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When Form Equals Substance:
The Value of Form Screening
in Product Life-Cycle Management

PHARMACEUTICAL COMPANIES NEED TO BETTER MANAGE PRODUCT LIFE CYCLES. COMPANIES PROTECT THEIR PRODUCTS WITH A
VARIETY OF PATENTS, SUCH AS COMPOSITION, METHOD OF USED, METHOD OF MANUFACTURE, AND FORMULATION PATENTS. A
NOVEL PRODUCT LIFE-CYCLE MANAGEMENT SYSTEM IMPLEMENTED BY CONDUCTING A COMPREHENSIVE SALT AND POLYMORPH
SCREEN OF A PARTICULAR DRUG CAN EXTEND PHARMACEUTICAL PRODUCT PROTECTION FOR ONE TO FIVE YEARS. FOR A PRODUCT
THAT GENERATES $2 BILLION IN SALES PER YEAR, SUCH A SYSTEM CAN RESULT IN $2 BILLION TO $10 BILLION IN ADDITIONAL SALES.
WITHOUT THIS PROTECTION, PHARMA COMPANIES CANNOT ADEQUATELY RECOUP THE ENORMOUS COST OF DISCOVERY RESEARCH,
FAILED PRODUCT DEVELOPMENT, AND SUCCESSFUL PRODUCT DEVELOPMENT. THIS PRODUCT LIFE-CYCLE MANAGEMENT SYSTEM
ALSO ENABLES SECOND-GENERATION PRODUCTS WITH IMPROVED CLINICAL BENEFIT.

A convergence of events negatively affecting drug
product life cycle has elevated the value of crystalline
form intellectual property (IP) from what was often
viewed as peripheral IP to a core asset. Recent events
demonstrae that previous piece-meal approaches to
crystalline fo rmidentification are not sufficient to pro-
tect a drug from early competition. Rather,a compre-
hensive form screen early in clinical development is
required for meaningful IP protection.

A dichotomy of product life-cycle management is
that as pharma companies’ products lose patent pro-
tection, generic companies find success. Attacks on
patents, regulatory gaming by generics, new FDA
rules, and new legislation are shifting the balance in
favor of generic competition. In the last decade, gener-
ic companies became increasingly more aggressive in
targeting brand-name drugs. The patents of well-
known drugs such as Neurontin, Paxil, Fosamax, Hytrin,
Zoloftand Zantac have all come under attack. In each
of these cases, crystalline form was at issue. But the
challenges to patents for these drugs occumed rela-
tively late in the productlife cycle.Of more conce mfor
pharmaceutical companies is that recent patent chal-
lenges are occuning early in the product life cycle.
Patents of recently launched drugs such as Avandia,
Actos, Valtre, Aricept, Lexapro, Provigil, Aciphex, and
Lipitor already are being challenged by generic com-
etitors.

LIMITED MEANS TO COUNTER
PATENT ATTACKS
Lo Phamna’s defense to generic competition is con-
John Lucas, Ph.D,, J.D., iSVP and chiefpatent founded by increased limits on the legal and regula-
counsel of TransForm Pharmaceuticals. tory tools available to counter patent atacks. One of
Paul Burgess, M.S,, J.D., is a patent attomey. the most common and successful protective mecha-
working at TransForm Pharmaceuticals nisms used by pharma involves the implementation

of a 30-month stay as allowed by the Hatch-Waxman
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Act. Under the Hatch-Waxman Act, if a generic com-
petitor files an ANDA and the pharma company sues
the generic company for infringementof a patent list-
ed in the Orange Book, the FDA is then required to
delay generic drug approval for 30 months. Previously,
if the pharma company obtained another patent that
qualified for listing in the Orange Book during this
tem, it could obtain an additional 30-month stay.
The FDA, however,recently passed new rules limit-
ing NDA holders to one 30-month stay per ANDA and
tightening the patent listing rules for the Orange
Book. Moreover, the recently approved Prescription
Drug andMedicare Improvement Act of 2003 limits a
pharma company to one 30-month stay and gives
generic drug companies the ability to file counter suits
to comectimproperly listed Orange Book patents.
While one 30-month stay on drug approval may
seem to provide considerable protection, the reality is
different Generic drug companies typically incorpo-

GLOSSARY

can exist in multiple
crystalline forms, such as salts, solvates,
coc rystals, free form, and polymorphs.The
formof a drug can affect chemical and
physical properties such as drug solubility,
bioavailabilityand stability.
jonically

bonded to an acid and base counter ion.

and a solvent wherein molecules
of the solvent are incorporated in the
crystal lattice. The solvent molecules may
be present in either a stoichiometric or
nonstoichiometric ratio.
where the
liquid is water.
containing
an APl hydrogen-bonded or bonded by
pi-pi stacking to a molecule that is a solid
at room temperature.

free bases, and zwitterions and are
not bound to a second substance.

to crystallize in more than
one distinct crystal structure. A polymorph
is an altemative crystalline structure of a
particular form. Polymorphs can exist for
salts, solvates, hydrates, free forms,and
cocrystals.
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rate one 30-month stay into their product develop-
ment plans. Thus, a generic competitor will file its
ANDA at least 30 months before patent expiration.This
anticipation results in the 30-month
stay fully overlapping with traditional
patent protection. Drugs such as Alle-
gra, Lipitor, Lexapro,Avandia,and Valtrex,
for example, have patent protection
until at least 2009, but multiple generic
drug companies already have filed
ANDAs that include a certification
(often referred to as a Paragraph IV cer-
tification) that the patents are either
invalid or not infringed by the generic
product

Another mechanism for extending
the product life cycle is the pediatric
six-month patent-term extension.
Under this provision, in retum for con-
duding pediatric clinical trials, a pharma company is
granted a 180-day patent-te rm extension. Recently,
however, Congress devalued this extension by pass-
ing the Best Phamaceuticals for Children's Act. A pro-
vision in the act allows generic companies to cane
pediatric indications out of their label and thus avoid
the patent-te rmextension in most cases.

An additional setback for pharma involves anoth-
er type of patent extension. The goal of the 1984
Hatch-Waxman Act was to bring generic drugs to
market faster while rewarding innovators for new
drugs. As a reward for innovation, Congress granted
pharmaceutical companies extended patent protec-
tion for a pharmaceutical product to make up for the
regulatory delay of FDA approval. Essentially, an inno-
vator can add one half of the clinical-trial period and
the full time the FDA reviews a completed NDA to the
termof a patent. Two limitations to the extension are
that an extension period can be no longer than five
years and that a patent cannot be extended beyond
14 years from NDA approval. This Hatch-Waxman
patent-te rmextension is heavily relied upon by phar-
ma and typically results in two to five more years of
market exclusivity

DEFINING TWO TERMS:
A GENERIC LOOPHOLE

Until recently, most pharma companies believed,
perhaps naively so, that the Hatch-Waxman patent-
te rmextension applied to any product containing the
active pharmaceutical ingredient (API) and cove red by
the patent. Thus, if a patent covered a formof the API,
such as a particular salt, it was assumed that the patent
extension would also cover these different forms.

In December 2002, Dr. Reddy's Laboratories
(Reddy’s) successfully challenged this notion for the

regulatory tools
available to counter
patent attacks.
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Pharma’s defense to
generic competition
is confounded by an
increasing limitation
on thelegal and

drug Norvasc in Federal Dis-
trict  court.  Norvasc
(amlodipine besylate) is
marketed by Pfizer for the
treatment of high blood
pressure Nonascs world-
wide sales are about $4 bil-
lion.Reddy’s filed a 505(b)(2)
application, also called a
‘paper NDA,” to market a
different salt of amlodipine,
amlodpine maleate. Pfizer's
patent protecting amlodipine was set to expire in
2003.The U.S.Patent and TrademarkCffice approved a
patent extension of 3.4 years. Thus, Pfizer expected
patent prote ction for Norvasc until 2006.

The Norvasc case came down to how two tems
in the Hatch-Waxman Act — “produc’ and “active
ingredient”— should be defined.The act specifies that
the extension applies to the pharmaceutical ‘product”
and defines “product” as the “active ingredient of a
new drug ... including any salt or ester of the active
ingredient...”

Reddy’s challenged Pfizer's notion of what consti-
tuted“the active ingredient of the product”Pfizer con-
tended that the “active ingredient” of Nonasc was
amlodipine and that any amlodipine product covered
by this patent should also be covered under the
patent extension. Pfizer's extended patent broadly
covered any salt of amlodipine, including amlodipine
maleate. Reddys contended that “active ingredient”
means the marketed fo rm amlodipine besylate. Thus,
Reddy's contended that amlodipine maleate is not
covered under the patent extension because it is nei-
ther the marketed form nor a salt or ester of the mar-
keted form.The court sided with Dr.Reddys Labs, con-
cluding that the term “active ingredient” refers to the
marketed form of a drug and thus, Dr. Reddy’s
amlodipine maleate drug was not covered by the
patent extension (see related box on page 57). Thus,
Pfizer cannot prevent Dr. Reddy from bringing the
maleate salt to market.

RUBBING “SALT” INTO THE WOUND

It's not difficult to make the argument that this case
involved gaming on the part of Dr.Reddy’s Laboratories,
as the case came down to what is meant by three
words in the statute. But in an ironic twist, the generic
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The question now is
whether anything
can be done to
regain a meaningful
patent-term

company, Reddy’s was not the first
to make this argument. The first
party to make this argument was a
phamaceutical company, Glaxo-
SmithKline (GSK). GSK successfully
argued in a previous precedent-
setting case, that"active ingredient”
referred to the marketed form, not
the active moiety. It was this case
that the courtrelied on in deciding
Reddy v.Pfizer.One could therefore make the argument
that it was a pharma company, not a generic company,
that inadvertently got the branded pharmaceutical
industry into this situation. Pfizer is currently appealing
its case to the same Appeals courtthat decided the GSK
case.

THE SOLUTION: A CRYSTALLINE
FORM SCREEN

Most pharma companies are decrying the Reddy'’s
decision as the end of the Hatch-Waxman patent-
te rmextension and contraryto Congress'intent when
it crafted this provision. The question now is whether
anything can be done to regain a meaningful patent-
termextension.The real answer is yes. The Hatch-Wax-
man patent-term extension can still provide mean-
ingful patent-term extension, but it requires
affirmative steps to be taken by pharma.

The process of building a meaningful patent-term
extension begins with a comprehensive crystalline
form screen (see related box on page 55). It is true that
if an innovator only files patent(s) covering a new
chemical entity (NCE) broadly, and the marketed crys-
talline form of the drug specifically, that a generic com-
pany most likely will be able to market an alternative
crystalline form during the patent-extension term,
assuming the Reddy's decision is affirmed. There is
nothing, however,to stop an innovator from identifying
the alternative commercially viable specific crystalline
forms of an API through a comprehensive screen, and
protecting them with patents. Although only a single
patent can be selected for extension under the Hatch-
Waxman Act, filing additional crystalline form patents
after the core NCE patent will mean that the follow-on
form patents will still be in force during the patent-
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answer is yes.
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extension term.Even if the extension applies only to the
marketed form, as was held in the Norvasc court deci-
sion, the additional crystalline form patents running
concurrently with the extension will provide the addi-
tional exclusivity necessary to prevent alternative bio-
equivalent forms from entering the market.

Importantly, the value of
additional crystalline form
patents will not end in the event
that the Red dys decision is over-
turned. There are several situa-
tions where market exclusivity
can be legitimately extended or
significantly strengthened by
crystalline forms identified in a
comprehensive screen.

One category involves drugs
that are not eligible for a patent-
term extension because the
patent covering the drug has at
least 14 years of term remaining after market approval.
Drugs in this category include Celebrex, Cozaar,
Serevent,and Allegra. For this category of drugs,a com-
prehensive form screen can enable an innovator to
craft a patent portfolio that will function in a fashion
similar to the Hatch-Waxman extension.

Filing patents on all of the specific commercially
viable forms can function collectively as a core patent
covering the APl in any form.For example, if hypothet-
ically,a patent covering a new com pound was filed in
2000, but it did not disclose the preferred fo rm of the
drug, the patent protection for this compound would
last until 2020.If an innovator filed fo rmpatents begin-
ning in 2005 once proof of concept in humans has
been established, then all fo rms of the drug could be
covered until 2025 (see related box on page 57).By fil-
ing on all the specific commercially viable fo s after
filing the NCE patent, market exclusivity will run until
the first of the fom-specific patent expires.

TIMING IS EVERYTHING

The timing of filing the fo rm patents is important.
Although there is some flexibility there are limits. The
No nvasc patent portfolio is an example where a non-
marketed form was filed too early. In this case, the
amlodpine maleate salt was disclosed in the core NCE
patent. This disclosure resulted in protection for the
maleate salt ending at the same time as the NCE. Thus,
Pfizer could not protect the amlodipine maleate salt
for a length of time equal to its protection of the
amlodpine besylate salt.

Conversely, Paxil, marketed by GSK; is an example
of a drug where the form-specific patent may have
been filed too late. Paxil is the tradename for paroxe-
tine HCl. Synthon, a generic pharmaceutical company,

filed a patent on paroxetine mesylate, an altemative
salt form, and received marketing approval from the
FDA.In December of 2003, Synthon and GSK entered
into a settlement that allows Synthon to enter the
market with its mesylate salt product.

The take-home message is that the timing of
patent terms requires alternative fo s to be filed after
the core NCE patent, but before a competitor has an
opportunityto do the same screen.

THE LAST PATENT STANDING

A comprehensive form patent strategy also is
effective where the last patent to expire covers the
marketed formof a drug only. This includes two simi-
lar but distinct situations.

The first situation is where the fo rm patent is the
one chosen for the patent-te rm extension. Nexium,
marketed by AstraZeneg, is an example where a salt
patent was chosen for the patent-term extension.
When the patent covering a specific crystalline form
of the marketed drug is extended, then regardless of
the outcome of the Norvasc litigation, the Hatch-Wax-
man patent extension will not prevent others from
seeking to launch a bioequivalent product containing
a different fo rmof the same APL.In this case, if patents
on additional fo s were filed after the patent on the
extended form, they would have run concurrently
with at least part of the extension.

The second situation is where the form patent is
not extended but is nonetheless the last patent to
expire.In this case, patents on additional forms, filed at
the same time or after the patent on the marketed
from, will expire no earlier than the patent on the mar-
keted form.

A comprehensive crystalline form screen is even
moreimportant when an innovator wants to rely on a
specific polymorch patent for market exclusivity An
example of a drug where the last composition patent
to expire covers only a specific polymorph is Lipitor,
which is marketed by Pfizer.During the term when the
only patent in force is a polymorph patent, the threat
of acompetitor marketing an altemative polymornhiis
even greater than the threat of altemative salt form.

The reason for this increased threat is a regulatory
distincion drawn by the FDA be tween different poly-
morghs of the same salt and fo s of different salts.In
the case where a competitor wants to market an alter-
native salt of a drug, the competitor must file a NDA or
a 505(b)(2), because of the significant difference
attributed to different salt foms.

An ANDA, a lower regulatory hurdle, is not avaik
able for different salt forms of a drug. Perhaps more
importantly, different salt forns of drugs filed under
505(b)2 are not automatically substitutable at the
pharmacy, (i.e, not AB rated). Competitors must there-
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Hatch-Waxman Extension

i
________ R —

fore rely on their own marketing
and salesforce to successfully mar-

Patent issued

!\/\a!rket Patent Expired

ket their altemative drug form.

A competitor wanting to mar-
ket an altemative polymorphof a
marketed drug on the other
hand, need only file an ANDA for
market approval. In addition to

Besylate

closes a known and profitable
mechanism of action (such as a
new statin drug) because a
generic competitor will likely

All forms
for all other
forms

Generic entry

view the drug candidate as hav-
ing a lower risk than other drug
candidates at the same stage in
development

the lower regulatory hurdle,
drugs approved under an ANDA
are AB rated, ie, directly substi-
tutable An ANDA holder can rely
on the brand name company’s
marketing and salesforce to pro-
mote its drug. They can also rely
on the formulares of healthcare
plans requirng generic substitu-
tion where available. To prevent
AB-rated generic competition
before the polymorgh patent on
the marketed form expires, the

1986

1992 2003

Pfizer's original API patent was issued in 1986 and expired in 2003. No rvasc
was approved by the FDA in 1992. Pfizer had 11 years of patent protected
market product sales. The courtextended Pfizer's patent only for the besylate
salt until 2006. Thus, all other salts were available for generic drug entry
beginning in 2003.

No Hatch-Waxman
extension past 14 years

2006

Another jump in IP risk occurs
upon the release of information
relating to a promising late-stage
clinical trial, again because of the
lowering of commercial risk. For
drugs that are not at risk of early
third-party interest, a longer
patent protection can be
attained by waiting until later in
clinical trials to conduct compre-
hensive fo rmstudies.

The decision, therefore,
involves a risk-benefit analysis

innovator must file patents on ;
any additional polymorghs that
could be developad into an
ANDA approvable drug.

Patent issued

14 years
Market i

PatentExpi res

and sound judgment. What is
clearis that the days when a drug
was presumed immune from
attack until it achieved commer-

The timing of filing depends
on whether the polymorph
patent will be selected for the

Original API Generic entry

cial success are now over.

INTHE END

Hatch-Waxman extension. If the
polymorph patent is not selected
for the extension, the additional
polymorphs can be filed at the
same time or later than the mar-
keted drug polymorph patent. If
the polymorph patent is extend-
ed, the additional polymorph
patents must be filed after the
marketed polymorndh patent so
the patents will run concunently
during at least part of the exten-
sion.

WHEN TO CONDUCT A
POLYMORPH SCREEN?

The timing of a comprehensive formscreen is an
important factor in taking full advantage of both
improving drug development and strengthening IPA
comprehensive form screen should take place either
before clinical trials or early in clinical trials to maxi-
mizethe benefit to drug development and reduce IP
risk.Alow level of IP risk always exists,even at the time
of filing a core NCE patent, because a third party pre-
viously could have independently identified and filed
patents on the same compound. The first significant
increase in IP risk occurs 18 months after the initial

Salts

Polymorphs

Generic
entry

The advent of comprehensive
form screening is both an offen-
sive and defensive tool enabling

Co-Crystals

2005 2020 2025

In this example, the drug product had market sales of a patent-prote cted prod-
uctfor more than 14 years. Thus, this drug was not eligible for a patent exten-
sion. A formscreen covering salts, polymorphs,and co-crystals would function
similar to the original API patent and provide patent coverage until 2025.

core NCE patent is filed, when the patent application
is published. At that point, potential competitors
could begin synthesizing and identifying different
forms of the disclosed drug.

For example, Teva Phamaceuticals filed on a pro-
cess of making rosuvastatin calcium in 2001.Rosuva s-
tatin is the active moiety of the AstraZeneca anti-
cholesterol drug Crestor (rosuvastatin alcium).
Crestor was not launched anywhere before 2002 and
was not approved by the FDA until 2003.

Teva Phamaceuticals thus filed on a process of
making rosuvastatin calcium well before the drug
was launched.

A higher level of risk occurs when the patent dis-
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the pharma industry to address
these new threats and opportuni-
ties. Such approaches provide the
opportunity to simultaneously
improve drug development and
strengthen market exclusivity, but
they require proactive and well-
considered action on the part of
pharma companies. The choice of
whether to take advantage of this
opportunityis up to pharma. If pharma companies do
not make the proactive choice, they can be sure that a
generic company will.

We should expect a large increase in form patents
in the following years. What remains to be seen is
whether pharma or the generic drug industry will ben-
efit from them.

(The views and ideas from this article represent
those of the authors. They do not necessarily represent
the views or ideas of TransForm Pharmaceuticals Inc) 4

PharmaVoice welcomes comments about this
article. E-mail us at feedback@pharmavoice.com.
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