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Pharmaxis — Bronchitol Ready to Go!

After adream runfor themost part for Pharmaxis (PXS: $1.30) in commercidizing Bronchi-
tol for the treatment of cystic fibrosis, the last year has been an agonizing roller-coaster
ridein getting the product approved in Europe. Thisweek Pharmaxisfinally gained mar-
keting approval in Europe for patients aged 18 years and over with CF.

It will take up to one month to finalise labeling and to get its official coding details. After
that the company will be able to start marketing and selling its pharmaceutical into 29
countriesthat make up the European Union.

Pharmaxiswill start selling into Germany first wheretake up by CF centres should bemore
rapid and there is no need negotiate prior pricing and reimbursement. The company
expectsmost CF clinicsin Germany will have placed some orders by mid year.

The company will also immediately launch the product in the UK. The uptake of the
product inthe UK isexpected to be dower with moretime required to get the product on
the hospital formularies. In the UK there are around 55 CF treatment centres and in
Germany thereare around 110. Pharmaxis already has sales and marketing teamsin place
in both the UK and Germany. Many of the UK siteswere used in the company's Phase 111

trials.

For thefirst time the company has reveal ed detail s about pricing of Bronchitol. The drug
will sell for between 20-25 Euros per day (ex-factory price). That translates to between
7,300 - 9,125 Euros per year per patient (AUD9,300- AUD11,600). Thisisinlinewith our
estimatesfor what the company has secured for pricing with the Australian Government,
around $10,000 ayear per patient.

Inthe UK, the company isworking with agovernment drug advisory group, NICE, which
provides recommendations of price effectiveness of new therapies. A positive review
from NICE helps get the product onto hospital formularies and effectsaquicker uptake of
the therapy. NICE hasyet to review any CF drugs.

The UK and Germany make up 40% of the CF market in Europe. Those two countries
alone represent an addressable market, by our estimates, of between $75-$95 million a
year based on only the over 18 patient popul ation. The overall addressable market sizein
Europefor the over 18 population isbetween $190-$240 million ayear.

Pharmaxiswill look to start atrial in patientsunder 18 yearsof agelater thisyear. Thistrial

may be ashort trial and only run for six weeks. Cont'd over
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Thekey factor now for Pharmaxiswill be market penetration rates.
The product will be officially launched at the CF conference in
Dublininthefirst week of June.

US Pathway

In this quarter the company expectsto file Bronchitol for US ap-
proval. It's expected that an FDA advisory meeting to assess
Bronchitol will be convened towardsthe end of thisyear with an
evauation decisonfromthe FDA expectedin early 2013 (10 months
fromfilingitsNDA).

Bronchiectasis

Pharmaxis is conducting a second Phase |11 trial with the same
drug in the treatment of bronchiectasis, which is a broad degen-
erative condition of thelungs. Thetria hasfinished recruitment
and half of the patients have completed treatment. Compl etion of
thetrial isexpected at the end of thisyear. Resultsare expectedin
early 2013.

ASM8 — An Unexpected Result

Thisweek the company rel eased resultsfrom aPhase 1 trial with
its antisense drug candidate, ASM8, for the treatment of asthma.
Thetrial delivered an unexpected result.

ASM8 was found to reduce restriction in the airways by 44%
(when patientswere challenged with an allergento induce an asthma
episode). The problem wasthat patientsin the control group aso
experienced asimilar result when receiving sdine. Thiswasdueto
the crossover nature of the study, where patients crossed over
from control to active or from activeto control.

The company believesit islikely dueto alonger lasting effect of
ASMS8. The effect was noticed when patients crossed over from
active to placebo, but not when patients received the placebo

first. The drug wastaken for 14 days, and there was afour-to-six
week break between the crossover. That there was such alasting
effect came asasurprise.

In the sputum, the drug was shown to be completely clearedin 24
hours. However antisense drugs are absorbed by tissue in the
body and can have along acting effect. ASM8isdesigned to turn
down the synthesis of proteins associated with inflammation.

This trial showed that some patients were not responding to an
allergen challenge for weeks after receiving ASM8. Thisis poten-
tially very good for patients, however for the company it makes
devel oping the drug more challenging.

Pharmaxisisnow taking afurther look into the breakdown of the
results. Positively, no safety issues were noticed with the drug
candidate. Thenext trial isunlikely toinvolve acrossover design.

Summary
Pharmaxis has many key milestones approaching. Theseinclude:
« Launch of Bronchitol in Germany and UK (thisquarter)
* Filing Bronchitol for US approval (thisquarter)
* PBSligting in Australia(thisquarter)
* Launchin other European countries (2H 2012)
* FDA Advisory Panel review for Bronchitol (Q4 2012)
» Completion of bronchiectasisPhasel |l tria (Q4 2012)
* FDA decision on Bronchitol for CF (Q1 2013)
* Phase |1 bronchiectasisresults (Q1 2013)

Pharmaxisiscapitaised at $398 million. It had $91 millionin cash at
the end of March.

Bioshares recommendation: SpeculativeBuy ClassA

Bionomics Update

Bionomics (BNO: 46 cents) partner for BNC210, | ronwood Phar -
maceuticals, isabout to move through amajor transformation. Its
lead drug candidate, linaclotide, isdueto bereviewed by the FDA
in June. Linaclotide has been devel oped for the treatment of irrita-
ble bowel syndrome and chronic constipation.

The market for this drug candidate has been estimated by some
USandystsat US$2 hillion ayear. Ironwood hasamarket capitali-
zation of US$1.35 billion with US$164 millionin cash.

Ironwood has devel oped considerable expertise in the use of pa-
tient reported outcomes as endpointsin clinical studies. Its four
Phase 111 trials used 66 endpoints, al of these reported by the
patient. Each of these endpoints delivered a positive result. The
results look so good that the FDA is not convening an expert
advisory panel meeting to help assess linaclotide.

The outcome of linaclotide isnow important for Bionomics. If the
drug gets knocked back by the FDA, then it could put pressure on
resources and investment Ironwood is making in the Bionomics
drug candidate, now called IW-2143.

Thisweek Bioshares met with Ironwood's Chief Scientific Officer,

Mark Currie. Two important questions answered at the meeting
were (1) why was|ronwood attracted to IW-2143 (BNC210) and (2)
where doesthe program sit in Ironwood's pipeline?

Thekey attraction to Ironwood in IW-2143 wasthe quality of the
animal data Bionomics had generated in its preclinical studies.
The stimul ation of neurite growth with antidepressant activity ina
rat model got Currie very excited and Currie has considerable ex-
perienceinthisarea. Asascientist, Currie had previously tried to
find an anxiolytic without the sedation effectsbut couldn't. "All of
uswant it (an anxiolytic without sedation)", said Currie. Thelack
of sedation in IW-2143 seems to be carrying over into clinical
studies said Currie.

There appears to be some debate about the CCK panic induced
model Bionomics hasused in its Phase Ib trial. However the ani-
mal data has been very consistent.

What ispromising inthisfield isthat the animal modelsare very
predictive of outcomes in people. All drugs in this class on the
market, including the SSRI s (sel ective serotonin reuptake inhibi-

tors), have shown activity in these animal models.
Cont'd on page 4
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Viralytics & Oncolytic

Viralytics (VLA: 34.5 cents) continues to make progress with its
Phase Il trial of CAVATAK, an oncolytic virus therapy that har-
nesses the wild type coxsackievirus strain A21 as a tumour de-
stroying agent when injected directly into the tumour at a very
large dose.

The Phase Il trial isbeing conducted in a number centresin the
US. Viralytics Chief Scientific Officer, Dr Darren Shaffren, reports
thetrial is proceeding very well with the company pleased with
progress.

ThePhasell trial isrecruiting 63 patientswith Stage 11 or Stage |V
melanomaand no circul ating antibodies to coxsackievirus strain
A21. Patientswill receiveintra-tumoural injections of doses of up
to 3x10° TCID50 of virus.

The primary endpoint will beimmunerelated progression free sur-
vival at six months (see edition #440 of Bioshares), with second-
ary endpoints being the durable response rate at six months and
progression free survival at six months.

CAVATAK has severa quite separate mechanisms of action. Its
primary action followswhen avery large dose of cocksackievirus
isinjected into atumour, overwhel ming the tumour environment
and through replication in tumour cells causing the cellsto lyse
(burst open). Oncolytic viruses reproduce preferentially in cancer
cdls.

A second stage of response is a cytotoxic T-cell response which
alsoleadsto cell death. Cytoxic T-cellsaretypicaly engaged when
pathogens infect cells.

The conceptual force behind the development of oncolytic
virotherapiesisthat the therapy should be well tolerated because
of the application of relatively benign viruses, the injection of
large doses of virus should capable of destroying tumours and
also stimulating a second round immune response to specific tu-
mours and to cancer that has spread to other areas.

Amgen's Oncolytic Virus Therapy Program

Amgen acquired Biovex, the devel oper of OncoVEX in January
2011 for apayment of US$425 million upfront and up to US$575
millionin contingent payments. This has been the strongest com-
mercial endorsement of oncolytic virotherapy to date.

Now & so named talimogene | aherparepvec, this candidate therapy
is being progressed through aPhase I11 trial in 430 patients con-
ducted at 83 sites. Thetrial is expected to be completed by June
2012 and the results made avail abl e by the fourth quarter of 2012.

Thesetrid resultsarethe nextinline of Amgen'sPhaselll program
outcomes that are expected to be become available. They will be
of significanceto Viralytics.

OncoVEX isaherpessimplex-1 virus (HSV-1) that has been engi-
neered to express granulocyte-macrophage colony-stimulating
factor (GM-CSF). GM-CSF isanimmune system stimul ating com-
pound.

Virus Therapy Update

Relevance of OncoVEX to Viralytics

The OncoVEX programisof considerablerelevanceto Viralytics.
This particular virotherapy is the technology sub-sector's lead
program and the potential exists, if it is successful in the current
Phase 1l trial, to spark interest in other company's programs, such
asthoseof Viralytics, Jennerex or Oncolytics Biotech (see below).

The OncoVEX programissomewhat similar to the Viralytics pro-
gram in that it being conducted in patients with Stage 111 and
StagelV melanoma. Thevirusisaso delivered asanintrastumoural
injection.

However, unlikeVirayticssinglearmtrial Phasell, Amgen'sPhase
[ trial isarandomised, controlled trial with the control armusing
GM-CSF asacomparator. GM-SCF can be used asacontrol arm
intervention, because it is approved for the treatment of cancer,
albeit one specific form of leukemia.

In a50 patient Phase |1 study, OncoVEX was shown to deliver a
completeresponse (CR) in 10 patients, including a100% durable
response in those 10 patients and the majority maintaining that
durable response out to 48 months. Eighty per cent of patientsin
thetrial were categorized with Stage IV melanoma. Another four
patients showed a partial response, with three of those maintain-
ing a durable response out to 26 months.

The primary endpoint for the Amgentrial isastatistically signifi-
cant improvement in the durable responserate.

ThePhaselll clinical designfor OncoVEX that the FDA agreed to
is not likely to be an option for CAVATAK. Thisis because two
other products, i pilimumab and vemurafenib, have now been ap-
proved for the trestment of melanomaand would now most likely
haveto beincludedin any Phaselll trials. Secondly, the durable
response rate endpoint is not likely to be accepted as a primary
endpoint with endpoints based on progression free survival be-
ing given moreimportance.

However, the durability of responseratewill be an endpoint worth
monitoring inthe Viralytics Phasell trial, even thoughit isasec-
ondary endpoint. If arate of response similar to the rate durable
response rate reported by Biovex (now Amgen) in its Phase Il
study is recorded, then inferences on the success of a Phase 111
trial for CAVATAK could be made based on the Phase 11 trial of
OncoVEX, sincethe datafrom that trial will be have been public
for at least 12 months by the time the results of the Phase |1
CAVATAK trid areavailable.

Jennerex and Oncolytics Biotech

Another company developing an oncolytic virotherapy is Jennerex,
a privately held US firm, which recently appointed the current
Chairman and former CEO of Dendreon, Dr Mitchell Gold, to the
board. Dendreon markets the immunotherapy Provenge
(sipuleucel-T), an immune-therapy/vaccine which continues to
generate scientific discussion and criticism following its approval
by the FDA in April, 2010.

Cont'd over
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— Viralytics cont'd

Jennerex's oncolytic therapy approach utilizes an engineered
vacinnia virus (as opposed to Viralytics' suite of wild type
coxsackievirus strains). The virus is engineered to express the
GM-CSF, similar to Amgen'sOncoV EX, aswell asthe deletion of
thethymidinekinase (i.e. is not expressed).

Jennerex has completed aPhasel | tria of itslead product JX-594
in liver cancer and is being progressed further in a 120 patient
Phasellbtria inadvanced liver cancer in patientswho havefailed
treatment with sorafenib (Nexavar).

Jennerex recently published the results of studies into the more
detailed molecular mechanism of action of JX-594, showing that
the virus selectively replicates in cancer cells because it is acti-
vated by EGFR/Ras pathway signaling and cellular thymidineki-
nase levels, which are traits common to many types of cancers.
Thefindingisimportant, at |east from Jennerex's perspective, be-
causeit explainsthe selectivity of thevirusto cancer cells, leaving
healthy cells unaffected.

Another oncolytic virotherapy in developmentisREOLY SIN (wild-
type respiratory enteric orphan virus) by Canadian firmOncolytics
Biotech. Thiscompany islooking to generate asystemic response
from intravenous administration. It aims to overcome the pres-
ence of neutralizing antibodies by administering very large doses
of virus (5 trillion particles per day).

Oncolytics Biotech is overseeing five Phase |1 and one Phase 111
trial. Thiscompany iscapitalised at US$297 million with current
cash resources of US$35 million, implying atechnology valuation
of US$262 million. Thismarket valuation isahealthy sign of the
interest in an emerging therapeutic approach, at least from aNorth
American market perspective.

Other Developments

Several other developments that have occurred over the last six
monthsto notewith Virayticsinclude the exiting of LaJollaCove
Investorsfrom the register, which had provided the company with
US$6 million in convertible note funding, and the addition of Dr
Leonard Post to the board.

Theexit of LaJollaCoveinvestors meansthat asignificant seller
of stock is no longer on the register.

The appointment of Dr Leonard Post to the board is a very wel-
come addition. Dr Postisavirologist by training but had asignifi-
cant rolein devel oping the drug Nexavar while at Onyx Pharma:
ceuticals. He was founder of LEAD Therapeutics and currently
serves as Chief Scientific Officer for BioMarin Pharmaceuticals.
He also was head of discovery research at Parke Davis and was
director of infectious diseases research at The Upjohn Company.
More recently he was adirector at Biovex, and it his experience
from that company that may be of much value to Viraytics. Dr
Post is also an advisor to Brisbane-based CM Capital.

Summary

With progressof Viralytics Phasell trial reported to be going well,
investors should also be factoring in the potential for newsflow
and valuation trends from other oncolytic virotherapy companies

to support their involvement with this stock, in particul ar the year
end announcement of Amgen's Phasel 1l resultsfor OncoVEX.

Viralyticsis capitalised at $26 million and retained cash of $8 mil-
lion at December 31, 2011.

Bioshares recommendation: Speculative Buy ClassB

— Bionomics cont'd

Ironwood plansto conduct aPhase 1b trial and then moveontoa
Phase |1a study. Currie stressed that his company would not be
talking much about this program until the Phase lla study has
been completed.

IW-2143 has considerableimportancefor Ironwood. It isthethird
most important program for Ironwood, following on from
linaclotide, and IW-9179, which isasecond generation linaclotide
program. The company has put significant resources behind this
program, with over 40 people working on the compound's devel-
opment. The Phase lla study is likely to involve less than 120
patients.

Ironwood's experience in using patient reported outcomes will
alsobevauableinclinical tria designfor IW-2143.

Curriesaid that Big Pharmamoved away from this development
space, but it's a great area for companies such as Ironwood and
Bionomicsto bein.

BNC105

Bionomicsisontrack to enrol itstarget of 134 patientsfor itsrena
cancer study with BNC105 by theend of 2012. ItsPhasell ovarian
cancer study isnow commencing.

Alzheimer's Disease

The company expectsto have alead drug candidate for its latest
programin Alzheimer's disease ready for preparationsfor clinical
studiesin third quarter of thisyear.

Summary

Ironwood Pharmaceutical s appears to be an excellent partner for
Bionomicsfor the commercialisation of IW-2143. The program has
obtained ahigh priority within Ironwood's pipeline. Ironwood ap-
pears committed to invest in and support the program with over 40
staff working on this program at the current stage of devel opment.
It represents an important second area of focusfor Ironwood and
because it is a smaller and aggressive biotech, development
progress can be expected to be managed asrapidly asispossible.
However a clean regulatory pass through the FDA for its lead
compound linaclotide isarelevant consideration for investorsin
both companies.

At theend of March Bionomicshad $17.9 millionin cash. Bionom-
icsiscapitalised at $159 million.

Bioshares recommendation: SpeculativeBuy ClassA
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Bioshares Model Portfolio (20 April 2012) Portfolio Changes — 20 April 2012
Company Price Price added Date added IN:
(current) to portfolio ’
QRxPharma $1.80 $1.66 October 2011 No changes
Mayne Pharma Group $0.280 $0.435 September 2011 X
Acrux $3.95 $3.37 June 2011 OuUT.
No changes
Somnomed $0.87 $0.94 January 2011
Phylogica $0.049 $0.053 September 2010
Biota Holdings $0.95 $1.09 May 2010
Tissue Therapies $0.45 $0.21 January 2010
Atcor Medical $0.08 $0.10 October 2008
Bionomics $0.46 $0.42 December 2007
Cogstate $0.25 $0.13 November 2007
Sirtex Medical $6.16 $3.90 October 2007
Clinuvel Pharmaceuticals $1.67 $6.60 September 2007
Pharmaxis $1.30 $3.15 August 2007
Universal Biosensors $0.80 $1.23 June 2007
Alchemia $0.510 $0.67 May 2004
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How Bioshares Rates Stocks

For the purpose of valuation, Bioshares divides biotech stocks into
two categories. The first group are stocks with existing positive cash
flows or close to producing positive cash flows. The second group are
stocks without near term positive cash flows, history of losses, or at
early stages of commercialisation. In this second group, which are
essentialy speculative propositions, Bioshares grades them according
to relative risk within that group, to better reflect the very large
spread of risk within those stocks. For both groups, the rating “Take
Profits’ means that investors may re-weight their holding by selling
between 25%-75% of a stock.

Group A

Stocks with existing positive cash flows or dose to producing positive cash
flows

Buy CMP is 20% < Fair Vaue
Accumulate CMPis 10% < Fair Value
Hold Vaue = CMP

Lighten CMP is 10% > Fair Vaue
Sell CMP is 20% > Fair Vaue

(CMP—Current Market Price)

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
management or board may need strengthening.

Speculative Buy — Class C

These stocks generally have one product in development and lack
many externa validation features.

Speculative Hold —ClassA or Bor C

Sell

Corporate Subscribers: Pharmaxis, StarpharmaHoldings, Cogstate, Bionomics, Circadian Technologies, BiotaHoldings,
Impedimed, QRxPharma, LBT Innovations, Mesoblast, Atcor Medical, Tissue Therapies, Viralytics, Phosphagenics, Immuron,
Phylogica, Bluechiip, pSivida, Antisense Therapeutics, Benitec BioPharma, Allied Healthcare Group, Genetic Technologies,
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