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Presentation Outline

 Background on IP & Freedom to 
Operate (FTO)
 Overview of FTO Search Process
FTO Search Samples/Database 

Exercises   



Freedom to Operate

Source: ESA



Freedom to Operate

…is an ongoing legal assessment 
of the intellectual property rights 
covering a particular technology 

space. 

…performed to ensure that a new 
innovation does not infringe 
other’s intellectual property.



IP in Ag Biotechnology

Germplasm

Enabling Technologies

Traits
Vectors

Promoters
Selectable markers

Transformation Methods

Disease/Stress resistance
Nutritional enhancement

Stress (salt/drought) tolerance

Cultivars



Forms of IP in Biotechnology
 No IP Protection, 

Public Domain
 Inventions and Know-

how
 Patents and patent 

applications (territory and 
for specified period)

 Trade Secrets
 Copyright
 Corporate Identity

 Domain names
 Trademark

 Plant Breeders 
rights (Plant patents, 

PVP)

 Tangible property 
(MTA)

 Germplasm
 Cell lines

 Transgenic mice
 Plasmids

i.e. Trademarks in Agriculture



Plant Patent

 US Only (countries may use plant breeder’s rights; PVP)

 Asexually reproduced plants
 New and distinct
 Can use PVP and patent



Bennett AB and M Carriere. 2007. The University of California’s Strawberry 
Licensing Program. In Intellectual Property Management in Health and Agricultural 

Innovation: A Handbook of Best Practices (eds. A Krattiger, RT Mahoney, L Nelsen, 
et al.). MIHR: Oxford, U.K., and PIPRA: Davis, U.S.A. Available online at 

www.ipHandbook.org.

Plant Patents most common IP protection. Total CA 
strawberry 

industry US$1.3 
billion

UC Annual Licensing Revenue $4.5 million dollars



PVP
 IP rights granted to breeders 

of sexually propagated 
(seeds) or tuber-propagated 
plants

 UPOV  International Union for 
Protection of New Varieties o  
Plants

 Ratified in 1968 with 
conventions in 1972, 1978, & 
1991.

 Protection timeframe:
 20 yrs herbaceous
 25 trees

 Country specific
 Requirements:

 Distinct
 Uniform
 Stable

http://www.ars-grin.gov/cgi-bin/npgs/html/pvplist.pl

http://www.ars-grin.gov/cgi-bin/npgs/html/pvplist.pl�


Forms of IP:   Cambia Vector MTA

Material Transfer Agreements may protect IP and biological materials for a 
peroid of time even longer than patents.



IP Used by UC Students? PCR



IP in DNA TA Cloning

Invitrogen website: www. Invitrogen.com



IP in DNA TA Cloning



What Is A Patent?

A contract with the government
 You disclose an invention
 You receive a 20 year (from filing) 

MONOPOLY

Right to EXCLUDE others from practicing 
an invention
Awarded to inventor (Title/Ownership)
Geographical Limitation



Anatomy of Patent



A chimeric plant-expressible gene, said gene 
comprising in the 5' to 3' direction: 
 (a) a promoter region derived from a gene that is naturally 

expressed in a plant cell and that is capable of effecting 
mRNA transcription in the selected plant cell to be 
transfonned, operably linked to 

 (b) a structural DNA sequence encoding a polypeptide that 
permits the selection of transformed plant cells containing 
said chimeric gene by rendering said transformed plant 
cells resistant to an amount of an antibiotic that would be 
toxic to non-transformed plant cells, operably linked to 

 (c) a non-translated region of a gene naturally expressed in 
plant cells, said region encoding a signal sequence for 
polyadenylation of mRNA.

Promoter (CaMV35S) NPTII Kan Res

Promoter Antibiotic Res

Patent Claims



US

US

US

European

World
Australian

German

Japanese

Identify Potential Road Blocks
Antibiotic selection of transgenic plants: GEOGRAPHICAL

Where will the research be done? What 
Countries will the products and its 

derivatives be marketed?



FTO Case Study
Illustrate FTO Search for Technology for Research and Commercial Applications  

Public Domain Technologies:
Tissue Specific Promoter

IV. FTO Investigation (Legal Counsel)



FTO Case Study 
Illustrate FTO Search for Technology for Research and Commercial Applications  

Public Domain Technologies:
Tissue Specific Promoter

Excluding specific 
promoter constructs 

and gene combination, 
the promoter itself is in 

the public domain



Overview FTO Process
I. Define Subject Matter
II. Formulate FTO Team 
III. Define Questions and IP Search 

Strategy
IV. FTO Investigation

- Scope of typical FTO search
- Levels of FTO investigations

V. Product of the FTO Search
VI. Strategies to Manage FTO Risks



I. Subject Matter of the FTO
 Define subject mater 

 Describe technology
 Anticipated field of use

 Dissect the technology
 Identify technologies used to make the product including: 

o Trait genes, germplasm, selectable markers, transformation 
technologies, methodologies, etc. 

o Material transfer agreements and property trail
 Distinguish ‘core’ and ‘substitutable’ technologies 

 Geographies
 Countries in which the product will be developed, manufactured, 

approved by regulatory agencies, and marketed/sold

 Time-frames
 Awareness of 18 month period of periods of silence of US patent 

applications
 Patent Maintenance or Life-time (US 17 or 20 years)



II. Formulate FTO Team 
 Develop a team capable of analyzing all 

aspects of the product development

 Build multidisciplinary team

 Technical: scientific, biotech, pharma

 IP/technology transfer, patent agents, internal 
or external legal counsel

o Legal counsel/ patent attorneys may be sought only if the warranted 
(later stages, significant legal questions)

o Consider pro-bono legal counsel (i.e. Public Interest Intellectual 
Property Advisors); IP service groups (MIHR, PIPRA, university)

Regulatory & business development experts



Workshop on Optimization of Plant Transformation Vectors
Danforth Center St. Louis, MO October 27, 2004

Stanton Gelvin, Purdue University
Kan Wang, Iowa State University

Pal Maliga, Rutgers University
David Ow, USDA-ARS, UC Berkeley

Brian Miki, Agriculture and Agri-Food Canada 
Vibha Srivastava, University of Arkansas

Chris Taylor, Donald Danforth Plant Science Center

David Tricoli, University of California Davis
Francois Torney, Iowa State University
Robert Houtz, University of Kentucky

Michael Lang, Harness, Dickey & Pierce, P.L.C.
Michael Ward, Morrison & Foerster LLP

Clinton Neagley, University of California, Davis 
Charles McManis, Washington University Law School

James Surber, Patent Attorney, Bryan Cave Chuck LLP
Chuck McManis, Washington University School of Law

Robert Horsch, Monsanto
Qi Wang, Monsanto

Keith Redenbaugh, Seminis Vegetable Seeds 
Kathy Swords, Biotech Business Development, J.R. Simplot Company

Alan Bennett, PIPRA, University of California Davis
Karel Schubert, Donald Danforth Plant Science Center

Sara Boettiger, PIPRA, University of California Berkeley 
Cecilia Chi-Ham, PIPRA, University of California Davis

SCIENTISTS

Attorneys

Ag-Biotech Companies

Regulatory Experts

PIPRA



III. Define Questions
 Interview and laboratory history

 Interview scientific, technical, and technology transfer/IP 
staff

 Technical description of the technology
Review published literature, presentations, research proposals, etc.

 Deconstruction of the technology components, methods, 
protocols, germplasm etc.

 Acquisition trail: MTA—who got what from whom?

 Source of research funds, confidentiality agreements, 
employment agreements 

IP restrictions imposed by funding sources, collaborators, universities, etc.

 Meticulously develop series of questions 
congruent with the projects immediate and 
future goals.



IV.  Scope of FTO Investigation
 Scientific and Patent Databases

 Integral to the FTO analysis
 Reinforce each other throughout the FTO process
 Search Strategies: Cross-check with keywords, DNA/protein 

sequences, lead authors, cited references
 Considerations in choosing databases:

o limitations of databases (geographical and temporal coverage)
o Output of data – excel/access databases
o Analytical tools 
o Consider free and fee-based databases

 Press releases, news report, Meeting/symposium 
presentations and abstracts.  

 IP Search Strategy
 Broad Search
 Limitations (geographical/temporal—scientific)
 Record rationale for IP search strategy; how data is gathered and 

analyzed; keep ALL data—even data deemed not relevant.   



Scientific Databases

 Freely Available
 Local Libraries
 Agricola http://agricola.nal.usda.gov/

 Google http://scholar.google.com

 PubMed Central http://www.pubmedcentral.nih.gov/

 NCBI:PubMed www.pubmed.gov

 Subscription/fee based
 BIOSIS www.biosis.org

 AgBiotech www.agbiotechnet.com

 ISI Web of Knowledge http://portal.isiknowledge.com/portal.cgi

IV.  Scope of FTO 
Investigation

http://agricola.nal.usda.gov/�
http://scholar.google.com/�
http://www.pubmedcentral.nih.gov/�
http://www.pubmed.gov/�
http://www.biosis.org/�
http://www.agbiotechnet.com/�
http://portal.isiknowledge.com/portal.cgi�


Patent Database
 Free

 USPTO (Free and $ portals)
o Patent Application Information Retrieval (PAIR): 

http://portal.uspto.gov/external/portal/pair
o Patents/applications http://www.uspto.gov/patft/index.html
o Patent assignment http://assignments.uspto.gov/assignments/?db=pat

 European Patent Office esp@cenet.com
 Google Patent http://www.google.com/ptshp?tab=wt
 PIPRA www.pipra.org
 CAMBIA Patent Lens 

http://www.patentlens.net/daisy/patentlens/patentlens.html
 NCBI:PubMed www.pubmed.gov

 Subscription/fee based
 GenomeQuest www.genomequest.com
 Delphion www.delphion.com
 MCAM www.m-cam.com
 Others: Westlaw, Lexis, STN, etc.

IV.  Scope of FTO 
Investigation

http://portal.uspto.gov/external/portal/pair�
http://www.uspto.gov/patft/index.html�
http://assignments.uspto.gov/assignments/?db=pat�
mailto:esp@cenet.com�
http://www.google.com/ptshp?tab=wt�
http://www.pipra.org/�
http://www.patentlens.net/daisy/patentlens/patentlens.html�
http://www.pubmed.gov/�
http://www.genomequest.com/�
http://www.delphion.com/�
http://www.m-cam.com/�


IV.  Level ONE of FTO Search

Review Patent Search Results
 Identify Patents (present risks)

 Identify Patent Applications (potential future risks)

Determine IP Ownership and Status
 Maintenance Status-- anticipated expiration date, 

abandoned, etc.
 Check Assignment Records
 Availability/Licensing information

o Usually not public information
o PIPRA’s facilitates access to licensing information for its ag-

portfolio

Are there blocking patents that could preclude pursuing a new goal?
Based on Public information



Level TWO of FTO Search

 Construct IP Priority Timeline and “Landscape”
 Group Patent Risks by Subject Matter
 Determine relative Patent Dominance

o priority date
o broader vs. narrower patents-- Broader patents may have leverage to 

seek higher fees/control entry into the market
 Timeline of public information ‘prior art’ with patent history
 Construct Vertical / International Families
 Claim analysis by legal counsel
 Obtain & Evaluate Patent File Histories

 Check Patent Litigation Records 
 Held Invalid? Unenforceable?
 Interferences? 

Patent Landscape | Based on Public information



Check Business and News Records
 Patentee’s Website / Annual Report
 SEC Filings by Patentee – “Risks”
 Press Releases by Patentee 
 Industry-Specific and General News Reports

Is the Patentee likely to Enforce IP 
rights?  

cont… Level TWO of FTO Search



Level Three FTO Search

Unpublished Patent Applications
 U.S. Provisional Applications
 U.S. Utility Applications < 18 months
 File Histories of Pending Applications

Unpublished research data, 
manuscripts
Business Goals / Project Status
Threatened Litigation

Patent Landscape | Requires Confidential Information 
and Cooperation from Patentee, Contracts and Grants 
and Tech Transfer Offices



Contracts affecting Ownership
 Assignments, Licenses
 Funding/research agreements
 Availability/Licensing information

o Usually not public information
o PIPRA’s may provide licensing 

information for its ag-IP portfolio 
includes

cont… Level Three of FTO Search



V. Product of the FTO Search
 Attorney-Client Privilege

 According to US law product of FTO search is considered 
attorney-client privilege information

 Information remains confidential if the client chooses to do so
 Not all legal counsel are attorneys 

…thus Degree of protection may vary
Such terms should be discussed in advance

 Oral Advice of Counsel 
Written Report

 Scope of Search, Search Strategies
 Listing of Identified Risks
 Analysis of Identified Risks

 Formal Written Opinion
 Noninfringement or Invalidity

 Patent Landscape Changes over Time
 FTO product is a “Living Document” and requires constant 

updates



VI. Strategies to Manage FTO Risks

 Abandon or modify business/research goals (field of use, 
geographies) 

 Assume current path despite FTO risk evaluation (can 
one tolerate risk of infringement litigation?)

 Replace with substitute technologies with greater FTO 

 Purchase the Patent(s) or In-License rights

 Cross-License

 Invent around the blocking patent

 Develop a patent pool or a clearinghouse



Academia/Humanitarian Project

Idea Research and 
Development

Launch
Intellectual 

Property

Regulatory

Ag-biotech
Industry

IP Analysis in Industry vs Academia
 FTO Search is a dynamic on-going analysis

 Should be conducted as EARLY as possible in the research planning stages

0-15 years

Idea Launch

Intellectual 
Property

Regulatory
Re-

Design
Research and 
Development

?? years



Research Exemption? 

In US Bottom Line: there is effectively 
NO experimental use exception

MADEY v. DUKE University, 307 F.3d 1351 (2002). 

Research exemption 
should be justified 

because… the 
experimental use is for 

basic science 
advancement and NOT 

for commercial use
Education is a business objective

Fundamental research gives 
prestige to the institutions and 
attracts substantial research 
grants that support students, 

faculty and research institutions



The Management of Technological Innovations in Public Institutions: 

Workshop on Intellectual Property Rights, Technology Transfer, and Research Tools 

Santiago, Chile, August 20-21, 2007

Tutorial on Using Selected
Patent Databases

Cecilia Chi-Ham

Director Biotechnology Resources
University of California, Davis, CA

Tel: 530 754 6717 | clchiham@ucdavis.edu

mailto:clchiham@ucdavis.edu�


Choosing an IP Database
 Database content

 Patent Collections
 Geographical Coverage
 Coverage (time-frame)
 How frequently is the data uploaded

 Search parameters
 Keyword, citation, DNA sequence
 DNA or Protein sequences
 Size of the target technology—short peptides, PCR primers?
 Drug targets
 Methodologies or protocols

 Output of data 
 Does the program allow you to export data? 

o Important when one needs to manipulate data
o Format to export -- excel/access databases

 Can you save, share the data? 

 Analytical tools 

 C id  f  d f b d d t b



Patent Database
 Free

 USPTO (Free and $ portals)
o Patent Application Information Retrieval (PAIR): 

http://portal.uspto.gov/external/portal/pair
o Patents/applications http://www.uspto.gov/patft/index.html
o Patent assignment http://assignments.uspto.gov/assignments/?db=pat

 European Patent Office esp@cenet.com
 Google Patent http://www.google.com/ptshp?tab=wt
 PIPRA Ag-IP www.pipra.org/
 CAMBIA Patent Lens http://www.patentlens.net/daisy/patentlens/patentlens.html

 NCBI:PubMed www.pubmed.gov

 Subscription/fee based
 GenomeQuest www.genomequest.com
 Delphion www.delphion.com
 MCAM www.m-cam.com
 Others: Westlaw, Lexis, STN, etc.

Explore other Databases and Resources

http://portal.uspto.gov/external/portal/pair�
http://www.uspto.gov/patft/index.html�
http://assignments.uspto.gov/assignments/?db=pat�
mailto:esp@cenet.com�
http://www.google.com/ptshp?tab=wt�
http://www.google.com/ptshp?tab=wt�
http://www.pipra.org/�
http://www.patentlens.net/daisy/patentlens/patentlens.html�
http://www.pubmed.gov/�
http://www.genomequest.com/�
http://www.delphion.com/�
http://www.m-cam.com/�


Class Demo 1: NCBI



NCBI:  National Center for Biotechnology Information
http://www.ncbi.nlm.nih.gov/

Useful for scientific and patent landscapes

Demonstration Task: Identify patents 
related to Tomato E8 promoter to drive 

expression of a target gene (i.e. oral 
vaccine) in ripening fruit tissue

1. Identify DNA sequence for FTO Target 
Tomato Fruit E8 Promoter

2.Conduct preliminary DNA search using 
NCBI’s Patent Database

http://www.ncbi.nlm.nih.gov/�


Class Demo: Searching for Patents using NCBI Patent Database
Tomato E8 Tissue Specific Promoter



NCBI:  National Center for Biotechnology Information
http://www.ncbi.nlm.nih.gov/

Identify DNA sequence for 
FTO Target Tomato Fruit E8 

Promoter

Step 1.  Go To: http://www.ncbi.nlm.nih.gov/

Step 2. Select Nucleotide

Step 3. Search for:
Tomato E8 Promoter

http://www.ncbi.nlm.nih.gov/�
http://www.ncbi.nlm.nih.gov/�


Step 4. Select DQ317599

Step 5. Select  Blast 
Sequences



Step 7.  Select the Patent 
Sequences Databases

Step 6.  Enter Tomato E8 
promoter DNA sequence or its 
accession number DQ317599

Consider other parameters: i.e. 
word size, query subrange, data 
output etc.

DQ317599



Step 11.  Select Patent 5859330



Step 12.  Select Patent 5859330
Connects to USPTO







Class Demo 2: PIPRA IP 
Database



PIPRA IP Portfolio
www.pipra.org

Demonstration Task:
IP search on Tomato E8 Promoter using Keyword 

and filtering based on Geography and Date of 
Publication

1. Using keywords search for related patents 
using PIPRA’s IP Database

2. Filter Features

http://www.pipra.org/�


Class Demo: Searching for Patents using NCBI Patent Database
Tomato E8 Tissue Specific Promoter



www.pipra.org



 Promoter

Geography US

In Claims



46 IP Resutls



E8 earliest Publication 1988
Last pub on promoter 1992
17-20 year patent life term

1970 1993



Filtered from 48 records to 4 records BEFOR  



Class Demo 3: Family Tree
IP in specific geographies



PIPRA IP Portfolio
www.pipra.org

Demonstration Task:
IP search relevant in  geographies where research 

will be performed:

United Kingdom or USA (research)
G E Crop grown in Kenya
Export Markets: Japan

1. Search for Family Tree
2. Find Status of Patents

http://www.pipra.org/�


US

US

US

European

World
Australian

German

Japanese

Identify Potential Road Blocks
Antibiotic selection of transgenic plants: GEOGRAPHICAL

Where will the research be done? What 
Countries will the products and its 

derivatives be marketed?



Patent US 6174724



United Kingdom or USA (research)
G E Crop grown in Kenya
Export Markets: Japan

Japan IP Expired



Reference Materials

Chapter 14: Freedom to Operate and Risk Management:

Chapter 14.3 How and Where to Search for IP Information on the World Wide Web:
The “Tricks of the Trade” and an Annotated Listing of Web resources

Chapter 14.2  Kowalski.  Freedom to Operate: The Preparation

Chapter 14.4  Fenton, Chi-Ham, and Boettiger.  Freedom to Operate: The Law Firm’s 
Approach and Role

Krattiger, Mahoney, Nelsen, Thomson, Bennett, Satyanarayana, Graff, Fernandez, 
and Kowalski.  2007. Intellectual Property Management in Health an Agricultural 
Innovation: a Handbook of Best Practices.  

www.iphandbook.org

http://www.iphandbook.org/�


Patent Database
 Free

 USPTO (Free and $ portals)
o Patent Application Information Retrieval (PAIR): 

http://portal.uspto.gov/external/portal/pair
o Patents/applications http://www.uspto.gov/patft/index.html
o Patent assignment http://assignments.uspto.gov/assignments/?db=pat

 European Patent Office esp@cenet.com
 Google Patent http://www.google.com/ptshp?tab=wt
 PIPRA Ag-IP http://pipra.m-cam.com/
 CAMBIA Patent Lens http://www.patentlens.net/daisy/patentlens/patentlens.html

 NCBI:PubMed www.pubmed.gov

 Subscription/fee based
 GenomeQuest www.genomequest.com
 Delphion www.delphion.com
 MCAM www.m-cam.com
 Others: Westlaw, Lexis, STN, etc.

Explore other Databases and Resources

http://portal.uspto.gov/external/portal/pair�
http://www.uspto.gov/patft/index.html�
http://assignments.uspto.gov/assignments/?db=pat�
mailto:esp@cenet.com�
http://www.google.com/ptshp?tab=wt�
http://www.google.com/ptshp?tab=wt�
http://pipra.m-cam.com/�
http://www.patentlens.net/daisy/patentlens/patentlens.html�
http://www.pubmed.gov/�
http://www.genomequest.com/�
http://www.delphion.com/�
http://www.m-cam.com/�


Thank you, discussion

Tutorial on Using Selected
Patent Databases

Cecilia Chi-Ham
Director Biotechnology Resources
University of California, Davis, CA

Tel: 530 754 6717 | clchiham@ucdavis.edu

mailto:clchiham@ucdavis.edu�
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