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. INTRODUCTION

Successful  pharmaceuticd  research is becoming more and more expensve.  More
expengve dill is research which is successful, but which cannot be commercidized due to
unforeseen problems with third party patents.

To ease the commercidization of new research breskthroughs, more research-driven
companies are planning future research with patent landscaping sudies. A patent landscaping
gsudy shows, for a given generd fidd of technology, what areas are potentially rife with third-
paty paent problems, and, by contrast, what areas remain reatively free of third-party patents -
and possibly are available for appropriation.

Paent landscgping is auitable for planning research in virtudly any aea of technology.
We can best undergtand the kind of indght a patent landscaping study can provide, however, by
reviewing a specific example of paent landscaping andyss. Here, we will take as our example
the fidd of time rdease drug delivery technology in the 1990s. For this example, we collected
data on dl issued United States patents in the fied of time release drug ddlivery technology from
the early 1980s through the end of the 1990s, a data set of 271 issued patents. While not
included here, patent landscapes can dso include data on published United States and foreign
patent applications, as well as issued patents. Data extracted from the patent provides indght
into many aress, including:

fidd-wide trends affecting the entire fild of technology asawhole;

the identity and activity of the various competitors active in the fidd;

within the broad fidd of technology, trends affecting specific technologicd sub-
Specidties, and

geographic information pertaining to where the research activity is happening.

We discuss each of these aspectsin turn.
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[I. FIELD-WIDE TRENDS

As with mogt aress of technology, the fidd has shown its ups and downs in totd research
activity. Generd information on the levd of research activity in this area over time can be seen
by examining the

Total Number of Patent Filings per Yaar
number of patent (for all filing entities)

filings per year. We
see a shap increase in
research  activity and
paent filings in the
late 1980's, during a
period of rapid
€economic growth.
This is followed by a
decline in the ealy
1990s, when generd
economic conditions
were dow. Since then,
filing  adtivity hes
recovered, then tapered
off. This is seen
reedily in the figure,
with a curve smoothed
to show  trending
activity more clearly.

Within this broad trend, various sub-specidties showed widdy varying activity over the
same period, with certain technologicd gpproaches faling out of favor, while others have
emerged as the extremely active areas of research interest. We will compare the rate of research
activity among the various sub-technologies in the field in some detall, later in this report.
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The total set of patents studied include four hundred and sixty two (462) inventors of
record. Of these, some inventors are more prolific than others. While mere number of patents
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glves litle indication of the commercid vaue or breadth of each patent patents are not
inexpensve, 0 the sher number of patents can indicate the willingness of the employer to
inves in protecting technology in this area of technology, and thus indicate the importance the
employer places on protecting such technology for future activity. Of the four hundred and sixty
two inventors active in this area of technology, the inventors with the greatest number of issued
patents are shown in the graph. We see that a raively smal number of researchers (eg., James
J. Shaw, Shri C. Sharma, Robert K. Yang, ShanShan Sheu, Theodore H. Stanley, Brian Hague)
acocount for Sgnificantly more inventive activity than the average inventor in the field.

The mogt prolific inventors generaly do not work in solitude  We can see what

oo, by identiing Tor. the. ot -m\
laboratories, by identifying for the most

prolific ~ inventors,  thar  respective UNASSIGNED SHAW; JAMES J.
employers. The mgor inventors ranked
by the most prolific five assigness is 2 WARNER-LAMBERT SHAW; JAMES J.
shown in the table. As the table shows, 3
James J. Shaw is the mogt pralific inventor
in the field, and has generated patents both | 4 | PROCTER&GAMBLE | DAMANI; NALINKANT C.
for Warner-Lambert Company and patents
which remained unassigned a the time of 5 | UNIVERSITY OF UTAH | STANLEY; THEODORE H.
isue.  This could indicate he has Ileft
Warner-Lambert to go “free agent” (and thus may be available for consultation) or visaversa. A
look a his patent filings over time would give ingght into this.

MCNEIL-PPC, INC. ROCHE; EDWARD J.
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[Il. COMPETITORSIN THE FIELD

The "Asdgneg’ is the company or legd entity of record which is recorded as the owner
of the patent. For example, patents issuing to researchers and inventors working a a certan
chemicd company,
will typicdly dte tha Market Leaders
company as the mmﬂmﬁ:ﬂﬁu of Total Technology Pie
assgnee of record. gty '
There are a tota of one
hundred and thirty-
sven  assgness  of
record in this area of
technology. Some of
these competitors
show only a passng
interes  in the fidd,
filing very few paents
while others have filed , ...
numerous  gpplications
and accumulated
sgnificant patent
edtates. The most
active of these
competitors have
patent  estates  of Lo .00 .45
vaying dzes ad
edablished in various technicad sub-gpecidizaions within the broader fidd of technology. A
totd of one hundred and thirty seven patent assignees of record have applied for patent
protection during the sample period.

Of the totad patents in this fidd, the largest single dice of the pie - representing fully 45%

of the patent landscape - were unassgned as of the patent :

issue date. These patents may be licensed, rather than ‘
assigned.  More likely, however, is that the inventions UNASSIGNED 45(15.96%)
were invented by "independent” inventors unaffilisted with ‘ WARNER-LAMBERT ’ 35(12.41%)

|

larger institution.  Typically, a high percentage of such |
any lager inditution. Typically, a high percentage of su MCNEIL-PPC, INC. 10(3.55%) |
|

|

|

independent  inventions never ae commercidized. Each
color denotes a specific competitive entity. The key for | PROCTER & GAMBLE 10(3.55%)
these colors, and the entities they designate, is provided at ‘ UNIVERSITY OF UTAH ‘ 7(2.48%)
the end of this report, dong with the key desgnating the

internationa patent classfication definitions. ‘

132Company(s) | 175(62.06%)
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The mog pralific five Assgnees (out of the tota of 137 assgnees), are shown in the
table. Note that the fiddd shows ggnificant decentrdization or lack of concentration; Sxteen
percent of tota activity is by inventors working independent of any assgnee inditution, and
more than haf of the tota field (62%) is scattered among a diverse group of one hundred and
thity two different assgnee companies, each with rdatively miniscule dices of the totd
technology pie.

Within the broad fidd of technology are seventy-five sub-classes of technology. Certain
of these sub-classes or sub-technologies are more -

Original International

active than others in hogting research activity. The Patent Classification

Occurrence(%)

comparative activity of these various areas can be

seen by contrasting the activity in the various patent 1| ASIK0090 | 48(1L77L%) |
wb-dassficions ~ The mogt frequently dited | 2 | A6iK-00968 | 23(849%) |
Internationa Patent Classfication sub-classes for time ‘ 3 [ AG1K-009/28 ‘ 16(5.90%) ‘
rdlease drug ddivery technology ae A61K-009/20 .

(bills lozenges or tablets), ABIK-009/68 (chewing | 4 |  AGIK00916 | 145.17%) |
gum drug delivery), A61K-009/28 (dragees, coated 5 | AGIK00716 | 13(4. 80%) |
granulates, microbeadlets) and A61K-007/16 ‘ sum [ 25 Kinde) ‘ - ‘

um. |

(medicind  preparations characterized by the non
active ingredients used). The number of issued patents ranked by the most prolific origind
International Patent Classfication (out of a totd of seventy-five (75) origind internationa patent
classfications) are shown in the Table.

There are a totd of four hundred and sixty two inventors of record active in this fidd of
technology patents. Some of these inventors are, of

course, more prolific than ae others.  More pralific _
inventors generate more patents, and these greater Assignee
numbers of patents show up in the data discussed above,

relaing to the number of issued patents per competitor. UNASSIGNED 56
What of competitors who generate fewer patents, yet
employ reaively large head-counts of research daff. WARNER-LAMBERT 42
These competitors, despite their lag in the totad number of
issued patents, remain important to identify, as these are MCNEIL-PPC, INC. 14
the inditutions with the largest research daffs - and who
odenshly retan the larges competitive research PROCTER & GAMBLE 18

capability. The asdgnees of record with the grestest
number of inventors employed by or otherwise associated
with them, are ranked in the table.

UNIVERSITY OF UTAH 2
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Inventive activity does not remain condant over time. We have dready seen that the
totd number of patent applications filed per year has varied dgnificantly over time, due to
generd economic activity and other factors. While totd patent filings varies each year, the
number of filings made by each specific competitor varies over time, as wdl. We can review
this data to get an idea of which competitors are becoming more active in this area, and which

comptitors may have dgnificantly curtalled - or even atogether stopped - competitive research
inthisarea. Each competitor is shown as aband of acertain color.
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No maen is an idand. Increasngly, no company is an idand, ather. Collaboration in
research and development is more sgnificant now than ever before.  We can gain insght into

1 UNASSIGNED

WARNER-LAMBERT
COMPANY
3 MCHEIL-PPC, INC

4. PROCTER &
ZAMBLE COBMPANY

L&  UMVEREITY OF
LFTRE

&  BENOMED, NC.

7. GANCER
REEEARCH FUMD

n ST
TECHNOLOGIES

i BETH IBRAEL
DEACONESS:

11 AMERIGAN HOME
PRODUCTS

T2 MEDRCAL FOODSE,
BHD

13 DDW

4 ENITHKLINE
BEECHAM

o THE BSTEE
CORPORATHON

0 KABLESHIK] FAISHA
HAYASHIBARS

17 MITEL & CO.

18 HABISCD BRANDS,
LU=
19 RICOM CORP

14
" .
thﬁﬁwnudmmnuwunmmJL BGraiiv

20 JOHNE HOPEINE

research collaborations in the fidd, by measuring the number of patents assgned of record to
more than one competitor. One way to do this is to identify patents assigned to more than one
assgnee.  Patents assigned to only one entity form a series of peeks, which articulate a ridge
running from left corner to right corner of the chart. Pesks which do not fdl directly on this
ridge, but rather lay off to one sde of it, indicate the existence of patents assigned to more than
one assgnee - a tdl-tde sgn of research collaboration. The height of such pesks shows the
number of patents jointly owned - a dgn of the intengty of the collaborative effort. Note that
this type of comparison will not reved every ingance of research collaboration activity. For
example, a research collaboration which uses a specid-purpose holding company to hold title to
jointly-developed intdlectua property, and collaborations which assgn dl intellectud property
to only one of the two partners, while cross-licenang those rights to the other partner, will not
show up on this screen.

In addition to the topics dready discussed, a patent landscape can convey even more
information regarding compstitors, their employees and their levels of activity. At the risk of
sacrificing  thoroughness for conciseness, however, we will now review examples of how a
landscaping study can provide indghtsinto specific technica sub-specidties.
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IV. TECHNOLOGICAL SPECIALIZATION

We have dready reviewed examples of trends affecting the technologicd fidd as a
whole.  While the fiedld as a whole may show certain trends, the field as a whole is composed of
numerous specific, more focused technologies.  Discovering trends in these specific, more
focused fidds, can give a more rdidble interpretation of what is going on behind a compstitor's
|aboratory doors.

This broad area of technology can be subdivided into numerous sub-classfications. Each
of these sub-classfications may be dominated by one or more competitors, who need not
necessily hold any sgnificant postion over the entire fidd of technology as a whole. The most
active entities are, to some extent, clustered in either of two discreet patent sub-classfications -
009720 (pills, lozenges and tablets) and 009/68 (chewing gum type). The dominant patent sub-
class by Assgnee (Dominant patent class means the patent class to which the greatest number of
patents owned by an assignee belong), are as follows:

WARNER PROCTER & | UNIVERSITY
LAMBERT GAMBLE OF UTAH

International Patent Classification A61K-009/20 AG61K-009/20 | A61K-009/20 | A61K-009/68 A61K 009/68 ‘

This shows that Warner-Lambert and McNeil both have the largest parts of their patent estates
concentrated in subclass 009/20 (pills, lozenges and tablets), while Procter & Gamble and the
Universty of Utah both have the largest pat of their patent estates concentrated in subclass
009/68 (chewing gum).



Patent Landscaping Studies
Pharmaceutical Patent Attorneys, LLC
Morristown, NJUSA

Page 10

We can get a more clear idea of each competitor's activity level in each specific kind of
technology, by comparing each competitor's number of patents in each of the mgor sub-classes
of technology. Most competitors have few patents (shown as data points lying close to the

Technology Focus W unassenE
Each competitor's number of patents in each class @ WARNER:LA

AgTK-amnn  ABIKOBE0 & PROCTER &

@ WMCHEIL-FFC
INC.

=

= TECHNOLDC

@ THEESTEE

CORPORATH
A nHABISCE
BRANDS,
AMERICAN
. HOME
45 1K-047/00 [ VALENTIE
ENTERPR

ISE
| =]
AMERICAS

/', GEMERAL
A1K-D0914 MILLS, INC.

) UNIVERSITY
OF UTAH

LIFE
. SAVERS,

@ ouEEns
B K0T 18 CVEREITY
PHARMACEL

@ SWTHELINE
BEECHAM

B COLGATE-RF
COMPANY

STANFORD
. AINIOR

A THIDNE
INTERMNATID:

!:‘,l HABLISHIK]
KAIEHA

center, or apex, of the cone). Certain competitors have built more numerous patent estates,
dretching farther from the center of the cone. We see, however, that even the largest of these
edates is reatively sharply focused in only one or two patent sub-classes. Warner-Lambert, for
example, shows a rdatively large concentration in subclass 009/20, 009/28 and 009/16, with
little remarkable activity esawhere,
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Just as each assgnee shows an activity level which varies each year, so too the industry
as a whole dso shows a varying levd of activity in and commitment to each of the many specific
technologica approaches availdble. The indudtry’s varying leve of interest in or commitment to
the various technica sub-classes over time, shows what areas of technology are perceived as au
courant, and what areas are possbly perceived as obsolete or otherwise less than fruitful. As the

B Aa1K-0020
Annual Numbe Clast @ 81K-00068

A AETKD03E

@ HETR-D0E
[ AE1K-147100
@ ABIK-00814
A AE1R-00TNE
i ABtK-OEE
[ AdiK-00aEe
@ ABK008M0

1/, as1e00aaz

B AB1K-O31mee
B ABIK-009SE
A PETRINTH

J AETH-00TME

chart shows, the number of patent filings per year in each of a dozen color-coded technical
oecidty aress, varies greatly over time. Many of the specific technologies have shown little
activity at dl for severd years, indicting they have perhaps become perceived as less than
productive areas. In contrast, other types of technology (e.g., 008/20) show consstent activity
over the long-term. Certain types of technology (e.g., 008/46; 009/10) seem to be experiencing a
Spate of recent growth, indicating the possibility of emerging as tomorrow's technology leaders
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It is fine to compare the activity among discreet technica specidties and gpproaches.
Many technica specidties, however, overlgp to a certain extent with other areas. To gain insght
into how various technicd sub-specidties may overlap, it is informative to examine the

Technology Relatedness I AR
Frequency of each invention's listing in two different classifications @ HE1K-D09EE
A PE1K-00ES
@ A81K-0081
[] AB1K-D014
@ AEK-HOTHE

A AETR-DATI0
ABIK-D0SN18

@ A51%-00810

AT K031 B as1K-0054E

ABTKCDD814
@ Aark0asma

ABTKDO0THE bk
@) ABIKL31TES
[l A51K-008i26
ASTK-L4TI00

@ AEIR0IT4
ABTR-O0R1 A MTK031s

@ Aa1E-D3T15

ABK-DIETE

B A5k ooz
@ AEIK0308
A HEE03310

|_'_'; AL TK-DIBEE

“rdlatedness’ of the various technicad sub-specidties. The relatedness of technology, or the
degree to which research overlaps more than one patent sub-classfication, can be seen in the
frequency of "cross-over” patents which are classfied in more than one sub-class. The spokes
which display more than one data point, are those patent sub-classes which contain patents
classfied in a second sub-class. We can see that, in generd, technology fdls into only one man
ub-dassfication - thus producing only one daa point on most of the radid "spokes' of the
conica graph.
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Just as various corporate competitors are more active than others, and specidize in

\ Priority Countr Occurrence(% ‘

vaious specific technologies, so too individud
countries are more active or pralific than others, and
can be seen to hogt research speciaized in certan
gpecific areas of technology. The geographic
location of the most active hotbeds of research can
be identified by reviewing the location of the
priority petent filing. The country of the priority
filing is usudly assumed to be ether the location of
the inventor persondly, or the location of the
headquarters of the corporate assgnee. The number
of issued patents by the mogt pralific five countries
out of a totd of thirteen priority countries, is shown

l The United States of America | 217(80.07%) ‘
l Great Britain | 13(4.80%) ‘
l The Republic of Japan | 10(3.69%) ‘
l The Federal Republic of Germany | 7(2.58%) ‘
[ The Republic of France | 6(2.21%) ‘
| Etc. - 8 Countries | 18(664%) |
[ Summary - 13Countries | 271 ‘

in the accompanying table. The United States generates the overwheming mgority of the new
patent filings in this fiedd. Note that the data sample includes only issued United States patents,
not international patent agpplications;, incduding published internationa goplications in the daa st
could concelvably increase the reative proportion of non-United States priority filings, and give

greater information on non-United States based research.

As various corporate competitors specidize in specific sub-classes of technology within

the broader field, so too research located

in different countries tends to show

goecific specidization in ecific  sub-
classes of technology. We can see how
this specidization both in the origind
casdfication of the initid  patent

United States
of America

1. A61K-009/20 (17.71%)
2. A61K-009/68 (8.49%)
3. A61K-009/28 (5.90%)

1. A61K-009/20 (12.65%;
2. A61K-009/68 (9.23%);
3. A61K-009/28 (7.35%)

goplication filing, and in the find patent
classfication assgned to the paent
upon issue. Certan types of technology
(eg., 009/20; 009/28) ae so

Great Britain

1. A61K-009/20 (23.08%)
2. A61K-009/28 (15.38%)
3. A61K-009/16 (7.69%)

1. A61K-009/20 (17.39%)
2. A61K-009/28 (8.70%)
3. A61K-009/16 (8.70%)

fundamental to the fidd that they ae

1. AG1K-047/00 (20.00%)

1. AG1K-009/68 (9.52%)

resarched in a Sanificant levd in 4l Japan 2. A61K-007/18 (20.00%) [2. A61K-047/00 (9.52%)

) 59 . 3. A61K-007/26 (20.00%) |3. A61K-007/18 (9.52%)
magor geographic research  locations.

Other types of technology, however 1. A61K-009/20 (28.57%) | 1. A61K-009/20 (33.33%)

(e.g., 009/16: 025/34), seem of interest Germany | 2. A61K-009/28 (14.29%) |2. A61K-009/68 (11.11%

only’ to cor’npetitors ’Iocated in more 3. A61K-047/00 (14.29%) | 3. A61K-009/28 (11.11%)

limited geographic aress. 1. A61K-009/20 (33.33%) | 1. A61K-009/20 (25.00%)

France  |2. A61K-009/00 (16.67%) |2. A61K-007/18 (12.50%)

3. AOIN-025/34 (16.67%) | 3. A61K-009/00 (12.50%)

1. A61K-009/20 (18.15%) | 1. A61K-009/20 (12.90%)

Total 2. AB1K-009/68 (8.00%) 2. A61K-009/68 (9.09%)

3. AG1K-009/28 (6.46%)

3. A61K-009/28 (7.33%)
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VI. SUMMARY

The specific examples discussed here merely scraich the surface of the information and
ingght available from a patent landscaping study. More tailored analysis can be done to address
the specific concerns appurtenant to a given specific research initiative. However used, patent
landscaping provides a tool to avoid expensve and embarrassng problems before they dart.
Patent landsceping can aso indicate the most efficient way to achieve research gods. Because it

is S0 informative, patent landscaping is a powerful tool for strategic research planning.



