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This presentation examines the potential role for biesimilars to reduce
the monopoly power of the pioneer biepharmaceuticals.

Biopharmaceuticals have become an increasingly important part ofi the
pharmaceutical industry.

Entry of biesimilars is far mere cestly than are chemical generics.
The U.S. currently: has no means, to; permit approvall of biosimilars.

Tihe earnly experience Is that biosimilars: have more difficulty enternng
and iave a smaller impact.

Biesimilars ane likely 1o Ut prices by only: 20116 S0l pErcent.
Entry shouldihe aliowed irsaiety and cemparanility canloe assured:

After all there isine sukstituie fier acttialimarnket EXperence.



Introduction

Controlling healthcare cost Is a national priority.

Around 16% ofi GDP' Is spent on healthcare, 10% IS
pharmaceuticals.

Expenditures en pharmaceuticals are increasing faster than
healthcare.

Biepharmaceuticals are Increasing even faster.
Bieopharmaceuticals are more expensive WhRICH Presenits) access
[SSUES.

Biesimilars decrease the price: o biopharmaceuticals il alse
decrease theimcentive ter nvent.

e RIgher pRCES ol biopharmaceuticals couldistilifead te
great savings 1nr everall  cest.

InReVauVve drtigsthiaver greatly/ BERElited SeCIety/:

he majer public pelicy/ ISsUe s the: tfade Ofif hEetWEEen access
and hirms BEIngl compensated o thelr risk=taking. g



Monopoly profits could |last for a long time (beyond the patent period)
unless biesimilars are allowed.

The European Union developed regulations for biesimilars.

The major issues are safety and whether biepharmaceuticals can have
an identical product.

In 1984 the United States was faced with: a similar ISSue: concerning
generic chemical drugs.

Tihe Hatch-Waxman (H-W) Act Was passed withi the Intentien of
PaIANCING compEetition and Innevatoen.

The H-W At o) the mest part has werked but hasiled 1o seme
URINtEnded CORSEqUERCE.

heritndamentalipreklemiis ierachieve greaiel compeiionwWitioul
reducing the InCENVESHBR INNeYVALIGRS.



High Risk

Biopharmaceuticals are a high risk venture.
Biopharmaceutical firms spend around 50 percent of their
revenues on R & D compared to about 19 percent for
pharmaceutical firms.

Thelr spending en R & Dl Is 17 times larger than American
manuiacturing.

Biotechnology Is probably the most R & D intensive imdustry in
the ULS. and the world.

\Viany, el the smaller Biotechnoelegy, firms have negative: cash
Hew:

IRe Inedustry, as aWhele IS 1eSIng meReY/:

I 2006), U-S) bicpharmaceutical irmas lost $305 billien: alter
lesing $A-4- billieriin: 2005:

IR 2007 the UiSThiopharmaceutcaliindustny/ as awhele ost
SeeormIllien:



In the same year, the worldwide biotechnology industry lost $2.7
million.

Alsoiindicative ofi less than favorable profitability is a negative 1.9
percent return for the S & P Biotechnology Index for 2006 compared to
a 13.3 percent growth in the S & P 1500 Super Composite Stock Index.

Over a lenger perioed returns te investment in biotechnology: firms have
produced peor perfermance.

A $1 investment in 1981 inja composite of publicly traded
bietechnology: shares weuld have grown| e approximately $8 at the end
01' 2003 compared toralmost $12 in a risk=iee treasury: hond and te) $21
fior the Dew Jenes; pertiolo.

IHeWeVer, seme ol the liims; ane highly: profitaile.

@ne can likenrarsuceessitlfhiopharmacetical immiier that effhitting the
IGUERY:



Development Costs

TThe cost of development of a new iInnevative biotechnology
drug approximated $1.2 billion (including unsuccessful or
falled drugs), comprised ofi $615 million of pre-clinical
expenses and $626 million of clinical expenses.

Eurther, actual out-of-pocket expenditures per each new
bielegical were $550 million.

This compares e an estimated $.5 billien ter $. 8 billion| o
traditienalinew: chemical drugs:

Blephammaceuticals taike 97 v mMeRthas e get threugh the
FEguUIation PrECESS CoMmpPAared ier Y90S MenRths e tradibenal
chemical drtgs:



The cost of developing a simple biesimilar ranges between $14.5
million to $17 million compared to between $.9 million and $2.6 million
for a chemical generic.

The develepment period for a biosimilar is estimated to be seven years.

The production cests ofi the biesimilar are 60 percent higher relative to
price than chemical generics.

Tihe profit marginis much Iess fier a hiesimilar than a chemical drug.
ESpecially/ significant ane the expenditures; reguired for clinical trials.

Clinical trals fier biesimilans in EUrepe: have Been estimaled e require
expenditures off $26.5 millien te) $53 million.



Manufacturing

Biosimilars have considerably higher manufacturing cost.

One autherity notes that “even minor changes at any stage in
the process have the potential te Impact on clinical efficiency.
and safety.”

Johnsen and Jehnsen's had preklems, with an anemia dirug
WhHEre a manuiactuiing Precess change: caused! certain
compoeunds te leak eult off Unceated rFUklher SteppEers™ WhICHh
resulted il clumpingl i the bleedstrean and a SErneus, anemia.

IR epe a smalliivamatieniin the fiermmulaten oif the Product
vielded antihedies thal afiected oeth the drtghtselifand the
ER/IRrepPeIEtnl Preduceal Y/ the: Do/



This illustrates the potential serious problems that can occur with minor
changes inimanufacturing.

It often takes in excess of five years to get a new facility licensed to
produce a specific biopharmaceutical.

It canieven take In excess ofi three years to get a new: contract
manufacturer gualified.

Constructing a new: manufacturingl facility. ivolves; capital cost 6fi $250
millien te;$400rmillien:

e cument censtiaint on capacity, prevides hangaining Pewer i the
S|de el contact Mmanuiacitrers:

IS itther diminishes e propanility e successitiNiesimiar entry.
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Marketing Biosimilars

An Important factor distinguishing chemical generics from
pbiesimilars Is the greater reliance en marketing and detailing
off biesimilars.

Unlike chemical generic drugs, substitution will net be
autematic.

Brand leyalty will e especially’ difficult te) ovVercome.

Tihe first successiiul drtg may, enjoy. a strengl frst-moever
advantage; making enthy/ guite’ dififiiculi.

Biesimilars companies will-haverterassure: physicians (and
hespItal purchasing autheres) that thelr vesimilzamwill be
SaiieandipERermrashWellRas theNsraned namerdrg:

11



This will be difficult and reguire substantial expenditures of time and
money, adding to the risk of entry.

Further, seme ofi these biopharmaceuticall drugs are administered by
physicians.

Tihe sensitivity: ofi a drug’s success te small manufacturing differences
may: make physicians especially: reluctant terswitch te a biosimilar.

Direct advertising| te) consumersiis unlikely te be successiull

Tlhese factors mean Nigh Cesis fier marketing| since direct contact With
physiciansimay e required:

12



Reimbursement Issues

Biopharmaceuticals are expensive.

Biosimilars are likely to be relatively expensive.

One risk that a new biesimilar entrant will' face Is the strong
cost contrel effiorts by Insurance companies in the ULS. and! by
governmenits In Eurepe.

Unless a company/ can shew: Clear Econemic Valle or be the

MESt COSt-efiectiVe: N a categor/ or Its product,
relmbursement: may/ e troukleseme

13



For example, an institute that advises the British government about
what drugs It should cover, recommended against covering Avastin
which can cost $100,000 per year but extend life by only a few moenths.

The special problem a biosimilar producer faces Is the uncertainty that
anether drug, with far greater economic value will'lbe developed before
the biosimilar preoducer caniearn enough to Cover its cost.

Tiherels the danger that anether biosimilar willlberdeveleopead taat will
CUL IS price eneugh that it will be placedonra fermulany: effa managed
care conmpany.

IR EURGRE there are five brand-name: cCompetoers i the Auman-grewii
HEIMORE Market and twerhiesimilar products; Omnitepe and \Valiepin.

14



Buyers including managed-care can play companies off against each

other for preferred formulary placement which could make entry rsky.

As Standard and Pooer’s notes the rise of biotech alternatives could
create reimbursement problems for higher-priced drugs.

Alse), withise many. firms (850 public enes; alone), the: Uncertainty. thai
semeone willfdevelop a superior diug IS ever present, making ety
risky.

15



Capital Cost ofi Entries

Capital costs to enter the market will be substantial compared
to chemical generics.

Not enly willl a facility be required (or preduction contracted
ouit) but substantial clinical costs will have to be Incurred: as
well as marketing exXpenses.

Post-approval testing may, alse be required.
Eer example, the Eurepean Unien mancdates: in additien) te
pharmaceckinetic and pharmacedynamic data, clinicall studies,

PESt=appreVvalfstudies; e yealir ot immupe-type data; anc
pPeredic manuiacturng testingk.
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Regulation and Entry

The most Impoertant issue facing biosimilars is whether they
will be allowed to enter the market.

Eirms; are reluctant te spend a considerable amount off meney.
on R & Dl entry Is blocked.

Tihe ULS. Isiwhere the biesimilar firms have the potential te
make the most: profii.

As leng asi the U.S. market IS closed,, biesimilar firms will find
[t diifficUlt ter maiker a profiit.

17



The recent FDA ruling concerning Genzyme and its biopharmaceutical
branded Myozyme illustrates the problems facing biesimilars in entering
the U.S. market.

A senior vice president for regulatory affairs at Genzyme notedi that the
company: had full access to all the infermation about the drug and yet
could not fully replicate the manufacturing Process.

Tihe EDA concluded that Myozyme produced: at different plants at
different scales shoeuld be classified as different products hecause of
actual differencesiin the product.

Jihis suggesist hew! difficult itwillloe: ter receive: EIDA approval fer
RIeSImMIlars;

Sustantial testing (ncluding cincalitials) may berequired.

18



The FDA may required post-approval studies to assure a drug’s safety.
and efficacy practitioners about a drug or Impose restrictions on a
drug’s use.

This adds to the cost and uncertainty of drug development.

Amgen,, a leading biotechnology: producer, states, “In our exXperence,
ehtainingl regulatery appreval has been and continues to; e
Inereasingly. difficult andl costly: and takes many: years, and after It 1s

ehiained remains; costly/ termaintain.”

[iFStudies; URCeVEN proklems or ISSUES|ior the Innevaier, the sales ol the
pIesImilarwoeuld presumanly e adversely: aliecied asiwell;

19



Patent and Data Exclusivity

A major Issue concerning biopharmaceuticals and biosimilars
IS that off patent protection.

Given that biesimilars are different from the branded
piopharmaceutical, there Is considerable debate on whether
the biesimilars will er will net miringe on the branded
pIepharmaceuticalls patent.

Jihe reference brand (patented bieopharmaceutical) may/, not
Nave patenit Proteclion.

[ thIS IS true then the Issue ol datal exclusiviby, DECOMES EVEn
more Impertant:

240)



The absence of data exclusivity means that the branded biologic has
no legal protection against competition and it would be very difficult for
the branded firm to obtain a return on its Investment.

This weuld make biesimilar entry much easier since the generic
company. camn have acecess o the data.

Tihe Issue ofi the length eif data exclusivity: PECOMES VER/ IMpPoitant in
te hiephanmaceucalimanket.

21



Biosimilars in the Market
The European Union

TThe experience of biosimilars in the non-U.S. market confirms
our analysis.

e Eurepean Union hias, appreved biesimilars o tWwer humean
growthr hermene; erythrepeietin and filgrastim and has denied
[ fer Interieren Alpha 2-2.

27



Some biosimilars would be entering a market where several branded
products compete. This means that profits have been reduced through
competition.

TThe gains from biosimilars would thus be less than in situations where
a moenoepely producer existed.

Since patent protection arguably: may be lessiadequate in the case of
the biephammaceuticals fewer moenopolies; may: exist.

Omnitrepe: and Valtrepin became: the first approved biesimilarin Apl
20)0)6)

Both are humani grewin NeHMeRES WHOSE reference: hranaiis
GENEopIn;

23



Omnitrope was launched in Germany and Austria at a price 20
percent below Genotropin and has been able to gain less than
one percent of the European market.

It Is standard practice Inf HGH to maintain patients en the
same proeduct.

16 gain market share, physicians must e convinced to treat
newly: diagnesed patients; with ©Omnitrope.

Unlike chemical generics the market for a biesimilar s likely: te
e relatively smaller, making entry, moere difficult and rHsky/:

Valtrepin Aas had anreven more diffcult time:

24



Even though it demonstrated equivalent safety and efficacy with its
reference product.

It has different precautions and warnings than its reference product and
IS currently net available in the European Union markets.

Alsoiit has had manufacturing proklems.

IR the epo market 5 biesimilars that have applied in the EUMave been
approved with Eprex as thelr reference. product.

5 Biesimilar of Eilgrastimi approved 2008-2009. Reference Product:
INEUPOOEN

[Epe kIesIMIarS “aren s expected 1o nmake ughiinreads Hgnt away. "

IHespIa 'si CEG Chiis Begley sialed that “RetachirWen s have a positive
IMPact GRS BEEM INETRItIE REXT TeW /ears.

25



Alpheon an infereon alpha-2a was rejected by the EU’s Committee on
Medicinal Preducts for Human Use.

The application was not appreved because of preblems with
charactenzation, manufacturing and coentrel.

The company admitted that Alpheon had an infernor clinical profile.
Tihere were net enoughidata on|the: stability: off the drug| preduct.

Alse e precess Used o making| the drtg had not been adequately
validated.

26



The United States

In the United States the only biosimilar te be approved is Omnitrope.

Even though the United States has ne regulatory mechanism to
approve biesimilars, Omnitrope was approved by the EDA in May.
2006 under the 505 (10)(2) Pathway: off the Hatch-Waxman Act.

A pewder form off Omnitrepe was launched in January, 2007 and a
lIguid ferm, Omnitrepe Pen s, was launched in Marech 2008.

Jihe pen was effered! at 35%0 19elew the! price: off the: reference brand
GEenetrepin:

EVven theough nerdatarare availalsle: eon merket share' =Sandoez Iitsell
hasradmitted thar @mnitrepemadera siowssteriinra challenging U.s:
Viaeits =

27



Other countries

Manufacturers in Asia (China and India), Eastern Eurepe and
Latine America have been selling biosimilars for years.

India and China manufacturers would have to fulfill the strict
safety reguirements ofi the EMEA or the EDA.

Studies off epoletint manufactured eutside the United States or
EUrepean have had differences In| purity, petency and
pIeactivIty: Which shew that differences I the manufacturing
PROCESS can| alter the activityoel a bielegical product.

IHeweVver, D Reddy/ 1S planning enllaunching ene biesimilar &

Vear eveny/year fior the next: iew: years and has elghi
piesImilarsiinrthe pipelineand s spendine $20 million terdoeiit

28



The firm is investing $30 million to build a biemanufacturing facility in
India.

Ini May 2007 Dr. Reddy was producing| two biosimilars.
It plans te attempt to launch each product in Eurepe.

IHowever, a spekesperson for Dr. Reddy stated that “it will take at least
W years for us te get familiar with the different legal requirements on
pIesImilars in Eurepe and te wait for the: U.S. tercome up with' a clear
regulateny framewoerk o) gENENC VErSIons o hielegIcs.*

TihISi IS consISient Withi the pesition of Mmest of the: CEOSs Whe Were ait
BI@ASIa IR 2007 Whoerneie that “most Inieresting challenge aheadwill 1se
e Undersiand and Implement the regulatieny reguirements o)
RIGSIMIIZNS I Grder e market them iR regulaied markets:”

29



The cost of bringing a biesimilar product to market in India Is areund
$10-20 million. This is low compared to U.S. and EU.

Sales of biesimilars in India have grown rapidly and will likely expand
Into the export market.

TThere are at least 3l companies in India that sell biesimilar insulin. After
entry: Nove Noerdisk decreased the price of seme of Its insulin preducts
Py areund 40 percent.

Biecin, an Indial manuiacturer, has been markeung riHdimnithe Middle
East and Afiica and plans o enter the Genmany: market.

Epe s already marketied in several parts of thewerldincluding China.
IR China mest hiclegical predlucis are biesimilars.

@nmnitrepewasiappreved nrAustialiaim Sept. 2004 and laupechedtn
Nev: 2005:
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Teva has biosimilar R & D facilities in Lithuania, Israel and China.

Tleva alse acguired Sicor including Its biesimilar manufacturng
facilities that preduce granulecyte colony stimulating facter (G-CSE),
Interferen alpha 2B and HGH which it sells/in  Eastern Europe, Africa,
and ether developing countries.

Other countries could e a geoditestingl greund for chnical trial data
fier sukseguent apprevalin U.S. and EU.

e advaniage eff Naving EXPEREnce producing RIesImilans 1n eiher
countnes Wherne standands, may. Aot e as; Stnngent ias is dewnsIde.

SHl)



It Is possible that a problem with a biesimilar there could make it much less
likely for approval ofi biosimilars in the U.S. or EU.

Indeed, even if biosimilars were approved, an unfertunate incident could make
physicians and other decision-makers reluctant to prescribe or permit
substitutions of biosimilars.

More branded biepharmaceuticals will'lbe coming ofii patent and thus in the
fiuture there will be greater eppertunities for more market entry.

IHewever, newly patented second generation; biopharmaceuticals may: be
develeped that will decrease markets, especially inu.S. and Europe.

e expenence inthe U.S. andiin ether Counties  suggests that iesimilars will
have a smallerrelatve Impact tian chenmical GERerics.

INeveriieless; they could be imperiantiniewWernng preces semewhat and mn

EncoUraging greater Compelten el developrnew biolegics SInCE: profitalaiin/ e
elderrenes willlserreducea:

7



Implications and Conclusions

The biopharmaceutical industry as a whole Is lesing money.
Entry into the biopharmaceuticall market Is risky with the cost
off development off $1.2 billion plus the added cost of actually

Pringing| the preduct te market.

Biesimilars have and are attempiting te) enter the market te
CompPete against: the Branded Piepharmaceuticals:

Currently, i the United States there: Is ne regulatery, process
L@ appreve: bieosimilars:

33



The FDA and Congress are looking at various methods to allow for
generic entry In the biopharmaceutical market.

The European Union has a mechanism for approval of biosimilars but
the regulatory precess Is moere costly than that for chemical generic
drugs because of the need for clinicall tials and pest-appreval studies.

IHowever, various salety andl econemic ISSUes must be resolved.

I particularr are biesimilars saie and willithey  achieve the same: resulis
asi the branded referenced hiepharmmaceuticall preduct?

IRIErmS 6 ECENGMIES, tHE ISSUE IS MW 16 halance IewWer pices;and
COMpPEttIGRWItRItRE INCENtIVE 10 IRVEnT:.

Tihelissue eff patent rnghts andldate exclusivity must e resoived in
addressing these econemic ISsUEs.
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A Congressional Budget Office study suggested that allowing
biosimilars would reduce total expenditures on biologies by about $25
billion ever the 2009-2018 period or about .5 percent of total national
spending on prescription drugs.

Entry into the biosimilar markets may even be more risky than entry
Inte the biopharmaceuticals as a whole.

The cost of developing a biosimilar is estimated to be between $14 and
$17 million.

A new manufacturing plant Is, estimated 16 cost between $250 and $400
millien;

Constructingla new: plant gives: the i ControelloVer preducion WhHICHIS
Ve Imporantinrthe RIesimilars markert.
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The cost would be lower in underdeveloped countries but production
there would raise more safety ISSUes.

There is a lack ofi capacity which gives bargaining power to
Independent manufactures.

Clinical trials are estimated to cost between $26.5 and $53 million.

This does not include the cest of getting the biesimilar approved
thAreugh the regulatery process and the cest of marketing and detailing.

These could add an additional $10i te $20 million.

A consenvative minimumi cost estimate would 9e: $50rmillien and $300
millien wWithra manuiaciunng plant:

fherelatvely smallimarket fier many BIesimilars hecause of the
ellciance ol phySicians 1o cliange diigs makes entny/ guite insky.
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Biosimilars have greater costs and risks than chemical generics and
they are not likely to be the solution te high pharmaceutical prices.

They may be helpful in moderating prices and reducing health care
COSt.

Given the difficulties that biosimilars are likely to face, their entry will
prokably net have the impact that genenc chemical drugs have had.

Nevertheless, lii thelr salety and comparability: can e assured thelr
entry/ should be alleweda.

IRracddinen tersemewnat iewWer PHCES; reducing the profitanility, of
pranded Biephaimaceuicals may even encolrage PIGREESS 10/ d0 more
R & D16 continue: te eari ECoRpMIC Profits.

Eereign biesimilar preducersimighit e encelraged e i/ tersecure FDA
apprevaliiermarketinithe U.s.

SY



In any event, since the U.S. market Is the largest and unregulated until
a mechanism for entry Is established the market will be slow to
develop.

Although the early experience with biosimilars has not been particularly
promising, we should try to'encourage competition but at the same time
provide incentives for innovation.

Since biosimilars can aveid much ofi the research and development
costs, they have reom, te compete.

lndeed; our estimates) Suggest that they: might aveid en average alimest
a hillien dollars off R & DI expenses.

Altheughiwe: expect biesimilars terhave: a smallerf competitive edge than
chemical generics; enly themarnket should eventually determine thel
IMPaCt.

Iihere s alterall ne substiuie o actual market EXPENERCE:
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Recent Developments

Ranbaxy manufacturing biesimilars Filgrastim fer Zenotech.
Recently EDA accused Ranbaxy of falsifying data and test results.

IBPL only: biopharmaceutical plant in| India te comply with' EUF Geed
Manufacturing Practices.

Omnitrepe and Epe sellingl at 25-50%) discount 1Rl EUrepe
Supply/side ISSUEes are heing reselved.

Next;, demeand siderissues: Wills decters and patients accepi
pPIeSIMIIENS?

Benechit (Sandoez) received same INNas Amegenrs Eprex in EU
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Legal issue: Does identical INN allow for substitutability as in chemical?
Obama in favor of biesimilars, law passed 2010, first approval 2012

Burrill claims 2008 Industry earned profit for first time but mostly due to
large profits for a few.

In 2009 this has: all changes with econemy/.
Difficult to) raise capitall.

Smallfand medium companies are inl troublerand seme: belng beught eut or
Pankrupt.

ULS, had competitive edae: i Biotech
Other countres coming teraidwith biotech iundina irem: stimulus package
Shouldibietechke part it UrS: suiipulus package?

|G aNSWER IS, GRENNEEES anf anRalysIsS Gl the econemicImpeact ofi putting

stimulus meney Inte; the biotech industiny: "



Full cost ofi Medication of Biosimilars

Dose penalties: More of drug Is required to achieve same therapeutic
effiect

More frequent desage of biosimilars

Biesimilars in same class are one product from same manufacturing

plant but licensed to different companies.

Review: off P
anticompetits

|Sssue o Via
LY.
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