DEP® docetaxel positive phase 1 results; phase 2 commences


DEP® docetaxel phase 1 trial successfully completed with phase 2 to commence
immediately



DEP® docetaxel patients had no reports of neutropenia, a life-threatening toxicity
seen in virtually all patients treated with conventional docetaxel formulations (e.g.
Taxotere®)



Encouraging signs of efficacy observed for multiple tumour types with
DEP® docetaxel



Improved pharmacokinetics (PK) of DEP® docetaxel were confirmed in the study
showing a longer half-life, lower peak blood concentration and extended exposure
to docetaxel



Phase 2 trial in lung and prostate cancer to commence immediately with
DEP® docetaxel as a monotherapy, and in combination with nintedanib (Vargatef®)
for lung cancer

Melbourne, Australia; 22 September 2017: Starpharma (ASX: SPL, OTCQX: SPHRY)
today announced that its phase 1 trial for DEP® docetaxel has achieved the key objective of
determining a Recommended Phase 2 Dose (RP2D), with no reports of protocol-defined
dose limiting toxicities (DLTs). The trial has now been adapted to transition seamlessly into
phase 2, with ethics and regulatory approvals already granted, and recruitment and patient
screening activities underway for this next phase.
The phase 1 trial enrolled 27 patients with advanced solid cancers, including lung (small cell
and non-small cell), prostate, pancreatic, gastro-oesophageal, breast, cervical, renal and
brain. Patients received DEP® docetaxel at a range of doses providing the equivalent of
10-105 mg/m2 docetaxel. Throughout the phase 1 trial, patients were treated with up to six
cycles of DEP® docetaxel. Due to the lack of protocol-defined DLTs for DEP® docetaxel, a
formal Maximum Tolerated Dose (MTD) was not determined.
The PK characteristics of DEP® docetaxel vary from conventional docetaxel formulations
(e.g. Taxotere®), whereby every milligram of docetaxel that is dosed as DEP® docetaxel
results in significantly greater exposure to docetaxel than with conventional formulations like
Taxotere®. That is, when equivalent1 doses of DEP® docetaxel and conventional docetaxel
formulations are intravenously administered to patients, DEP® docetaxel achieves a much
greater exposure to the cancer drug, docetaxel, through its extended half-life.
Despite most trial patients having not responded to or relapsed following previous anticancer therapies (i.e., heavily pre-treated prior to enrolment into the trial), encouraging signs
of anti-cancer efficacy, including stable disease, were observed in approximately half of the
DEP® docetaxel-treated patients for a range of tumour types, including cancers that do not
typically respond to docetaxel.
Commenting on the results, Starpharma CEO, Dr Jackie Fairley, said, “It is very exciting to
see these phase 1 results for DEP® docetaxel and to move to phase 2. As well as the very
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Equivalent with respect to dose (mg/m2) of docetaxel.

promising signs of efficacy observed, what is truly remarkable is that there was not a single
report of neutropenia amongst patients dosed with DEP® docetaxel. Neutropenia is a lifethreatening side-effect that usually affects more than 90% of Taxotere® patients and often
limits the dose that patients can receive.”
“We are also delighted that no hair loss with DEP® docetaxel was reported apart from one
patient who experienced a mild case of alopecia. Publications indicate that this side effect is
one of the most feared side-effects of cancer treatment. The reduction in these significant
side-effects and others such as anaemia, diarrhoea and anaphylaxis means that DEP®
docetaxel has the potential to have a positive impact on the quality of life of cancer patients
undergoing treatment. This profile also makes DEP® docetaxel an attractive product to
combine with other anti-cancer therapies that cause bone marrow toxicity and other toxicities
not seen with DEP® docetaxel.”

Phase 1 trial results
Safety and Tolerability
Clear benefits of the DEP® technology were observed in the DEP® docetaxel trial. In
particular there were no reports of neutropenia2, the primary, life-threatening DLT that is
reported to occur in virtually all patients receiving 60-100 mg/m2 of conventional docetaxel
(Taxotere®). There was also a notable lack of reports of several other problematic adverse
events (AEs) observed with docetaxel (e.g. Taxotere®) treatment, including anaphylaxis, fluid
retention, diarrhoea and nail disorders. Only one patient treated with DEP® docetaxel
experienced anaemia, a very common adverse event associated with docetaxel (Taxotere®)
treatment. Furthermore, only one patient treated with DEP® docetaxel experienced a mild
case of hair-loss (alopecia), a highly troubling side effect that is reported to occur in threequarters of patients receiving docetaxel (Taxotere®), with recent reports indicating that such
hair-loss can be permanent in some patients.
The most frequently reported AEs observed with DEP® docetaxel included fatigue, rash,
peripheral neuropathy, nausea, vomiting, decreased appetite and myalgia. All these AEs are
seen with conventional docetaxel (e.g. Taxotere®) and were reported at a comparable or
lower rate for DEP® docetaxel than seen with conventional formulations of docetaxel. The
majority of these AEs were mild to moderate (grade 1 or 2).
As there were no protocol-defined DLTs in patients across all dose levels, no formal
maximum tolerated dose (MTD) was established for DEP® docetaxel in the trial. Instead, the
selection of the phase 2 dose (RP2D) of DEP® docetaxel was determined taking account of
the overall safety, tolerability, PK and preliminary efficacy results for DEP® docetaxel in the
trial. The RP2D has been confirmed as 60 mg/m2 docetaxel equivalents administered
intravenously once every 3 weeks.
Patients treated with conventional docetaxel formulations (e.g. Taxotere®) are routinely pretreated with corticosteroids to reduce the risk of life threatening anaphylactic reactions to the
excipients (detergents) that are present in conventional docetaxel formulations.
Starpharma’s DEP® technology eliminates the need for these detergents as DEP® docetaxel
is water soluble, thereby also eliminating the need for steroid pre-treatment in DEP®
docetaxel patients, and reducing the risk of anaphylactic reactions.
2
Neutropenia is a major dose limiting toxicity of many cancer drugs including docetaxel. Neutropenia is an
abnormally low count of neutrophils, a type of white blood cell that helps fight off infections, particularly those
caused by bacteria and fungi. The lower a neutrophil count, the more vulnerable a person is to infectious
diseases. Neutropenia often results in patients being admitted to hospital for antibiotic and other costly
treatments, and can be fatal. It often necessitates a reduction in dose levels and/or delay in treatment.
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Efficacy Signals
Whilst this trial was not a formal efficacy study, encouraging signs of efficacy were observed
in 13/27 DEP® docetaxel-treated patients, including stable disease in multiple patients with
lung, pancreatic and gastro-oesophageal cancers, and in other patients with brain and renal
cancers. These responses were observed despite some of these tumour types being
typically unresponsive to docetaxel, and most patients having been previously heavily
treated with multiple other anticancer therapies, including in some cases taxanes such as
docetaxel.
One patient with pancreatic cancer experienced stable disease for more than 20 weeks, and
one patient with oesophageal cancer experienced stable disease for more than 18 weeks
following treatment with DEP® docetaxel. Substantial decreases in tumour size were also
observed for a number of patients.
Pharmacokinetics
The complete set of phase 1 trial PK data support preliminary findings for DEP® docetaxel,
and reconfirm that, as intended, the dendrimer acts as a depot of the drug resulting in slow
release of the drug (docetaxel) from the dendrimer over time (see diagram below).

The PK data indicate that the extent of drug exposure, measured as the Area Under the
Curve (AUC) for total docetaxel, is substantially higher for DEP® docetaxel than for an
equivalent dose of conventional docetaxel.
DEP® docetaxel also results in a significantly lower peak blood plasma level (Cmax) of
docetaxel when compared to the peak level for an equivalent dose of docetaxel administered
as conventional docetaxel formulations. A reduced Cmax avoids the rapid spike in the
concentration of docetaxel in the blood that is thought to be the cause of adverse events
such as neutropenia seen with conventional docetaxel treatments.
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At the RP2D of 60 mg/m2 (see Table 1, below), delivery of docetaxel via the DEP® dendrimer
technology significantly increased the plasma half-life (t½) (~9x), reduced the peak plasma
level (Cmax) (~50x) and increased docetaxel exposure (AUC) (~650x) when compared with
Taxotere®.
Table 1: Pharmacokinetic parameters for DEP® docetaxel compared to Taxotere® (60 mg/m2 docetaxel)¥
t½ (hours)
®

t½ (hours)§

Cmax (ng/mL)

AUC (ng/mL*h)

DEP docetaxel

103

103

50.4

2,180,000‡

Taxotere®#

11.4

0.5

2,400

3,260

¥
§
†
‡

#

†

Comparative data derived from modelling of trial PK results;
®
Plasma half-life for rapid drug elimination phase (applicable to Taxotere only);
Cmax, a measure of peak drug level of docetaxel after release from the dendrimer;
AUC, a measure of total drug exposure, derived from plasma drug concentration and time, reflects how much
and for how long total docetaxel stays in the body.
®
Taxotere parameters based on published data (Bruno et al, 1996).

Starpharma thanks the DEP® docetaxel study patients, their families and caregivers, and the
study staff, investigators and consultants for their participation in this study.
Dr Fairley commented: “The phase 1 results are particularly pleasing given that they are the
first human trial results utilising Starpharma’s proprietary DEP® drug delivery platform. The
results demonstrate the benefits of our DEP® technology in delivering drugs in a way that
modifies conventional pharmacokinetics to reduce certain life-threatening and dose-limiting
toxicities. We’re excited to have validated our preclinical findings with DEP® docetaxel and
anticipate that the momentum around our internal and partnered DEP® programs will
continue to build as we advance this and our other DEP® candidates. These impressive
clinical results are not only relevant for DEP® docetaxel itself but also provide important
clinical validation that adds further value to Starpharma’s proprietary DEP® platform more
broadly.”
“Activities to recruit and screen patients for the phase 2 trial have commenced and we look
forward to dosing the first patient in the very near future.”

Phase 2 clinical trial
The phase 2 DEP® docetaxel trial will be conducted at multiple sites, including Guy’s and St
Thomas’ Hospital in London, which also participated in the phase 1 study and where
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recruitment activities for phase 2 have already commenced. Several other sites are currently
being opened and recruitment there will begin in the near future.
The phase 2 study is as an open-label, two-stage design, with the objective of establishing
anti-tumour activity (efficacy) and safety of DEP® docetaxel at the RP2D of 60 mg/m2. The
first stage will enrol approximately 20 patients with lung or prostate cancer, which are key
approved indications for docetaxel (Taxotere®). It is intended that the second stage of the
trial will enrol a further 20 patients with tumour types selected based on results from the first
stage.
In parallel, Starpharma will also investigate the potential benefits of combining DEP®
docetaxel with another anticancer agent, nintedanib (Vargatef®), which is approved for
treatment of lung cancer in combination with docetaxel (Taxotere®). Up to an additional 12
patients are expected to be enrolled in this arm of the trial.
DEP® docetaxel is Starpharma’s most advanced clinical DEP® candidate and is one of
several candidates being developed internally. The next most advanced internal candidate is
DEP® cabazitaxel, which is planned to commence a phase 1 clinical trial this year.
Starpharma also has a number of partnered DEP® programs, including multiple oncology
compounds in development with AstraZeneca and world-leading antibody-drug conjugate
companies.
Docetaxel is one of the most widely used cancer drugs for treatment of a wide range of solid
tumours including breast, lung and prostate. It is marketed by Sanofi Aventis as Taxotere®
and generated peak global sales in excess of US$3 billion.
About Starpharma
Starpharma Holdings Limited (ASX: SPL, OTCQX:SPHRY), located in Melbourne Australia, is an ASX 300 company and is a world leader in the
development of dendrimer products for pharmaceutical, life science and other applications.
Starpharma’s underlying technology is built around dendrimers – a type of synthetic nanoscale polymer that is highly regular in size and structure
and well suited to pharmaceutical and medical uses. Starpharma has two core development programs: VivaGel® portfolio and DEP® drug delivery
with the Company developing a number of products internally and others via commercial partnerships.
VivaGel®: Starpharma’s portfolio includes late stage women’s health products based on VivaGel® (SPL7013, astodrimer sodium), a proprietary
dendrimer. VivaGel® formulated as a water based gel and delivered vaginally - VivaGel® BV - has EU regulatory approval for topical treatment
and rapid relief of bacterial vaginosis (BV) and has recently completed clinical development for the prevention of recurrent BV. Starpharma has
signed a license agreement with Aspen Pharmacare Australia Pty Ltd for the sales and marketing of VivaGel® BV in Australia and New Zealand.
Starpharma has also signed separate license agreements with Ansell Limited (ASX:ANN), Okamoto Industries. Inc., (TSE: JP3192800005), Sky
and Land (China) and Koushan Pharmed (Iran) to market a value-added, VivaGel® condom. The VivaGel® condom is available for purchase in
Australia and in Canada under Ansell’s Lifestyles® Dual Protect™ brand. Ansell manufactures and sells leading condom brands worldwide,
including LifeStyles®, Manix®, ZERO® and SKYN®. Okamoto is the market leader for condoms sold in Japan, which is the world’s second largest
condom market.
DEP®: The other major part of Starpharma’s pharmaceuticals business is its proprietary DEP® drug delivery platform. Starpharma has both
partnered and internal DEP® programs in Drug Delivery. A number of dendrimer-enhanced, or DEP® versions of existing drugs are under
development by the Company. The most advanced of these is DEP® docetaxel, a dendrimer-enhanced version of docetaxel (Taxotere®), which is
in clinical development in patients with solid tumours. In preclinical studies DEP® docetaxel has shown significant tumour-targeting and superior
anti-cancer effects across a range of important cancer types including breast, prostate, lung and ovarian tumour, when compared to Taxotere®
(docetaxel). In the partnered area, AstraZeneca has signed a licensing agreement with Starpharma for the use of its DEP® drug delivery platform
in the development and commercialisation of a number of AstraZeneca oncology compounds.

Starpharma.com | Twitter | LinkedIn
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Forward Looking Statements
This document contains certain forward-looking statements, relating to Starpharma’s business, which can be identified by the use of forward-looking terminology such
as “promising”, “plans”, “anticipated”, “will”, “project”, “believe”, “forecast”, “expected”, “estimated”, “targeting”, “aiming”, “set to”, “potential”, “seeking to”, “goal”, “could
provide”, “intends”, “is being developed”, “could be”, “on track”, or similar expressions, or by express or implied discussions regarding potential filings or marketing
approvals, or potential future sales of product candidates. Such forward-looking statements involve known and unknown risks, uncertainties and other factors that
may cause actual results to be materially different from any future results, performance or achievements expressed or implied by such statements. There can be no
assurance that any existing or future regulatory filings will satisfy the FDA’s and other authorities’ requirements regarding any one or more product candidates nor can
there be any assurance that such product candidates will be approved by any authorities for sale in any market or that they will reach any particular level of sales. In
particular, management’s expectations regarding the approval and commercialization of the product candidates could be affected by, among other things, unexpected
trial results, including additional analysis of existing data, and new data; unexpected regulatory actions or delays, or government regulation generally; our ability to
obtain or maintain patent or other proprietary intellectual property protection; competition in general; government, industry, and general public pricing pressures; and
additional factors that involve significant risks and uncertainties about our products, product candidates, financial results and business prospects. Should one or more
of these risks or uncertainties materialize, or should underlying assumptions prove incorrect, actual results may vary materially from those described herein as
anticipated, believed, estimated or expected. Starpharma is providing this information as of the date of this document and does not assume any obligation to update
any forward-looking statements contained in this document as a result of new information, future events or developments or otherwise.
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