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Speculative Buy 

Imugene Ltd 
“Make a Linguet™ Bet” - This Drug Delivery Company 

Has Several Pathways to Success 

Who is Imugene? 
 
Imugene Limited is using proprietary drug delivery (Linguet™) technology to improve 
the efficacy and safety of a diverse number of existing prescription and over the 
counter medicines (e.g. Nurofen, Voltaren). The company’s principal focus is on 
reformulation of existing medicines that are currently or soon to become off-patent. 
Linguet™ enables the active ingredient of drugs to be absorbed straight into the 
bloodstream when placed inside the cheek (via the buccal mucosa) or under the 
tongue (sublingual). Linguet™ technology uses hydrophilic PEG (polyethylene 
glycol) molecules to enhance penetration across mucosal membranes. 
 
While the company is at an early stage we believe the ultimate exit strategy for 
Imugene’s product portfolio will be an outlicensing opportunity with large 
pharmaceutical companies. In our view companies with successful drugs nearing 
the end of their patent will be interested in gaining access to the Linguet™ 
reformulation platform to generate improved versions of their patented product(s). 
This would protect against future generic competition and significantly extend the life
-cycle management of their successful product(s). We view companies such as 
Novartis, GSK, Teva Pharmaceuticals as potential acquirers of Imugene’s 
technology.  
 
Why BUY? 
 
Capital efficient model with low risks - Major advantages of the Imugene 
technology include shorter development time, lower development costs and higher 
probability of clinical success. As a result of the significantly smaller clinical trials 
and less regulatory burden, the company estimates that it can develop commercially 
ready reformulations under A$1M budget. 
 
Multiple catalysts - Imugene prioritized its near term focus on EU market due to 
more flexible regulatory environment around approval of generic products. We 
expect strong newsflow in the next 12-18 months including first clinical studies with 
vitamin D deficiency products, first Rx commercial agreements, first EU filing, etc. 
 
Potential for near term cash flow - Given low regulatory requirements for vitamin 
D products we believe Imugene could have its first product (vit D Linguet™) 
commercially ready as early as 2014. While we don't expect high revenues from this 
product, the cash should support development of new formulations that have 
substantial market opportunity (e.g. ibuprofen Linguet™, apomorphine Linguet™). 
 
Significant upside from NSAID pain program - Imugene currently have Phase I 
clinical data for naproxen (branded in Australia as Naprosyn) and ibuprofen 
(branded in Australia as Nurofen) and are initiating formulation development for 
diclofenac (branded in Australian as Voltaren). If successful, even a small share of 
the NSAID market (<0.5%) would represent an opportunity of $50M-$100M in 
annual sales (assume single digit royalties to Imugene). 
 
Action and Recommendation - Speculative BUY. We believe Imugene’s efficient 
business model is misunderstood by investors and we see multiple opportunities for 
value creation. We expect increased appreciation of the company’s platform and 
portfolio over the next 12 months as management continues to execute on 
Linguet™ commercialization strategy. We view Imugene as significantly 
undervalued relative to its peer group. 
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Imugene - A Technology Platform With Numerous 
Outlicensing Opportunities 
 
Imugene Limited (ASX:IMU) uses its proprietary drug delivery technology to improve 
the efficacy and safety of a diverse number of existing prescription and over the 
counter medicines. Imugene’s principal focus is reformulating and improving existing 
medicines that are currently, or soon to be, off-patent.  
 
As Imugene typically takes existing drugs (i.e. drugs with known and established 
safety and efficacy profiles ) and reformulates them into improved products, the 
company expects to avoid much of the time, risk and cost associated with the 
traditional new drug discovery and development process.  
 
We believe there are significant clinical development advantages for Imugene and 
its product pipeline: 
 
Shorter Development Times – company expects that in most cases there will not be 
a need for an extensive pre-clinical toxicology program. In these circumstances 
Imugene could move a product from initial work to readiness for regulatory approval 
within 18 months (we assume EU only). Similarly, long-term human safety studies 
are less likely to be required for drug compounds that have previously been 
approved by regulatory authorities; 
 
Lower Development Costs – in the absence of any significant pre-clinical or safety 
trial requirements, and where fewer clinical trials are required for regulatory 
approval, the cost of taking a reformulated existing drug through to EMEA, MHRA  
approval should represent just a fraction of the cost comparing with the cost to 
develop a new drug. The company estimates that the cost of moving a reformulated 
existing drug from initial work to readiness for regulatory approval on average 
should not exceed A$1M; 
 
Higher Probability of Success - since the focus of Imugene’s product development is 
on profiling the improvements of a reformulated product where the original product 
had an established safety and efficacy profile we expect that the risk of development 
failure should be significantly less than for new drug development.  
 
While Imugene is at an early stage of its business model we believe the ultimate exit 
strategy for Imugene’s product portfolio will be an outlicensing opportunity with large 
pharmaceutical companies. Thus companies with successful products nearing the 
end of their patent life may seek to gain access to the Linguet™ reformulation 
platform to generate improved versions of their patented product to protect against 
future generic competition and extend the life-cycle management of their successful 
product. 
 
Given todays uncertainties around the macroeconomic environment and access to 
capital, we have a positive view on Imugene’s model as it provides lower risk and 
capital efficiency. 
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The Growth In Drug Reformulation Sector 
 

The financial health of large pharmaceutical companies (i.e. Johnson & Johnson, 
Pfizer, Merck, etc) relies heavily on drugs grossing in excess of one billion dollars 
($US) in revenues annually. Research and development of these drugs require 
significant capital investment that could be in excess of $800 million and takes an 
average 10-15 years of pre-clinical and clinical research prior to regulatory 
submission. 
 
Revenues realized by large pharmaceutical companies are directly related to the 
exclusive rights to market these blockbuster drugs. Thus in August 2001, Eli Lilly 
had a significant drop in revenues when its blockbuster antidepressant, Prozac, lost 
patent protection. Although in 2000 Prozac sales had constituted a quarter of Lilly’s 
$10.8 billion in revenues, by the end of the third quarter of 2001, sales of Prozac 
had plunged 66% (Source: Pharmaceutical Executive 2011).  
 
More recent example involves the best-selling drug of all time Lipitor that contributed 
to over 25% of Pfizer’s revenue before the drug came off patent in 2011. Lipitor 
sales began to plummet in late 2011 as a result of competition from Ranbaxy 
Laboratories’ first-to-market generic and an authorized generic version from Watson 
Pharmaceuticals. As more generic copies began to reach the market, Pfizer saw a 
steeper decline in sales for Lipitor. At its peak, Lipitor generated $13.7B in annual 
sales and faded to $3.9B in FY2012. 
 
Today, erosion of brand share or switching to a generic medicine, generally occurs 
quicker than ever before, with the UK and Germany being the  markets with the 
fastest erosion. 
 
The threat of significant revenue losses from patent expiries has led pharmaceutical 
companies to engage in reformulation of their existing drugs. Through reformulation, 
a drug company alters characteristics of a brand-name drug just enough to qualify 
for a new patent under patent examination procedures of the USPTO (United States 
Patent and Trademark Office) or PO (European Patent Organization), while keeping 
enough characteristics the same to use previous clinical testing results for the 
purpose of FDA or EMA approvals. In US the company lists the new patent in the 
FDA Orange Book under either the existing or new brand, and then promotes the 
drug as “improved” in some fashion. As a result the pharmaceutical firm is able to 
retain its market exclusivity for the drug, which would have been lost to generic 
substitution when the original patent expired. 

 

Figure 1. Between 2001 and 
2010, drug delivery enhanced 
produc ts  accounted  fo r 
approximately a third of all novel 
approvals. 
 
Source: Business Insights 2011 
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As a range of products lose patent protection in many therapy areas over the next 
five years (Figure 2) more large pharmaceutical companies are becoming focused 
on delaying or preventing the entry of a generic medicine trough developing 
reformulations. 
 

Reformulation Approaches 
 
Reformulation approaches can be classified into three categories: (1) reformulation 
of the molecular entity; (2) new deliveries; and (3) new indications. 
 
(1) Reformulation of the Molecular Entity 
 
Molecular entity reformulation changes the molecular structure of a drug enough 
that the new molecular form qualifies for a patent, yet it functions in the body 
sufficiently like the previous structure and thus constitute the same drug under the 
FDA/EMA guidelines for bioequivalency. The key here is that applications for drugs 
that are bioequivalent to approved drugs do not need to conduct large clinical trials 
but instead could rely on previous clinical testing information in the approval 
process, thus saving enormous time and monetary investment. Examples of 
molecular entity reformulation include the use of metabolites, use of enantiomers, 
different polymorphs or salts of blockbuster products in order to prolong the lifecycle 
of the brand 
 
(2) New Deliveries - Imugene’s Path 
 
In addition to reformulation using new entity approach pharmaceutical companies 
may create a drug product that is the bioequivalent to an original drug (i.e. acting the 
same way in the body), but uses a new delivery method that is not pharmaceutically 
equivalent to the original.  

Figure 2. Key therapy classes 
facing signif icant generic 
exposure in Europe  in the near 
term. 
 
Source: IMS, 2011 
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Similarly to new entity approach if a sponsor of a new delivery drug declares 
bioequivalence to a previously approved drug, the sponsor may incorporate efficacy 
and safety data previously submitted to the regulatory agency (i.e. FDA or EMA) for 
the bioequivalent drug.  
 
In a present time, reformulation by new delivery, particularly when incorporating a 
patentable delivery system, is an extremely attractive method of life cycle 
enhancement / extending the market time of a blockbuster drug. 
 
In extreme cases, a pharmaceutical company can use the market switch to a new 
delivery system by discontinuing marketing of the previous form of drug. In case of 
US market, a discontinued drug is no longer available as a Reference Listed Drug 
(RLD) for ANDA filers (generic competition). As a result, drug listing is removed from 
the Orange Book and replaced by a new formulation. We believe Imugene will be 
pursuing this pathway of drug development. 
 
Methods of new delivery that are identified by regulators include changing the 
dosage form of the drug and changing the route of administration of the drug into the 
body. 
 
(2.1) Dosage Form 
Dosage form refers to the physical form of a drug and could include such factors as: 
1 - the physical appearance of the drug product; 2 - the physical form of the drug 
product prior to dispensing to the patient; 3 - the way the product is administered; 4 - 
the frequency of dosing; and 5 - how pharmacists and other health professionals 
might recognize and handle the product. 
 
(2.2) Route of Administration 
Route of administration refers to changing the way a drug enters the body and that 
is considered pharmaceutically different from the original form. 
 
(3) New Indications 
A drug company may acquire a patent for a new indication, that is, a new method of 
use for an existing drug, in order to create a new and exclusive market. However it 
will not protect from generics being approved for the old indications.  
 

Overview of Imugene Platform 
 
Linguet™ is a proprietary drug delivery technology that improves the efficacy and 
safety of a diverse number of prescription and over the counter medicines. The 
platform technology enables the active ingredient of drugs to be absorbed straight 
into the bloodstream when placed inside the cheek (via the buccal mucosa) or under 
the tongue (sublingual). Linguet™ uses PEG (polyethylene glycol) molecules to 
enhance penetration across mucosal membranes. 
 
Histology of the Oral Human Mucosa 
 
The oral mucosa has a total surface area of about 200 cm

2
 and consists of two 

layers: one slightly vascular of mesodermal origin (medical term lamina propria) and 
the thick stratified squamous avascular epithelium. The latter is connected by a 
proteinaceous fibrous extracellular matrix of about 1-2 µm thickness, called basal 
lamina (Figure 3). 
 
Because of this close packing of the cells and constant turnover of cells, oral 
epithelium is well adapted to protecting underlying tissues and organs against 
mechanical injuries and penetration of toxic substances, such as microbial antigens, 
toxins and enzymes, as well as food/beverage carcinogens. In addition connective 
tissue, consisting of relatively few cells embedded in an extensive extracellular 
matrix, provides mechanical support and nutrients for the epithelium. 
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Physiological Conditions Favors Oral Transmucosal Drug Delivery 
 
Due to its unique structural and physiological properties oral mucosa offers several 
opportunities for systemic drug delivery. As the mucosa is highly vascularized any 
drug diffusing across the oral mucosa membranes has direct access to the systemic 
circulation via capillaries and venous drainage and will bypass hepatic/GI 
metabolism.  
 
Bypassing GI tract could be very advantageous for the patient as in GI any drug 
undergoes a rather hostile environment before absorption. This includes a drastic 
change in GI pH (from pH 1.0 - 2.0 in the stomach to 7.0 - 7.4 in the distal intestine), 
unpredictable GI transit, the presence of numerous digestive enzymes and intestinal 
flora. As a result, bioavailability of the drug could be significantly reduced and the 
dose needs to be increased. For example, 50% of diclofenac (trade name Voltaren) 
is metabolized in GI before entering the blood stream. 
 
In contrast to the hostile environment of the GI tract, the oral cavity offers relatively 
consistent and friendly physiological conditions for drug delivery that are maintained 
by the continuous secretion of saliva. Compared to secretions of the GI tract, saliva 
is a relatively mobile fluid with less mucin and lower enzyme activity making it 
especially favorable to protein and peptide delivery (i.e. some hormone therapies). 
Importantly, the rate of blood flow through the oral mucosa is substantial, and is 
generally not considered to be the rate limiting factor in the absorption of drugs by 
this route (Source: Expert Opin. Drug Deliv. 2008). 
 
Methods of Oral Transmucosal Drug Delivery 
 
Drug delivery via the oral mucosa can be subdivided into three different approaches: 
sublingual drug delivery (i.e. the systemic delivery of drugs across the mucosa lining 
the floor of the mouth); buccal drug delivery, mainly via the buccal mucosa lining the 
cheeks; and local delivery (i.e. drug delivery into the oral cavity for the treatment of 
oral conditions). The selection of one approach over another mainly depends on 
regional differences in terms of anatomical and permeability features, which exist 
among these oral mucosal sites.  
 
The sublingual mucosa is more permeable and thinner than the buccal mucosa, 
making it a feasible site if a rapid onset is desired. Thus, the sublingual route is 
generally used for the delivery of drugs in the treatment of acute disorders (i.e. acute 
pain). 
 

Figure 3. Anatomical structure 
of oral cavity and underlying 
tissues. Note proximity to blood 
capillaries from the surface. 
 
Source: Expert Opin. Drug 
Deliv. 2008 
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In contrast, the buccal mucosa is considerably less permeable than sublingual 
mucosa and it is unable to provide the same rapid onset of absorption observed with 
sublingual administration. For these reasons, buccal mucosa is a preferred route for 
the treatment of chronic disorders when the sustained delivery of systemically acting 
drugs is required, thereby overcoming the drawbacks when administered by 
conventional routes. 
 
The goal of these sustained-release delivery systems is to avoid fluctuating 
concentrations, typically seen with conventional regimens that using multiple dosing 
(Figure 4). We view this as a major factor contributing to successful adoption of 
Imugene’s platform. 
 
Buccal sustained release systems allow to avoid transient spikes in drug 
concentration, typical in a daily multiple-dose regimen, and thus lower the risk of 
toxic side-effects. This can permit the use of therapeutic agents that are too toxic 
when administered by conventional routes, reducing the total amount of the drug in 
the body at peak concentrations. In addition, controlled-release therapeutic systems 
minimize the involvement of the patient in drug administration, a factor which leads 
to increased patient compliance, compared with conventional therapies that could 
require administrations from one to multiple times daily (Source: Current 
Pharmaceutical Design 2010). 
 
Benefits of Oral Transmucosal Drug Delivery 
 
As a result buccal drug delivery is growing as a feasible alternative to conventional 
routes as it offers many advantages, such as (also Figure 5): 
 
Patient Benefits 
 

Improved bioavailability, and hence lower drug doses; 

Ensures quicker onset of desired therapeutic activity; 

Less dose-related side effects than more traditional routes; 

Painless delivery; 

No interference of gastrointestinal metabolism; 

Bypasses first pass metabolism of the liver; 

Most importantly significantly improves patient convenience and compliance. 
 
Benefits to Governments PBS and Private Health Insurance Companies 
 

Utilizes proven effective therapeutic agents at lower dose rates; 

Reduce the cost of PBS prescribed medication; 

Reduces the incidence of side effects; 

 
Figure 4. Potential advantages 
of buccal sustained release 
systems in treatment of chronic 
conditions. 
 

Source: Current Pharmaceutical 
Design 2010 
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Reduces hospitalization of patients with side effects; 

Reduces the incidence of over dosing; 

Provides affordable medication. 
 
Benefits for the Pharmaceutical Industry 
 

Increases the life of patented therapeutic drugs; 

Returns higher margins due to less manufacturing costs; 

Increases agents therapeutic activity; 

Reduces possible litigation from side effects claims; 

Allows research to be reinstated on sera-typed and shelved compounds 
through avoidance of GI tract and liver metabolism; 

Does not require extra capital investment in manufacturing equipment or 
facilities; 

Utilization of current TGA, FDA, EU and other countries governmental 
agencies certified plants. 

 

Figure 5. Conventional drug 
a d m i n i s t r a t i o n  r o u t e  - 
advantages and disadvantages. 
 
Source: Current Pharmaceutical 
Design 2010 
 
 
Transbuccal drug delivery could 
be an effective, safe and non-
invasive administration route, 
capab le  o f  ove rco ming 
drawbacks associated with 
conventional routes, such as 
peroral and parenteral ones 
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However, there are also some problems that could be associated with buccal drug 
delivery. 
 
Disadvantages associated with this route of drug delivery mainly include the low 
permeability and a smaller absorptive surface area in comparison to the absorptive 
surface area of the small intestines. Additionally, the continuous secretion of saliva 
(0.5 – 2 L/day) could lead to subsequent dilution of the drug. Salivation and resulting 
swallowing effectively remove the drug from the preferred absorptive region. On the 
contrary, for patients secreting too little saliva (dry mouth syndrome), there could be 
insufficient saliva for dissolution to occur at the desired rate.  
 
In addition, for the drugs where a dosage form is to be held for any length of time in 
the oral cavity, with the instruction to avoid swallowing, the dosing instructions may 
not be accurately followed by some patient populations, for example the young, the 
elderly and some physically or mentally impaired patients eventually resulting in a 
lower bioavailability and serum concentration of the drug. 
 
 

Imugene’s Pipeline - Multiple Shots At Goal 
 

 
 
Imugene is planning to target its drug delivery platform at those drugs that exhibit 
some or all of these characteristics (Figure 6): 
 

Cause gastro-intestinal irritation (e.g. NSAIDs, bisphosphonates & statins); 

Require rapid onset of action (e.g. analgesics, Parkinson’s Disease, erectile 
dysfunction products); 

Show poor oral bioavailability (e.g. progesterone, testosterone); 

Are degraded in the gastro-intestinal tract and require dose compensation 
(e.g. hormone replacement formulations); 

Are adversely affected by high first-pass metabolism in the liver and thus 
require high administration dose in order to deliver the correct therapeutic 
outcome (e.g. pain relief). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Figure 6. Imugene’s product 
pipeline - list of candidate drugs. 
 
Source: Company Presentation 
2013 
 
 
Imugene will actively target 
potential licensees with products 
in these categories during the 
commercialization phase of 
Linguet™ 
 
 
 
 
 
 
 
 
 
 
 
 
Imugene is targeting market 
share of well-known brands 
s u c h  a s  N u r o f e n ® , 
Naprogesic®, and Voltaren® 
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Imugene Pipeline - Targeting NSAID Pain Market 
 

 
Pain is the most common symptom for which patients seek medical attention. Pain 
can be classified by its duration into acute (i.e. injury, post-operative flare) and 
chronic pain (migraine, arthritis pain, etc). Just in United States the prevalence of 
chronic pain is estimated to be 35.5% or 105 million people (Source: American Pain 
Society) costing more than US$100B per year in direct health-care expenditure and 
lost work time. 
 
The global pain market is valued at over US$50 billion, including $27 billion in the 
seven major economies (the US, Japan, France, Germany, Italy, Spain and the UK) 
(Figure 7). 
 
Current demographic factors, including an ageing population, will continue to 
increase the prevalence of chronic painful conditions. As a result pain market will 
continue to enjoy rapid and sustained growth.. 
 
Most of the current pain medications include agents that have long been known to 
have analgesic properties. These include on-narcotic analgesics (acetominophen 
and aspirin), narcotic analgesics (opioids), non-steroidal anti-inflammatory drugs 
(NSAIDs), and other medicines have been recently added into treatment guidelines, 
such as antidepressants, anticonvulsants and selective cyclooxygenase 2 (COX2) 
inhibitors (Source: Nature Reviews Drug Discovery 2010). 
 
Despite such a variety, it is estimated that only one in four patients with pain 
achieves adequate relief. Currently approved drugs are also associated with poor 
tolerability, unfavorable side effects, concerns over long-term safety and abuse 
potential, as well as inconvenience of use. 
 
Huge medical need for analgesic agents prompted numerous pharmaceutical 
companies to work on reformulations of existing analgesic agents that have proven 
efficacy and safety. As we mentioned above, this strategy significantly reduces the 
development risks and cost factors. In fact, most new pain therapeutics approved in 
recent years are new formulations of existing drugs. We believe this market is still 
expanding and represents favorable landscape for Imugene. 
 

Figure 7. Market value and 

market share by sales among 

seven major pain drug classes. 

Source: Nature Reviews Drug 

Discovery 2010 
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Imugene is engaged in developing new, lower-dose formulations of NSAIDs (non-
steroidal anti-inflammatory drugs), one of the largest classes of pain-relieving 
medicines with a total market estimated at $5.4B. Despite being in common use, the 
risks of serious or fatal gastrointestinal (GI) bleeding from NSAIDs are well aware of.  
 
As a result most of the new NSAIDs that were recently approved combine a GI 
protectant with an NSAID in a single tablet. Examples include a combination of 
proton pump inhibitor esomeprazole with naproxen (Vimovo from Pozen/
AstraZeneca, approved April 2010) and the combination of histamine receptor H2 
antagonist famotidine with ibuprofen (Duexa from Horizon Pharma, approved April 
2011). In clinical trials, both combination formulations significantly reduced the 
incidence of NSAID-induced GI ulcers in patients with mild-to-moderate arthritis 
pain. 
 
Imugene’s approach is to develop a lower dose sublingual formulation using 
company’s proprietary Linguet™ technology. Improved pharmacokinetics of this 
formulation should achieve adequate analgesia without the common side effects of 
gastric irritation and stomach ulcers (common when NSAIDs are used at higher 
doses or for extended periods of time). 
 
Imugene currently have Phase I clinical data for naproxen (branded in Australia as 
Naprosyn) and ibuprofen (branded in Australia as Nurofen, Figure 8) and are 
initiating formulation development for diclofenac (branded in Australian as Voltaren). 
If successful, even a small share of the NSAID market (<0.5%) would represent an 
opportunity of $50M-$100M in annual sales (assume single digit royalties to 
Imugene). 
 
Phase I clinical trial demonstrated encouraging results with data suggesting: 
 

Clinical end-points met; 

Faster uptake; 

Extended AUC (effect); 

Improved patient compliance; 

Throat catch elimination (no ibuprofen burning sensation); 

Improved taste & mouth feel. 

Figure 8. Results of Phase I 

study of Ibuprofen using 

Linguet™ formulation showing 

an improved bioavailability with 

Imugene’s technology, N = 11. 

Source: Company Presentation 

2013 
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Imugene Pipeline - Parkinson’s Disease 
 

Current share of the central nervous system (CNS) therapeutics market is estimated 
above $100B. Due to increase in incidence rates of CNS complications and an 
increasingly ageing population the market is expected to grow to $121B with a 
compound annual growth rate (CAGR) of 2.8% by the year 2015. The total revenues 
generated by CNS therapies are next only to the cardiovascular disease therapy 
markets in revenues.  
 
At present, approximately 4.1 million people worldwide are suffering from 
Parkinson’s disease (PD), which makes it the second most common neurological 
disorder after Alzheimer’s disease (AD). It is expected that the occurrence rate of 
PD is set to rise significantly in the coming years triggering greater need for effective 
medications. The total share of approved PD drugs across the major markets that 
include Germany, US, France, Japan, Italy, is estimated at $2.6B. In addition some 
of the important PD drugs are going to lose their patents in the near future, thus 
making favorable conditions for the entry of new generics and reformulation drugs. 
Some of the drugs that recently lose their patent or will do so in the near future 
include Novartis’s Comtan, Teva Pharmaceuticals’s Azilect,  GlaxoSmithKline’s 
Requip, and Boehringer Ingelheim’s Mirapex (Source: Nature Reviews Drug 
Discovery 2011). 
 
Apomorphine has proved to be a valuable and potent D2 (dopamine) agonist in 
relieving “off ’-period symptoms and/or tremor in patients with idiopathic Parkinson’s 
disease (IPD). An important disadvantage is the need for parenteral administration 
as it is extensively broken down during its passage from the gut through the liver 
resulting in very low blood concentrations (also known as “first-pass” effect).  
 
A number of routes of administration have been developed in the last few years, 
including subcutaneous injection and intranasal inhalation (e.g., Apokyn®, Apo-
Go®). Moreover, efficacy has also been demonstrated by the rectal and sublingual 
route. 
 
However, it is believed that the use of subcutaneous apomorphine is limited by site 
pain and local swelling caused by the needle and level of acidity, which is 
exacerbated by the need for many patients to inject multiple times per day. 

 

F i g u r e  9 .  F o r e c a s t e d 

composition for the Parkinson’s 

disease market showing 

growing share of dopamine 

agonists - a class of drugs that 

Imugene would pursue for 

reformulation. 

Source: Nature Reviews Drug 

Discovery 2011 

 

 

 

 

 

 

 

 

 

 

 

 

Dopamine agonists represent 

largest share of PD market 

 

 

 

 

Parenteral = through the vein 

13 



The sublingual route of apomorphine administration is a convenient method, but 
most of the clinical studies so far have highlighted two main disadvantages. First, 
the mean latency of onset of effect was 30 min, and second, patients had to take 
many tablets under their tongue, varying from 6 to 13, to achieve clinical efficacy. In 
addition, patients complained of adverse reactions, such as stomatitis with ulcer, a 
burning tongue and an unpleasant bitter taste of the drug. As a result, currently 
available/in development sublingual apomorphine formulations are not a good 
choice as a sublingual tablet for rapid action in emergency situations. 
 
Imugene's Linguet™ formulation aims to provide rapid absorption of apomorphine 
directly into the bloodstream after sublingual administration, thus avoiding the 
problem of breakdown in the liver. Linguet™ formulation of apomorphine would offer 
patients a more user friendly and pain free alternative (i.e. required dose would be 
lower) to the currently available formulation(s) of apomorphine and could result in 
higher rates of utilization. 
 
Imugene Pipeline - Vitamin D Deficiency 
 

 
Vitamin D deficiency has re-emerged as a major public health problem worldwide 
with recent studies suggesting that the prevalence of vitamin D deficiency is 
continuously increasing worldwide. This increasing prevalence is paralleled by an 
increase in the rate of obesity. Indeed, obesity may contribute to reduce serum 
vitamin D values since storage of vitamin D into the adipose tissue decreases its 
bioavailability. 
 
Currently, there is an ongoing debate as to what is the optimal serum concentration 
of vitamin D in the human body. Recent guidelines suggest that concentrations <50 
and <75 nmol/l represent vitamin D deficiency and insufficiency, respectively. Low 
vitamin D status, particularly at levels below 25 nmol/l, is well recognized to have 
clinically adverse effects. These adverse conditions include musculoskeletal health 
problems in adults, including myopathy, secondary hyperparathyroidism and 
osteoporosis with an increased risk of falls and fractures. A poor vitamin D status is 
also associated with an increased risk for chronic diseases such as cancer and 
autoimmune, cardiovascular, metabolic and neurodegenerative disorders (Source: 
Nature Reviews Drug Discovery 2010). 

 

 

 

 

 

 

 

 

 

Figure 10. Role of Vitamin D in 

calcium homeostasis and 

various pathologies associated 

with its deficiency. 

Source: Nature Reviews Drug 

Discovery 2010 
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Over the past two decades, several national population-based epidemiological 
studies in the United States, Canada, United Kingdom, and New Zealand have 
reported that 52–77% of the populations had vitamin D levels <75 nmol/l and 18% to 
36% had levels <50 nmol/l. 
 
In Australia 4% of the population had a level <25 nmol/l, but the prevalence of 
vitamin D deficiency (<50 nmol/l) was 31% (22% men; 39% women); and 73% had 
levels <75 nmol/l (insufficiency). 
 
Despite a huge medical need for vitamin D analogs in the medical community there 
are still a lot of unresolved issues with currently marketed analogs. Some studies 
with vitamin D compounds demonstrate lower dosing issues and compliance 
problems with drugs failing to stably maintain an adequate vitamin D levels. In 
contrary, other studies (i.e. with calcitriol – active form of vitamin D) showed that 
high doses can lead to a surge of calcium in the blood, a condition known as 
hypercalcemia. 
 
In addition, the effect of vitamin D supplementation could be blunted in case of 
obesity or in patient receiving drugs, such as anticonvulsants and glucocorticoids 
which impair hepatic and renal hydroxylations (i.e. hydroxylation is required to 
convert supplement vitamin D into active vitamin D that is used in our body). 
 
Thus there is a recognized need for a drug that effectively and safely restores blood 
vitamin D levels without the transient surges associated with currently available over
-the-counter and prescription vitamin D products. 
 
If Imugene’s buccal Linguet™ vitamin D formulation could deliver a small and 
controlled dose directly into the bloodstream, bypassing all the issues associated 
with oral dosing, the product could take a significant market share from currently 
marketed analogues. Given low regulatory requirements for vitamin D products we 
believe Imugene could have its first product (vit D Linguet) commercially ready as 
early as 2014. 
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Competitive Landscape - Major Pharmaceuticals Are 
Rapidly Moving Into The Sublingual Space 
 

Several companies including major pharmaceuticals like Pfizer, Novartis, GSK are 
currently engaged in development and commercialization of drug delivery 
technologies based on oral transmucosal systems. Figure 11 shows a list of 
products commercially approved for oral transmucosal administration (Source: 
Journal of Controlled Release 2011).  
 
The majority of the commercially available formulations are solid dosage forms such 
as tablets and lozenges. Currently there is a lot of interest and some successes in 
developing technology platforms for films or patches with most aimed at achieving 
rapid drug release and clinical response. However, the limitations associated with 
such type of dosage forms include uncontrolled swallowing of released drug into GI 
tract and difficulties in holding the dosage form at the site of absorption.  
 
In our view, Imugene’s Linguet™ buccal technology provides numerous competitive 
advantages (highlighted above in the note) that will allow company to successfully 
commercialize and outlicense drugs based on Linguet™.  
 
Recent Transactions in Drug Delivery / Reformulation Sector 
 
We also expect more consolidation, mergers, or acquisitions by the companies 
involved. This has already happened to some extent. For example, Cephalon (now 
part of Teva Pharmaceuticals) acquired both Anesta Corporation and CIMA LABS. 
Each company had developed its own fentanyl oral transmucosal technology. The 
acquisition by Biodelivery Sciences International (BDSI) of Arius Pharmaceuticals is 
another example. 

 
 
 

Figure 11. Commercially 

available oral transmucosal drug 

delivery systems 

Source: Journal of Controlled 
Release 2011 
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Apart from acquisitions, additional cooperative agreements are likely to increase 
both in number and in scope in the future. Areas that will be fruitful for cooperation 
include formulation development, scale-up, packaging development (novel, robust, 
patient-friendly packaging is often needed to maintain the innovative dosage forms 
in a stable manner), regulatory submissions, clinical development and marketing. 
 
Finally, the whole drug delivery / reformulation sector is surging in the amount deals. 
We view this environment as very favorable for Imugene and its shareholders.  
 

What’s Next - Near Term Focus on Europe 
 
The aim of Imugene is to achieve market penetration for its products in a short time 
frame (2 years) to ensure near term cash flow. Thus the company prioritized its near 
term focus on EU market due to more flexible regulatory environment around 
approval of generic products. Some of the considerations include: 
 

EU regulatory pathway significantly more cost effective than the US market; 

EU regulatory pathway is more predictable than US market in time to launch; 

Reduced risk for litigation in the EU than the US; 

EU approvals allow for strong Rest of the World markets including Australia. 
 
As with any biotech stock solid news flow is crucial to maintaining investors‘ interest. 
Figure 13 provides the list of upcoming milestones for Imugene. In our view, this 
strong news flow should keep investors interested in the company throughout next 
12 months. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12. Recent transactions 

in reformulation industry. 

Source: Company Presentation 

2013 
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Delivery Company Acquirer / licensor Consideration

Elan Drug Delivery Technology Alkermes Corp 

Cash -US$500M

31.9M shares 

total value of US$1B

Catalent
Multiple partners in 

development

(Gold standard Drug Delivery)

$1.8B revenues

$427M EBITDA

Ethypharm
Multiple partners in 

development 

€130M revenues

Developed for RB 

Nurofentabs®

Rosemont Pharmaceuticals Perrigo (US based) Sold for £180M (10x EBITDA)

Acrux (ASX:ACR) Eli Lilly & Co.

Cash for milestones totalling 

US$140M + double digit royalty

Market cap $677M

iCeutica Pty Ltd Iroko Inc
Confidential but ~10M initial 

investment

QRx Pharma (ASX:QRX) Watson/Actavis/Paladin

Expecting FDA approval 2H13 

for blockbuster MOXDUO. 

Market cap $182M

Nuvo Research (TSX:NRI) Covidien

$10M upfront payment + 

$120M in additional milestone 

payments + royalties for Nuvo’s

topical NSAID



 

 
 

Intellectual Property 

 
Pivotal to the development and commercialization of Imugene‘s product portfolio is 
strong intellectual property protection for the underlying technology and buccal 
formulation medical use. Imugene owns the rights to two patent families / patent 
applications that protect the core drug delivery platform technology (Linguet™) that 
has application in the human and animal pharmaceutical and nutraceutical 
industries. 
 
Linguet 1: ‘Buccal Delivery System’ PCT/AU2006/000472 proceeding to grant in 
selected countries. Japan patent was allowed in February 2013. Patent covers use 
of specific ‘PEG’ molecules for enhancing mucosal membrane penetration. 
 
Linguet 2: ‘Buccal and/or Sublingual Therapeutic Formulation ’ PCT/AU2010/000594 
proceeding to grant in selected countries. Patent covers use of specific drug types 
including Naproxen and Ibuprofen. 
 
 

Risks  
 
We believe there are several factors that could affect Imugene business, its share 
price and commercial success of its products given the clinical, regulatory, 
commercial, manufacturing and intellectual property risks associated with Linguet™ 
technology platform and subsequent products. 
 

Figure 13. Near term catalysts 

and newsflow for Imugene. 

Source: Company Presentation 

2013 
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Clinical Risk – We cannot know with any certainty what the outcome of any of the 
clinical studies of Linguet™-based drugs will be. If the Phase III study of Linguet 
formulations were to fail and not show required bioequivalence, or if an intolerable 
safety concern were to arise, that would have a significant negative impact on 
Imugene‘s share price.  
 
Manufacturing Risks — Imugene uses outsource partners for development and 
manufacturing to minimize internal overheads enabling maximum effort in 
generating products and revenues If company is unable to secure the partner / 
infrastructure for Linguet™ manufacturing then continued development and any 
future commercialization of Linguet™-based products may be delayed.  
 
Regulatory Risk – Even if all subsequent Linguet™ clinical trials will be positive, we 
cannot know with any certainty whether or not Imugene products will receive 
regulatory approval in Europe or United States. Without regulatory approval, 
revenues from Linguet™ platform cannot be generated. 
 
Intellectual Property Risk – As with other healthcare companies, failure to obtain 
new patents or protect issued patents regarding Linguet™ technology could 
negatively impact the Imugene‘s share price. 
 
 

Company Management 
 
 
Mr Steve Harris, B.Pharm, F.R.Pharm.S - Chairman 
 
Mr Harris served as a Director of Development and Licensing with Medeva plc and 
brings over 48 years of commercial experience in the pharmaceutical industry, 
having worked for ICI Pharmaceuticals (now Astra Zeneca), Merck, Eli Lilly, Boots, 
Reckitt and Colman (now Reckitt Benckiser) and Gensia. 
 
Mr Harris currently serves as non-executive Chairman of Proteome Sciences plc 
and Cyprotex plc. He has previously held numerous non-executive directorships and 
consultancies, many of which have been in the drug delivery sector. He has been a 
fellow of the Royal Pharmaceutical Society of Great Britain since 2000. Mr Harris 
graduated with a B.Sc. in Pharmacy from the University of London in 1964. 
 
Mr Nick Ede, PhD - Executive Director 
 
Dr Ede has a record of successfully evolving research concepts to commercial 
products and processes. He has over 25 years experience in drug discovery and 
international business development gained at Chiron, EqiTX, Mimotopes, Adistem 
and Consegna. He has established joint ventures and partnerships with some of the 
leading pharmaceutical and biotechnology companies in the world, including 
Genzyme Inc, Invitrogen Inc, GSK, Pfizer, Merck, and the Broad Institute (a joint 
venture of Harvard and MIT) among others. He holds a PhD from Monash University 
and Grad. Cert. in Innovation from Melbourne Business School, and has published 
over 50 scientific papers and patents.  
 
Mr Paul Hopper - Non-Executive Director 
 
Paul Hopper has over 20 years experience in international public company markets 
primarily in the biotechnology & healthcare sectors, with a particular focus on cancer 
vaccines, where he has been closely involved in clinical trials from Phase 1 to Phase 
3 studies.  
 
He has served as either CEO, Chairman, or non-executive director of over a dozen 
public companies in the US, Australia and Asia. 
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Mr Hopper is Managing Director at the Los Angeles based, investment bank 
Cappello Capital, where he is Head of the Life Sciences and Biotechnology Group. 
He also Heads the Australia Desk at the firm.  
 
Mr Hopper is also the Executive Chairman of Viralytics Ltd, a director at pSivida 
Corp and Biolife Sciences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20 



 

 

Disclaimer / Disclosure 
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RM Research Recommendation Categories 

Care has been taken to define the level of risk to return associated with a particular company.  
Our recommendation ranking system is as follows: 

Buy 
Companies with ‘Buy’ recommendations have been cash flow positive for some time and have a 
moderate to low risk profile. We expect these to outperform the broader market. 

Speculative Buy 
We forecast strong earnings growth or value creation that may achieve a return well above that of the 
broader market. These companies also carry a higher than normal level of risk. 

Hold 
A sound well managed company that may achieve market performance or less, perhaps due to an 
overvalued share price, broader sector issues, or internal challenges. 

Sell Risk is high and upside low or very difficult to determine. We expect a strong underperformance rela-
tive to the market and see better opportunities elsewhere. 

21 


