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Exopharm (EX1: $0.47) announced recently that it had commenced the first clinical study
of a product derived from its exosome technology. The PLEXOVAL Phase I trial is being
conducted in Australia and will assess an autologous exosome therapy for the treatment
of wounds in 20 volunteers. The trial is being conducted at the Royal Melbourne Hospi-
tal with results expected by mid next year.

Adult stem cells, including mesenchymal stem cells (MSCs), have dominated the field of
regenerative medicine over the last 15 years. However, it has becoming increasing clear
that the action MSCs trigger is more at the centre of their therapeutic benefit, rather than
the perceived direct action MCSs have in tissue regeneration. Even one of the earliest
researchers in the field, Arnold Caplan, who first used the term ‘mesenchymal stem cells’,
believes that the word base of the MSC acronym should be changed to more accurately
reflect the action of these cells, as ‘Medicinal Signalling Cells’.

What is emerging as one of the hot areas of cell signalling in regenerative medicine is in
what has been termed 'extracellular vesicles" with exosomes front and centre in that field.

Exopharm's Core Technology
Exopharm’s expertise and core IP position relates to an extraction process to purify
exosomes, using a proprietary system which it calls LEAP (Ligand-based Exosome Affin-
ity Purification). This bears comparison to the core technology behind Mesoblast, which
is an extraction process used to purify its mesenchymal precursor stem cells.

The source of the exosomes for the PLEXOVAL trial will be from platelets, initially from a
trial subject’s own platelets. The Australian Red Cross Blood Service with collect the
platelets from the healthy volunteers for the study. The samples will be processed at
Exopharm's manufacturing facility in Melbourne (Fitzroy), where it will use its LEAP
process to extract the exosomes.

The autologous therapy will then involve the treatment of each volunteer with an injec-
tion of the therapy into a ‘wound’ created with a punch biopsy on both shoulders of each
volunteer. One site will be treated with the Plexaris product, and the other will serve as the
control in the study.

One of the reasons for selecting wound healing as the first indication for Exopharm's
technology is that  platelet-enriched plasma has previously been used for the treatment
of wounds. Exopharm has completed preclinical, in vivo studies that have shown a posi-
tive dose response.

A would healing trial also allows clinical proof-of-concept evidence to be obtained rela-
tively quickly from a volunteer trial, and the risk profile for a topical treatment is lower
than for a systemic therapy. Endpoints in the study will be firstly adverse events, fol-
lowed by wound closure, wound strength and histology, and scarring.

More details can be found
on the back page
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Other Planned Studies
Next year Exopharm intends to start a second study in wound
healing, using allogeneic exosomes, meaning they have been de-
rived from a different person's platelets. A study in dry AMD is
also being planned using platelet-derived exosomes.

Exopharm is also working on exosomes derived from stem cells in
various indications including osteoarthritis. The company's plan
is to progress all clinical programs to the end of Phase IIb studies,
at which point it will partner out individual indications.

Exopharm has been an early entrant into the exosome field, with
the company formed in 2013. In March last year the company had
only two employees, with that number increasing now to 19 staff.
It listed on the ASX last year at $0.20 per share, raising $7 million
in the process.

Exosomes in Oncology
In January this year, Codiak Biosciences signed a deal with Jazz
Pharmaceuticals to develop its exosome technology in oncology.
In a preclinical, US$1 billion deal, Codiak received an upfront US$56
million payment. The collaboration will look at five targets involved
in both blood-based cancers and solid tumours, with validated
oncogenes the target.

Codiak will load exosomes with therapeutic payloads including
small molecules, proteins or nucleic acids, or seek to reprogram
cells to secrete exosomes with a specific therapeutic.

Explosion in Interest in Exosomes
Exopharm CEO Ian Dixon said that interest in exosome technology
is exploding. What is driving the interest is not just the acknowl-
edgement of the role exosomes play in communicating biological
processes in the body, but for their ability to function as vehicles
to deliver other therapeutic payloads. Exosomes are highly stable
in the body being protected from proteases, can be loaded with
molecular cargo, and can cross the blood-brain-barrier.

Exosomes are also involved in cancer proliferation as byproducts
of cancer stem cells. According to Luis Batiz, "cancer derived
exosomes can travel to sites located outside of the tumour to
induce cellular changes associated with the promotion of a pre-
metastatic niche, a special microenvironment that is able to re-
ceive and harbour cancer cells, thus favouring metastasis.” (Fron-
tiers in Cellular Neuroscience, Batiz et al, January 2016)

The same paper indicates that body fluids isolated from patients
with cancer (including blood, urine and CSF) contain growth fac-
tors and cytokines that modulate the environment in preparation
for the metastases. An example is serum exosomes from patients
with glioblastoma multiforme which carry tumour specific growth
factors throughout the body.

Exosomes in Neurology
In neurology, exosomes have been found to play a role in adult
neurogenesis, which is the process of creating functional neu-
rons. This was previously thought only to occur during embry-
onic or perinatal stages of development until the mid 1990's. In
1998, Peter Eriksson’s team observed that "To date it is well known

that neuronal stem cells reside in the brain of most adult mammals,
including humans, and that neurogenesis does occur throughout
life". (Eriksson et al, Nature Medicine 1998)

Exosomes also are now believed to play a key role in communica-
tion between cells to maintain brain homeostasis and plasticity
throughout life according to the Batiz paper, particularly in adult
neurogenic niches in the brain. "Information transfer through
exosomes (and other EVs) appears as a unique mechanism com-
pared with other forms of intercellular communication." It is also
believed that blood-based exosomes may influence these neuro-
genic niches in the brain.

Exosomes in Extending Health Span
Perhaps one of the most important roles that exosomes play in the
human body is in the aging process. Cell-to-cell signalling via
exosomes can explain systemic aging as a whole body phenom-
enon (according to Lee et al, International Journal of
Nanomedicine, 2018), as well as providing biomarkers for dis-
eases including osteoarthritis and Alzheimer's disease.

In a Nature paper (Scientific Reports, May 2017), it was argued
that extracellular vesicles, such as exosomes, "play critical roles in
a variety of age-related chronic diseases including
neurodegenerative disease (such as Alzheimer's disease), meta-
bolic diseases, and cardiovascular disease". The paper highlighted
how the level of extracellular vesicles (such as exosomes) decreases
with age, due to an internalisation by B-cells in the blood stream.

In one preclinical study, it was shown that exosomes from young
mice could reverse the aging process of older mice, as measured
by the expression pattern of certain molecules linked to aging in
the liver and lungs.

Summary
CEO Ian Dixon believes Exopharm is the first company to move
into clinical trials with an exosome therapeutic product. Although
if mesenchymal stem cells work by secreting exosomes in the body
to deliver regenerative outcomes, then it's an approach that is not
completely novel.

According to the Batiz paper, "extracellular vesicles, and particu-
larly exosomes, are emerging as one of the major mediators of
intercellular communication."

Exopharm warrants investment attention because it has taken an
early and leading position in a promising new field of therapeu-
tics. Its ambition to resolve a key manufacturing bottleneck means
that it could establish a central role in the field.

Exopharm is capitalised at $45 million.
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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: Analyst DB: ACR,ADR,CGS,COH,CSL,CYC,NAN,OPT,SOM,TLX  Analyst MP:
ACR,CGS,OPT,CUV,MX1,NAN,PXS,RNO,SOM.  These interests can change at any time and are not additional recommendations. Holdings in stocks valued at less than $100 are not
disclosed.

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
essentially 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
Some 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 close to producing positive cash
flows.
Buy CMP is 20% < Fair Value
Accumulate CMP is 10% < Fair Value
Hold Value = CMP
Lighten CMP is 10% > Fair Value
Se l l 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 alliances, 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
several 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 external validation features.
Speculative  Hold – Class A or B or C
Sell
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