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dendrimer based chemo and radio
therapeutics
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Important notice and disclaimer

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 health authorities’ requirements regarding any one or more product candidates nor can there be
any assurance that such product candidates will be approved by any health 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 clinical trial results, including additional analysis of existing
clinical data, and new clinical 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 presentation 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. Clinical case studies and other clinical information given in this document are given for illustrative
purposes only and are not necessarily a guide to product performance and no representation or warranty is made by any person
as to the likelihood of achievement or reasonableness of future results. Nothing contained in this document nor any information
made available to you is, or shall be relied upon as, a promise, representation, warranty or guarantee as to the past, present or the
future performance of any Starpharma product. FLEURSTAT BVGEL (VivaGel® BV) for the treatment of BV and relief of
symptoms: Ask your pharmacist – they must decide if this product is right for you. Always read the label. Follow the directions for
use. Do not use for more than 7 days unless a doctor has told you to. See your doctor if symptoms persist after 7 days or recur
within 2 weeks, and if you consider you may be at risk of an STI. See a doctor if you are diabetic or pregnant/breastfeeding (or plan
to be).
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Starpharma is a world leader in the development of healthcare
products based on novel polymers called dendrimers

Starpharma (ASX:SPL) is an ASX300
company with a proven record of
development & commercialisation
including successful partnerships with
leading global companies

Unique polymer (dendrimer)
platform creating patented high
value healthcare products
(>100 patents)

Deep portfolio of highvalue products (on market
and clinical-stage) based
on novel polymer platform

Range of internally developed & partnered programs

VivaGel® BV – Licensed in
>160 countries, on-market
in the UK, Europe, Asia,
Australia & NZ
VivaGel® condom –
Launched in Japan, Australia
& Canada; EU approval

VIRALEZE™
antiviral nasal
spray –
registered for sale
in the UK/Europe
and India,
available in
multiple countries
online

DEP® – a valuable
proprietary nanoparticle
drug delivery platform
creating significant
optionality, accelerates
path to market and
manages investment
risk
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DEP® is a technology platform with multiple commercial opportunities in oncology
and beyond
DEP® dendrimer
Drug

NON-ONCOLOGY

CHEMOTHERAPEUTICS

• Antiviral e.g., DEP®
remdesivir
• Anti-infective
• Endocrinology

•
•
•
•

DEP®
PLATFORM

RADIOTHERANOSTICS

ANTIBODY DRUG
CONJUGATES (ADCs)

Franchise extension
Generic differentiation
New Chemical Entities
Combinations including
immuno-oncology

• Radiotheranostic applications
• Can use variety of
radioisotopes

•
•
•
•

Flexible technology
Increased drug antibody ratio
Targeting group agnostic
Site selective payload
attachment

PEG
Linker
Targeting
moiety

Improved efficacy:

DEP® improves anti-cancer efficacy
through better drug targeting & improved
pharmacokinetics.

Reduced
side-effects1: DEP

reduces
important side effects such as bone marrow
toxicity / low white blood cells (neutropenia)
and alopecia (hair loss). Also removes need
for steroid pre-treatment.
®

Patent life:

In addition to the therapeutic and clinical
benefits, DEP® also provides valuable
commercial benefits by creating new
intellectual property and extending patent life.
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DEP® internal
Multiple clinical-stage assets with high commercial value potential
COMMERCIAL
OBJECTIVE

Create value through clinical proof-ofconcept in one or more cancer types
– alone and/or in combination

PHASE 2

License following proof-of-concept
clinical data; platform validation

PHASE 2

PHASE 2

DEP® DOCETAXEL:
Enhanced version of
docetaxel (Taxotere®)
– widely used for
breast, lung &
prostate cancer
(Taxotere®)

Docetaxel
is a blockbuster
cancer drug with peak global sales
>US$3B despite having multiple US
FDA “Black Box” warnings
Advantages of DEP® docetaxel#*:
Reduction in neutropenia; detergentfree formulation; no steroid pretreatment; tumour-targeting (~70x
more); improved efficacy; improved
pharmacokinetics; patent filings to 2032
(plus up to an additional ~5 years).

Utilise accelerated development /
regulatory pathways (i.e. 505b2) for optimal
ROI

DEP® CABAZITAXEL:
Enhanced version of
leading prostate
cancer drug
cabazitaxel
(Jevtana®)
(Jevtana®)

Cabazitaxel
– global
sales of ~US$500M for 2019 despite
having multiple US FDA “Black Box”
warnings
Advantages of DEP® cabazitaxel*:
Improved toxicity profile; detergentfree formulation; no steroid pretreatment; tumour-targeting, improved
efficacy; patent filings to 2039 (plus up
to an additional ~5 years).

#Clinical studies have demonstrated reduction in important side effects with
DEP® including bone marrow toxicity, anaphylaxis, oedema and hair-loss

DEP® IRINOTECAN:
Improved version of
irinotecan (Camptosar®) predominantly used for
colorectal cancer

Camptosar®

had peak global sales
of US$1.1B despite having multiple
US FDA “Black Box” warnings.
DEP®

Advantages of
irinotecan*:
Irinotecan is a pro-drug that is converted to
the more active metabolite, SN38; This
conversion leads to variability between
patients and toxicity. DEP® solubilises
SN38 and allows direct dosing avoiding the
need for liver conversion; improved
efficacy; patent filings to 2039 (plus up to
an additional ~5 years).

Starpharma’s deep preclinical
pipeline includes DEP®
chemotherapeutic candidates
including:
• DEP® gemcitabine
• DEP® radiotherapeutic
candidates
• DEP® antibody drug
conjugate (ADC) candidates
• Further therapeutic
candidates

* Multiple preclinical studies have established improved efficacy,
survival and safety with DEP® with many different drugs
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DEP® platform creates significant value and optionality
Starpharma’s DEP® platform enhances the commercial and therapeutic value of a wide range of drugs

DEP® platform allows for
multiple partnerships

AstraZeneca’s novel
AZD0466

DEP®

nanoparticle

• Dual Bcl2/xL inhibitor with DEP® significantly
improving its therapeutic index
• Phase 1 trial significantly expanded in 2021, to a
multi-centre, global clinical trial
DEP® platform offers
optionality, enabling
multiple licences to
run in parallel

Starpharma has several
disclosed/undisclosed
partnered DEP® programs,
including with large pharma
companies: AstraZeneca,
Merck and Chase Sun

• AZD0466 is the first candidate in Starpharma’s
multiproduct licence with AZ; US$7M in milestones
received to date
• Total AZD0466 deal up to US$124M + royalties

AstraZeneca describes
AZD0466 as having the
potential to be a “bestin-class” agent with a
broad application in
both solid and
haematological tumours
AZD0466 featured at AACR 2020 Meeting:
https://starpharma.com/drug_delivery/dep-posters

Starpharma has signed a DEP® research
agreement with MSD for dendrimer-based
ADCs using DEP® technology
Recent ADC deals demonstrate strong interest
• AstraZeneca & Daiichi Sankyo, US$6.9 billion, July
2020.
• Gilead & Immunomedics, US$21 billion, Sep 2020.
• Seattle Genetics & Merck, $6.8 billion, Sep 2020.
• Merck & VelosBio, $2.75B, Nov 2020.
• Boehringer Ingelheim, €1.2B ($1.5B), Dec 2020.
• BMS & Eisai, US$3.1B, June 2021.

“MSD is a recognised leader
in oncology, and we are
delighted to have signed this
new Research Agreement in
such an innovative and
valuable area”
Dr Jackie Fairley, CEO
Starpharma
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Starpharma’s DEP® drug delivery platform enhances the therapeutic and
commercial value of drugs
Flexibility in the development of
Radiotherapeutics and
Radiodiagnostics
control release kinetics of drug
which minimizes Cmax related
toxicities.

better drug targeting, improved
PK and controlled release

ideal for combination therapy
approaches with IO agents
and SOC therapies

active or passive targeting of
drug to particular tissue/area
in the body

drug linker strategy allows tuning of
drug release and plasma half life

DEP® docetaxel

create new intellectual
property and extending
patent life

Docetaxel

highly water soluble; easily
reconstituted; no need for
toxic excipients
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DEP® drugs are ideal candidates for combination therapy- conventional, targeted and
Immuno-Oncology approaches
- enhanced efficacy and survival in multiple colon cancer models
DEP® irinotecan in combination with Erbitux®
demonstrated significantly enhanced anticancer efficacy, and survival with complete
suppression of tumour growth and 100%
survival in HT-29 colon cancer model

•

DEP® irinotecan + anti PD-1 Ab in combination

•

showed significant enhancement of anti PD-1
antibody (anti PD-1 Ab) activity by DEP®
irinotecan in both CT-26 and MC-38 colon
cancer models

Mean Tumour Volume over time
(CT-26)
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These results indicate that DEP® irinotecan in
combination with an anti PD-1 antibody could
boost the efficacy over anti PD-1 antibody alone,
or immuno-oncology (IO) combinations with
standard chemotherapeutic agents.
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DEP® Antibody Drug Conjugates (ADC)
DEP® ADCs further build the value of the DEP® platform
Starpharma’s DEP® technology provides enhanced therapeutic benefits to ADCs including greater homogeneity, site
specific attachment, and higher drug antibody ratio (DAR), than conventional ADC approaches
Starpharma’s Ab Targeted DEP® conjugates
provide many benefits over existing ADCs and can
overcome many issues faced today by existing
ADC approaches, including:

DEP® demonstrated
significant tumour
regression and 100%
survival, outperforming
Herceptin & Kadcyla
in a human ovarian
cancer model,

Mean Tumour Volume (mm3)

DEP® HER-2 ADC:
Mean Tumour Volume

1600
1200
800

*
* P<0.0001

400
0

0

20

40

60

Day
Vehicle

Herceptin (40mg/kg)
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Targeted DEP conjugate

2019 sales of Roche’s Kadcyla® US$1.62B and Adcetris >US$1B

•

Greater homogeneity

•

Site specific attachment of drug conjugate

•

High affinity

•

The delivery of significantly higher payload
levels than conventional ADCs

•

Precise delivery of radiotherapeutics

•

Overcome issues of payload solubility and
aggregation

Targeted DEP®

Dendrimer inside
cell in vesicles
Dendrimer on cell
surface

•

penetrates deep into the tumour (right)

•

binds and is internalised into tumour
cells (left) for antitumour effect

•

internalisation is time and temperature
dependent = receptor mediated

Core

Peripheral
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DEP® ADCs - Tumour accumulation
Determined using both in vivo and ex vivo PET imaging of SKOV3 ovarian mouse xenografts
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Targeted DEP® conjugates show
consistently increased tumour
targeting based off size and
driven by a combination of EPR
effect plus active targeting.

Active targeting drives significant
quantities into tumour (~4x more
than passive) and is likely due to
greater retention in tumour
tissue but also due to receptor
mediate uptake into tumour
cells.
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DEP® ADCs platform
Flexibility in targeting approach – enhanced performance
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These experiments were conducted in a human ovarian cancer (SKOV-3) mouse xenograft model
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DEP® - a valuable tool for radiodiagnostics and radiotherapeutics
Starpharma has developed multiple novel radiotheranostic candidates
DEP® radiopharmaceutical conjugates have the potential to minimise off target toxicity and enhance efficacy when used
alone or in combination with other therapeutic approaches

DEP® zirconium

DEP® lutetium

DEP® HER2-lutetium

DEP® radiodiagnostic candidate, DEP®
zirconium, showed significant tumour
accumulation: >100x in tumour v blood

Starpharma’s first DEP® radiotherapy
candidate showed highly statistically
significant anticancer activity, tumour
regression and 100% survival1

Starpharma’s second DEP®
radiopharmaceutical candidate showed
complete tumour regression, outperforming
Herceptin® labelled with lutetium, in a
human breast cancer model.

1

100% survival to >66 days

human prostate cancer model (DU-145)
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David Owen, VP Research
busdev@starpharma.com
4-6 Southampton Crescent
Abbotsford Vic 3067
WWW.STARPHARMA.COM
ASX:SPL OTC:SPHRY
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