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Bionomics 
Channelling expertise in CNS drugs   
Bionomics (BNO) is an Australian biopharmaceutical company specialising in ion 
channel drug discovery for central nervous system (CNS) disorders such as anxiety, 
post-traumatic stress disorder (PTSD) and Alzheimer’s disease, and in oncology. In 
addition to developing four proprietary drug candidates, BNO offers contract and 
partnered drug discovery based on its proprietary technology platforms: MultiCore 
and ionX. The sales model includes fees-for-service, licensing income, and royalties 
from successful partnered products. BNO is in a growth phase, with its strategic 
focus on commercialising BNC210, its lead CNS drug candidate in PTSD.   

► Strategy: Bionomics’ recently refined strategy is to focus on development of its 
ion channel drug candidates, particularly allosteric modulators. It intends to 
partner its priority CNS drug candidate for late-stage development and 
commercialisation, and to monetise its non-ion channel candidates. 

► Sales:  BNO performs contract research on behalf of customers and partners on 
a fee-for-service basis. It receives ‘other income’, which includes licensing fees 
from partners (upfront payments, milestones, incentives) and research grants. 
Out-licenced drugs will also deliver royalties to BNO if commercially successful. 

► Valuation:  A sum-of-the-parts valuation of the group has been undertaken 
using EV/sales for the service/CRO business (A$59-62m) and risk-adjusted DCF 
of the royalty streams for out-licensed products (A$619m/$492m). This 
generated a group valuation of A$696-729m, or A$1.44-1.51 per share.  

► Risks:  There are inherent risks in clinical development and commercialisation 
of medicines, particularly in neurology and with new drug classes. BNO’s current 
strategy is contingent on partnering its candidates for late-stage development 
and commercialisation and on monetising its clinical oncology assets. 

► Investment summary:  BNO has a clear strategy to invest in developing its drug 
candidates to a stage that both interests big pharma and generates good 
potential returns for shareholders. Of note is the number of times that 
companies developing novel CNS therapies have been acquired by major 
pharma in order to access the product(s) and/or technology. 

 
Financial summary and valuation 
Year-end June (A$m) 2015 2016 2017 2018E 2019E 2020E 
Sales 6.79 7.14 5.53 5.90 6.20 6.50 
R&D investment -23.18 -24.77 -24.22 -24.00 -12.00 -12.00 
Other income 1.35 2.59 14.62 14.81 34.41 34.60 
EBITDA -22.65 -24.95 -10.11 -10.35 21.25 21.55 
Underlying EBIT -24.37 -26.88 -11.86 -12.09 19.51 19.80 
Reported EBIT -24.35 -27.42 -12.36 -12.60 19.00 19.30 
Underlying PBT -24.28 -26.28 -12.62 -13.16 18.61 19.38 
Statutory PBT -24.27 -26.82 -13.13 -13.67 18.10 18.88 
Underlying EPS (¢) -4.06 -3.51 -1.30 -1.42 4.73 4.90 
Statutory EPS (¢) -3.27 -3.42 -0.14 -1.55 4.60 4.77 
Net (debt)/cash 11.78 23.14 24.26 17.68 41.23 65.50 
Capital increase 0.27 28.22 0.14 0.00 0.00 0.00 

 

Source: Hardman & Co Life Sciences Research 
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biopharmaceutical company 
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central nervous system and for 
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Executive summary 
This report initiates our coverage of Bionomics Ltd. We provide an overview of the 
company and its strategy before describing in detail its intellectual property and 
clinical pipeline. Trends and issues particular to central nervous system (CNS) drug 
development are outlined to contextualise BNO’s competitive position: we highlight 
relevant competitors and describe the potential of BNO’s lead candidate, BNC210, 
in the treatment of disorders such as post-traumatic stress. This leads to our risk-
adjusted sum-of-parts valuation of the company. 

Business model 
Background 
BNO listed on the ASX in 1999 (ticker: BNO) offering 17.5m shares at A$0.40 and 
raising A$7.0m. Its headquarters and facilities are located in Adelaide, Australia, and 
it has two subsidiaries in France that primarily perform contract research services. 
The company’s expertise is in ion channel-targeted drug discovery, with a special 
focus on disorders of the CNS given its origination as an epilepsy-focused 
biotechnology company, although it has expertise in oncology also. 

Strategy 
BNO has leveraged its ion channel expertise to discover and develop to Phase I/II 
three proprietary drug candidates in CNS disorders and oncology, and an additional 
two CNS drugs now partnered with Merck & Co (ticker: MRK) for clinical 
development and commercialisation.  

Its strategy is to partner selected clinical ion channel drug candidates in return for 
licensing fees, milestone payments, and potentially future royalty payments, should 
they reach the market. BNO is in the process of monetising its off-strategy, non-ion 
channel candidates. It also offers contract CNS drug research and medicinal 
chemistry services on a fee-for-service basis.  

Revenue 
Currently, all sales are derived from contract research (A$5.4m in fiscal year (FY) 
2017) and rental income. BNO also receives ‘other income’ (A$14.6m in FY 2017) in 
the form of licensing fees (upfront, milestone, and incentive payments), royalties, 
and foreign research grants. 

Therapeutic drug candidates 
BNO’s lead candidate is BNC210, a novel synthetic oral compound for post-traumatic 
stress disorder (PTSD) and Generalised Anxiety Disorder (GAD) – it is in Phase II 
development with very positive initial reported data. BNC210 is first-in-class with 
respect to its target, the nicotinic acetylcholine receptor α7, and it offers a new way 
of therapeutically modulating the associated ion channel: it is an allosteric 
modulator, which means that it subtly modulates the conformation of the ion 
channel without competing with the naturally occurring ligand. This reduces the 
potential for negative side effects. 

BNO also has two oncology drug candidates in Phase I/II development, which it is 
seeking to monetise along with other off-strategy non-ion channel assets. It has a 
suite of discovery-stage ion channel modulators in both CNS and oncology that we 
do not detail in this report, but which should feed the pipeline going forward. 

Bionomics is an Australian 

company with expertise in ion 

channel-targeted drug discovery 

It has a strong pipeline… 

 

…including three proprietary drug 

candidates in Phase I/II 

development 

Currently, all sales are from 

contract research… 

 

…totalling A$5.4m in fiscal 2017… 

 

…with other income at A$14.6m 

The lead drug candidate, BNC210, 

is an ion channel allosteric 

modulator for PTSD and GAD 
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Technology platforms 
MultiCore is a chemistry platform for discovery and production of a diverse group of 
potential drug candidates. For example, BNC210 (Phase II, CNS) was discovered using 
MultiCore, and it also underpins the latest collaboration with Merck & Co. BNO’s 
proprietary ionX platform is a suite of ion-channel biology research technologies, 
originally developed for the discovery of drugs to treat epilepsy. It is now used by 
BNO primarily in anxiety, Alzheimer’s disease, and PTSD. These platforms underpin 
both the drug candidate pipeline and the contract research service and have been 
validated multiple times by successful partnerships with big pharmaceutical 
companies.  

SWOT analysis 

 
Source: Hardman & Co Life Sciences Research 

Valuation 
We have used peer group comparisons and risk-adjusted DCF of royalty streams to 
determine an overall valuation for BNO. Based on our sales assumptions, typical 
royalty rates for the industry, and well-documented probabilities for a drug reaching 
the market, the risk-adjusted NPV of BNO’s royalty stream is estimated to be 
A$774m/$615m. Applying a long-term corporate tax rate of 20%, this equates to 
post-tax income of A$619m/$492m, or A$1.29/$1.02 per share. 

Adopting prospective EV/sales of 10x for the contract research service, justified from 
a peer comparison, generates a value of A$59-62m. This gives a sum-of-the-parts 
value for the group of A$696-729m, or A$1.44-1.51 per share. 

Summary group valuation 
Year-end June (A$m) --------- 2018E --------- --------- 2019E --------- 
EV/sales 10.0x 11.0x 10.0x 11.0x 
Service sales forecast 5.9 5.9 6.2 6.2 
Implied EV 59.0 64.9 62.0 68.2 
Net cash 17.7 17.7 41.2 41.2 
NPV of royalty stream) 619.5 619.5 619.5 619.5 
Group market capitalisation 696.2 702.1 722.7 728.9 
Shares in issue (m) 482.0 482.0 482.0 482.0 
Valuation/share (A$) 1.44 1.46 1.50 1.51 

Source: Hardman & Co Life Sciences Research 

Big pharma has been willing to pay handsomely for CNS assets. Of interest is the 
number of times that companies have been acquired outright in order to gain access 
to the technology, as opposed to just licensing-in product(s) or technology.  

 Proprietary drug 
candidate pipeline

 Proprietary technology 
platforms x3

 Broad IP portfolio
 Experienced CEO

 Time taken to negotiate 
licensing 
deals/monetisation

 Being unable to find 
appropriate partners

 Partners have control 
over commercialisation

 Relatively small player
 Not experienced in 

commercialisation
 Dependent on 

partnering
 Will probably require 

further capital

 Gap in the CNS market 
(unmet need and lack of 
innovation)

 BNO at forefront of ion 
channel modulation

 Large market 
opportunity in 
psychiatric and 
neurological disorders

It has two proprietary technology 

platforms: Multicore and ionX 

Our sum-of-parts valuation delivers 

a value of A$696-729m for the 

group 
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Sales (service business) 

 

 

► BNO’s sales consist of fees for contract research services 
and additional partnership R&D payments 

► The group receives ‘other income’ in the form of licensing 
fees (upfront, milestone, and incentive payments), 
research grants, and royalties 

► Potential high royalties will be receivable once out-
licensed drug candidates reach the market 

 

R&D investment 

 

 

► R&D spend peaked in 2016/7 with completion of the Phase 
IIa trial of BNC210 in GAD and initiation of the Phase IIb 
RESTORE trial in PTSD 

► Investment in R&D will decline from 2019 as the RESTORE 
trial completes in 2H’18 and ongoing oncology trials 
complete 

► BNO will continue to support the ongoing oncology 
(BNC101 and BNC105) Phase I trials (both BNC105 trials 
are funded by individual grants to the research partners) 

 

Free cashflow 

 

 

► BNO is forecast to become cash-positive in 2019 on the 
basis of licensing activity 

► Falling R&D and SG&A costs combine with other income 
growth in 2019 to a forecast free cashflow position of 
A$3.3m in 2019 

► The company is set to become profitable at the EBIT level 
in 2020 

 

Net cash/capital increases 

 

 

► BNO had net cash of A$18.5m at 31st October 2017. 
Cashburn of ca. A$6m in 2Q’18 has been offset by an R&D 
tax rebate of A$6.8m in January 2018 

► The last capital increase was ca. A$18m (net) during fiscal 
2018 

► The anticipated signing of licensing deals over the next 12 
months is expected to provide sufficient working capital 
for the foreseeable future 

Source: Company data; Hardman & Co Life Sciences Research 
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Company overview 

History 
Bionomics Ltd was incorporated in Australia in 1996 to develop technology 
emanating from the laboratory of Professor Grant Sutherland at the Women’s and 
Children’s Hospital in Adelaide, and from the University of Melbourne; the initial 
focus was on identifying and locating genes underlying epilepsy and breast cancer. 
BNO’s headquarters and facilities are located in Adelaide, Australia, and the 
company has two subsidiaries in France that perform contract and internal research. 

The company listed on the ASX in 1999 (ticker: BNO) offering 17.5m shares at A$0.40, 
raising A$7.0m. Since then, BNO has achieved multiple commercial milestones that 
include progressing two compounds to Phase II. These have been supported by 
having a long-standing CEO, capital raises totalling A$134.5m, research grants and 
licensing fees, and are summarised in the table below.  

 

Summary of BNO milestones 
Milestone Year 
Incorporation 1996 
Listed on ASX 1999 

 ionX drug discovery platform launched 2002 
BNO acquires French CRO Neurofit 2005 
BNO acquires Australian company Iliad Chemicals and MultiCore platform 2005 
First Phase I trial initiated (BNC105) 2008 
First Phase II trial initiated (BNC105) 2009 
Starts trading on OTCQX in US (TKR: BNOEF) 2014 
Prestwick Chemical acquired 2014 
First Merck & Co deal in cognition 2014 
First CNS Phase II trial initiated 2015 
Merck & Co equity investment in BNO 2015 
First CNS Phase II trial successfully completed (BNC210 in GAD) 2016 

CRO: Contract Research Organisation 
Source: Hardman & Co Life Sciences Research 

Technology 
BNO is focused on discovering drugs that target ion channel activity to treat CNS 
disorders and cancers. Both fields of expertise are supported by BNO’s proprietary 
discovery platforms: MultiCore, for small molecule drug candidates; and ionX, for ion 
channel R&D. 

MultiCore® 
The technology underlying the MultiCore platform was acquired along with Iliad 
Chemicals in 2005. It consists of chemistry platforms for discovery and production of 
diverse groups of potential drug candidates; BNC210 (Phase II, CNS) was discovered 
using this technology. It also underpins the latest collaboration with MRK for the 
discovery and development of CNS drugs. 

ionX® 
The ionX platform is a suite of ion-channel biology research technologies, originally 
developed for the discovery of drugs to treat epilepsy. It is now used in drug 
discovery for CNS disorders such as anxiety, Alzheimer’s disease, and PTSD by BNO. 
In combination with MultiCore, ionX has been pivotal in the discovery of BNC210 and 
in the MRK partnership.  

Bionomics Australia 

 
Source: Bionomics 
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Business and sales model 
BNO receives sales from external customers for: 

► Contract research services: for drug development, often the discovery of small 
molecule drug leads using its proprietary technology platforms. 

 

In parallel, BNO runs R&D programmes for commercialisation of its lead drug 
candidates in CNS disorders and for its discovery pipeline. Some of these are 
partnered, from which BNO receives R&D payments classified as sales along with 
contract research services, and/or ‘other income’.  

Other income is composed of: 

► Licensing income: payments from licensees of BNO technology/assets, both 
upfront on agreement and against milestones reached. 

► Grants:  from local and foreign funding bodies. 

► Royalty payments: receivable as a percentage of net product sales by licensees, 
when/if BNO’s out-licensed drugs reach the market. 

 

Pipeline summary 
BNO has more than 10 proprietary drug candidates. Five are clinical-stage, the most 
commercially advanced being BNC210 (Phase II for GAD and PTSD) and BNC105 
(Phase II for solid tumours). 

Central Nervous System 
The disclosed CNS pipeline includes small molecule drugs discovered using the ionX 
and MultiCore platforms, including two allosteric modulators of ion channels. 

CNS drug candidates 
Candidate Mechanism of action Primary indication(s) Development stage  

BNC210 -ve allosteric modulator of α7 nicotinic 
acetylcholine receptor 

Generalised anxiety disorder (GAD) 
Post-traumatic stress disorder (PTSD) 

Phase IIa 
Phase IIb 

 

Undisclosed +ve allosteric modulator of α7 nicotinic 
acetylcholine receptor Alzheimer’s disease  Phase I  

(MRK partnership) 
 

Undisclosed Not known Chronic and neuropathic pain Pre-clinical 
 

Others Not known Pain, Parkinson’s dyskinesia, epilepsy Pre-clinical 
 

Source: Hardman & Co Life Sciences Research  

Oncology 
The oncology pipeline includes molecules that target cancer stem cells to prevent 
tumour recurrence, and vascular disrupting agents that have advantages over 
conventional chemotherapy. They are off-strategy, with BNO in discussions for 
monetisation potentially via partnering.  

Oncology non-ion channel candidates 
Candidate Mechanism of action Primary indication(s) Stage  

BNC101 Targets cancer stem cells (CSCs) Solid tumours e.g. colorectal cancer Phase I 
 

BNC105 Vascular disrupting agent with immune  
modulating activity Solid tumours Phase II  

Source: Hardman & Co Life Sciences Research  

 

Five clinical-stage proprietary drug 

candidates… 

…including two allosteric 

modulators for CNS disorders 

The oncology clinical pipeline is 

being monetised 



Bionomics  
 

  

7th February 2018 8 
 

Strategic focus 
Focused 
The Board was remodelled in 2016, with three new Non-Executive Directors and a 
new Chairman. A major refocusing of group strategy followed, whereby BNO now is 
concentrating entirely on ion channel drug R&D and commercialisation. It is seeking 
to divest its non-ion channel assets (including the cancer drug candidates BNC101 
and BNC105), although the intention is to complete the Phase I BNC101 trial in colon 
cancer prior to monetisation and to continue to support the ongoing investigator-
initiated BNC105 trials. 

Cost-efficient 
In addition to streamlining the pipeline, cost-efficiencies have been pursued that 
include closure of its San Diego operations (originally established for the 
development of BNC101). BNO has discontinued its participation in the Cooperative 
Research Centre for Cancer Therapeutics, a cross-sector partnership for translation 
of Australian cancer research to clinical development, to focus on its core strengths. 

Partnering 
Once the priority asset in CNS, BNC210, has been developed to the end of Phase II                                                     
trials, BNO intends to partner this development programme to “fully capture value 
across multiple therapeutic targets”.  
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BNO technology 

Know-how 
BNO has a wealth of intellectual property (patents and know-how), materials, and 
facilities that support its proprietary therapeutic pipeline and contract services 
offering. The company has broad ion channel expertise. We provide here an 
overview of the function of ion channels in the CNS, with a focus on nicotinic 
acetylcholine receptors (nAChRs) since they are the target of BNO’s lead candidate, 
BNC210. The symptoms of most neurodegenerative and neuropsychiatric diseases 
involve disordered neurotransmission or electrical signalling in the brain.  

Background 

Neurotransmission 
The brain, neurons, and spinal cord comprise the CNS. In its most basic sense, 
neurotransmission is the communication of messages through the CNS via weak 
electrical currents through networks of neurons. When a current reaches the end of 
a neuronal axon it is usually transformed into a chemical signal: neurotransmitters 
are released into the space between two neurons, the synapse, where they are 
picked up by the dendrite of the next neuron. These are converted into an electrical 
current and the signal is so passed on. Depending on the class of neuron, the ‘end’ 
effect differs, but it could include activation of endocrine gland cells and the release 
of hormones. 

Neurotransmitters 
Acetylcholine (ACh) is a well-known neurotransmitter and neuromodulator 
(whereby diverse populations of neurons are regulated by diffusion of ACh 
molecules through the CNS). It affects neurons of the cholinergic system, which are 
involved in functions such as arousal and attention, memory formation, the reward 
pathway and stress responses.  

Ion channels 
All cells have a difference in charge across their membranes (a membrane potential) 
that results from the concentration of extra- and intra-cellular ions. Neurons have a 
resting membrane potential characterised by a net negative charge on the inside of 
the cell – a reduction in this negativity (depolarisation) can result in 
neurotransmission via an action potential: the sequential depolarisation of adjacent 
locations along the neuron.  

Ion channels ‘regulate’ membrane potentials by selectively allowing the passage of 
ions in to and out of cells. They are clusters of integral membrane protein subunits 
arranged to form a central pore; many are gated, undergoing conformational 
changes that open or close in response to electrical and chemical stimuli. 

Ion channel research 
Ion channel biology can be studied using electrophysiology, whereby changes in 
voltage or electrical current are detected across individual ion channels through to 
the whole brain. Techniques include insertion of electrodes through cell membranes 
using needles in the laboratory, patch clamping of individual cells (which avoids 
puncturing the cell membrane), and electroencephalography (EEG) and imaging of 
voltage-sensitive dyes in the brain.  

Neuronal cell structure 

 
Source: www.celldiagram.net 

 

Acetylcholine 

 
Source: Hardman & Co Life Sciences research 

Cholinergic system 

 
Source: Bionomics 
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BNO’s ion channel targets 
Nicotinic acetylcholine receptors 
Nicotinic acetylcholine receptors (nAChRs) are ligand-gated ion channels that 
respond to nicotine and acetylcholine. Found in the CNS, the peripheral nervous 
system, and many other tissues, they are involved in the transmission of signals 
within the sympathetic and parasympathetic systems. For example, the fight or flight 
response results from alteration in noradrenaline and adrenaline levels by nAChR-
mediated signals.  

Acetylcholine is an agonist (activator) of nAChRs; it binds orthosteric (primary) 
binding sites, on which channel conformation alters and stabilises in an open state. 
Positive ions (e.g. Na+ or Ca2+) then cross the channel into the neuron, initiating an 
action potential or activating voltage-gated ion channels. nAChRs also have allosteric 
(located away from the active site) binding sites – the binding of allosteric ligands, 
such as nicotine, modulates the receptor indirectly. 

Neuronal-type nAChRs have five peptide subunits, each with four transmembrane 
domains. The subunits may be homomeric (one type) or heteromeric combinations 
of α2−α10 or β2−β4 domains. BNO’s priority candidate, BNC210, is a small molecule 
that binds the α7 nAChR at its allosteric site, and the MRK partnered programme in 
cognition is developing a candidate with a similar method of action (MoA).  

GABAA receptors 
GABAA receptors are a family of ligand-gated ion channels specific for (negatively 
charged) chloride ions. Their ligand is a neurotransmitter molecule called  
γ-aminobutyric acid (GABA), the major inhibitory neurotransmitter of the CNS. Its 
binding results in hyperpolarisation of neurons and inhibits neurotransmission by 
limiting action potential initiation. The Benzodiazepine drugs target GABAA, acting as 
positive allosteric modulators and having a tranquilising effect. BNO has an early-
stage drug candidate that targets GABAA channels for epilepsy treatment; this 
programme is on hold, pending partnership. 

Voltage-gated ion channels 
BNO also has pre-clinical candidates that target ion channels gated by cell membrane 
voltage changes. These function particularly in returning depolarised neurons to the 
resting state following action potentials; most are voltage-gated sodium (Nav) or 
voltage-gated potassium (Kv) channels. Since BNO’s voltage-gated channel 
candidates are in the preclinical phase, we do not describe them further in this 
report. 

Ion channels in oncology 
Recent data on ion channels as targets in the fields of immuno-oncology and 
cytotoxic cancer therapies are very promising. BNO is well positioned to become a 
leader in this area given its background as a genomics company: mutations in, and 
loss of/aberrant function or expression of, ion channels and transporters have been 
linked to certain cancer types. BNO has a pipeline of discovery-stage ion channel 
assets in oncology, where the therapeutic hypothesis involves reducing metastasis 
by therapeutically modulating ion channels with roles in: 

► Cell migration: e.g. TRP, sodium, or chloride channels 

► Cell adhesion: e.g. sodium or calcium channels 

► Cell cycle control: e.g. voltage-gated potassium channels 

Acetylcholine receptor 

 
Source: Bionomics 

 



Bionomics  
 

  

7th February 2018 11 
 

ionX platform 
ionX is an integrated platform of genomics and discovery technologies that 
underpins CNS drug discovery and development. It includes systems for: 

► Prediction:  of active or other binding sites, enabled by an understanding of the 
effects of functional mutations in ion channel genes. 

► Evaluation of drug leads: using high-throughput electrophysiology to analyse 
effects of early drug hits on electrical activity of cells. 

► Optimisation of leads: validation and optimisation of advanced leads/potential 
drug candidates using model systems: e.g. in vivo experimentation with 
transgenic mouse models (EpiMouse™) and proprietary cell lines. 

 

MultiCore platform 
MultiCore is a chemistry platform for computational discovery and synthesis of 
potential drug candidates. It underpins the Phase II CNS candidate BNC210 and the 
Alzheimer’s collaboration with MRK. 

► Identifies: drug-like organic small molecules through computer-aided 
pharmacophore modelling. 

► Produces: targeted and diverse molecule libraries with scaffold hopping 
approaches. 

► Scalable: for commercial synthesis of such molecules. 
 

This approach has the advantage of being quicker, more efficient, and more effective 
than producing and screening drug molecules using conventional approaches. Most 
small molecule drugs have complex ring structures that are difficult to synthesise, 
such that the computational stage of MultiCore reduces time and de-risks discovery. 
BNO’s methodology produces libraries that are specific to the target of interest with 
drug-like characteristics (e.g. moieties conveying bioavailability and potency). They 
are designed to have fewer manufacturing steps. 

Patents 
BNO’s patent portfolio is a total of 117 issued patents and 106 pending patent 
applications across Europe, the US, and Asia.  

► Platform technologies: BNO is the owner of 12 patent families covering 
discoveries made with its platforms, in addition to trademarks and know-how. 
It holds two patent families related to Parkinson’s disease and related disorders, 
and it has one application in chronic pain. 

► BNC210: It has nine patent families covering BNC210 and its congeners (related 
chemical entities) in the US, Europe, and Asia. Some cover the use of these in 
treatment of anxiety and other disorders. In 2012, BNO entered a collaboration, 
research, and licensing partnership with Ironwood Pharmaceuticals Inc for the 
development and commercialisation of BNC210; however, BNO re-acquired sole 
worldwide rights in 2014, with Ironwood retaining an undisclosed royalty interest. 

► BNC105: Eight patent families cover the candidate BNC105 and its congeners, 
and their use in cancer treatment. These will be out-licensed during partnering. 

► BNC101: BNO owns eight patent families covering BNC101 and its application in 
cancer stem cells. These will also be out-licensed during partnering. 
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Pipeline summary 

Allosteric modulator pipeline (synthetic small molecules) 

 Programme Indication(s) Stage Ion channel News flow 
timing estimate 

 

CN
S 

BNC210 
Generalised Anxiety Disorder (GAD) 
& Post-Traumatic Stress Disorder 
(PTSD) 

Phase II 
Negative allosteric modulator of 
nicotinic acetylcholine ion channel (α7) 

Mid-calendar 
2018 

 

Merck & Co 
partnership Alzheimer’s Disease, cognition Phase I 

Positive allosteric modulator of nicotinic 
acetylcholine ion channel (α7) 

 
 

Merck & Co 
partnership Chronic and neuropathic pain  Early pre-

clinical Sodium channel (Nav1.7)  
 

Undisclosed Pain, epilepsy, cognition, depression, 
PTSD 

Pre-
clinical Undisclosed (various)  

 

Immuno-
inflammation BNC164 Psoriasis, multiple sclerosis and uveitis Pre-

clinical Potassium channel (Kv1.3)  
 

Source: Hardman & Co Life Sciences Research; Bionomics  
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CNS pipeline 

BNC210 for anxiety 
Psychiatric disorders may develop slowly over time, be chronic with acute episodes, 
or surface and disappear periodically over a lifetime. They result from dysfunction in 
any of multiple domains of brain function, including cognition, motivation/reward, 
and fear/anxiety. For example, aBNOrmal expression  and/or function of the 
nicotinic acetylcholine α7 receptors (e.g. due to genetic mutation) has been reported 
to influence progression of diseases such as schizophrenia and Alzheimer’s disease. 

Mechanism of action 
BNC210 is a small molecule that binds to the allosteric binding site of the α7 nicotinic 
acetylcholine receptor (α7 receptor). It is a negative modulator, selectively and 
specifically reducing opening of the α7 receptor, having an effect only when the 
naturally occurring agonist is bound. Due to this allosteric action, it does not affect 
the active site or desensitise the receptor to acetylcholine, reducing side effects.  

α7 receptors are highly expressed in the brain and have been implicated as key 
mediators of emotional and memory responses. The aim with BNC210 is to 
normalise receptor activity in disorders where there is elevated acetylcholine 
neurotransmission, thereby reducing anxiety and depression. 

 

Activity of BNC210 

 
Source: Bionomics 

Indications 
BNC210 has wide potential in psychiatric and neurological disorders since 
α7 receptors are highly distributed throughout the nervous system and anxiety is 
often a co-morbidity of CNS disorders. BNO is initially developing BNC210 for the 
treatment of anxiety associated specifically with two indications:  

► Generalised Anxiety Disorder (GAD) 

► Post-Traumatic Stress Disorder (PTSD) 
 

Acetylcholine receptor 

 

Source: Bionomics  

https://en.wikipedia.org/wiki/Schizophrenia
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Phase I trials 
BNO has carried out six successful Phase I trials of BNC210, with more than 200 
healthy subjects dosed across Australia, the US, and France. BNC210 has progressed 
through safety, tolerability, formulation and dosing. Management has provided a 
great deal of relatively transparent clinical data – we provide highlights below. 

Safety 
Data from early trials have demonstrated safety and tolerability, including no 
cognitive or motor coordination impairment with BNC210 dosing. Certain side 
effects experienced with currently used drugs were not found. A Phase Ib trial did 
not identify BNC210 to affect attention, memory, psychomotor speed or sedation, in 
contrast to the negative effects with lorazepam (a benzodiazepine widely prescribed 
for a variety of disorders). The design was as follows: placebo controlled; double-
blind; double-dummy (alternating doses of placebo and drug); four-way crossover; 
24 subjects. This study also showed preliminary efficacy, with BNC210 dosing 
temporally associated with brain activity similar to that associated with the anxiolytic 
effects of lorazepam, measured using quantitative electroencephalogram (EEG). 

 Potential advantages of BNC210 

 BNC210 Valium and other 
benzodiazepines 

Prozac and some 
other SSRI/SNRIs* 

No sedation    
No withdrawal syndrome    
No memory impairment    
Fast-acting    
No drug-drug interactions    
Once-a-day dosing    

*Selective serotonin reuptake inhibitors/Serotonin–norepinephrine reuptake inhibitors 
Source: Bionomics 

Efficacy 
Two Phase Ib efficacy studies of BNC210 have been completed. In the first, 15 
healthy volunteers were administered CCK-4 (anxiogenic peptide) to induce panic 
systems – a validated model of a panic attack. Treatment with BNC210 resulted in 
dose-responsive reductions in the number and severity of panic symptoms 
measured by the Panic Symptom Scale and a more rapid return to normal emotional 
stability when compared with a placebo.  

BNC210 engagement with α7 receptor 

 

Source: Bionomics 

In the second study, engagement of BNC210 with the α7 receptor was demonstrated 
for the first time in people. Here, healthy subjects were administered nicotine to 

Human model of panic attack 

 
Source: Bionomics  



Bionomics  
 

  

7th February 2018 15 
 

activate nicotinic receptors, including α7. Brain activity was recorded using EEG: the 
nicotine responses were shown to be reduced by dosing with BNC210, consistent 
with engagement of BNC210 with its target and negative allosteric modulation. 

Phase IIa trial in GAD 
The latest trial to be completed was a Phase IIa efficacy trial in GAD patients, led by 
Professor Alan Young, the Director of the Centre for Affective Disorders at King’s 
College London. The trial was initiated in March 2015, with headline data reported 
in September 2016.  

Recruitment 
Since the enrolment of GAD sufferers not undergoing current treatment was 
essential, a new recruitment strategy was designed in order to make contact with 
potential trial participants. This strategy included an initial, voluntary online 
questionnaire for neuroticism (which is correlated with high anxiety), following 
which volunteers were identified for further screening: 24 unmedicated GAD 
patients were recruited.    

Design 
The aim was to evaluate whether BNC210 engaged the brain systems relevant to 
anxiety in patients, e.g. the amygdala, which is the brain’s ‘emotion centre’, has been 
shown to play a key role in fear and anxiety reactions. Two co-primary endpoints 
were investigated, measured using brain imaging technology:  

► Cerebral blood flow (CBF): CBF is thought to decrease during panic attacks (and 
is modulated by benzodiazepines), so changes were evaluated following 
treatment with BNC210. 

► Amygdala reactivity: BNC210-mediated reduction in amygdala activation was 
evaluated during the behavioural ‘Emotional Faces Task’, with patients asked to 
assess pictures of a range of facial expressions. 

 

The secondary endpoint was reduction in defensive behaviour following BNC210 
treatment. One type of defensive behaviour, threat avoidance, was evaluated using 
the ‘Joystick Operated Runway Task’ (JORT), which was developed for the trial by the 
investigators. The intensity of threat avoidance was measure through the force 
applied to the joystick in a simulation of landing a plane on a runway. 

The trial was randomised and double-blinded. Two doses of BNC210 were evaluated 
against two controls: placebo and the benzodiazepine lorazepam. Patients had the 
four treatments in a random order, separated by at least five days (four-way 
crossover). 

Top-line results 
 

Phase IIa study – effects of BNC210 in GAD patients 
Endpoint Observation Measurement BNC210 effect 

Co-primary Cerebral perfusion Arterial spin 
labelling Change (p<0.05) 

Co-primary Amygdala reactivity *fMRI in Emotional Faces 
Task Reduced (p<0.05) 

Secondary Threat avoidance 
intensity 

Force sensing in Joystick 
Operated Runway Task Decrease (p<0.05) 

*functional Magnetic Resonance Imaging 
Source: Bionomics 

 

Phase IIa trial in Generalised 

Anxiety Disorder successfully 

completed… 

 

…all three endpoints met 
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As announced in September 2016, all three endpoints were met, with statistically 
significant changes in CBF, reduced amygdala activation, and reduced avoidance 
behaviour when treated with BNC210. Effect size data were presented in May 2017 
at the Society of Biological Psychiatry Annual Convention in San Diego, California in 
a poster entitled ‘Modulation of Anxiety-Relevant Neural Circuits in Generalized 
Anxiety Disorder: A Novel Cholinergic System Pharmacotherapy Approach’. 

Cerebral perfusion 
Both doses of BNC210 resulted in statistically significant (p<0.05) increases in CBF 
compared with placebo, as shown in the areas of the brain highlighted in the scans. 

 

Cerebral blood flow changes 

 
Source: Bionomics 

Emotional Faces Task 
The Emotional Faces Task demonstrated that the lower dose of BNC210 reduced 
bilateral amygdala reactivity (measured using fMRI) to fearful faces when compared 
to placebo. In the context of previous research, this suggests that treatment with 
BNC210 could reduce the symptoms of anxiety disorders. Although lorazepam and 
the high dose of BNC210 also reduced activation, these effects were not statistically 
significant compared to placebo. Additional retrospective analysis of the data (not a 
trial endpoint) showed that connectivity between the left amygdala and the anterior 
cingulate cortex was reduced by BNC210 (p=0.04), consistent with anxiolytic activity. 
In pathological anxiety, this connectivity forms a circuit that is permanently 
‘switched on’ 1. 

Emotional Faces Task: amygdala reactivity 

 
 

Source: Bionomics 

                                                                                                                                                       
1 Robinson OJ, et al. The Adaptive Threat Bias in Anxiety: Amygdala-dorsomedial Prefrontal Cortex 

Coupling and aversive Amplification. 2012. Neuroimaging 60(1)  
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Joystick Operated Runway Task 
In this test, both the low and the high doses of BNC210 caused a statistically 
significant reduction (p<0.05) in the intensity of defensive behaviour. Lorazepam 
also reduced intensity, but it was not statistically significant compared to placebo. 
BNC210 therefore out-performed the acute standard of care in this scenario. 

JORT – BNC210 reduced defensive behaviour 

 
Error bars ± SEM 

Source: Bionomics 

Ongoing Phase IIb trial in PTSD: “RESTORE” 
The RESTORE trial was initiated in the second half of 2016, and enrolment should be 
completed early in calendar 2018 (fiscal 2H’18). Data reporting is expected around 
five months after completion. 

Indication 
The results from the above GAD trial provided proof-of-biology (e.g. anxiolytic 
activity) supportive of BNC210 in additional indications. PTSD is a complex disease 
with a range of symptoms that are grouped in to clusters (see page 25). 
Dysregulation of the hypothalamic-pituitary-adrenal (HPA) axis and imbalanced 
excitatory and inhibitory brain neurocircuits have been proposed to underlie PTSD 
symptoms. Based on its mechanism of action and pharmacology, BNC210 has 
therapeutic potential in at least four symptom clusters through reducing anxiety and 
amygdala hyper-reactivity. 

Design 
The ‘RESTORE’ trial takes BNC210 into Phase IIb development for further evaluation 
of the efficacy of BNC210 in symptoms such as anxiety and depression that are 
common to many CNS disorders. Specifically, the aim is to establish whether BNC210 
reduces symptoms of PTSD as measured using the CAPS-5 2 framework. 

Exploration of the BNC210 dose range in the Phase IIa GAD trial showed that the 
highest dose, 2000mg, had an effect that was not statistically significant when 
compared to placebo in the Emotional Faces Task. Therefore, a broader range of 
doses – 150mg, 300mg, and 600mg – are being evaluated in a twice-daily treatment 
schedule in RESTORE to ensure dosing covers the full range of drug exposures 
associated with efficacy observed in both GAD and CCK4 trials. The treatment phase 
                                                                                                                                                       
2 Clinician-Administered PTSD Scale for the Diagnostic and Statistical Manual of Mental Disorders, 5th 

addition 

Data from the Phase IIb trial of 

BNC210 in PTSD expected 2H’18 
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is 12 weeks in a four-arm, parallel, double-blind design, and is being carried out in 
two countries: Australia (five sites) and the US (20 sites). The number of patients 
required to power the study is 192, to be randomised 1:1:1:1. In addition to the 
primary and secondary endpoints (listed in the table below), the trial will explore 
associations among patient genotype and imaging pharmacodynamics markers. 

 

Phase IIb RESTORE study endpoints 
Endpoint Observation Measurement  
Primary Effects on PTSD symptoms Investigator rated CAPS-5 score 

Secondary Effects on other psychiatric outcomes, 
including anxiety and depression 

Multiple, e.g. Montgommery-
Asberg rating scale 

Secondary Effects on global functioning and quality of 
life 

Multiple, e.g. Clinical Global 
Impressions 

Secondary Effects on patient reported outcomes Multiple, e.g. Patient Global 
Impressions 

Secondary Safety and tolerability Multiple, e.g. Columbia Suicide 
Severity Rating Scale 

Source: clinicaltrials.gov 
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Oncology pipeline 
BNO is exploring options for monetisation of its clinical non-ion channel oncology 
assets. The company will complete the Phase I trial of BNC101 in colorectal cancer 
(estimated in mid-CY2018) and will continue to support ongoing BNC105 trials. We 
give an overview of the therapeutic candidates BNC101 and BNC105, with the 
expectation that there will be news flow within the next 12 months. 

BNC101 for colorectal cancer 

Mechanism of action 
BNC101 is a first-in-class, humanised monoclonal antibody (mAb; IgG1 subclass) that 
allosterically inhibits LGR5. The therapeutic hypothesis is that BNC101 will disrupt 
the regulatory module that involves LGR5 and RSPO (described below) to inhibit Wnt 
signalling. This should eliminate a key pathway of cancer stem cell (CSC) self-renewal. 

LGR5 and Wnt signalling 
BNC101 inhibits the cell surface receptor LGR5, which was discovered as a stem cell 
marker. Although characteristic of normal intestinal stem cells located at the base of 
intestinal crypts, it is over-expressed by colorectal tumour cells and is associated 
with high relapse rates in patients 3. 

Wnt signal transduction pathways pass signals into cells via receptors such as LGR5. 
LGR5 is particularly involved in the Wnt pathways that control the cell cycle, self-
renewal, and developmental processes; complex interactions among Wnt pathways 
and other cellular signalling cascades have effects that include regulating the 
expression of proteins like LGR5. As such, aberrant Wnt signalling is thought to be 
involved in CSC renewal and in tumour metastasis.  

The precise role of LGR5 receptors in the proliferation of cancer stem cells is partially 
understood. LGR5 receptors modulate Wnt signalling via binding of R-spondins 
(RSPO), mediating stem cell maturation and stem cell growth factors. LGR may be 
involved in cancer cell-cell adhesion. 

Indications 
BNC101 is in Phase I development for treatment of metastatic colorectal cancer. It 
has the potential to be developed also for other solid tumours, including pancreatic, 
breast and lung cancers, and cancers of the gastrointestinal tract. 

Pre-clinical data 
Anti-tumour activity 
Data from a variety of pre-clinical in vivo assays show the candidate to have anti-
tumour activity. For example, the growth of tumours derived from patient colorectal 
tumour tissue and grafted into mouse models (xenografts) is inhibited by BNC101. 

Combination with checkpoint inhibitors 
Since first approval in 2011, checkpoint inhibitor (CI) drugs have been particularly 
successful in treating cancers such as melanoma. However, since they target the 

                                                                                                                                                       
3 Wu XS et al. LGR5 is a potential marker of colorectal carcinoma stem cells that correlates with patient 

survival. 2012. World Journal of Surgical Oncology 10(1) 

Wnt pathway model 

 
Source: Redx Pharma 
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differentiated cells that comprise the bulk of tumours, there is a potentially exciting 
role for BNC101 in enhancing the effects of CIs in treating metastatic cancers by 
dampening immune tolerance of CSCs.  

In April 2017, BNO released significant data from pre-clinical studies that showed 
synergistic effects between BNC101 and CIs. Experiments were performed in a 
murine model of colorectal cancer using a murine-version of BNC101 and an anti-
PD-1 (the same target as the CI Keytruda (MRK)) antibody. These showed a 35% 
reduction in regulatory T cells (Tregs) compared with standalone CI use. Tregs 
modulate T cell responses – for example in maintaining tolerance to normal cells.  

There was also in vitro evidence of antibody recruitment to LGR5-expressing cells in 
the presence of BNC101. This suggests that BNC101 may also prime the immune 
system through the recruitment of NK T cells, and actively result in tumour cell killing 
through antibody responses. 

The precise molecular MoA has not been disclosed, or may be incompletely 
elucidated; however, Hardman & Co speculates that targeting LGR5 with BNC101 
may have a dual action, stimulating CSC maturation processes and also reducing CSC 
checkpoint-mediated immunosuppression. Through eliminating both CSCs and the 
differentiated cells of tumours, relapse should be prevented or significantly delayed, 
improving treatment outcomes and overall survival.  

Target engagement 
The ongoing Phase Ia clinical trial (below) has provided a great deal of material for 
investigating target engagement and BNC101’s MoA. BNO has analysed colon cancer 
biopsy tissue from patients treated with BNC101 in Phase I studies using protein 
detection techniques that showed co-localisation of BNC101 antibody with LGR5 
protein. The MoA of LGR5 was confirmed for the first time in these tissue samples: 
there were changes in the expression of genes involved in Wnt signalling and cell 
adhesion pathways, among others, as measured using mRNA sequencing. The 
magnitude of these changes also correlated with LGR5 expression, as detected using 
in situ hybridisation; together, these data are evidence that BNC101 engages with 
LGR5 and has an effect on the expression of genes involved in cell adhesion and Wnt 
signalling.  

Phase Ia trial in colorectal cancer 
The fully recruited Phase Ia trial is investigating administration of BNC101 in 22 
patients with metastatic colorectal cancer (mCRC) who have failed at least two lines 
of therapy. Full data are expected by the end of FY2018. Progress is summarised 
below. 

Dose finding 
The primary aim in Phase Ia is to identify a recommended dose for Phase II trials. 
There are two parts to dose finding: dose escalation and dose expansion. Escalation 
was completed in October 2017, with the recommended dose of 15mg/kg 
confirmed. There was no evidence of significant safety issues or dose-limiting 
toxicities.  

Dose expansion 
Following identification of the recommended dose level, BNO has also completed 
enrolment of the final expansion cohort. Initial ex vivo data were positive, supporting 
evidence of target engagement as described above in ‘pre-clinical’ information.  

Checkpoint inhibitor model 

 
Source: Terese Winslow LLC 2015 

www.cancer.gov 
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Partnering 
The positive data collected to date, combined with news on the Phase Ia clinical trial 
dose expansion, should support the company’s out-licensing efforts – Hardman & Co 
anticipates news on this by the end of 2018. Should prospective partners continue 
with BNO’s clinical development plans, the next clinical studies will include a Phase 
Ib trial of BNC101 in combination with standard colorectal cancer chemotherapy (the 
FOLFIRI regimen) in second-line treatment. Following completion, the candidate can 
be advanced into placebo-controlled Phase II trials, with biomarker data from Phase 
I used for patient selection. 

BNC105: vascular disrupting agent  
BNC105 is a small molecule candidate drug for solid and blood cancers, discovered 
using BNO’s MultiCore platform. Tumour cells can modify their local environment to 
avoid immune detection and also to induce angiogenesis – the formation of new 
blood vessels from pre-existing vascular structures. The therapeutic aim of BNC105 
is to prevent tumour angiogenesis in order to starve tumour cells of oxygen.   

Mechanism of action 
Vascular disruption 
BNC105 is a tubulin depolymerisation agent. Tubulin is a key protein in microtubules, 
a component of the cytoskeleton, that mediates cell shape and polarity, cell division 
and signalling, and cell migration. Depolymerisation of tubulin destabilises vascular 
networks, and when targeted to tumour cells, suppresses proliferation. 

Indications 
Therapies that prevent tumour-specific angiogenesis and release checkpoint-
mediated immunosuppression are applicable to multiple cancer indications. Pre-
clinical and clinical BNC105 data in solid tumours, including renal cancer, have shown 
BNC105 to selectively and effectively shut down tumour blood vessels without 
affecting those of other organs. More recently, BNC105 has been shown to restore 
the immune response within solid tumours; this is exciting because it is consistent 
with effective therapeutic use of BNC105 in combination with CIs. The compound is 
also being investigated in blood cancers such as Chronic Lymphocytic Leukemia (CLL), 
where it activates pro-apoptotic proteins that mediate cancer cell death. 

BNC105 proposed therapeutic model 

 

Source: Bionomics; modified from Muller, OncoImmunology, 2014 

BNC105 
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Anti-tumour immunity 
As the tumour vasculature is broken down, tumour cells will suffer from hypoxia and 
necrosis. This leads to changes in the tumour microenvironment, evoking antigen 
presenting cells displaying tumour antigens and cytokine mediated inflammatory 
responses. This model is presented in the graphic above. 

BNC105 clinical development 
BNC105 has been tested in three clinical trials prior to the recently initiated, ongoing 
Phase I trial in melanoma: 

► Ovarian cancer:  Phase I study in combination with chemotherapy in ovarian 
cancer. 

► Mesothelioma:  Phase II study, single agent.  

► Renal cancer:  Phase II study, also in combination, but here with a targeted signal 
transduction inhibitor called everolimus. 

 

Biomarker identification is continuing in parallel, as part of a Novartis-funded study 
of the renal cancer trial biopsies. 

Phase I trials 
There are two Phase I clinical trials currently underway. Both are funded by individual 
grants to BNO’s partners and are supported by BNO, e.g. a single and combination 
agent study in CLL is being carried out in the US at the Norris Cotton Cancer Centre, 
Dartmouth College.  

The more recently initiated trial (in February 2017) is in advanced melanoma patients 
who are unresponsive to targeted treatments such as BRAF and MEK kinase 
inhibitors. Funded by a A$2.25m grant from the Australian government’s Victorian 
Cancer Agency, it is being conducted at the Peter MacCullum Cancer Centre and the 
Olivia Newton-John Cancer Wellness & Research Agency. The study details are as 
follows: 

► Checkpoint inhibitor:  treatment is in combination with pembrolizumab 
(Keytruda). 

► Design:  Keytruda combined with BNC105 in 28-day cycles; dose escalation in a 
3+3 design; 20 patient expansion cohort; paired biopsies at 0 and 10-17 days. 

► Establishing:  safety; proof of biology; early efficacy. 

► Outcomes:  overall survival; progression-free survival; duration of response to 
the drug combination; effects on tumour microenvironment; biomarkers. 

► Target use: preventing resistance to targeted drugs; extending checkpoint 
inhibitor drugs to a wider patient population; improving efficacy of CI drugs in 
patients with melanoma brain metastases. 

 

News flow 
We expect news on a partnering/divestment deal within 12 months. 
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Partnerships 
Merck & Co – chronic pain & equity investment in BNO 
BNO signed its first agreement with Merck & Co (MRK, known as MSD outside the 
US and Canada) in 2013 – an option and licence agreement focused on discovery of 
new pain treatments. Under the terms of the agreement, which was initially for two 
years, MRK had the option to acquire an exclusive licence to a BNO compound for 
development and commercialisation. This would trigger option exercise fees and 
milestone payments of up to $172m, and potential royalties on net sales. 

BNO lists on its website a pre-clinical research programme ongoing in chronic and 
neuropathic pain but with an undisclosed candidate – Hardman & Co assumes that 
this is the collaboration with MRK. The original agreement was extended in October 
2015 for an undisclosed duration, concomitant with MRK taking a A$12.9/$9.0m 
shareholding (representing 4.5% ownership at the time). At the time of writing, MRK 
still holds 4.5% of BNO’s shares. 

Merck & Co – Alzheimer’s disease 
In 2014, Bionomics and MRK entered a second research collaboration and licensing 
agreement to discover and develop drugs for the treatment of cognitive impairment 
associated with Alzheimer’s disease, Parkinson’s disease, and other CNS disorders. 

Terms 
MRK funds all R&D activities, including clinical trials of candidates covered by the 
collaboration, and is responsible for global commercialisation of any that receive 
marketing authorisation. BNO delivers R&D based, for example, on its ionX and 
MultiCore technologies. MRK holds licences to the relevant technology, including the 
research programme formerly known as BNC375 and related compounds. 

BNO received $20m in upfront payments on signing the deal in 2014 and has 
potential to receive up to $506m on reaching pre-defined R&D milestones, in 
addition to royalties on sales of any commercialised products. BNO reached the first 
milestone in 2H’17, with the first administration of a candidate in a clinical trial. This 
triggered a $10m milestone payment to BNO. 

Clinical programmes 
A therapeutic candidate, derived from the molecule formerly known as BNC375, has 
now entered Phase I clinical development. This is a small molecule that targets a 
receptor ‘critical to cognitive processes’, which showed episodic and working 
memory-enhancing properties in animal models, through positive allosteric 
modulation of nicotinic ion channels (α7). Pre-clinical work demonstrated a wide 
therapeutic dose range and strong safety data; however, since initiation of the 
collaboration, further data have not been disclosed.  

Other partnerships 
BNO has a successful history of partnerships that validate its R&D offering. Its general 
strategy has always been to partner assets after successful proof-of-concept in 
human trials (Phase Ia). Ongoing partnerships include those with: 

► Genmab:  Signed in 2002 for the discovery of angiogenesis targets. In 2006, 
Genmab assumed responsibility for development of eight angiogenesis targets 
in exchange for licensing payments to BNO. 

Merck & Co partnership signed in 

2013… 

 

…MRK owns 4.5% BNO equity 
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► LabCorp:  LabCorp is the second-largest diagnostics provider in the US. In 2005, 
it was granted licences to commercialise two of BNO’s proprietary epilepsy 
diagnostic tests. BNO received licensing fees and continues to receive a royalty 
from sales. 

► Athena Diagnostics:  Signed in 2004, this is a strategic alliance for 
commercialisation of BNO’s genetic tests for epilepsy. BNO receives royalties. 

 

Historical partnerships 
Ironwood Pharmaceuticals 
From January 2012 to November 2014, BNO was in a research and licence agreement 
with Ironwood Pharmaceuticals, Inc. (NASDAQ: IRWD) where IRWD had full 
worldwide commercialisation and development rights to BNC210. The agreement 
was terminated through mutual agreement. BNO is obliged to pay IRWD a low single-
digit royalty on net sales of BNC210 if commercialised. 

Merck KGaA  
BNO’s first CNS R&D partnership agreement was signed in 2008 with Merck Serono, 
part of the Merck KGaA group. Details of the research programmes are limited, 
presumably because of the commercial terms; however, one candidate is mentioned 
in the company literature: this is a small molecule inhibitor of the potassium ion 
channel Kv1.3, which is found on the surface of T cells. Selective activation of helper 
and killer T cells is thought to be associated with damage to neurons in Multiple 
Sclerosis (MS). Inhibition of Kv1.3 is associated with reduced proliferation of these 
cells, and as such, this candidate is being developed for MS and other autoimmune 
conditions as part of the Merck KGaA collaboration. BNO’s Neurofit subsidiary was 
responsible for the animal model research work as part of the collaboration. 

A $2m upfront payment was received by BNO on signing, with potential for up to 
$47m payable to BNO for each selected compound on reaching pre-clinical and 
clinical milestones, plus undisclosed future royalties. Merck KGaA funded all the 
development, including staff scientists at BNO.  

The agreement was extended in 2011 for a year, following which the collaboration 
terminated and BNO took back the rights to Kv1.3. BNO expanded the programme 
into additional indications, including psoriasis, rheumatoid arthritis, and uveitis – we 
understand that this programme remains in pre-clinical development, and is patent 
protected until 2028, while the company seeks a development partner. 
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Target market 

Potential in PTSD 
PTSD symptoms 
BNC210 is an anxiolytic drug candidate. Anxiety is a major feature in PTSD, alongside 
a host of additional symptoms. The US Department of Veteran’s Affairs (VA) 
describes PTSD as: 

“the development of characteristic and persistent symptoms along with difficulty 
functioning after exposure to a life-threatening experience or to an event that 
involves a threat to life or serious injury” 

 

Why PTSD develops in some individuals is poorly understood. It generally appears 
following a traumatic event, such as combat or sexual assault, and patients continue 
to experience symptoms such as intense fear for months or years afterwards. A new 
system for coherent and consistency in diagnosis, called DSM-5 criteria, was recently 
introduced, whereby symptoms are arranged into four major clusters. 

 

PTSD symptom clusters 
Cluster Notes Application of BNC210  

Intrusion Nightmares; unwanted thoughts; flashbacks with associated 
emotional/physiological reactivity  Anxiolytic activity 

Avoidance Avoiding triggers for memories, including places and conversations   Anxiolytic, enhances fear 
extinction 

Negative mood/cognition changes Distorted blame of self/others; negative beliefs about the world/oneself Antidepressant effects 

Arousal and reactivity Angry, reckless, self-destructive behaviour; sleep and concentration 
problems; hypervigilance 

Reduction of amygdala 
hyperactivity 

Source: Bionomics 

 

PTSD treatment options 
SSRIs and medications not licensed for PTSD are often prescribed “off-label”: 

► Selective serotonin re-uptake inhibitors (SSRIs):  Sertraline (Zoloft) and 
paroxetine (Paxil) are the only FDA-approved drugs for PTSD – side effects 
include nausea, and sexual dysfunction. Their efficacy in PTSD is debated 4. 

► Serotonin-norepinephrine re-uptake inhibitors (SNRI):  Fluoxetine and 
venlafaxine are recommended by the VA as first-line treatments. Efficacy with 
these drugs is also debated, and side effects include weight change and suicidal 
thoughts in adolescents. 

► Benzodiazepines:  An old class of drugs first discovered in the 1950s, 
benzodiazepines include diazepam (Valium) and lorazepam. The latter is 
frequently used for treatment of PTSD, but this is actively discouraged by VA due 
to multiple side effects and limited efficacy. 

► Anti-psychotics:  Also known as major tranquilizers, these are used for 
management of psychosis by blocking dopaminergic pathways. 

                                                                                                                                                       
4 Pharmacotherapy for Post-Traumatic Stress Disorder in Combat Veterans (2012) W. Alexander. 

Pharmacy and Therapeutics 37(1):32-38 
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Treatment with the currently available medications is complex and challenging, 
having to be tailored to each individual depending on the combination of symptoms. 
In general, available drugs are either ineffective or present debilitating side effects, 
such as nausea and sexual dysfunction. Only two drugs (both SSRIs) are approved by 
the FDA for PTSD – moreover, the DoD VA specifically and highly recommends 
trauma-focused psychotherapy over the available pharmacotherapies.  

With debated efficacy and lack of patient adhesion to treatment, a variety of 
additional medications such as lorazepam (a benzodiazepine) are commonly 
prescribed off-label. Given mounting evidence on the harms of chronic use of 
benzodiazepines, these are being over-prescribed. Benzodiazepines have not been 
shown to be useful in treating the major PTSD symptoms, and the associated ‘mental 
clouding’ reduces the effectiveness of psychotherapy. There is even a 50% increase 
in overall mortality rates associated with long-term benzodiazepine use, including 
overdosing and sudden unexplained deaths 5. 

Addressable market 
An estimated 8% of the US population will experience PTSD in their lifetimes. There 
are around eight million people suffering in a given year, a high proportion of which 
are military veterans or children and women who are victims of rape. At present 
around 89% of US Veterans are treated with SSRIs5, but, given the limitations of 
existing treatment options, and the number of sufferers, there is a clear unsatisfied 
need for new or improved pharmacotherapies. In addition, with an economic burden 
of $12bn 6 from PTSD in the US and EU (including ancillary costs), the burden on 
health systems could be significantly reduced with effective PTSD treatment options. 

We were unable to find a market size estimate for PTSD; however, at $78bn 7, the 
global CNS market was larger than any other therapeutic market, except for 
cardiovascular. If the growth trajectory of CNS disorder prevalence continues, and as 
additional drugs come on the market, the size of the PTSD market will grow. 

Populations suffering from PTSD 

 
Selection of US data 

Source: Bionomics (Data); Hardman and Co Life Sciences research 

                                                                                                                                                       
5 U.S. Department of Veterans Affairs (www.ptsd.va.gov) 
6 Pragma Therapeutics 
7 Venturing into a new era of CNS drug development to improve success. 2015. L. Ereshefsky, R. Evans, R. 

Sood, D. Williamson, B. English. Paraxel®. 
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Potential in GAD 
GAD symptoms 
Unlike temporary low-to-medium levels of anxiety, GAD is a chronic disorder 
characterised by persistent, uncontrollable, and excessive worry and anticipation of 
disaster. In the US, it is diagnosed when an individual experiences anxiety more often 
than not for a period of at least six months, and has at least three symptoms 
(including restlessness, lack of concentration, difficulty sleeping, and poor 
concentration). Physical symptoms can be gastrointestinal disturbance, 
hyperventilation, headaches, and chest pain. As with PTSD, diagnosis is often made 
by grouping symptoms into DSM-5 criteria. 

Causes 
As with all psychiatric disorders, there is a high rate of co-morbidity with this 
indication. Depression, in particular, is often present with GAD – some believe that 
anxiety is a residual state that remains after an episode of depression, but, in 
general, the aetiology of GAD is incompletely understood. It is likely that a 
combination of genetic predisposition, personality, and family background increases 
the risk of developing GAD, with adverse early experiences or stress acting as 
triggers. 

Treatment options 
Psychotherapy has the longest duration of effect, followed by SSRIs. As with PTSD, 
benzodiazepines are overprescribed. There are at least seven drugs approved by the 
FDA for GAD: these include several benzodiazepines, SSRIs and SNRIs, and a drug 
called buspirone. In the UK, buspirone is not indicated for GAD, and is used only for 
short-term anxiety relief. The economic burden of the condition is increased by the 
associated absenteeism from work and effects on family members. 

Addressable market 
Anxiety disorders are likely to be underdiagnosed, yet surveys still indicate that a 
third of the global population suffers from anxiety in their lifetimes. In a given year, 
around 3.1% of the US population will have GAD, and 30% of these are severe cases, 
representing around three million individuals. Studies consistently show that women 
are twice as likely to develop GAD because of environmental and 
genetic/neurological factors. In both men and women, although first onset is usually 
in young to middle-aged adults, the biggest burden is in those over 40 years of age. 

Global anxiety and depression markets could reach $18bn by 2020 – about half of 
this will be sales of drugs, as opposed to therapy or devices. The former is composed 
largely of sales of generics, although declining sales of branded but off-patent drugs 
manufactured by big pharma (e.g. Prozac, Eli Lilly) still contributed >$3.7bn to global 
sales in 2016 (Hardman & Co data). Since there are no drugs approved only in GAD, 
it is difficult to estimate the size of the drug market for GAD specifically. 

 

 

GAD is a chronic disorder resulting 
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Commercial strategy 

BNC210 route to market 
Regulatory 
BNO’s principal drug candidate, BNC210, has two separate Investigational New Drug 
(IND) designations from the US FDA. INDs allow distribution of candidate drugs, e.g. 
to clinical trial centres, and IND authorisation is the first major encounter for a 
candidate drug with the regulators, facilitating a relationship between the sponsor 
and the FDA, and establishing communication channels.  

In the case of BNC210, one IND is specifically in PTSD. Because there have not been 
any new approvals in PTSD in 30 years, there could be an opportunity to achieve 
Breakthrough Designation (BTD) from the FDA in this indication. An expedited 
regulatory review could then be possible, representing a faster route to market, in 
addition to more frequent interaction with the regulator. An application for BTD can 
be submitted once Phase II data are analysed and available: thus far, the Phase IIb 
trial in PTSD is demonstrating significant advantages over existing options. BTD could 
also help with registration of BNC210 in additional indications and would be 
attractive to potential partners. 

The process in other jurisdictions is slightly different. Currently, BNO holds Clinical 
Trial Authorisation (CTA) for BNC210 in the UK, and authorisation either under the 
Clinical Trial Notification (CTN) Scheme or the Clinical Trial Exemption (CTX) Scheme 
in Australia to run its trials.  

Given the role of the US DoD VA Association in providing options for care of PTSD in 
veterans, it is Hardman & Co’s assumption that the company will focus its efforts on 
achieving regulatory authorisation and launch in the US (with veterans the initial 
focus), seeking authorisation in the EMA/UK thereafter. 

Reimbursement 
When BNC210 does enter the US, it would be to BNO’s great advantage to seek 
reimbursement via Medicare and, particularly, Medicaid. The latter is the federal-
state programme that supports individuals without access to private health 
insurance due to limited resources.  

Moreover, a Federal Supply Schedule (FSS) contract with the VA’s Veterans’ Health 
Association, the biggest integrated healthcare system (IHS) in the US, would 
maximise access to veterans with PTSD. Group Purchasing Organisations (GPOs) are 
central to providing access to IHSs in the US – they negotiate contracts and pricing 
with vendors (manufacturers or distributors) on behalf of their member 
organisations (hospitals, nursing homes, community clinics, etc). Therefore, 
agreements with GPOs would maximise BNO’s penetration of the US market, via 
both the Veterans’ Health Association and other member organisations. 

Partnerships 
The regulatory and commercial environment in the CNS drug industry is such that 
the expertise of a larger biopharmaceutical organisation is almost essential for 
progression of BNC210 past Phase II. The company has announced that it will look to 
partner the asset in the medium term, a strategy in which it has experience given its 
successful history partnering with industry. Partnering de-risks both the financial 
costs and the probability of reaching the market. 

Role of GPOs 

 
Source: Hardman & Co Life Sciences Research 
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Competitive landscape 

Background to CNS drug development 
There has not been a major wave of innovative new drugs for psychiatric disorders 
since the 1980s and early 1990s when blockbusters such as Prozac (originally 
discovered by Eli Lilly in 1972) and other SSRIs were brought to the market. Success 
slowed throughout the 2000s, with several big pharmaceuticals companies 
(including Novartis, AstraZeneca, and GlaxoSmithKline) eventually shutting down 
significant portions of their neuroscience research divisions – around 2010. The 
figure for the associated industry-wide cuts in neurological drug R&D spend was 70% 
in a 10-year period. 

The chart below, while showing small increases in CNS approvals each period, 
includes all neurological disorders, including psychiatric disorders, Parkinson’s 
disease, pain, and stroke. Many of the new psychiatric approvals have been ‘me too’ 
drugs – those with a similar MoA or containing similar compounds – and while these 
may have better side-effect profiles, they have not greatly improved the outlook of 
those living with chronic mental disorders.  

It can take more than 20 months longer to develop a psychiatric drug than others 
and they are less than half as likely to reach the market. The complexity of 
neurobiology greatly complicates discovery, pre-clinical development, and clinical 
development, as described below. 

Comparison of new drug approvals  

 
Source: Tufts Center; Paraxel7 

Common CNS drug types 
Biological mechanisms of executive function, emotion, and cognition are not 
completely understood, and this is at the core of the complexities in delivering new 
classes of drugs for psychiatric disorders. For example, the same symptoms in 
distinct disorders may be caused by dysfunction in different neurocircuits. The 
pathological phenotype of psychiatric disorders can therefore be hard to define: 
although some of the molecules, cells, synapses, and circuits involved may be 
understood, their specific effects on mood and behaviour may not be. 
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This has, conventionally, necessitated drug discovery using phenotypic methods 
rather than rational drug design, with the direct result that the MoA of many 
psychotropic medicines is not precisely understood, e.g. although SSRIs are thought 
to reduce serotonin breakdown, the effects on the neurocircuitry are unclear. 

Approved psychotropic drugs, examples 
Group Drug, brand Class Description Indication 

Antidepressant  fluoxetine 
(Prozac) SSRI Hinders breakdown 

of serotonin 
Clinical 
depression 

Antipsychotic     

First generation chlorpromazine 
(Thorazine)   Anti-cholinergic Schizophrenia 

Atypical aripiprazole 
(Abilify)   Major depressive 

disorder 

Anxiolytic lorazepam 
(Ativan)  Benzodiazepine Acts on GABA 

receptor Severe anxiety 

Source: Hardman & Co Life Sciences Research 

 

Two atypical antipsychotic drugs have been approved more recently:  

► vortioxetine (Brintellix): approved in 2013; manufactured by Takeda for 
depression; a Serotonin Modulator and Stimulator (SMS). 

► nortriptyline (Rexulti): approved in 2014; manufactured by Lundbeck for 
schizophrenia and major depressive disorder (MDD); a tricyclic Serotonin–
Dopamine Activity Modulator (SDAM). 

 

CNS opportunity 
 

Disability Adjusted Life Years (DALYs)  

  

2005 data; neurological disorders: cerebrovascular, psychiatric, et.c 
Source: WHO. “Neurological disorders, Public Health Challenges” Chapter 2: Global Burden 

 

The limited treatment options are not due to a lack of market opportunity: 

► Burden:  over one billion people suffer from disease of the CNS worldwide 

► DALYs:  neuropsychiatric are responsible for the biggest losses globally 

► Prescriptions:  more than 20% of the US population takes a psychiatric drug 

► Cost:  in the US and EU, the total cost to healthcare systems is around $2tr7 
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Ion channels as targets in CNS disorders 
Drug approvals 
Ion channel drugs (for all indications) comprise about 20% of FDA licensed 
medications, the second-largest class 8. They are prevalent in hypertension and CNS 
(neurological and psychiatric disorders) but less so in oncology. Part of the reason 
for this is ion channels’ ubiquity in physiological processes and the exposure of their 
receptors on the cell surface, resulting in the development of many drugs with 
relatively simple therapeutic activity e.g. ion channel blockers. 

The first psychiatric drug was approved in the 1950s. Around 78 new molecular 
entities (NMEs) have been classified by the FDA for psychiatric disorders since, 
leading to one new non-‘me-too’ drug approval each year, about double the rate in 
neurological disorders. The most recent new psychosis drug approval was in 1984 
and only 12% of psychiatric approvals have being for anxiety. Conversely, target 
classes have been fairly static with 90% of psychiatric NMEs targeting G-Protein 
Coupled Receptors (GPCRs), ion channels or ion transporters 9. This is slightly greater 
than the equivalent for neurological NMEs (shown in pie chart on left) 10. 

As mentioned, many NMEs were phenotypically discovered. Their targets have been 
elucidated retrospectively (e.g. using new crystallography modelling techniques); 
however, as ion channel sub-structure has become better understood, there has 
been a realisation that more selective and subtle manipulation of ion channel targets 
is needed. Unfortunately, several ion channel antibiotics (e.g. Grepafloxacin) and 
antihistamines (e.g. Terfenadine) were removed from the market in the 1990s/2000s 
because of cardiac arrest from non-selective ion channel inhibition. 

Targeting ion channels 
Ion channels exist in three states: activated, deactivated, or inactive. These are 
maintained by the conformation of the channel, regulated by one or more associated 
receptors. The receptors may also have multiple binding sites. Molecules that bind 
ion channel receptors may be: 

► Agonists: increasing conductivity of the ion channel. 

► Antagonists: reducing conductivity of the ion channel. 

► Allosteric modulators: subtle modulation of ion channel conductivity via 
regulating receptor activity. They may be negative allosteric modulators (NAMs) 
that selectively inhibit the receptor or positive allosteric modulators (PAMs) that 
selectively potentiate the receptor. 

 

About 70% (n=54) of NMEs in psychiatric disorders have been antagonists or 
inhibitors: the benzodiazepines (e.g. Valium and lorazepam) are a good example. 
This is partly because antagonists cause bigger responses in phenotypic screens. 
They bind to the active site of receptors and compete with naturally occurring 
regulatory molecules, however, resulting in a tendency to desensitise it when used 
over extended periods. 

 

                                                                                                                                                       
8  www.ucsf.edu/news/2015 
9  An analysis of FDA-approved drugs for psychiatric disorders. 2015 (20):3. M. Kinch. Drug Discovery 

Today. 
10  An analysis of FDA-approved drugs for neurological disorders. M. Kinch. 2015 Drug Discovery Today 

(20):9 

Neurological NME targets 
 

 
 

Source: Kinch 2015  
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There is a current trend for ‘repurposing’ recreational drugs as new treatments for 
stress-related disorders. Ketamine is a potent blocker of c (NMDA) ion channels and 
is being prescribed off-label for the treatment of both GAD and PTSD via blood 
infusion. Johnson & Johnson has a ketamine-related drug in clinical trials. Similarly, 
MDMA is in Phase III trials for PTSD paid for by MAPS, a not-for-profit research 
organisation in California. 

The next wave of ion channel drugs is likely to be NAMs and PAMs, which result in 
dose-dependent, selective pharmacological modulation of brain circuitry. They do 
not compete with natural regulatory molecules because they bind the allosteric site 
of receptors and they have a subtler effect on ion channel activity because of this. 
Synthetic small molecules are likely to come first, but ion channel receptors do 
possess sites accessible to modulation by antibodies – this should also be watched. 

BNO’s competitive advantages 
Historically, CNS drugs fail have tended to fail in late-stage trials if at all, representing 
big opportunity costs on top of direct losses from investment. BNO has advantages 
in most of the earlier stages of drug R&D, in addition to expertise in allosteric 
modulators, which make it a leader in the field and will significantly de-risk clinical 
development by its partners. 

CNS biology 
As neurological science advances, the search for new targets should accelerate. In 
the meantime, this is being guided by biomarker identification, the use of high-
throughput next-generation technologies, protein prediction and epigenetic 
profiling, and advanced imaging technology.  

BNO has expertise in ion channels and neurobiology, plus proprietary technology 
platforms that give it an advantage in drug discovery:  

► Ion channel focus: The complexity of the CNS and of ion channels as targets 
means BNO’s core focus on ion channels is a competitive advantage over 
companies with CNS pipelines but not with allosteric modulator candidates. 

► CNS offering:  BNO has strong relationships with key opinion leaders (KOLs) who 
are at the forefront of psychiatric clinical research (e.g. scientific advisors, see 
page 48). It has a long history of specialised CNS drug R&D that has not been 
vulnerable to the re-structuring often encountered by subject-specific R&D 
groups in big pharma. 

 

Drug discovery 
The aforementioned expertise in CNS biology and its history as a genomics company 
in epilepsy means that BNO is well positioned for focused target and drug candidate 
discovery: 

► Prediction: it is well positioned to identify the genetic or molecular causes of 
psychiatric and other neurological disorders (e.g. associations among mutations 
in ion channel protein-coding genes and disease symptoms). 

► Targets: unlike conventional approaches, the ionX platform is a methodological 
approach for specific and focused identification of ion channel targets, including 
with electrophysiology, allowing bottom-up target discovery. 

 

The identification of molecules that ‘regulate’ targets of interest in a clinically 
meaningful way also requires a great deal of expertise. Many molecules are screened 
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and can only be advanced if they are selective and specific, and can feasibly be 
synthesised in high quantities. Formulation is also a hurdle since active ingredients 
must be able to cross the blood-brain barrier and, in most cases, be amenable to oral 
administration. 

► Technology platforms: the combination of MultiCore and ionX allows BNO to 
design compounds that specifically target receptors on their ion channel targets.  

► Subsidiaries: contract research expertise in its French subsidiaries provides 
analytical and medicinal chemistry support for small molecule synthesis. 

► Phenotypic effects:  BNO has proprietary cell lines and transgenic mouse models 
that it uses to study the phenotypic effects of drug candidates. 

 

Pre-clinical testing 
Even once candidates are progressed into animals, it is particularly difficult to 
generate models of human CNS disorders – degenerative diseases like Alzheimer’s 
cannot properly be modelled in the lifespan of a mouse and drug candidates that 
show promise in animals may have no effect in patients. It is (broadly) inherent that 
CNS drugs without large side-effects do not have large effects on symptoms, given 
the complexity and connectivity of the neurocircuitry. However, advanced animal 
models are essential for pre-clinical validation of target engagement. 

► Mouse models: BNO’s ion channel-specific mouse models in the ionX platform 
facilitate both target discovery and testing of the phenotypic effects of allosteric 
modulation by drug candidates. 

 

Clinical testing 
On entering clinical development, there are a host of potential complications 
particular to CNS drugs. Conventional trial designs often have a duration insufficient 
to capture disease progression. Recruitment is not straightforward: diagnosis on 
observation of symptoms makes it difficult to recruit well-defined patient 
populations, and there may be great heterogeneity among patients, resulting in high 
non-responder rates.  

There is also the placebo effect issue in psychiatric disorders whereby a ‘response’ is 
measured even in a negative control group. The placebo effect can be amplified by 
patient inclusion criteria, trial duration, and by the disorder under investigation.  

All of the above means that many CNS drugs fail in Phase II/III, not necessarily 
because they are ineffective but because efficacy endpoints have not been reached. 

► Trial recruitment: Established relationships between BNO and KOLs have helped 
with the development of innovative and bespoke online surveys for the 
recruitment of untreated patients. There is a trend for such methods particularly 
in the CNS therapy area, with companies such as Cambridge Cognition (COG.L) 
and Cogstate (ASX.CGS) specialising in digital services such as patient 
identification. 

► Clinical testing: BNO’s targeted approach to drug discovery and its strong KOL 
relationships help de-risk clinical development.   

► Biomarkers: BNO’s progress in the development of biomarkers (both internally 
and in partnership) is very encouraging for patient recruitment into clinical trials, 
for personalised treatment should the candidate reach the market, and for 
advancing understanding of the aetiology of disorders such as PTSD. 
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Pipeline 
► Size: BNO is unusual among the competition in having five ion channel 

programmes under way, including two allosteric modulators in CNS. 

► Advancement: Positive safety and efficacy data from BNC210 Phase II trials are 
very encouraging. 

► Validation: The ongoing partnership with Merck & Co (MRK) in CNS is validation 
of the company’s capability: note that MRK has not taken development of the 
candidate in-house, demonstrating BNO’s capability. 

 

Strategy 
 

Success of partnered and unpartnered drug candidates 

 
Source: Deloitte 11 (data) & ‘Biotechnology Entrepreneurship’ 12 (chart) 

As with many small biopharma companies, there are areas in which BNO does not 
currently have sufficient in-house capability to deliver to the market. These include 
regulatory expertise (e.g. for taking candidates through marketing authorisation 
applications), health economics experience (for pricing and reimbursement 
agreements), manufacturing and marketing capacity, and distributer relationships.    
BNO has clearly stated its strategy to partner BNC210 in the near- to medium term. 
If successful, this should mitigate these risks. Partnered compounds are 34% likely to 
reach the market, compared with un-partnered candidates, which are only 11% likely 
(based on 30 years of data, where partnered refers to co-development, 
collaboration, co-marketing, research licensing, etc.). The ongoing partnership with 
MRK in Alzheimer’s disease is validation of BNO’s appeal to big pharma. 

The competition 
BNC210 is a NAM of the α7 nicotinic acetylcholine receptor (nAChR). Most ion 
channel targets of CNS developmental drug candidates in the industry are GABA, 
glutamate, NMDA, and nicotinic ion channels, and candidates are mainly 
agonists/antagonists. To our knowledge, there is not another allosteric modulator of 
nicotinic acetylcholine receptors as clinically advanced as BNC210 in CNS. BNC210 is 
a novel compound, which is first-in-class with respect to its target. 

                                                                                                                                                       
11 ‘Executing an open innovation model: Cooperation is key to competition for biopharmaceutical 

companies’ 2015. Deloitte Center for Health Solutions 
12 ‘Biotechnology Entrepreneurship: Starting, Managing, and Leading Biotech Companies’ 2014. Craig 

Shimasaki 
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Existing approved CNS drugs 

Gated Ion channel 
types Notes 

Marketed drugs  

Drug (brand) Primary 
indication Ion channel Patent 

expired? Annual/peak sales 
 

Ligand Nicotinic  Varenicline 
(Chantix)   

Tobacco 
dependence α4β2 No - 2020 $0.8bn (2016)  

 GABAA 
Benzodiazepines 
enhance effects of 
GABA 

Lorazepam 
(Ativan) Anxiety  Yes $3.8bn (*cumulative) 

 

   Zopiclone 
(Zimovane) Insomnia  Yes $1.6bn 13 (2007)  

 Glutamate 
e.g. NMDA receptors, 
calcium channels, 
AMPA, Kainate 

Memantine 
(Exiba)  

Alzheimer’s 
disease NMDA Yes $2m (2015) 

 

 Serotonin (5-
HT3)        

Voltage 

Voltage-
dependent 
calcium or 
potassium or 
sodium 

T-type channel  Pregabalin 
(Lyrica) 

Seizures, GAD, 
neuropathic pain 

Voltage-
gated 
calcium 

No – 
2018 US $5.0bn (2016) 

 

G 
protein  GABAB Potassium channel, 

action potentials       

 Dopamine        

 Serotonin  
(5-HT1,2,4-7)        

Combin
ation TRP Increased recent 

interest NA   NA NA  

List is not comprehensive – relevant examples only. *Cumulative sales during patent life 
Source: Hardman & Co Life Sciences Research 

 

Note: G protein-gated ion channels are associated with a specific type of G protein-
coupled receptor (GPCR). There are many classes of GPCR, the majority of which do 
not interact directly with ion channels and are involved in cell-signalling pathways. 
Also, targets of SSRIs are not fully elucidated, but the primary receptor is a family of 
transporter proteins called SERT or 5-HTT (as opposed to the 5-HT receptors 
associated with ion channels). 

In drawing out the competition we focus on relevant speciality biopharma 
competitors with small molecule ion channel allosteric modulators in development 
for CNS disorders. There are many Contract Research Organisations (CROs) with ion 
channel technology platforms and expertise – we highlight one of these (Evotec) for 
comparative valuation purposes. Many big pharma companies have ion channel 
drugs in their portfolios, but less so in the CNS therapy area, and very few have 
allosteric modulators in the pipeline. Roche, Pfizer, and MRK have disclosed clinical 
programmes involving allosteric modulation of ion channels in CNS, but these are 
more likely to become strategic partners to, or acquirers of, BNO assets. 

SAGE Therapeutics 
SAGE is an exciting, clinical-stage biotechnology company in the psychiatric sector, 
with a pipeline of allosteric modulators for CNS disorders, including postpartum 
depression, MDD, and Parkinson’s disease. Its ion channel focus is on GABAA ion 
channels, unlike BNO. However, although SAGE’s priority indication is depression, 
rather than GAD or PTSD, depression is a co-morbidity of anxiety, so we do view 
SAGE as a competitor of BNO. This is exemplified by the SAGE-217 candidate, which 
is being developed for four CNS disorders including MDD. 

                                                                                                                                                       
13 Ion Channel Modulator Pipelines. Peter Norman, 2009. Insight Pharma Reports 

https://en.wikipedia.org/wiki/5-HT3_receptor
https://en.wikipedia.org/wiki/5-HT3_receptor
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SAGE’s two lead candidates have recently attracted press interest because of 
positive top-line results from Phase II and III trials: 

► Brexanolone: the lead candidate (intravenous injection), with both 
breakthrough designation (FDA) and PRIME designation (EMA); not a synthetic 
molecule, but a proprietary formulation of allopregnanolone; met primary 
endpoints in two Phase III trials in postpartum depression, with efficacy durable 
over 40 days. 

► SAGE-217: a new mechanism oral drug candidate for depression; top line Phase 
II results in MDD announced December 2017 include primary endpoints met, 
profound and durable improvements over six-week period, and high statistical 
significance. 

 

Saniona 
The closest competition to BNC210 in terms of class is in preclinical development by 
Saniona, a development stage, Danish biopharmaceutical company listed on the 
Nasdaq Stockholm Small Cap. Saniona has ion channel programmes in CNS, 
metabolic diseases, and autoimmune diseases, one of which is a PAM of α6 nicotinic 
acetylcholine receptors localised to the dopaminergic neurons affected in 
Parkinson’s disease. This is much earlier stage than BNC210. 

Addex Therapeutics 
Addex, listed on the SIX Swiss Stock Exchange, states its focus as ‘development of 
novel, orally available, small molecule allosteric modulators for neurological 
disorders’. It has five clinical programmes and six pre-clinical programmes, all of 
which are NAMs/PAMs in CNS – two pre-clinical programmes are in PTSD and 
depression; however, these are still in the lead optimisation stage. It should be noted 
that most of the targets are glutamate or GABAB channels and none are nicotinic. 
Addex’s lead drug candidate is entering Phase III trials for Parkinson’s disease. 

Evotec 
Evotec has a broad pipeline of clinical candidates, with seven neurology (as opposed 
to psychiatric) drug candidates partnered with other companies. Several of the latter 
have ion channel targets – the relevant programme here is a collaboration with 
Zhejiang JingXin Pharmaceutical Co. for the development of a PAM of a GABAA in 
insomnia. This candidate has been through two Phase II studies conducted by Evotec, 
but latterly development has been carried out by JingXin, and it is not clear how the 
asset is currently positioned.   

Pragma Therapeutics 
Pragma is a young, private biotechnology company focused on development of 
therapeutics for stress-related diseases. It presents competition to BNO because its 
priority candidate is an allosteric modulator of a glutamate receptor specifically in 
PTSD, although it is still in animal studies. 

Hydra Biosciences 
A company worth watching, although not currently competition to BNO, is Hydra 
Biosciences, a US company with a pipeline of candidates that allosterically modulate 
TRP receptors. It has a partnered programme in CNS with Boehringer Ingelheim, but 
the primary indication and clinical-stage are not disclosed. 
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Autifony Therapeutics 
Autifony is a private UK company formed in 2011 as a spin-out from GlaxoSmithKline. 
It focuses on disorders of the CNS – notably it has a voltage-gated ion channel PAM 
programme entering clinical development. This lead compound is being developed 
initially for schizophrenia and is partnered with Boehringer Ingelheim. 

Roche 
With 16 disclosed clinical development programmes in CNS disorders, of which at 
least four are for small molecule candidates targeting ion channels, Roche is the 
biggest company with R&D in CNS ion channels. Importantly, one of its Phase I 
internal programmes, Basmisanil, is a NAM of a family of GABA ion channels called 
GABRA. The stated indication is ‘cognitive disorders’, comparable with BNO’s 
partnership with MRK for cognition in Alzheimer’s Disease. Basmisanil is less 
clinically advanced than, and in a different class (of ion channel targets) from, 
BNC210. 

Pfizer 
In early January 2018, Pfizer announced that it was closing its neuroscience division. 
It has nine disclosed CNS clinical programmes, with four in Alzheimer’s disease, but 
none in PTSD or anxiety/depression. At least two programmes involve ion channels: 
there is a PAM of a glutamate receptor, AMPA, being developed for cognitive 
symptoms in schizophrenia, and there is a Phase I programme involving a cholinergic 
modulator in Alzheimer’s disease, although the MoA is not detailed. The company 
has said that it will set up a venture arm to fund early-stage neurology drug target 
research at smaller biotechnology companies. It is likely to then re-acquire them. 
This model could be timely for BNO.  
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Financials and investment case 

Profit & Loss  
► Sales: Revenues, as reported by the company, are recognised differently by 

Hardman & Co: R&D incentives repaid by the government are classified as R&D 
tax rebates; up-front, milestones and royalties from licensing deals are classified 
as other income. Therefore, in the case of BNO, sales essentially reflect the 
service side of the business.  

► R&D investment: Ongoing trials are expected to maintain R&D spend at around 
A$24.0m in 2018, with this falling back in fiscal 2019 as the PTSD trial concludes. 

► EBIT:  The underlying operating profit/loss is driven by the investment in R&D 
and the corporate overhead (SG&A). Timing of licensing deals will determine the 
overall profitability of the group each year. 

 

Profit & Loss account 
Year-end June (A$m) 2015 2016 2017 2018E 2019E 2020E 
AUD:EUR 1.44 1.52 1.45 1.45 1.45 1.45 
AUD:USD 1.20 1.37 1.33 1.33 1.33 1.33 
Sales 6.79 7.14 5.53 5.90 6.20 6.50 
COGS 0.00 0.00 0.00 0.00 0.00 0.00 
SG&A -9.32 -11.85 -7.78 -8.80 -9.10 -9.30 
R&D -23.18 -24.77 -24.22 -24.00 -12.00 -12.00 
EBITDA -22.65 -24.95 -10.11 -10.35 21.25 21.55 
Depreciation -0.51 -0.62 -0.46 -0.46 -0.46 -0.46 
Amortisation -1.20 -1.32 -1.29 -1.29 -1.29 -1.29 
Other income 1.35 2.59 14.62 14.81 34.41 34.60 
Underlying EBIT -24.37 -26.88 -11.86 -12.09 19.51 19.80 
Share-based costs -0.52 -0.40 -0.50 -0.50 -0.50 -0.50 
Exceptionals 0.53 -0.14 0.00 0.00 0.00 0.00 
Reported EBIT -24.35 -27.42 -12.36 -12.60 19.00 19.30 
Net interest 0.08 -0.67 -0.77 -1.07 -0.90 -0.42 
Pre-tax profit -24.28 -26.28 -12.62 -13.16 18.61 19.38 
Extraordinary items 0.00 0.00 0.00 0.00 0.00 0.00 
Reported pre-tax -24.27 -26.82 -13.13 -13.67 18.10 18.88 
R&D tax credits 6.99 9.50 6.90 6.84 3.42 3.42 
Tax payable/credit 0.33 0.73 -0.52 -0.52 0.74 0.77 
Underlying net income -16.97 -16.05 -6.25 -6.85 22.76 23.57 
Comprehensive profit/(loss) -13.64 -15.62 -6.86 -7.47 22.15 22.95 

       
Ordinary shares (m):       
Period-end 418.2 481.0 481.5 481.5 481.5 481.5 
Weighted average 417.6 457.3 481.4 481.5 481.5 481.5 
Fully diluted 427.5 468.1 516.6 516.7 516.7 516.7 

       
Underlying Basic EPS (¢) -4.06 -3.51 -1.30 -1.42 4.73 4.90 
Statutory Basic EPS (¢) -3.27 -3.42 -0.14 -1.55 4.60 4.77 
U/l Fully-diluted EPS (¢) -3.97 -3.43 -1.21 -1.33 4.41 4.56 
Stat. Fully-diluted EPS (¢) -3.19 -3.34 -1.33 -1.45 4.29 4.44 

 

Source: Hardman & Co Life Sciences Research 
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Balance sheet 
► Net cash:  At 31st October 2017, BNO had net cash of A$18.5m, comprising cash 

of A$38.1, less debt of A$19.6m. During 2Q of fiscal 2018, the cash burn was 
expected to be -A$6.2m. This has been offset, subsequently (16th January 2018) 
by a Tax Incentive refund from the government of A$6.8m. 

► Capitalised R&D:  The company writes-off all R&D expenditure in the year in 
which it was spent and therefore does not have any capitalised R&D on its 
balance sheet. The figure shown is simply a theoretical amount – adding back 
R&D and amortising it over eight years – in order to obtain the true level of 
invested capital and to allow the calculation of ROIC, used across all of our 
research. 

 

Balance sheet 
At 30th June (A$m) 2015 2016 2017 2018E 2019E 2020E 
Shareholders' funds 31.97 44.16 40.45 32.98 55.13 78.08 
Cumulated goodwill 10.49 12.44 12.26 12.26 12.26 12.26 
Total equity 42.45 56.60 52.72 45.25 67.39 90.35 

       
Capitalised R&D 54.85 65.02 72.63 78.09 71.19 63.92 
Provisions/liabilities 10.29 12.35 16.56 16.56 16.56 16.56 
Deferred tax 5.63 5.13 4.77 4.77 4.77 4.77 
Long-term loans 9.32 18.44 10.01 10.01 10.01 10.01 
Short-term debt 5.46 3.87 8.60 8.60 8.60 8.60 
less: Cash 26.56 45.45 42.87 36.30 59.85 84.11 
less: Deposits 0.00 0.00 0.00 0.00 0.00 0.00 
less: Non-core invests. 0.93 0.93 0.93 0.93 0.93 0.93 
Invested capital 90.02 102.59 109.23 113.79 105.48 96.90 

       
Fixed assets 3.45 2.84 2.62 3.32 4.03 4.73 
Intangible assets 16.93 16.06 14.33 13.04 11.76 10.47 
Goodwill 10.49 12.44 12.26 12.26 12.26 12.26 
Capitalised R&D 54.85 65.02 72.63 78.09 71.19 63.92 
Inventories 0.41 0.44 0.43 0.45 0.48 0.50 
  Trade debtors 0.29 1.24 0.83 0.88 0.92 0.97 
  Other debtors 2.07 0.81 1.27 1.27 1.27 1.27 
  Tax liability/credit 8.01 9.60 8.54 6.90 6.84 3.42 
  Trade creditors -3.93 -2.63 -1.90 -2.03 -2.13 -2.23 
  Other creditors -2.53 -3.22 -1.77 -0.41 -1.13 1.60 
Debtors less creditors 3.90 5.79 6.96 6.61 5.77 5.02 
Invested capital 90.02 102.59 109.23 113.79 105.48 96.90 

       
Net cash/(debt) 11.78 23.14 24.26 17.68 41.23 65.50 

 

Source: Hardman & Co Life Sciences Research 
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Cashflow 
► Cash burn:  The rate of cash burn is dictated predominantly by the planned R&D 

investment into clinical trials plus the corporate overhead, offset by the timing 
of any licensing income. The average monthly cash burn is ca.A$2.1m (there are 
two clinical trials funded by BNO ongoing). 

► R&D tax incentives:  The Australian Government offers significant tax incentives 
– up to 43.5% of eligible R&D activities – to encourage investment in R&D. The 
timing of receipt of these incentives is difficult to predict, although it is 
reasonable to expect that one rebate will be achieved in each financial year. An 
R&D tax refund of A$6.8m was received on 16th January 2018 relating to R&D 
spend in fiscal 2017. 

► Cap-ex:  The nature of the business means that the company does not have any 
immediate requirement for significant levels of capex. The maintenance capex 
is ca.A$0.25m per annum. 

 

Cashflow 
Year-end June (A$m) 2015 2016 2017 2018E 2019E 2020E 
Underlying EBIT -24.37 -26.88 -11.86 -12.09 19.51 19.80 
Depreciation -0.51 -0.62 -0.46 -0.46 -0.46 -0.46 
  Inventories 0.15 -0.04 -0.01 -0.03 -0.02 -0.02 
  Receivables 19.49 -1.97 1.10 -0.05 -0.04 -0.04 
  Payables 2.01 -0.47 -1.98 0.13 0.10 0.10 
Change in working cap. 21.64 -2.49 -0.89 0.04 0.04 0.04 
Exceptionals/provisions 0.00 0.00 0.00 0.00 0.00 0.00 
Disposal profit/loss 0.00 0.00 0.00 0.00 0.00 0.00 
Other 9.18 5.56 7.03 0.00 0.00 0.00 
Company op. cashflow 4.74 -25.75 -7.46 -13.79 17.80 18.10 
Net interest 0.20 -0.47 -0.75 -1.07 -0.90 -0.42 
Tax paid/received 7.80 9.49 9.44 8.54 6.90 6.84 
Operational cashflow 12.73 -16.73 1.23 -6.33 23.80 24.51 
Capex -0.85 -0.20 -0.25 -0.25 -0.25 -0.25 
Sale of fixed assets 0.00 0.07 0.00 0.00 0.00 0.00 
Free cashflow 11.89 -16.85 0.98 -6.57 23.55 24.26 
Dividends 0.00 0.00 0.00 0.00 0.00 0.00 
Acquisitions -0.39 0.00 0.00 0.00 0.00 0.00 
Disposals 0.00 0.00 0.00 0.00 0.00 0.00 
Other investments 0.00 0.00 0.00 0.00 0.00 0.00 
Cashflow after invests. 11.49 -16.85 0.98 -6.57 23.55 24.26 
Share repurchases 0.00 0.00 0.00 0.00 0.00 0.00 
Share issues 0.27 28.22 0.14 0.00 0.00 0.00 
Currency effect 0.02 -0.01 -0.01 0.00 0.00 0.00 
Cash/loans acquired 0.00 0.00 0.00 0.00 0.00 0.00 
Change in net debt 11.78 11.36 1.12 -6.57 23.55 24.26 
Hardman FCF/share (¢) 2.85 -3.69 0.20 -1.37 4.89 5.04 
       
Opening net cash 0.00 11.78 23.14 24.26 17.68 41.23 
Closing net cash 11.78 23.14 24.26 17.68 41.23 65.50 

 

Source: Hardman & Co Life Sciences Research 
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Valuation 
Two approaches have been taken to the valuation of BNO. A peer-to-peer 
comparison of development-stage CNS companies provides a guide to the valuation 
of allosteric modulator drug pipelines ascribed by various stock markets. Also, an 
analysis of recent deals provides an indication of the prices that peers are willing to 
pay to gain access to CNS technologies. A sum-of-parts valuation takes the EV/sales 
of the service side of the business and combines it with our NPV calculation of the 
future royalty streams from BNO’s lead drug candidates should they be partnered. 

► Peer-to-peer comparison:  Global, development-stage, allosteric modulator ion 
channel drug companies 

► Service business:  EV/sales comparison with ion channel specialised contract 
research organisation 

► Royalty stream:  Risk-adjusted NPV analysis 
 

Comparative valuation 
The difficulty with deriving a valuation for BNO is that there are few to no directly 
comparable companies that have both a CNS ion channel drug pipeline and contract 
research business. We have undertaken a peer-to-peer comparison of comparable 
development stage companies to understand the valuation of BNO’s pipeline when 
separated from its contract research business. For the latter, we compare BNO with 
the one comparable listed contract research organisation (CRO), Evotec.  

Peer-to-peer analysis 
We believe the three public biopharma competitors of BNO to be the best 
comparators for valuation purposes. Although Saniona and Addex report ‘revenues’, 
these are composed of upfront and other payments from their development 
partners (e.g. Boehringer Ingelheim in the case of Saniona), and we do not class these 
as true sales; therefore, we look only at their Enterprise Value (EV). 

In terms of EV, BNO falls in the middle of the four companies. Addex has allosteric 
modulators in/entering Phase II and III trials for Parkinson’s disease, and Saniona has 
an ion channel drug in Phase II for cocaine addiction (its allosteric modulator is in 
pre-clinical development), yet BNO is valued considerably greater by the market (see 
table below). This is partly because BNO includes the service business – it generates 
sales from contract research, unlike Saniona and Addex. It is perhaps also recognition 
that there are multiple drug candidates in late-stage development for treatment of 
symptoms of Parkinson’s disease, and therefore, that Addex may capture a smaller 
market than BNO. 

 

Comparative valuation 
Company Ticker Curr. Market cap  Net cash EV  EV (A$) 

Addex Ther.s SIX: ADXN CHF 47.5 2.0 45.5 60.7 
Bionomics ASX: BNO AUD 164.0 18.5 145.5 145.5 
Saniona OMX: SANION SEK 739.9 40.9 699.1 110.1 
SAGE Ther. NASDAQ: SAGE USD 7,203.5 243.5 6,960.0 8,592.6 

Figures in local currency millions unless stated 
Share prices and exchange rates taken at close of business on 2nd February 2018   

Source: Hardman & Co Life Sciences Research 
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The contrast with SAGE Therapeutics is interesting, with SAGE highly valued by the 
market for the promise of what could be new mechanism drugs for depression, 
including an oral allosteric modulator drug for MDD. Its lead candidate is in Phase III 
and has breakthrough and PRIME designations from the regulators, so it is more 
advanced than BNO; however, this is an intravenous formulation rather than an oral 
drug for long term treatment. Given that the EV for BNO includes sales from contract 
research, unlike SAGE, this clearly illustrates the upside valuation potential for BNO 
on the basis of its clinical-stage CNS pipeline alone, particularly as it progresses to 
Phase III. 

M&A/licensing deals 
The following table provides some indication of the value that big pharma and 
biotech put on novel CNS assets at different stages of development. In general, the 
more advanced the programme, the more attractive the deal. Also, for the owner of 
the IP, consideration must be given to balance the upfront payments (no risk) with 
the milestones and potential royalty rates on commercialisation, both of which carry 
significant development risk. The list is by no means exhaustive, but it includes fairly 
significant transactions where financial terms were disclosed. It is clear from the 
table that CNS transactions command very attractive terms. 

Of interest is the number of times that companies have been acquired outright in 
order to gain access to the technology, as opposed to just licensing in product(s) or 
technology(ies). The most recent is the acquisition of NeuroDerm by Mitsubishi 
Tanabe in July 2017 for $1.1bn despite the fact that the active compounds in its 
formulations were not novel. In contrast, all the acquisitions in 2015 involved ion 
channel/modulatory platforms akin to the activities of BNO. 

Notable also has been the activity of private German company, Boehringer 
Ingelheim. In December 2017, it signed a partnership deal with Autifony 
Therapeutics (private, UK-based) to develop Autifony’s Kv3.1/3.2 positive allosteric 
modulator programme through clinical trials. The lead compound is initially being 
developed for schizophrenia and is in Phase Ib trials – despite this early stage, the 
deal outlined has potential to reach €625.7m in payments to Autifony (contingent 
on successfully reaching development and pre-commercialisation milestones). 
Boehringer Ingelheim has also signed deals with Saniona, Arena Pharma, Evotec, and 
Hydra Biosciences. 

 

Recent CNS transactions 

Date Target Acquiror Type Focus Stage Upfront 
($m) 

Milestones 
($m) 

Total value 
($m) 

 

Jan 2018 Addex Therap Indvior L Addiction Pre-clinical 9 330 339  
Dec 2017 Autifony B.Ingelheim L Schizophrenia Phase I 30 745 775  
Nov 2017 Principia Biopharma Sanofi L Multiple sclerosis Pre-clinical 40 765 805  
Jul 2017 NeuroDerm Mitsubishi Tanabe Acqn Parkinson's Phase III - - 1,095  
Nov 2016 Chase Pharma Allergan Acqn Alzheimer's Phase II 125 ++ 125  
Aug 2016 Saniona B.Ingelheim L Schizophrenia Pre-clinical 6 105 111  
Jun 2016 Afferent Pharma Merck & Co Acqn Non-narcotic pain Phase II 500 750 1,250  
Jan 2016 Arena Pharma B.Ingelheim SA CNS disorders Pre-clinical - - 262  
Jul 2015 Naurex Allergan Acqn Depression Phase IIb 560 ++ 560  
Jun 2015 Spinifex Pharma Novartis Acqn Neuropathic pain Phase IIa 200 500 700  
Jan 2015 Covergence Pharma Biogen Acqn Neuropathic pain Phase II 200 475 675  

++ = undisclosed milestones/royalties to be paid;  
Acqn = full acquisition; L = licensing deal; SA = strategic alliance  

Source: Hardman & Co Life Sciences Research 

 



Bionomics  
 

  

7th February 2018 43 
 

The Autifony deal demonstrates the value that can be ascribed to the potential of 
allosteric modulators as the new wave of CNS drugs. It validates BNO’s interest in 
Kv3.1 and voltage-gated potassium channels in general, although BNO’s interest in 
sodium channel targets is broader than Autifony’s. BNO’s market cap is significantly 
less than the value of this single deal; it seems undervalued in comparison.  

Service business 
While several specialist ion channel CROs were identified, the majority are privately 
owned. Evotec is the best match for the services business and has its primary listing 
on the XETRA exchange in Germany, although it is adopting a very different business 
model: effectively, it is a financing vehicle for interesting technologies. It has many 
ongoing big pharma partnerships and is well ahead of BNO in this regard. However, 
it does not have un-partnered proprietary clinical assets and does not possess the 
same discovery capabilities as BNO. Consequently, although a direct value 
comparison should not be made, for illustrative purposes we can see how great an 
asset the ion channel research capability is, in-and-of itself. 

Evotec is trading on a prospective EV/sales of 10.3x, which is less than half the 
multiple of that of BNO, highlighting that the market is giving some recognition to 
the value of BNO’s clinical assets. When looking at the sum-of-the-parts valuation of 
BNO, we will apply the EV/sales multiple of Evotec to generate a fair value for BNO’s 
services business.  

Comparative valuation – ion channel CRO (A$m) 
Company Mkt cap  Net cash EV  2017 sales EV/sales 
Evotec (EURm) 2,252.6 -111.4 2,367.6 263.1E x11.0 
Bionomics (A$m) 164.0 18.5 144.0 5.4 x26.7 

Source: Hardman & Co Life Sciences Research 

Royalties 
Rationale 
Our usual approach to valuing biopharmaceutical companies is to prepare detailed 
discounted cashflow (DCF) analyses of each key product in the company’s portfolio: 
the NPV is calculated for cash streams through to patent expiry and then risk-
adjusted based upon long-term industry standards for the probability of the product 
reaching the market. However, this methodology is inappropriate for BNO given that 
its strategy is to partner all its assets for late-stage development and that it will 
receive royalties on eventual sales by its licensees.  

Sales model 
Instead, we have assessed the sales potential for each key asset by comparing them 
with actual ex-factory sales of appropriate comparator drugs when they were first 
launched on the pharmaceuticals market.  

► BNC210:  Based on peak sales of Lyrica (Pfizer) and of Zoloft (Pfizer) – 
neurotransmitter drugs licensed for GAD, MDD, anxiety and depression – our 
forecast is for peak sales of around $8bn for BNC210 in PTSD and GAD. This does 
not include sales for additional indications in which it would likely be used. We 
have applied a realistic royalty rate of 12% given the stage of development and 
recent deals in the sector, and to reflect that the partner will be responsible for 
the late-stage trials, and the regulatory and marketing costs of candidate drugs. 
The royalty will likely be tiered against sales; therefore 12% reflects an average 
rate. 
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► Merck & Co partnership, Alzheimer’s:  Only the clinical-stage asset has been 
modelled, using a tiered royalty rate of 8-12%. Exelon (Novartis) has been used 
as the comparator drug. 

► Cancer portfolio:  The NPV of BNC101 and BNC105 has also been modelled but, 
given the early stage of clinical development (high risk adjustment) and that they 
are pending partnership, these contribute only a small value to the NPV. 

 

Risk adjustment 
Since BNO’s candidates are in clinical development, we have adjusted the royalty 
estimates to account for the risk that they do not reach the market due to 
safety/efficacy or commercial/strategic reasons. We use long-standing industry data 
on small molecule drug candidates for these probabilities; we have not used CNS-
specific data because the risks with allosteric modulators are not directly comparable 
with those of historical approaches to CNS drugs, and are likely to be better. 

Probability of a putative drug reaching the market 
Development phase completed Small molecule 
Pre-clinical 1% 
Phase I 5% 
Phase IIa 20% 
Phase IIb 40% 
Phase III 80% 
Submission to regulators 90% 

Source: Hardman & Co Life Sciences Research 

 

Net Present Value (NPV) 
We derive the NPV (summarised in the table below) of BNO’s pipeline based on the 
following clinical-stage assets/groups of assets: 

► BNC210 in GAD and PTSD: 10-15% royalty. 

► MRK partnered clinical-stage CNS ion channel candidate: 8-12% royalty. 

► Two clinical-stage cancer candidates (BNC101 and BNC105): 8% royalty. 
 

The advantage of this methodology is that when assets move to the next clinical-
stage in a single indication it is easy to see the potential effect on the royalty stream 
and, therefore, the share price. 

 

BNO’s potential royalty stream 
Year to June (A$m)  2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030  
Partner sales  0 0 0 3 208 1,042 2,336 3,647 4,847 5,406 5,956 6,818  
Royalty un-risked  0 0 0 0 25 121 271 418 559 622 691 794  
Royalty risk-adjusted  0 0 0 0 10 32 66 100 133 149 170 194  
Weighted probability  0 0 0 5% 5% 3% 3% 3% 3% 3% 3% 3%  
WACC 10%              
Royalty stream NPV  0 0 0 0 5 16 31 42 51 52 54 56  

Source: Hardman & Co Life Sciences Research  

Royalty summary 
Based on our sales assumptions, the royalty rates outlined above, and the previously 
stated probabilities for a biopharmaceutical drug reaching the market, the risk-
adjusted NPV of BNO’s royalty stream is currently A$774m/$615m. Applying a 
conservative long-term tax rate of 20%, this equates to post-tax income of 
A$619m/$492m, or A$1.29/$1.02 per share. 
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BNO royalty summary 
Pre-tax NPV (USD) $615m 
Pre-tax NPV (AUD) A$774m 
Tax rate 20% 
Post-Tax NPV (USD) $492m 
Post-tax NPV (AUD) A$619m 
Shares in issue (m) 482 
NPV/share (USD) $1.02 
NPV/share (AUD) A$1.29 

Spot rate used for currency 
Source: Hardman & Co Life Sciences Research 

Sum-of-the-parts 
Putting together the services business and royalty stream valuation below indicates 
the strong valuation upside potential, especially on positive news flow on clinical trial 
results and partnership deals. 

Summary group valuation 
Year-end June (A$m) --------- 2018E --------- --------- 2019E --------- 
EV/sales 10.0x 11.0x 10.0x 11.0x 
Service sales forecast 5.9 5.9 6.2 6.2 
Implied EV 59.0 64.9 62.0 68.2 
Net cash 17.7 17.7 41.2 41.2 
NPV of royalty stream 619.5 619.5 619.5 619.5 
Group market capitalisation 696.2 702.1 722.7 728.9 
Shares in issue (m) 482.0 482.0 482.0 482.0 
Valuation/share (A$) 1.44 1.46 1.50 1.51 

Source: Hardman & Co Life Sciences Research 

 

 

 

 

Our sum-of-parts valuation delivers 

a value of A$696m-729m for the 

group 
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Company matters 
Registration 
Incorporated in Australia with Australian Business number (ABN): 53075582740. 

Headquarters: 

Bionomics Ltd 
31 Dalgleish Street 
Thebarton SA 5031 
AUSTRALIA 

Tel:  +618 8354 6100 
info@bionomics.com.au 
 
Subsidiaries: 

Neurofit CRO, subsidiary, France 
www.neurofit.com 
 
Prestwick Chemical Subsidiary, France 
www.prestwickchemical.com  
 

Board of Directors 
The board consists of two executive directors and four non-executive directors, 
including the Chairman. Their representation on the various committees is shown in 
the following table. 

Board of Directors 
Position Name Nomination and remuneration Audit 
Chairman Errol De Souza M M 
Chief Executive Officer and 
Managing Director Deborah Rathjen I I 

Non-Executive Director Peter Turner C M 
Non-Executive Director David Wilson M M 
Non-Executive Director Alan Fisher M C 

M = member; C = chair; I = invitation 
Source: Company reports 

Dr Errol De Souza – Non-executive Chairman 
Dr De Souza has extensive experience in leadership positions at public and private 
pharmaceutical and biotechnology companies. He specialises in the development of 
therapeutics for treatment of CNS disorders and is currently also President and CEO 
of Neuropore Therapies, which specialises in novel therapeutics for Parkinson’s 
disease and other neurodegenerative disorders. Among multiple other R&D roles, Dr 
De Souza was previously senior vice president and US head of R&D for Aventis (now 
Sanofi), where he was responsible for taking drug candidates through Phase IIa 
clinical trials for CNS and inflammatory disorders. 

Dr Deborah Rathjen – Chief Executive Officer and Managing Director 
Dr Rathjen has been CEO of BNO for 17 years, joining in 2000 from Peptech Ltd, 
where she was Manager of Business Development and Licensing, and a co-inventor 
of Peptech’s TNF technology. In addition to significant experience in licensing 

mailto:info@bionomics.com.au
http://www.neurofit.com/
http://www.prestwickchemical.com/
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negotiation, company building, financing, and M&A, Dr Rathjen holds multiple 
awards in biotechnology and innovation – for example being awarded the 
AusBiotech President’s Medal for her contribution to the Australian biotechnology 
industry, following six years as Chair of the AusBiotech board.  

Peter Turner – Non-Executive Director 
Mr Turner has more than 40 years of experience in the pharmaceutical industry. In 
addition to BNO, Mr Turner is NED at Virtus Health, the Assisted Reproductive 
Services provider in Australia and Ireland. Prior to these engagements, Mr Turner 
was at CSL Limited, a global speciality biotherapeutics company, for many years, 
latterly as Executive Director and Chief Operating Officer. He was the founding 
President of CSL Behring in Europe and the US from 2000-2011, and provided 
leadership during global acquisitions, among other functions. 

David Wilson – Non-Executive Director 
Mr Wilson has more than 30 years’ experience in the City of London. He is currently 
Chairman and founding partner of WG Partners, the life sciences boutique broker. 
Prior to WG, Mr Wilson was CEO of Piper Jaffray, where he was Global Chairman of 
Healthcare and a member of the Group Leadership team. He has held multiple senior 
corporate finance appointments at investment banks.  

Alan Fisher – Non-Executive Director 
In addition to his role with BNO, Mr Fisher is Non-Executive Chairman of Centrepoint 
Alliance Ltd, NED at IDT Australia Ltd, and the Managing Director of DMC Corporate. 
He was with the accounting firm Coopers & Lybrand for 24 years, where he was Lead 
Advisory Partner of the Melbourne Corporate Finance Division. Following this, Mr 
Fisher developed his own business as a corporate advisor. He has extensive and 
proven experience in corporate finance, particularly specialising in M&A and capital 
raisings.  

Executive management 
Steven Lydeamore – Chief Financial Officer 
As a Certified Practising Accountant, Mr Lydeamore has had more than 25 years’ 
experience in the international pharmaceuticals industry. Prior to BNO, Mr 
Lydeamore worked for Apotex Inc, the Canadian pharmaceuticals group, most 
recently as the President of Apobiologix, a division of ApoPharma which is a member 
of the Apotex Group. He has senior executive experience in areas such as finance, 
business development, and M&A.  

Dr Jens Mikkelsen – Consultant, Chief Scientific Officer 
As one of the founders of Zealand Pharmaceuticals in Glostrup, Denmark, Dr Jens 
Mikkelsen has extensive experience in neuroscience drug discovery. He has held 
leading roles at Lundbeck A/S and was the Chief Scientific Officer and Chief Executive 
Officer for Azign Bioscience A/S prior to its acquisition by NeuroSearch A/S, where 
he worked as the Head of the Department of Translational Neurobiology and 
Scientific Director of CNS Research. Dr Mikkelsen’s work has been published in 285 
peer-reviewed scientific journals, and he holds over 20 patents for drugs used for 
CNS and metabolic disorders. Dr Mikkelsen holds a Degree in Medicine, as well as a 
doctorate. He is currently professor in translational neuropharmacology at the 
University Hospital of Copenhagen (UHC) and a member of the Danish Council for 
Independent Research, Medical Sciences. 
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Jack Moschakis – Legal Counsel and Company Secretary 
Mr Moschakis has more than 25 years’ experience as a legal practitioner. He has 
worked in senior legal and company secretary roles in the South Australian electricity 
industry for more than 10 years and has expertise in energy law and energy-related 
commercial and contractual matters. His most recent position was at the mining 
company Rex Minerals Ltd where he worked as a legal consultant. Prior to this, Mr 
Moschakis worked at Thomsons Lawyers, a top-tier Adelaide law firm that is now 
part of the national law firm of Thomson Geer, as an energy and infrastructure 
consultant. Mr Moschakis holds a Bachelor of Economics, Diploma in Law, and 
Graduate Diploma in Business Administration. 

Professor Paul Rolan – Consultant, Chief Medical Officer 
Paul Rolan is a clinical pharmacologist (MBBS MD FRACP), pharmaceutical physician 
(FFPM (UK)) and pain physician (FFPMANZCA). His career has been split between the 
pharmaceutical industry, mainly in the UK, and academic and clinical practice in 
Australia and the UK. In drug development, his experience is mainly in exploratory 
development, having been principal investigator in over 700 clinical studies of which 
more than 70 were first in-man, including Bionomics’ BNC210. Paul was Professor of 
Clinical Pharmacology at the University of Adelaide from 2005-2014 and Head of the 
School of Medical Sciences in 2014. After another stint in industry, hence returned 
to the University of Adelaide in late 2016 as Director of Innovation for the Faculty of 
Health Sciences. Paul continues in clinical practice in pain management. 

Scientific advisors 
BNO has 16 scientific advisors listed in company documentation.  

Scientific advisors 
Name Affiliation Speciality 
Dr Glenn Begley MBBS, PhD, FRACP BioCurate, Australia Clinical oncology 
Prof Jonathon Cebon MBBS, PhD, 
FRACP 

Olivia Newton John Cancer & 
Wellness Centre, Australia 

Immune therapy of 
cancer 

Dr Philippe Danjou MD, PhD Biotrial Research, France CNS clinical 
pharmacology 

Dr Jayesh Desai FRACP Peter MacCallum Cancer 
Centre, Australia Medical oncology 

Prof Paul Fitzgerald MSc, PhD Alfred Psychiatry Research 
Centre, Australia Clinical psychiatry 

Dr Richard Hargreaves PhD Celgene Neuroscience and 
imaging  

Dr Tim Harris PhD SV Life Sciences Industry R&D 
Dr Ann Hayes PhD Independent consultant CNS drug discovery 
Dr Jose Iglesias, MD Apobiologix, US Clinical development 

Dr Ole Isacson, MD Harvard Medical School Neurodegenerative 
disease 

Dr Fiona McLaughlin PhD, FSB Elara Pharmaceuticals GmbH Drug development  
Prof Danny Rischin MBBS, MD, 
FRACP 

Peter MacCallum Cancer 
Centre, Australia Medical oncology 

Dr Fiona Thomson PhD Experimental Cancer Medicine 
Centre (ECMC), Glasgow, UK 

CNS drug discovery 
and development 

Prof Steven Williams PhD King’s College, London Neuroimaging 

Dr Frank Yocca PhD BioXcel Therapeutics, US CNS drug discovery 
and development 

Prof Allan Young MB, PhD, 
FRCPsych King’s College, London Severe psychiatric 

disorders 
Where there are multiple specialities or affiliations, one example is given (details on BNO website) 

Source: Company reports 
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Share capital 
BNO has 481.95m ordinary shares in issue; 0.6% are held by the Directors and 10.2% 
held by BVF Partners (San Francisco). There are 11.14 options outstanding. 

Key shareholders 

 
Source: Hardman & Co Life Sciences Research 

Progression of BNO 
 

BNO key commercial milestones 
Milestone Year 
Incorporation 1996 
Listed on ASX 1999 
Deborah Rathjen appointed CEO 2000 
First patent application filed 2000 
First post-IPO placing (A$5m) 2000 
First strategic alliance (Ozgene) 2001 
ionX drug discovery platform launched 2002 
First collaboration partnership (angiogenesis targets w/Johnson & Johnson) 2002 
First collaboration & licensing agreement (angiogenesis targets w/Genmab) 2002 
First out-licensing agreement (epilepsy diagnostic w/Athena Diagnostics) 2004 
BNO acquires French CRO Neurofit 2005 
BNO acquires Australian company Iliad Chemicals and MultiCore platform 2005 
First manufacturing agreement (w/CMO SAFC for BNC105) 2006 
First oncology candidate achieves IND status (BNC105) 2007 
First Phase I trial initiated (BNC105) 2008 
Merck kGAa license & research agreement (ion channel target for MS) 2008 
First CNS candidate with IND status (BNC210) 2009 
First Phase II trial initiated (BNC105) 2009 
Starts trading on OTCQX in US (TKR: BNOEF) 2014 
Prestwick Chemical acquired 2014 
First Merck & Co deal in cognition 2014 
First CNS Phase II trial initiated 2015 
Merck & Co equity investment in BNO 2015 
First CNS Phase II trial successfully completed (BNC210 in GAD) 2016 

Source: Company reports; Hardman & Co Life Sciences Research 
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Risks 
The risk profile of BNO has altered over the past few years, with the announcement 
of the new strategy focused entirely on ion channel drug R&D. The company remains 
high-risk; however, it will become less capital-intensive as it divests its clinical-stage, 
non-ion channel oncology assets in the near term, and partners its lead candidate, 
BNC210 for CNS disorders, after Phase II. This will de-risk the final stages of clinical 
development and commercialisation. 

General 
Investments in small early-stage companies carry a significant risk and investors must 
be aware of this fact. In our opinion, the following risks are particularly relevant. Each 
of them could have an impact on time to reach market, cash flow breakeven and 
profitability. 

Contract research services 
BNO has considerable expertise in CNS disorder and oncology drug discovery, and in 
the biology of ion channels. The company receives contract research income from 
both external customers and on behalf of its R&D collaborators/partnerships. This 
remains reasonably steady, although we anticipate that the demand for CNS contract 
research and partnered drug R&D will increase in the near future. The trend in the 
industry has been for big pharma companies to de-risk their CNS development 
pipelines, for the reasons outlined in this report, by investing in neurology venture 
capital funds or through partnering drug discovery and early development. There is 
also growing excitement surrounding ion channels as targets in oncology. BNO 
seems well positioned to take advantage of these trends within its niche of ion 
channel-targeted drug R&D and its foundation as a genomics company. 

Proprietary assets  
The business model with the proprietary assets is to out-license them via partnering 
or, in the case of non-ion channel clinical oncology candidates, to divest them. The 
decision to seek partners reduces risk and cost. In the short-term, there are three 
risks to BNO from this model. First, although discussions are under way for 
monetisation of the oncology assets, to our knowledge a deal has not yet been 
secured and partnering contracts may take time. Second, for the partnered 
candidates, real upside is dependent on receiving a royalty on net sales should they 
be successfully commercialised, but the clinical development and approval of out-
licensed assets will not be completely within BNO’s hands.  
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Glossary  

A$ Australian dollar 

ACh Acetylcholine 

BTD Breakthrough Designation (US FDA) 

CBF Cerebral Blood Blow 

CI Checkpoint Inhibitor 

CLL Chronic lymphocytic leukaemia 

CNS Central Nervous System 

CRC Colorectal Cancer 

CRO Contract Research Organisation 

CSC Cancer Stem Cell 

CTA Clinical Trial Authorisation 

CTN Clinical Trial Notification 

CTX Clinical Trial Exemption  

EEG Electroencephalogram 

EMA European Medicines Agency 

FSS Federal Supply Schedule 

GABA γ-aminobutyric acid 

GAD Generalized Anxiety Disorder 

GPO Group Purchasing Organisation (US) 

IND Investigational New Drug 

JORT Joystick Operated Runway Task 

KOL Key Opinion Leader 

Kv Voltage-gated potassium 

MDD Major Depressive Disorder 

MoA Method of Action 

MRI Magnetic Resonance Imaging 
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MS Multiple Sclerosis 

MRI Magnetic Resonance Imaging 

MRK Merck & Co Inc 

NAChRs Nicotinic Acetylcholine Receptors 

Nav Voltage-gated sodium 

NMDA N-methyl-D-aspartate 

NME New Molecular Entity 

PAM Positive Allosteric Modulators 

PTSD Post-Traumatic Stress Disorder 

SSRI Selective Serotonin Reuptake Inhibitor 

SNRI Serotonin–norepinephrine reuptake inhibitors 

VA Veterans’ Affairs (United States Department of) 

WHO World Health Organisation 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: FY, 1H and 2H refer to Bionomics’ fiscal year (1st July–30th June). Unless otherwise stated, $ refers to USD. 
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Notes 
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Disclaimer 
Hardman & Co provides professional independent research services. Whilst every reasonable effort has been made to ensure that the information in the research 
is correct, this cannot be guaranteed. 

The research reflects the objective views of the analysts named on the front page. However, the companies or funds covered in this research may pay us a fee, 
commission or other remuneration in order for this research to be made available. A full list of companies or funds that have paid us for coverage within the past 
12 months can be viewed at http://www.hardmanandco.com/ 

Hardman & Co has a personal dealing policy which debars staff and consultants from dealing in shares, bonds or other related instruments of companies which pay 
Hardman for any services, including research. They may be allowed to hold such securities if they were owned prior to joining Hardman or if they were held before the 
company appointed Hardman. In such cases sales will only be allowed in limited circumstances, generally in the two weeks following publication of figures.  

Hardman & Co does not buy or sell shares, either for its own account or for other parties and neither does it undertake investment business. We may provide 
investment banking services to corporate clients.  

Hardman & Co does not make recommendations. Accordingly, we do not publish records of our past recommendations. Where a Fair Value price is given in a 
research note this is the theoretical result of a study of a range of possible outcomes, and not a forecast of a likely share price. Hardman & Co may publish further 
notes on these securities/companies but has no scheduled commitment and may cease to follow these securities/companies without notice. 

Nothing in this report should be construed as an offer, or the solicitation of an offer, to buy or sell securities by us.  

This information is not tailored to your individual situation and the investment(s) covered may not be suitable for you. You should not make any investment decision 
without consulting a fully qualified financial adviser. 

This report may not be reproduced in whole or in part without prior permission from Hardman &Co. 

Hardman Research Ltd, trading as Hardman & Co, is an appointed representative of Capital Markets Strategy Ltd and is authorised and regulated by the Financial 
Conduct Authority (FCA) under registration number 600843. Hardman Research Ltd is registered at Companies House with number 8256259. However, the 
information in this research report is not FCA regulated because it does not constitute investment advice (as defined in the Financial Services and Markets Act 
2000) and is provided for general information only. 

Hardman & Co Research Limited (trading as Hardman & Co) +44 (0) 20 7194 7622 
35 New Broad Street Follow us on Twitter @HardmanandCo 
London  
EC2M 1NH (Disclaimer Version 4 – Effective from January 2018) 
 
 
 

Status of Hardman & Co’s research under MiFID II  
Some professional investors, who are subject to the new MiFID II rules from 3rd January, may be unclear about the status of Hardman research and, specifically, 
whether it can be accepted without a commercial arrangement. Hardman’s company research is paid for by the companies about which we write and, as such, 
falls within the scope of ‘minor non-monetary benefits’, as defined in the Markets in Financial Instruments Directive II. 

In particular, Article 12(3) of the Directive states:  ‘The following benefits shall qualify as acceptable minor non-monetary benefits only if they are’ (b) ‘written 
material from a third party that is commissioned and paid for by an[sic] corporate issuer or potential issuer to promote a new issuance by the company, or where 
the third party firm is contractually engaged and paid by the issuer to produce such material on an ongoing basis, provided that the relationship is clearly disclosed 
in the material and that the material is made available at the same time to any investment firms wishing to receive it or to the general public;’ 

The fact that we are commissioned to write the research is disclosed in the disclaimer, and the research is widely available. 

The full detail is on page 26 of the full directive, which can be accessed here: http://ec.europa.eu/finance/docs/level-2-measures/mifid-delegated-regulation-2016-
2031.pdf 

In addition, it should be noted that MiFID II’s main aim is to ensure transparency in the relationship between fund managers and brokers/suppliers, and eliminate 
what is termed ‘inducement’, whereby free research is provided to fund managers to encourage them to deal with the broker. Hardman is not inducing the reader 
of our research to trade through us, since we do not deal in any security. 

http://www.hardmanandco.com/


Bionomics  
 

  

7th February 2018 56 
 

Hardman Team 
Management Team 
+44 (0)20 7194 7622 
John Holmes jh@hardmanandco.com +44 (0)20 7194 7629 Chairman 
Keith Hiscock kh@hardmanandco.com +44 (0)20 7194 7630 CEO 
 
Marketing / Investor Engagement 
+44 (0)20 7194 7622 
Richard Angus ra@hardmanandco.com +44 (0)20 7194 7635  
Max Davey md@hardmanandco.com +44 (0)20 7194 7622  
Antony Gifford ag@hardmanandco.com +44 (0)20 7194 7622  
Ann Hall ah@hardmanandco.com +44 (0)20 7194 7622  
Gavin Laidlaw gl@hardmanandco.com +44 (0)20 7194 7627  
Vilma Pabilionyte vp@hardmanandco.com +44 (0)20 7194 7637  
 
Analysts 
+44 (0)20 7194 7622 
Agriculture Bonds 
Doug Hawkins dh@hardmanandco.com Brian Moretta bm@hardmanandco.com 
Yingheng Chen yc@hardmanandco.com Mark Thomas mt@hardmanandco.com 
Thomas Wigglesworth tcw@hardmanandco.com Chris Magennis cm@hardmanandco.com 
 
Building & Construction Consumer & Leisure 
Tony Williams tw@hardmanandco.com Steve Clapham sc@hardmanandco.com 
Mike Foster mf@hardmanandco.com Mike Foster mf@hardmanandco.com 
  Jason Streets js@hardmanandco.com 
 
Financials Life Sciences 
Brian Moretta bm@hardmanandco.com Martin Hall mh@hardmanandco.com 
Mark Thomas mt@hardmanandco.com Dorothea Hill dmh@hardmanandco.com 
  Gregoire Pave gp@hardmanandco.com 
 
Media Mining 
Derek Terrington dt@hardmanandco.com Ian Falconer if@hardmanandco.com 
 
Oil & Gas Property 
Angus McPhail am@hardmanandco.com Mike Foster mf@hardmanandco.com 
    
Services Special Situations 
Mike Foster mf@hardmanandco.com Steve Clapham mf@hardmanandco.com 
 Paul Singer Paul Singer  
    
Tax Enhanced Services Utilities 
Brian Moretta bm@hardmanandco.com Nigel Hawkins  
Chris Magennis cm@hardmanandco.com   
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