JENNIFER A. TEGFELDT, ESQ.

Jennifer has a Bachelor of Science degree in Biological Sciences from the University of

California, Davis. Following a several year career as an analytical chemist, Jennifer

- graduated from Pierce Law in 1985 with the goal of practicing intellectual property law.

- The IP program, back then, was substantially different than now — Jennifer was the only
woman in a class of eight men. She served as an editor to “Idea, the Journal of Law and
Technology™ almost from the beginning of her legal education. She counts among her
most important mentors and guides (as do a number of IP students of Pierce Law), the
irreplaceable Professor Bob Shaw, who never saw obstacles, only opportunities.

Jennifer was the first alumnae to be appointed law clerk to a judge of the Court of
Appeals for the Federal Circuit. Jennifer served as law clerk to Circuit Judge Pauline
Newman from 1985-1987, and assisted in such proceedings as Pennwalt, Texas
Instruments, In re Thorpe, and the FAA air controller cases.

When her clerkship ended in 1987, Jennifer entered private practice with a small boutique
‘patent law practice and was later recruited to join Fitzpatrick, Cella, Harper and Scinto in
the firm’s Washington D.C. offices. Her practice focused on patent prosecution and
enforcement, appeals, trademarks, copyrights, licensing, and opinion work of all types.
Jennifer has been very active in the Federal Circuit Bar Association, AIPLA, ITC Trial
Lawyers Association, American Bar Association, including gaining Delegate status in the
ABA’s House of Delegates for the Federal Circuit Bar Association, and the American
Inns of Court, Giles S. Rich Inn.

In 1994, Jennifer left private practice to join Genzyme Corporation as one of four
attorneys supporting the company. Since that time, the legal team has grown to over
twenty patent and corporate lawyers. For nearly seven years, Jennifer maintained a
patent practice, while working closely with the corporate legal team in transactional
matters, and in leading legal efforts to develop and put in place collaborations. Within
the last two years, Jennifer has expanded her “Transactional IP” role in taking on a
strategic position in the Business Development team for the Therapeutics business unit of
~ Genzyme General, a division and tracking stock of Genzyme Corporation. As Director,
Business Initiatives and Strategy, she continues to pursue her business knowledge as a
logical and necessary component of intellectual property portfolio management and
corporate growth.

~ Jennifer lives in the Boston area, and her friends know that when the winter weather
- breaks and she’s not on a plane to visit a collaborator, she’ll most likely be out on the
water exploring the coast in her sailboat. :
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Discus sion Points

. The Busmess of Blotechnology
» Forms of Collaboration

. Developlng the Process

. Contractual Considerations

~« Additional Thoughts in Craftmg a
Successful Collaborat1on ~




L. THE BUSINESS OF LIFE - BIOTECHNOLOGY

~An H1storlcal Perspectwe

Source: 2002 ontechnology Industry Association; www.bio, org, Time Lme of Biotechnology

3000 B.C.

4000-2000 B.C.

500B.C.
AD. 100
1590-1675

1797
1830-1855

1859
1865

1877-1879

1902-1915

Humans domestlcate crops and livestock

* Production of cheese and fermentatlon of wine (Sumeria, China, and Egypt)

" Babylonians control date palm breedmg by seIectlvely polhnattng female trees with pollen
-~ fromi-certain male trees

- First antibiotic made of moldy soybean curds to treat boﬂs (China)
First Insecticide made of powdered chrysanthemums (China)
.+ .1590-Janssen invents:the microscope
--.:1663-Hooke discovers the-cell
- 1675-Leeuwenhoek discovers bacteria

Jenner inoculates a child w1th a vn'al vaccme agamst smallpox
1830-Proteins discovered - -

~+-1833-First enzyme dxscovered and 1solated _ )
+:1835-1855 Scheiden and Schwann propose that all organisms aré made of cells
. Darwin publishes the theory of evolution by natural selection

- - Genetics begins with Austrian monk Gregor'Mendel studymg garden peas and dlscovermg
... that genetic traits are passed from parents to offsprmg in a predictable way -- the laws of
 heredity - _

1877~Koch develops a techmque for staining and 1dent1fymg bactena

: '1878~The first centnfuge is developed by Laval

1879-Flemmg dtscovers chromatm the rod-like structures in the nucleus that became known

"' as chromosomes ~

1902-The term “immunoclogy” first appears
1906-The term *genetics™ is introduced .
1915- Phages or bactertal vn'uses, are dtscovered




L. THE BUSINESS OF LIFE -- BIOTECHNOLOGY

1920
1928
1944
1946

1949

1953

1956
1966
1969.
1971
1973

1976

1977;1979-

1980
1981
1983

An Hlstor1cal Perspectlve Continued

Human growth hormone dlscovered by Evans and Long
Penicillin dlscovered as an antlblotlc by Alexander F lemmg
Avery et al. prove DNA carrles genetlc mformatlon

Discovery that genetlc material from different viruses can be combmed to form anew type of
virus, an example of genetic recombination .. : .. : :

Pauling shows that sickle cell anemia is a’ molecular dlsease resultmg from a mutatlou in
the protein melecule hemoglobin- - co eopdn :

“Nature” publishes James Watson and Franc:s Crick’s manuscrlpt descnbmg the double

“helical structure of DNA.

Komberg discovers the enzyme DNA polymerase I leadmg to an understandmg of how DNA
is replicated

The genetic code is cracked demonstratmg that a sequence of three nucleotide bases (a
codon) determines each of 20-amino acids -

An enzyme is synthesized in vitro for the ﬁrst tifne
First complete synthesis of a gene™-

Stanley Cohen ‘and Herbert Boyer perfect genetic engineering techniques to cut and paste
DNA (using restriction enzymes and hgases) and produce the DNA in bacteria .

First time the sequence of base’ pans fora spec1ﬁc gene is determmed (A C T G)
‘First expression of a human gene in bactena o
Recombinant human insulin first produced '

- Human growth hormone:first synthesized -

U. S. Supreme Court, in Dramond V. Chakrabarty approves the patentmg of genetically
engineered life forms. :

Scientists at Ohio Umversny produce the ﬁrst transgemc mice

) Conceptlon of polymerase chain reaction (PCR), in which heat and enzymes are used to make

unlimited copies of genes and gene fragments

:'Jl/—\-‘
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I. THE BUSINESS OF LIFE -- BIOTECHNOLOGY
An Historical Perspective  conmed

1985 Genetic markers found for kidney disease and cystic fibrosis
1986 " First genetically engineered vaccine for humans: hepatitis B
First anticancer drug through biotechnology: interferon
1988 Harvard molecular geneticists receive ﬁrst U S patent for genetlcally altered ammal -a transgemc mouse
_(“the onco-mouse”) - A 38

1990 ‘Human Genome Project -- an mternatlonal effort to map all the genes in the human body - 1s launched
' ‘ First transgemc dairy cow used to produce human milk proteins for infant formula

1994 First breast cancer gene dlscovered

1997 First animal cloned from an adult cell a sheep named Dolly

1998 Embryonic stem cells used to regenerate tissue and create disorders mimicking dlseases

2000 Rough draft of the human genome sequence is announced

2001 Scicntiﬁc j_qumals;publish_ c_:omp_letg human genome sequence




“. .anything under the sun that is made by man.”
Diamond v. Chakrabarty, 447 U.S. 303, 309 (1980)

« The Possibilities of Biotechnology

— Agriculture

. ngher producmg and drought and insect resistant

. Better tastmg and longer lastmg Vegetables and
fruits e e R
H.lg_her.._producﬁvity animals




anythmg under the sun that i 1S made by man.’
Dlamond V. Chakrabarty, 447 U.S. 303, 309 ( 1980)

Contznued

. The Poss1b111t1es of Blotechnology

- Therapeutlcs -
« Gene Therapy .
~ .« Protein Theraples

- Diagnostics, including genetic testing |
e Improved patient therapy momtorlng
-+ Cell Theraples |
'+ Combination Therapies

. Synerg1es W1th chemlcal” therapres o




anythmg under the sun that is made by man.”
Dla,mond v. Chakrabarty, 447 U.S. 303, 309 (1980)

Continued

+ The Pos31b111tles of Blotechnology

— Dlscovery
» Models for disease, cell and ammal
-+ Screening techmques .
— Manufacture
. Plant (such as tobacco and picchia)

» Insect |
-_Mammal_lan cells (human and CHO)
- ¢ Transgenic animals |

~ — Environmental uses

‘s Hazardous waste clean-up




Research and Development Investment

- In 2002 R&D mvestment worldwide reached $30.5 billion -
* 18. 7% increase in expendltures ﬁ'om 2000 and tr1ple the R&D expendlture in 1990

. Figure 2-1
' RaD U.S. AHD ABROAD ExPEHDITU RES, ETHICAL PHARMACEUTICALS,
RESEARCH-EASEB FHARMACEUTECAL COMPANIES, 1980--2001 '
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Source: Pharmaceutical Industry Profile 2001, Chapter.2, Research and Development -- The Key to Innovation, page 12; www.phrma.org




R&D A5 A PERCENT GF'S‘ALES R SEARCH . BASED PHAR.MACEU'I CAL
COMPANIES AND U_S- :IN'DUSTRIAIL VSEECTORS 2000
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Source: Phafmaceutical Industry Profile 2001, Chaptef 2, Research and Development -- The Key to Innovation, pages 13,15; www.phrma.org

/‘“\.l . :;,.»-.\\

i




Where the Fundlng Goes

«36% spent on prechmcal studles
*29.1% spe ' t'on Phase I?*‘II"*andf T stud1es
. 11 7% spen

ALLOCATION

Smkhests snd Extracton

_ Elln‘lnglc‘ﬂ Screening and
’ Pﬁ-ui:"lmldgié?l Tesding |
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Chnical Evalusbing: Phaxe Y

Procees Devclopment for
Mamﬂ‘aumﬂug and. mulry l:nntml :

Il:guhtnry IND zmdl nm'
- BleavaHiablity

Oser

; ] | 1] | ] H ——
Ci DM 1% 20%  30% - AD% S0%  6O0%  70%  S0%  B0% | 100%

“ota ! Tas oy nod ood exoctly due 10 1o ur‘sdmg R&"l h_m._ ions ore NG* é-.n'.ucry sec;..‘en rci in nr...chc«e
s v bource: FRRA, Annud? Sutvey 2000, - o . : :

l

Source: Pharmaceutical Industry Profile 2001 , Chapter 2, Research and Development ~- The Key to Innovation, page 14 , Www.phrma.org




Other Issues Bearing on Cost: Timeline for R&D
. Thé Dével.op.l-rnental Timeline has increased - |
* 8 years to approval m fhe 1960°s |
. 142yearstoapprova1 in the 1990’s

R Figure 2-8 ' E
TOTAL DRUG DEVELOPMENT TIME FROM SYHTHESIS TO AFPEOVAL

el peniamt Thms r_'m-ni] :
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Theraoeuetios 2001 . May, &% (51,

Source: Pharmaceutical Industry Profile 2001, Chapter 2, Research and Development ~The Key t
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Success Factor for Drug Cand1dates and Fundlng of Development
| ‘Efforts

Only three out of ten new drug products Or new drug entities (mtroduced 1980 1984) had returns
~ higher than average after tax R&D costs

» Duke University study also showed that the revenues of 20% of the products prov1ded 70% of
~ the returns

- Companies rely on the success of a few products to support the1r product development pipeline

o Flgure 2:-'9'-'-:" -'1. S
: GNI.T THREE DF TEN MARKETEIJ DRUGS I’RC'I'EUCE REVENMES .
THAT MAT{:H GR EXCEED AVEEAGE RED COSTS
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Wit The arugy clerveipmaent col™ citaedin this chart is atter-tax in 190 -::-.-olh:u 5 Fowe -\::irug: ﬁrruduﬁ&d o
LA9a0-198%. Based 9r o SSarala analysii by The Boslan Corsulting Gooor, the ooe-tax =aAD r_-ﬂs.l
tfaor drogs introcgced ir 1990 3% $5300 mmilion. |
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Source Phannaceuttcal Industry Proﬁle 2001 Chapter 2 Research and DeveIopment —The Keyt




« One in up to 10,000 compounds ultimatelly' becomes a marketdd drug

. ngorous science at the early stages of development is critical to
1mprov1ng the odds _of success

SRRt - Figure 3-1
CGMPGUI’\ID SUCCESS RATES BY STAGES
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Source: PhRMA. based on data rom Center for fhe Study of Drug Developrent, Tufts University, 1995, .

. Source: Pharmaceutical Industry Profile 2001, Chaﬁtter 3, Regulatory and Legal Aspects of DruéDevelo;




FDA Revrew Process—-—T1mel1ne

-« FDA rev1ew perlod reduced by almost half s1nce 1987 due to 1ncreased
pre-clinical efforts and chmcal tr1a1s supportmg more comprehenswe
regulatory ﬁlmgs and F DA efﬁcrency e T

. Safety 1S a paramount concern throughout

Flgure 3-2 T P Vi
MEAN APPROVAL TIMES FOR NEW DRUGS 198?—2050
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Source: Pharmaceutical Industry Profile 2001, Chapter 3, Re‘g'ulatory‘_and Legal Aspects of Drug Development , ﬁa'ge 25; www.phrma.org




Options for Meeting the Financial Challenge
« Opportunities of success opt1m1zed through collaboranons

*Development: expertlse o

_ *Regulatory support, national and international

- Markeung expemse, nat_lonal andrmt . 'tion_al".:-
‘°Cap1tal .

» The 1mpetus to form strategzc .galhances has bu:lt nearly seven fold m the twelve year penod ﬂorn the mid 1980’s to
the late 1990°s S ihhe L T SR 2

s The frequency of mergers and acqu:lsmons have grown annually, and have meluded larger transactlons

Figure 5-7F
INCEEASIHG FREQUENCY OF STRATEGIC ALLIANCES. 1978481 9‘?8
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Source Pharmaceutloal Industry Profile 2001 Chapter 5 pages 62-63 WWW, phrma org
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Mergers and Acqu1s1t10ns n the
~ Pharmaceutical Industry
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Mergers and Acquisitions in the
Pharmaceutlcal Industry

Continued
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II Forms of Collaboratlon

T he relaz‘zonshlp begms

. Intent1ons and objectives are paramount

+ Ensure the agreement matches the
| 1ntent10ns of both 31des-—-——ask questlons'




Confidential Disclosure Agreements '

Purpose: To exchange proprietary
information under obligations of

confidentiality

Limited term (often five years)
Use of the exchanged information only for

~ the purposes of evaluating the contemplated

collaboratlon e

“Industry conventlon format and tenns




Materlals Transfer Agreements

Purpose The exchange of materlals to conduct
 specified experimentation |

Use of materrals limited to spec1ﬁed uses '
T ypically requlres ‘exchange of resultmg data

May include a provision permitting pubhcatlon of
results, subject to conﬁdentrahty provisions

Materrals cannot be transferred to third partles
~and any unused materrals must be retumed or
destroyed e e |

- “Industry conventlon format and terms general
provisions e e e |




Consultrng Agreements

Purpose To engage a collaborator often an 1nd1v1dua1 in the
provision of services of mutual interest |

Term can be one or multiple years, ‘depending on the obJect1ves for the
- __serv1ces | | . | | - B
'Should clearly deﬁne N

-~ The services to be pr0V1ded by the consultant o

— The time commitment required =~ |

— - Payment terms o i

- Ownershrp and use of the consultancy results and any 1nvent10ns
Typ1cally includes: conﬁdent1al1ty provisions' .

Can be used as an ad_]unct to other forms of agreement such as
licenses or sponsored research agreements |

If an academ1c collaborator, be aware of 1nst1tut10nal restrlctlons on
scope, time commitment, and rights in intellectual property

If the consultant is an employee of an 1nst1tut1on seek 1nst1tutiona1
approval and sign off |

TN




More Comprehensive'Forms of Agreement

. Sponsored Research Agreement
= Performed under a Research Protocol and Budget
~ — Provides for exchange of results obtained

— Typlcally includes provisions of conﬁdentralrty, and
rrghts to intellectual property developed

— Often mcludes pubhcatlon provisions, if an academlc
collaborator sub]ect to obligations of conﬁdentlalrty

- — Be sure to mclude a scientific contact within the
- company to work with the research collaborator

- _ Can be developed concurrent with a license or other
strategrc agreement - =




AgreementsW_ith Inereasing Strategic Imf)ortance |

. Llcense Agreements -
o Collaboratlon Agreements

- — Marketing, manufacture, product development dehvery and
| formulatlon L | EERDRRRIE o |
o J 01nt Venture Agreements

e F ocus. 1s ona ﬁeld defined by product Of service

. Mergers and Acquisitions

— Can involve compames of greater/lesser or approx1mate1y same
- size

L Asset Acqulsrtlons o
— Formation of a new business entlty
— Spin-outs of some or all technology




I Developing the Process

A successful collaboration cannot be built without:
. Determmmg the intentions of the parties in

Wor_k?in"g together_A_ND; -

K Clearly deﬁnmg the1r objectlves and the means to
carry out those objectlves in a ‘work plan




- Consider

. Relationship defined by Industry
- Synerglstlc technologles
 '-— Serv1ce pr0V1der becommg collaborator

— Advantage of broader collaboration to pr0V1de
guldance for relationship in the future (such as
-~ Master Agreements)

= Customer/ Supplier




Consider

o Relat1onsh1p defined by Technology

— Value of Intellectual Property held and
1mprovements R |

Anticipated future development of the ? ‘
technology field i

— What other technolog1es will offer alternat1ves

— Is the value in patents or driven by trade
secrets copyrrghts or trademarks |




Consider
* Relationship between the Parties
— On-going participation of seller -

— Allocation of resp0n31b111tles such as R&D and
manufacture, marketing Sl SRR

— I the collaboration an entry into a broader
- future collaboratlon/acquls1t10n |

—1Is “relatlonshlp bulldmg a purpose for the
collaboration

- Alliance Management |




Ask

What does the client want at the end of the
day? e T e T |
What 1s 1mp0rtant to the deal and What 1S

What makes a good deal a great deal (and
When does 1t go in the other d1rect10n)‘7




Client and Counselor Should Understand:

~» How 1s the collaboration going to move
forward after execution?

What is the effect of not thlnklng through
all aspects of the collaboration?

- Lengthy and difficult negotiations
— Poor future relationships in the future

- PrOJeot abandoned and investment lost




IV. Contractual Consideratioﬁs

The agreement must clearly reflect the obligaiions, and
rights of the parties and what is important to each

o Cost |
- — Research funding =

— Services funding
- — Option fees for improvements
- — Patent expenses

— Royalties on earned sales
~ — Minimum annual royalties
~ ~ Milestones .

 — Patent enforcement expenses

- — Options for fully paid up rights




IV Contractual Cons1derat10ns

: Contmued

T he agreement must clearly reﬁect the oblzgatzons and
rzghts of the partles cmd what is important to each

¢ Grant clause
— Exclusive or non-exclusive
— When can one shift to another
— Buy:-up_ss- or Buy-downs




IV Contractual C0n51derat10ns

Contmued

T he agreement must clearly reﬂeet the obllgatzons and
rzghts of the partzes and what is zmportant to each

. Term and T enmnatlon |
“— Termand patents, pending applications, and trade secrets
- Termlnatlon - SRR e T .
.+ Unwind Provisions .~ . . =
| _ — Financial cons1derat10ns effects of bankruptcy
- Dlsposmon of results
= DlSpOSlthIl of intellectual property (soIely or ]omtly owned) |
L On-going obhgatlons (such as conﬁdentlahty, paI'tICIPathIl in mtellectual
- property lztlgatlon) E R . -
. Termmatlon for cause
» Termination for convenience




IV. Contractual Considerations

Continued

The agreemem‘ must clearly reﬂect the obllgatzons cmd
rights of the partzes and what is zmportant to each

Due D111gence S |
— Development and Milestone Tlmelmes
— What happens if technical events 1nterrupt the t1me11ne

Confidentiality and Publications

‘— Publications not often issue with compames but akey 1 1ssue for
~ academic collaborators

~ — Period allowed for removal of the dlsclosmg party S Conﬁdent1a1
L 1nformat10n and patent application ﬁlmgs - |

« Definitions
- — Test the definitions with a “lay person’ ’ reading of the agreement
— Layerlng

ST




. Don t wrrte an agreement you wouldn t s1gn

. If the agreement requlres a lawyer to
understand it... e ’




V. Additional Thoughts

+ Reevaluate the collaboration posmonmg
through the negotiation process

— Have the goals or the obJ ectives of the part1es
changed?

— As discussions proceed, are there new |
opportumtles for tailoring the collaboratlon
(broadenmg or narrowmg)‘? |

© _ Have outside events changed the needs/wants '
~ of the parties? |

 — Have internal events changed what partles
want/need or can afford‘? |

N
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V Addrtronal Thoughts

Contmued

. Coordlnate stackmg provisions for royaltres
* Consider tax 1mphcat10ns

~— Joint ventures, spm—outs wmd—ups

= Internatronal collaboratrons

"« Manufacture on one shore, ﬁll ﬁmsh on another
e Customs dutres and COGS |

" — The real cost to the collaborator RS |
~ + In management time - Sty

 In consumption of R&D, manufacture regulatory
and marketing resources | =

~ « In $$ outlay




N Work toward a win-win collabordtion
~even when negotiations seem difficult

: Goo‘dr,elatiohships only get better




