULTLRE. AGRICULTURAL RESEARCH SERVICE

Ammal Production (all anumal-related technologies) Crop Production (all crop-related technologies)
Agquaculture Soybeans

Cattle Corm

— 1 P

To sign-up, contact:
Tara Weaver-Missick, Marketing and Information Specialist
USDA. ARS Office of Technology Transfer

E 5601 Sunnyside Avenue Room 4-1172
Beltsville, Maryland 20705-5131
C Phone: 301-504-6965 Fax: 301-504-5060

E-mail: twm@ars.usda.gov

P Natural Resources Biobased Products/Bioenergy
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Models for Developing and 1 ransterring
Technologies to the Private Sector

Background Invention

(developed in USDA)

Seek Private
Sector Interest

HomeEAbout ARSE Help Contact Us{ En Espafiol

For Commercialization

l

Marketing Section
«Creates summary for web
eTargets industry

Federal
Register

Notice

Licensing
Section
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The CRADA Model for Developing and

Transterring Technologies to the Private
Sector

i I E EEEEEEEEEEEEEEEEEEEEEEEENERN

Private Sector ARS Scientist | = Manufacture &
Research Need . Market

Technology

Transfer .~ Corporation negotiates
Coordinator license (no FR notice)

Cooperative Research
& Development

Agreement _ _
(gRADA) Subject Invention
(developed under CRADA)
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Cooperative Research and Development

Agreement (CRADA)

Benefits to Firms:

» Access to ARS research capacity

» First right to negotiate Exclusive License for
Subject Inventions without FR notice

» Confidentiality (competitive advantage)
» Opportunity to compete in global markets

Benefits to ARS:

»Results-Oriented Research/Impact
»Market information

» ldentification of Licensee
»Resources (For the Project)




CRADA Partners

»> May be an individual company, group of
firms, association, university or combination
of above

»> May include cooperation with another
Federal agency.

»> ARS actively seeks CRADAs with small and/or
minority-owned businesses

» No need to “compete” for CRADAs, we are
free to choose the best partner

»> Approved through ARS line management &
program management




CRA

JA Negotiations

Firms May Provide:

€ Expertise €Employees
€ Materials €Funds

€Equipment €Facilities

ARS May Provide Any of the Above

Except Funds




Iour regional research centers, provide the major

portion of ARS’s capability for research and development of
technology to increase the use of agricultural products and
thereby enhance the economic viability and competitiveness of

U.S. agriculture. g
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Prlot Plants of the Regional
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RESOURCES:

Specifioally defined areas are avaiable far safe and confidential processing of agricutiural crops and maril
ucts leading fo edible food products and non-food biobased products and fusis. The space is fiexible alov
of modular equipment as wel & the assembly of coordinated process sequences. The pilat b are =
with process equpment represanting most important unit operations needed for foods and crop coners
component separation.

PARTNERSHIPS:

We are eager to expiore new parnerships that would make use of the WRRC Filot Plants in such areas a
opment of new bichased products, biofuels and bioenergy from agricultural products/yproducts; new heal
forms ufiizing fruits. vegetables. and cereal grains, and water and energy-eficient new meshod) —
ing and preservation. Fartnerships may tzke the form of Cooperative Research and Develof [}
Truste, and Reimbusables.

FU'IURE'

es to improve the RAD Faoilty to meet present and future needs, 3 muliphass modemiz
bgr ARS in 1857. Phases 1 and 2, which addressed major parts of the area used primariy for &
and biafuel research, were completed in 2005 Phase 3a modemization, which wil include ad
research capabiiity as well as upgrades 1o the Food Frocessing laboratory and its exirusion faf
0 be complsted in 2008, The modemized facility will b2 home to research invoiving 70 o mar
search Service scienlisis and scientfic support stafl, as wed as indusiry Cooperative Research
Agreement: partners and University collabarators, many of whom are already using the faciity
prooseds.

James N. Seiber, Center Director,
510-558-5600
sseber@pm LS. gov,
Dravid Micholson, Technology Transfer Coordinator,

Danic Nichoisongd ars.usda.gov
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Partnerships

The Center is eager fo explore new
parinerships that would expand the use of the
SRRC Piloi-Plant faciities. Cument areas of
research interest include food processing,
ollseed exfraction, fiber processing and
finlshing, pyrolysis processes, bio-fuels
development, and environmental testing, but
most areas of value-added agriculiural
product and process development can be
accommodated.

A number of indusin~government interactions
have been undertaken within the pilof -plants
from short-term specific research projects, with
SRRC personnel performing most of the work,
to extended Interactive collabaorations, with
extemal personnel located onesite over
sustained periods.
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Milkng equipmen? (knife, hammer, aftrition, pin
mils, efc.)

Rcm:mrs !gluss and stainless steel jacketed
reactors

Fiber carding, drawing, spinning, knitting and
weaving operafions

Nor=woven fiber processing

Fobric wet processing, dyeing and chemical
treatments

Solvent exiraction and processing

Extrusion (single and fwin barrel screw
exfrudersj

Ulirafiliration

Ulfrasonic freatment

Evaperation

Pellefing

reaIvifigg,
been

Canler Director's Office
S04-2B64212

Focikfios Engnecr, Homy Solhyoo,
E04-2864-4412

healhjoo@sme. ars.usdo.gov
Office of Iuchndog\r Transfor,
Don Nordlul
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Prlot Plants of the Regional

USDA*ARS
NATIONAL CENTER
FOR AGRICULTURAL

UTILIZATION RESEARCH

PILOT PLANT

Research Centers

The Power of Partnering

Agreements between NCAUR and s fndusiry, university, and
iR o ¥ .

production and formulaion fectmalogies.
Examples inclrde:

& Anew matahworking fluid derived from saybean oil rather
than pelroleum, previding parfarmance banefils and lower
cost

From its beginning, NCALIR has worked directly with indust
mist notal

to achieve rasults of global significance, first and
wdeveloo the melnou for the mass production of pendillin.

wdw
To facilitate fechnology transfer, NCAUR offers pilot plant

scale-up for industrial products, bicbased products | biofuels
ith th ite ise of

and food
tnan 100

scientific UISCINIHQS. The result is product development and

production capacity with the additional benefi of business
Incubsator funclionality.

These assels are combined with Ie?lsimlve authority allowing

materials producad in the pilot plant to be sold by the
collabarator in order to prove market concept
The result is a unigue and powerful cwwly for
partnership and success &t NCALIR.

new continues -

|y

Conductive polymers made from plant polysacchandes,
such as starch and cellulose, that work as well as tha
pelraleurn based materias in the developmental ppeline

Microbial agents that control a variely of pests, including
Formasan subtarranaan temites; the aquatic weed
hydrilla; Fugarium head blight of whaat and potato dry rof,
late blight and sprouting

New types of skin care addilives attached ko soybean oil
and other natural oil molecwes with anticipaed uses in
skin-, hair- and related personal-care products for heaith-
ONSCIOUS CoNSUMErs

Agaries of gat- and barey-based fal substiutes that ane
.. Jood for the heart, the mast recent providing &

duwlaa\'hamm',' of reducing fat calories while

at the same tme working ta reduce cholssten|

Food Processing Resources

Fond proce ssig rassarch facusss on anhaocing the perfivmanca of agricutural matevials i existing applications
lslc?lﬂ " m"?ﬂﬁ N praducts o romofe heath wsing sreps such a8 com, soybeans. oals, barkey and wheat
BTt fciuss

 Jat cooking lab festuring encess steam jet cookers cepable of pracucing 20 galans of liuid per
baich 21 ane galon per minute

* Elaetric boller producng elean staam peneraled Irom distiled walet wih no additvas
® Verlical cutter moxer capable of biending fiquids in batchas up to 4 gallons each

& Sl heaed rum dywscapieof g wiable malrls o Spproselel Slimlpev minute
Ftu equ\%oed convection oven with

1-b. loaves of bread per e ord 208 urkays

. Smsury ‘evaluaiion lab and test kitchen with odor and ight-gontralied booths for members of

rained sensory panels

Chemical Processing Resources

Chm-u/ cal rooess esearch euseson g e Chemicat and p@mt gropertins o soybeatacies
b2 g guar

.ﬂofmo:mms 30 grofes fom com, Equipmenl ncldes

® Wemer & Pﬁaidelerﬁl( -30 and Leistritz 18 mm co-ratating fwin S¢rew extrudars with multi-port
injection, zurvennr.: capatilty, Bradender single scraw extruter capabie of producing
pelels and 141 Randcasts co-extrusion system far exiruding 3 or 5 layer fims

@ Brabender and Haake | forque thearmeters

# Cincinnef Milacron mjection malding machine i 78 ton clamping fre

wafiltration devioe capable of accepting any suitably szed canridge membr

© 5 and 50-galon reactors, fiering apgaratus, raverse cemosis concanirators, mﬂar membrang
separaiion apparstus, dewstenng screens and mors

 Myers-15 distilabon spparatus, hlqh wacuum distllztions and high pressure reactors

* Siparcriteal fuid sxtracion plot plan

* Technachem 800 Biday p\lﬂtsm oil refiner RBO

® Small preduction scale equipment for Ge-hulling, cieaning, screening, aspiraling. oracing and miling
seeds, incuding Rototex cleaner, seed oondtioner and 400 kvhr. French press

Biulngiaal Processing Resources

techvialogies 1o gricutura! commodiies
Kot it 8 g sl 1 Dol a0t hoCRS, are1oes P o v T
binkogical past cantrof agents. Equpment inciuges:

* Beachiop and pilot plant femmentars (1-100 L seale farmemters)

« Angllary equipment for recoverng and drying mistabial praducis such as bateh and conbnuous
cenfriuges, fliidized bed, spray, iray Bnd vacuum freeze dryers and & rofary drum vacuum fiter

= Controlled environment am plant growth chambers

 Tumksy inegrated mbalic workes iaboratory automation for high thisughput molscidar
soreening

NCAUR. 5>

www.neaur.usda.

Formare iformuntion abo partiering opporamiiies o NCAUR coact
KATHERINE O'HARA, Communications Officer
Phe 309680448 Emarl: bone aharaidiaes wsda gov

RENEE WAGNER. MWA Toehnobizy Transfer Cordinator

20V P J05-651-6565 Email: reneevugnerigors il gor

EASTERN REGIONAL RESEARCH CENTER

Whars pocple and facilitice are in placa to condhect remaareh pragrams of natisnal impartance.

We wolsome eppartunitics to collaborate with sister agancias, academia, and indwstrial partnars

ShusnI Ty, Acting Center Director, 215.233.6595, shii tn@arisdaigor

Vie Chaves, Technalogy Transler Coordinator, 215.233.6610, vie.chaves @ars usda.gov
UEDA, ARS, RC, 600 East Mermaid Lane, Windmoor, PA 10038

ERRC Pilot Plants and Facilities

ERRC Pilot Plant Equipment
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Baich and ccotinuous chemical sasts i, 11 10001,

[re—
Depeca: ahelf, roene,tray dev, and bt s
Dy andmet il ling ey

Ol cxtection and purification

Bio-Fuels
TOL Continsons Doy Gotd haned Proessing Pty
GO L and 300 L Fermentation S elema:

3 Pilat Zeale

i and Gaifcation Reactor
ifagen 2l DDGE Doy

v Pilot Sl Mills for Fobrock Rechuction and Fractices n
Ethanel Co-Praluct Extraction and Purifeation Systems

Dairy Processing Technologies

Fluic mill and o] precemsing

-
it ot el i

B ey
[ i— e
Choese plant
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Center of Bxcellence in Extrusion and Polymer Rheology (CEEPR);
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Our Newest Tool for Partnerships

ARS signed its first formal Partnership Intermediary
Agreement (PIA) with the Maryland Technology
Development Corporation (TEDCO) to promote joint
public/private research & technology-based economic

development with businesses in Maryland (September 28,
2007)

ARS History with TEDCO:
A “trial” MOU was established in May 2000

> 4 Technology Showcase events at Beltsville Agricultural
Reseatrch Center

» 8 partnerships with small / start-up companies
> 7 projects established with three different TEDCO funding programs

24




Bl (O Newest Tool for

52 Jes

United States Department of Agricutture
Agricultural Research Service

Partnership Intermediary
Agreements (PIA) and
Technology Transfer

Partnerships

ke o e

What is a Partnership Intermediary
Agreement (PIA)?

PIAs allow federal research agencies to enter into an
agresment with a non-profit organizetion
|parmership intermediary) to assist the federal
agency with its technology transfer efforts.

The partnership intermediary’s services complement
those of the federal laboratory and increase the
likelihood of success in conducting cooperative or
jomnt activities between the federal agency and a
partuering orgamization | businesses, universities, or
other federal agencies).

These agresments can help strengthen state and
national economic development and help U5,
businesses compets globally in the marketplacs.

The ARS Office of Technology Transfer (OTT)
facilitates and manages PIA agreements for USDA.

What's in it for the Partnering
Organization?

PIAs give the partnering organization access to more
than 2,000 ARS researchers located at more than LD
ressarch facilities nationwide—including four state-of-
the-art pilot plants located in California, Illinois,
Louisiana, and Pennsvlvania. The partnering
organization becomes part of our Agricultural Tech-
nology Innovation Fartnership (ATIP). Any business
that enters into an agresment with ARS resulting
from a PIA partnership becomes an ATIP affiliate.
ATIP iz & forum crested and managed by ARS-0OTT
that fosters interactions between busineszes,
universities, and ARS professionals nationwids.

What's in it for Businesses?

Through the partnering organization. businesses gain:

*  marketing assessments and business plan
development aszistance,

* identification of funding source (state funds. angsl
investments, venturs capital, and SBIR and other
federal grants),

*  early notification of “ARS Technelogy Showease™
evants,

*  access to facilities. equipment and research
expertize through formal asreements, and

*  azsistance in matching USDA technologies with
business neads.

What's in it for ARS?

The partnering organization offers manw bene-
fits to ARS researchers, including:

*  identifving potential ressarch partners and
licensees,

*  incressing access to a variety of businesses,

*  providing industry perspective on ARS
technologies,

*  increaczing the likslihood of impact from
research outcomes,

* identifving potential funding sources for
research seisnrists, and

*  expanding cnstomer and stakeholder mter-
actions with the private sector and other

federal agenciez, 2 g food safety and envi-
ronmentsl avencies.




Goals for Partnership Intermediaries

Provide complementary assets to ARS
Office of Technology Transfer

» Guide local / regional business with tesearch needs to
the appropriate ARS scientist (CRADA opportunities)

» Triage business plans of private sector to seek “winners”
as candidates for research partnerships with ARS

researchers

» Acquire marketing assessments on ARS technologies
from 3¢ party sources (business schools, entrepreneur

programs, angel investots, etc.)

» Coordinate “Technology Showcase” events to facilitate

partnerships with private sector companies »




Goals for Partnership Intermediaries

Provide complementary assets needed by
private sector to succeed in
commercializing federal inventions

> Assist in accessing public / private funds
»SBIR proposals

» Angel investors
> State funds

»Manage their own seed/venture funds to suppotrt
CRADA and license partners of ARS

<™ > Assist private sector in pteparing license applications
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'he Changing [Landscape of
"echnology ... and Technology Transfer




The future ...

The future is written in the past....
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The future ...

The future is written in the past....
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The future ...

The future is written in the past....




The fumr@ oogobn@based products & biofuels
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Solutions From Concept to Commercialization...

Biomass to Energy & Co-Product Research
Feedstock Development, Production, Conversion

Better crops for Advanced processes
ethanol for freeing fibers &
sugars

Newly discovered fungi L
for better enzymes 4 proguct development Scale up fermentation bioprocesses
& recovery 33




The Office of Technology Transfer is at your

Photo: Qij-i".;fétters Park, Annapolis, MD
(Joann Perkins)

service....
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Richard J. Brenner, Ph.D.
Assistant Administrator

Office of Technology Transfer
5601 Sunnyside Ave
Beltsville, MD 20705

(301) 504-6905

USDA United States Departmant OF Agriculture
= Agricultural Research Service

http://www.ars.usda.gov/Business/Business.htm




