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Pharmaust’s PPL-1 — Will it Set a New Safety
Benchmark for Cancer Drugs?

Pharmaust (PAA: $0.011) acquired Sydney-based Pitney Pharmaceuticalsin August 2013.
The acquisition re-positioned Pharmaust wholly in the pharmaceutical space, combining
its longstanding drug chemistry business Epichem with the drug discovery and devel-
opment operations of Pithey Pharmaceuticals.

Pharmaust i s devel oping a bendazole astreatment for ascites, aconditioninwhich fluid
builds up in the abdomen and which can then cause organ damage and death if not
treated. Two Phase /11 studies have been completed and a Phase 11/111 is planned.

The program of primary interest to investorsis PPL-1, which isbeing investigated asa
treatment for cancers. In aresearch report based on the analysis of apublished patent by
Pitney Pharmaceuticals, RM Research concluded that PPL-1 isacompound known as
monepantel (also AHC 2102225). Itsfull chemical nameis(N-[(1S)-1-cyano-2-(5-cyano-2-
trifluoromethyl-phenoxy)- 1-methyl-ethyl]-4-trifluoromethyl sulfanylbenzamide).

Thereisonly onemonepantel product available commercially, Zolvix, which was devel-
oped as a sheep drench by Novartis Animal Health. The chemical has an anti-parasitic
function and is used for the treatment of nematodes (worms) in sheep. The product
received approval by New Zealand's Environmental Risk Management Authority, and
Agriculture and Veterinary Medicines authority in 2009 and from the Australian Pesti-
cidesand Veterinary Medicines Authority in 2010.

Pharmaust has signed a research and option (license) agreement with a global animal
health company owned by amajor pharmaceutical company. An analysisby areasonable
person, based on some of the information outlined above, could deduce this to be
NovartisAnima Health.

The Discovery of PPL-1

PPL-1's potential as a treatment for cancer was discovered by Pharmaust director and
Chief Scientific and Clinical Officer, Professor David Morris. Heis the Head of the
Department of Surgery at St Georges Hospital, Sydney and is a Surgical Oncologist.
Professor Morris also oversees a research laboratory at St Georges Hospital. He also
runs his own sheep property. He hypothesized that the drench (monepantel) could be
efficaciousin killing cancer cells. This hypothesis stemmed from his earlier work with
another anti-parasitic compound albendazole, which the company is evaluating as a
treatment for ascites. Morris synthesized the active pharmaceutical ingredient of Zolvix
(monepantel) to avoid limitations on research results that could have been imposed by
themarketer of Zolvix if their material had been used, and found it effective on more than
30 cancer cell typesand on tumours grafted onto animals (mice).

What makes PPL-1 (monepantel) an interesting candidate in the field of cancer drug

research is that it has an unusually interesting and arguably very favourable to>éicity
Cont'd over
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profile as established from its extensive studiesfor use asaveteri-
nary medicine.

Toxicology Studies

According tothe APVMA product review of monepantel, 'Zolvix
Monepantel Broad Spectrum Oral Anthelmintic for Sheep, haslow
acute oral and dermal toxicity in rats (L D50s both > 2000 mg/kg
bw). It was a dlight skin and eye irritant in rabbits and a skin
sensitiser inmice.'

In animal studies, monepantel has been shown to have most ef-
fect on the liver but also on the thyroid gland.

In a 52 week study in dogs, the NOAEL (no observed adverse
effect level) was calculated to be 2.96 mg/kg body weight per day.)

In arepeat dose study in sheep, of eight administrations repeated
every threeweeks, and up to 18.75 mg/kg body weight, therewere
'no findings considered to betoxicologically significant'. (Seeta
ble below)

In summary, monepantel hasawell characterised long term safety
profilein different species of animal, which suggeststhereis po-
tential to use the compound at high to very high therapeutic doses
without incurring the very severe side effectsthat exist with many
current cancer drugs. Thiswould place the compound in that very

Summary of Monepantel Animal Toxicology Studies

small set of cancer drugs with awide therapeutic index, but it is
even possible that it could be a sole occupier of that set. PPL-1
has the potential to set new standards for safety and efficacy for
small molecule cancer drugs. However, it will take robust clinical
studies to prove this.

Rapid Deal Making by Large Pharma

PPL-1lissignificant for another reasoninthat alarge pharmaceu-
tical company hasmoved very quickly (whiledataisat thelevel of
cell-based studies) to work with Pharmaust to further devel op the
compound in the veterinary arena but also to position itself in a
primeposition if positiveclinical trialsresultsemergein 2014.

Novel Mechanism of Action

Pitney researchers believe the PPL-1 (monepantel) has a novel
mechanism of action for killing cancer cells, by acting on themTor
pathway, in contrast to its action as a blocker of acetylcholine
receptors specific to nematodes (worms). More specifically, it
blocksthe Hco-MPTL receptor inworms.

At the same time, the company has generated data which shows
that normal kidney cells remain largely unaffected by PPL-1
(monepantel). The publication of thisdatain more detail in addi-
tion to similar investigations is something investors should look
forward to and monitor closely.

— Cont'd over

Species Duration Dosing (ppm*) Selected Findings LOAEL NOAEL
Mice 13 weeks 0,30,120,600,6000 Inc. bilirubin levels, inc inc of |30ppm (=5.27
fatty liver change mg/kg bw per day)
Rats 4 weeks 0,1000,4000,12000 Inc. cholesterol, tryglycerides |1000ppm (=86
and phospholipid levels at  |mg/kg bw per day)
all doses; inc in abs and rel
liver weights
Rats 13 weeks 0,50,200,1000,12000 [Inc. in abs and rel liver 200ppm (=15.2
weights; heptocellular mg/kg bw per day)
hypertrophy at higher doses
Rats 52 weeks 0,50,200,1000,12000 [Inc. in abs and rel liver and 1000ppm (=54.4
kidney weights mg/kg bw per day)
Dogs 4 weeks 0,5000,15000,40000 Non dose dependent
increase in alkaline
phosphatase levels; abs. &
rel. thymus weights reduced
atall levels
Dogs 13 weeks 0,300,3000,30000 Inc. in alkaline phosphatase 300ppm (=9.9
levels at all doses; inc in abs mg/kg bw per day)
and rel liver weights
Dogs 52 weeks 0,100,300,3000 Inc. in alkaline phosphatase 100ppm (=2.96
levels; inc ALT; inc in abs and mg/kg bw per day)
rel liver weights; inc in thyroid
weights
Sheep Single dose 10 x rec dose 3.75 No findings considered to be
mg/kg bw toxicologically significant
Sheep Repeated dose 3.75 mg/kg bw, 11.25 [No findings considered to be
mg/kg bw, 18.75 mg/kg [toxicologically significant
bw - 8 x 3 weeks

* parts per million Source:
LOAEL low est-observed-adverse-effect level
NOAEL no-observed-adverse-effect level

NOEL no-observed-effect level

Toxicological evaluation of certain veterinary drug residues in food / prepared by the seventy-fifth meeting
of the Joint FAO/WHO Expert Committee on Food Additives (JECFA).
(WHO food additives series ; 66)
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— Pharmaust cont'd

One cancer cell linethat PPL-1 (monepantel) has been shown to
kill isthat of temozolimide-resistant GilomaU251 cdlls.

Another feature of PPL-1 (monepantel) isthat it appearsto work
synergistically with other chemotherapeutics, such that the effec-
tive doses of these other drugs could be reduced, and therefore
reducing their toxic effects.

Discussions with the Originator of the IP Covering
Monepantel

Pharmaust is conducting discussions with an international firm
that isthe head licensor of the I P covering monepantel for veteri-
nary applications. The purpose isto strengthen Pharmaust's ac-
cessto the IP originator'slibrary of analogues of monepantel.

While Pharmaust isin aleading position with its patent applica-
tions covering the cancer applications of monepantel, thelogic to
work cooperatively with the company in possession of alibrary of
similar compoundsisasensibletactic.

Clinical Studies

Pharmaust's next steps with PPL-1 will be to initiate a Phase |
study in patients with advanced cancers. The efficacy of the drug
can be measured in part by its effect on abiomarker, p76sk. The
company is working with a CRO to finalise the protocol for the
trid.

Pharmaust will also commence a study of PPL-1 in dogs with a
range of cancer types.

Summary

Pharmaust is devel oping a cancer drug for which the progressin
the next 12 months should be viewed by investors and pharma-
ceutical companies with agreat deal of interest. The favourable
toxicology profile of PPL-1 (monepantel) asaveterinary medicine
marks it out as a drug candidate of interest. The serendipitous
discovery of the compound's potential asacancer drug by avery
experienced surgical oncologist also marksit out asadrug candi-
date of interest.

Furthermore, investors can note that a repetition of the strategy
adopted by the company's executive chairman, Dr Roger Aston,
to discover and develop drugs which have a history of previous
development in other therapeutic or industrial settings, thereby
gresatly reducing development costs and timeframes.

Thisstock hasthe potential to bere-rated in the next few months,
with opportunities to acquire the stock at current prices having a
stong likelihood of disappearing.

Pharmaust iscapitalised at $16 million.

Bioshares recommendation: Speculative Buy ClassB

Mesoblast Diabetes Trial Results

Mesoblast (M SB: $5.84) announced the resultsin one of two Type
2 diabetestrialsit is conducting with its adult mesenchymal pre-
cursor stem cells.

The Phasell trial evaluated three different doses of MPCs, of 0.3,
1.0and 2 million MPCs per kg over 12 weeksin 61 subjects. The
average duration of diabetes in these people was 10 years. The
subjectsreceived asingle 1V infusion.

Mesoblast reported that the MPCs were safe and well tolerated
with no treatment related adverse events observed. Glycemic con-
trol, asmeasured by areductionin HbA1c levels, improved. The
highest dose of 2.0 million cells per kg stimulated apeak decrease
in HbA1c levels of 0.4% at 8 weeks but a 0.3% reduction at 12
weeks.

The MPCs had different effects on subsets of patients; patients
with lesswell controlled diabetes in the high dose cohort experi-
enced a 0.6% decrease at 8 weeks. In subjects with a history of
better management of diabetes, five out of eight subjectsin the
high dose group saw their HbA1c levelsdrop to below 7%, which
isthe upper limit for norma HbA 1clevels. In contrast, none of the
seven subjects in the control cohort saw a reduction in HbAlc
levels. All of thetrial subjectswere on metformin medication, with
50% &l so receiving one oral agent.

Overall, Mesoblast believesthe results support the further devel-
opment of MPCsfor the tresatment Type 2 diabetes.

Comments

The trial delivers severa positive outcomes for Mesoblast, the
first being the confirmation of a dose related response to MPCs.
What should also be clearly noted isthat the impact of the MPCs
was achieved from one single infusion. This raises the need to
explore the potential benefits of repeat dosing of MPCs (and ex-
clusively in the area of diabetes) as well as higher doses. CEO
Silviu Itescu said that 'aswe move forward we will consider even
higher and multiple doses.'

Thetrial in reality formsthe basisfor the more focused devel op-
ment in patients suffering complications of diabetes, suchasdia-
betic nepthropathy (kidney complications), in which theimmune-
modulatory actions of MPCs could aso potentialy repair dis-
eased organs and tissues.

Mesoblast is currently conducting in Melbourne a study in 30
patients with diabetic nepthropathy, but which is not scheduled
to deliver resultsuntil latein 2014. Two doses, of 150 million and
300 million cellsrespectively are being eva uated.

From astrategic point of view, it makes stronger commercia sense
for Mesoblast to target difficult to treat patients, or patients with
end stage complications, because if the treatment benefits were
significant, then payments for an MPC based therapy could be
substantial.

Bioshares recommendation: Speculative ClassA [L ook To Buy
Under $5]
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Suda Looks to Transact Oral Spray Drug Assets in 2014

Suda (SUD: $0.065) was formerly Eastland Medical Systems.
Eastland had two core assets. One was a safety syringe technol-
ogy and the other was a sub-lingual drug treatment for malaria.

The company's corefocusisnow on thelatter, and earlier thisyear
acquired asuite of oral spray drug assets. For 2014, the focusfor
the company is to transact licensing deals for its drug assetsin
development. Sudaalso hasasurgical products businessthat | ast
year generated $4 million in revenue and is expecting high growth
thisyear.

ArTiMist — A Sub-lingual Spray

The acquisition price included an upfront payment of $400,000,
and theissuance of 50 million Suda shares (around $3 million at
the current share price) and 10 million options over Suda shares
exercisableat 5 cents.

The acquisition came with 19 drug programs, of which Sudais
currently focusing on five (see table for summary of top three
programs).

Suda's Drug Development Pipeline

. Drug Indication Status Estimated
for Tr_egtment pf _Malarla candidate Market (US$)
Theoriginal ArTiMist technology was
licensed in 2006 from ProtoPharma. In  [Artimist Malaria treatment Registration >$0.5B
2010, Sudacommenced aPhaselll clini-  [SUD-001 Migraine, oral spray version of Pivotal study to be completed. [ $200 M in the
cal trial in 150 childrenin Africa. That sumatriptan Ready for licensing us
trial Wascompl eted Iastyeer and inJuIy SUD-002 Nausea and vomiting from . Pivotal stques cpmpeted. $2.5B

. k chemotherapy. Oral spray version |Ready for licensing
this year, the company released the fi- of Zofran
nal report from that trial. SUD-003 Oral spray version of Viagra Pivotal study to be completed. $4.1B
Ready for licensing

It wasavery good trial result, compar-

ing the ArTiMist spray delivered under the tongue against intra-
venous delivery of the gold standard drug quinine in children
withmalaria. Thetrial showed that ArTiMist achieved amorethan
90% reductionin parasite count in 95.6% of childrenin 24 hours,
compared to successin 40.6% of children given quinine. Theclear-
ancetimefor ArTiMist was 30 hours compared to 68 hourswith
quinine.

ArTiMististhefirst sub-lingual spray for the treatment of malaria
Theactiveingredient of ArTiMistisartemether, whichisgivenas
aninfusion and in atablet form.

Earlier thisyear, Sudarevised the contractual arrangement withits
licensor ProtoPharma. Rather than receiving adirect royalty from
product sales, the ArTiMist assets have been placed into a new
Australian company called Malaria Research Company, of which
Suda owns 80% and ProtoPharma owns 20%.

Together with ProtoPharma, the two companies will preparefull
documentation for this product that will be used in regulatory
submissions, with thefirst approval applicationto be submitted in
mid 2014 in Ghanaaccording to the company. Torreyalnsightswill
assist with transacting alicensing deal for the product in 2014 or a
potential trade sale.

Suda also plans to install a Scientific Advisory Board sourced
from the malariatreatment field to support this product. The size
of the malariatreatments market isestimated at over US$500 mil-
lion ayear by the company.

Other Oral Spray Drug Delivery Programs

In April this year Suda acquired oral spray drug delivery assets
from NovaDel. NovaDel had spent around $100 millionin devel-
oping a suite of drug assets that can be delivered as a spray into
the mouth.

Sumatriptan —US$200 Million sales

The first of those, SUD-001, is a reformulation of the drug
sumatriptan for thetreatment of migraine. Sumatriptan, brand name
Imitrex, is sold by GlaxoSmithKline in atablet and nasal spray
form. Sumatriptan generates sales of US$200 millioninthe US.

Twotrialsin 45 subjects have been completed with SUD-001 show-
ing improved performance over Imitrex with respect to faster on-
set of action and more effective pain relief. The company believes
that one pivota study may beall that isrequired to get thisdrug to
market. The company has assigned Torreya Partners to effect a
partnering deal in 2014 for thisprogram. A small marketing study
will be undertaken in coming monthsto look at market potential,
pricing and reimbursement.

The faster onset of action, by delivery into the oral mucosa, of a
migraine drug would have clear market appeal .

Nausea Treatment — US$2.5 Billion Market

The second drug candidate, SUD-002, isan oral spray drug candi-
date of GSK's Zofran tablets for the treatment of chemotherapy
induced nausea. A fast working drug that does not need to be
swallowed has obvious advantages in the nausea treatment mar-
ket. This drug candidate has been tested in over 300 patients
against Zofran showing bioequivalence and faster absorption.
The company believesthis drug candidate may beready for regis-
tration with regulators.

Viagra Market — Over US$4 billion Existing Market
Thethird program for Sudainits oral drug spray assetsisame-
tered oral spray of thedrug, sildenafil, whichissold as Viagraby
Pfizer. Generics have been launched for Viagra but there are no
oral spray formulations. A tria in 24 men has been completed with
this drug candidate showing bioequivalenceto Viagra. A pivotal
study would be required to get this drug on to market.

Cont'd over
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Bioshares Model Portfolio (1 November 2013)
Company Price Price added  Date added Portfolio Changes — 6 December 2013
(current) to portfolio
Imugene $0.017 $0.022 November 13 IN:
Oncosil Medical $0.125 $0.155 September 13 No changes.
Calzada $0.070 $0.073 September 13
Invion $0.097 $0.060 August 13 OUT.
IDT Australia $0.420 $0.260 August 13 No changes.
Viralytics $0.350 $0.300 August 13
Circadian Technologies $0.210 $0.270 March 2013
Tissue Therapies $0.230 $0.255 March 2013
Benitec Biopharma $0.480 $0.40 November 2012
Somnomed $1.20 $0.94 January 2011
Cogstate $0.390 $0.13 November 2007
Universal Biosensors $0.50 $1.23 June 2007
— SUDA cont'd
Intellectual Property Management

Sudahas 70 patents over itstechnologies. Initsannual report, the
company listed seven granted US patents, which arelikely to ex-
pire between 2016-2023. Some of these granted patents are out-
side of the company's lead programs such as antifungal treat-
ments and the treatment of dermatitis. More recently files patents
will givethe company coverage out to 2031 if granted.

Migraine Treatment

The company hasagranted US patent out to at 2023 for the treat-
ment of pain, including migraine. The company hasafiled patent
in Japan around the oral spray delivery formulations of migraine
treatments. The company has a granted patent in Europe which
should cover the delivery of the migraine drug sumatriptan (buc-
cal delivery of analgesicsor alkaloids).

Ondansetron (nausea)

Onegranted US patent includes delivery of anti-emetic agentsvia
the oral mucosa, which would potentially give protection of the
chemotherapy induced nausea program out to 2022. The com-
pany hasfiled patents around the delivery of ondansetron viathe
oral mucosa (for treatment of chemotherapy induced nausea) in
Europe, Hong Kong and Isragl. It also has broad patents filed in
Europe and Japan for the treatment of nausea.

Sidenafil

The company hasfiled patentsfor delivery of sildenafil (branded
drug Viagra) viathe oral mucosainthe US, Europe, Canada, Aus-
traliaand Brazil.

Surgical Products Business

Suda owns a surgical products business called Westcoast Surgi-
cal and Medical Supplies. Thisbusiness generated $4 millionin
FY 2013. In the September quarter, the company secured alarge
government contract, which contributed to a200% growthin sales
over the previous corresponding period, of $3.3 million and anet
profit of $720,000.

Suda's chairman and CEO is Steve Carter, who wasformerly CEO
of Solbec Pharmaceuticals. The company has recently appointed
the experienced Nick Woolf (formerly at Phylogica) as its chief
business officer.

Capital

In November Sudaraised $5.6 million at 3.3 centsashare. In De-
cember last year Sudasecured a$7.6 million convertible notewith
Bergen Global Opportunity Fund. The remaining balance of that
funding facility is $3.6 million and the company has now post-
poned accessto that funding mechanism following itsrecent capital
raising. In September the company raised $1.9 million viaacon-
vertible note, with $420,000 of that amount raised provided by
directors of the company. The notes convert at 3 centsashare any
timeafter six monthsfromissue.

Summary

Sudaiscapitalised at $60 million. It hasanumber of programsitis
seeking to transact in 2014. The company isin animproved fund-
ing position following its recent capital raising and has recently
strengthened its management team. Its patent position appearsto
offer good protection although patents around sildenafil (branded
drug Viagra) have yet to be granted.

Bioshares recommendation: SpeculativeHold ClassB
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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 Vaue
Hold Value = CMP

Lighten CMP is 10% > Fair Vaue
Sell CMP is 20% > 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 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
severd key aress. 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 Bor C

Sell

Corporate Subscribers: StarpharmaHoldings, Cogstate, Bionomics, Impedimed, QRxPharma, LBT Innovations, M esobl ast,
Tissue Therapies, Viraytics, Phylogica, pSivida, Antisense Therapeutics, Benitec BioPharma, Allied Healthcare Group, Calzada,

Atcor Medical, Invion, Circadian Technologies
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