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ABSTRACT

Global drug development and regulation is undergoing a substantial tra
sition,including redefinition of the roles of public and private actorsirespo
sible for developing, regulatimgd paying for therapeutic products. This
shift has been accompanied by growing debate over the validity of the claim
that an efficiently functioningpbal public health system requires acceptance
of models of drug development that promote early access to therapeutic
products in exchange for strong intellectual property rights. Without these
rights, advocates claim pioneering drug development wdtootldere, we
challenge this view, arguing that recent regulatory efforts designedrto encou
age the development of new and innovative drugs through the provision of
strong patent andinkagé rights, which legally tie drug patenting and drug
approval, hae in fact had the opposite effect. We provide data to suggest
that the pharmaceutical industry is leaning away from the development of
new drugs and towards incremental changes in existing drugs as a result of
firms locking in to discrete rights targetsided for by law.
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INTRODU CTION

Global drug development is currently undergoing a substantial transition,
including major redefinition of the responsibilities of those who deeelop, r
gulate and consume therapeutic proddtts shift has been accompanied
by growing debate over thalidity of the claim that an efficiently furretio
ing public health system requires acceptance of emerging lifecyed, or
world6 models of drug regulation that promote early access to innovative
therapeutic products, enhanced puatket surveillar¢c and strong intetle
tual property and regulatory (IPR) rights. Indeed, IPR rights are assumed n
cessary for all stages of the therapeutic product lifecycle, including publicly
funded medical research, university technology transfer, private research and
development activities, regulatory submission, and now even-thargest
stage. Advocates claim that without IPR rights pioneering drug development
would not occur and that the public would be left without breakthreugh r
medies. The goal of the reseaisbhussed in the present Article is to irvest
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gate this claim empirically and to assess how IPR rights might be used more
effectively to encourage innovation in the medical sciences. In particular, we
investigate whether regulatory incentives specifitaltigled to stimulate
innovation in the pharmaceutical sector via IPR rights are producing such
innovations.

The study is split into three sections. The first is an empirical @vestig
tion into the type of drugs approved by domestic Canadian reguleags as
ulatory incentives intended to stimulate innovation came into force. The
primary goal of this study is to quantitatively analyze various typesoof
and ofollow-ond drugs. A related, though smaller, component is toiinvest
gate trends for these driyges in the context of Can&damerging lifecycle
regulatory regime for drug approval, referred to aBtbgressive Licensing
Frameworkd' Progressive licensing is currently enshrined in&ill Given
its emphasis on promoting early access, edhposinarket scrutiny, and
strong IPR rights, progressive licensing offers an excellent opportunity to
probe the relationship between drug approval, drug patenting, a@d innov
tion in an emerging drug regulation model.

The second is an empirical study atbepts and patent litigation ass
ciated with the various types of drug approvals identified in the first section.
The primary goal of this project is to show how government regulation
shapes the domestic market for brand name and generic productarParticul
attention is given to changes in patenting and litigation patterns before and
after the establishment of the Canadiakage regulatiofsegime in 1993,
referred to as the Patented Medicines (Notice of Compliance) Regulations
(NOC Regulationd)Linkage regulations are critical to drug development, as
they legally tie drug approval to drug patenting and litigation and thus
represent a primary mechanism by which regulators promote drug- develo
ment in exchange for IPR rights.

The third section is an dytecal model of regulated pharmaceutical i
novation, which focuses on the effectiveness of regulatory incemtives i
tended to encourage innovation. Of particular interest is the synchronization
of drug approval, patenting, and litigation data to theisstadait of NOC

1. See generdlgALTH CANADA, BLUEPRINT FOR RENEWAL: TRANSFORMING
CANADA & APPROACH TOREGULATING HEALTH PRODUCTS ANDFOOD (2006)available at
http://www.hc-sc.gc.ca/ahasc/alt_formats/hpfedgpsa/pdf/hpfb-dgpsa/blueprinplan
eng.pdf fiereinafteHEALTH CANADA, BLUEPRINT]; HEALTH CANADA, THE PROGRESSIVE
LICENSING FRAMEWORK CONCEPT PAPER FOR DISCUSSION (2006), available at
http://www.hc-scgc.ca/dhpmps/alt_formats/hpfllgpsa/pdf/prodpharma/proglic_hom
prog_concepeng.pdfhereinafteHEALTH CANADA, PLF CONCEPT PAPER]; Neil Yeates et
albLHeal t h Canadads Pr,IvéCaneMEB. ASHe]. 1845 R0®H.si ng Fr amewor Kk
2. Patented Medicines (Notice of Compliance) Regulations SORA®@3an.).
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Regulations and progressive licensing. Given that progressive licensing is still
being formally incorporated into the naiaegulatory regime, the majority

of the analysis focuses on the relationship between drug approval, patenting,
andlitigation under the NOC Regulations.

l. BACKGROUND
A. PHARMACEUTICAL MARKET

Pharmaceutical products occupy an established and rapidly growing niche
in modern health care. Estimated global pharmaceutical sales were U.S. $773
billion in 2008, up from $6®illion and only $298 billion in 2005 and 1998,
respectivelf/Sales growth has been strong in North America (12.6% per year
from 1998 to 2005) compared to Europe (9°30ih the former accounting
for the largest share of global sales (46%) compared toeth@®g7%).

Even in a relatively small and growing market such as Caroadahan
22,000 pharmaceutical products are currently availadbléhis number is
growing rapidlyIndeed, prescription drugs comprise the fastest rising co
ponent of domestibealth care spendih@y 2006, drug expenditures in
Canada rose to 17.4% of total health expenditures, up from 9.6%%n 1985.

3. INTERCONTINENTAL  MARKETING SERVICES HEALTH INC., GLOBAL
PHARMACEUTICAL SALES, 20052008(2008);INTERCONTINENTAL MARKETING SERVICES
HEALTH INC., GLOBAL PHARMACEUTICAL SALES, 19982005(2005) As noted by IMS, the
ovalue of the gl obal phar mac eddd peceatlon amar k e t in 20
constandollar basis, exceeding $825 billion, driven by strongéemegrowth in the U.S.
marketdé and 0i s expected. 6oGeaxpaBGat yms $Q76Hi bel §a
IMS Forecasts Global Pharmaceutical Market G68%ithh 201D; Predicts Z% Expansion
Through 208 TERCONTINENTAL MARKETING SERVICESHEALTH CAN.,OCT. 7,2009
4. OFFICE OF FAIR TRADING, ANNEX D: GLOBAL OVERVIEW OF THE
PHARMACEUTICAL INDUSTRY 8(2007).
5. MEDICINES AUSTRALIA GLOBAL PHARMACEUTICAL INDUSTRY FACTS AND

FIGURES1 (2007).
6. Sed’ATENTED MEDICINE PRICESREVIEW BOARD, ANNUAL REPORT 2008 ,at 37
(2009) available http://mww.pmprb-cepmb.gc.ca/cmfiles/PMPRBROBE . p d f . Canadafs

share of drug sales in major markets increased from 2.4% {o 3@&% in 2008. More
significantly, domestic growth in pharmaceutical sales was 7% from 2007 to 2008 compared
with 2.7% in all major markets and 1% in the United States over the same tirae frame.

7. HEALTH CAN., ACCESS TOTHERAPEUTIC PRODUCTS THE REGULATORY PROCESS
IN CANADA 3 (2006) available ahttp://www.hc-sc.gc.ca/ahasc/alt_formats/hpfb
dgpsa/pdf/pubs/accestherapeutic_accéwerapeutiqueng.pdf.

8. CAN.INST.FORHEALTH INFO., DRUG EXPENDITURE IN CANADA 1985 to 200&t
6 (2009).

9. Trudo Lemmens & Ron A. Bouchamdegulation of Pharmaceuticals iniCanada
CANADIAN HEALTH LAW AND PoLicy 311,312(Jocelyn Downie et al. eds., 3rd ed. 2007).

10. CAN. INST. FOR HEALTH INFO., supranote 8, at 3.Total drug expatitures were

CN $4 billion, $10 billion, and $18 billion in 1985, 1995, and 2002, increasing to $25.5 billion
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Indeed, drug expenditures grew faster than all other expenses within the C
nadian health care system, with an average grenah9at% between 1985

and 2006 compared with 6.6% for total health speh@imgilarly, per cap

ta expenditures increased on average 8.2% per annum between 1985 and
2006, faster than France, Germany, Japan, Sweden, Finland, Norway, and
other European nians'? Between June 2004 and June 2005 alone, a total of
378 million prescriptions were filled in Cafaflecording toOrganisation

for Economic Cepperation and Developme@HKECD) data, Canada ranked

third in the world in per capita drug expenditure20Bg, behind only the

United States and FraritBrug sales with patent protection lead the way in
pharmaceutical expenditures. Between 1990 and 2008, patented drug product
sales in Canada increased 764%, from CN $1.7 billion to $13 billien per a
num?® Global and domestic pharmaceutical markets thereforen-are e
trenched and growing more rapidly than other health care segments.

B. DRUG APPROVAL

While drug products have become an essential element of domestic and
global public health systems, concerns havehedesst been raised about
the willingness of the public to underwrite the cost of drugs that are exte
sions of already marketed products. Indeed, there has been consederable d
bate over the last 25 years relating to the social benafgs@firug pral-
ucts versus those referred to variouslgf@kbw-on6 dincrementad, dine
extensior ome toq andosupplementalproducts. To this list one can add
generic drugs that are bioequivalent to already marketed productseThis is b
cause all drug products theg not considered breakthrough or pioneering in
nature represent by definition some form of technology appropriation, i.e.,
they come into being as a result of a @abylity to capture profits geriera
ed from their own or related inventidtislany comrantators have derided
the social value of follean innovation$’ Others, however, have claimed

in 2006. Similarly, per capita expenditures were CN $150, $350 and $600 for the same fiscal
years, increasing to $776 in 2RD&t &8.

11 Id.at 6@63.

12 Id.at 31.

13 INTERCONTINENTAL MARKETING SERVICES HEALTH, COMPUSCRIPT REPORT
2004 at1 (2004)

14 ORG. FORECON. CO-OPERATION AND DEV., OECD HEALTH DATA 2004(2004).

15 PATENTED MEDICINE PRICESREVIEW BOARD, supraote6, at 23.

16. See gener@lyid J. Teec®rofiting from Technological Innovation: Implications for Integr
tion, Collaboration, Licensing and PyllERRalieyLd 285 (1986).

17. See, e.gIMES LOVE, CONSUMER PROJECT ON TECHNOLOGY, EVIDENCE
REGARDING RESEARCH AND DEVELOPMENT INVESTMENTS IN INNOVATIVE AND NON-
INNOVATIVE MEDICINES 20 (2003) JoelLexchin,Intellectual Property Rights and the Canadian
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that followon drugs represent a critical component of pharmaceutical indu
try innovation and that dire consequences will follow shouldmpakeys

alter thecurrent basket of legal and regulatory incentives for innd¥aton.
example of the tension between the utility of new and existing therapies is
provided by the intensity of debate over Health Technology Assessment
(HTA)* and Cost Effectiveness Resea@ER)? particularly as it relates to

the American Recovery and Reinvestmenof2009"

1. Drug Approval Process and Terms

Givendecades déffort towards global regulatory harmony, it is met su
prising that the regulatory framework for drug approval md&ararallels
that of the U.S. Food & Drug Administration (FBAn both countries,
drugs submitted througiNewod or 0Supplementadypathways, can be class
fied asoFirst in Clasé,0Me Toog or oLine Extensiond,under appropriate
circumstances undergmee form oféexpedited revievand can contain a
oNew Chemical Entify ( NdCd@gw Active Substanzte ( NR/@BCH .
ly, a sponsor files a New Drug Submission (RB&)taining sufficient data
on drug safety, efficacy, and quality to warrant approeaie@eb as b

Pharmaceutical Marketplace: Whef@odoowtere?35 INT&. J.HEALTH SERV. 237,243
(2005)Drugs in 2001: A Number of Ruses UriRsiesiCRIRENTA 58, 58 (2002)

18 See, e.goshua Cohen & Kenneth KaitigllowDn Drugs and Indications: Tite Impo
tance of Incremental Innovation to MeditalrratiieE=RAPEUTICS89,91 (2008).

19 See generBlipn JonssqrDevelopment of Health Technology Assessmé@® in Europe
INT& J.TECH. ASSESSMENHEALTH CARE 171 (2002).

20 CoMM. ON COMPARATIVE EFFECTIVENESSRES. PRIORITIZATION , INST. OF MED.
OF THE NAT& ACADS, INITIAL NATIONAL PRIORITIES FORCOMPARATIVE EFFECTIVENESS
RESEARCH (2009);FED. COORDINATING COUNCIL FOR COMPARATIVE EFFECTIVENESS
RES, U.S.DEPT. OF HEALTH & HUMAN &ERVS, REPORT TO THE PRESIDENT AND THE
CONGRESS (2009) http://www.hhs.gov/recovery/programs/cergzannualrpt.pdfc. Ca-
leb Alexander & Randall S. Staff@des Comparative Effectiveness Have a Comparative Edge?
301J.AM. MED. Asdi 2488 (2009 erry AvornPebate about Funding Compdfietiireeness
ResearcB60 NEw ENG. J. MED. 1927 (2009)John K. Iglehart,Prioritizing Comparative
Effectiveness Rasd@®hRecommendatBiidNEw ENG. J.MED. 325 (2009)Peter Singer,
Why We Must Ration Health EafeTIMES MAG., July 15, 2009, at MM38; H&weorg
Eichler et allJse of CdsffectivesseAnalysis in He@ldne Resource Allocation Désdisnon
How Are CoEffectiveness Thresholds Expected ivBmaEgePEALTH 518 (2004).

21 American Recovery aReinvestment Act of 2009, Pub. L. No.-31123 Stat.
115 (20009).

22 Seéemmens & Bouchardupraote9, at 321see geneddliricia |I. CarteFederal
Regulation of Pharmaceuticals in the United State®ldmd QaAaldard & Comp. L. REv.
215 (1999).

23 Lemmens & Bouchardupranote 9, at 325see alsémod and Drug Regulations,
C.R.C., ch. 87@ §C.08.002(1)(#2009) The Food and Drug Regulations are propagated
under the general authority of Bwod and Drugs Act, R.S.C., ci271985).
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tices of Compliance or NOC%)A Supplemental New Drug Submission
(SNDS) may be filed for changes to a drug already marketed bynthat spo
sor® These include amendments to dosage, strength, formulationcmanufa
ture, labeling, route of adminasion, or indicatioff. Products associated
with an SNDS are typically referred to as line extensi@nsngto the fact

that they are extensions of already marketed prédbetseric manufaatu

ers submit an Abbreviated New Drug Submission (ANDShtéonoan

NOC requiring that generic drugs be pharmaceutically equivalent to the re
erence brand name prodfi¢keneric sponsors may also submit Suppleme

tal Abbreviated New Drug Submissions (SANDS) when changes are made to
a drug already on market. Consatly, both brand name and generic firms
can makeénewd andasupplementad or ofollow ong submissions.

NOCs can be granted in an expedited fashion dodestidood and
drug law in two way$One is through Priority Review, which refers to the
fasttracking of eligible drug candidabegended for the treatment, preve
tion or diagnosis of serious, difgeatening or severely debilitating diseases
or conditioné with anounmet medical need or for which a substantial i
provement in the benefitsk profle is demonstratei. Evidentiary e-
quirements for safety, efficacy, and quality parallel those fpriarin
submissions; the main difference is an accelerated reviéwirtirtee
second path, sponsors may be grantedoNM@DC with conditioné

24, Food and DrugRegulations, C.R.C.,. @708C.08.002(2) (2009); Lemmens &
Bouchard, supranote 9, at 325;see alsblEALTH CAN., THERAPEUTIC PRODUCTS
PROGRAMME GUIDELINE : PREPARATION OF HUMAN NEW DRUG SUBMISSIONS (1991),
availde at http://www.hc-sc.gc.ca/dhps/alt_formats/hpfbdgpsa/pdf/prodpharma/
prephumeng.pdf.

25 Food and Drug Regulations, C.R.C., ch§8708.003 (2009).

26, 1d.at§C.08.003(2yee alkemmens & Bouchardupraote9, at 326.

27. Lexchinsupraotel7, at 243see genelating Hee Hong et dProdudtine Exte-
sions and Pricing Strategies of Brand Name Drugs Facing Pdtedt dExjpiratiareD
CARE PHARMACY 746 (2005).

28 Thetermdbioequivalendaefers to the requiremethiat the generic product must
be equivalent to the already marketed oreference
facturing, route of administration, use, and therapeutic and adverse systenfteeffects.
Food and Drug Regulations, C.R.C., ch. 8@§&08.001.1, C.08.002.1(1) (defining and
discussingCanadian reference prodiu@hddpharmaceutical equival®nt

29 See genetyA. Bouchard & Monik&awickalhe Mud and the Blood and the Beer
Canadads New Progressi ve 3MdGeLelh.& HengH 49r amewor k f or
5859 (2009).

30 HEALTH CAN., GUIDANCE FOR INDUSTRY. PRIORITY REVIEW OF DRUG
SUBMISSIONS132, 4 (2009)available attp://www.hc-sc.gc.ca/diymps/alt_formats/hb-
dgpsa/pdf/prodpharma/priordeng.pdf

31 Lemmens & Bouchardupraote9, at 328.
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(NOC/c)* for eligible NDS or SNDS submissions directed to serious, life
threatening or severely debilitating diseases, or conditions for which there is
promising evidence of clinical effectiveness based on availdbla ddth.

tion to less onerous evidentiagguirements, the targeted review time for
NOC/c approval is significantly accelerated compared to that for standard
NDS review! The main difference with Priority Review is that NOG/c |
censure is granted on the condition that the sponsor will perfotionadidi
postmarket studies to confirm alleged benefits and risks.

While the definitions of new and supplemenids(andSNDS) brand
name submissions, standard and supptangegeneric submissions (ANDS
and SANDS), and pathways forpexlited review (Prity Review and
NOC/c) are relatively simple and straightforward, the defswtidfirst in
Class and Me Too drugeemuch less sB.In Canada, First in Class drugs
are those that consist of either (a) a new family of active ingredient(s), also
known asNew ActiveSubstance (NAS)or (b) old active ingredient(s) used
for the treatment of a new indication. A drug is First in Class if there is no
other drug on the market that belongs to the same compound family that is
used for the same indicatté@onvesely, Me Too drugs are those that offer
oimportant therapeutic optioagut that may have little or no change to the
benefitrisk profile®® Essentially, Me Too drugs are comparable to other
drugs in terms of compound and indication.

Previously referretb as adNew Chemical Entit§? the definition of

32 NOC/c approvals are granted pursuang.08.004(1), in compliance with the
conditions of use stipulated &8C.08.002(1)(g), C.0&01)(h), C.08.006(2)(b), and
C.05.006(2)(a) of tik®@od and Drug Regulatio®&R.C., ch. 870 (2009).

33 HEALTH PrRODS & FooD BRANCH, HEALTH CAN., GUIDANCE DOCUMENT:
NOTICE OF COMPLIANCE WITH CONDITIONS (NOC/C) (2007),available http://www.hc-
sc.gc.ddhp-mps/alt_formats/hpfbdgpsa/pdf/prodpharma/noccg_aceag.pdf.

34. HEALTH CANADA, supraiote7, at 1@11.

35 Sedlonika Sawicka & Ron A. Bouchdthpirical Analysis of Canadian Drug Appro
al Data 2002008: Are pharméaceuc a | pl ayers ¢PMcGOLgJL.Blore With Les
HEALTH 85, 99114 (2009).

36 DRUGSDIRECTORATE, HEALTH CAN., POLICY ISSUES NEW ACTIVE SUBSTANCE
(1991), available athttp://www.hc-scgc.ca/dhpmps/alt_formats/hpfbdgpsa/pdf/
prodpharma/nas_nsa_peig.pdf.

37. Letters between author, David K. Lee, Dir., Office of Legislative and Regulatory
Modernization, Health Can., Dr. Maurica Maher, Senior Scientific Advisor, Progressive L
censing Project, Health Can., and Lesley Brumell, Supervisor, Subndidafon Ralicy
Div., Health Can. (ApéJuly 2008) (on file with authfinereinafter Health Canada Pefso
al Communication].

38 Id.

39 Id.

40 Id.
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NAS encompasses a wide range of chemically active substances, including (a)
a chemical or biological substance that has not been previously approved for
sale as a drug, (b) an isomer, derivative, or aalhefmical substance that is
already approved for sale as a drug but differs in safety and efficacy prope
ties, or (c) a biological substance previously approved for sale as a drug that
differs in molecular structure, nature of the source material,ufachamng

proces$: The scope of regulatory approval based on an NAS is thus wide
and forms the basis for NDS, SNDS, First in Class, and Me Too categories,
depending on the chemical nature and use of the compound.

Drugs approved through NDS and SNDS euatn be classified as e
ther First in Class or Me Too. For the NDS route, First in Class drugs are
those that contain eithen NASor are directed to a new use (or indication),
whereas NDS Me Too drugs neither contain a new ingredient ner are d
rected toa new use, but instead have an improved beslefrofile. For
the traditionabline extensiachSNDS route, relatively small changes tt exis
ing chemical structures such as salts or isomers may still yield First in Class
or Me Too designations. Thefelieénce is that while both SNDS First in
Class and Me Too drugs can cover new chemicafformsdrugs directed
to a new use may be deemed First in Class SND®se that do not are
deemed Me ToY.Because even a follmw First in Class drug must die
rected to a new use as opposed to just a new chemical form with altered be
efitrisk, a higher level of innovation is typically ascribed to SNDS and
SANDS First in Class drugs as opposed to Me Too“duigsnot surpis-
ing that drugs containing an Né&h be approved via the SNDS route given
the broad overlap between SNDS (change in dosage, strength, formulation,
manufacture, labeling, route of administratiomdication) and NAS ¢is
mers, derivatives, or salts of existing drugs with differing asadetfficacy
profiles and/or source material and manufacturing process) requiféments.

2. Lifecycle Maal®liPR Rights
Emerging global drug policy places increasing importance on the need to

41. DRUGSDIRECTORATE, supranote 36 Health Can.Drugs and Health Produiits
NOC Database Terminolqggvailable &ttp://www.hc-sc.gc.ca/dhymps/prodpharma/
noticesavis/nocacc/term_noc_aeeng.php.

42 Health Canada Personal Communicadigoraote 37.

43 |d.

44, |d.

45 For a comparison of Catian and WHO Family of International Classifications
(WHO-FIC) and Me Too classifications schemes, see Sawicka & Beughaate 35 at
108 (comparing Tables 2 and 5).

46. SednfraSectiorlll.A for discussion of the difference between Me Too and First in
Class drugs particularly in regards to Figure 3b and Table 4.
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adopt the principles dfifecyclé regulatiori! Lifecycle regation of pha
maceuticals involves all relevant research and development, clinioal trial st
dies, regulatory approval, market authorization, and normativeapaeit
prescribing and use by physicians and the general poffidati@anadian
regulators regmize, the unique aspect of lifecycle regulation is theitecogn
tion that valuable knowledge about a product is continuously accumulated
over its lifecycle, especially with respect to data regardingrisé&nestid/-

sis? This progression has obvious raratfons for safety problems that
arise after market penetration. The assumption is that a& deinedHrisk

profile changes with time, so too should its approval tttus,allowing

for an opportunity for regulators to adapt to changing condittensme’*

Canada is currently in the process of integrating the lifecycle approach i
to its regulatory regirffeUnder the terms of the progressive licensing
framework, plans regarding pastrket studies, monitoring, safety shrvei
lance, and risk managent will be required when a sponsor files its submi
sion? The standard for initial market authorization is a positive or favorable
benefitrisk profile, with maintenance of market authorization requiring a
continuing favorable bendiisk profile throulgout the produd life spar’
Canada is not alone in its efforts to legislate lifecycle approaches. Indeed, the
FDA,*® U.S. Institute of Medicine (IOM)andEuropean Medicines Agency

47. SeddansGeorg Eichler et alBalancing Early Market Access to New Drugs with the
Need for Benefit/Risk Data: A Mountmgmil NATURE REVS. DRUG DISCOVERY 818,
82324 (2008)

48 HEALTH CANADA, BLUEPRINT, supraotel, at 3.

49 |d.at 16.

50 Id.at 17.

51 Seeict 12.

52 Se®ouchard & Sawicksypraote29 at 7377.

53 HEALTH CANADA, PLFCONCEPTPAPER supraotel, at 5.

54. 1d.at 17, 20.

55 CENTER FOR DRUG EVALUATION AND RESEARCH U.S.FOOD AND DRUG
ADMIN ., CONCEPT PAPER PREMARKETING RISK ASSESSMENTMar. 3, 2003) (dft, on file
with the author)CENTER FOR DRUG EVALUATION AND RESEARCH U.S.FOOD AND DRUG
ADMIN ., CONCEPT PAPER RISK MANAGEMENT PROGRAMS(Mar. 3, 2003) (draft, on file
with the author)CENTER FORDRUG EVALUATION AND RESEARCH U.S.FOOD AND DRUG
ADMIN., CONCEPT PAPER RISK ASSESSMENT OF OBSERVATIONAL DATA: GOOD
PHARMACOVIGILANCE PRACTICES AND PHARMACOEPIDEMIOLOGIC ASSESSMENT(Mar. 3,
2003) (draft, on file with the authd®pob AND DRUG ADMIN ., U.S.DEPE. HEALTH AND
HUMAN SERVS, INNOVATION STAGNATION: CHALLENGE AND OPPORTUNITY ON THE
CRITICAL PATH TO NEW MEDICAL PRODUCTS (2004); Jeffery L. FOKDA embraces Tisk
management appEdATURE BIOTECH. 1120 (2003)ee al§uidance on Drug Safety-|
formation, 72 Fed. Reg. 10224 (Mar. 7, 2007)

56. BD. ON HEATH CARE SERVS, INST. OF MED. OF THE NAT® ACADS, PATIENT
SAFETY: ACHIEVING A NEW STANDARD OF CARE (Philip Aspden et al. eds., 2064y e-
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(EMEAY*" recognized early that drug safety was well served by lifedycle m
els, including articulating the need for regulating therapeutic products in light
of oreal world drug use.

IPR rights remain a pivotal element of lifecycle models of druay regul
tion. In accordance with the terms of its National Pharmaceutical Btrategy

ample,
Reviewers in the Center for Drug Evaluation and Research (CDER) at the
Food and Drug Administration (FDAjust weigh the information dvai
able about a drugds risk and benefit, mak e
scientific uncertainty, and integrate emerging information bearing on a
d r u g @benefit pradile throughout the lifecycle of a drug, from drug
discovey to the end of its useful life.
Id.at S2. For a discussion of a comprehensive, rather tharaséd, response to errors in
patientcare, see al€#DMM. ON QUALITY OF HEALTH CARE IN AM., INST. OF MED. OF THE
NAT@& ACADS, TO ERR ISHUMAN: BUILDING A SAFERHEALTH SysSTEM (Linda T. Kohn et
al.,2000)

57. CoMM. FOR MEDICINAL PRODS FOR HUMAN USE, EUROPEAN MEDS. AGENCY,
REPORT OF THE CHMP WORKING GROUP ON BENEFIT-RISK ASSESSMENTMODELS AND
MEeTHODS, EMEA/CHMP/15404/2007 (2007)available #ittp://www.emeaeuropa.eu
/pdf s/Thuman/brmethods/1540407en.pdhe EMEA states,

The current report describes the technical and scientific highlights of all

these consultations, incorporates reflections and draws recommendations

from the thinktank group. Areas for improwent in the operations of

the EMEA and its scientific Committees include strengthening of both

the informal and formal dialogue already in place, in order to ensure a

continual exchange throughout thedifele of the products.
Id. at 6.For general disssion ofocontinuing and contextdgremarket and posharket
analysis of benefisk approactsee generallgoMm. FOR MEDICINAL PRODS FORHUMAN
USE, EUROPEAN MEDS. AGENCY, GUIDELINE ON THE SCIENTIFIC APPLICATION AND THE
PRACTICAL ARRANGEMENTSNECES®RY TO IMPLEMENT COMMISSION REGULATION (EC)
No 507/2006 0N THE CONDITIONAL MARKETING AUTHORISATION FOR MEDICINAL
PrRODUCTS FORHUMAN USE FALLING WITHIN THE SCOPE OF REGULATION (EC) No
726/2004 EMEA/509951/2006 (2006;0MM. FOR MEDICINAL PRODS FORHUMAN USE,
EUROPEAN MEDS. AGENCY, REFLECTION PAPER ON BENEFIT-RISK ASSESSMENT
METHODS IN THE CONTEXT OF THE EVALUATION OF MARKETING AUTHORISATION
APPLICATIONS OF MEDICINAL PRODUCTS FORHUMAN USE, EMEA/CHMP/15404/2007
(2008)available lattp://mww.emea.europa.gdfs/human/brmethods/1540407enfin.pdf

58 FED./PROVINCIAL/T ERRITORIAL MINISTERIAL TASK FORCE ON THE NAT&
PHARMS STRATEGY, NATIONAL PHARMACEUTICALSSTRATEGY: PROGRESSREPORT (2006),
available athttp://www.hc-sc.gc.ca/hesss/alt_formats/hphilgps/pdf/pubs/2006nps
snpp/2006npssnppeng.pdf. Intellectual property rights and pharmaceutical innovation

comprise three of the five opillarsdé of the nati
Government of Canada, t he dpolicearedhe folloviegr s6 of feder

(1) intellectual property, (2) pharmaceutical research and development, (3) international trade
policy, (4) health care, and (5) consumer proteBaobara Oullet, PharmaceuticahMa
agement and Price Control in Canada 7 @ll&006) (presentation to the North American
Pharmaceutical Summit, on file with the Berkeley Technology Law JoensBtional

Phar maceuti cal Strategy states that o0Governments
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and Smart Regulations initiatAthe government of Canada sees itself as a
leader in developing an innovative drug regulation platform and in providing
unigue regulatory incentives to the pharmaceutical irffirsthis capacity,
Canadian regulatoreacting in tandem with their American and European
counterparts, all of which claim that therapeutic product development is cr
cial for national prosperity and productivity in the global markétgdlhee.
specific goals of the latest round of reformaar€l} facilitate biomedicat i
novation; (2) create incentives for drug development when the market itself
does not; (3) allow for earlier access to new drugs; (4) create an informed
consumer; and (5) increase the threshold fom@oket drug safety. The
emphasis on providing IPR rights incentives to the industry in ordpf to su
port innovation follows numerous reports from the government and-its co
sultants over the last number of years on the growing productivity gap in
Canada and the commercializatibnavel therapeutic products emanating
from publicly funded medical resedfch.

A cornerstone of Canadian domestic lifecycle regulation is NYPE/c
approvaf? This refers to a recalibrated balance between faster access to no

pharmaceutical industry playshie development of breakthrough drugs and that intellectual
property protection i s key t o Nemosmur agi ng and
PHARMACEUTICALSSTRATEGY, at 39.

59 EXTERNAL ADVISORY COMM. ON SVART REGULATION, SVART REGULATION: A
REGULATORY STRATEGY FOR CANADA (2004),available &itp://dsp-psd.pwgsc.gc.ca/
Collection/CP22782004E.pdf.

60 SedRobert Peterson, Dir. General, Therapeutic Products Directaretigre to
the Ottowa Regional Confereniceovation in Drug Regulation: Canada lasaaler (Feb.

11, 2005).

61 SedRkon A. BouchardBalancing Public and Private Interests in the Commercialization of
Publicly Funded Medical Research: Is There a Role for Compulsory GoverBBehd Royalty Fees?
SC1. & TECH. L. 120, 15864 (2007).

62 See, e.¢EXPERT PANEL ON COMMERCIALIZATION, PEOPLE AND EXCELLENCE:

THE HEART OF SUCCESSFULCOMMERCIALIZATION 6 (2006)BRIAN GUTHRIE & TREFOR
MUNN-VENN, CONFERENCE BD. OF CAN., SX Quick HITS FOR CANADIAN
COMMERCIALIZATION : LEADEROROUNDTABLE ON COMMERCIALIZATION 1 (2005)For an
analogous discussion of the importance of industrial intellectual property incerdives in n
tional productivity and prosperity in the United States, see geGeraligiL ON
COMPETITIVENESS INNOVATE AMERICA: NATIONAL INNOVATION INITIATIVE SUMMIT

AND REPORT (2005).

63 SeddEALTH CANADA, PLF CONCEPT PAPER supranote 1, at 20.Health Canada

states,
In keeping with the proposed dffgcle approach, maintenance of market
authorisation could require@ntinuing favourable benefik profile for
the authorised conditions of use throughout t
favourable benefitsk profile would be based on the same elements r
quired for initial market authorisation with some possible agditmn
substantial evidence of efficacy, safety, and quality; substantial evidence
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el remedies (termeaiflexible departuré) and enhanced peasiarket ove

sight of safety, efficacy, and bemedit, with the possibility of revocation of
initial approval if the terms of initial approval are not met. Unlike Priority
Review, continuing approval after initial regulappyoval is contingent
upon whether pharmaceutical sponsors meet the terms and conslitions a
signed to the NOC/& At first glance, emphasis on NOC/c over Prioréy R
view may seem inconsistent with the lifecycle approach. However, fast
tracking eligible NOxSand SNDSs via Priority Review results in fastevappro

al without a change in the amount of scientific evidence required prier to ma
ket entry® The process remains fréaaded in that it does not demand that
sponsors conduct pesiarketing studies asn@ans to maintain approval-st

tus. In comparison, the NOC/c mechanism demands that sponsors are subject
to legal scrutiny beyond initial market authorization in exchange fopfaster a
proval. The process is considerably morelbad&d in this regard amma$ is

more consistent with the lifecycle approach. It is reasonable to cona@ude ther
fore that NOC/c approvals are an excellent proxy for lifecycle regulation
compared with Priority Review or approval via conventional NDS and SNDS
pathways.

While lifecyd models have several advantages over existing approval
model$? concerngersisthat releasing drugs into the market earlier may be
misguidedgiven evidence that pharmaceutical firms typically do not meet
conditions associated with approval once im#iket in the absence aj-le
islation compelling them to do®®loreover, concerns have been expressed

for a favourable overall benefitk profile regarding the product and ev
dence of other important beneafitk considerations relating to the impact
of market authorisan on external decisionakers.
Id. Health Canada then clarifies the balance between the uncertainties of drug development
and the importance of bringing new drugs to market as fast as reasonably possible:
When a manufacturer is considering departingtfrerbhaseline reqair
ment for substantial evidence of efficacy and safety for initial rmarket a
thorisation, a more flexible approach regarding the underlying efficacy and
safety evidence is envisaged when there is a compelling reason. While the
regulatoryrequirement for a favourable berefit s k prof il e for the
use under the proposed conditions would remain, initial requirements for
substantial evidence of efficacy and safety may be counterbalanced against
other, important evidence concerning cangxbenefitisk consider
tions. For example, the potential benefits of bringing the drug to market
are deemed to outweigh the relatively increased uncertainty regarding the
safety and efficacy.
Id.at 2@21.
64 See genemlyrces citesupraotel.
65 Health Canada Personal Communicatiguraote37.
66. See genef@ibhler et alsupraote4?.
67. UNION OF CONCERNED SCIENTISTS VOICES OF SCIENTISTS AT FDA:

drugo
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over the readinm of TRIPSbased provisions incorporating strong IPR
rights?® and specific language contemplating incorporation into policy and
regulabnsany relevant knowledge, documents, or information produced by
industry and its trade organizati8While it is reasonable to speculate that

the goal of these provisions is to facilitate global regulatory harmony, there is
some unease that practisash as these serve the né@i@sonomic goals

more than its public health mandaf€his interpretation is bolstered by
statements from various branches of governent.

PROTECTING PuBLIC HEALTH DEPENDS ON INDEPENDENT SCIENCE 1 (2006),
http://www.ucsusa.org/assets/documents/scientific_integrity/Voices_of Federal_Scientist
s.pdf. The Uniowof Concerned Scientists stated,
From 2005 to 2007, the Union of Concerned SstieiftiCS) conducted
five surveys of federal scientists to evaluate how U.S. ageficasluse
misus@ science to make policy decisionsThe results reveal extensive
political interference in federal science, with serious andamgde
consequencesrfour health, safety, and environment. This interference
has weakened the federal scientific enterprise and impaired the ability of
U.S. agencies to serve the public interest, with the potential for long
lasting harm to the federal scientific work force.
Id; see alBaniel Carpenter et dbrugReview Deadlines and Safetg, Bo8\Ew ENG. J.
MED. 1354 (2008); David B. Ro$se FDA and the Case of, I3&@KEW ENG. J.MED.
1601 (2007) (discussing the illustrative case of the drug Ketek); Gardsi&DA Scie-
tists Accuse Agency Officials of Miédbdues, Nov. 18, 2008, at A15 (describing a letter
sent by the FDA scientists on October 14, 2008 to
rious misconduct é by iveanpedicatons); Bugan OMédsabAile or i neffec:
the FDA?352NEW ENG. J.MED. 1063, 106356 (2005) .

68 Bill G-51, 2nd Sess. 39th Parl., cE3Q(3 (Can. 2008). This bill states,

Without limiting or restricting the authority conferred by any othef prov
sionsof this Act for carrying into effect the purposes and provisions of
this Act, the Governor in Council may make the regulations that the
Governor in Council considers necessary for the purpose of intplemen
ing, in relation to drugs, Article 1711 of the Ndwnerican Free Trade
Agreement or paragraph 3 of Article 39 of the Agreement on Trade
related Aspects of Intellectual Property Rights set out in Annex 1C to the
WTO Agreement.

Id.

69 Id.at cl. 11830(7)(b).

70 Janice GraharBmart Regulation: Wilktheernmaérbtrategy Work?3CAN. MED.
Asgi J.1469, 1469 (2005).

71 Seee.g.HEALTH PRODS AND FOOD BRANCH, HEALTH CAN., CLINICAL TRIALS
REGULATORY REVIEWf STAKEHOLDER WORKSHOP 6 (2007),available http://www.hc-
sc.gc.ca/diymps/alt_formats/hpfbdgpsa/pdf/prodpharmal/ctrf_o_eccr_a 2600326
eng.pdf [hereinaftddEALTH CANADA, STAKEHOLDER WORKSHOH; HEALTH CANADA,
BLUEPRINT, supranote 1, at &9; HEALTH CANADA, PLF CONCEPT PAPER, supraiotel, at
21; Reg Alcock, President, Treasury Bd., Speech Accompanying the Launch ointhe Gover
ment of Canads Implementation Plan for Smart Regulation.(R#gr2005) (transcript
available at http://www.thsct.gc.ca/media/pdp/2005/0324 e.asp); Petersenpraiote
60, e aldeemmens & Bouchardupraote9.
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C. LINKAGE REGULATIONS

One of the most strongly contested aspects of pharmaceutmal poli
concerns the role of intellectual property and regulatory rights in providing
economic incentives to firms and in shaping the agenda for basic azedical r
search? olntellectual property riglitsusually refers to traditional patent
rights, whil@regulatoy right® encompasses the growing cache of exelusiv
ty periods (e.g., data, market, and pediatric) attached-&ppiandpl data.

The combination of both is referdegreinasolPR rightsd

A relatively new addition to the basket of IPR rights is afoavebf
legal ordering referred todiskage regulatiodsSo named because they tie
patent protection for marketed pharmaceuticals to the drug approval process,
linkage regulations enable brand name pharmaceutical firms to list as many
patents as areeémed relevant to a marketed product on a patent régister.

In Canada, this occurs under the aegis of the Patented M¢Niaiivesof
CompliancelReglations™ Each patent must be demonstrated in litigation to
be invalid or not infringed for generic neadntry.

Linkage regulations are critical to the maintenance of monopoly pricing
by brand name pharmaceutical firms as blockbuster drugs near the end of
their conventional patent protection (patents on NCEs or NASS). Téxs is b
cause patents listed on thatent register effectively allow for a second
otermd of patent protection, provided that patents are deemed relevant to the
already marketed product. As such, linkage regulations represent a primary
mechanism by which regulators promote drug developnmedhange for
private IPR rights.

Given the pivotal nature of the relevance requirement, it is not surprising
that legislators and the courts have battled intensely over the issue. Early
Federal Court of Appeal jurisprudence rejected the notion ot aetdric
ance requirement, opting instead for a broad statutory reading to the effect
that patents need only be relevant to a medicine rather than the drug form
specifically approved by regulatohs.other words, patents could be listed

72 David H. Gustoninnovation Policy: Not Just a Jumbd SiNinTPRE 940 (2008).

73 Ron A. Bouchardshould Scientific Resetirel_eag to Invention Vitiate Obviousness
Under the Patented Medicines (Notice of Compliand®) Resjudatvristo TéSCAN. J.L.
TECH. 1, B27 (2007) [hereinafter Bouch&dientific ResgaRam A. Bouchard,iving Sep
rate and At is Never Easy: Inventive Capaditi©Btid as the Tie that Binds Obviousness
and Inventiveness in Pharmaceuticald ltigatioawA L. & TECH. J.1 (2007)available at
http://ssrn.com/abstract=958927 [hereinafter Bouch&HOSITA; Edward Hore, A
Comparison of United States and Canadian Laws as They Affect Generic Pharmaceutical Market Entry
55F00D & DRUGL.J.373 (2000).

74. Patented Medicines (Notice of Compliance) Regulations SORA®@3an.).

75 Eli Lilly Can. Inc. v. Canada, [2PB.C.A. 247 32, 3d35(Can.).
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generally for a dgurather than against a specific drug submission. This made
it comparatively easier for brand name firms to extend patent monopolies via
linkage regulations. In 2006, amendments made to the NOC Regelations r
quired listed patents to contain at least @@ ¢b the medical ingredient,
formulation, dosage form, or use for which approval was gfarttedwas
supported by the Supreme Court of CanadsstimZenetaShortly afte

ward, the Federal Court of Appeal reversed its position, holding that specific
relevance is required between the patent sought to be listed and the drug
submission against which it was li€t€He intense volleying back and forth
between litigants, legislators, and the courts over the issue of relgvance su
gests that framing a systef pharmaceutical innovation aroume hexus
between continuing patenting activity on drugs that have alreadp-been a
proved and related drugs is a contentious model of innovative diug deve
opment contingent upon strong IPR rights.

Prior to the NOC Regations coming into force, the Supreme Court of
Canada noted that patent protection and regulatory approval of pharmaceut
cals were governed by different statutes as well as different policy goals and
objectives. Given the specific language empgldyésiyeasonable to oe

76. Patented Medicines (Notice of Compliance) Regulations SORR®@3an.).
77. AstraZenec&anadas. Can. Inc., [2006] 2 S.C.R. 3BR1623 (Can.)JThe court
stated,
I emphasize the words in s. 4(5) that in the cassterits added afte
war ds, 0Othe first person must identify the su
list or the amendment relates, including the date on which the submission
was fileddéo3(Bp pdoviides, teat o[ n]Jo informatio
pursuant to ection 4 shall be included on the register until aftes-the i
suance of the notice of compliance in respect of which the information
was submitted. 6 These provisions, it seems t
key to understanding tlhiest& hemes Eotrg of th
stroy the linkage between the patent and the submission(s) to wehich it r
lates, nor to the NOC to which the submission(s) are directed. Specific
patents are associated with one or more NDS, ANDS or SNDS, which in
turn (if approved) givase to specific NOCs, which in turn approve a
specific manufacturerodés product, which a gene
to copy.).
Id.atf 21.
78 Woyeth Can. v. Ratiopharm, Inc., [2008] 1 F.CY&87Can).
79 AstraZeneca Can. Inc. v. Canada, [2006].R.%60Y 12 (Can.). The court noted
that

0
e

[tlhe NOC Regulatidigsat the intersection of two regulatory systeths
sometimes conflicting objestivissthe law governing approval of new
drugs, which seeks to ensure the safety and efficamy ofatications
before they can be put on the market. The governing rules are set out in
the Food and Drugs, &S.C. 1985, -2 ¢DA) and tha=ood and Drug
Regulatior3.R.C. 1978, c. 870. THRA process culminates (if sucees
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clude that the court was referring to the previously divergent goals of public
health policy and industrial/economic polidye language employed by the
court further suggests that these two policy branches have formally co
verged in théorm of the NOC Regulations and that private IPR rights are
viewed as a primary driver of this convergence. Indeed, government Regul
tory Impact Analysis Statements (RIAS) have forged a clear policy objective
of stimulating innovation in the pharmaceluseator predicated on irgdu

trial IPR rights, including via linkage regulatfons.

The Canadian NOC Regulations were modeled after the U.S. Hatch
Waxman linkage regif@hich ties patent protection under the Paterit Act
to drug approval under the Food, & Cosmetic Aétvia patent listings
in the Orange Bodk While the United States and Canada are currently the
only two jurisdictions formally employing linkage regulations to stimulate i
novation, there is movement afoot to institute linkage regu&diores in
other jurisdictionsand the United States is moving toward including linkage
provisions in its international trade agreerfiePgsallel developments have

ful) in the issuance afNOC to an applicant manufacturer by thegvlini
ter of Health on the advice of his officials in the Therapeutic Prodlucts D
rectorateThe FDA objective is to encourage bringing safe and effective
medi cines to mar ket tThe aghldvensentofe t he nati onds |
this objective is tempered by a second and to some exterp-overla
pingregulatory system created byRh&ent AcR.S.C., 1985, c4P Un-
der that system, in exchange for disclosure to the public of an invention,
including the invention of a dieation, the innovator is given the @xcl
sive right to its exploitation for a period of 20 y&katd. 1993, the twg-re
ulatory systems were largely kept distinct and separate.

Id. (emphasis added).

80 Bouchardsupraote61, at 123; BoucharBHOSITA supraote73 at 4851.

81 Drug Price Competition and Patent Term Restoration Act of 1984, Pub. L. No. 98
417, 98 Stat. 1585 (1984) (codified as amended at 28 865.(2000)) (commonly ko
as the Hatclwaxman Act).

82 Patent Act, 35 U.S.€816376. (2006).

83 Federal Food, Drug, and Cosmetic Act, 21 UBSE5(j)(7)(A) (2006).

84 21USC8355(j)(7)(A) (establishing e |list of O0Ap]
rapeuti c Baunowndlye kmmednc as setehndnde®A. Eaffige Book 6) ;
Il & Jonathan M. RotteiConsumer Protection, Patents and Procedure: Generic Drug Market Entry
and the Need to Reform th&datobn AcOVA. J.L.& TECH. 1,487 (2004) (describing the
Orange Book in the context of patent litigation and drug development); Rebecoa S. Eise
berg,Patents, Product Exclusivity, and Information Dissemination: How Law Directs Biopharmaceutical
Research and Develop2emDHAM L.REV. 4 7 7, 4 8 3 s (fagpov@d NDA Hol der
are required to disclose all patents that they believe would be infringed by unauthorized sales
of the approved drug, and the FDA publishes the list in a publication called the Orange
Book. 6) .

85 See, e.dudit Rius SanjuaPaterAR@istration LinkagePTecH, Apr. 3, 2006,
http://www.cptech.org/publications/CPTechDPNo2Linkage.pdf.
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also taken place in other segments of the medical product develogment lan
scape. For exanhep both the United States National Institutes of Health
(NIH) and Canadian Institutes for Health Research (CIHR) have stated that
strong industrial and economic rights for biomedical firms are a fundamental
linchpin for governments to fulfill their publiealth mandatésFurther
evidence for convergence of domestic public health and economic policy is
provided by the fact that although drug approval and drug policy have histo
ically been controlled by Health Canada, drug patenting, drug approval
linkageand innovation policy have become increasingly under the control of
Industry Canadiasetting up potential tension between the two branches of
government. A similardpushpullé between public health and economic
concerns is found in legislation and pdhey underpingublicly funded
medical research, technology transfer, and related commercialization activ
ties in the United States and Caffada.

The specific platform of legal rights associated with pharmaceutical
products has critical public health ramiions, not only because firms and
policymakers view it as a major economic driver for innovation in the life
science¥,but also because the rate and direction of innovation in the pha

86 See, .BUROPEAN MEDS. AGENCY, THE EUROPEAN MEDICINES AGENCY ROAD
MAP TO 2010:PREPARING THE GROUND FOR THE FUTURE, EMEA/H/34163/03/Final
(2005)hereinafter EMEAROAD MAP]; U.S.DEPT. OF HEALTH & HUMAN SERVS, FOOD &

DRUG ADMIN ., INNOVATION OR STAGNATION : CHALLENGE AND OPPORTUNITY ON THE
CRITICAL PATH TO NEW MEDICAL PRODUCTS(2004)Alan Bernsteinfoward Effectiveacan
dian PublRrivate PartnersiipHealth Resedr@BCAN. MED. As$i J.288 (2003 Eichler et
al.,supraote47, at 819Elias ZerhouniThe NIH Roadm&®2Sci1. 63 (2003)-or example,

the EMEA RoAD MAP stipulates that the agency usésve-pillar approact to make safe

and effective therapeutic products available to the [EMEA ROAD MAP, at 36. These

are to facilitate more rapid access to safe and effective medicines via amendment to the e
isting regulatory licensing framework and to fagilitatustrial innovation. While EMEA
does not provide a definition @finovatiord nor adma of how it will facilitate innovative
drug development mitherits road map aits follow-up report, it can be plausibly assumed
that the main economic drivees this process will be a combination of intellectual property
and regulatory right&UROPEAN MEDICINES AGENCY, SECOND STATUS REPORT ON THE
IMPLEMENTATION OF THE EMEA ROAD MAP, EMEA/359050/2007(2007) Eichler et al.
point out thatoregulators acknowledtie need to facilitate innovation and the fact that a
lack of efficacious therapissa public health.éEighler et alsupraote47, at 819citing
EMEA RoaD MAP) (emphasis added).

87. See genemiiyn A. Bouchard &rudo LemmengPrivatizing Biomedical Résaarch
Third Way26 NATURE BIOTECHNOLOGY 31 (2008) (examining the tension between for
profit entities and the public interest in biomedical research); Boswupandie61

88 For discussion of the tension between public and private interests in publicly
funded medical research, see Bouchaptaote 61; see alSEELDON KRIMSKY, SCIENCE
IN THE PRIVATE INTEREST(2003).

89 See CANADA® RESEARCHBASED PHARMACEUTICAL COMPANIES (RX&D),
INFORMATION GUIDE 2002 SECTION 2: INDUSTRY ISSUES (2002) available at
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maceutical industry may be shapedcedebiiPR rights incenes.
D. IPRRIGHTS AND INNOVATION POLICY

IPR rights and public polipyomotinginnovation have strong historical
associations. Public policy in most developed nations still tends to assume
basically a linear model of innovation, i.e., a progipelin® that begins in
basic research, moves on through private research and development activ
ties, and then to commercialization in the form of products and sérvices.
This model implies a strong imperative to legally protect knowledge that has
been reduced to mtice as it flows through the system in the fornt of |
mitedterm monopolies. For pharmaceutical innovation, the process is co
plicated by regulatory requirements to gain market authorization for new
drugs, which is perceived as the terminus for the iromopaieline. Acae
dingly, there is a considerable body of established science policy ithat ident
fies IPR rights as the major economic driver of innovation, national-produ
tivity, and translational research in the medical séfences.

Despite its entrencheature, however, the theoretical and empirical case
for linear models of innovation contingent on strong IPR rights is weak.
Since the 1960s, much scholarly work on innovation has indicated a highly
complex, iterative process of individual and organadganning that typ

http//www.canadapharma.org/IndustBublications/Information_Guidekction2_e.html
see alsTRAZENECA CAN., THE PATENT ACT & LINKAGE REGULATIONS: ESSENTIAL
ToOLS FOR THE ADVANCEMENT OF MEDICAL SCIENCE IN CANADA (2009),
http://www.astrazeneca.ca/documents/en/aboutus/PatentActLinkageRegulations.pdf

90 SeeBouchard & Lemmensupranote 87, at 35;see generslly}i\NEVAR BUSH,
SCIENCE: THE ENDLESS FRONTIER (1945) DONALD STOKES, PASTEURS QUADRANT
(1997)Benoit Godin,The Linear Model of Innovation: The Historical Construction of an Analytical
FramewqrR1Scl. TECH. HUM. VALUES 639 (2006)

9L I n i ts 0RoadReseargdf otrh eMeld.i $. Nati onal Il nstitut e
( NI H) defines oOtranslational researchodé as resear
translated from the | abor Botinogproye hbmamhedlth, t o t he pat.i
scientific discoveries nile translated into practical applications. Such discoveries typically
begi n at wih basie reseafthincwhioh scientists study disease at a molecular or
cellular levélt hen progress to the clinical plevel, or t he
for Medical Research, http://nihroadmap.nih.gov/clinicalresearch/ovéraitsia
tional.asp (last visited Nov. 6, 2009). Similarly, the Canadian Institutes for Health Research
(CIHR) has embedded the concept mdndatk nowl edge t
0The objective of the CIHR is to excel, accordi
scientific excellence, in the creation of new knowdeapdtstranslationinto improved
health for Canadians, more effective health services and produetstrengthened @an
dian health care system. 6 Ca8ha2000&c.,chobsti tutes of
(Can.). For discussion of research in the specific context of commercialization of publically
funded medical research, see generally Bousbprahote 61, KRIMSKY supranote 88
EXPERT PANEL ON COMMERCIALIZATION, supraiote 62 GUTHRIE & MUNN-VENN, supra
note62 THE COUNCIL ON COMPETITIVENESS Supraote62

r
n
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cally involves an array of public and private sector inputs with ntany fee
backs? This body of work suggests that innovation is a dynamic cambinat

ry process in which the probability of innovation is linked closely & the ¢
pacity to peate new combinations of knowledge, resources, and skills.
Other empirical studies have failed to demonstrate a conclusive link between
strong IPR rights policies and generally increased levels of indbvation.
These studies suggest that the dynamigmovbation can embrace IPR
rights in some circumstances, but that these rights need not comrise an e
sentialelement for innovation to occar to increase. The implications of

this scenario are especially important for innovative product development in
the medical sciences, given the vast array of public health and cosa-consider
tions involved in new drug development and reguiation.

92 See, e.4lENRY CHESBROUGH OPEN INNOVATION : THE NEW IMPERATIVE FOR
CREATING AND PROFITING FROM TECHNOLOGY (2003) DOMINIQUE FORAY, THE
EcoNomics OF KNOWLEDGE (2004); RICHARD NELSON & SYDNEY WINTER, AN
EVOLUTIONARY THEORY OF ECONOMIC CHANGE 27829, 277 (1982) W. Brian Arthur,
Competing Technologies, Increasing Retuimbyatidtooicial Eved®ECoN. J.116 (1989)
Wesley M. Cohen & Daniel A. Levintiddsorptive Capacititefv Perspective on Learning and
InnovatipB5ADMIN . SCI. Q. 128 (1990)Giovanni DosiTechnological Paradigms andiTechnolog
cal Trajectories: A Suggested Interpretation of the Determinants and Directigriklof Technical Change
RES PoL& 147, 15358 (1982) Henry Etzkowitz & Loet Leydesdorfihe Dynamics obinn
vati on: From National Sy st edndustiGovernniedaMdb de 28606 t o a
tions 29 REs PoL& 109 (2000Q)Paul NightingaleA Cognitive Model of Innov2Ti&Es
PoL& 689 (1998).
93 COHEN & LEVINTHAL, supraiote 92 W. Brian ArthurThe Structure of InveB88on
RES PoL& 274 (2007ERIC VON HIPPEL, DEMOCRATIZING INNOVATION (2005)C. Fre-
man, Technological Infrastructure raatiolmaé Competitiveti@kedus. & CORP. CHANGE
541 (2004).
94. David C. Mowery et alThe Growth of Patenting and Licensing by U.S. Universities: An
Assessment of the Effects ofDinéeBegthof 198B0RES PoL& 99 (2001); Mariko Sakakib
ra & Lee BranstetteDo Stronger Patents Induce More Innovation? Evidence from the 1988 Japanese
Patent Law RefB2KRAND J.ECON. 77 (2001)Adam B. Jafféefhe U.S. Patent System in
Transition: Policy Innovation and the InnovafldREx &r<e 531 (2000)Roberto Mazz-
leni & Richard R. Nelsomhe Benefits and Costs of Strong Patent Protection: A Contribution to the
Current Deha2& REs PoL& 273 (1998¥or a recent review of empirical studies}sees
BESSEN ANDMICHAEL J.MEURER PATENT FAILURE (2008).
95 Se€ommdédn of Patents v. Fabwer kimemoechst, [ 196 :
phasizing that courts must scrutinize pharmaceutical patents carefully in order to determine
if they properly merit the grant of a monopoly privilege in lighe afignificant public-i
terestat stake, the court noted that
[in the particular class of case with which we are here concerned dealing
with drugs and medicines, there is considerable public interest at stake,
and the Commissioner should most careduotiytinize the application to
see if it merits the grant of monopoly privileges, and to determine the
scope of the monopoly available.
Id; see genef@itherine De Angelis et @llinical Trial Registration: A Statement frora-the Intern
tional Commiédedical Journal EJBBINEW ENG. J.MED. 1250 (2004)
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In light of the increasing disparity between the claim that an effective and
efficiently operating public health systeronsirgent upon IPR riglifsnd
the evidence disputing the legitimacy of this Mfdterapeutic products
velopment represents an excellent target for empirical studies of the relatio
ship between legal incentives for innovation and product developsent. A
noted by Jaffe, robust conclusions regarding the consequences far-technol
gical innovation of changes in patent policy are few and far between, in large
part owing to a fundamental lack of empirical’tiaitee combination ofer
cently established linkamyed lifecycle regulation based models of drug d

96. Sege.g.Bouchard & Sawickeypraote?29, at 65 n.16&Eichler et alsupraote4?.
97. Seee.g.Jaffe supranote 94, Mazzoleni & Nelsarsupranote 94 Keith PavittNa-
tional Policies for Technical Change: Where are the Increasing Returns, t83Peammic Research?
NAT@& ACAD. SCI. U.S.A.126 (1996)see geslyMICHELE BOLDRIN & DAVID K. LEVINE,
AGAINST INTELLECTUAL MONOPOLY (2008)KRIMSKY, supraote88
98 Jaffe supranote 94. Jaffe notes thatig possible that the R&D boom in the late
1970=and early 1980s would not have been so large or lasted so long without enhanced IPR

rights, and that it is o0disquieting, however, tha
is widely perceived to be a significant strengthening of intellempestypprotection had
significant 1| mpact |ddaffefurtherobsenvespv ati on process. 6

Overall, there is a noticeable gap between the highly developed theoretical

literature on patent scope and the limited empirical literature. This is due

partidly to the infrequency of changes in patent regimes like the-one e

amined by Sakakibara and Branstetter. Part of the difficulty also lies in the

weakness of the connection between the model constructs andaguantifi

ble aspects of a patent regime.
Id.at 58. Finally, Jaffe comments that

[t]his limited success is due patrtially to the difficulty of measurirg the p

rameters of patent policy, and partly due to the difficulty of disceaning st

tistically significant effects when many things have been chaniging at t

same time. But it should surely be viewed as a challenge to researchers to

try to do more.
Id. at 554. Similar conclusions were drawn by Mazzolini and Nelson and more recently by
Boldrin and Levine. Mazzoleni & Nelssupraote94. Mazzolini and Nelson stated,

Therange of arguments about the positive social value of patdnts is o

viously much wider than the area of strong empirical studies explored to

date. An analyst, citing earlier studies that appear to show limged val

obviously is vulnerable to the argument that those studies do not provide

evidence on some of the possibly most important functions patents serve.

We cannot present here an empirically supported and intellectusally pers

asive argument on this broad tjoas The important empirical research

that needs to be done in order to map out the basic facts simply has not

been done yet.
Id. Boldrin & Levinesupranote 97, at 18890. In a metanalysis of empirical studies of
whetherintroducing or strengthening patent protection leads to greater innovation, Boldrin
and Levine note: OWe have identified twenty three
issue empirically. The executive summary: these studies find weak or noteaidence
strengthening patent regimes increases innovation; they find evidence that strengthening the
patent regime increasesp a t e nld.at 21§17;6ee alBavitt,supraote97, at 126.
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velopment, therefore, provide a unique anddensitive opportunity tced
velop a domestically based yet globally relevant methodology and database
for the study of pharmaceutical innovation.

Considerationssuch as the aforementioned, led to the current study.
Our ultimate goal is to develop an independent empirical methodology to
identify patterns in the rate and direction of innovative activity byapharm
ceutical firms and to analyze these data in refatresll defined regulatory
incentives for pharmaceutical innovation via provision of strong IPR rights.
The work is specifically designed to probe the functional and structural link
between drug approval, drug patenting, drug litigation, and pharmaceutical
innovation. Here, we present data from our study on the relatioaship b
tween drug approval, drug regulation, and drug innovation in the domestic
Canadian market. We analyzed drug approvals over the perdad@®01
with a particular focus on the typesinfgs being approved ahdw ap-
provals were consistent with emerging lifecycle models of drug refulation.
The second major aspect of the work is a pilot study on the legalenexus b
tween drug approval, drug patenting, and litigation, which we pmpose r
flects trends in the broader influence of government regulation oa- innov
tion in the global pharmaceutical industry. Specjfiwallargue that the
global pharmaceutical industry is leaning away from the development of new
drugs and towards incremental gleanin existing drugs as a result of firms
locking in to discrete IPR rights targets provided for by law.

. METHODS
A. DRUG APPROVAL

Statistical analysis of drug approvals issued in Canada from January 1,
2001 to December 31, 2008 was performed as describedspyE’ Abso-
lute numbers and fractional percentages of various types of drug approvals
were calculated for each year during the-yaghttest period in annual,
guarterly, monthly and daily increments. Drug approvals used for calculation
include NDS, SNS, ANDS, SANDS submissions, those directednto
NAS, First in Class drugs, Me Too drugs, and drugs approved via the two
expedited review streams (Priority Review and NOC/c).

For the present purposépewd drugs were those that were eithper a
proved throgh the New Drug Submission (NDS) stream, contained a New
Active Substance (NAS), or directed to First in Class (FIC) drugs: In co

99 For discussion of lifecydieugs, see generally Eichler esapranote 47, Yeates,
et al. supraotel.
100 Se&awicka & Boucharsiipraote35 at 92.
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trast,ofollow-on6 drugs were either brand name drugs approved through the
Supplementary New Drug Submission (SNDS) strepmoveg via the
SNDS stream directed to FIC therapies, approved via the SNDS stream co
tainingan NAS or generic drugs approved via either the standard-Abbr
viated New Drug Submissions (ANDS) stream or the folldB8uppleme

tary ANDS (SANDS) stream. Thiagsification system is summarized for
convenience in Table 1.

Table 1 Classification Scheme for New and Follovon Drugs

Firm Type New Drugs Follow-on Drugs
A. Brand Name NDS SNDS
NDS FIC SNDS FIC
NDS NAS SNDS NAS
B. Generic - ANDS
- SANDS
B. DRUG PATENTING

We also conducted a study on the relationship between drug approval,
drug patenting, and drug litigation. This involved statistical analysig-of paten
ing patterns associated with sixteen of the most profitable drug products in
Canada® We chose the top sixteen drugs for our initial study given that this
cohort was likely to display the strongest patenting and patent listing pa
terns. This is because pharmaceutical companies have a vesteth interest
protectingthe market on themost profitable drugs, and the primary means
of doing so is via patenting. Each of the drugs studied under the p&tent ana
ysiswasapproved in Canada between 2001 and 2008 and were analyzed as
part of the drug approval data shown in Figud8ds Unlike thedrug -
proval study, the drug patenting study was not restricted to a certa@n time p
riod. This was necessary because many of the patents on drug products for
which approval was granted during the 3B test period were filed and
issued before 2001.

A detailed patent search of the Canadian Intellectual Property Office
(CIPO) database was conducted for each drug approved and anaészed in S

101 Andrew Humphrey$fedAdNew®®d Wo r | dSeling BedisiM=DADNEWS
July 2007. The drugs analyzed were: Lipitddvair™ PlavixT™ NexiumT™ Norvasc™
ZyprexaM DiovanT™ Risperdal™ Effexor PantolodM SingulaifM Seroquel¥ Prewa-
cid™ CrestorM Prilose@M and Atace™ Note that the list does not correspond literally to
that in the United States. Rather, we chose for initialwaring backwards from number
one, a group of 16 drugs that were on the U.S. list and which also had approeal dates b
tween 2001 ar2D08 as identified in Sawicka & Bouclsangtaote 35
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wicka & Bouchartf? The CIPO search employed broad search terms for
each drug in question with an effort to caswdest possible net so that

even patents with a remote possibility of being relevant would be returned by
the search engine and made available for analysis and classification. The
search was designed to return all patents dwrmedassigned to the didg
manufacturér including those owned by its parent company, subsidiaries,
and partners that made claims regarding the specific medicinal ingredients
associated with the drug or claims regarding the general therapeutic class(es)
to which the drug belongs. & patent search for each drug comprised two
search strings: (a) a specific search string that returned patents likely to be r
levant to the specific drug in question; and (b) a general search steng that r
turned patents likely to be relevant to the getherapeutic class associated

with the drug in question. Both are provided in Table 2.

Table 2: Search Strings for Data Collection and Analysis.

Search String Boolean Operators
A. Specific ((chemical name)<OR>(codame)<OR>(brand
Search String name)<OR>(chemical class)<OR> (chemical fierm

la))<AND>(owners<IN> OWNER)<AND>(PAPD>=186707-
01)<AND> (PAPD<=study start date)

B. General (therapeutic FBR>(active 9eAND><NOT>( chemical
Search String nam&AND><NOT> ( code ngdr&ND ><NOT> ( brand
nam&AND><NOT>( chemical gAID><NOT> ( chemical fafm
Ia)<AND>( ownesrtN> OWNER)<AND>(PAPD>=1867-07-
01)<AND> (PAPD<=study start date

The specific search string ugmiblean operators to return all patents
owned by the drug manufactuoerits affiliates that mention either the
drug® chemical name(s), code name(s), brand name(s), chemical class(es), or
chemical formule), and have priority dates between the date of G&nada
Confederation and the start date of the study. Dataa$ea CIPO and
the Canadian Patent Regis@PR), their American counterparts, the U.S.
Patent and Trademark Offig¢SPTQ andOrange Book(dB) databasesas
well as secondary soureesre used to acquire an exhaustive list of all pos
ible chemical namefdes names, brand names, and chemical clagses ass
ciated with a particular drug. In determining the chemical formu&, prec
dence was given to formulae expressed in patents found on CIPO and
USPTO databases. The owners referred to within the searclefringtr
only toa drugs manufacturer but also to its possible parent comphny, su

102 Se&awicka & Boucharsiipraote35,
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sidiary and partner(s). This list of owners was-teenced using CIPO,
CPR, USPTO, and OB databases as well as searches of case lawdand secon
ary sources where necpssa

The general search string uBedlean operators to return all patents
owned by the drug manufacturer or its affiliates, not previously found by the
specific search string, that mention the therapeutic class(es) to which the
drug belongs or make specikference to the digactive site. The tlaer
peutic class and active site of a drug are obtained by reference to CIPO,
CPR,USPTQ and OB databaseand secondary sources such as company
websites anthternet searches. These sources were used te acqgi
haustive list of all possible chemical names, codes names, brand names, and
chemical classes associated with a particular drug.

Combined, the two search strings return a broad list of potential patents
owned or assigned to the Canadian manufaotuitsrsubsidiaries pai-
ners. The legitimacy of the search terms was confirmed using Heslth Can
da® drug approval data, as well as manufacturer, securities, and exchange
websites, from which ownership histories were ascertained. Patents were |
dividualy inspected and pruned when deemed irrelevant to drugs in the
study. The USPTO database, which provides a history of prior art, was also
used as a means of croerencing patents for relevance. Relevant patents
were sorted by priority date and crefsenced with the patents registered
on the CPR pursuant to linkage regulations.

C. PATENT LISTING AND LITIGATION

We quantified patents identified using the search method that were also
listed @ the Canadian Patent Regi§@&PR)underthe NOC Regulations.
Patents listed on the register can be litigated numerous times since they can
be listed for multiple Drug Identification Numbers (DINs) under the NOC
Regulations. Patent listing is a critical step to potential extension of patent
monopolies for drugs comimgf patent protection because generic firms
must demonstrate in litigation that each patent on the list is either invalid or
not infringed by the generic product to obtain market approval. Forour pu
poses, only the date of first instance (the earltesbavhich the patent
was registered) for each patent was collected and analyzed.

In addition to analyzing patents listed on the patent register, we also i
vestigated the case law pertaining to patents litigated under the N@C Regul
tions. We assessed thanber and types of trials, the number of patants lit
gated in these trials, the number and types of legal decisions on listed and
litigated patents (motions, trial and appellate decisions), whethealisted p
tents were valid and infringed (brand namery)jcto invalid and noti
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fringed (generic victory), and the theoretical and actual extension of patent
monopolies via the operation of linkage regulations.

D. ANALYTICAL MODEL

The third element of the study was the synthesis of empirical data from
approval, atenting and litigation studies into amalytical model. The focus
of the analysis is on the impact of regulatory incentives designed to facilitate
breakthrough pharmaceutical innovabgrprovidingstrong IPR right$o
firms. Throughout Paril , wecomparedata relating to the time courses of
varying types of drug approvals with concomitant drug patenting, gatent lis
ing, and litigation data. Particular attention was given to the synchronization,
if any, of approval, patémg, listing, and litigation data to the timesder e
tablishment of the NOC Regulations and proposal dPriggessivé.ife-
cycleFramework, as both were intended to facilitate enhanced accegss to no
el therapeutic products in exchange for strong IPR. rigdagever, since
most of the data relate to the period before the Progressive Lifecyele Fram
work was fully integrated into Canadian law, the majority of the aealysis r
lates to the linkage regulations. The analysis has been cast in terms of a co
plex adative innovation ecology in SectiviD of the Article.

E. DATA ANALYSIS

Drug approval, patenting, patent listing, and litigation data wWere co
lected, statistically analyzed, and graphed as described pfeusogia
combinatio of Excet (Microsoft. Corp., Redmond, WA), GraphPad Prism
(Graphpad Software Inc. La Jolla, CA), and SighéBystat Software, Inc.

San Jose, CA). Legal decisions relating to listed and litigated patehts were o
tained using Quf akWestlaE(ThomsenxRewetsNe x i s
Economic data relating to prescribed pharmaceuticals were obtained with
permission from IMS Health Inc. (Canada) and from published reports from
the Canadian Institute for Health Information (CIHI). Patent data trere o
tainedirom Canadian (CIPO) and U.S. (USPTO) patent databases.

I"l. RESULTS
A. DRUG APPROVAL

To empirically investigate the relationship between drug regulation and
innovative therapeutic product development, we first reviewed maidxet auth
rizations for pharmaceuticats Canada over the perifmm 20052008

103 Seeid.



2009 WHO8S LEADI NG WHOM? 1487

(test period)® 2001 was taken as the starting point for analysis, as major
amendments to the nat®rfood and drug legislation and regulations were
made at that time which affected both the goals and mechanatioraln

drug regulatiotf> Market authorizations in Canada are referred to as Notices
of Compliance (NOS§J. We analyzed a total of 3,837 NOCs. Of these 45%
were administrative in nature, e.g., product manufacturer or name change.
This left 2,122 approvaty fdetailed analysis. These approvals were attached
to 608 marketed drug products, amounting to an average of 3.5 approvals per
product.

Figure 1 Shifting Paterns of Drug Approval and
Drug Regulation During the Period 20032008
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104 See alBwuchard & Sawicksupraote29 Sawicka & Bouchaspraote 35
105 Sawicka & Bouchasupraote35 at 107.
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aMar ket authorizationsnd odr s@ viem arl 8280 ek so wdr
test period. This includes brand name Supplemental New Drug Submissior (SNDS

SNDS First In Class (SNDS FIC) approvals, and generic Abbreviated New Brhg

mission (ANDSA ) and followon Abbreviated New Drug Submission (SAND$ go-

provalsb.l n contrast, approvals granted to brand
declined from a smaller baseline over the same period. This included approvas from N

Drug Submission (NDS ), New Active Substance (NAS) and NDS First In Class

(NDS FIC A) streamsc. Expedited review pathway for drug approval is shifting towards
probationantype approval consistent with emerging lifecycle models of reghibgisn

dited drug approvals with no pasarket evidentiary obligations (Priority Reviewde-

creased over the 2@20D08 test period while those with significantipasket obligations

conditions (NOC/c, ) increased steeply over the same time frame.

Using tle classification scheme described inlPartd summarized in
Table 1, we found that folleen drugs constituted the vast majority of drugs
approved in the domestic market over the periodd2008. For example,
in 2001 the t@l number of follovon approvals was 2.39 times greater than
that for total new drug approvals. This constituted 70.5% of all approvals in
Canada over the test period and 65.33% of approvals granted to brand name
pharmaceutical firms. As shown in Figarettis trend intensified over the
test period. By 2008, the number of followapprovals was 6.32 times
greater than new drug approvals. This constituted 86.4% of all approvals in
Canada and 86.02% of brand name approvals over the same timgframe. A
provals directed to line extension drugs (SNDSaccounted for 34% in
2001, increasing to 47% in 2008. By comparison, the more innoyative su
plementary first in class drugs (SNDS FICmade up the smallest fraction
of all followon approvals (5.4% in 200Wyhile the number of SNDS FIC
approvals was small, it nevertheless increased sharply over time, from 1 in
2001 to 22 in 2008. As shown in Figure la, foltoapprovals granted to
generic firms based on bioequivalence to previously marketed products also
increased significantly over the test period. Both standard :(ANR&d
supplementary (SANDS ) generic approvals increased by 28.6% and
118.2%, respectively, over 2001 values. Therefore, all four categdries of fo
low-on drugs increased over the tegsbpe

Figure 1b demonstrates opposite trends for all new drug categories over
the course of the test period, and that these changes took place fr¢im a smal
er baseline. Approvals granted for all new drugs combined declined from
29.5% of total approvals i@ to 13.69% in 2008. Similarly, approvals
granted to brand name pharmaceutical firms decreased from 34.67% of total
approvals in 2001 to 13.44% 2008. These data represent a reduction of 55%
and 48% in total approvals and approvals granted to brandinmasne-f
spectively over the eight year test period. As the regression lines illustrate, the
approvals for all three new drug metrics (NDSNAS , ; NDS FIC A)

otf rod |

name
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declined steadily over the course of the test period.

Figure 2: Time Series Distribution for New and Followon Drug Approvals During
the Period 20032008
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Bubbles represent approvals granted per damedaé (. ) anddfollow-ono (; ) drugs as
defined in the text accompanying Fig. 1. Bubble diameter is a linear represietitation
number of approvals granted per day distributed over the course of the test period expressed
yearly and monthlyThe data illustrate that both new and feblowdrug approvals were
well spaced out over the course of the test period rather thaadggiegated in a given
month or year, particularly when viewed over the course of theightirear test period.
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Time series plots for new and folowapprovals are presented i+ Fi
ure 2. Approval data for both classes of drugs are expressedvassgpgro
day plotted by month and year over the test period. The data illustrate that
both new () and followon ( ) drug approvals were well spaced out over
the course of a given year rather than aggregated in a given month or year,
particularly when vied over the course of the entire test period. Therefore,
there was no daily or monthly variation skewing yearly aesdigesssed
in relation to Figures 1 and 3. Comparative data for all new anebfollow
approval categories in 2001 and 2008 are gdawid able 3.
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Table 3: Comparison of 2001 and 2008 Drug Approval Data

Drug Type 2001 2008 I (%)
= % Total = % Total
A. New Drugs 52 20.4% 25 83.3% -51.9%
NDS 52 100.0% 25 100% -51.9%
NDS FIC 12 23.1% 8 32.0% -33.3%
NDS NAS 21 40.4% 14 56.0% -33.3%
B. FollowOn Drugs 203 79.6% 275 91.7% 35.5%
SNDS 118 58.1% 161 58.5% 36.4%
SNDS FIC 1 0.5% 22 8.0% 2100.0%
ANDS 73 36.0% 90 32.7% 23.3%
SANDS 11 5.4% 24 8.7% 118.2%

Figures 3& are area diagrams illustratogulatiapproval data for
various categories of new and followdrug products. As shown in Figure
3a, only 16% (n=338) tiie 2,122 drugs approved over the periodd2001
2008 were deemed to @eewo drugs. This refers to NDS submissiams, i
cluding those directed to FIC therapies and those incladi#gSa By ca-
trast, 84% (n=1,784) of approved drugs wetw-ond in naturejnclud-
ing brand name SNDS approvals, generic ANDS and SANDS approvals, and
brand name SNDS approvals directed to FIC therapies.
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Figure 3: Profile of Pharmaceutical Innovation in Canada between 2@2D08

a New v. Follow-On b FIC v. Me Too
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a. New v. followon approwls. Of total drugs approved over the test period, 15%-const
tuted New Drug SubmissionsO0S: | ) while 84% were faifollow-on6 drugs ENDS,
ANDS and SANDS; ). 6. Types of followon approvals. Of follown approvals, 6.1%
were for supplementadfirst inClasé (SNDS FIC: ) drugs while 59% were fa¥le-
Tood drugs ( ). ¢. Brand name \generic approvals. Of all drugs approved during the test
period, 65.5% of approvals were granted to brand name drug cori{i28iesd SNDS:

) and 34.5% to generic comparf(@NDS and SANDS ). d. Most innovative drugs.
While 6.5% of approvals during the test period were directed to New Active Substances
(NAS. , ) and 5.3% of all NDS and SNDS submissions were approved under an expedited
review process (Priority Review andd© , ), only 1.23% of all drugs approved over the
period 20032008 were also directed to FIC therapies and contaiNéda( ). Areas are
approximations of calculated means for the entire test period. Note that area scales are linear
for panelsad cand bg for paneb.

Figure 3b shows the results of a more nuanced analysis cbrollow
drugs, this time focusing on comparison of Me Too and FIC drugs. Of all
drugs approved between 2001 and 2008, 59% (n=1,252) were Me Too. Of
note, the fraction of Me Too dysl was substantially greater than all FIC
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drugs, irrespective of whether they were NDS or SNDS (6.5%; n=138). The
requirements for NDS and SNDS FIC and Me Too drugs are summarized
for convenience in Table 4.

Table 4: Classification Scheme for First in Class and Me Too Drugs

Route FIC Me Too
A.NDS New Chemical Form
-or- Change in Benefit:Risk
New Use/Indication
B. SNDS New Chemical Form Change in Chemical Form
-and -and
New Use/Indication Change in Benefit:Risk

Generic drugs wetthe final followon category to be assessed. The split
between total brand name and generic drugs approved from 2001 to 2008 is
shown in Figur8c. Of all drugs approved over the test period, 65.5% were
directed to brand name products while the rema&dibgo were directed to
generic products.

Data for the most innovative drugs approved during the test period are
given in Figure 3d. Only a small fraction (6.1%) of drugs approved (n=130)
during the test period contaired NAS Similarly, of 2,122 drugspeoved,
only 5.3% (n=112) went through the two expedited approval streans (Prior
ty Review or NOC/c), and of these only a small number (n=26) were also
directed to FIC therapies and contas@®AS This amounted to 1.23% of
total drug approvals over thightyear test period and 1.87% of total brand
name approvals over the same period. These results illustrate that the typical
drug approved by Canadian regulators over the perici2@081vas most
likely to be a drug approved via the SNDS stream ttzdinest new drugpa
proved via either the NDS stream or either expedited stream (Priority Review
or NOC/c). The likelihood that a drug approved during the test pergd sati
fied the most stringent requirements for a breakthrough drug was close to
zero (1.23%)

As discussed supra, there are two forms of expedited drug approval in
CanadapPriority Review and approval via theNOC with condition§
(NOCl/c) pathway® Priority Review allows appropriate candidates to be
shifted forward in the approval queue wittowhange in evidentialx r
quirements for safety and efficacy required for conventional NDS approval.
Drug candidates must be directed to treatment of a serieilsedfening,

106 Id.at 87
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or severely debilitating disease with an unmet medical need or for which a
substantial improvement in the benefk profile is demonstrat¥d By
contrast, the NOC/c pathway allows a drug to gain market access prior to
completion of traditional Phase 3 clinical trials, provided that it is directed to
a serious, lifthreateningyr severely debilitating disease for which no drug is
marketed or where the candidate presents a better overafriskrfifile

than existing therapies. Unlike the Priority Review stream, contpiuing a
proval via the NOC/c stream is contingent uporetivr pharmaceutical
sponsors meet the conditions assigned to the NOC/c. For this reason,
NOC/c approval is a reasonable proxy for emerging lifecycle models of drug
regulatiori?

Data in Figure 1c suggest that Canadian regulators may be shifting away
from Riority Review as the dominant mechanism for expedited review t
wards the NOC/c pathway. Priority Review approvalsiécreased from
14 in 2001 to a low of 6 in 2008, declining 57% over the eight yeer test p
riod. By comparison, the number of NOC/c apptsy ) escalatesharply
over time, from a minimum of 2 in 2001 to a maximum of 13 in 2006 (stab
lizing at 10 in 20@2008). Compared to the 57% decline in the number of
Priority Review approvals, peak NOC/c approvals increased by 650%. The
totals for bah streams over the test period were not dissimilar; 61 and 51 for
Priority Review and NOC/c, respectively. However, as illustrated by the data
and fits in Figure 1c, the trends for the two pathways crossed in 2005.

Of interest, the legal basis for PridRgview and NOC/c approval are
not expressly provided for under the current Food and Dru§%oAceai-
lations''® Rather, both are grounded in administrative instruments known as
oguidance documentthat do not have the force of I&hData described in
Figure 1c therefore demonstsdtgat Canadian regulators are alreanlc-
ipating the lifecycle regulatory framework proposed in Hill /€ along
with its recalibrated balance of-prarket and posharket access, safety
and efficacy. Together, the dat&igures a3 suggest that Canadian ragul
tors are focusing on faster approval witteroed posinarket surveillance,
whiles approval is geared more towards fedlowather than towards bkea
through drug development.

107 HEeALTH CANADA, GUIDANCE FOR INDUSTRY, supraiote30, & 162.

108 For a discussioof this issue see SectidB.1 of this Article andouchard & &
wicka supraote29, at 10806.

109 Seé&ood and Drugs Act, R.S.C., ci271985).

110 Seéood and Bug Regulations, C.R.C., ch. 870 (2009).

111 Sed®ouchard & Sawicksupraote29, at 52.

112 Sawicka & Boucharsijpraote35 at 117.
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B. DRUG PATENTING

Figure 4 shows datalating to drug patenting and patent listing of drugs
approved for sale in Canada during the period2008. The data are for
16 of the most profitable drugs sold in Canada for which an NOC was
granted during the test period (approval subset). Thardibels the top 16
drugs sold in the United States during the same P&riod.

Figure 4: Patenting and Patent Listing Patterns Associated with Drug Approval
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a. Total patents issued by year associated withsatsofbsixteen top lieg drugsA ); -

mulative number of patents associated with theesu); and cumulative number af-p

tents listed on the patent register under linkage regulations associated wideth{e)sub

Note the strong convergence of total and listed patezitshe course of the test peribd.

Total { ) and averag® § number of patents on approved drugs within the subset plotted
as a function of the time after the priority date on which the first patent on the subset was
issuedc. Method used to calcutathe temporal gap between the date of mean drug-appro

al on the patent subset (2005) and the inflection point (fR)ar&D100th percentile of
normalized maximum drug patenting and approvals. Data are from the cumulative number
of patents,( ) aboved. Graph expressing the temporal relationship between drug approval

113 Humphreyssupraote101 For more informatiorsee Part.
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and the IP, 50 and 100th percentile of maximal normalized patents granted per year (PY),
cumulative patents per year (CRWYl cumulative patents listed on the patent register per
year CPRY). Time points are calculated as the difference between the date of drug approval
(NOC) and the date of the IP,"5@nd 100th percentile (N@G. The data suggekat

drug patent listingnay bea better proxy for drug approval than drug patenting.

As illustrated in Figure 4a, total patents granted on the approval subset
had a belhaped distribution (Gaussia=(R91), peaking in 200A Y,
There were 772 patents on 16 products, corresponding to an average patent
per product ratio of 48:1. The c#dted inflection point, representative of
the takeoff point from baseline, for total patents issued yearly occurred
about 1991 (1991.35). This was just before the linkage regulations came into
force in 1993. That the inflection point preceded the NOQa#egs is not
surprising in light of the significant negotiations leading up to TRIPS and the
coming into force of the linkage regulations regime. Cumulative patents for
the subset rose over time in a manner that wadesetibedyy a sigmoidal
function(A ; R=0.99), peaking at about 2004. The calculated inflection point
(1994.70) was slightly later than that calculated for total patents, occurring
just after the linkage regulations came into force. Figure 4b (top) gives the
same data f@lotted as a fugtion of the year after the first patent was issued.
Patents on approved drugs were granted over a relatively long term of 25
yearsli( ), peaking at 77 patents per year on the 12th year after tree first p
tent was granted. As illustrated in Figur®4ptfis amounted to an average
of 3.34 patents per product per year.

C. PATENT LISTING AND LITIGATION

Over the last decade, there have been increasing claims to the effect that
the linkage regulation regime is used as more of a sword than a shield by
brand name girmaceutical firmt¥.Figure 4a illustrates the manner in which

114 See genefdtly J.RoMANOW, COMM® ON THE FUTURE OFHEATH CARE IN CAN.,
BUILDING ON VALUES THE FUTURE OF HEALTH CARE IN CANADA: FINAL REPORT 208
210(2002)available http://dsp-psd.pwgsc.gc.ca/Collection/CR832002E.pdf (discas
ing the negative impact of evergreening by pharmaceutical corporations to extend the life of
their patents and the costs associated with preemptory litigation on patent pratection di
putes); Bouchar®@HOSTA, supraote73 at 4@52 (arguing that the procedures associated
with linkage regime have led to unoriginal line extension patents resulting in redeeed comp
tition between firms and restricted consumer access to esmitiationsBouchardS¢
entific Reseasapranote 73 (arguing that that obviousness analysis by courts in N@C litig
tion allows pharmaceutical corporations to maintain a monopoly over their patented
chemical compounds bgtting a low bar for whatdsonobvious); Caffrey & Rottesupra
note 84 (discussing the use of the Hatg¢axman Act procedures by pharmaceuticab-corp
rations to maintain elevated prices, and the needs for reformdtsatémsumer interests);
Hore,supraiote 73 at 10 (discussing that NOC regulations lead to extended litigation b
tween pharmaceutical corporations and potential generic produces that often leave infring
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patents for the approval subset were listed on the patent register over the test
period. The time course for cumulative listed pateptwds well described

by a sigmoid function #0.99), wth a relatively steep slope, an inflection
point near 2001 (2001.18@hd an apparent peak in 2008. Importantly, the
curves for cumulative paters) @nd the fraction of patents that were listed

on the patent register J converged strongly over time.sTitgsult supports

the conclusion that brand name firms are listing patents they obtain on the
patent register in a timely fashion in order to delay generitentry.

Of 772 patents granted on the approval subset, 77 were listedan the p
tent register betwed®98 and 2008. On average there were 4.81 &sted p
tents per product. As indicated by the difference between the average nu
ber of patents per year (3.34) and the average number of listed patents per
product (4.81), domestic linkage regulations allowmtgpabebe listed on
more than one product. Unlike drug patenting, which occurs only ie-an ant
rograde direction (i.e., patents must be newplmaaus, and have utility
over the prior art), patents may be listed on the patent register in either an
anterogade or retrograde direction. For example, originating patents relating
to proton pump blockers may be listed not just for first generation product
Loseé (racemic mixture of R and S omeprazol&)Ndgit also the second
generation product NexiingS enantimer, esomeprazole g and vice
versa.

We next investigated the temporal relationship between NOC grant, p
tent issue and patent listing. From each of the curves in Figure 4aj-we calc
lated three values: (a) the inflection point at which the datedevost
strongly from baseline values (closed, lzardthe pointat which each curve
reached th¢b) 50th (hatched bars) and (c) 100th percentile (open bars) of
normalized maximum values. The inflection point was calculated as the zero
point of the secahderivative ofhe data trendlinegEach of the three values
was then plotted as a function of the average date on which theesubset r
ceived marketing approval (2005). This was done to obtain a measure of the
delay between drug approval and drug patemtihlisting. The procedure is
demonstrated for cumulative patent listing data in Figurg.4c (

ment claims unres@ld); Jaffesupraote94.
115 AstraZeneca Can. Inc. v. Canada, [2006] 2 S.C.B296Can.)(discussing the
ambiguity of NOC Regulations and that requirements for filing prohibition motions could

be interpreted so asftoor ce generi c producers oOta address

ceutical corporations] could have them added to.tHei sdse& yener@8buchard,

PHOSITA supranote 73 at 50 (discussiigpwt he | ow s tcemaehtaldireexe f or O
tensiond patents allows the corporations t
minimal investment, keeping generic products off the market for longer).
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As illustrated by the bar graphs in Figure 4d, there was a significant lag
between the date on which NOCs were granted and the dates orawhich p
tents on the sae drug product were granted. This pattern was observed i
dependent of whether patents were expressgeabyf grant (Patent per
Year, oPY) or cumulatively (Cumulative Patents per, ¥e@PY). This is
not surprising in light of the regulatory lagvbeh drug patenting and drug
approval. The data were different however for patent listing (Cumwalative P
tents Registered per YearC®RY). As shown in Figure 4d, average data for
both the inflection point and 50th percentile exceeded the null poiry by on
4 and 2 years, respectively. This can be compared with 10 and 8 years for
corresponding data for cumulative patents (CPY). The lag betwegn drug a
proval and patent listing was even greater for patenting data expressed as a
function of year of grant (PYOf interest, the calculated values for the 50th
percentile and peak patent listing for CPRY v@2rgelars on either side of
the null point. This result indicates there was virtually no significaax lag b
tween drug approval and patent listing as thedasetl progressed. While
the data obtained do not provide conclusive evidence for a causal relatio
ship between drug regulation and drug development, they demtretrate
patent listing is a substantially better proxy for drug approval thaa-drug p
tenting.

Figure 5: Extension of Patent Monopoly for Marketed Drugs via Operation of
Linkage Regulations

Period of extended patent protection for averaged drugs in the subset (n=16). Left and right
sigmoid curves represent cumulataterg protection start and end dates. The terma-of p

























































