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Orphan Drugs — The New Way To Build
Blockbuster Products

Investors can beforgiven for thinking orphan drugs, that by definition treat niche medi-
cal indications, deliver small returnsfor drug developers. However, very lucrative busi-
nesses have been built around orphan drug indications, apoint not lost on major pharma:
ceutical groups such asNovartisand Pfizer, thelatter which earlier thismonth formed an
orphan drug division, called the Rare Diseases Research Unit.

The Most Successful Orphan Drug Business

The most successful biotech company that has built its business around orphan drug
products is Genzyme. The company was formed in 1981 to develop drugs to treat pa-
tients with enzyme deficiencies which mostly fall into the orphan drug status. Its first
orphan drug Ceredase was approved for the treatment of Gaucher disease. This drug
went on to become a blockbuster which was replaced with a second generation product
cdled Cerezyme.

Today the company iscapitalised at US$14.3 billion, and till hasthe same CEO asit did
27 years ago, Henri Termeer, who is aso Chairman and President of the company. (No
prize for who runsthe show at Genzyme). In 2008, Genzyme generated sales of US$2.15
billion from its four orphan drug products (Cerezyme, Myozyme, Fabrazyme and
Aldurazyme), which made up 47% of the company's sales. The largest selling orphan
drug product was Cerezyme, which generated sales of US$1.2 billion. (In the last six
months sales of Cerezyme have fallen 70% due to manufacturing issues raised by the
FDA).

Cerezyme sellsfor around US$200,000 for ayear of treatment. The orphan drug diseases
that Genzyme sellsinto are all chronic diseases, ensuring long lasting salesfor its prod-
ucts.

Orphan Drug Incentives

To encourage drug devel opers to tackle diseases that affect minority groups of patients,
the FDA and EMA (European drug regulator) offer incentives to drug developers. The
FDA waivesregulatory filing fees, offerstax creditson clinical trial expenses, and offers
assistancewith clinical trial design. Thelargest incentiveisthat of aseven year market
exclusivity intheUS, andfromthe EMA, a12 year market exclusivity in Europe. IntheUS,
an orphan drug isclassified as adiseasethat affectslessthan onein 5,000 people, andin
Europelessthan onein 2,000 people.

According to an article in Genetic Engineering News in December last year, prior to the
Orphan Drug Act being introduced in 1983, lessthan 10 drugswere approved for orphan
diseasesinthe 10 yearsprior. In the next 26 years, 339 orphan drugs have been approved
by the FDA. Inthat article, Timothy Cote, director at the FDA's Office of Orphan Prod-
ucts Development indi cated that the FDA expectsto continue and expand of onethe US

government's most successful grants programs (for orphan drugs) and will likely in-
— Cont'd over
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crease the number of drug candidates receiving orphan drug des-
ignation.

Expanding Indications for Orphan Drugs

One of the strategies of many orphan drug developersisto ex-
pand theindications of their orphan drug, either into other orphan
drugs or into non-orphan drug uses. Cancer drug Rituxan was
first approved for atype of non-Hodgkin lymphomaas an orphan
drug. It has since been approved for non-orphan drug indications
including chroniclymphocytic leukemia, in the process becoming
ablockbuster drug generating sales of US$5.2 hillion last year.

Remicade wasfirst approved for the treatment of pediatric Crohn's
Disease and has since become amultibillion dollar product when
itsusewas expanded for the trestment of rheumatoid arthritis. It's
saleslast year were US$6.5 hillion.

Novartis Gleevec is an example of an orphan drug for which its
use was expanded into other orphan drug indications. The drug
wasfirst approved for thetreatment of Chronic Myeloid Leukemia
and this drug has now been granted orphan drug indication and
approval for five other orphan cancer disease indications.

The success of Teva's orphan M S drug Copaxone helped trans-
form that company from agenericsbusinessinto afully integrated
globa pharmaceutical businesswhichtoday iscapitaised at US$46
billion. Copaxone was launched in 1997 in the US under orphan
drug exclusivity protection. The patents on Copaxone had long
since expired and it was only the orphan drug protection that
allowed that drug to get to market. In 1996 Teva had sales of
US$954million. Today those sales have shot up to over US$14
billion with Copaxone still contributing US$2.5 billion in annual
revenue for Teva

Market Size

Orphan drugs were estimated by BCC Research to generate sales
of US$85 hillion in 2009 with about 65% of those sales coming
from biologic drugs. Of these, 58 drugs generated salesin excess
of US$200 million and 27 were considered blockbuster products
(salesgreater than US$1 billion), up from 19 only three years ear-
lier.

Big Pharma Moves into Orphan Drugs

Novartis, which developed Gleevec, has been an early mover in
the orphan drug class area, with three other drugsinits portfolio
launched as orphan drugs. These drugs, Gleevec, Zometa,
Sandostatin and Exjade are expected to generate sales of US$8
billion thisyear with Gleevec contributing US$5 billion! Not ex-
actly niche market sales.

Asmentioned above, Pfizer just this month announced the forma-
tion of an orphan drug diseases research unit. This follows on
fromitsin-licensing of a Phase |1l compound that may compete
with Genzyme's Cerezymein Gaucher Disease.

In February thisyear GlaxoSmithKline also announced theforma:
tion of a special research unit to develop drugs for rare (orphan)
diseases. GSK stated that whilst there are over 5,500 rare diseases,
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'Niche' Orphan Drug Sales or Drugs Launched as Orphan Drugs
Drug Company Indication Sales in 2009
($US billion)
Remicade Centocor (J&J) |Pediatric Crohn's disease, now $6.50
rheumatoid arthritis
Rituxan Genetech/Biogen [ Non-Hodgkin's lymphoma and $5.20
now leukemia and rheumatoid
Gleevec Novartis CML $4.00
Copaxone Teva Multiple Sclerosis $2.50
Avonex (Interferon | Biogen Multiple sclerosis $2.30
beta-1a)
Zometa Novartis Bone cancer $1.30
Topamax J&J Lennox-Gastaut Syndrome in $1.15
children
Sandostatin Novartis Acromegaly $1.10
Cerezyme Genzyme Gaucher disease $0.80
Fabryzyme Genzyme Fabry disease $0.43
Pulmozyme Genentech Cystic Fibrosis $0.36
Myozyme Genzyme Pompe disease $0.32

only 10% are currently being treated, presenting asignificant unmet
clinical need. Thisfollows on from two strategic collaborations
formed in 2009 with companies devel oped orphan disease prod-
ucts. One was with Prosensa, which is devel oping therapeutics
for sub-populations of patientswith Duchenne Muscular Dystro-

phy.

The second iswith JCR Phar maceuticals, which is developing
orphan drug therapeutics for the treatment of Hunter syndrome,
Fabry disease and Gaucher disease. It looks like big pharmais
aggressively honing in on some of Genzyme's orphan drug fran-
chises.

Australian Biotechs Getting it Right with the Orphan
Drug Approach

Australian biotechs have been quick to seize on the benefits of -
fered from developing orphan disease drug candidates. At lease
five listed companies have orphan drug development programs.
And like many of the successes seen to date, all five Australian
companies have strategic plans to expand indications from the
lead orphan drug disease being tackled.

Pharmaxis

Pharmaxis hasfiled Bronchitol for thetreatment of cystic fibrosis
with European regulators. It has completed itsfirst Phaselll study
successfully in thetreatment of patientswith bronchiectasiswhich
isanon-orphan indication. Its second Phase |11 trial isunderway
and has recruited over 100 patients. It has also completed a pilot
study in patients with chronic pulmonary obstructive disease.

Chemgenex Pharmaceuticals

Chemgenex Pharmaceuticalshasfiled itslead compound Omapro
for thetreatment patientswith CML with the T3151 mutation. The
company is looking to expand into other orphan indicationsin
CML, for patients who have failed two tyrosine kinase inhibitor
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drugs, and for use further up-line in combination with Gleevec.
The company is aso looking to apply the drug for treatment of
two other orphan drug diseases, acute myeloid leukemia and
myeloplastic syndrome.

Clinuvel Pharmaceuticals

Clinuvel Pharmaceuticals compound Scenesse has been granted
orphan drug status for the treatment of Erythropoietic
Protoporphyria(EPP). I1ts second indication isfor the treatment of
a second sun intolerance condition, called Polymorphous Light
Eruption (PLE). Thethird potential applicationisfor thetrestment
of transplant recipient patients to prevent skin cancers in this
immuno-compromised group. Thisisamuch larger market andis
not an orphan drug class. However it's another example (as is
Pharmaxis's moveinto bronchiectasis) to secure approval through
the orphan drug class route and then expand into larger markets.
The fourth application, which has been put on hold for the mo-
ment to focus on the lead applications, is for the treatment of a

Australian Orphan Drug Developers

Antisense has successfully completed animal studiesin miceand
primates, showing that circulating |GF-1 level s can be suppressed
using the company's antisense drug candidate. This program has
anumber of attractive features. Firstly the biomarker, circulating
IGF-1 in the bloodstream, can be readily measured and isin fact
one of the primary endpoints. Secondly, antisensedrugsare known
to accumulate in the liver. That the growth hormone acts on the
liver to produce excessive |GF-1 gives ATL 1103 agood chance of
working.

ATL1103 may aso haveapplicationin treating Diabetic Retinopa:
thy by blocking the effect of excessive growth hormone and | GF-
1ontheeye.

Genzyme Leads

Genzyme now hasthree main Phase 11l programs underway. Oneis

in multiple sclerosis, repositioning its monoclonal antibody drug

Alemtuzumab to treat not just chronic lymphyocytic leukemia, but
for thetreatment of multiple sclerosis, with
two Phase 111 trials having been completed.

Compan Compound |Lead Indication |2nd indication |3rd indication|4th indication|5th indication .
pany i The company has two Phase Il trials
Ph: i B hitol Cystic fibrosi B hiectasi COPD . H
armaxis ronchitol ystic fibrosis ronchiectasis . underway with an oral drug candidate for
Chemgenex Omapro CML - T315I CMI-2TKI CML - AML Myelodysplastic her di It hasal in-li sed
Pharmaceuticals mutation failures combination syndrome Ga_uc er disease. It has SO In-licen an
Clinuvel Scenesse  |EPP PLE Skin cancer in |Solar Urticaria antisense compound from|sisPhar maceu-
Pharmaceuticals transplant ticals, Mipomersen, which isin Phase |11
R tudi for th treatment  of
Mesoblast MPCs Bone marrow stuaies 0 _e eatme .
transplant hypercholesterolemia. Thedeal wassigned
’T*L‘gf;;‘:lims ATLLIOS - |Acromegaly rD;zsjgmy in 2008 with Genzyme paying US$325 mil-
lion upfront for access to the compound.
And hypercholesterolemiaisalso an orphan
second orphan drug indication, Solar Urticaria. drug disease.

Mesoblast

Mesoblast has been granted orphan drug status for the use of its
adult stem cells in expanding cellsin bone marrow transplanta
tion. The company has many other indications for its adult stem
cell therapies, however it's expected that these will be distinct
products.

Antisense Therapeutics

Antisense Therapeuticsislooking to moveitscompound ATL 1103
into clinical studies for the treatment of Acromegaly, an orphan
drug indication which resultsin excessive production of growth
hormoneleading to enlarged internal organs, face, handsand feet.
It affectsasimilar number of peopleascydticfibrosis, estimated at
between 40,000 - 70,000in the US and Europe.

Thelead product in this market is Sandostatin (Octreotide) from
Novartis (see previous page) and in 2009 it generated sales of
USS$1.1 hillion. Thedrug however isonly effectivein normaizing
IGF-1levelsin 60%-65% of patients. Remaining patients can be
treated with Pfizer's Somavert (Trovert) which generated sal es of
US$168 million in 2008. However this drug has side effects and
needs to be administered by injected (subcutaneous) daily and
needs to be reconstituted.

ATL 1103 isan antisenseinhibitor to the growth hormone receptor.

Can Australia Build its Own Genzyme?

One of thelocal sector traits emerging isthat Australian compa:
nies are showing that drug development of orphan drug products,
from the bench through to market, is achievable and within sight
for at least three local companies. The lower patient numbersre-
quiredinclinical trialsfor orphan diseases and accessible narrow
distribution channelsto patients makesthis drug class an achiev-
able pursuit for Australian companies. (See table of Australian
orphan drug candidates in development). Other appeals of or-
phan drug markets include the lack of competition, high prices
and lower marketing costs.

With Australids focus on the orphan drug class of diseases, con-
siderable expertise has been devel oped in negotiating the regula-
tory pathways and building entry into niche markets. And food
for thought, what apowerful global biotech businessin Australia
could be delivered from the merger of three of these orphan drug
companies, Pharmaxis, Clinuvel Pharmaceuticalsand Antisense
Therapeutics.

The author of the BCC report on orphan drugs, Syamala
Ariyanchira, wrotein his Genetic Engineering News article that:
"Pharmacogenomicsisforcing aparadigm shift in patient care. An
inevitable impact will be shrinking patient populations as this
approach may eventually lead to a scenario where the majority of
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MediVac — Will the Metamizer Mark Il Save the Business?

Medivac (MDV: 0.8 cents) isacompany that provides safety solu-
tionsto the healthcareindustry. It hastwo main product lines, the
first being the M etamizer on-site hospital waste disposal system,
and the second being the SunnyWipes range of personal hygiene
products.

The company has had a chequered history sinceit listed in 2004,
and asistypical of many biotech and healthcare companies, con-
tinues to evolve its product offerings and business model.

The company was distracted by an investment in the Diakine busi-
nesswhich it madein 2007 and isnow looking to divest. Diakine
was brought to Medivac by Paul Ralph, previoudly known for his
association with Avastrainitsfirst iteration when it was develop-
ing a bio-weld technology. Diakine had devel oped a technology
that could detect trace elements in blood or other body fluids.
The Federal Court ruled that Medivac could recover a$110,000
payment from Paul Ralph, aruling that was successfully defended
by Medivac after appeal by Paul Ralph.

Metamizer

The Metamizer is a5m x 2m x 3m high automated system that
requires aroom with at least 56 square metres of area. Hospital
waste, exclusive of major body parts, pharmaceuticals and
cytotoxics, istip-loaded in from abin and is subject to high pres-
suresteamin apressurevessel, converting all material into asteri-
lised, granular waste. The system reduces landfill waste by 80%.

The system reduces handling and aso reduces community risk
from the transport of hazardous materials through suburban ar-
eas.

Despite the attractive environmental featuresof the Medivac unit,
sales of Metamizer waste disposal system have been disappoint-
ing with only 10 unitsinstalled to date, in part because the prod-
uct isahigh capital cost. Three units have been sold in Japan and
onein Russia

The first generation product has not been able to compete with
waste removal companieswhich offer amore competive solution
to large capital city hospitals. Also, the system has not met the
volume requirements of many of these hospitals.

The company is now developing alarger, stronger, second gen-
eration unit that can take both 120 litre and 240 litre bins, process-
ing 32, 240 litre binsin an eight hour shift. The new system also
has around chamber, eliminating cornersin which refuse can be
remain. The new systemisalso designed for transport with astand-
ard shipping container.

The company expectsto begin fulfilling ordersfor the new system
in the second half of 2010.

SunnyWipes

Medivac' s second product line isarange of hand sanitising gels
and surface wipes. The key features of these products are that
they are made from natural ingredients and include amoisturising
ingredient. The TGA recently granted Sunnywipesapproval asan

antimicrobial hand gel, however, it is still waiting on gaining a
virucidal claimfor thegel and an anti-microbia claim for thewipes.

These products are being targeted at the health professionals
market, where Medivac believesdemand existsfor moreskinfriendly
hygiene product exists. [In 2009, the company entered the general
consumer market through an agreement with Kimberly-Clark to
sell two gel products under the Kleenex brand - see http:/
www2.kleenex.com/au/range/kleenexhandsanitiser/.]

However, Medivac'smain challengeisthat isavery small player
offering only apartially differentiated product with an essentially
unknown brand. Thetask of winning salesin the healthcare pro-
fessional market isin our opinion, immense.

Shareholders

A major shareholder of Medivacisnon-executivedirector Steven
Copulos (through several vehicles), with a 38% stake. Copulos
also held a28 % stakein Healthlinx (as of August 2009).

Key Risk

Medivacisinaweak financia position, holding $0.8 million at the
end of the March quarter. We expect a capital sourcing event to
take placein the near future.

Summary

Medivac has an opportunity to provide a more environmentally
favourable solution to the management of hospital waste. Itschal-
lenge has been to provide economiesof scale, whichitisaiming to
do with its second generation system. That said, the company has
demonstrated that it can manufacture and export a product.

We suggest that investors monitor the company, and look for
growth in sales from the second generation version of the
Metamizer asan indicator of itsfuture prospects. Medivacis capi-
talised at $9 million

Bioshares recommendation: SpeculativeHold ClassC

Bioshares

— Orphan Drugs cont'd

blockbuster drugs are suitable only for asmall group of patients.”
Perhapsit isthis paradigm shift that is shifting the efforts of big
pharma. Orphan drugs have become the new way to build block-
buster products.

Bioshares recommendations

Pharmaxis: SpeculativeBuy ClassA

Clinuvel Pharmaceuticals: Speculative Buy ClassA
Antisense Therapeutics: SpeculativeHold ClassC
Mesoblast: SpeculativeHold ClassA

Chemgenex Pharmaceuticals. SpeculativeHold ClassB
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Bioshares Model Portfolio (25 June 2010) Portfolio Changes —25June 2010
Company Price (current) Price added to Date added

portfolio IN:
Sunshine Heart $0.034 $0.036 June 2010 No changes.
Biota Holdings $1.06 $1.09 May 2010
Tissue Therapies $0.19 $0.21 January 2010 OUT:
QRxPharma $1.15 $0.25 December 2008 | NO changes.
Hexima $0.23 $0.60 October 2008
Atcor Medical $0.13 $0.10 October 2008
CathRx $0.25 $0.70 October 2008
Impedimed $0.58 $0.70 August 2008
Mesoblast $1.90 $1.25 August 2008
Circadian Technologies $0.56 $1.03 February 2008
Patrys $0.11 $0.50 December 2007
Bionomics $0.26 $0.42 December 2007
Cogstate $0.25 $0.13 November 2007
Sirtex Medical $4.96 $3.90 QOctober 2007
Clinuvel Pharmaceuticals $0.24 $0.66 September 2007
Starpharma Holdings $0.55 $0.37 August 2007
Pharmaxis $2.27 $3.15 August 2007
Universal Biosensors $1.63 $1.23 June 2007
Probiotec $1.35 $1.12 February 2007
Acrux $1.83 $0.83 November 2004
Alchemia $0.51 $0.67 May 2004

Avexa—Comment

An EGM has been requisitioned for July 6 by a group of share-
holders seeking to take control of the board and recommence the
development of apricatabine (ATC).

This attempt to continue development of ATC, under a proposed
new management, seemsflawed for one key reason.

Thepatents that cover ATC will expirein Europein 2011 and 2015
andintheUSin 2012.

ThePhaselll trial of ATC, involving 970 subjects, was scheduled
to complete by July 2011, according to Avexa's filing on
clinicaltrials.gov . Assuch, it islikely that any passage through
regulatory agenciesin the US and in Europe would be completed
well after the patent expiration dates.

In our view, the most likely reason no partners have been found
for ATC isthat any prospective partner would have come to the
view that the drug would be coming to market with insufficient
patent protection.

Even alowing for the possibility of gaining marketing exclusivity
of up to 5 years, it isunlikely that this extratime, if indeed fully
granted, would generate the returns needed to cover apotential
partner’s costs for the marketing of the drug and not forgetting
the standard industry royalty they would have to pay Avexa, in
theorder of 20-25%. The potential market position of ATC ismade
moredifficult by the emergence of Gilead’ shugely successful three-
in-one drug combination Atripla (combining tenofovir,
emtricitabine and efavirenz) and its newer four-in-one drug

(tenofovir, emtricitabine, elvitegravir and GS9350), whichisstill in
the pipeline. Medicines such as these have the potential to im-
prove patient compliance and decrease the rate at which muta-
tionsarise.

Another signal of commercid stressinHIV drug markets can been
seenwith GlaxoSmithKline and Pfizer merging their HIV drug units
into ajoint venture (on aroughly 85/15 split). Thisisremarkable
considering GSK was apioneer inthe HIV drug business. While
GSK has been aleader, drugs coming off patent and afailure to
generate new HIV drugs caused it find asol ution with Pfizer, which
has a better pipeline, but only one drug on the market. The mes-
sagethisJV deliversisthat the competition coming from compa-
niessuch asGilead, isvery intense. Gilead hasagreater than 30%
shareof theHIV market.

Inlight of what we believeisthe commercial reality facing ATC,
continued development of ATC is not warranted.

The current board may or may not be the best board for Avexain
thelong term. However, any board existing or proposed should at
the minimum set forward atransparent and credible plan for the
management and application of fundsthat Avexaholdsasitsmain
asset, which isestimated by the board to be $23 million as of June
30, 2010.
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How Bioshares Rates Stocks

For the purpose of valuation, Bioshares divides hiotech stocks into
two categories. The first group are stocks with existing postive cash flows
or dose to producing positive cash flows The second group are stocks
without near term positive cash flows, history of losses, or at early
stages of commerciaisation. In this second group, which are essen-
tially speculative propositions, Bioshares grades them according to
relative risk within that group, to better reflect the very large spread
of risk within those stocks.

Group A
Stocks with existing positive cash flows or dose to producing positive cash
flows.

Group B
Stocks without near term positive cash flows, history of losses, or at
early stages commercialisation.

Speculative Buy — Class A

These stocks will have more than one technology, product or
investment in development, with perhaps those same technologies
offering multiple opportunities. These features, coupled to the
presence of aliances, partnerships and scientific advisory boards,
indicate the stock is relative less risky than other biotech stocks.
Speculative Buy — Class B

These stocks may have more than one product or opportunity, and
may even be close to market. However, they are likely to be lacking

in severa key areas. For example, their cash position is weak, or

Buy CMP is 20% < Fair Vaue management or board may need strengthening.

Accumulate CMP is 10% < Fair Vaue Speculative Buy — Class C

Hold Vaue = CMP These stocks generally have one product in development and lack
Lighten CMP is 10% > Fair Vaue many externa validation features.

Sell CMP is 20% > Fair Vaue Speculative Hold —ClassA or Bor C

(CMP—Current Market Price) Sell

Corporate Subscribers: Pharmaxis, StarpharmaHoldings, Cogstate, Bionomics, ChemGenex Pharmaceuticals, Circadian
Technologies, BiotaHoldings, Hal cygen Pharmaceuticals, Impedimed, QRxPharma, Patrys, LBT Innovations, Hexima, Tyrian
Diagnostics, Mesoblast, Atcor Medical, CathRx, BioMd, Tissue Therapies, Viralytics

Disclaimer:

Information contained in this newsletter is not a complete analysis of every material fact respecting any company, industry or security. The opinions and estimates herein expressed
represent the current judgement of the publisher and are subject to change. Blake Industry and Market Analysis Pty Ltd (BIMA) and any of their associates, officers or staff may have
interests in securities referred to herein  (Corporations Law s.849). Details contained herein have been prepared for general circulation and do not have regard to any person’s or
company’s investment objectives, financial situation and particular needs. Accordingly, no recipients should rely on any recommendation (whether express or implied) contained in this
document without consulting their investment adviser (Corporations Law s.851). The persons involved in or responsible for the preparation and publication of this report believe the
information herein is accurate but no warranty of accuracy is given and persons seeking to rely on information provided herein should make their own independent enquiries. Details
contained herein have been issued on the basis they are only for the particular person or company to whom they have been provided by Blake Industry and Market Analysis Pty Ltd. The
Directors and/or associates declare interests in the following ASX Healthcare and Biotechnology sector securities: ACL, ACR, ADO, BNO, BTA, CGS, COH, CSL, CUV, CZD, FLS,
HGN, HXL, IDT, IMU, PAB, PBP, PXS, SHC, SPL, TIS, UBI. These interests can change at any time and are not additional recommendations. Holdings in stocks valued at less than
$100 are not disclosed.

Subscription Rates (inc. GST)

48 issuesper year (eectronic distribution): $350
For multiple email distributions within $550 2-3 email addresses
the same business cost centre, our $750 4-5 email addresses
pricing structure is as follows: $950 6-10 email addresses

To subscribe, post/fax this subscription form to: Bioshares

PO Box 193 Richmond VIC 3121
Fax: +61 39671 3633

made payable to Blake Industry & Market Analysis Pty Ltd, or
Please charge my credit card $ MasterCard [ ] Visa [ ]

cadumber | || [ )L JLJL L IO C ] DO

| enclose a cheque for $

Signature Expiry date

Subscriber details
Name

Organisation
Ph ()

Emails

365



