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  Executive Summary 

§ Regeneus Ltd (ASX: RGS) is one of the leading biotech companies in Australia 
in the fast growing area of regenerative medicine. The company is developing 
and commercializing its proprietary technology platforms for autologous and 
off-the-shelf cell therapies using fat (adipose)-derived regenerative cells for the 
treatment of musculoskeletal and other inflammatory diseases in humans and 
animals. The company also has a proprietary autologous therapeutic cancer 
vaccine technology. 

§ Regeneus currently has three available products in Australia: CryoShot® 
Canine and CryoShot® Equine for the veterinary market and HiQCell® for the 
human market. CryoShot® is an allogeneic off-the-shelf cell-based product. It 
has been used in trials to treat hundreds of cases of canine and equine 
osteoarthritis and tendinopathy. HiQCell® is a proprietary cell therapy that 
uses regenerative cells taken from a patient’s own adipose tissue to treat 
musculoskeletal conditions with a focus on osteoarthritis and tendinopathy. It 
has already been used to treat more than 550 patients with over 1,200 human 
arthritic joints in clinical trials and commercial settings. 

§ The company is currently in a process to roll out several of its products in the 
US, UK, Japan and Singapore. Recently, Regeneus announced a partnership 
with US vaccine manufacturer Hennessy Research for the production of its 
canine cancer vaccine, Kvax as well as a partnership with a leading US vet 
health care services group to conduct a marketing trial in the United States. 
The same technology will also be used to develop and commercialize a new 
personalized therapeutic human cancer vaccine.  A first-in-man trial (safety 
study) is scheduled to commence in the first half of 2015. 

§ Next to this Regeneus is developing a human version of CryoShot® 
(Progenza), which should be the most important long-term value driver. 
Recently, Regeneus received ethics approval to collect stem cells from human 
donors for use in production of its new allogeneic off-the-shelf stem cell 
product for osteoarthritis (OA). This approval allows Regeneus to begin 
manufacturing the cells for its first-in-man clinical trial to assess initial safety 
and preliminary efficacy in human volunteers with knee OA. 

§ The market for regenerative medicine, particularly stem cell therapy is 
growing rapidly. Even though the majority of people perceive regenerative 
medicine as something of the future, it is actually here and now. A significant 
number of regenerative medicine products are already commercially and 
clinically successful. In addition to over 60,000 stem cell transplants annually 
performed worldwide for the treatment of oncology and blood-based 
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disorders, it is estimated that in 2012 cell therapy products distributed by 
biotech companies generated over USD 900 million with 160,000 patients 
receiving treatments. The Stem Cell Therapy Market is poised to grow at a 
CAGR of 39.5% from 2015 to 2020, to reach USD 330 million by 2020. 

§ Regeneus has an extensive proprietary IP portfolio in the area of separation, 
preparation and uses of adipose-derived regenerative cells for therapeutic 
purposes in both the human and animal health markets.  

§ In September 2013, Regeneus successfully did an IPO on the ASX and raised 
AUD 10.5 million. It was the first successful biotech IPO in Australia since 
2011.  Recently, it successfully raised another AUD 3 million with new and 
existing shareholders. We are confident that the current cash position of AUD 
5.5 million as well as increasing revenues from its existing products 
(HiQCell® and CryoShot®) will help finance the clinical program and to roll 
out CryShot and HiQCell® in other countries as well. 

§ Certain important news expected in the next 12 months could drive the stock 
up. Several key near-term milestones for each of Regeneus’ programs are 
anticipated, including the start of a clinical Phase I/II study with Progenza, the 
start of a registration study in the US with CryoShot® and the start of a first-in-
man safety study with Kvax as well as a US marketing study with Kvax in 
dogs.    

§ Based on sum-of-the-parts valuation, we believe Regeneus is substantially 
undervalued at the current share price of AUD 0.26. Using our valuation 
model, the Company’s total value is AUD 177 million, or AUD 0.90 per 
share. This represents a 250% upside from the current share price. 
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1. Company Overview 

Regeneus Ltd (ASX:RGS) is one of the leading regenerative medicine company in 

Australia and one of the most important companies globally in the use of adipose 

derived stem cells for the treatment of musculoskeletal and inflammatory diseases 

in humans and animals. Founded in 2007 and trading publicly since September 

2013, Regeneus is listed on the Australian Securities Exchange (ASX) under the 

symbol “RGS”.  

The company is at the forefront in the development and use of adipose derived 

stem cells for treatment of Osteoarthritis (OA) and other inflammatory diseases in 

humans and animals. For humans, the company has an autologous cell therapy on 

the market called HiQCell®. This product has already been used to treat more than 

550 patients in both clinical trials and commercially. Regeneus plans to start a 

clinical trial with its allogeneic adipose derived stem cell product, Progenza, in the 

first half of 2015. In April this year, the company received ethics approval to collect 

stem cells from human donor for this new off-the-shelf product for OA. 

Regeneus’ lead product for the animal health market is CryoShot® Canine, a 

clinical stage allogeneic adipose derived stem cell product for the treatment of 

osteoarthritis in dogs. CryoShot® Canine is expected to start with a US registration 

trial in the second half of 2015. Next to CryoShot®, the company also has a 

clinical stage autologous immunotherapy called Kvax for cancer in dogs. Regeneus 

will start with marketing trials in the US and Australia in the second half of 2014.  

Business Strategy 
The company is focused on the development of its proprietary regenerative cell 

therapies in order to provide medical specialists with the most innovative 

treatments of damaged and diseased tissues. Regeneus clearly sees the opportunity 

to capitalize on its first mover advantage in Australia to win a sizable market share 
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in the fast growing regenerative medicine space. We believe that the company has 

a very strong position to roll out the commercialisation of HiQCell® as a therapy 

for musculoskeletal conditions across all major cities in Australia through a 

national network of associated medical specialists and private hospitals. By 

working with the leading medical specialists this will generate more clinical data 

that will support the use of HiQCell® for the treatment of musculoskeletal 

conditions. Besides, it also assists to expand HiQCell® for the treatment of other 

indications such as neuropathic pain. The next step is the  launch of HiQCell® in 

Singapore for the treatment of musculoskeletal conditions.  

Regeneus’ business model for HiQCell® provides medical specialists with the 

training and point-of-care cell processing services so they can carry out the 

HiQCell® treatment.  CryoShot®, its allogeneic cell product, is distributed both to 

veterinary clinics and research facilities as well as throughout all Australia by 

Provet.  

Regeneus currently generates increasing revenues from several sources: 

• Human health: licence and service fees from medical specialists who 

perform HiQCell® treatments. Regeneus receives a licence fee and cell 

processing fee per treatment. A HiQCell® treatment costs about AUD 9,500 

for the patient and up to AUD 14,000 if a patient chooses to store cells for 

future reinjections.  

• Animal health: sales of the CryoShot®. canine and equine CryoShot® costs 

AUD 250 for the vet (in bulk) from Regeneus as manufacturer per shot. 

• Licence fees relating to technology access arrangements with R&D 

development partners. 
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Partnerships 

Regeneus has a number of collaborative partnerships that form part of the 

company’s strong commercialisation and R&D platforms. 

University of Sydney and the Kolling Institute of Medical Research 

Regeneus has a strong R&D relationship with the Kolling Institute of Medical 

Research at Royal North Shore Hospital in Sydney. The relationship has been 

expanded by the re-location of a research group led by Regeneus co-founder Dr 

Ben Herbert who has taken up a position as A/Prof of Translational Regenerative 

Medicine in the University of Sydney medical faculty, based at the Kolling Institute. 

The group, that includes post-doctoral research fellows, PhD students and Honours 

students is working on a range of projects aimed at understanding the therapeutic 

effects of adipose-derived cells. 

Regeneus also has a collaborative partnership with the Bill Walsh Translational 

Cancer Research Laboratory at the Kolling Institute focused on the development of 

new cell therapies for treating cancer and have discovered a novel way to produce 

a cancer treatment by making a vaccine using a patient's own tumour cells. The 

vaccine involves removal of a piece of the tumour from the patient and then 

processing the piece of tumour to produce a personalised vaccine. The vaccine 

stimulates the body's immune system to see the cancer cells as foreign and helps 

prevent further growth of the tumour as well as development of new tumours. 

Regeneus and the Kolling Institute are working towards making the cancer vaccine 

available to veterinarians for treating cancer in dogs and to begin safety trials in 

humans.  
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Cryosite 

Regeneus has a collaboration with Cryosite, an ASX listed company, that 

specialises in manufacturing and outsourced logistics services to a wide range of 

clients in the research, medical, pharmaceutical, veterinary and biotechnology 

industries, and is a leading provider of specialist ultra-low temperature and 

cryogenic storage of biological material. Regeneus uses Cryosite’s facilities to 

manufacture its allogeneic human stem cells for its phase 1 and 2a human clinical 

trials.  Recently, Regeneus and Cryosite signed an agreement to collaborate on the 

development and manufacture of new stem cell products for human applications. 

This enables Regeneus to cost effectively fast-track the production of its off-the shelf 

Progenza product for preclinical and clinical trials for market entry into Japan. 

Veterinary Partners 

Regeneus has R&D agreements with Quirindi Veterinary Clinic and Illawarra 

Equine Centre. 

These relationships enable Regeneus to conduct ethical research on animals with 

real disease rather than on animals that have had their diseases induced artificially. 

This gives Regeneus a significant research advantage and has enabled it to perform 

early stage demonstrations of the therapeutic effects of its cell therapies for a range 

of conditions including tendon and ligament injuries in horses, heart disease in 

dogs, renal and liver disease in cats and inflammatory skin conditions in dogs. 

These early stage studies have enabled Regeneus to develop a patent portfolio that 

gives protection across a broad range of applications and products. 
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2. Regenerative Medicine and the use of Adipose 

derived stem cells   

Introduction 

Regenerative medicine represents a new paradigm in human health with the 

potential to resolve unmet medical needs by addressing the underlying causes of 

disease. The emerging field of regenerative medicine is unique in its aim to 

augment, repair, replace or regenerate organs and tissue that have been damaged 

by disease, injury or even the natural ageing process. This rapidly evolving, 

interdisciplinary field is transforming healthcare by translating fundamental science 

into a variety of regenerative technologies including biologics, chemical 

compounds, materials and devices. It differs from other fields of medicine in the 

array of disciplines it brings together and in its ability to create or harness the 

body’s innate healing capacity. 

Currently, the vast majority of treatments for chronic and/or life-threatening 

diseases are palliative. Others delay disease progression and the onset of 

complications associated with the underlying illness. Very few therapies in use 

today are capable of curing or significantly changing the course of disease. The 

result is a healthcare system burdened by costly treatments for an ageing, 

increasingly ailing population, with few solutions for containing rising costs. 

The best way to significantly improve the economics of our current healthcare 

system is to develop more effective treatments for the most burdensome diseases 

and conditions — osteoarthritis, diabetes, neurodegenerative disorders, stroke and 

cardiovascular disease, for example—to facilitate longer, healthier and more 

productive lives. Regenerative medicine is uniquely capable of altering the 

fundamental mechanisms of disease; however, to realize its potential, we must 
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think differently about therapeutic development and commit to investing in these 

transformative technologies. A more effective, sustainable healthcare system is 

possible through regenerative medicine, but it will require the combined efforts of 

patients, payers, healthcare providers, biotech and pharmaceutical companies, 

private investors and governments working together. 

The field of regenerative medicine is reaching a point in its evolution where 

progress is not only seen in headlines, but felt by thousands of patients who are 

receiving disease-altering therapies every day.  

Regenerative Medicine Already a Commercial and Medical Reality 

Even though the majority of people perceive regenerative medicine as something of 

the future, it is actually here and now. A significant number of regenerative 

medicine products are already commercially and clinically successful. In addition 

to over 60,000 stem cell transplants annually performed worldwide for the 

treatment of oncology and blood-based disorders, it is estimated by the Alliance for 

Regenerative Medicine (ARM) that in 2012 cell therapy products distributed by 

biotherapeutic companies generated over USD 900 million with 160,000 patients 

receiving treatments. It is widely believed that these numbers are easily doubled 

when including non-cell-based regenerative medicine products such as scaffolds 

and other materials. 

A Maturing and Increasingly Diversified Clinical Pipeline 

 At the same time, more products are being approved and new data are becoming 

available from mid-stage and late-stage regenerative medicine clinical trials. For 

example, in 2012, seven cell therapy products were approved by regulatory 

agencies around the world in contrast with five such approvals in the three 

previous years, and none from 2002 to 2008. Going forward, the industry expects 
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to see multiple approvals annually. Analysts suggest there are at least 2,500 

ongoing regenerative medicine clinical trials involving tens of thousands of patients 

for a myriad of clinical indications. An estimated 15% of this is industry-sponsored, 

and the remainder is being sponsored by leading academic centers around the 

world. 

The Cost Impact of an Ageing Population 

As we age, we spend more on healthcare. Two key drivers of cost increases are: 

• Increased incidence and impact of chronic disease such as: heart disease, 

cancer, stroke, pulmonary disease, diabetes, osteoporosis 

• Significant burden associated with the seriously ill. 1% of most seriously ill 

account for more than 25% of total healthcare expenditures 

Furthermore, according to an analysis by the Alliance for Ageing Research, 83 

percent of healthcare spending is associated with treating chronic diseases and 

conditions. These statistics reflect a longstanding emphasis of the healthcare 

infrastructure on triage and palliative care. Given the unavoidable pressures 

created by the demographic shift now occurring, we need to rely on innovative 

solutions and technologies that mitigate chronic healthcare-related costs, lessen 

chronic care and improve patients’ quality of life. This challenge is exacerbated by 

a growing shortage of primary care physicians and clinical specialists that along 

with other economic pressures will result in fewer available healthcare resources. 

The use of Stem Cell Technology in Regenerative Medicine  

Ever since their discovery, stem cells have been a focal point in regenerative 

medicine. In 1963, Canadian scientists Ernest McCulloch and James Till discovered 

a self-renewing cell found in the bone marrow of mice. The late 60’s brought about 
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the discovery of mesenchymal stem cells in bone marrow by Friedenstein. It was 

not until 1978 that similar cells were found in human umbilical cord blood and 

named hematopoietic stem cells. Until 2001, stem cells were believed to be limited 

to hematopoietic stem cells and bone marrow mesenchymal stem cells. In 2001, a 

team of researchers from the University of California Los Angeles Regenerative 

Bioengineering Laboratory proved that adipose tissue is a source for stem cells. The 

list of uses of adipose-derived stem cells has grown exponentially in the years 

since. Applications in the veterinary field have in many aspects passed human 

application. One reason for this unusual fact is that the Food and Drug 

Administration has many restrictions on the use of stem cell treatments for humans. 

In addition, racehorses, many of which are extremely expensive and prone to 

tendon injuries, are popular candidates for treatment.  

Stem cells from adipose tissue  

The most potent stem cells, still capable of differentiating into cell types of all three 

embryonic germ layers, are embryonic stem cells, which are referred to as 

pluripotent. However, the ongoing intense ethical and political debate restricts 

their use. An alternative source is provided by adult, bone marrow-derived 

mesenchymal stem cells (MSCs), present within the bone marrow stroma. These 

bone marrow-derived stromal cells have already demonstrated efficacy in multiple 

examples of cellular therapies, some of which have sought to exploit their 

differentiation capacity as shown in Figure 1 below. The directed differentiation of 

MSCs from fat or bone marrow is being explored by research groups, with a view 

to tissue engineering, where healthy tissue is prepared outside the body for implant. 

This approach is promising for some conditions, but is likely to require many more 

years of development and trials to reach clinical use. 
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The retrieval of stem cells from the bone marrow, however, is highly invasive and 

provides only low numbers of stem cells. Therefore, alternative sources for MSCs 

have been investigated. Since a few years, adipose tissue was defined as a new 

source of MSCs. Like the bone marrow, adipose tissue contains a stromal fraction, 

further referred to as stromal vascular fraction or SVF, which contains a population 

of adipose tissue-derived stem cells (ASCs)1. An advantage of using adipose tissue 

as the source of stem cells is that the harvesting of adipose tissue is minimally 

invasive and can be done under local anesthesia, thus resulting in minimal patient 

discomfort and low patient risk. Furthermore, adipose tissue provides large 

numbers of stem cells as compared to bone marrow. A bone marrow transplant of 
                                                
1 Zuk PA, M Zhu, H Mizuno, J Huang, JW Futrell, AJ Katz, P Benhaim, HP Lorenz and MH Hedrick. (2001). Multilineage 

cells from human adipose tissue: Implications for cell-based therapies. Tissue Eng 7:211–228 
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100 ml contains approximately 6 x 10! nucleated cells2, of which only 0.001–

0.01% is a stem cell. In comparison, the number of viable SVF cells that can be 

retrieved from subcutaneous fat is approximately 0.5–2.0 x  10! cells/gram of 

adipose tissue, whereby the percentages of stem cells within the SVF range from 10 

to 40% (12–14), most likely depending on donor and tissue harvesting site. This 

implies that approximately between 0.5 x 10! and 20 x 10! stem cells can be 

retrieved from 100 grams of fat, which is an amount that can easily be obtained 

from a patient. The ASCs have shown to be multipotent and have the capacity to 

differentiate into adipocytes, chondrocytes and osteoblasts, myocytes, neuronal 

cells, cardiomyocytes, and hepatocytes in vitro. Therefore, ASCs may have the 

potential to be used for various clinical applications, including bone, cartilage, and 

cardiac repair. The stromal fraction of adipose tissue is a heterogeneous mixture of 

cells, including endothelial cells, smooth muscle cells, pericytes, fibroblasts, mast 

cells, and preadipocytes. 

The process of deriving stem cells in adipose tissue makes ASCs an extremely 

valuable asset to regenerative medicine. Liposuction is the standard technique used 

to obtain human fat. The liposuctioned fat is washed thoroughly with a sterile 

phosphate-buffered saline to remove debris. The clean adipose tissue is treated 

with an enzyme called collagenase to loosen the stem cells from their embedding 

in the fat. The enzyme is inactivated and the tissue sample is spun in a centrifuge, 

filtered, and spun again until the plasma and red blood cells are separated from the 

stem cells, which form a solid pellet at the bottom of the test tube. The Figure 

below illustrates the cycle of adipose-derived stem cell isolation and autologous 

SVF use or culture of adipose stem cells for allogeneic use. The isolated SVF or 

                                                
2 De Ugarte DA, K Morizono, A Elbarbary, Z Alfonso, PA Zuk, M Zhu, JL Dragoo, P Ashjian, B Thomas, P Benhaim, I 

Chen, J Fraser and MH Hedrick. (2003). Comparison of multi-lineage cells from human adipose tissue and bone marrow. 

Cells Tissues Organs 174:101–109. 
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cultured stem cells go on to be injected into a patient where they provide a supply 

of stem cells help repair tissue quickly. For every 300 mL of fat harvested, 

somewhere between 1 x 10! and 6 x 10! stem cells can be isolated (90% of which 

are viable). 

 

In the past decade, a series of discoveries has completely changed views about 

MSCs and their therapeutic use. It is now clear that MSCs exert powerful 

therapeutic and regenerative effects through the combination of their ability to 

stimulate a strong and long-lasting anti-inflammatory response to injury and secrete 

a range of growth factors, which promote tissue repair. 
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3. Product Pipeline 

Regeneus already has an autologous stem cell-based therapy on the Australian 

market for humans (HiQCell®), since 2011. Also allogeneic stem cell-based 

therapies are available for animals (CryoShot® Canine and CryoShot® Equine) and 

in development for human use (human version of CryoShot® called Progenza). 

These therapies are aimed at treating musculoskeletal conditions, including 

osteoarthritis, tendinopathy and other inflammatory diseases. Next to that, 

Regeneus also has the rights to develop and commercialize the autologous cancer 

vaccine Kvax.  

Regeneus has developed technology for the production of secretions from adipose 

tissue which will be used to develop a cream for topical treatment of skin 

inflammatory conditions such as acne, rosacea, psoriasis, atopic dermatitis and 

insect stings and bites. 

Source: Regeneus Ltd  
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I: HiQCell®: Adipose derived autologous stem cell therapy in humans 
Regeneus’ lead human product is the HiQCell® therapy. To date, the use of the 

HiQCell® treatment for osteoarthritis and tendinopathy has shown very good 

results. Most patients with musculoskeletal conditions who received the therapy, 

experienced substantial improvements in their symptoms, in particular pain. 

A treatment with HiQCell® involves three or four steps: 

• Tissue harvest: A small amount of adipose tissue is harvested via liposuction 

by and under supervision of a trained medical specialist 

• Cell Processing: Regeneus isolates the regenerative stem cells from the 

adipose tissue  

• Cell Injection: A medical specialist injects the cell suspension in the joint. 

After the injection the regenerative cells in HiQCell® lead to the secretion of 

anti-inflammatory proteins. These proteins play an important role in the 

reduction of the inflammation and they stimulate other cells to repair the 

damaged tissue in joints and tendons.  

• Cryo Re-injection: Regeneus offers the option of cryopreservation of 

regenerative cells for future re-injection by a medical specialist 

Clinical Data with HiQCell 

As an autologous human cell therapy that is obtained during a medical procedure 

by medical specialists and processed by trained Regeneus technicians, HiQCell® is 

excluded from registration by the Therapeutic Goods Administration (TGA) in 

Australia. Therefore, Regeneus does not need to perform clinical studies to 

determine safety and efficacy. Nonetheless, Regeneus actively collects and records 

clinical outcomes of patients through its HiQCell® Joint Registry and also via 
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clinical studies in order to build a case for potential reimbursement based on 

safety, efficacy and efficiency. 

1. HiQCell® Joint Registry 

The Joint Registry is a voluntary observational registry and all patients treated with 

HiQCell® are eligible for inclusion. Patients are tracked from a pre-treatment 

baseline, at two weeks, at six months and then annually. 386 patients had 

consented to be included in the registry as of 21 July 2014. Patients in the registry 

will continue to be followed for up to 5 years with analysis updated regularly.  

The interim report of the 386 patients has found that: 

• Pain has continued to reduce at 2 years post treatment; 

• At 1 year post-treatment, 63 of 86 patients reported more than a 30% 

reduction in pain; 

• At 2 years post-treatment, 14 of 17 patients reported more than a 30% 

reduction in pain. These 14 patients experienced an average pain reduction 

of 84% at 2 years post-treatment; 

• Patients also reported significant improvements from pre-treatment in knee 

function, sleep quality and reduced pain medications; 

• HiQCell® is a safe therapy and well tolerated by patients. 
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Source: Regeneus Ltd 

HiQCell® is also used as a treatment for a range of hard to treat joint impact 

related injuries for players in professional sport, including the Australian National 

Rugby League (NRL). A growing number of NRL players have had stem cell 

treatments in recent years. HiQCell® has also been used by professional Rugby 

Union and Olympic level athletes in summer and winter games disciplines. 

Athletes are seeing a consistent and long-term reduction in inflammation and pain, 

and an improvement in joint function. Results and data are tracked in the 

independent ethics approved Patient Joint Registry. 

The procedure is also an effective treatment option for amateur level sports 

participants and the general public suffering from musculoskeletal conditions such 

as osteoarthritis and tendinopathy. 
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Sport Medicine Market is growing substantially 

According to a recent market report published by Transparency Market Research  

the global sports medicine devices market was valued at USD 6.1 billion in 2012 

and is expected to grow at a CAGR of 4.4% from 2013 to 2019, to reach an 

estimated value of USD 8.3 billion in 2019. Modern sports medicine has evolved 

greatly and involves the usage of a variety of devices such as braces and splints to 

secure the injured area. We believe that Regeneus can profit substantially from the 

growing sport medicine market. 

The market for sports medicine involves implants used in repairing bone and 

cartilage reconstruction, such as artificial knee, cartilage, and meniscus in the knee. 

Ligament and tendon injuries are one of the most common soft tissue injuries in 

sports. These include sprains, strains, muscle pulls, cramps, muscle tears, ligament, 

and tendon tears, among others. The sports medicine market caters majorly to the 

soft injuries market and accounts for a significant share of the global sports 

medicine market. Arthroscopy is a minimally invasive procedure, which has 

become popular in demand due to its minimally invasive nature and the fact that 

the procedure can be used as a system for diagnosing the condition of the joint. 

This has contributing significantly to the global sports medicine market. 

Knee application still holds the largest share among others due to the high 

frequency of ACL injuries along with other conditions such as meniscal cartilage 

damage and patellar chondromalacia. 

Asia-Pacific is expected to be the fastest growing region in the global sports 

medicine devices market from 2013 to 2019, owing to the surge in sports injuries, 

improving healthcare infrastructure, coupled with increasing fitness awareness 

amongst the youth as well as elderly population. Owing to low cost manufacturing 

regions and favorable taxation on the devices, these regions have been successful 
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in attracting foreign players to enter this lucrative market. Significant support from 

the governments of these nations has also led to growth of this sector. This provides 

leverage for market growth in the Asia-Pacific region. 

2. Osteoarthritis Stem Cell Advanced Research Study (OSCARS Study) 

The OSCARS Study was a randomised, double-blind, placebo controlled Phase II 

study to evaluate the safety and efficacy of Regeneus’ therapy HiQCell® for the 

treatment of human knee osteoarthritis. The study was a world-first and is registered 

with the Australian New Zealand Clinical Trials Registry. 

The 20 participants in the treatment group received the HiQCell® procedure, 

which involved harvesting a small amount of adipose tissue using a mini-

liposuction procedure, isolation of the regenerative cells from the adipose tissue, 

and injection of these cells into the patient’s arthritic knee. The cells are a mixture 

of adipose-derived stem cells, stromal vascular fraction cells and adipocytes. The 

20 participants in the surgical placebo group underwent the liposuction but 

received an intra-articular injection of saline rather than their cells. 

Patients aged >40 years were eligible to enter the study if they had knee 

osteoarthritis, graded as Osteoarthritis Research Society International (OARSI) grade 

1 or 2 joint space narrowing in either medial or lateral compartments and/or 

osteophyte grade 2 or 3 in the medial or lateral compartment. 

The study results show two statistically significant findings: 

• Treatment with HiQCell® stabilized levels of CTX-II in urine, an important 

cartilage breakdown molecule that increases in patients with osteoarthritis 

as the disease progresses. Patients that received the placebo showed an 

increase in CTX-II over the course of the study whereas patients that 
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received the HiQCell® treatment showed no increase; 

• A second important biomarker of inflammation and osteoarthritis, 

Macrophage migration inhibitory factor (MIF) increased in the serum of the 

placebo group and decreased in the treatment group. MIF is highly 

correlated with osteoarthritis and induces the production of enzymes that 

degrade cartilage. The reduction of MIF levels in the treatment group is 

likely to have reduced cartilage degradation via decreased enzyme levels. 

The study showed that the HiQCell® treatment was safe and clinically feasible. 

HiQCell® treatment was well tolerated by patients and there were no major safety 

concerns and no joint infections during the course of the study. 

Additionally, the study revealed that HiQCell® treatment is effective at reducing 

pain. Both treatment and placebo groups experienced a large and statistically 

significant decrease in total pain score from baseline. A significant effect in the 

placebo group was not unexpected, as it is well known that placebo treatment can 

decrease pain in osteoarthritis trials. At 6 months 45% of patients receiving 

HiQCell® reported less pain and so did a similar percentage of patients in the 

placebo group. The pain reduction in both groups was maintained at 6 months, 

and by 12 months after treatment 55% if patients in both groups reported less pain. 
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This chart shows how the patients’ pain was reduced over the 12 months of the 

study: 

 

The good results seen in the placebo group may appear odd until is considered that 

placebo has been shown to reduce pain in almost 200 other osteoarthritis treatment 

studies. Samples of the patient’s urine and blood were taken before treatment, one 

month after and six months after HiQCell® treatment. The results of the blood and 

urine testing showed evidence of significantly less cartilage breakdown in the 

HiQCell® group and significantly more breakdown in the patients in the placebo 

group who had advanced cartilage damage. 

HiQCell shows promising results in treatment of neuropathic pain  

Recently, a study was published in the Journal of Pain Research describing safety 

and early efficacy data for the use of HiQCell® for neuropathic pain sufferers 

whereby patients suffer from persistent, severe and intolerable pain in the face and 

dental region. This new study confirms that HiQCell® appears to offer a viable new 

strategy for treatment of neuropathic pain that affects up to 6% of the population. 

The study investigated the impact of HiQCell® on pain in the trigeminal cranial 
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nerve (oral and facial region) and was conducted by the team of world-leading pain 

management specialist and maxillofacial surgeon, Dr Russell Vickers and plastic 

and reconstructive surgeon, Dr John Flood. The paper concluded: “This preliminary 

open-labeled study showed autologous administration of stem cells for neuropathic 

trigeminal pain significantly reduced pain intensity at 6 months and is a safe and 

well tolerated intervention.”  

II: CryoShot for Human Use: Progenza 

Next to its successful autologous therapy HiQCell, Regeneus is developing an 

allogeneic version that is based on the same adipose derived stem cell technology. 

Due to the fact that this product is allogeneic whereby cells are used from a donor, 

Regeneus needs to conduct clinical trials to demonstrate safety and efficacy. In 

April, Regeneus received ethics approval for collecting stem cells from human 

donors for first-in-man safety trial with its allogeneic product called Progenza. This 

approval allows Regeneus to begin manufacturing the cells for its first-in-man 

clinical trial to assess initial safety and preliminary efficacy in human volunteers 

with knee OA. The company expects to start a clinical trial in such patients in the 

first half of 2015 with the first results ready by mid 2016.  

An allogeneic off-the-shelf product does have several advantages. The most 

important one is that the therapy is less invasive for patients compared to 

autologous treatment since no liposuction is needed.  

Another reason for Regeneus to focus on the further development of an allogeneic 

stem cell therapy was the announcement of November last year that the Japanese 

parliament has passed new laws that provide a rapid approval process specifically 

designed for human stem cell therapies. Japan is the second largest healthcare 

market in the world. Under the new laws, there will be a separate approval 

channel for regenerative medicine products like cell therapies. Once you have 
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demonstrated limited safety and efficacy data in humans, the new cell therapy can 

be approved for commercial use with data reporting requirements and potential for 

national insurance coverage. These new laws give Regeneus a great opportunity to 

fast-track the clinical trial and potential approval of its allogeneic stem cell therapy, 

Progenza to treat osteoarthritis and other inflammatory musculoskeletal conditions 

into the Japanese market. 

Osteoarthritis: A growing burden 

Osteoarthritis (OA) is the most common chronic joint disease, affecting 1.3 million 

Australians. It is a major cause of pain and disability. The disease is uncommon 

before the age of 45 years and mostly affects people aged 65 years or over. It is 

more common in females than in males. The main symptoms of OA are pain, 

stiffness and limitation of movement. Pain is initially felt in the joint during and 

after activity, but as the disease progresses it may occur with minimal movement or 

even during rest. The disease disrupts normal functioning of the joint. Over time 

the joint tends to lose its normal shape, becoming enlarged and sometimes 

inflamed. The main underlying feature of OA is loss of or damage to cartilage 

tissue. This tissue is needed for easy joint movement. Other tissues in the joint may 

also be damaged, affecting joint function. 

OA commonly affects the joints of the hips, knees, hands and spine but can involve 

any moveable joint. Other organs and tissues of the body are not directly affected 

by OA, but many people will have other health problems that need to be 

considered when managing it. The outcomes and response to treatment vary from 

person to person: some people develop a disability where activities are restricted 

while others only ever have mild problems.  

To understand what happens with OA it helps to consider a healthy joint. A joint is 

where two bones meet. Some joints, like those in the skull, are fixed. Others are 
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moveable, and these are the ones that allow movement and flexibility of the body. 

Any moveable joint can develop OA. The movement of joints is controlled by 

muscles that attach to the bone through tendons (see figure below). The ends of the 

bones within a joint are covered by a hard, smooth tissue called cartilage. Its main 

functions are to reduce friction in the joints and to absorb the shock of movement. 

The cavity of the joint is filled with a thick fluid called synovial fluid. This fluid acts 

to lubricate the joint and prevent friction. It is made by the synovium, a tissue that 

surrounds the joint. The joint is stabilised by the tough outer part of the synovium 

known as the capsule and also by the surrounding muscles and ligaments. 

 

Cartilage tissue needs to be continuously repaired and maintained. This involves a 

continuous cycle where old components are broken down as they age and new 

components are incorporated to replace those lost. With ageing, the production of 

new components and the breakdown of old components becomes out of balance, 

leading to a net loss of healthy cartilage tissue. The imbalance in cartilage repair 

causes the cartilage to lose its elasticity and become more susceptible to damage. 

Over time the cartilage degrades to a point that it becomes rough and can split, 
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break off or break down and expose the bone underneath. This process occurs 

gradually over many years. 

Tendinopathy and tendinosis 

Patella tendinosis affects both recreational and professional athletes. It can 

significantly hamper their performance and career, and in some cases be the 

causative reason for ending their sporting career. A number of conservative 

treatment and management strategies are available for patella tendinosis treatment 

prior to surgical intervention. Patella tendinosis (jumper’s knee) develops from 

patella tendon overuse and results in a cumulative state of microtrauma. It is 

characterised by increased tenocyte death and a reduction in collagen and matrix 

production, which exacerbates the inadequate repair and predisposition to further 

injury. This condition frequently leads to substantial functional impairment and 

pain in both recreational and professional athletes, in particular skiers, volleyball, 

soccer, basketball and tennis players. Development of patella tendinosis in elite 

athletes commonly hampers their performance, persist through their career and 

ultimately can be the causative factor for ending their sporting career. 

Approximately one third of professional athletes presenting with patellar 

tendinopathy were unable to practice or compete for at least 6 months. 

III: CryoShot® for Animal Use  

Regeneus’ first generation cell based therapy for animals with arthritic joints and 

tendons was the autologous stem cell therapy AdiCell®. Adicell® was launched in 

2007 and has been used to treat hundreds of dogs and horses since. The reported 

clinical results were very positive. The product resulted in reductions in pain, 

lameness and stiffness. More than 80% of the treated dogs respond very well to the 

AdiCell® treatment. Typically, treated dogs show increased mobility within 10 days 

after treatment. They also show reduced lameness and stiffness, a marked reduction 
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in pain and have a significantly lower requirement for medication. In a sample of 

26 dogs treated with the AdiCell® treatment, it was observed that the majority of 

improvement occurred in the first 10 days post treatment, and the treatment effect 

was long lasting.  These results also led to the development of HiQCell® for human 

use and to the development of an allogeneic off-the-shelf version derived from the 

adipose tissue of donor animals, called CryoShot®. CryoShot® is available in the 

form of CryoShot® Canine and CryoShot® Equine for the treatment of 

musculoskeletal conditions in dogs and horses respectively. The introduction of 

CryoShot® in a field trial format has reduced interest in AdiCell® and Regeneus 

does not expect AdiCell® to be a key focus of the business going forward. 

Manufacturing and delivery process of CryoShot ® 
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Significant quantities of CryoShot® can be produced from a small amount of donor 

adipose tissue. CryoShot® is delivered in individual 2ml vials and stored in 

cryogenically frozen form to maximise the flexibility in terms of use, shelf life and 

viability, which contributes to efficacy. CryoShot® is stored at the clinic and 

thawed prior to injection. 

Source: Regeneus 

In comparison to AdiCell, CryoShot® offers a number of benefits: 

• Ease of use: CryoShot® is a much less invasive procedure for the animal and 

can be ordered off-the-shelf  

• Lower barriers to entry for the veterinarian: CryoShot® demands no 

investment by the veterinarian (esp. for processing equipment, and re-

training staff) 

• Consistency of concentration of regenerative cell to be injected 

CyroShot® is distributed directly to veterinary clinics and research facilities and 

also nationally throughout Australia by Provet. Although Regeneus is able to trial 

CryoShot® on a pre-registration basis, commercialisation will depend upon 

achieving registration (marketing authorisation) of CryoShot® with key regulators. 

Regeneus is in the process of establishing the registration pathway for CryoShot® 
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with key regulators and has commenced discussions with the following regulators: 

• Australia: Australian Pesticides and Veterinary Medicines Agency (APVMA); 

• Europe: European Medicines Agency (EMA); and 

• US: Food and Drugs Administration (FDA). 

In July 2013, the Company announced the successful submission of an 

Investigational New Animal Drug Application to the Center for Veterinary 

Medicine with the FDA for CryoShot® Canine. 

At the beginning of this year, Regeneus announced that it will partner with Lonza 

for the manufacture of CryoShot® Canine, for registration in the US. The cells will 

be manufactured at the Lonza facility in Walkersville, Maryland and then 

distributed to the participating trial veterinarian clinics. 

The company is on track to commence its US registration trial in 2015Q4. Early 

results for CryoShot® have been very positive with demonstration of similar 

treatment outcomes to an AdiCell treatment. These early results have been 

measured based on description of pain documented by owners of animals who 

have been treated with CryoShot®. Each owner was provided with a validated 

questionnaire (Canine Brief Pain of Inventory, CBPI, from the University of 

Pennsylvania) relating to pain; the description of pain, how the pain interferes with 

normal functions, and overall quality of life.  
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Source: Regeneus  

Kvax: Regeneus’ autologous cancer vaccine  

In September 2012, Regeneus started a partnership with the Kolling Institute of 

Medical Research for the development of an autologous cancer vaccine. Regeneus 

and the Kolling Institute are working towards making the cancer vaccine available 

to veterinarians for treating cancer in dogs and to begin safety trials in humans. The 

partnership is also continuing to explore how stem cells can be used to enhance 

vaccines and other cancer treatments. Kvax immunotherapy uses the removal of a 

tumor or biopsy from the patient as source material to produce a personalised 

vaccine. The vaccine stimulates the patient’s immune system to see the cancer cells 

as foreign and helps prevent further growth of the tumor as well as development of 

new tumors. 

In November 2013, Regeneus received written confirmation from the Center for 

Veterinary Biologics at the US Department of Agriculture that it can proceed with 

the commercialisation of its canine cancer vaccine in the USA. This news was 
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followed last April with the announcement that it has partnered with US veterinary 

vaccine manufacturer, Hennessy Research, for the production of Kvax. Pieces of 

tumor will be shipped from US veterinary clinics to Hennessy for manufacture of 

vaccines. The vaccines will be shipped back to the veterinary clinics for injection 

into the patients. On 30 June, Regeneus announced that it has entered into an 

agreement with VCA Antech, which is the largest US vet services group, to conduct 

a marketing trial of Kvax for dogs with bone cancer. 

In March this year, a paper describing safety and early efficacy data for the Kvax 

cancer vaccine has been published in Cancer Immunology Research, the peer-

reviewed journal published by the American Association for Cancer Research3. The 

paper describes experimental work in a pre-clinical rat glioma (brain tumour) 

model and showed that the vaccine led to remission rates of 30%-60%. The paper 

also described the treatment of 25 dogs that had a range of advanced cancers. 

These dogs presented at veterinary clinics in Sydney with cancer types ranging 

from melanoma to bone cancer. The study in dogs demonstrated that there were no 

safety issues with the vaccine and that the dogs often survived longer than expected 

indicating that the vaccine can slow tumor growth and recurrence.  

Regeneus also secured the exclusive global rights to develop a personalized 

therapeutic human cancer vaccine following the preclinical efficacy data in dogs. 

The company intends to start a first in man safety study in the first quarter of 2015. 

As the vaccine uses the patient’s own tumour cells and can be prepared under the 

supervision of the treating specialist, the regulatory authorities in Australia may 

allow for an accelerated clinical study. This would mean that it is not necessary to 

go through expensive and time consuming phase III trials.  

                                                
3 Weir et al (2014). Streptavidin: A novel immunostimulant for the selection and delivery of autologous and syngeneic tumor 

vaccines 
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The autologous vaccine is a platform technology and it may be possible to use this 

autologous vaccine for any number of different tumour types. 

Market for cell therapy in dogs is substantial 

There are about 73 million pet dogs in the US. Three-quarters of dog owners 

consider their canine companions family members. Osteoarthritis is the number 

one cause of chronic pain in dogs, affecting one in five adult dogs, with the 

incidence more than doubling in dogs seven years and older. Currently, 4000 

veterinarians in the US and Canada are licensed to provide stem cell therapy for 

pets. The treatment costs from USD 1800 up to USD 2800, depending on where 

you live. In an encouraging development, pet insurance often will cover the cost.  

Key initial segments of the dog cancer market include the hard to treat tumours. 

These include osteosarcoma, haemangiosarcoma and melanoma. Incidence rates 

for osteosarcoma have been shown to be 57/100,000 dogs per year, 

haemangiosarcoma 25/100,000 dogs per year, while canine melanoma as been 

shown to be in the realm of 13/100,000 dogs per year. 

The animal medicines and vaccines sector is estimated to represent a global market 

of USD 22 billion within the approximately USD 92 - 102 billion animal health 

industry. Between 2011 and 2016, the animal medicines and vaccines sector is 

projected to grow at a compound annual growth rate of 5.7 percent per year, 

according to Vetnosis, a research and consulting firm specializing in global animal 

health and veterinary medicine. 
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Market for cancer vaccines for human use expected to grow 10% annually 

Cancer vaccines are a viable option for treating many types of cancers, which in 

the present day do not have effective treatments. Therapeutic cancer vaccines and 

Prophylactic cancer vaccines are the two broad segments into which the cancer 

vaccines market is categorized. Therapeutic or Treatment vaccines are targeted at 

treating an existing cancer by strengthening the body’s natural defenses against the 

cancer and the Prophylactic or Preventive vaccines are used to prevent cancer from 

developing in healthy people. With the approval of the expenditure prostate cancer 

vaccine, Provenge by Dendreon in 2010, the field of cancer vaccines has received 

an unprecedented boost. Consequently, many companies are expected to enter this 

emerging and highly profitable field of preventing, treating, and potentially curing 

cancer. 

Cancer vaccines are known to earn a higher profit than the generic drugs, owing to 

the nature of the disease and the urgency in the demand for these vaccines. 

The US cancer vaccine market was estimated to be worth USD 14 billion in 2012. 

The market is expected to witness an increase of 1.5 million people being 

diagnosed with cancer annually. With such a rapid increase in the incidence, the 

US cancer vaccine market is expected to grow at a CAGR of 10% to surpass USD 

20 billion by 2018. The market for cancer vaccine is in its growth stage in the US 

and has great opportunities for entry. The USA alone accounts for a dominating 

share of 50% as compared to a combined share of 50% accounted for by Europe 

and other regions. 
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4. Management Capabilities 

Regeneus was founded by seasoned biotechnology innovators. The company is led 

by an experienced Board and management team, which has been responsible for 

the rapid development of the business and has a successful track record of 

developing, protecting and commercializing innovative scientific products and 

processes. The management team has proven to be highly experienced in the 

development and early stage commercialisation of new therapeutics.  

John Martin, Executive Chairman 
John Martin has served on the Board of the Company since early 2009 and has 

worked closely with the founders to develop and grow the business since that time. 

He was appointed Chairman in 2010. John has over 20 years of corporate and 

commercial experience including roles as CEO and director of ASX listed and 

private companies and executive and corporate partner of leading law firm, Allens. 

He has advised and worked with emerging technology and high growth companies 

for over 12 years including being a co-founder and Director of biotech spin outs 

from Macquarie University, BTF and Proteome Systems. He is currently a director 

of the Channel Group, Ai-Media and Eagle Eye Solutions (Asia Pacific). 

Graham Vesey, CEO and co-Founder  
Professor Graham Vesey is a co-founder and founding CEO of Regeneus and has 

served on the Board since incorporation. Graham is a successful biotechnology 

entrepreneur, technology innovator and inventor on various patents in the 

biotechnology area and a highly regarded scientist. He has been the primary driver 

of the Company’s R&D programs, product innovation and development and IP 

portfolio. Prior to co-founding Regeneus, Graham was a co-founder and executive 

Director of BTF, a highly successful Sydney-based biotechnology company and 

was responsible for developing BTF’s product and patent portfolios. In 2007, BTF 
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was acquired by bioMerieux, a French multinational diagnostic company. Graham 

is an Adjunct Professor at Macquarie University.  

Murray McInnes, Chief Financial Officer 
Murray McInnes is Chief Financial Officer and responsible for all of the financial 

aspects of the group including budgeting, financial and strategic analysis, reporting 

and monitoring financial performance. Murray has over 25 years of financial 

management experience. He began his career in the finance industry before 

establishing his own consultancy in Australia. Murray has focused his business on 

SME start up, high growth companies across a diverse range of industries including 

pharmaceuticals, wine, legal, software, tourism, FMG, retail and franchising and 

manufacturing. Murray’s more recent engagements have included CFO of Smarts 

Group Pty - sold to NASDAQ in 2011, advisor to Endeavour Shipbrokers 

(Australia’s largest privately owned brokerage) on its sale to the UK listed ACM and 

CFO of Centaman Systems Pty Ltd - sold to Jonas Software, Canada. 

Steven Barbera, Commercial Development Director 
Steven Barbera is the Commercial Development Director at Regeneus, responsible 

for the business and service offering of HiQCell® in Australia. In this capacity he 

brings perspective in integrating the scientific knowledge of the Company within 

the commercial healthcare environment. Steven has extensive general management 

and Board Director experience in consumer product and service related national 

and global businesses, at various stages of their development from start-ups through 

to sophisticated multi-category offerings, notably in the beverages and apparel 

industries. He has completed studies in Business and Marketing and holds an MBA 

from Simon Business School at University of Rochester (USA). 
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Janet Wilson, Clinical Research Director 
Janet Wilson is the Director of Clinical Research, responsible for all clinical 

research across the preclinical, human clinical and veterinary clinical programs. 

She has spent more than 20 years in the design, execution and analysis of 

multicenter, global clinical research studies. Janet joined Regeneus after leading 

clinical research programs with budgets up to ~$100M in headquarter offices of 

pharmaceutical and biotechnology companies, including Biota Pharmaceuticals, 

Prana Biotechnology and Amgen (UK). She has significant experience in clinical 

project management, including outsourcing and vendor management in highly 

regulated and complex territories.   

 

Duncan Thomson, Head of Veteriniary Health 
Duncan Thomson is the Head of the Veterinary Health business unit where he is 

responsible for the development and commercialisation of the Company’s off-the-

shelf (CryoShot® Canine and CryoShot® Equine) cell therapy products, and cancer 

immunotherapy (Kvax) product. He is a trained veterinarian with extensive 

practical experience in Australia and the UK. Upon completion of his MBA he 

worked for Novartis Animal Health in Switzerland, the US and Australia in senior 

strategic marketing and sales roles. Duncan has in previous roles, built sales and 

marketing teams in the US and Australia and achieved strong sales growth for a 

variety of newly launched and established vet products. 

 

Dr Richard Lilischkis, Product Development Director 
Dr Richard Lilischkis is Clinical Development Director - Human Health where he 

is responsible for the clinical development of the Company’s point-of-care cell 

therapy (HiQCell®) and new indications. Richard is also responsible for the 

international expansion of the Company’s human treatments. He is a former 

Associate Professor of cell biology in Germany and biotechnology entrepreneur 
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with a track record of bringing new biological products to market. After founding 

and profitably running Multiblock GmbH, a German-based pathology diagnostics 

company, he moved to Australia and joined Prof Graham Vesey at BTF. Richard 

built BTF’s European business from scratch, generating trust in and reputation of 

BTF’s products amongst many major multinational pharmaceutical companies, 

resulting in substantial sales growth in Europe and internationally.  

Dr Charlotte Morgan, Head of R&D 
Dr Charlotte Morgan is Head of R&D. Charlotte is responsible for the research and 

development of new products, in conjunction with CryoShot® ® production within 

the laboratory of the Company. Charlotte has extensive experience as a research 

scientist and the management of research teams to develop IP and convert 

conceptual products through to finished products for global distribution. After 

working with Thames Water’s research laboratory in the UK, Charlotte moved to 

Australia and joined Prof Graham Vesey at BTF where Charlotte led the R&D team 

that developed the highly successful BioBall product range (http://bioball.com). 
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5. Competitive Landscape 

Peer Group Company Profiles 
In setting up a peer group for Regeneus, we focussed on companies in Regenerative 

Medicine that also have stem cell therapy products in development, both for 

animals and humans. In this group we particularly look at products in development 

for musculoskeletal and inflammatory diseases.  

TiGenix  
TiGenix NV (NYSE Euronext: TIG) is a European cell therapy company with a 

commercial product and an advanced clinical stage pipeline of adult stem cell 

programs. The company’s lead product, ChondroCelect®, for cartilage repair in the 

knee, is the only approved cell-based product in Europe, and is currently being 

launched in different European countries. TiGenix’s stem cell programs are based 

on a validated platform of allogeneic expanded adipose-derived stem cells (eASCs) 

targeting autoimmune and inflammatory diseases. Built on pre-clinical and CMC 

packages, they are being developed in close consultation with the European 

Medicines Agency.  The company is in Phase III to treat complex perianal fistulas 

in patients with Crohn’s disease, has successfully concluded a Phase IIa trial in 

rheumatoid arthritis, as well as a Phase I trial to investigate intra-lymphatic 

administration in autoimmune disorders. TiGenix is based out of Leuven (Belgium), 

and has operations in Madrid (Spain), and Sittard-Geleen (the Netherlands). 

 

Indication Product Preclinical Phase I Phase II Phase III Marketed 

Cartilage lesions of the 

knee 

ChondroCelect     X (EU) 

Complex perianal fistualas Cx601    X  

Rheumatoid Arthritis Cx611   X   

Autoimmune disorders Cx621  X    



 

Regeneus	  Ltd	   41	  

 

Cytori 
Cytori Therapeutics is a US based company that is developing cell therapies based 

on autologous adipose-derived regenerative cells (ADRCs) to treat cardiovascular 

disease and other medical conditions. The company is in the process of initiating a 

multi-center, international registry to track patient outcomes in the treatment of 

osteoarthritis of the knee with a history of chronic pain with or without swelling 

using Cytori Cell Therapy to help generate clinically relevant data in a setting of 

usual care for this promising indication. Cytori is building a cell therapy sports 

medicine business. In the US, the Company is pursuing a clinical development 

strategy initially with the RECOVER trial. Internationally, the Company is in the 

process of initiating two multi-center registries for related indications in countries 

where the Celution® System is available for commercial use. The ACHILLES 

Registry will collect data from patients with muscle and ligament injuries treated 

with Cytori Cell Therapy and the RELIEVE Registry will collect data from patients 

with osteoarthritis. 

 

Histogenics 

Histogenics is a US based private regenerative medicine company focused on 

developing and commercializing products to treat musculoskeletal related 

conditions. Its regenerative medicine platform combines expertise in cell 

processing, scaffolding, tissue engineering, bioadhesives and growth factors to 

provide solutions that can be utilized individually or in concert to treat 

musculoskeletal-related conditions. Histogenics’ first investigational product 

candidate, NeoCart®, is an implant produced using a patient’s own cartilage cells. 

A Phase 1 clinical trial conducted in the United States demonstrated favorable 

preliminary results, which supported proceeding to a Phase 2 clinical trial. A Phase 

2 clinical trial conducted in the United States comparing NeoCart® to the standard-

of-care microfracture met its endpoints for safety and for improvement in pain and 
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function. A Phase 3 clinical trial conducted in the United States comparing 

NeoCart® to the standard-of-care microfracture is currently in progress. 

Cellular Biomedicine Group 
Cellular Biomedicine Group (OTCQB: CBMG) is a biomedicine firm engaged in 

the development of new treatments for degenerative and cancerous diseases 

utilizing proprietary cell therapy technologies. We are the result of the acquisition, 

transfer, commercialization and advancement of thirty years of research and 

human treatment experience in cellular medicine. Our cellular research and 

development comes from collaboration among scientists and doctors from the US, 

England and China. CBMG has been actively developing technologies and 

products based on defensible intellectual property. 

 

OrthoCell 

Orthocell is an Australian regenerative medicine company that has developed and 

commercialized two autologous cell therapies for the treatment of damaged and 

degenerated tendons (Ortho-ATI) as well as damaged and degenerated cartilage 

(Ortho-ACI). Orthocell also has developed and is readying for registration a 

collagen scaffold product (CelGro) for the repair and reconstruction of soft tissue 

injuries such as tendon tears, hernias and tympanic membrane (ear drum) 

reconstructions. Orthocell’s Ortho-ATI™ and Ortho-ACI™ products are currently 

approved by the TGA and marketed in Australia pursuant to a manufacturing 

licence issued by the Australian TGA. Each of these products is also subject to a 

transitional regulatory approval process in Australia managed by the TGA, which 

eventually requires the registration of each product on the Australian Register of 

Therapeutic Goods (ARTG), as is now required for most biological products 

intended to be marketed in Australia. OrthoCell recently concluded its IPO and is 

listed on the ASX as of mid August.  
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TissueGene Inc 

TissueGene, Inc. is a Maryland-based biopharmaceutical company focused on 

developing regenerative therapies for the treatment of various orthopedic disorders. 

Founded in 1999, the company’s core technology employs a form of cell therapy to 

deliver therapeutic proteins directly to localized areas of damaged tissue. The 

sustained expression of such proteins initiates rapid repair of injured tissue without 

the need for invasive surgical procedures. TissueGene is currently developing four 

product candidates, TG-C, TG-B, TG-D and TG-N for the regeneration of cartilage, 

bone, disc and nerve, respectively. The company’s lead product candidate, TG-C, 

has been developed for cartilage regeneration in patients with severe osteoarthritis 

of the knee and is currently in Phase II clinical trials in both the US and Korea. TG-

C is an allogeneic (donor) cell therapy involving human chondrocytes (cartilage 

cells) that have been genetically modified to produce the therapeutic growth factor 

TGF-ß1 and has been developed to induce cartilage regeneration in patients with 

osteoarthritis. Chondrocytes, when stimulated by the transforming growth factor 

beta 1 (TGF-ß1), have been shown to play a critical role in both the formation and 

maintenance of articular cartilage by regulating the homeostasis of the hyaline 

cartilage matrix. Due to lack of blood supply to the joints, articular cartilage is 

limited in its ability to repair itself, often leading to the joint degeneration observed 

in osteoarthritis. The knee joint typically endures the most extensive cartilage 

damage from constant weight bearing activities and therefore has been the 

company’s primary focus.  

 

Australian Veterinary Stem Cells / Magellan 

AVSC is a 'spin-out' from Norwood Immunology Ltd. AVSC, through arrangements 

with Monash Immunology and Stem Cell Laboratories (‘MISCL’) - at Monash 

University (Melbourne) is developing stem cell products for veterinary treatments. 

AVSC is partnered with Vet-Stem Inc in the United States (see next). AVSC has an 
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exclusive license over intellectual property (patents) covering the use of stem cells 

(for veterinary applications) derived from adipose tissue – license covers Australia, 

New Zealand and parts of Asia. 

AVSC plans to bring to market both autologous as well as ‘off the shelf’ allogeneic 

lines of stem cell treatments. Initial concentration will be upon the treatment of 

arthritis, degenerative joint disorders and skin conditions (such as atopic dermatitis) 

in the canine population, together with the treatment of joint/bone inflammatory 

conditions (eg arthritis) and the repair of tendon and ligament injuries in horses. 

 

Vet-Stem/Aratana 

Vet-Stem Regenerative Medicine is a US based company that uses a concentrated 

form of autologous adipose-derived adult stem cells to treat traumatic and 

degenerative diseases, including bowed tendons, ligament injuries, osteoarthritis, 

and osteochondral defects in horses, dogs and cats. Vet-Stem has exclusive 

worldwide rights to a portfolio of patents (over 50 issued and 70 pending patents) 

from Artecel, Inc. (including University of Pittsburgh patents) and the University of 

California In January of 2004 the first horse was treated with Vet-Stem Regenerative 

Cell Therapy for a tendon injury. By December 2010, 4,000 horses had been 

treated with their own healing stem cells with a high return to performance rate.  

Building on the success in equine cases, in 2005 Vet-Stem began working with 

select veterinary clinics in treating dogs with osteoarthritis and orthopedic soft 

tissue injuries. In 2007, Vet-Stem had the first published peer reviewed blinded 

placebo controlled multi-center study showing a significant difference for stem cell 

treated dogs in OA of the hip. In May 2007 the company began offering stem cell 

services for the commercial treatment of dogs and cats, and by January of 2011 

over 3,000 had undergone the therapy. 

Recently, announced that a major patent has been issued directly to Vet-Stem for 

New Zealand. This patent covers methods for extracting/preparing and using 
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adipose tissue-derived stem cells for preventing or treating diseases in any 

mammal, including humans.  According to the company, this patent will provide 

coverage for the on-going commercial and development programs at Vet-Stem and 

for its licensees in Australasia and may be available for licensing for human 

applications to other companies interested in working in this field.    

Vet-Stem has recently licensed their allogeneic technologies in the North American 

market to Aratana. 

 

Cook/Elanco 

Cook has recently licensed their veterinary allogeneic technologies to Elanco (the 

animal health division of Eli Lily).  
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6. Recent headlines 

August 21, 2014: Regeneus and Cryosite partner for the development and manfacture of human stem 

cell products  

August 19, 2014: HiQCell shows continuing significant patient improvement at 2 years post treatment 

August 15, 2014:  Regeneus successfully closes AUD 3 million private placement 

July 8, 2014: Regeneus secures exclusive worldwide rights for new therapeutic human cancer 

vaccine 

June 30, 2014: Regeneus enters into agreement for US marketing trial of Kvax 

May 14, 2014: Regeneus stem cells show promise for chronic neuropatic pain sufferers 

April 8, 2014: Ethics approval for procurement for off-the-shelf OA treatment   

April 4, 2014: Regeneus partners with US manufacturer for its Kvax canine cancer vaccine  

March 26, 2014: HiQCell® shows continuing patient improvements at 12 month post treatment 

March 6, 2014: Kvax Cancer vaccine shows safety and efficacy in animals 

March 5, 2014: 2014 Half Yearly Report 

January 22, 2014: Regeneus partners with Lonza for manufacturing CryoShot®  for US FDA trial 

November 25, 2013: Regeneus to fast-track human cells under new Japanese laws 

November 14, 2013: Canine cancer vaccine Kvax gets green light for commercialisation in US 

October 30, 2013: HiQCell® stem cell therapy now available in Melbourne 

October 8, 2013: Postive Biomarker Results in World First Stem Cell Knee Osteoarthritis Trial 
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7. Patents Coverage 

Regeneus’ proprietary IP portfolio comprises nine patent application families and 

three registered trademarks. The patent applications claim both point-of-care and 

off the shelf cell-based and cell-secretions based treatments using adipose-derived 

cells and secretions. The Company has also licenced from Northern Sydney Local 

Health District exclusive rights to commercialise IP rights relating to technology 

developed at the Kolling Institute of Medical Research for vaccines for the potential 

treatment or prevention of cancer in animals and humans. The portfolio is 

summarised in the table below. The patent applications have generally been, or 

will be when the time falls due, filed under the Patent Cooperation Treaty (PCT) 

that allows the making of the applications in most international territories. 

 

Norwood Immunology Opposition 

One of the earliest patent applications has been examined and was accepted by the 

Australian Patent Office (IP Australia) in September 2009. This patent application is 

currently under opposition in Australia. The corresponding patent application has 

been examined and granted in New Zealand. Other patent applications are, or will 

be when the time falls due, progressing through the patent examination processes 

and we expect that we will be successful in having these patents granted in due 

course. The grant of the accepted Australian patent application AU2009201915 is 

currently being opposed by Norwood Immunology Ltd. In the evidence submitted 

as part of the opposition, Norwood have attempted to demonstrate, amongst other 

grounds of opposition, that the patent is not novel nor is it inventive. Regeneus and 

their patent attorneys have reviewed their evidence and have prepared and lodged 

with IP Australia their own evidence against the opposition. Regeneus has 

submitted an amendment to the claims in the patent application in order to 

improve its patent application and make it stronger from challenge. IP Australia has 
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examined and accepted the amendments. Norwood has opposed the amendment 

to the claims and we are now awaiting their evidence supporting the opposition to 

the amendment. Regeneus is confident that the patent will be granted after 

conclusion of the opposition. Regardless, the opposition does not prevent Regeneus 

from commercialisation of HiQCell® or other products. However if the patent is 

not granted, the Company’s competitive position may be affected. 

 

Patent	  Family,	  date	  of	  filing	   Subject	  matter	   Related	  Products	  

Therapeutic	   methods	   using	   adipose	   tissue	  
derived	   cell	   suspensions	   comprising	  

adipocytes,	  22/08/2008	  

Adipose	   tissue-‐derived	   cell	   suspensions	   that	  
comprise	   adipocytes	   for	   use	   in	   the	   treatment	   of	  

inflammatory	   disorders	   and	   cartilage	   or	   bone	  
disorders.	  

HiQCell,	  Secretions	  	  

Therapeutic	  methods.	  22/08/2008	   Similar	  to	  Family	  1	   HiQCell,	  Secretions	  

Therapeutic	  methods.	  17/12/2009	   Similar	   to	   Family	   1	   but	   with	   the	   inclusion	   of	  
additional	  treatment	  indications	  

HiQCell,	  Secretions	  	  

Cell	   processing	   method	   and	   device.	  

15/03/2011	  

A	   method	   of	   generating	   a	   cell	   suspension	   from	  

adipose	  tissue	  and	  a	  tissue	  processing	  device	  for	  the	  
performance	  of	  the	  method.	  	  

HiQCell	  

Cell	   free	   preparation	   and	   uses	   thereof.	  

14/09/2010	  	  

Intra-‐articular	  use	  of	  a	  cell-‐free	  preparation	  	   Secretions	  

Arthroscopy	  method.	  17/12/2010	  	   The	  delivery	  of	  autologous	  cells	  into	  a	  joint	  during	  an	  
arthroscopy	  procedure	  	  

HiQCell	  

Pharmaceutical	   compositions	   and	   topical	   use	  
thereof.	  15/03/2011	  	  

Topical	   application	   of	   adipose	   tissue	   derived	   cell	  
secretions	  	  

Secretions	  

Therapeutic	   methods	   and	   compositions.	  

23/9/2011	  	  

Treatment	  of	   various	   conditions	  by	   remote	  delivery	  

of	   adipose	   tissue	   derived	   cell	   secretions	   or	   cell	  
suspensions,	  including	  treatment	  of	  various	  forms	  of	  
pain.	  Also	  products	   that	   comprise	   a	   combination	  of	  

cells	  and	  cell	  secretions.	  	  

HiQCell,	  CryoShot®	  ,	  

Secretions	  	  

Therapeutics	  using	  multiple	   injections	  of	   cells.	  
26/9/2012	  	  

The	   patent	   application	   has	   not	   yet	   been	   published	  
and	  is	  currently	  confidential.	  	  

HiQCell	  

Vaccine	  booster.	  24/12/2012	  	   The	   patent	   application	   has	   not	   yet	   been	   published	  
and	  is	  currently	  confidential.	  	  

CryoShot®	  ,	  HiQCell	  	  

Vaccines	   for	   the	   treatment	   or	   prevention	  

cancer.	  24/12/2012	  	  

The	   patent	   application	   has	   not	   yet	   been	   published	  

and	  is	  currently	  confidential.	  	  

Cancer	  vaccine	  
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8. SWOT Analysis 

Strengths 

Strong proprietary IP coupled with a point-of-care business provides Regeneus with the 

potential to produce innovative products at a lower cost and at an accelerated rate 

compared to traditional drug pathways. 

Regeneus’ products are already commercially available within the veterinary and human 

health market with demonstrated safety and efficacy. Over 1,000 joints across more than 

500 patients have been treated with the HiQCell® product in Australia 

Strong management and highly experienced in the development and early stage 

commercialisation of new therapeutics.  

Weaknesses 

HiQCell® is not covered Medicare or any other reimbursement schemes. 

Operating losses cumulating year-on-year 

Opportunities 

Regenerative medicine technologies have the potential to create less costly and more 

effective treatments for some of the most widespread and debilitating conditions. 

Regeneus’ technology may be able to be applied to other indications such as in cancer and 

auto-immune diseases and inflammatory conditions such as neuropathic pain. 

Threats 

Uncertainty about the outcome of clinical trial of the products  

Higher level of expenditure than budgeted 

Potential patent issue with Norwood  



 

50	   Regeneus	  Ltd	  

 

9. Financials 

For the year that ended 30 June 2014, Regeneus reported revenues of AUD 2.09 

million compared to AUD 1.77 million in the same period last year. Both 

HiQCell® (AUD 765k) and CryoShot® (AUD 233k) contributed to total revenues. 

HiQCell® procedures were being performed primarily by 7 active practitioners in 

Sydney and Melbourne at 3 medical facilities in Sydney, 1 in Melbourne and 1 in 

the Gold Coast. The introduction of the cryopreservation, allowing patients to have 

their regenerative cells cryogenically stored for future treatments, has created 

another source of revenue. The increase in revenues of CryoShot® excludes the 

large amount of product that is provided at no charge to clinics for research 

purposes.  The remainder in revenues was attributed to R&D based license fees.   

R&D expenditure increased from AUD 4.1 million to AUD 5.8 million with several 

products moving towards commercialisation. Progress was made by preparing a 

clinical trial for the allogeneic cell therapy (Progenza). For CryoShot® a double 

blind placebo controlled trial was started in Australia. 

In September last year, Regeneus successfully completed its IPO, raising AUD 10.5 

million. This resulted in a total cash position of AUD 6.6 million by the end of 

2013. The current cash position amounts to AUD 5.5 million, which is including 

the capital raise of AUD 3 million in August. For this year we expect the cash 

position to improve further as Regeneus is expected to receive a R&D based tax 

rebate of AUD 3.7 million in late September. Last year the tax rebate was AUD 2.3 

million. 
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 Financial Summary 

Profit & Loss Statement 
 

30 June 2014 
(12 month full year) 

 30 June 2013 

Revenues 2,094,643 1,769,628 

Cost of Sales (621,498) (580,526) 

Gross Profit 1,473,145 1,189,102 

Other income 3,867,666 2,627,885 

R&D expenditure (5,758,409) (4,134,478) 

Selling expenses (2,253,138) (1,783,534) 

Corporate expenses (3,875,367) (2,296,770) 

Occupancy expenses (627,913) (468,592) 

Finance costs (349,202) (328,660) 

Loss before income tax (7,523,218) (5,195,047) 

Loss for the period (7,523,218) (5,195,047) 

Other comprehensive income 1,154 - 

Total comprehensive loss  
for the half year  

(7,522,064) 
 

(5,195,047) 

Source: Company reports 
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Consolidated statement of cash flows 

 30 June 2014 30 June 2013 

Cashflow from operating activities (6,239,251) (4,617,850) 

Cash flow from investing activities  (1,873,343) (399,717) 

Cash flow from financing activities  10,209,433 4,900,000 

Cash and cash equivalents at 
beginning of the period 

410,658 528,225 

Net change in cash and cash 
equivalents 

2,096,839 (117,567) 

Cash and cash equivalents at the end 
of the period  

2,507,497 410,658 

Source: Company Reports  

 

Consolidated Balance Sheet 

 30 June 2014 30 June 2013 

Cash and cash equivalents 2,507,497 410,658 

Current Assets 7,089,274 3,370,194 

Non Current Assets 3,169,780 653,240 

Total Assets 10,259,054 4,023,434 

Current Liabilities 1,697,655 6,892,259 

Total Liabilities 1,951,026 6,892,259 

Total Equity 8,308,028 (2,868,825) 

Source: Company reports 
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10. Valuation 

We valued Regeneus using the sum-of-the-parts valuation approach for each drug 

in the pipeline, adjusted for corporate overheads. We adopted the Net Present 

Value (NPV) Approach to value each drug, considering each drug under 

development as a separate project. We arrive at a fair value of AUD 0.91 per share 

using the SOTP valuation method, which makes the Company significantly 

undervalued compared to the current market price of AUD  0.26. 

 

Product Market 
Launch 

Success 
probability 

NPV Probability 
based NPV 

NPV per share  

HUMAN USE      

HiQCell 

Australia 
Singapore 
Japan 
UK 

 

2011 
2014 
2016 
2016 

 

80% 
80% 
70% 
60% 

 

35 
5 
25 
15 

 

28 
4 

18 
9 

0.30 

0.14 
0.02 
0.09 
0.05 

Progenza 2018 25% 150 38 0.20 

Kvax cancer vaccine 2019 10% 250 25 0.13 

ANIMAL USE       

CryoShot 

Australia 
USA 

 

2012 
2016 

 

100% 
70% 

 

10 
35 

 

10 
25 

0.18 

0.05 
0.13 

Kvax cancer vaccine 2016 50% 30 15 0.08 

Total     0.90 
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Assumptions 

To calculate the value of the Company, we estimated market size for each 

indication, expected market share of each drug, average medication cost, and life 

cycle of all drugs. Probability of approval is also considered to incorporate the 

chances of failure while calculating the NPV of the drug. Cost of capital and 

terminal growth rate assumptions: For valuation purposes, we estimated the cost of 

capital at 10%. We have calculated the cost of capital as the weighted average of 

cost of equity and debt. To derive the cost of equity, we assumed a 14.9% equity 

risk premium and a 1.5% risk-free rate (10-year T-bond yield). A beta of 1.0 was 

assigned to Regeneus; we believe this adequately reflects the risks associated with 

the Company. We used a 1.5% growth rate to arrive at the terminal value in the 

DCF. 

We also use different probabilities of success dependent on the development stage. 

Next to that, we use specific probabilities of success per clinical phase. This is also 

dependent on the historical success ratios for the various indications. The table 

below gives an overview of the probabilities uses. We use probability estimates that 

a specific drug successfully concludes a phase. When we multiply the probability 

for each phase to move to a next phase, the probability of a market launch is 

calculated.  
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Glossary 

Adult (or somatic) stem cell: An undifferentiated cell found in a 
differentiated tissue that can renew itself and 
differentiate (with certain limitations) to give 
rise to all the specialized cell types of the tissue 
from which it originated 

Allogeneic   Taken from different individuals of the same 
species 

Autologous      Donor and recipient are the same person 

Bone marrow stromal cells   A mixed population of stem cells found in bone 
marrow that does not give rise to blood cells 
but instead generates bone, cartilage, fat, and 
fibrous connective tissue 

Cell-based therapies   Treatment in which stem cells are induced to 
differentiate into the specific cell type required 
to repair damaged or destroyed cells or tissues 

Chondrocyte:  Chondrocytes are cells derived from 
mesenchymal stem cells, are found in cartilage 
and are the cells responsible for producing the 
cartilaginous matrix. 

Differentiation   The process whereby an undifferentiated 
embryonic cell acquires the features of a 
specialized cell such as a heart, liver, or muscle 
cell 

Directed differentiation   Manipulating stem cell culture conditions to 
induce differentiation into a particular cell type 

FDA:  Food and Drug Administration based in 
Rockville, Maryland, US, responsible for the 
drug approval process in the US. 

In vitro:  In glass or plastic vessels rather than in living 
systems. 
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In vivo:     In living systems. 

Mesenchymal stem cells (MSCs): Cells which are derived from embryonic 
mesoderm that go onto form connective tissue 
in the body. Mesenchymal stem cells are self 
renewing and have the ability to become 
chondrocytes (cartilage cells), osteoblasts (bone 
cells) adipocytes (fat cells) and fibroblasts 
(connective tissue cells). in tissue culture. 

Multipotent:   Ability of a single stem cell to develop into 
more than one cell type of the body 

Neurons:  Nerve cells, the structural and functional unit 
of the nervous system. A neuron consists of a 
cell body and its processes, an axon and one or 
more dendrites. Neurons function by starting 
and conducting impulses. Neurons transmit 
impulses to other neurons or cells by releasing 
neurotransmitters at synapses. 

Phase I clinical trial:  Clinical trial to test a new biomedical 
intervention in a small group of people for the 
first time to evaluate safety (e.g., to determine a 
safe dosage range and to identify side effects). 

Phase II clinical trial:  Clinical trial to study a new biomedical 
intervention in a larger group of people to 
determine efficacy and to further evaluate its 
safety. 

Pre-Clinical Trial:  Laboratory test of a new drug candidate or a 
new invasive medical device on animals or cell 
cultures that is conducted to gather evidence 
justifying a clinical trial. 

Plasticity:  The ability of stem cells from one adult tissue to 
generate the differentiated cell types of another 
tissue.  

Pluripotent:   Ability of a single stem cell to give rise to all of 
the various cell types that make up the body. 
Pluripotent cells cannot make so-called “extra- 
embryonic” tissues such as the amnion, 
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chorion, and other components of the placenta. 

Regenerative medicine:   A treatment in which stem cells are induced to 
differentiate into the specific cell type required 
to repair damaged or destroyed cell 
populations or tissues. 

Somatic cell:   Any body cell other than gametes (egg or 
sperm). 

Stem cells :  Cells with the ability to divide for indefinite 
periods in culture and to give rise to specialized 
cells. 

Stromal cells:   Non-blood cells derived from blood organs, 
such as bone marrow or fetal liver, which are 
capable of supporting growth of blood cells in 
vitro. Stromal cells that make the matrix within 
the bone marrow are also derived from 
mesenchymal stem cells. 

Transdifferentiation:   The process by which stem cells from one tissue 
differentiate into cells of another tissue. 

Undifferentiated:  A cell that has not yet generated structures or 
manufactured proteins characteristic of a 
specialized cell type  
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Analyst: Marcel Wijma MSc 
Marcel Wijma, Chief Research Officer and managing partner, has a longstanding history in financial biotech research. 
After selling Van Leeuwenhoeck Research (VLR) to SNS Securities in 2006, he established an award winning analyst 
team in biotech/life sciences at SNS Securities. In 2009, Marcel was awarded by Financial Times/Starmine as being 
one of the Top-3 biotech analysts in Europe. Later that year, Marcel purchased VLR from SNS Securities after which 
the company was reconstituted. At VLR, he leads the professional VLR research organisation, which is augmented by 
selected external financial researchers with a specialisation in Life Sciences. Mr. Wijma has a Masters degree in 
Financial Economics from Erasmus University in Rotterdam. 

Disclaimer 

The facts stated and the opinion and prognoses given in this publication are based on data and information considered 
to be reliable and have been carefully worked into our analyses and prognoses. However, no guarantee can be given as 
to their fairness, accuracy or completeness. Van Leeuwenhoeck Institute. does not accept responsibility or liability in 
any way in respect to the information stated herein. Van Leeuwenhoeck Institute  does not hold or have positions in 
securities as referred to in this publication. 

The views expressed in this publication accurately reflect the analyst’s personal views on the subject securities or 
issuer. Neither the analyst’s compensation nor the compensation received by Van Leeuwenhoeck Institute  is in any 
way related to the specific recommendations or views contained in this publication. 

Any investments referred to herein may involve significant risk, are not necessarily available in all jurisdictions, may 
be illiquid and may not be suitable for all investors. The value of, or income from, any investments referred to herein 
may fluctuate and/or be affected by changes in exchange rates. Past performances are not indicative for future results. 
Investors should make their own investment decisions without relying on this publication. 

Only investors with sufficient knowledge and experience in financial matters to evaluate the merits and risks should 
consider an investment in any issuer or market discussed herein and other persons should not take any action on the 
basis of this publication. 

Information, opinions or recommendations contained in this publication are submitted solely for advisory and 
information purposes. The information used and statements of fact made, have been obtained from sources considered 
reliable, but we neither guarantee nor represent the completeness or accuracy. Such information and the opinions 
expressed are subject to change without notice. This publication is not intended as an offering or a solicitation of an 
offer to buy or sell the securities mentioned or discussed. 

Van Leeuwenhoeck Institute  does not accept any equity compensation. Reports are performed on behalf of the public, 
and are not a service to any company. The analysts are responsible only to the public, and are paid in advance to 
eliminate pecuniary interests and insure independence. 

Periodic Research reports and research notes on this Company are available at our web site: www.leeuwenhoeck.com 
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