Innovator or Generic, All Roads Lead to the 505(b)(2)
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Faced with decreasing R&D output, billions of dddlan patent expirations and increasing
generic competition, innovators are forced to reeata traditional business models. At the same
time, generic manufacturers face more competitiam ever before. The result has been
pressure on pharmaceutical companies across the twoadapt their strategies and transform
their organizations to maintain income while depelg new revenue streams.

Innovators

Profitable and continuous patrticipation in the LpBarmaceutical market is fraught with
challenge. The barriers to entry are consideratdesaistained growth is always in question.
Innovators operate in an environment where forywee blockbuster drug-product, multitudes
of compounds are eliminated from consideratiorhagreclinical phase or, if they make it that
far, fail in clinical trials. For every drug apptay millions are spent on pharmaceuticals that
never make it to market. Those that do launch gdlyeto not achieve blockbusters status, yet
their sponsors must still address challenges ssigatent expiries, generic competition, and
increasingly stringent regulatory guidelines.

The challenges faced by innovators have been congeolby marked decreases in productivity
in R&D, and consequently the number of new molecuigroduced to the market. Despite
scientific advances that have expanded the uniargkausible therapeutic targets for the
development of innovative compounds, and decadex#ased R&D investments, there has
not been any corresponding increase in the oufpugw drug approvalgSee Tables 1 and 2).
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Table 1: R& D budgets have been on therisefor decades.?
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Table 2: Despite steadily increasing R& D investments, FDA approvals of new chemical
entities have been relatively flat.34°
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At the same time, the pharmaceutical industry kaemenced the results of a patent cliff. The
patent cliff has been described as roughly a fearyeriod when a majority of U.S.
blockbusters have gone off patent. The cliff emerige2009, peaked by 2012, and has continued
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through 2014. Some of the brands that have orleg# patent protection include Lipifoand
Zyprex& in 2011; Diovafi, Plavix®, Seroquél, Lexapr®, Actos?, and Singulaf? in 2012;
Oxycontir® and Cymbalt& in 2013; and Nexiufhand Celebrekin 20145

Table 3: Companieslosing at least $6 billion each in revenues as a result of patent expiries
between 2009 and 2014.7
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Generics

ANDA sponsors describe a time when entry or parditton in the U.S. market with generics

was a significantly lower risk proposition. Thoseyd appear to be on the wane. In 1984, on the
eve of the passage of Hatch-Waxman only 12% dafigfiensed prescriptions were generic.

By 2000, that number had reached 44% yet repressenly 8% of prescription drug reventie.
Today, 84% of the prescriptions dispensed in thigedrStates are genefic.

IMS reports that the value of the generic marketaged $23 billion annually between the years
2008 and 2012 but could sink as low as $13.1 billiothe aggregate for the period 2013 to
201910
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Compounding this concern, the field is becomingeasingly crowded with competitors

as ANDA review times continue to rise. In 2013 rtheere 968 ANDAs submittétl and the
median time for generic drug approval jumped tor@iths (in 2009, the average review time
was approximately 26 month'®)By the end of fiscal year 2014, there were 1,4RBDAS
submitted to FDA3 and median time for approval was projected toskigh as 43 montHs.
While review times are projected to improve giveea tecent passage of GDUFA, the issue of a
market crowded with competitors remains.

Business leaders in the Indian pharmaceutical ingusng a bellwether for global generics,
recently stated: “Till a few years ago, Para I\hfjl opportunities in the US had leading Indian
companies excited. A successful filing entitledeagric drug maker to 180 days of exclusive
marketing rights in the US. Today, that optionaslonger as attractive...moreover, with newer
entrants in the U.S. generics market, the smalbdppities are getting excessively crowdés.”

It is well known that generic drug prices fall watsignificant increase in competition.
However, a lesser known theory holds that priced te remain above long-run marginal cost
until eight or more competitors enter the market.

Today, it is not unusual to see ten or more cortgrstenter within in a very short timé.
Despite their abbreviated development process,rgemanufacturers still make significant
investments before knowing when or how much cortipatwill await, or when or if their
efforts will be profitable.

Current events suggest that the pharmaceuticasingdis undergoing a substantial
transformation. The decrease in innovative outpuhtustry giants poses a threat to their short
and long-term economic performance. This has bracegbated by such factors as the patent
cliff, price concession demands of public payens, aver-increasing regulatory requireméfits.
On the generic side of the ledger, it is likelytthgailable revenues will continue to shrink, the
field will remain crowded and the opportunity tgdalize on blockbusters going off patent will
diminish.

In short, it appears that we may experience a dserm the development and launch of
blockbusters and continued crowding in a shrinigegeric market. The result has placed
pressure on pharmaceutical companies across tié tooadapt their strategies and transform
their organizations to extend the value of exispngducts, develop niche products and create
new sources of revenue. The 505(b)(2) NDA reprasaniseful regulatory pathway for industry
to enhance and stabilize revenues.
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The 505(b)(2) Opportunity

Pharmaceutical firms that seek to develop diffea¢ed products without investing tens of
millions of dollars will find the 505(b)(2) NDA toeban indispensable competitive mechanism.
The 505(b)(2) is a powerful weapon in the regulatosenals of those firms in need of niche
products and revenue streams pursued by fewer ¢dorpen the short-term. Indeed, a recent
publication reports of the 96 non-ANDA approvalsuied by FDA in 2013, two-thirds were new
combinations, dosage forms and active ingredientsther type 505(b)(2) approvafs.

Most basically, the 505(b)(2) pathway involves djiag an already approved product to create a
new drug with either a new indication, formulatiter,get population or other differences
requiring clinical evidence for approval. One of tinajor advantages of the 505(b)(2) is that
sponsors may rely in part upon previous FDA finginfsafety and efficacy, as well as data
from the scientific literature or otherwise avalain the public domain. Because approval may
rely upon data previously accepted by FDA, and asincases the active moiety has already
been approved, study requirements may be of lesspe. Therefore, costs, risk and time to
market are reduced. A major incentive is the paaefdr three to five years of marketing
exclusivity (seven for orphan products) dependinghe extent of change to the product and
clinical studies required for approval by FDA.

There are a number of changes to approved drugefisdor which 505(b)(2) applications can
be submitted, including dosage form, strength,e@ftadministration, substitution of an active
ingredient in a combination product, formulationsohg regimen, active ingredient, combination
product, indication, Rx-to-OTC switch, nonpresdoptproduct outside the OTC monograph, or
bioinequivalence. The balance of this discussidhdescribe the opportunities associated with
combination drugs, orphan drugs and the Rx-to-OWitch.

Fixed Dose Combinations (FDCs)

FDCs represent lucrative lifecycle extension sgiae with worldwide sales topping $30 billion
in 20092° FDA added to the appeal of FDCs in October 20itl avnewly finalized policy,
which will for the first time allow new fixed-dossmbinations consisting of at least one new
drug product to be eligible for five years of nelmemical entity exclusivity. Under the eligibility
clause, a drug is eligible for five-year NCE exohuy if it is ‘a drug, no active ingredient
(including any ester or salt of the active ingratief which has been approved in any other
[505(b)] application?! This would seem to indicate that five-year exalitigis will be available
for certain grandfathered drugs.

There are a number of high profile examples of FDEcesses (Adv&iy Caduet, and VytorirP
to name a few). However, Horizon Pharma offersoaenapt example to those pharmaceutical
firms who seek niche markets. On April 23 2011, itum Pharma won approval for DueXists
FDC of proprietary single-tablet combination of doafen (800mg) and famotidine (26.6mg).

Duexi€® is indicated for the relief of signs and symptarhsheumatoid arthritis and
osteoarthritis and to decrease the risk of devetpppper gastrointestinal ulcers. With the
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launch of Duexi, the indicated population who may also be atfasideveloping upper
gastrointestinal ulcers from NSAID use, becamebieeficiaries of a new treatment option.
Upon launch, Horizon stated that they expecteddmanaged care access while ensuring
availability to patients at a reasonable out ofkebcost? The first full-year gross sales for
Duexig® (2013) were $85.5 million yielding a net of $58nflion.??

Orphan Drugs

Orphan drug use comprises approximately 6% of fgtatmaceutical sales. As of 2012, it was
estimated that 25 million people in the US werdiaéfd with an orphan diseaseAlthough
relatively small numbers of individuals have spieadirphan disorders, the size of the overall
population and high levels of reimbursement makedh attractive option for industry.

In general, orphan drugs that meet the criterianitgsd above would qualify for 505(b)(2)
reviews. Once approved, the further opportunity irethe repositioning of these drugs to treat
other rare diseases. Surprisingly, there have beamber of orphan drug blockbusters.

The following are examples of orphan successes:

* NebuPent (pentamidine — sponsor Lyphomed) hasberg used for sleeping
sicknesg® However, further research yielded a new use, Mi&/treatment and
prophylaxis of AIDS-related pneumocystis pneumoaraprphan indication eligible for
seven years of market exclusiviZz'The lifecycle of Pentamidine was again extended
by reformulating an aerosolized dosage form thdticed side-effects and filing a
505(b)(2) for the new approv& ?° 2 Shortly thereafter, Lyphomed sold for close to
$1billion. 3t

» Glycopyrrolate was originally approved for intraweis administration to reduce gastric
and other secretions before surgery and duringlaesia and intubatiof?,
33Glycopyrrolate was later approved as a tableteattpeptic ulcerd *>Additional
research led to yet more new indications and tigl§®) development of a liquid
formulation for cerebral palsy patients to redum@oting 3¢ The new drug was granted
orphar?’ drug status and is currently being developedlaagacting muscarinic
antagonist for use by COPD patients in a multigieedinhaler, dry powder inhaler and
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nebulized dosage forms. It has been reportedtieatdlue of these new indications
exceeds $1billion.

Rx to OTC Switches

Rx to OTC switches and the corresponding repositgpfrom the prescription marketplace to
the retail space represents huge market potemmhal global market for nonprescription drugs is
expected to exceed $70 billion by 205Retail OTC sales in the US in 2013 have been
reported to be $33.1 billiotf.Further, FDA's recent Non-prescription Safe UsRggulatory
Initiative (NSURE), is reviewing a number of diserd and drug classes that hold promise for
conversion to nonprescription stafisFollowing are selected examples of successfuldRx-
OTC switches (see also Table 3).

In 2002 Adams Pharmaceutical received approvad®ai(b)(2) nonprescription Mucin€x
Previously available by prescription only, Muciffebecame the only long-acting, single
ingredient, guaifenesin product available natioremdchen FDA removed all competing
prescription products from the market. The 1951Haor-Humphrey Amendment to the Federal
Food, Drug, and Cosmetic Act stipulates that a gmagluct cannot be marketed simultaneously
both as a prescription and as a nonprescriptiodymtcat the same strength and same dosage. It
should also be noted that all other sponsors warketing unapproved versions of the product
and FDA regulations had long required an NDA fotaig-acting drug products.However,
Adams’ 505(b)(2) approval was evidently the catalgsthe widespread withdrawal of all
competing products.

According to Adams in 2005 “We currently market t®@®C products under our Mucinex
brand...For the fiscal year ended June 30 2004,emenues were $61.3 million and our net
income was $35.8 million...representing a 337% grawtltevenues over the fiscal year ended
June 30, 2003. For the nine months ended MarcB(I5, our revenues were $121.1 million
and our net income was $24.0 million, represerairig 7% increase in revenues over the nine
months ended March 31 200%."Adams was later acquired by Reckitt BenkeisefhB
billion.*3

Additional examples of successful Rx to OTC swigchee listed in Table #.Those products
with sales data available ranged from $38 millioi$300 million in annual sales for at least one
year between 2007 and 2012. While the sponsotseaéxamples that follow are from big
pharma, it is important to note that in generay, pharmaceutical company can submit a
505(b)(2) for an Rx to OTC switch of any drug wheztpioneer or generic (subject to
approvability, patent concerns, etc.).
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Table 4: Snapshot of Rx to OTC Switches.

Company Product (Active) Purpose Year Sales (in Year of
Approved | Millions) Reported
Sales
Merck Claritin ™ (Loratadine) Antihistamine 1993 $300 2012
J&J Zyrtec ™ (cetirizine) Antihistamine 2007 $160 2007
Novartis Prevacid 24HR ™ (lansoprazole)** Acid reducer; proton pump 2009 $98 2013
inhibitor
Merck & Co. | Zegerid ™ (omeprazole and sodium Acid reducer; proton pump 2009 $38 2013
bicarbonate)** inhibitor
Sanofi Allegra ™ Antihistamine 2011 $203 2013
(fexofenadine HCI)
Sanofi Allegra D 12-Hour ™ (fexofenadine HCI | Antihistamine/decongestant 2011 NA NA
and pseudoephedrine HCI)
Sanofi Allegra D 24-Hour ™ (fexofenadine HCI| Antihistamine/decongestant 2011 NA NA
and Pseudoephedrine HCI)
Sanofi Nasacort Allergy 24HR ™ Allergice rhinitis 2013 NA NA
(triamcinolone acetonide)
Merck & Co. Oxytrol for Women ™ Overactive bladder 2013 NA NA
(oxybutynin)
Pfizer Nexium 24HR™ Acid reducer to reduce 2014 NA NA
(esomeprazole magnesium) frequent heartburn

The key to successes such as those outlined abdiwve eémployment of strategic planning
principles beginning at project conception. Theag®gnent of a strategic pharmaceutical
consultant with experience in 505(b)(2) submissiimsuld be addressed at the earliest stages of
development. Generic companies that have histtyidaveloped only bioequivalent versions of
other drug products, often lack the competenciev&buate the scientific, medical, regulatory,
and commercial feasibility of differentiated drugpg@ucts. Likewise, start-ups and mid-cap
innovators do not always have access to all theuress necessary to strategically execute each
facet of a 505(b)(2) program. Being continuouslgiponed to address such challenges is vital to
marketing success and return on investment.
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