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Abstract

Do_Biotechnology Patent Attorneys really need a Ph.D?

A study of the tactors which influence biotechnology companies to
choose a particular outside patent counsel and the technlcal expertlse desired
of such counsel.

The general trend In hiring in both law flrms and blotechnology
companies has been In favor of patent practitioners who possess both a well
rounded technical background and legal expertise. Law flrms hire _
biotechnology practitioners with graduate levei technical training perhaps for
marketing, cllent securlty and cost effectlve business reasons. Companies
perhaps hire such advanced technlcal practitioners since such individuals
provide added value to the company as well as a cost effectlve means for the
company to avoid having to technically traln Its patent counsel.

A reai question has puzzled both law firms and companles In regards to
what level of technical expertise Is necessary to adequately and cost
effectively prosecute blotechnology patent applications. Have law firms gone
overboard in marketing their services by hirlng as many assoclates as they
can which have both a law degree and a graduate ievel technlcal degree? Is
such graduate level technical training really worth it or Is It just another way
for law firms to Justify costly billing to cllents?

This thesis hopes to answer these questions by focusing on the factors
which. influence companles decisions in regards toe what they really want from
& patent practitioner. in additlon, the thesis hopes to clarify issues for small
biotechnology patent firms and practitioners who wish to enter the field of
biotechnology patent law or have not been able to make such an entry Into such
a dynamle field.

The Initial pages of this thesis hope to provide a background and context
of the lechnical tralning necessary to cost effectively and efficiently
prosecute biotechnology patent applications. initlal models are developed and
then applled to the biotechnology industry in general. The data has been
derlved from a small geographical area, but the author believes that the
results of the survey could accurately be extrapolated to be representative of
the national trends and Industry in general. The author belleves by focusing on
what the companies actually desire for technical expertise will Inevitably
determine the future hiring and work trends of both law firms and companies
allke :
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Preface and Forward:

At first glance an an answer to the question "Do Biotechnology
Patent Attorney's need a Ph.D." may be apparent. However,. after some
reflection and consideration of supply and demand economics, law
firm competition and cost of training to biotechnology companies, an
answer to such a question may not be as readily available.

Inevitably, a quantitatively significant answer to such a question
may not be possible. For instance, the answer to such a question
could be different depending upon when it is asked and who it is
asked to. However, the knowledge gained in the actual inquiry itself
may provide insightful data or information to biotechnology
professionals and scientists. _

This paper is designed to clarify a series of general principles
and trends with regards to biotechnology patent law. The knowledge
or derived principles of this paper are quantified in such a way that
the reader may generally apply the resuits of the survey to their own
individual law firm, company or narrowly tailored situation.
Massachusetts biotechnology companies were chosen since they
appear to be representative of the biotechnology industry in general.

One may respond to the question "Do Biotechnology Patent
Attorneys need a Ph.D.?" in a variety of ways. Categorically and
philosophically speaking, however, one would generally answer the
question in one of the four following ways:

1. "Yes", biotechnology patent attorneys need a Ph.D.
2. "No", biotechnology patent attorneys do not need a Ph.D.

3. Combination of 1 and 2 in which Ph.D.'s are not necessary,
but may be useful or relevant in certain situations for
patent practitioners.

4. Such an inquiry is vague or irrelevant.
The author would suggest that solution three is probably the most

accurate and representative of Massachusetts biotechnology
companies position. The author will attempt to show that answer
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three is perhaps the best answer philosophically and pragmatically
for law firms, biotechnology companies and the industry in general.

Is of the Presen AL

The general purpose of the present survey is to provide an
answer to the question "Do Blotechnology Patent Attorneys need a
Ph.D.?". The present papers focus is o give an in depth analysis of
the issue and determine the relative importance of graduate
technical training to law firm and company competitiveness.
Perhaps the question should be reworded to clarify the sub-issue of
competitiveness and cost effectiveness to read "Do Biotechnology
Patent Attorneys need a Ph.D. to cost effectively and competitively
prosecute biotechnology patents". The present paper considers the
relative temporal limitations of such an inquiry and, therefore,
separates the inquiry into past, present and future. For instance,
with the rapid change of the biotechnology industry and the dynamic
nature of the technology an answer to such a question could be very
different ten years ago from how such a question would be answered
now. Therefore, this survey attempts to separate the trends of the
past from the present. After an initial inquiry is made into past
trends a market study was conducted to determine the present state
of the industry. The information of past and present was then
combined to build relative models which should hold promise for
both law firms and companies to apply and plan with in the future.

The background information presented in this thesis wili generally:

1. Provide a general background and perspective concerning the
relative need for biotechnology patent attorneys.

2. Attempt to quantify the relative significance of a graduate
level technical degree to a biotechnology patent attorney.

3. Attempt to determine and correlated supply and demand of
scientists with supply and demand of blotechnology patent
attorneys.

4. Assess the overall areas of scientific demand and areas of
technical demand in regards to biotechnology patent attorneys.



5. Assess the overall supply and demand nationally for Ph.D.'s
and their relative significance as patent practitioners.

6. Assess the hiring trends of law firms and hypothesize why
their hiring has begun to follow particular patterns.

7. Provide a general background regarding problems in the
United States Patent and Trademark Office and the models they have
used and developed.

8. Provide information regarding the backiog of patent
applications in the United States Patent and Trademark Office and
show the importance of technical training to effectively and
efficiently prosecute patent applications.

The market study incorporated in this thesis was conducted to
determine the present state of the biotechnology industry and
attempts to generally:

1. Provide an answer to the question of whether a
biotechnology patent attorney could benefit from a Ph.D.

2. Provide an adequate cross-section of large, medium, and
small size companies and how they would answer such a question.

3. Determine the importance of a Ph.D. to Massachusetts
biotechnology companies.

4. Determine the relative importance of "other factors" and
their influence on hiring outside legal counsel to perform legal
services.

5. Clarify who makes decisions with regards to hiring outside
patent counsel. : _

6. Clarify technical demands of the biotechnology industry and
compare this with industry predictions of demand for various
technical areas.
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7. Compare biotechnology company perceptions of patent cost
to other professional services.

8. Determine how biotechnology companies prefer to handle a
particular problem they are confronted with and whether they would
seek an individual or firm to aid them.

9. Determine a series of general factors or principles
considered when selecting a patent firm.

10. Determine the important factors when biotechnology
companies select an  individual to handle their work.

11. Provide reasons for considering and not considering new
patent counsel to handle a biotechnology companies work.

12. Quantify legal experience necessary for new legal
practitioners (i.e. necessary number of patent applications written
to even be considered as outside patent counsel).

13. Determine the three biggest problems for biotechnology
companies regarding legal services.

The general background information and results of the market survey
have then been combined to help aid companies and law firms in
future planning and organization of their staffing needs and
departments. The data has been extrapolated to generally provide:

1. Information which biotechnology companies and law firms
can readily assimilate and utilize.

2. New models which will aid companies and law firms to cut
costs in their training expenses.

3. Reasons why the traditional model of inventor equal to

attorney may not work in the future.

4. Predict trends in the biotechnology industry and how
staffing could be done for biotechnology companies and law firms.



5. Provide reasons why the cost of biotechnology patents will
increase and how companies can prevent such increases.

kgroun nd Intr i

In August of 1988 the United States General Accounting Office
was asked to conduct a study and examine the large backlog of
biotechnology patent applications in the United States Patent and
Trademark Office, an agency of the Department of Commerce. The
findings of the survey generally indicated a basis for the demands of
advanced technical training in such patent arts For thlc rancmn -
brief description of the survey resu .= = e
reader is provided with a general b: e
and need for biotechnology patent '_ SR e
technical and legal training. The da"___’j':l |
background information from which 1 S
regarding levels of technical trainin. ..~~~ . o
practitioners should have. Simimti st

The Office of General Account E N N
level of technical scrutiny required t =~ =
biotechnology patent exceeds that re = = . %
most other areas of technology. The = .
biotechnology examiner because of o
complexity, its newness and its rapic Q“rh l/ e

During fiscal year 1988, bioteci Sl
15 percent more time (an average of is.0 nours versus tlme spent on
all patent applications. This time represents the average time an
examiner actually spends on a biotechnology application during the
average 29-month pendency period. In addition, there has been an
annual increase in the number of patent applications filed in the
Patent Office (See Figure #1 below for an indication of the years
1983 to 1988).2

1 Biotechnoiogy: Backiog of Patent Applications, April 1989, Briefing Report to
Congressionai Requesters, Page 19.

2 Biotechnoiogy: Bécklo’g of Patent Appilications, Aprli 1989, Briefing Report to
Congressional Requesters, Page Page 12.
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Source: U.S. Department of Commerce, U.S. Patent and Trademark Office, Hiring analysis.

The Patent Office reports that biotechnology patent
applications differ little from other applications except for their
complexity. According to the Patent Office, a long learning curve is
necessary for the examiners of biotechnology applications to become
proficient and reach peak productivity. The average new patent
examiner needs 4 to 5 years to reach full productivity, while new
examiners in the biotechnology area take approximately 20 percent
longer--about 6 years.3 Most biotechnology arts have a high degree
of difficulty. As a result, biotechnology patent applications need to
be directed to examiners possessing broad and in-depth backgrounds
in a variety of areas ranging from genetics to microbiology. The
rapid growth of information and the explosive development of
biotechnology has also led to greater need to understand a variety of
interrelated disciplines, such as genetics, immunology, cell biology,
biochemistry, microbiology, and bioengineering. Almost two-thirds

s N ot

3 Biotechnoiogy: Backiog of Patent Appiications, April 1989, Briefing Report to
Congressionai Requesters, Page 189.



7

of the biotechnology examiners hold post-graduate degrees in the
field and nver ane-third hold doctoral dearees.4

]y examiners spent about
SRk ’_--nours versus 16.7 hours)

-_'f'he average time spent on
-~ lent examining groups,
.~ s) and communications
= =chnology area required
.|y examining group to

15 perce . .

on biotec =

all paten -
only the .~ -
(207 ho
more ex .
process

Flgure #2 catio scal
1988
25 Hours

Source: U.S. Department of Commerce, U.S, Patent and Trademark Office, Hiring analysis.

4 Biotechnology: Backliog of Patent Apphcatlons. April 1989, Bﬂeﬂng Report 1o
Congressional Requesters, Page 19.

5 Biotechnology: Backlog of Patent Applications, April 1989, Briefing Report to
Congressionai Requesters, Page 20.

RANKLIN PIERCE
ENTER LIBRARY.
Lp‘w{{}("‘)Cl\l('.}oRD N. H..
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As of December 31, 1988 the biotechnology group had the
highest average number of backlogged patent applications per
examiner (66.7) of any technology group. In addition, the
biotechnology group had the lowest ratio of experienced to total
assigned examiners of all the examining groups. Only 35 of 91
biotechnology examiners (38 percent) had more than 4 years
experience, whereas 827 of the total 1,382 Patent Office examiners
(60 percent) had more than 4 years experience.b

Eigure #3 = Average Number of Backioaugd Patent Applications Per Assigned
Examiner as of December 31, 1888

100 Number of Applications

Saurce: U.S. Department of Commerce, U.S. Patent and Trademark Office, Hiring anaiysis.

aten denc iods for biotechnol

The survey of the United States Patent and Trademark Office
determined that the waiting period for biotechnology patent

€ Biotechnoiogy: Backlog of Patent Appiications, Aprii 1989, Briefing Report 1o
Congressionai Requesters, Page 19.

s QN s



applications is longer than that for applications in any other
technology. During the 9-month period of April through December
1988, the average time from the date of application to the date of
issue was 29.4 months. This average remained constant throughout
the period. The average waiting period for all patents issued by the
Patent Office was 21 months. Only the information processing
patent waiting period, with an average pendency of 28.1 months, was
near the biotechnology average. A large backlog of applications not
yet acted upon that were over 12 months old contributed to the long
average waiting period for biotechnology patents issued in 1988.
This condition caused long delays in making first actions. The
biotechnology group had the longest waiting period for first actions
of any examining group--14.5 months.? :

f bi ni_ velopment:

The survey also concluded that ionger-than-average delays
were typical across the spectrum of biotechnology developments,
but applications in certain areas, such as biotechnology equipment,
proceeded more quickly than others. Size and age of the backlog
contributed to lower pendency average for some biotechnology
products. The average time from the date of application to the date
of issue during the 9-month period of April through December 1988
for each of the biotechnology art units ranged from 25.5 to 39.2
months. The biotechnology art unit with the lowest pendency average
was still 4.5 months above the overall Patent Office average.8

]

7 Biotechnology: Backiog of Patent Applications, Aprii 1989, Briefing Report to
Congressionai Requesters, Page 25.

& Biotechnology: Backiog of Patent Appllcattons. Aprii 1989, Briefing Report to
Congressionai Requesters, Page 30.
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Tabie #1.- Average Waiting Period From Application_to Issue for
i u b 8

[+] o a

Art unit/ Total patent Average
description issues months
181 /equipment ‘ 401 26.0
182/immunology 593 34.2
183/biochemicals 384 26.6
184/plants and animals 185 25.5
185/genetic engineering 36 : 39.2
186/biochemicals 0 a

29.4
Biotechnology total 1,599

Source: U.S. Deparnment of Commerce, U.S. Patent and Trademark Office, Hiring analysis.

Within the biotechnology examining group, the two art units
covering genetic engineering and immunology had the highest
average waiting periods from application to patent issue during the
period of April through December 1988. During this same period, the

average pendency period-for all biotechnology patents was 29.4
months.

Additionally, art unit 185 (genetic engineering) had the longest
average period from application to first action for those
biotechnology actions initiated during the period of April through
December 1988.%

#2 = ait od o
for Biotechnologqy Patents, April _Through December 1988
Art unit/ ‘ Total Average
description first actions months
181/equipment . 730 ' 11.5
182/immunology 810 15.2
183/biochemicals 1,321 12.1
184/plants and animals = 1,052 14.8
185/genetic engineering 920 19.9
186/biochemicals 223 13.0

| 14.5
Biotechnology total 5,0562
Source: U.S. Department of Commerce, U.S. Patent and Trademark Office, Hiring analysis.

9 Biotechnology: Backlog of Patent Appiications, Aprii 1989, Briefing Report to
Congressional Requesters, Page 30.

£
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With these general trends and backlogs, it is no wonder why
the United States Patent and Trademark Office, law firms and
biotechnology companies have begun emphasizing the importance of
advanced technical proficiency in this field.

Law Firm Trends;

A general literature search was conducted to determine the
relative trends in hiring of patent attorneys who had a legal degree
and some additional graduate level technical degree. Table #3 is a
listing of Massachusetts intellectual property law firms and the
general staffing trends of these firms for 1991 and 1992. The table
generally summarizes the law firms which have staff members who
have a legal degree In conjunction with an additional graduate level
technical degree (including M.S., Ph.D. or M.B.A.). Firm listings were
taken from the Martindale Hubble Law Directory. Firms which had no
members with dual degrees were not included on Table #3. Sole
practitioners were not included in the overall listing. Firms which
listed members "of counsel” who had additional degrees were
counted in the overall tabulations.

The general results of the brief literature search determined
that Massachusetts intellectual property law firms favored
advanced degrees from their associates and partners. Table #3
shows an overall increase in both M.S., M.B.A. and Ph.D. degrees from
1991 to 1992. It is believed that a large percentage of the new
associates and partners maintaining dual degrees, practice in the
bnotechnology areas. It is believed that this general trend will
increase in 1993, with an emphasis in hiring of new associates who
have a legal degree and Ph.D. in a biological discipline. _

Based on these results it appears that intellectual property
firms have been hiring based on a trend which favors advanced
degrees. This may be true due to some of the following reasons:

1) The biotechnology industry is developing and is at a stage
which demands increased technical proficiency.



Taken from Martindale Hubbell Law Directory and includes law

firms with associates, counsel, and pariners having a law

degree with an additional Ph.D, M.S.,, M.B.A or graduate technical degree.
The table does not include sole praclitioners or intellectual property
firms without such individuals.

e e e e e e e e e N R S W R R I R R W T A R W T W W e e e e e e

Intellectual Property Lew Firm 1991 1992
Choate, Hall and Stewart ' 3 Ph.D's - 3 Ph.D's
1 M.S. 4 M.S
' 1 M.B.A.
Dike, .Bronstein, Roberts
and Cushman 2 M.S. 4 M.S.
Fish & Richardson 11 M.S. i1 M.S.
4 Ph.D's 8 Ph.D's
: 1 M.B.A,
Foley, Hoag &Eliot 3 Ph.D's 4 Ph.D.'s
2MS8 g M.S.
1 M.B.A. 3 M.B.A.
Lahive & Cockfield 6 M.S. 7 M.S.
i M.B.A. . 1 M.B.A.
l.appin, Rosen & Goldberg 1 MB.A. 1 M.B.A,
Nutter, McClennan & Fish 3 MS. Parts of firm
2 M.B.A separated into
t Ph,D. Cesarl & Mckenna
Samusls, Gauthler, & Stevens 1 Ph.D 1 Ph.D.
Perkins, Smith & Cohen 0 2 M.S.
0 1 Ph.D.
Allegretti & Witcoff ' 0 1 M.S.
0 ) o
Schneider, Reiily, Zabin & Costello 1 M.S. 1 M.S.
Weingarten, Schurgin, 3 M.S. - 3 MS.
Gagnebin & Hayes ' 1 MB.A. 1 M.B.A.



Wolf, Greenfield & Sacks P.C.

International Law Collaborative

Hamilton, Brook, Smith & Reynolds

Blodgett &Blodgsett P.C.

Bromberg & Sunstein

Testa, Hurwltz & Thibeault

1 Ph.D.

1 M.S.

1MS
1 MBA
1 Sc.D.

2 M.S.

1 Ph.D

3 MB.A’'s

3 M.S.
4 Ph.D's

1 M.S.
1MS

1 M.B.A.
1 Sc.D.

2 M.S.

2 Ph.D's

1 M.B.A.
3 MB.A's

1 M.5.
1 Ph.D.
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2) The time, complexity and backlog of patent applications in
the Patent Office demands additional technical training so that
patent applications in this art may be processed more quickly.

3) Law firms wish to provide added value to their clients and
at the same time cut costs of training new associates.

4) The hiring of Ph.D.'s is a way in which intellectual property
firms can distinguish or market their services over their
competitors.

5) Added technical training may provide law firms with
additional client security.

6) Inventors in the biotechnology field tend to generally be
Ph.D's and they prefer to work with attorneys who have similar
training and competence.

7) Clients are not capable of distinguishing good legal work
from poor legal work and rely on the added training as a means to
reduce risk of mistake.

gfmmg th €. Present Mg¢e_u_s_e_d__pv ng Flrms Ld

It appears that many law firms and biotechnology companies
have begun a hiring and staffing trend which favors the hiring of
lawyers who have a Ph.D. in a technical area. Many of the inventors in
the biotechnology industry are Ph.D.'s and they prefer to work with
individuals of similar competence. In other words, the attorney
which they choose to work with would generally have a Ph.D. also in
a technical discipline. The inventor is said to equal the attorney
since they have similar technical backgrounds. Many law firms and
biotechnology companies have sent Ph.D.'s to law school in hopes of
developing strong biotechnology patent departments. However, the
real question to be answered concerns whether this is really what g
biotechnology companies want from their law firm. Inevitably, since
biotechnology companies provide the lively-hood of most
intellectual property firms it seems appropriate that the answer to
the question "Do Biotechnology Patent Aitorneys need a Ph.D." come
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from the biotechnology companies that farm work out to intellectual
property firms. In reality if the biotechnology companies do not
want such advanced technical training, law firms need not expend
additional and unwanted expenses for such advanced technical
practitioners. '

Analysis of the Present State of the industry

The question which remains to be answered concerns whether
or not biotechnology companies really want Ph.D.'s or graduate level
specialists to handle their work. For this reason the present market
study was conducted to determine the level of technical and legal
expertise that biotechnology companies really wanted from their
patent attorney.

A. Survey Methodology and Results:

The survey questionnaire was designed to be completed and
returned by a single individual within a company (See Figure #4 for a
graphical depiction of the survey methodology used). Questionnaires
were addressed to Chief Executive Officers, Vice Presidents of
Research and Development, or Patent Counse! (i.e people who would
be making decisions regarding the hiring of outside patent counsel).
Company names and addresses were obtained through the
Massachusetts Biotechnology Council Directory and the 1992 GEN
Guide to Biotechnology Companies. The survey pool included 65
Massachusetts based biotechnology companies. Efforts were made to
personalize the questionnaires as much as possible (See Appendix 4
for a copy of the cover letter used in the survey). Of the original 65
biotechnology companies which were inciuded in the survey (See
Table #4) 28 companies completed or partially completed the
questionnaire and mailed it back in the self addressed stamped
envelope. (See Table #5 and Table #6 for a listing of companies
responding to the survey and not responding to the survey). This
represents an overall survey response rate of approximately 43% of
the originally defined universe of possible responding companies.
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Table #4

.

A/G Technology

1
_ 2. Advanced Magnetics

Alkermes

. Alpha Beta Technology

3

4 .

5. Amicon Division, W.R. Grace and Co.
B

. Applied Blotechnology

7.

BASF Bloresearch Corporation

8. Betagen
9. BioRatlonal Technologles Inc.

. Genica Corporation

. Biogen

. Biomeasure Inc.

. Blopura Corporation

. Blosurface Technology Inc.

. Blotransplant Inc.

. BMA Labs

. Boston Blotech Company

. Cambridge Blotech Corporation

. Cambridge Neurosclence Inc.

. Celicor Therapies Inc.

. Charles River Laboratories

. Commonwealth Bioventures Inc.
. Consolidate Machine Corporation
. Costar Corporation

. Creative Blomolecules

. Diaerin Inc.

. Dupont

. Easte Acre Biologlcals

. Endogen Inc,

. Enzytech Inc.

. Gene Trak Systems

. Genetics Institute Inc.

. Genzyme Corporation

. Hemagen Dlagnostics Inc.

. Immulogic Pharmaceutical Corporation
. immunoGen inc.

. Ingold Electrodes Inc.

. Matritech Inc.

. ‘Mattek Corporatlon

. Micron Separatlons Inc.
41.

Millipore Corporation

42, New England Biolabs Inc.

43.
44,

OmniGene Inc.
Crganogenesis

45. Polyfiltronics Inc.

46.
47.

48

Procept Inc.
Remediation Technologies Inc.
Repligen Corporation

in

49,
50.
51,
52.
53.
54,
55,
586.
57.
58,
59,
60.
61.
e2.
83.

" 64,

65.

A

Sepracor Inc.

Seragen Inc.

T Cell Sclences
Transkaryotic Theraples Inc
Tropix Inc.

Vertex Pharmaceuticals
Whitehead Institute
Worcester Foundation
Worcester Polytechnic Institute
Tonometrlcs

TSI Corporation

Stryker Biotech
Remediation Technology Inc.
Lab Pro Systems Inc.

RBI Ine.

1EC Inc.

E-Z-EM
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Companies Responding oS

Company

1. Cellcor Inc,

2. Commonweslth Bioventures
3. Lab Pro Systems Inc.

4. Matritach

5. RBI Inc.

6. OmniGens inc.

7. Worcester Polytech.

8. BASF Bioresearch Corp.
8. Dupont

10. W.R. Grace and Co.

11. Matritech Inc.

12. T Cell Sciences

13. Consolidated Machine Corp.
14. Immunotech Corp.

15. WhiteHead Institute

16. Cambridge Neuroscience
17. Seragen

18. TSI Corporation

19. Blogen Inc.

20. Remedilation Tech. Inc.
21. Alpha-Beta Technology
22. genzyme

23. Stryker Blotech

24, immuloglc Pharm. Corp.
25. BioRational Technology
26. Polyflitronics Inc.

27. Worcester Foundation
28. Sepracor Inc.

Position of responder

Vice President of Finance
Vice President of Operations
President

President

Chairman

Vice President of R&D

Head of Blomedical Eng.

Vice Presldent of Flnance
Manager

Vice President

Vice Prasident of R&D
Senlor Corporate Attorney
Vice President

Scientist

Assoclate Director

Patent Counsel

Manager of Intellsctual Property
Senior Vice Presldent of R&D
Patent Counsel '
Associate Principal

Chief Finnanclal Officer
General Counsel

Director of Operations
Patent Counsel

President

Vice Presildent of R&D
Director

Executlve Vice President

Name

Harry Wilcox
Gloria Doubleday
Brice Fowler
Stephen Chubb
J.L. Neumeyer
Keith Backman
Robert Peura
Joseph Michasls
Gall Burnett
Barry A. Sclomon
Graham Lidgard
Pamela A. Hay
G.H. Lowe

Eric ¢. Sigillo
John Pratt
Greg B. Butler
J. Guthrie

Paul Leibowitz
Leon Yankowich
Alfred Leushner
David Easson
Mark A. Hofer
Joseph Tyler
Stacy Channing
Pamela Weathers
Roy Manns

Thoru Pederson
Robert Bratzler
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. A/G Technology

. Advanced Magnetics

. Alkermes

. Transkaryotic Therapies Inc
. Trapix Inc.

. Applled Biotechnology

. Betagen

. Genica Corporation

Tonometrics

. Biomeasure Inc.

. Biopurs Corporation

. Biosurface Technology Inc.
. Biotransplant Inc.

. BMA Labs

. |[EC Inc.

. Boston Blotech Company

. E-Z-EM

. Cambridge Biotech Corporation
. Charles River Laboratories
. Costar Corporation

. Creative Biomolecules

. Dlacrin Ine.

. Easte Acre Biologlcals

. Endogen Inc.

. Enzytech Inc.

. Gene Trak Systems

. Genetics Institute Inc.

. Hemagen Dlagnaostics Inc.

. Mattek Corporatlon

. Micron Separatlons Inc.
a1.

Milllpore Corporation

32. New England Biclabs Inc.
33. Organogenesls

34
35

. Procept inc.
. Repligen Corporation

36. Dupont

37

. Vertex Pharmaceuticals
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The first part of the survey was designed to clarify the survey
objective which was to understand needs for biotechnology legal
services and gather general background data concerning the
responder and company (e.g. name, position, address, and telephone
number). In addition, the responder was asked to list his or her
educational degrees. This information was elicited to test whether
there was any correlation between level of technical expertise of
the biotechnology company decision-maker and level of technical
expertise this person preferred to hire or utilize (i.e. Ph.D level
decision-maker having a bias or tendency to hire technically similar
level outside counsel patent practitioners).

rv Recei

Survey participants were mailed surveys on September 8, 1992
and asked to compete the questionnaire and mail it back in the self
addressed stamped envelope by October 1, 1992 (approximately one
month to answer the questionnaire).

The highest return rate for the entire survey was
approximately four days after the initial mailing date (See Figure
#5). The remaining time for response remained generally at a
constant of about two returned questionnaires per day for the
remainder of the survey. The initial high rate of return may have
been due to the survey execution and methodology used combined
with the intense interest of practitioners in the industry to
determine the necessary technical training of biotechnology patent
practitioners.

D. Surv hodol nd Resul

Ouestlon 1A: Are you the individual respons.'ble for making
decisions or participate in decision making
with regard lo the selection of outside legal
services?

Part A of question 1 was designed to determine whether the
survey was addressed to the appropriate individual who would be
making decisions with regard to the selection of outside legal
services which would be used by the biotechnology company. The
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question was worded expansive enough to include all persons who
made decisions with regard to selection of outside legal counsel

services or participated in someway with such a selection. Legal

services were defined broadly and not just limited to patent legal
services.

Question 1B: Do you use outside patent counsel services?

Part B of question 1 was designed to clarify what type of decision
making power the responder had. The question was designed to
specifically limit the universe defined in question 1A to decision-
makers who made decisions with regards to outside patent counsel
services. Part B of the questionnaire also provided a space for
biotechnology companies to list what outside legal services they
used and who provided such services. This was left as an option to
the responder if he or she desired to provide such information.

The results of the survey indicated that all the responding
biotechnology companies utilized outside patent counsel for some
type of service. Companies generally had a variety of different
reasons and approaches to use of outside legal counsel services
including: litigation, patent prosecution, patentability opinions and
interferences. It appeared that no generalization could be drawn
from the activities and that each company used somewhat different
and personalized strategies.

Question 2 (preface) : If you answered yes to the above, please
answer the following; otherwise please
forward this questionnaire to the appropriate
person.

The preface of question 2 was designed so that if both the
appropriate person did not receive the survey and the company did
not utilize outside counsel legal services, then the responder was
asked to terminate the survey and forward it to the appropriate
person in the company who could successfully complete the survey.
This methodology appeared to be effective in fncreasmg the overall
response rate of the survey.
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Question 2A: Do you find that the cost for obtaining and
maintaining patent protection is costly
compared to other professional services?

Question 2A was designed to determine the patent decision
makers perception of patent costs to other professional services
which the company might utilize. The language "other professional
services” was purposely left undefined so that each individual could
base their opinion on a more personalized perception of what a
professional service entailed for their company.

Approximately 20 of the 28 companies responding to the
survey indicated that the cost of obtaining and maintaining patent
protection was costly compared to other professional services. A
very small percentage of companies indicated that the cost of
obtaining patent services was not costly compared to other
professional services (See Figure #6 for a graphical depiction of the
perception of patent cost by the biotechnology companies to other
professional services).

2B. When you have a particular problem which can not be
handled by in-house counsel and you must utilize
outside counsel, do you generally seek a particular
firm or individual to handle your problem?

Question 2B was designed to determine whether biotechnology
companies would prefer a law firm in general or a particular
attorney at a law firm to handle a particular problem of the
biotechnology company. Companies responding to the survey
generally indicated that they preferred having an individual handle
their problem (almost two to one favoring an individual to handle
their particular problem over a law firm) (See Figure #7 for a
graphical depiction).
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2C. Please list the two most important factors you
consider when selecting an outside firm or
individual to handle your patent prosecution work.

Question 2C was designed to elicit information regarding how
firms and individuals are selected to perform patent work and
factors influencing how these decisions are made.

The results of the survey generally fell into two categories.
These categories included factors for selecting a patent firm and
factors for selecting an individual to perform patent work. The
results and influential factors for each category were somewhat
different.

The factors of highest importance in selecting a patent firm
included legal experience, area of technical training of the firm and
overall reputation of the firm. Other factors having some relevance
and seme probative value included resources, cost, track record, turn
around time, and whether the firm was previously used by the
biotechnology company. (See Figure #8 for a more precise graphical
quantification).

The mest important factors for selecting an individual to
perform patent work were somewhat different from the factors for
selection of a patent firm. Experience in the field, technical
proficiency and then legal proficiency ranked highest with regard to
individual selection. Other less probative factors included
intelligence of the practitioner, interest in the responders company,
claim design, litigation record, cost, and dependability (See Figure
#9).

2D. Please list two reasons why you would consider or
would not consider utilizing patent counsel which
you have never used before.

Question 2D was designed and worded similar to 2C, but
included the additional limitation that the choice of patent counsel
or individual who would perform the work was new or never used by
the biotechnology company before. The question was particularly
designed to further limit the factors involved in decision making
with regard to selection of new patent counsel. The questionnaire
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was designed so that the responder could fill in reasons for why
they would or would not consider utilizing new patent counsel for
their company.

The question was designed to mean patent counse! outside of
the company as opposed hiring patent counsel to manage within the
company.

The results could generally be classified into two separate
categories of reasons a biotechnology company would consider using
new outside patent counse! and reasons a biotechnology company
would not consider using new outside patent counsel. Generally,
biotechnology companies would consider new patent counsel if they
were referred or recommended or had the necessary technical
experience to handle the biotechnology companies work. Other less
important reasons included new outlook by the patent counsel, good
chemistry, the practitioner was not a "time-keeper" and if the
present outside patent counsel for the biotechnology company was
overloaded (See Figure #10 for a graphical depiction showing the
quantitative importance of the reasons).

The reason new patent counsel would not be considered by a
biotechnology company included lack of knowledge or experience,
non-referral and non-responsive and lack of speed. Other less
important reasons included small staff, cost, and if the patent
counsel was a "time-keeper" {See Figure #11).

2E. Please check the area of scientific training which is
in highest demand at your company(s). Check only
one.

Question 2E was designed to particularly measure the areas of
highest technical demand of the responding biotechnology companies.
Since the person answering the questionnaire was also a decision-
maker with regard to patent strategy it was likely that their
perception of technical demand may have been different from other

- company members and have been more focused toward technical

demand regarding patent law.

The results generally indicated that molecular biology and
biochemistry were in highest demand with needs for immunological
technical training close behind. Chemical engineering was fourth in
highest demand followed by organic chemistry. Other areas in less
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demand included pharmaceutical training, biomedical engineering,
plastics, generalist/engineering and computer science (See Figure
#12). The results generally follow the national trends which predict
molecular biologists and biochemists to be in high demand'? and the
Massachusetts trends which predict similar needs.!?

2F. If you were required to hire a new patent attorney for
your company and you were o evaluate the
practitioner's ability solely on the number of
patent applications he/she had written, how many
patents would you require?

Question 2F was designed to measure the desired levels of
legal training of patent attorneys hired by biotechnology companies.
The question was drafted expansive enough to include situations in
which the company would hire a new patent attorney as staff or as
outside counsel.

The results generally show an expected bi-modal distribution
based on this dichotomy. Responders to the questionnaire generally
indicated less than 10 patent applications or somewhere between
25-50. This dichotomy was probably a result of responders
interpreting the question somewhat differently. For instance,
responders who chose less than 10 probably interpreted the question
to mean the amount of applications necessary to hire a new patent
attorney as staff to the company. While responders who indicated
25-50 patent applications probably interpreted the question to mean
the hiring of new outside patent counsel. If this were true it would
appear that companies set a higher standard for technical and legal
training of their outside counsel than their inside counsel. This
seems to be a logical exchange for the control that they would lose
using outside counsel. (See Figure #13 for a graphical depiction).

10 New Developments in Biotechnology, Office of Technology Assessment Report, Page
136 (July, 1988).

11 Report of the Massachusetts Higher Education Task Force on Biotechnology, Page 10
(March, 1990).



o

SCIENTIFIC AREAS

TECHNICAL AREAS IN
HIGHEST DEMAND

PLASTICS |

IMMUNOLOGY

BIOMEDICAL ENGINEERING §
MOLECULAR BIOLOGY
BIOCHEMISTRY

CHEMICAL ENGINEERIN
PHARMACEUTICA
GENERALIST\ENGINEERIN
COMPUTER SCIENC
ORGANIC CHEMISTR

i
|
|FIGURE | ;I

i
H
: !
3 4 5 6 7
NUMBER RESPONSES

|
|
|
|




NUMBER OF RESPONDERS

PPLICATIO

FIGURE 13

/./

&

1 AN I 2 {
LESS THAN 10

[11-20] [25-50]
NUMBER OF APPLICATIONS

OVER 100



e
O

20

3. Qualities you like to see in your patent attorney
(technical, legal and other).

Question 3 and much of the remainder of the survey questions
used a scaling methodoiogy so that each of the factors or qualities
desired by biotechnoiogy companies could be quantified by the
survey responder. Factors were grouped into one of three areas on
the questionnaire and included technical, legal and other qualities.
Each of the factors in one of these grouping could then be iabeiled
and scaled from 0 to 10. Anchors were used at 0 to indicate "not
important", 5 to indicate "important” and 10 to indicate "essential".

Individuals were asked to mark an X on the scaling line. Some
responders preferred to circle the numbers instead of marking an X
on the line. In order to tabulate the results, marks between the
numbers were treated as the previous base number pius .5. Circie or
marked whole numbers were quantified as whole numbers. The
anchors were then used to group the overall responses such that any
numbers falling between 0 and 4.5 were treated as a mark for "not
important”, 5.0 to 9.5 was treated as the "important" range, and a
circled 10.0 was treated as a mark for "essential”. The tally marks
in each range for each factor in each group were quantified and then
graphed.

Figure #14 generally shows a graphical depiction and
quantification of the technical training level desired of outside
patent counsel by responding biotechnoiogy companies. The graph
generally shows an inverse relationship in which it was nearly
"essential” to have a bacheiors ievel degree in the area of
biotechnoiogy or bioiogical sciences and nearly "not important" to
have a Ph.D. in a technical field. Of the survey responders themselves
who had a Ph.D. and answered the questions regarding technical
training most indicated that a Ph.D. was not "essential" and was
ranked numericaily near "important" or between "important" and not
important.

A masters level technical degree appeared to be the overalil
choice of biotechnology companies and included the largest
numerical responders between "important” and "essential". Based on
the results of this survey it appears that optimum training level for
a patent attorney would be a masters level degree. Figure #14
generailly shows the increase in importance of technical training
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until a peak is reached at the masters level. After this point the
technical training and/or necessary degrees desired by
biotechnoiogy companies substantially dwindies.

The second grouping inciuded factors desirabie in a patent
attorney which were related to legal training and experience.
Results for this part of question three were tabulated similarly to
the first grouping concerning technical training. Figure #15 shows
the ranking of each of the relative characteristics or factors.
Reputation and experience ranked the highest and had the highest
numerical quantification in the "essential" and “important"
categories. Speciaity in the biotechnology companies technology and
the prosecution of technically significant patents ranked next
highest. Cost to perform work and who the practitioner had worked
for were ranked next. Firm resources had some importance but in
most cases were "non-essential”, while legal publications did have
some value,but were largely ranked "not important". Attending a
prestigious law schooi was largely considered "not important', but
in some specific instances did have some importance. Advertising
had a clear ranking as being "not important" (See Figure #15 for a
graphical depiction).

4. What are your three biggest complaints with regards
to legal services?

Question 4 was designed to measure general compiaints about
legal services. The question was designed open-ended so that
responders - couid write-in exactly what they disliked. The question
included both standard legal services and patent legal services. The
question was worded expansively so that all areas of legal services
couid be probed and scrutinized.

The results generally indicated that cost was the biggest
compiaint followed by the slow speed of the retained practitioner
and inattentiveness to the client. (See Figure #16 in which the grey
bars indicated the 3 major areas of concern). Based on the person
who responded to the question and the context of the survey it was
understood that many of the responders might answer the question
with regard to complaints about patent services (a more focused
interpretation of the question). Such an interpretation by the
responder was expected and weicomed. For instance, some survey
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responders indicated that insufficient technical training was a high
concern {(almost as much as inattentiveness of the practitioner).
Other areas of lower concern included: sloppy billing, non-proactive
philosophy or iegal service, inability to risk assess, non-
responsiveness of the retained practitioner and the fact that the
retained practitioner was process oriented and not product oriented.

me r nwhhm_dkfrn

equal to inventor may fail:

It is generally easier to predict supply and demand for
scientists and engineers than it is to predict supply and demand for
patent attorneys. Table #7 generally proposes a model for
determining the overali supply and demand of patent attorneys.
Supply and demand of patent attorneys is directly related to supply
and demand for scientists and engineers. When the economy is strong
and salaries are high, the majority of scientists and engineers will
generaily remain as scientists or engineers or "non-defectors”. As
the economy generally worsens, there are more "defectors” to patent
law. It appears that a larger percentage of scientists and engineers
wili "defect” to patent law as opposed to patent attorneys
"defecting” to science, engineering or some other profession. Table
#7 shows the model of how supply and demand may be determined
for patent attorneys. if one accepts this general model, one should
also accept the proposition that fluctuations and changes to supply
and demand of scientists and engineers wiil inevitably effect patent
law. This would especially be true if there was a deficiency of
scientists or engineers in a particular field.

On the otherside of the coin is the fact that although supply
and demand for scientists and engineers can be predicted, such
predictions often do not consider all factors and may not be
representative of the truth. For instance, Robert Armstrong,

Du Pont's manager of professional staffing in Wilmington, Deiaware,
describes a study that compared the percentage of high school
students going into engineering with the average starting salary of
engineers.” The correlation is just beautifui," he says-when salaries
rise more students go into the field. The supply of science and
engineering students is really driven by students view of job



Table * 7 - Supply & Demand for Patent Attorneys

A proposed model in which the supply and demand for patent

attorneys is directly proportional to the supply and demand

for scientists and engineers. Defectors are defined as individuals
who make career changes inte or out of the patent law profession.
Relative evidence strongly suggests that the majority of defectors
go from science or engineering careers inte patent law. Yery few
defectors will go the other way. This may be due to legal requirements
economics and the barriers to entry into the patent profession.

A+B-C= Supply of patent attorneys at any one time.

A = % of defectors to patent law from science or engineering
fields.

E B = % of non—-defectors from science or engineering fields %o
. patent law.

C = % defectors from patent law to science, business or other
profession.

A B.S. Scientist fengineers M.S. Scientists/engineers Ph.D. Scientists/engineers

v v v

% defect to patent law ‘K defect to patent law % defect to patent law

: M._S. Scientists/engineers Ph.D. Scientistsfengineers
B B.S. Scientist/engineers

y v y

% non-defect to patent law % non-defect to patent law % non—defect to patent Taw

c Patent attorneys defecting to other profession

Z Key: ? = increase, ¢ = decrease, ¢ = remains constant

Assumplions :

As Economy * then B supply + A supply c ¢ |
'

\
As Economy ¢ then B supply ¢ A supplu* ¢

oh o
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opportunities."12

This may provide some comfort for inteilectual property law
firms and biotechnology companies wishing to hire future attorneys
with advanced degrees. However, recent data generally indicates
that there may be a shorifall of biotechnology scientists and Ph.D.'s
in the near future. if this is true the model of inventor equaliing

attorney may fail. Some reasons for the collapse of such a model
include:

1) Biotechnology companies in the future may favor experts in
law as opposed to technology as they shift modes from research and
development to manufacturing.

2) As law related to Biotechnology and patent law evolve, it is
likely that the general principles will become more predictable and
additional technical training will be unnecessary.

3) By the year 2000 it is likely that the general salaries for
scientist will increase and the overall supply of patent attorneys
will decrease.

4) Ph.D.'s are trained in a very focused research area and
generally do not provide substantial value over masters degree
attorneys. (See Figure #17 for a graphical depiction expanding the
results of the market study). Additionally, biotechnology companies
generally favor the broad level training which masters level
attorneys have.

5) As patent costs escalate biotechnoiogy companies will
begin to favor ways to reduce costs but maintain similar value.

6) It is likely that the overali importance of patents could
decrease because of cost of court batties.13

7) Any additionai added vaiue which Ph.D. level attorneys bring
to the table to fledgling biotechnology companies may not be
necessary as companies evolve to maturity by the year 2000. (See

12 who will do science in the 1990's, Science Magazine, April 1990 page 433.

18 Ernst & Young Survey 1893, Pg 433.



Figure®#{7 - Relationship of value added to cost of
utilizing a patent attorney with an
advanced technical degree.
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Scientific and Business Trends are perhaps the strongest
reason why the model of attorney equal to inventor will
fail.

Perhaps the strongest reason why the model of inventor equal
to attorney could fail is fluctuations in business trends and changes
in supply and demand of scientists and engineers.

For instance, it has been estimated by the year 2000 that there
will be a shortfall from the year 2000 to 2010 of approximately
7,500 Ph.D.'s per year in the United States. The overall demand per
year will be approximately 18,000 Ph.D's per year. The supply to fill
some of these positions will be due to 7,000 U.S. citizens and about
5,000 foreigners who stay in the U.S. 15 This general decline in
science and engineering graduates will be mainly due to aging

14 ghifting critical success factors. (Source: Consulting Resources Corporation.)

15 Information courtesy of Dr. Richard Atkinson, Chancellor, University of California,
La Jolla, CA 92093. Chart deals with projections of years 2001-2010.
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faculty and decrease in the college age population.1¢ |f one generally
accepts the model that supply and demand of patent attorneys is
directly related to amount of "defectors” from the scientific or
engineering fields, it is likely that the increase in demand for
scientists and engineers will have a proportional effect on supply
and demand for patent attorneys (See Figure #19)

The Future:

After reviewing past data regarding the backlog of the United
States Patent and Trademark Office and the present survey results
we are able to reach the following conclusions:

1) As the needs for scientists increase the needs for patent
attorneys in the biotechnology area will also increase.

2) The present model of attorney equal to inventor may fail due
to the increased needs for scientist and engineers.

3) Costs for biotechnology patents could increase significantly
within the next decade.

4) If law firms are to optimize their profit potential and
biotechnology companies are to increase their patent portfolios, the
present models must be re-worked.

A_Suggested New Model:

After reviewing the past data and the relative needs and wants
of the Massachusetts biotechnology industry, a new model is
apparent which could perhaps solve the emerging problems which
biotechnology companies and law firms may face. The new model to
be applied to law firms and to biotechnology companies would
generally follow the wants and needs of the biotechnology
companies. The model would replace the existing Ph.D. level
attorneys with master level attorneys in specialized areas including
molecular biology, Chemical/therapeutic, agri/plant, biochemistry
and immunology. Each masters level atiorney would work directly

16 Information courtesy of Dr. Richard Atkinson, Chancellor, University of California,
La Jolla, CA 92093. Chart deals with projections of years 2001-2010.
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