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Imugene — Another Success Story
For Australian Biotech

The two different spheres of Australian biotech continue to pull apart, with successes
being generated by a smaller section of what is, in the greater part, a very financially
troubled speculative development sector. Imugene (IMU: 8.5 cents) is another company
to add to that pool of biotechs that are shining through the haze brought about by the
ongoing global financial crisis.

Late last year, Imugene somewhat quietly announced its most important news to date,
which heralds the start of the final development stages for this small animal health bio-
tech company. Merial, one of the world's largest animal healthcare companies, with
products such as Frontline flearepellant, has signed a $30 million deal with Imugene for
access to the company's technology platform.

Imugene will receive US$3 million ayear over seven years asalicense fee for Imugene's
technology. Imugenewill have an annual spend of lessthat $1.8 million moving forward,
which makes Imugene Australia's next profitable biotech company. The company will
also be entitled to a royalty from the sale of any products — a minimum of 5% and we
estimate more for the key product — and additional paymentsif any other programs are
added to Merial'slist that will use the Imugene technology.

Capital return to shareholders planned

The decision of where to go from now for Imugene's Board and management, who own
just under 20% of the company, isvery clear. The company will now remain profitable, no
new devel opment projectswith new technologieswill be considered, and acapital return
to the shareholders will be delivered.

The Imugene Technology
In edition 24 of Bioshares in 2003, we ran with the heading: "Imugene — A Promising
Animal Vaccine Company With A Much Sought After Technology”. We don't alwaysget
it right at Bioshares, but five years after we initiated coverage on Imugene, it looks like
Imugene has reached success.

Imugene licensed technology from CSIRO that enables the delivery of vaccines and
productivity enhancers (e.g. cytokines to improve the immune system) using an adeno-
virus vector delivery system for use in both chickens and pigsin the livestock industry.
The benefit of thistechnology isthat animals do not have to be injected, but rather the
treatment is delivered via a spray or as feed additives. The adenovirus vaccine and
cytokines are delivered through the mucosal glands in the nose which is thought to
deliver animproved immune response, particul arly asrespiratory viruses are transmitted
through these same glands.

Itisalso possiblethat abetter immuneresponsefor vaccinesisachieved if theantigenis
produced inthe body after delivery of genetic material inavirus, rather than chopped up
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and injected into the blood stream. The use of needlesto deliver
vaccines and growth promotants in the livestock industry is not
only time consuming but thereisthe issue of broken needles | eft
in the animals.

The Merial deal

Merial has been evaluating the Imugene technology for the last
seven years under technol ogy eval uation agreements, from when
Imugenewasformed in 2002 after having licensed the technol ogy
from CSIRO.

Growth promotant vaccine

There are two initial applications that have been licensed. It in-
cludes the growth promotant in chickens that seeks to stimulate
theimmune system, which wasfirst licensed in October 2005, which
Merial first started evaluating in 2002.

PRRS vaccine

Thereisalso avaccine candidate already researched by Imugene,
whichislikely to bethe vaccine against porcine reproductive and
respiratory Syndrome (PRRS), which one of the most damaging
diseases in the pork production industry. The disease causes
losses of up to $1 billion ayear worldwide. This vaccine has the
potential to becomethe next blockbuster inthelivestock industry.
It isthe largest animal pig disease in China. And given the diffi-
culty in producing the master strain, copying this vaccinewill be
extremely difficult.

Performance of the PRRS vaccine

In results released by Imugene in August last year, Imugene the
spectacular results were apparently considered too good to be
true by some of the company's potential licensing partners. Over
atwo week post-challenge period, animals given an oral vaccine
delivered a 10% weight improvement over pigs that were chal-
lenged with the live virus and unprotected. The group given an
injected form of thevaccineyielded a16.9% improvementinweight
over theuntreated. Thiswasthefirst timean orally delivered vac-
cinewas shown to be effective against thisvirus, according to the
company, withthe commercial advantages of anon-injectablevac-
cinebeing "huge".

If Merial wishesto add other vaccine programs using the Imugene
technology, which thereisagood chanceit will, the company will
need to pay an additional license fee to Imugene. This deal in-
cludesfull and exclusive accessto |mugene'sadenovirusdelivery
vectorsfor usein the animal health industry.

Therearetwo very important factorsto be understood here. Merial
has been working with the Imugene technology since 2002. It has
also brought to market anumber of itsown vector-based vaccines,
includingaviral vector vaccinefor Newcastle diseasein chickens
(fowlpox virus), distemper in dogs (Canarypox virus), rabies for
various animals (Canarypox virus), equine flu (Canarypox virus),
and feline leukemia (Canarypox virus).

Advantages of the adenovirus vector
The adenovirus vector brings with it several advantages over
other vectorsin usewhichislikely what has spiked Merial'sinter-

est. The adenovirus hasthe ability to carry most genetic material,
it can be manufactured cheaply, can be delivered orally, is stable,
doesn't mutate and doesn't lose its gene inserted and has good
storage properties as a vaccine product.

For Imugene, it has been able to negotiate the contract from a
position of strength. It isnot atypical milestone based partnering
deal. Rather Imugene will receive an annual license fee that will

make it profitable, payments from moving additional compounds
into product development, milestone payments from registration
of products, and the future uplift from product royalties. If Merial

decides to not progress the technology, all of the IP is passed
over to Imugene. In total, there may be between 8-10 applications
for the Imugene technology.

By granting a full license to one party, it can streamline product
development. Whilst it may taketwo to four yearsto bring thefirst
product to market, once the system isin place, subsequent prod-
ucts could be released every six months, being developed in par-
alel. Imugene will continue to be involved in making the seed
vaccine, which requires considerabl e expertise and in-house know-
how, for additional products.

Of the US$3 million to be received annualy, US$2 million was
received at the end of January last month. Imugene does not an-
ticipatefurther capital raisings, new product development or M& A
activity.

Summary

What has hel ped make Imugene successful is a dogged determi-
nation and steady management to keep the company on track,
limit expenditure, and wait out for theright deal on theright terms.
It held on the successful strategy that the company's technology
should be commercialised by one group and was not willing to
slice and dice the commercial opportunities. The ability to under-
stand the company's place and purpose has not been clearer than
when the company signaled that on completion of this deal, new
product development (with other technologies) or acquisitions
would not be considered. The purpose of Imugene has been to
successfully commercialise the adenovirus vector platform. The
profits from this technology will now start to flow through to
shareholders (we anticipate within 12 - 18 months).

The risk with Imugene now lies with the potential termination of
the Meria agreement. However, Merial has been evaluating this
technology since 2002, which gives some comfort to investors
that Merial knows thistechnology very well.

Imugene adds to the growing list of successful biotechsin Aus-
tralia, successful because it has secured a licensing deal that
should make it profitable over the next six yearswith avery good
chanceof accelerated profit growth once product salescommence.

Bioshares recommendation: SpeculativeBuy ClassA
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Impedimed Update

Inthemidst of theglobal capital crisis, Impedimed (IPD: 73.5 cents),
quiteremarkably, hasrai sed funds, and even more remarkably not
incurred asavage discount in the process. |mpedi med secured $2
millionfrom OrbisInvestment Management, afund manager that
has made its mark as a significant investor in several Australian
life science firms. Orbis lifted its stake from 12% to 14.8%. Orbis
also holds stakes in Acrux (19.2%), Pharmaxis (18.9%),
Phosphagenics (19.2%), Alchemia (16.3%) and Peplin  (9.1%).
The placement was made at 70 cents, slightly under its October
2007 IPO price of 72 cents.

Impedimed has developed a range of detection devices that use
bi o-impedance spectroscopy asameansto eval uate lymphoedema
and also other muscle and body mass conditions. Bioimpedance
measuresthe opposition to theflow of small currentsof electricity
through the body. Lymphoedema describes the accumulation of
excess lymphatic fluid and tissue. Lymphoedema can be detected
with bi oi mpedance spectroscopy because theimpedance decreases
when the lymphatic fluid builds up.

Lymphoedemais of special concern to patientswho undergo sur-
gery for breast cancer and have breast tissue and lymph nodes
removed. Studies indicate at least one in four patients develop
lymphoedema following surgery. The early detection and there-
fore early treatment of lymphoedema can have amajor bearing of
the progression and management of the disease. Treatment isusu-
ally effected with the application of pressure bandages. A five
year study conducted by the NIH showed that lymphoedema,
where abaselinereading is made before surgery, can be detected
four to 10 months before it presents in its generally observed
clinical form. TheNIH study hasbeenamajor breakthrough study,
although the study was conducted with a alternative technol ogy
known as perometry. Perometry devices are expensive and cum-
bersome and are not approved for the detection of lymphoedema
in breast cancer patients.

Adoption Strategy

Impedimed has launched its L-Dex U400 device into the US mar-
ket, following clearancefrom the FDA in October, 2008. The L-Dex
U400 is cleared for the assessment of unilateral lymphoedemain
female breast cancer patients. This model is being marketed to
breast surgeons, oncol ogists and physical therapists. Following
FDA approval, Impedimed haswritten 28 L-Dex agreements. Rev-
enue from these agreements is expected to increase in a cumula-
tive fashion, as patients return for regular monitoring.

Whilethere are approximately 4,000 oncol ogists, 5,000 breast sur-
geonsand 5,000 general surgeonsthat constitute an addressable
core market for Impedimed in the US, marketing efforts are con-
strained by the company's very small sales force of 6 personnel,
which is capable of closing and implementing about two agree-
ments per month per representative. Numerousvisitsare required
to achieve asuccessful sign-on and arelated constraintisthat is
training is required for surgeons and their staff to effectively in-
corporate the L-Dex U400 into their workflow.

Impedimed hasdevel oped aparallel strategy for boosting thetake
up of L-Dex agreements. The company intends to support the
establishment of a patient registry, following interest received
from a professional surgeon organisation. Such aregistry would
be independent of the company and would be managed by apro-
fessional surgeon organisation. If clinical datafrom the registry
can be found to provide further evidence of benefits of
Impedimed's detection technol ogy, thenit is possiblethat the pro-
fessional body will write recommendations that support the use
of the technology. In thisway is it possible that wider adoption
could be achieved beyond what even a large sales force could
achieve and sooner. It would appear that part of the Orbis place-
ment waslinked to the goal of initiating and developing aregistry.

Impedimed is also devel oping a more advanced device, the U500
model, which isdesigned as a unilateral or bilateral detection de-
vice for both lower and upper limbs. This capability should ex-
pand Impedimed's opportunities in other areas of surgical inter-
vention, for example, prostate cancer. Significantly, the U500 uses
proprietary electrodes, a feature that which will strengthen the
company's competitive position.

Thereisanimportant reason for Impedimed toincreasethe number
of users of itstechnology in the form of L-Dex U400 placements
and agreements. At present, the use of thedeviceisonly covered
by some private insurers (under an existing miscellaneous reim-

bursement code) and not by the public insurers such as CMS.

Wider coverage could occur if the company was in receipt of a
specific Category 1 code (CPT1) from the American Medical As-
sociation (AMA). The AMA reviewscode submissionsthreetimes
ayear, in April, July and November, but publishes the resulting
codesin December of thefollowing year. If Impedimed had by the
timeit submitted to the AMA asubmission that included that fact
that more than several hundred surgeons were using the L-Dex
product, the less likely they might be to allocate afar less attrac-
tive CPT category 3 codeand far morelikely to allocateafar more
favourable CPT category 1 code.

Risks

One of the current risks for Impedimed is an inability to secure
several hundred L-Dex agreements or certified users prior to the
November AMA submission, which is the last submission date
for 2009. And certainly the establishment by a professional soci-
ety to support aregistry isoutside the control of Impedimed and
outcomes favourable to Impedimed are not guaranteed.

Summary

Investors should take note of the Orbis top-up investment in
Impedimed and the price at which it was conducted. The company
has a strong register, and like ChemGenex Pharmaceuticals in
September 2008, has been ableto benefit from the support of com-
mitted shareholders. Impedimed hasaclear understanding of how
it must prosecuteits US marketing strategy. Impedimed is capital-
ised at $63 million and holds cash assets of $6.7 million.

Bioshares recommendation: Speculative Buy Class A
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Acrux Moves Through A Rough Patch

It hasbeen arough six monthsfor pharmaceutical company Acrux
(ACR: 44 cents). Over this period, itstwo development programs
with partner Or ganon have been stopped, sales of itstransdermal
HRT product Evamist aretracking at around 50% of expectations,
its marketing partner for Evamist, KV Pharmaceutical, has been
challenged with several major issues, including a closure of its
manufacturing facility, and last month Acrux progressed into arbi-
tration proceedings with Vivus relating to the company's testo-
sterone spray for women, Luramist.

Organon partnership ends

In March 2007, Acrux signed two preclinical development pro-
grams with Organon to use the Acux transdermal delivery tech-
nology to produce contraceptive sprays and an undisclosed
transdermal drug. Organonwasacquired by Schering-Plough soon
after these deals were announced and in August last year, the
programs were cancelled by Schering-Plough, with a re-
prioritization of programs by Schering-Plough the likely driver.
Acrux successfully completed the first stage of this program, re-
celving payments of US$1 million, and is hopeful of forming new
partnerships for these programsin thefirs half of thisyear.

Evamist sales running at 50%

InApril last year, KV Pharmaceutical released first product devel-
oped by Acrux, Evamist, onto the market inthe US. In August the
company was selling 4000 prescriptions a month, and this dou-
bled by November. By September the product was getting 3% of
the new prescription market for transdermal HRT products (and
12% of the new and all patients switching between brands). How-
ever, the current penetration is still running at around 50% of
expectations. Acrux receives atiered royalty that increases up to
an estimated 12%-13% if sales of around US$125 million are
achieved.

Major problems at KV Pharmaceutical

In December last year, KV Pharmaceutical announced it sacked its
CEO and Chairman, Marc Hermelin, although Hermelin will stay
on the board and maintains he resigned from his position before
he was sacked. Obviously all was not well at KV pharmaceutical,
which became more apparent when late last month it suspended
all manufacturing following dozens of product recalls.

Fortunately for Acrux, Evamist ismanufactured by athird party in
Texasand KV will continueto sell the product. If thereisapositive
aspect to KV'sposition, it'sthat it may have additional sales staff
available to market the Evamist product. However the instability
at KV isconcerning for Acrux. Asidefrom Evamist, in August | ast
year Acrux signed a major development collaboration with KV
covering six products. The progression of these programsis now
insomedoubt. KV Pharmaceutical isnow capitalized at only US$28
million. At theend of September, it had US$159 millionin cashand
US$268 million in total debt.

Legal action against Vivus progresses

In November 2006 Acrux initiated legal action against Vivus in
relation to the development of Luramist, a testosterone spray for
womenwithlow libido. Acrux isseeking areversion of al rightsto

this program and monetary damages. Last month this action pro-
ceeded to an arbitration hearing.

Fentanyl MDTS development stopped

Latelast month Acrux indicated it would not pursue the devel op-
ment of aspray-on fentanyl product. Acrux has cited the onerous
level of development, including technical challenges and costs.
Thisisnot surprising. Commercialisation of transdermal fentanyl
products, whilst potentially very lucrative, have been extremely
challenging, given the potency of this pharmaceutical and poten-
tial for abuse or misuse. Conversely, thedevelopment of NSAIDs,
which are significantly milder analgesics, is more straightforward
with lower risks for adverse patient outcomes.

Commentary

The problems at Acrux highlight the partnering risks that always
exist when new collaborations are formed. Our expectation isthat
Evamist will become a successful commercia product although
thereis some uncertainty ahead. The problematic nature with col-
|aborations may sway Acrux into keeping the development rights
for its Male Testosterone product as long as possible, with the
company expected to complete Phase 111 trialsin the second half
of 2000.

The portfolio approach Acrux hastaken with itstechnology plat-
form means that the impact of setbacks with individual products
or programs can be absorbed as other programs continue to
progress.

Thefirst Acrux devel oped product for animal health hasbeenfiled
for approval with the FDA by Eli Lilly. A development milestone
with this program is expected in the second half of thisyear with
royalties expected to begin next year. Acrux hasfiled Ellavie (the
Evamist product namein Europe) for approval with European regu-
|ators and we expect licensing deals to be announced this year.

Two major applications of itstechnology arethe Male Testoster-
onegel and therecently announced topical NSAID product appli-
cations. Acrux has achieved positive proof-of-concept results
using its technology with delivering the NSAIDs diclofenac,
ketoprofen and ibuprofen. Major deals (between US$60 million -
US$100 million) have been completed in the last two years for
transdermal patches and gels applying diclofenac and ketoprofen,
where the products were in Phase |11 development or approved
(seeaddition #292). Acrux'sdelivery systemwasableto achievea
five to nine times higher delivery of these drugs compared to
existing topicals. The company is seeking partnersfor itsNSAID
program.

Inthenext financial year Acrux expectsto receive'significant roy-
aties from sales of Evamist, Ellavie and the animal health prod-
ucts to be sold by Eli Lilly's Elanco division, although the KV
debacle may impact on Evamist sales over the next 12 months.
Acrux iswell funded with $25 millionin cash at theend of last year.
Any further weaknessin the Acrux share pricewill be an opportu-
nity to increase exposure to this stock.
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Alchemia — Fondaparinux No Longer A Niche Product

Perhaps another company that will be added to the biotech suc-
cess stories in 12 months time will be Alchemia (ACL: 14 cents).
We anticipate Alchemia's manufacturing and marketing partner
Dr Reddy's will file Alchemias generic fondaparinux (sold by
GlaxoSmithK lineasArixtra) for approval withthe FDA inthenext
six weeks. It may bevery good timing with thebranded drug Arixtra
showing strong sales growth.

Global Arixtra sales are now tracking at US$360 million a year,
having grown 62% over the last 12 months based on the most
recent quarter figures. Alchemiaisthe only known company that
has developed a generic version of what Alchemia's CEO Pete
Smith has said isthemost difficult pharmaceutical product to manu-
facture. However, Alchemiahasdevel oped aprocessthat reduces
the number of manufacturing steps by about half.

The expectation is that Alchemia's product will be on the market
about thistime next year, when the size of the global market should
be about US$500 million, based on current growth rates.

Eventslook tofinally bemovingin Alchemiasfavour. Arixtrasales
are now strong. Thereisstill some uncertainty inthe heparin mar-
ket with new products being approved which may deter other
generic manufacturersfrom making theinvestment needed to pro-
duce generic fondaparinux. The heparin market isvalued in excess

of US$4 billion ayear. It has still yet to become fragmented, with
L ovenox maintaining themajority of thismarket. However, it looks
like fondaprinux is securing afirm footing.

Thekey figuresto monitor for Alchemiaaresalesinthe US, which
is where Dr Reddy's will market the generic first. Europe will re-
main closed to generic competition until 2012. US sales are track-
ing at US$208 million based on the most recent numbersand should
be approaching US$300 million in 12 monthstime.

Bioshares Model Portfolio (6 February 2009 Portfolio Changes — 6 Feb2009
Company Price (current) Price added to Date added
portfolio IN:
ASDM $0.35 $0.30 December 2008 No changes
QRxPharma $0.30 $0.25 December 2008
Hexima $0.32 $0.60 October 2008
Atcor Medical $0.17 $0.10 October 2008
CathRx $0.54 $0.70 October 2008 OUT:
Impedimed $0.74 $0.70 August 2008 No changes
Mesoblast $0.79 $1.25 August 2008
Cellestis $1.54 $2.27 April 2008
IDT $1.60 $1.90 March 2008
Circadian Technologies $0.67 $1.03 February 2008
Patrys $0.06 $0.50 December 2007
Bionomics $0.18 $0.42 December 2007
Cogstate $0.21 $0.13 November 2007
Sirtex Medical $2.23 $3.90 October 2007
Clinuvel Pharmaceuticals $0.22 $0.66 September 2007
Starpharma Holdings $0.19 $0.37 August 2007
Pharmaxis $1.15 $3.15 August 2007
Universal Biosensors $0.55 $1.23 June 2007
Biota Holdings $0.42 $1.55 March 2007
Probiotec $1.35 $1.12 February 2007
Peplin Inc $0.60 $0.83 January 2007
Arana Therapeutics $0.81 $1.31 October 2006
Chemgenex Pharma. $0.36 $0.38 June 2006
Cytopia $0.11 $0.46 June 2005
Acrux $0.44 $0.83 November 2004
Alchemia $0.14 $0.67 May 2004
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How Bioshares Rates Stocks

For the purpose of valuation, Bioshares divides biotech stocksinto
two categories. T hefirst group are stockswith existing positive cash flows
or closeto 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 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
Stockswith existing positive cash flows or closeto producing positive cash
flows

Buy CMPis20% < Fair Vaue
Accumulate CMPis10% < Fair Vaue
Hold Vaue=CMP

Lighten CMPis 10% > Fair Value
Sell CMPis20% > Fair Value

(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 alliances, partnerships and scientific advisory boards,
indicate the stock isrelative less risky than other biotech stocks.
Speculative Buy — ClassB

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 several key areas. For example, their cash position is weak, or
management or board may need strengthening.

Speculative Buy —ClassC

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

Speculative Hold—ClassAor B or C

Sl
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