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ARWR is a clinical stage biotech company focused 
on RNAi and small molecule targeted therapy using 
three proprietary platform technologies. ARWR has 
built a diversified pipeline targeting a variety of 
indications ranging from infections to cancers and to 
obesity. We are optimistic about the Company s HBV 
program ARC-520, which will enter into Phase I in 
2H13.  Two other lead candidates Adipotide (obesity) 
and CALAA-01 (cancer) are also in Phase I trials. 
Balance sheet has been boosted by recent financing. 

  

We are optimistic about the prospect of ARWR. 
Valuation is attractive at this time based on strong 
fundamentals.     
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      KEY POINTS  

 
We are initiating coverage of Arrowhead with an Outperform rating. Our 12-month price target is 
$5.00.   

 
Arrowhead is a clinical stage biotech company focused on targeted therapy for infections, cancers 
and obesity. The Company has developed three proprietary platform technologies to specifically 
deliver RNAi therapeutics and small molecules to targeted tissues. All three platforms, DPC, 
RONDEL and Homing Peptides, can systemically deliver RNAi therapeutics while Homing Peptides 
platform and RONDEL can also deliver small molecules.   

 

Based on the three platforms, Arrowhead has built a diversified pipeline targeting a variety of 
indications ranging from HBV infection to cancer and to obesity. The Company has three lead 
candidates in development: ARC-520 for HBV infection, Adipotide for obesity and CALAA-01 for 
cancers.   

 

ARC-520 is an siRNA therapeutic targeting HBV using DPC technology. Preclinical studies have 
demonstrated compelling efficacy and safety profile. A Phase I trial will be initiated in 3Q13 and 
multiple Phase II trials will follow in 2014. ARC-520 has the potential for functional cure of HB 
patients. It targets the large HB market and remains primary value driver for both near-term and mid-
term for the Company.  

 

Adipotide is an anti-obesity peptide, which is the first drug candidate from Arrowhead s Homing 
Peptide platform. In animal studies, Adipotide has demonstrated 30% loss of body weight over 4 
weeks, appetite suppression, reduction in the symptoms of diabetes, and reversal of steatosis. 
Adipotide entered into a Phase I clinical trial in 2012.  

 

CALAA-01 is an RNAi-based therapeutic that targets solid tumors. It employs the RONDEL RNAi 
delivery technology and is in a Phase Ib clinical trial.   

 

In addition to internal programs, Arrowhead also has a few partnered programs. These partnered 
programs provide non-dilutive financing for the Company in the forms of upfront, milestone and 
royalty payments. Going forward, the Company will continue its effort to monetize its technologies by 
establishing alliance with partners.    

 

We are also impressed with the Company s strong balance sheet. Arrowhead has a cash balance of 
about $36 million now, which will last into fiscal 2015.   

 

Based on the strong fundamentals, we think Arrowhead is undervalued at current market price. 
Downside risk is relatively low and upside potential is high for Arrowhead. We encourage investors to 
accumulate shares of Arrowhead at this time.     

   
     OVERVIEW  

Arrowhead Research Corporation (ARWR) is a clinical stage biotech company focused on oncology, 
obesity, and infectious disease.   

Over the years, Arrowhead has developed/acquired three proprietary drug delivery platform 
technologies: Homing Peptides , Dynamic Polyconjugates (DPCs) , and RONDEL . All three 
technologies are actively targeted delivery vehicles that can be modified to exhibit the specific 
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pharmacological properties desired for each target. Arrowhead is focused on getting small molecule and 
siRNA (small interfering RNA) drugs into tissues and cell types of interest while avoiding non-specific 
uptake. Efficient targeting is a key differentiator for Arrowhead's technology, which has the potential to 
make siRNA and small molecule therapeutics safer and more effective by getting more of the dose to 
target tissues.  

The Dynamic Polyconjugate (DPC) platform is an siRNA delivery system. It is a modular system that 
may be optimized on a target-by-target basis and has been demonstrated to promote multi-log gene 
knockdown in rodents and non-human primates, induce efficient endosomal escape, and has wide safety 
margins using a variety of siRNA molecules.  

RONDEL is also an siRNA delivery system that has demonstrated effective systemic siRNA delivery, 
RNAi-mediated mRNA and protein knockdown in human melanoma patients.  

Homing Peptides platform is a vast, proprietary library of short peptides that have demonstrated rapid 
and specific internalization into a wide variety of cell types. This library is being mined for the potential 
development of peptide-drug conjugates (PDCs) and companion diagnostics. Arrowhead plans to 
develop the targeting peptides for use with its RNAi delivery platforms as well as with traditional small 
molecule or peptide drugs  

The modular and synergistic design of each platform provides a broad base for the development of 
further products through the optimized combination of delivery vehicle, targeting agent and therapeutic 
agent.  

Based on the three platform technologies, Arrowhead has built a diversified pipeline with development 
programs in oncology, obesity, and chronic hepatitis B virus (HBV) infection. These targeted drug 
candidates are under both internal and partnered development.   

  

Arrowhead currently has three lead drug candidates in clinical trials.   

ARC-520 is an RNAi-based therapeutic designed to treat chronic hepatitis B virus (HBV) infection. It is 
the first drug candidate from Arrowhead s DPC siRNA delivery platform and will enter Phase I clinical 
trials in 2H2013.  

Adipotide is an anti-obesity peptide that has been shown to promote weight loss in animal models. It is 
the first drug candidate from Arrowhead s Homing Peptide platform and entered a Phase I clinical trial in 
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2012. Adipotide has been developed by the Company s majority-owned subsidiary, Ablaris 
Therapeutics, Inc. Arrowhead owns 64% of the fully diluted shares of Ablaris.  

CALAA-01 is an RNAi-based therapeutic that targets solid tumors. It employs the RONDEL RNAi 
delivery technology and completed a Phase Ib clinical trial in 2012. CALAA-01 is developed by 
Arrowhead s majority-owned and operated subsidiary, Calando Pharmaceuticals.   

Arrowhead's pipeline is intended to drive value directly through the development process and to provide 
proof of concept for the platform technologies. The Company actively seeks collaboration and 
licensing agreements with leading biopharmaceutical companies to advance the development and 
commercialization of its technology platforms and drug candidates. Partnerships provide to access 
external expertise and capital to complement its internal research and create commercialization 
opportunities in areas outside of the Company s core focus.  

Arrowhead is headquartered in Pasadena, CA and operates a 24,000 square foot research and 
development facility located in Madison, WI.     

      INVESTMENT THESIS    

Three Platform Technologies Provide Multiple Applications of Targeted Therapy  

Arrowhead is focused on getting small molecules and siRNA drugs into tissues and cell types of interest 
while avoiding non-specific uptake. In order to achieve the goal of targeted therapy, Arrowhead has 
developed/acquired three key platform technologies over the years.   

   

Dynamic Polyconjugates (DPC)  A unique technology for systemic delivery of RNAi 
therapeutics.  DPC is designed to protect the RNAi molecule from degradation while in circulation, 
selectively deliver the RNAi to the target tissue, and ensure that it is taken up by cells and released 
into the correct cellular compartment.    

 

RONDEL  The three component RNAi/Oligonucleotide Nanoparticle Delivery (RONDEL) technology 
is an RNAi delivery system based on self-assembly nanoparticles.  The RNAi is protected by 
encapsulation within the particle, and targeting is provided by a modular system that allows 
straightforward incorporation of peptides, antibodies or other ligands on the particle surface.  
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Homing Peptides - the world's largest library of human-derived peptide sequences that have been 
shown to localize to specific tissues in the human body. This platform enables the creation of "guided 
therapeutics" that specifically target tissues of interest while sparing off-target issues.  

These three platform technologies are all actively targeted delivery vehicles that can be modified to exhibit the 
specific pharmacological properties desired for each target. The three technologies have the potential to make 
siRNA and small molecule therapeutics safer and more effective by getting more of the dose to target tissues.  

The Dynamic Polyconjugates Technology  

One of the key challenges to using RNAi therapy has been the inability to systemically deliver siRNA in 
humans. "Naked" siRNA is degraded and destroyed by nucleases in the bloodstream and is not 
efficiently taken up by cells.  

Arrowhead s lead RNAi delivery technology is called Dynamic Polyconjugates (DPC) which represents an 
elegant solution to the siRNA delivery problem. DPC is specifically designed to overcome barriers to 
systemic administration of siRNA.   

  

DPCs are small nanoparticles, 5-20 nanometers (nm) in size, composed of an amphipathic polymer to 
which shielding agents such as polyethylene glycol (PEG), as well as targeting ligands are reversibly 
attached. In some constructs, the siRNA payload is attached to the DPC, while in other constructs, 
the siRNA is not attached to the polymer, but is instead conjugated to a targeting ligand of its own and 
co-injected with the DPC.  In this case the RNAi incorporates structural modifications to enhance its 
stability in the lieu of the protection that would otherwise be provided by the polymer backbone. The DPC 
construct protects the siRNA payload while allowing the polymer to circulate in the blood without creating 
undue toxicity.  

The targeting ligand guides the nanoparticles to the cell of interest where, together with the siRNA, it is 
taken up into the cell s endosome. The polymer is selected for its ability to lyse the endosomal membrane 
which releases the siRNA into the cytoplasm. There, it engages the cell's RNAi machinery, ultimately 
resulting in knockdown of target gene expression.  
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The lytic chemistry of the DPC polymeric backbone is modified, or "masked", using proprietary chemistry. 
Masking of the polymer's lytic chemistry accomplishes two interrelated objectives that are critical to in 
vivo siRNA delivery: 

 
Reduction of toxicity by controlling when the membrane lytic property of the polymer is activated. 

 
Inhibition of non-specific interactions with blood components and non-targeted cell types.  

Arrowhead is using the DPC technology to develop its ARC-520, an RNAi-based therapeutic targeting 
HBV infection.   

DPC technology is radically different from standard liposomal or lipid nanoparticle siRNA delivery 
systems used by the majority of RNAi therapeutics companies. DPCs are smaller than lipid-based 
systems, enabling more efficient distribution from the vasculature to the target tissue. DPCs can use 
targeting ligands for cell-type specific delivery, which has yet to be achieved with the lipid-based systems 
used in clinical development programs. The modular nature of DPCs allows each component to be 
optimized for higher efficacy and lower toxicity. As a polymer-based system, DPCs are fundamentally 
different from lipid-based systems. This has the potential to open up an entirely new class of 
mARComolecules to enable siRNA delivery.  

RONDEL Technology for Systemic RNAi  Delivery   

The RONDEL platform technology is under development by Arrowhead's majority-owned and operated 
subsidiary, Calando Pharmaceuticals, Inc. for systemic delivery of RNAi therapeutics. For this delivery 
system, polymers form the foundation for a three-part RNAi/Oligonucleotide Nanoparticle Delivery 
(RONDEL) technology.   

The RONDEL system takes advantage of molecular forces to generate self-assembly of a siRNA 
containing nanoparticle therapeutic. DNA and RNA are linear, negatively charged molecules. 
Component one of RONDEL is a linear polymer in which positively charged groups alternate with sugar 
molecules (cyclodextrin). Upon mixing with siRNA, the positively charged polymer associates with the 
negatively charged backbone of siRNAs. Several polymer/siRNA complexes self-assemble into a 
nanoparticle of less than 100nm in diameter that fully protects the siRNA from degradation in serum. 
This size is key to the delivery of the siRNA payload to tumor cells.  

Each cyclodextrin molecule in the chain contains a hydrophobic core. Components two and three of the 
system contain adamantane covalently bound to polyethylene glycol (PEG). Adamantane is highly water 
insoluble. In aqueous solution, the adamantane end of the complex associates with the hydrophobic 
cores in the cyclodextrin polymer while the hydrophilic PEG extends from the hydrophobic core. The 
result is a siRNA containing nanoparticle coated with PEG, which acts to stabilize the nanoparticle and 
prevent aggregation under physiological conditions. A variety of targeting molecules that selectively 
attach to specified cell surface receptors can be covalently attached to the adamantane-PEG modifier, 
enabling the siRNA-containing particles to be coated with targeting molecules that guide the nanoparticle 
to the tissue of interest.  

The RONDEL siRNA delivery system has been designed for intravenous injection. Upon delivery to the 
target cell, the targeting molecules bind to membrane receptors on the cell surface and the RNA-
containing nanoparticle is taken into the cell by endocytosis. There, chemistry built into the polymer 
unpacks the siRNA from the delivery vehicle. The siRNA enters the cytoplasm where it can interact with 
the RNAi machinery of the cell.  
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Based on a novel polymeric sugar (linear cyclodextrin) molecule, RONDEL has been applied thus far to 
the delivery of two classes of therapeutics: siRNA and small molecule drugs. The polymer is combined 
with the drug molecule to form a drug containing nanoparticle between 10 nanometers and 100 
nanometers in size. This particle size is important because drug molecules below 10 nanometers are 
quickly cleared from the body in the urine while nanoparticles larger than 100 nanometers are not always 
able to escape the tumor vasculature to reach tumor cells. Nanoparticles between 10 and 100 
nanometers can lead to preferential accumulation in tumor tissue, where the drug can take effect, 
leaving other tissues less affected. The drug delivery system has the added benefits of increasing 
solubility and allowing targeting of the nanoparticles.  

Arrowhead is using RONDEL technology to develop CALAA-01, a Phase I siRNA candidate for cancers. 
The RONDEL delivery system offers the following advantages:  

 

Generalized delivery system Binds to and self-assembles with the siRNA to form uniform 
colloidal-sized particles. Analysis has shown that these particles are spherical and between 10 
and 100 nm in diameter;  

 

Any siRNA sequence can be easily substituted Because RONDEL binds to the siRNA 
backbone, other siRNAs sequences can be easily incorporated to form a new drug product;  

 

Safety The RONDEL technology has been shown to have a positive safety profile in 
vitro testing with human cell cultures, and the fully formulated polymer/siRNA particles exhibit a 
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significant therapeutic window of safety in animals, even when repeated doses (up to eight doses 
over a four week period) are used;  

 
Effective targeted delivery RONDEL has demonstrated successful delivery of functional siRNA 
therapeutics to tumor cells and to hepatocytes by systemic administration and confirmed 
sequence-specific gene inhibition;  

 
Human proof of concept CALAA-01, the first clinical candidate developed using the RONDEL 
system, has established several important firsts in human testing of an siRNA therapeutic 
including first to show systemic siRNA delivery, first to show dose dependent accumulation in 
target cells and first to show RNAi mediated mRNA and protein knockdown;  

Homing Peptide Technology  

In April 2012, Arrowhead acquired Alvos Therapeutics, Inc. which licensed a discovery platform and 
large library of proprietary human-derived Homing Peptides from the MD Anderson Cancer Center. 
This discovery platform is designed to identify targeting agents, such as peptides, that selectively 
accumulate in primary and metastatic tumors, associated vasculature, and to 30 healthy tissue types. 
Such targeting agents are of interest for drug development because they hold the promise of 
shepherding drugs into specific cells while sparing others.   

With a vast proprietary targeting library, Arrowhead can enhance the value of its RNAi programs and 
differentiate its capabilities from those of its competitors. In addition, the Company can apply the homing 
peptide sequences to non-RNA therapeutics and present attractive value to potential partners. The 
platform has the potential to allow Arrowhead to:  

 

Develop therapeutic agents that hunt down and destroy known tumors, as well as distant 
unidentified metastases;  

 

Convert a chemotherapeutic to targeted therapy that accumulates primarily at tumor sites and 
affect cancer cells preferentially, thereby improving the toxicity and side effects of currently used 
cancer drugs; and  

 

Selectively target non-cancer therapeutics to virtually any tissue type in the body where they can 
have the desired pharmacologic effect;  

This platform is potentially powerful in the specificity of the targeting sequences, the large number of 
unique sequences and their origin from human screening. In addition, because of the human-based 
identification process, there is lower risk that animal model data will not translate. The proprietary library 
of 42,000 unique targeting sequences can be used with the Company s own delivery platforms, as well 
as with small molecule drugs. The library can be further increased by continuing to work with MD 
Anderson to screen additional patients. This platform has achieved clinical proof of concept in targeting 
metastatic prostate cancer with the first sequence tested in humans.  

In addition to DPC and RONDEL, the Homing Peptide library adds a powerful new source of flexibility to 
Arrowhead s targeted therapy. The library is also valuable in creating a new class of therapeutics, 
Peptide-Drug Conjugates (PDCs). By linking the Homing Peptides to traditional small molecule drugs, 
the conjugates, like antibody drug conjugates (ADCs), can potentially transform a therapeutic that 
interacts with most cells in the body into one that interacts preferentially with the cell of choice. This 
transition from untargeted to targeted drugs is a paradigm shift for cancer therapeutics.   

Arrowhead intends to build its own pipeline and work with partners to apply the targeting sequences to 
their drugs. This specific targeting will enable Arrowhead and its partners to make existing therapeutics 
safer and more effective. Given the large number of approved APIs for oncology and the thousands of 
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Homing Peptide sequences, there are many potential combinations of targeting sequence and drug 
molecules.  

PDCs share the promise of the original class of guided therapeutics, antibody-drug conjugates (ADCs), in 
that they could increase efficacy and decrease toxicity relative to current standard of care oncology 
products. Benefits of PDCs as a class are as follows:  

 
PDCs are potentially faster, cheaper, and simpler to make than ADCs, making them attractive 
development projects for biopharmaceutical companies;  

 
Their targets are expressed on a high percentage of multiple tumor types, giving them a larger 
potential commercial market than genetically targeted agents that are efficacious in only a small 
subset of patient populations; and  

 

The use of Homing Peptides that were discovered in human cancer patients as the targeting 
moieties for PDCs potentially increases clinical probability of success;  

We believe these benefits will be attractive to potential partners in the biopharmaceutical industry. This 
technology has the potential to facilitate the rapid development of multiple new product candidates, each 
of which could meet a critical unmet medical need. In addition, screening in man has broad applicability 
in other therapeutic areas of interest to the biopharmaceutical industry.  

Diversified Pipeline Based On Three Platform Technologies   

Arrowhead has built a diversified pipeline based on its key three platform technologies. The pipeline 
targets a variety of indications ranging from infectious disease, to cancer and to obesity. A diversified 
portfolio reduces development risks when managed appropriately.   

ARC-520 For HBV  

ARC-520 is an RNAi-based therapeutic in development by Arrowhead for the treatment of hepatitis B 
virus (HBV) infection using the Company s Dynamic Polyconjugate (DPC) technology.   

ARC-520 consists of two siRNA (siHBV-74 and siHBV-77) trigger molecules which target a sequence 
that is shared by all four of the mRNAs produced by the HB virus. The targeted sequence is highly 
conserved ARCoss HBV. The duplexes provide coverage of over 99.6% of known sequences. These 
RNAi triggers incorporate structural modifications to enhance stability in biological fluids and are 
conjugated to cholesterol, which acts as a liver-targeting group.  These conjugated RNAi triggers 
(siHBV-74 and siHBV-77) are co-injected with a targeted endsomolytic agent, NAG-MLP.  NAG-MLP is 
composed of the amphipathic polymer bee venom melittin, to which the targeting ligand N-
acetylgalactosamine has been attached via acid-sensitive linkers.  Once the siRNAs and the active 
excipient are taken up by the hepatocytes, the polymeric amines are unmasked in the endosome and 
disrupt the endosomal membrane, releasing the siRNA to the cytoplasm where it can engage the RNAi 
machinery of the cell.  

The siRNAs in ARC-520 target the mRNAs that produce HBsAg proteins, the viral polymerase, the core 
protein that forms the capsid, and the HBeAg.   
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Arrowhead has evaluated ARC-520 in multiple animal models of HBV infection. The first experiment 
was performed in a non-transgenic mouse model of HBV infection. Co-injection of siHBV-74, siHBV-77 
and NAG-MLP provided a 3 log reduction in serum viral RNA, a 3-4 log reduction in serum Hepatitis B 
virus surface antigen (HBsAg), and reduced Hepatitis B envelope antigen (HBeAg) to the lower limit of 
detection.  These serum markers of HBV replication remained suppressed for over a month after a single 
injection.  In a related study in a transgenic mouse model of HBV infection, liver mRNA encoding 
HBsAg was reduced almost to the limit of detection.  A 91% reduction in the level of the two viral 3.5 kb 
mRNAs was observed as well.    
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In March 2013, Arrowhead announced the results of a study performed in a chimpanzee chronically 
infected with hepatitis B virus.  This particular animal represented an unusually challenging model as it 
had previously been exposed to multiple HBV drugs, had exceptionally high circulating HBV viral load 
and HBsAg, and had nearly 100% of hepatocytes infected as determined by biopsy. Lastly, the HBV 
strain contained a mismatch to one of the two siRNA triggers present in ARC-520. Co-injection of NAG-
MLP, Chol-siHBV-74, and Chol-siHBV-77 on Day 0 and Day 15 provided 90-95% reductions in circulating 
HBV DNA, HBsAg, and HBeAg.  ARC-520 was well tolerated with no changes in LFTs after two doses.  

   

Based on the promising animal data, in May 2013, Arrowhead filed an application for approval to begin a 
Phase I clinical trial of ARC-520 against chronic hepatitis B virus infection in Australia. The Phase I trial 
will be a randomized, double-blind, placebo-controlled, dose-escalating study to evaluate the safety, 
tolerability and pharmacokinetics of ARC-520 in normal adult volunteers. Arrowhead expects to start the 
Phase I trial in 3Q13.   

The Phase I is expected to be complete before the end of the year and the Company is planning on 
following it immediately with a Phase IIa in HBV patients in Hong Kong in early 2014. A Phase IIb 
study of ARC-520 will begin in the second half of 2014.   

ARC-520 is the primary value driver in near- and mid-term for Arrowhead. We think the successful 
development of ARC-520 is critical to Arrowhead because the HBV market offers opportunities for 
substantial revenues, and because validation of the Company s RNAi delivery technology opens broad 
opportunities both for other therapeutic programs and licensing opportunities.   

Market Opportunity for ARC-520   

Background of HBV  

Hepatitis B Virus (HBV) infection is highly prevalent worldwide, and represents a major global health 
problem. Two billion people globally have been infected with HBV, and approximately 350 million are 
chronic carriers, including approximately 1.5-2.2 million people in the US. Among the chronically infected, 
15% - 40% will develop cirrhosis and/or hepatocellular carcinoma.  Each year approximately 5000 people 
in the US and 1 million worldwide die from cirrhosis, liver failure or hepatocellular carcinoma resulting 
from HBV infection.  
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HBV is 100 times more infectious than HIV (human immunodeficiency virus) and 10 times more 
infectious than hepatitis C. In the developing world, HBV transmission most commonly occurs by 
perinatal means from mother to child. In the developed world, the disease is mainly transmitted via 
unprotected sexual contact, blood transfusion and injectable drug use.  Infection in adults and 
adolescents is usually transient, but up to 90% of infected children and infants become chronic carriers.    

The chronic hepatitis B patient population still has substantial unmet medical needs that must be 
addressed for effective treatment and control of the disease. Current treatment regimens, based on 
interferons and antivirals, are not reliably effective in eradicating infection in chronically infected patients. 
These regimens are often rendered ineffective by the emergence of resistant strains of the virus and 
suffer from problematic dosing schedules and debilitating side effects that negatively impact patient 
compliance.  

Current Treatments for HBV  

In contrast to hepatitis C, the complete eradication of HBV from host hepatocytes cannot be achieved 
with currently available agents due to the persistence of HBV viral DNA within hepatocytes.  The goal of 
therapy is to stop the progression of liver inflammation to fibrosis, cirrhosis, and cancer.  Because these 
outcomes take decades to develop, treatment decisions are made on the basis of surrogate markers, 
including serum ALT levels, liver histology (as determined by biopsy), and measures of viral replication 
activity.  The latter include serum viral load, serum levels of HBeAg and anti-HBe, and to a lesser extent, 
serum levels of HBsAg and anti-HBs.    

The elimination of HBeAg and the appearance of anti-HBe (HBe seroconversion) are associated with a 
reduced rate of progression of liver disease and liver-related mortality, irrespective of whether it occurs 
spontaneously or as the result of treatment.  Patients who subsequently eliminate HBsAg and become 
anti-HBs positive (HBsAg seroconversion) have a dramatically reduced risk of viral relapse compared to 
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those with HBeAg seroconversion only.  Such patients are for the most part considered functionally 
cured.  Unfortunately, HBsAg seroconversion is rarely achieved with currently available treatment 
regimens.   

Currently seven drugs are available in the US for the treatment of HBV. They are classified as two 
classes:   

 
Interferons include Pegasys and Intron A,  

 
Nucleosides/Nucleosides include Lamivudine, Telbivudine, Entecavir, Tenofovir, and Adefovir 
dipivoxil.   

Brand 
Name Generic Name Company Approval 

Year 
Patent 
Expiration 

2012 WW 
Sales 

Pegasys pegylated -
interferon-2a 

Roche 2005 2018 $692M 

Intron A -interferon-2b Roche 1992 2002 < $5M 
Viread tenofovir Gilead 2008 2018 $701M 
Tyzeka telbivudine Novartis 2006 2019 $136M 
Hepsera Adenovir Gilead 2002 2014 $108M 
Epivir lamivudine GSK 1998 2010 $13M 
Barraclude entecavir Bristol-Myers 2005 2015 $1388M   

Efficacy of Treatment on

 

Drug Admin. Treatment 
Duration Tolerability

 

Resistance

 

Develop. Viral 
Load HBeAg

 

HBsAg 

Pegasys Sub-Q 1 Year Poor Very Good Fair Fair Poor 
Intron A Sub-Q 1 Year Poor Very Good Fair Fair Poor 
Barraclude

 

Oral Indefinite Good Good Good Poor Poor 
Tyzeka Oral Indefinite Good Fair Good Poor Poor 
Hepsera Oral Indefinite Good Good Poor Poor Poor 
Epivir Oral Indefinite Good Poor Fair Poor Poor 
Viread Oral Indefinite Good Good Good Poor Poor 

 

None of the above available treatment options offers a significant opportunity for HBsAg clearance, which 
is considered a functional cure.   

At the end of one year s treatment with peginterferon, 26% of HBeAg positive patients become HBeAg 
negative and 25% have their viral load reduced to below the limits of detection. The attractive feature of 
peginterferon is that many patients continue to improve after the completion of a year s therapy.  For 
example, 6 months after the completion of therapy the percentage of patients who had cleared HBeAg 
had increased to 31%.  Aside from its incomplete efficacy, the most important disadvantage of 
peginterferon therapy is its severe side effect profile, which includes anemia, nausea, diarrhea, fatigue 
and flu like symptoms, and psychiatric side effects.  

Nucleosides have the advantages of oral convenience and good tolerability compared to interferons. In 
contrast to peginterferon, which activates the immune system to clear infected hepatocytes, nucleosides 
act primarily by reducing the number of infectious viral particles in circulation, thus preventing new cells 
from being infected.  About 40% of patients treated with lamivudine for one year will achieve 
undetectable viral load in their blood and 18% will clear HBeAg.  In contrast to patients treated with 
peginterferon, most patients treated with nucleosides will rapidly relapse to their pre-treatment viral load 
levels upon terminating treatment; therefore, long term treatment is needed. While nucleosides are well-
tolerated, treatment for many years is typically required to achieve HBeAg conversion, at which point 
discontinuation of therapy can be considered.  (Among patients treated with lamivudine, 20% will achieve 
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HBeAg conversion at one year and 50% at 5 years).  The newer nucleoside analogs are differentiated 
mainly on the basis of their potency and how readily viral resistance occurs.  Seventy percent of patients 
treated with lamivudine will develop viral resistance within 5 years, compared to 22% for telbivudine and 
<1% for entecavir and tenofovir.    

In summary, treatment with peginterferon provides a modest chance at a long term sustained response, 
but is associated with severe side effects in a treatment regimen that generally lasts a full year.  
Nucleosides and nucleotides dramatically reduce viral load and have a mild side effect profile, but must 
be taken for many years or for life, because viral rebound usually occurs when therapy is stopped.  
Furthermore, nucleotides have only a modest effect on other markers of infection such as HBeAg and 
HBsAg.  

The observation that peginterferon is much more likely to provide a sustained post-treatment antiviral 
response than nucleotides in spite of its more modest effect on serum viral load, suggests that 
approaches that both reduce viral replication and accelerate clearance of infected hepatocytes are more 
likely to be successful in producing a post-treatment sustained response, HBeAg seroconversion, and 
possibly HBsAg seroconversion as well.  A treatment that shared interferon s ability to enhance immune 
system-mediated clearance of infected hepatocytes without its severe side effect profile would be a 
valuable addition to the armamentarium of anti-HBV drugs.   

The Potential for ARC-520  

Apparently, HBV market represents a multi-billion dollar opportunity and current therapeutic regimes 
have limitations. There is an unmet medical need for HBV patients, especially for patients with chronic 
HBV infection. Any new medicine with increased efficacy and/or safety profile will be in high demand.        

ARC-520 is a siRNA therapeutic in development which may provide a meaningful alternative for the 
treatment of chronic HBV.   

ARC-520 has a differentiated mechanism of action compared to that of existing anti-HBV drugs. The 
mechanism of RNA interference could provide a powerful new treatment for hepatitis B through the 
unique ability to specifically reduce the amount of circulating HBV antigens. Experts in the field of HBV 
therapeutics hypothesize that the large excess of viral proteins in chronic HBV patients functions to 
absorb antibodies that would otherwise neutralize the virus, and that potent reduction of HBV antigens 
would allow the patient s immune system to clear the infection, leading to a functional cure.  

ARC-520 contains two RNAi trigger molecules (siHBV-74 and siHBV-77) which target a sequence that is 
highly conserved ARCoss HBV. This sequence is shared by all four of the mRNAs produced by the HB 
virus.  Together they provide coverage of over 99.6% of known sequences.  ARC-520 has already 
demonstrated the ability to reduce HBsAg, HBeAg, and viral DNA dramatically in multiple animal models 
with excellent safety profile. With the data from chimpanzees, we expect to see similar data in human 
trials.   
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Adipotide for Obesity  

Adipotide for obesity is Arrowhead s first candidate using Homing Peptide Technology. Adipotide is 
being developed by Arrowhead s majority-owned subsidiary Ablaris Therapeutics. Arrowhead owns 
64% of the fully diluted shares of Ablaris.  

White adipose tissue (fat) is highly vascularized and both the expansion and maintenance of adipose 
tissue depend on a continued ability to build supporting vasculature. Targeting vasculature allows for 
specific delivery of drug payloads to specific target cells, while avoiding collateral injury to other 
healthy/non-targeted cells.  

Adipotide is designed to selectively destroy the blood supply that supports the growth of unhealthy fat 
by the targeted induction of apoptosis (cell death) in the vasculature of adipose tissue. The peptide 
consists of two functional domains. The homing domain targets a membrane associated protein, 
Prohibitin, on adipose vascular endothelial cells. The membrane disrupting domain causes apotosis 
by disrupting mitochondrial membranes inside the cells.  

   

The design of Adipotide provides a novel mechanism of action compared to other therapeutics on the 
market or in trials. There is no modulation of neurotransmitters for Adipotide, thus unlikely having 
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psychological side effects. Adipotide has no amphetamine-like mechanism of action and thus unlikely to 
yield gastrointestinal side effects.   

In preclinical studies, obese mice treated with Adipotide lost 30% of their body weight over 4 weeks, 
experienced appetite suppression, reduction in the symptoms of diabetes, and reversal of steatosis (fatty 
liver).    

In association with MD Anderson, which is assuming all costs of the trial, the Company is conducting a 
Phase I trial of Adipotide (initiated in 2012). Up to 39 obese prostate cancer patients will be treated in 
the Phase I study.  Up to 5 dose levels of the drug will be tested. Three participants will be enrolled at 
each dose level, with the first group of participants receiving the lowest dose level by injection under the 
skin once per day for 28 days and each new group receiving a higher dose than the group before it, if no 
intolerable side effects are seen. This will continue until the highest tolerable dose is found.   

Patient recruitment for the Phase I study is ongoing.  Accrual was slower than anticipated because 
the principal investigator left MD Anderson to join another institution and a new PI had to be identified to 
restart recruitment.  The inclusion/exclusion criteria have also since been revised to broaden the patient 
population that may participate.  Arrowhead expects to have some interim data available within the 
next year.  

Obesity is the number one health threat and one of the leading causes of preventable deaths in the 
United States. Roughly one third of the U.S. adult population, according to the CDC, suffers from obesity. 
Obesity is also a significant health problem outside of the United States. According to the World Health 
Organization, there are as many as 1.6 billion people worldwide considered to be overweight, with at 
least 400 million estimated to be obese.  

While there has been a broad recognition of obesity as a public health crisis, there continues to be a 
significant unmet need for more effective pharmacological interventions. Obesity is related to the 
increased prevalence of diabetes, cancer, hypertension, high cholesterol, coronary artery disease, sleep 
apnea, liver and pulmonary disease, among other conditions. Beyond these consequences, a number of 
co-morbidities involving the CNS may be complicated by obesity. These co-morbidities include anxiety, 
depression, substance abuse, chronic pain and insomnia. Physicians in the United States report that 
approximately 63% of their obese patients have been diagnosed with depression or display signs and 
symptoms of untreated depression.  

The FDA recently approved Qsymia (Vivus) and Belviq (Arena Pharmaceuticals) for the treatment of 
obesity. Qsymia and Belviq have demonstrated meaningful efficacy for obese patients in human trials, 
but both have cardiovascular side effects. Qsymia may also be related to birth defect if used by pregnant 
women.   

Adipotide is a targeted therapy and has a differentiated mechanism of action for obesity. This leads to a 
favorable safety profile. If successfully developed, Adipotide could capture a significant share of the 
obesity market.   

CALAA-01 for Solid Tumors  

CALAA-01 is an siRNA therapeutic using RONDEL delivery technology. The siRNA in CALAA-01 is 
designed to target the M2 subunit of ribonucleotide reductase, a clinically-validated cancer target. 
Ribonucleotide reductase catalyzes the conversion of ribonucleosides to deoxyribonucleosides and is 
necessary for DNA synthesis and replication, and thus tumor growth.   

In preclinical studies, CALAA-01 has demonstrated potent anti-proliferative activity ARCoss multiple 
types of cancer cells. CALAA-01 was the first siRNA therapeutic candidate to target cancer in a human 
clinical study and was also the first successful systemic delivery of an siRNA therapeutic candidate.  
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In August 2012, Arrowhead completed the enrollment of a Phase I clinical trial of CALAA-01. Adverse 
events observed coincided with an increase in certain cytokine levels. Elevation in cytokines is consistent 
with an acute immune response to the natural siRNA used in CALAA-01. These reactions also appeared 
to be transient, such that if a patient stayed on CALAA-01, the cytokine responses often subsided.   

Based on these results, a Phase Ib extension trial was initiated using a modified dosing schedule in 
which patients were pretreated with a lower dose to assess whether this strategy can increase patient 
safety and further increase the maximum tolerated dose. Patient enrollment was completed and data 
should be available later this year.  

Interim clinical results from the Phase I were presented at the 2010 American Society of Clinical 
Oncology meeting (ASCO). Data from 15 patients accrued to 5 dose levels (3, 9, 18, 24, 30 mg/m2 ) 
showed that treatment-related adverse events were mostly mild to moderate with fatigue, fever/chills, 
allergic, or gastrointestinal-related adverse events most frequently observed. Importantly, no changes in 
coagulation, liver function tests, or kidney function were observed.   

Analysis of tumor biopsies from three melanoma patients showed the presence of intracellular 
nanoparticles in amounts that correlated with dose. Additionally, a reduction was found in both the RRM2 
messenger RNA and protein levels when compared to pre-dosing tissue. Furthermore, the presence of 
siRNA-mediated mRNA cleavage products was confirmed by 5 -RACE, demonstrating that siRNA-
mediated mRNA cleavage occurred specifically at the site predicted for an RNAi mechanism. These 
results were published in March 2010 in the scientific journal Nature, citing these interim data from the 
Phase I trial as the first evidence of systemic delivery of siRNA, and the successful silencing of a widely 
recognized cancer gene via RNA interference in humans.  

Arrowhead is not currently planning a Phase II study of the exact CALAA-01 formulation. Since the 
Company now has the DPC delivery system and some encouraging tumor targeting data are being 
produced, Arrowhead is looking at the best path forward for CALAA-01 and for cancer targets in general. 
The Company s goal is to bring forward the most efficient and optimized candidates possible, which may 
be CALAA-01, reformulation of CALAA-01, or a DPC-enabled cancer candidate.  

Partnered Programs  

Cyclosert and CRLX-101 (formerly IT-101)  

Cyclosert is the linear cyclodextrin-based drug delivery platform which is designed for the delivery of 
small molecule drugs. In December 2008, Arrowhead completed a Phase I trial with IT-101, a conjugate 
of the linear cyclodextrin polymer and Camptothecin, a potent anti-cancer drug, with a positive safety 
profile and indications of efficacy.  

In June 2009, Arrowhead entered into a transaction with Cerulean Pharmaceuticals, Inc., a privately-
held Boston, Massachusetts based company. Cerulean licensed rights to further research and 
commercialize IT-101 (now known as CRLX-101 ), and the Cyclosert platform for all products except for 
nucleic acids, tubulysin, cytolysin and second generation epothilones. In connection with the transaction, 
Arrowhead assigned certain patents to Cerulean and Cerulean granted back to Arrowhead rights 
necessary to research and commercialize the excluded products. As such, Arrowhead retains the rights 
to the RONDEL siRNA delivery platform, as well as CALAA-01.  

Arrowhead received an initial payment of $2.4 million, and may receive development and sales 
milestones, and royalty payments if CRLX-101 or other products based on the Cyclosert platform are 
successfully developed. Should Cerulean sublicense CRLX-101 to a third party, Arrowhead are entitle to 
receive a percentage of any sublicensing income at rates between 10% and 40%, depending on the 
stage of the drug s development at the time of sublicensing.  

Tubulin Inhibitor 
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Arrowhead has a license and joint development agreement with Vienna, Austria based biotech Tube 
Pharmaceuticals GmbH, which grants Tube Pharma the right to develop Cyclosert enabled tubulin 
inhibitors. Tubulysins are a novel tubulin-targeted class of natural compounds with potent anti-
proliferative activity against multiple cancer types. Tube Pharma is conducting preclinical studies. 
Arrowhead is eligible to receive milestones and royalties on sales.  

Alnylam Pharmaceuticals  

In January 2012, Arrowhead granted Alnylam Pharmaceuticals a license to utilize the Dynamic 
Polyconjugate (DPC) delivery technology for a single RNAi therapeutic product. Alnylam is collaborating 
with Arrowhead to develop this technology for an undisclosed target in its Alnylam 5x15 pipeline, which 
is focused on genetically defined targets and diseases. Arrowhead is eligible to receive milestone 
payments and royalties on sales from Alnylam.  

Shire  

In December 2012, Arrowhead signed a research collaboration and license agreement with Shire AG to 
develop and commercialize targeted peptide-drug conjugates (PDCs) utilizing Arrowhead s human-
derived Homing Peptide platform and Shire s therapeutic payloads. Arrowhead may receive research 
funding and could be eligible for development, regulatory, and commercialization milestone payments of 
up to $32.8 million for each development candidate, plus additional milestone payments for a second 
indication, and royalties on worldwide sales.  

All these partnered programs provide Arrowhead upfront, milestone and royalty payments, which are 
non-dilutive financing for the Company. Going forward, Arrowhead will make efforts to monetize its 
technologies to provide continued non-dilutive financing for the Company.    

Balance Sheet Boosted by Recent Private Placement  

On May 3, 2013, Arrowhead closed a private offering of common and convertible preferred stock with 
gross proceeds of $36 million. The financing was led by RA Capital and included new investors Camber 
Capital, Special Situations Fund, and Aquilo Capital, as well as existing investors Sabby Capital, Sphera 
Global Healthcare Fund, and Jim Mellon.  

Approximately 14.3 million shares of common stock were issued at $1.83 per share. 9,900 shares of 
Series B convertible preferred stock were issued at $1,000 per share, and each is convertible into 546 
shares of common stock which is a conversion price of $1.83 per share of common stock. The Series B 
preferred was used in the financing as an accommodation to those investors who desire to not own in 
excess of 9.99% of Arrowhead s outstanding voting securities following the financing. The Series B 
Preferred is non-voting above a beneficial ownership cap of 9.99%, pays no dividend, and carries no 
liquidation preference.  

The Company s cash position was $3.3 million at March 31, 2013. Plus the $36 million proceeds raised in 
May, current balance should be able to last into fiscal 2015. The strengthened balance sheet will allow 
the Company to accelerate the development of its pipeline. Specifically, the Company will initiate a Phase 
I study of it chronic hepatitis B candidate ARC-520, a Phase IIa study in chronic HBV patients with a 
planned regulatory filing later this year, and a phase IIb multi-dose study in the second half of 2014.   

Experienced Management   

Christopher Anzalone, PhD, President and CEO  

Dr. Anzalone is the President and CEO of Arrowhead Research. He has a wealth of experience in 
nanotechnology, biotechnology, company-building, and venture capital. Prior to joining Arrowhead, Dr. 
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Anzalone founded and built The Benet Group, a private equity firm focused on creating and building new 
nanobiotechnology companies from university-generated science. Included in The Benet Group's 
portfolio are investments in two nanotechnology companies: Nanotope Inc., a tissue regeneration 
company, and Leonardo Biosystems Inc., a cancer drug delivery company. Prior to Benet, Dr. Anzalone 
was a partner at the Washington DC-based private equity firm Galway Partners, LLC where he was in 
charge of sourcing, structuring, and building new business ventures. He was also the founding CEO of 
NanoInk, Inc., a leading nanolithography company.  

Dr. Anzalone holds a Ph.D. and M.A. in Biology from UCLA and a B.A. in Government from Lawrence 
University.  

Ken Myszkowski, MBA, CPA, CFO   

Ken Myszkowski is Arrowhead's Chief Financial Officer. Mr. Myszkowski brings to Arrowhead a broad 
range of finance and accounting experience spanning two decades in both the public and private sectors, 
including senior level positions at two publicly traded energy companies and, earlier in his career, in two 
early stage technology companies.  

Prior to joining Arrowhead, Mr. Myszkowski served as the corporate controller for Broadwind Energy, a 
$200 million public energy company which provides products and services to the wind energy industry. 
Previous to his position at Broadwind, Mr. Myszkowski was controller for Epcor USA, the U.S. 
headquarters for Epcor Utilities, Inc., a $4 billion public energy company. Prior to Epcor, Mr. Myszkowski 
was controller for two start-up ventures: NanoInk, specializing in Dip Pen Nanolithography, a 
nanofabrication technology, and Delphion, which provided on-line tools for intellectual property research. 
Mr. Myszkowski also held several corporate roles at FMC Corporation, and Premark International, both 
Fortune 500 conglomerates. He began his career in the audit practice of Arthur Andersen & Co. in 
Chicago, Illinois.  

Mr. Myszkowski received his undergraduate degree from the University of Illinois, and his MBA from the 
University of Chicago Booth School of Business. He is a certified public accountant.  

Bruce Given, MD, Chief Operating Officer  

Dr. Given served as President, Chief Executive Officer and member of the Board of Directors of Encysive 
Pharmaceuticals. In addition, he has held senior operational roles with Johnson & Johnson as President, 
International for Ortho Clinical Diagnostics and Group Vice President and Head, Research and 
Development, Sales and Marketing for Janssen Pharmaceutica(US), as well as various executive and 
senior management positions at Sandoz Pharma Ltd., Sandoz Research Institute and Schering-Plough 
Corporation. Before entering the pharmaceutical industry, Dr. Given was on the medical faculty at the 
University of Chicago.  

Since February 1, 2010, Dr. Given has served as Chief Executive Officer of Leonardo Biosystems, Inc., a 
company in which Arrowhead maintains a minority equity interest, and he also has served as a director of 
Calando Pharmaceuticals, Inc., a subsidiary of Arrowhead, since October 1, 2009. Additionally, Dr. Given 
has served on the Board of Directors of ICON, plc since 2004 and was elected Chairman in 2010. Dr. 
Given also serves on the Boards of Directors of Sembiosys Genetics Inc. and BioHouston, and is a 
member of the inCube Scientific Advisory Board. He previously served as a member of the CPRIT 
Commercialization Committee, the Texas Life Sciences Committee, the Technology Review Committee 
of MD Anderson Medical Center, and is past Chairman of the Rider University Scientific Advisory Board.  

Dr. Given obtained his bachelor of sciences degree from Colorado State University, graduating Phi Beta 
Kappa. He received his M.D. degree with honors from the University of Chicago, Pritzker School of 
Medicine and completed his medical training at the University of Chicago and at Brigham and Women's 
Hospital in Boston, where he was a Clinical Fellow at Harvard Medical School. He is board certified in 
internal medicine and endocrinology and metabolism, and has authored 33 scientific publications. 
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Brendan P. Rae, PhD, JD, Chief Business Officer  

In addition to practicing patent law, Dr. Rae has worked as a licensing and business development 
professional in the pharmaceutical and biotechnology industries over the last 15 years. In this capacity, 
he has successfully sourced new products, led due diligence and commercial evaluation teams, and 
negotiated and executed agreements in the US, Europe and Far East. Most recently, Dr. Rae was the 
Chief Business Officer of Vivaldi Biosciences Inc., an influenza vaccine development company 
headquartered in New York City. Prior to that, he served, from 2005 to 2010, as Senior Vice President, 
Licensing and Business Development at VIA Pharmaceuticals, Inc., a biotechnology company focused on 
the development of therapies for the treatment of cardiovascular disease. Dr. Rae's pharmaceutical 
licensing experience was gained at Hoffman-La Roche Ltd., where he directed the company's in-
licensing and out-licensing activities from 1996 to 2003, and at Purdue Pharma L.P. Dr. Rae practiced 
patent law at the firm of Amster, Rothstein & Ebenstein, LLP.  

Dr. Rae obtained his Bachelor of Science degree in Microbiology from Glasgow University, and was 
awarded a Ph.D. by the Institute of Virology in Glasgow, Scotland. He was a Postdoctoral Fellow at the 
Roche Institute of Molecular Biology. Dr. Rae has served as an Adjunct Assistant Professor, Department 
of Microbiology and Immunology, at the New York Medical College since 1989, and a Visiting Professor 
in the School of Host Infection and Immunity at Liverpool University since 2008. Dr. Rae earned his Juris 
Doctor degree from Seton Hall Law School in Newark, New Jersey.  

David Lewis, PhD, Vice President, Biology  

Dr. Lewis is a pioneer in the use of RNAi and was the first to show that siRNAs could be used to inhibit 
gene expression in multiple tissues of adult mammals. He is a co-inventor of DPC technology for targeted 
delivery of siRNA. Prior to his role as Site Head at the Madison facility, Dr. Lewis was the Program 
Director for RNAi at Mirus Bio Corporation, prior to its acquisition by Roche in October 2008. 
Dr. Lewis received his B.S. degree in Biochemistry and Molecular Biology from the University of 
Wisconsin-Madison, and his Ph.D. degree in Biochemistry from Michigan State University. He went on to 
the Howard Hughes Medical Institute at the University of Wisconsin-Madison to perform post-doctoral 
studies where he developed viral and non-viral methods to modulate gene expression in animals, and 
discovered novel gene regulatory mechanisms involved in body patterning.  

Dr. Lewis has authored 25 scientific papers and book chapters, has 19 patents, and has been awarded 
government-sponsored research grants totaling more than $5 million. He has given numerous invited 
speaking presentations at both scientific conferences and research institutions. He has served on several 
NIH review panels and is a lecturer in the Masters in Biotechnology Program at the University of 
Wisconsin-Madison.  

David Rozema, PhD, Vice President, Chemistry  

Dr. Rozema has served as the Program Director, Delivery Chemistry at the Roche-Madison facility since 
2008 where he played a lead role in the development and synthesis of siRNA delivery vehicles. Prior to 
that he was a Senior Scientist at Mirus Bio where he oversaw the development of nucleic acid delivery 
chemistries including siRNA-polymer conjugates for in vivo delivery, and the design and synthesis of 
plasmid delivery vehicles with emphasis on the development of new endosomolytic strategies.  

Dr. Rozema received his B.A. degree in Chemistry and Math from Calvin College, Grand Rapids, 
Michigan, and his Ph.D. in Chemistry from the University of Wisconsin-Madison. He performed his post-
doctoral studies at the University of Utah where he focused on mechanistic studies of protein 
farnesyltransferase. Dr. Rozema has authored more than 14 papers and has been granted 25 patents.    
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     VALUATION   

We are initiating coverage of Arrowhead Research with an Outperform rating. Our 12-month price target 
is $5.00.   

Arrowhead is a clinical stage biotech company focused on targeted therapy for infections, oncology and 
obesity. The Company has developed three proprietary platform technologies to deliver siRNA and/or 
small molecule therapeutics to target tissues.   

Based on its three platform technologies, Arrowhead has built a diversified pipeline targeting a variety 
of indications ranging from infection, cancer and obesity. The Company s three lead programs are based 
on each platform respectively.   

ARC-520 is an siRNA therapeutic for the treatment of HBV infection based on the Company s DPC 
technology. Preclinical data have shown compelling efficacy data and safe profile for the potential of 
functional cure of HBV infection. The Company is initiating a Phase I trial of ARC-520 and multiple Phase 
II studies are to be initiated in 2014.   

Adipotide is a peptide for the treatment of obesity. Adipotide is designed based on the Company s 
Homing Peptides platform to selectively destroy the blood supply that supports the growth of unhealthy 
fat by the targeted induction of apoptosis (cell death) in the vasculature of adipose tissue. Adipotide is in 
Phase I trial.   

CALAA-01 is an siRNA therapeutic targeting cancers using RONDEL delivery technology. CALAA-01 
is designed to target the M2 subunit of ribonucleotide reductase, a clinically-validated cancer target. 
CALAA-01 is in Phase Ib clinical trial.   

We are also impressed with Arrowhead s strong balance sheet. Current cash balance of about $36 
million can last into fiscal 2015 according to our model. This is quite unusual for a small cap biotech 
company. Also, Arrowhead has partnered programs which provide non-dilutive financing for the 
Company in the forms of upfront, milestone and royalty payments. Furthermore, management is making 
efforts to monetize its platform technologies by establishing alliances with partners, which will further 
provide non-dilutive financing down the road.     

In terms of valuation, we think Arrowhead is undervalued at current market price. Currently, Arrowhead 
shares are trading at around $2 per share, which values the Company at about $62 million in market cap 
based on 31 million outstanding shares. This is certainly a deep discount.   

Most small biotech companies of development stage are valued from $50 million to $500 million 
depending on how advanced the pipeline is and which indications the company is targeting. Arrowhead 
has built a diversified pipeline and its three lead candidates are all in Phase I studies and will enter Phase 
II soon. The Company s anti-HBV drug candidate ARC-520 has demonstrated compelling efficacy data 
and safety profile in animal studies and has the potential for functional cure of HBV infection. We 
estimate that ARC-520 could be approved in the US in 2017 and has a blockbuster potential.   

We estimate Arrowhead will become profitable in fiscal 2018 with an EPS of $0.08 based on revenue of 
$55 million. And revenue will grow to $100 million in fiscal year of 2019 with an EPS of $0.38. We think a 
P/E ratio of 40x is appropriate for Arrowhead considering its growth in the next few years. Based on this 
P/E multiple, we think Arrowhead should be valued at $5.00 per share using 25% discount for 5 years. 
Our price target values Arrowhead at $155 million in market cap, which we think is appropriate and fare 
compared to its peers.     
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Name Ticker Share 
Price  

Market Cap  
($mm) Phase I Phase 

II  
Phase 
III 

Marketed 
Products 

        
Isis  ISIS $23.63  $2,450  5 15 2 1 
Alnylam ALNY $30.36  $1,890  4 3 0 0 
Regulus  RGLS $10.07  $363  0 0 0 0 
Tekmira TKMR $4.75  $70  3 2 0 0 
Sarepta  SRPT $38.48  $1,230  3 1 0 0 
RXi  RXII $0.20  $68  1 0 0 0 
Bio-Path BPTH $0.51  $33  1 0 0 0 
Arrowhead 

 

ARWR $2.03  $61  3 0 0 0 

        

Average  

 

$13.75  $771.00  

     

Following chart shows the major catalysts in the next 18 months.  

           

    

RISKS   

Development Risk is still High for RNAi Therapeutics   

Although RNAi is one of the most promising targeted therapies, there have been no RNAi drugs 
approved by the FDA.    

Even though Arrowhead s three platform technologies have the potential to provide the solution to the 
systemic delivery of RNAi therapeutics, data collected so far are limited, and only come from pre-clinical 
and Phase I trials. We remind investors that risks associated with drug development and related delivery 
technologies are high, especially for early stage of drug candidates.   

All three lead drug candidates are only in Phase I clinical trials. Both clinical and regulatory hurdles are 
significant at this point.    
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       PROJECTED INCOME STATEMENT   

 
2011 

(Sept)

 
2012 
(Sept) 

 
2013 (Sept) 2014 

(Sept) 
2015 

(Sept) 
2016 

(Sept) 
2017 

(Sept) 
2018 

(Sept) 
2019 

(Sept) 

$ in millions except per share data FY FY Q1 Q2 Q3 Q4 FYE FYE FYE FYE FYE FYE FYE 
Revenue 

 
$0.30 $0.15  $0.16  $0.04  $0.05  $0.05  $0.30  $0.30  $0.30  $0.30  $10.00  $55.00  $100.00  

YOY Growth             - 3233.3% 450.0% 81.8% 

Total Revenues $0.30 $0.15  $0.16  $0.04  $0.05  $0.05  $0.30  $0.30  $0.30  $0.30  $10.00 

 
$55.00  $100.00  

YOY Growth - -50.4% 563.7% 40.0% 4.3% 14.3% 106.1% -0.9% 0.0% 0.0% 3233.3% 450.0% 81.8% 

Cost of Revenue $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $1.5 $8.3 $15.0 

Gross Income $0.3 $0.1 $0.2 $0.0 $0.1 $0.0 $0.3 $0.3 $0.3 $0.3 $8.5 $46.8 $85.0 
Gross Margin 100.0% 100.0% 100.0% 100.0% 100.0% 18.0% 86.5% 100.0% 100.0% 100.0% 85.0% 85.0% 85.0% 

                     

R&D $3.3 $5.4 $1.6 $2.1 $2.2 $2.5 $8.4 $10.5 $12.5 $15.0 $17.5 $20.0 $25.0 
% R&D 1106.8% 3670.8% 991.5% 4857.2% 4400.0% 5000.0% 2775.0% 3500.0% 4166.7% 5000.0% 175.0% 36.4% 25.0% 

SG&A $3.8 $6.4 $0.9 $0.8 $0.7 $0.7 $3.1 $3.5 $4.2 $5.0 $7.5 $10.0 $15.0 
% SG&A 1281.6% 4384.2% 577.1% 1782.8% 1400.0% 1400.0% 1023.1% 1166.7% 1400.0% 1680.0% 75.0% 18.2% 15.0% 

Other expenses $3.1 $9.4 $2.5 $2.5 $2.5 $2.5 $10.0 $10.0 $10.0 $10.0 $10.0 $10.0 $10.0 
% Other 1031.0% 6403.6% 1556.3% 5780.7% 5000.0% 5000.0% 3304.1% 3333.3% 3333.3% 3333.3% 100.0% 18.2% 10.0% 

Operating Income ($9.8) ($21.1) ($4.8) ($5.4) ($5.4) ($5.7) ($21.2) ($23.7) ($26.4) ($29.7) ($26.5) $6.8  $35.0  
Operating Margin - - - - - - - - - - - - 35.0% 

Other Income (Net) $6.7 ($0.0) $0.2  ($1.4) ($0.5) ($0.2) ($1.9) ($0.5) ($0.5) ($0.5) ($0.5) ($0.5) ($0.5) 

Pre-Tax Income ($3.1) ($21.1) ($4.6) ($6.8) ($5.9) ($5.9) ($23.1) ($24.2) ($26.9) ($30.2) ($27.0) $6.3  $34.5  
Net Taxes (benefit) 

 

$0.0 $0.0  $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 
Tax Rate 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Reported Net Income ($3.1) ($21.1) ($4.6) ($6.8) ($5.9) ($5.9) ($23.1) ($24.2) ($26.9) ($30.2) ($27.0) $6.3  $34.5  
YOY Growth - - - - - - - - - - - - - 

Net Margin - - - - - - - - - - - - - 
Weighted avg. Shares Out 7.2 11.1 14.1 16.5 26.5 31.5 22.2 40.0 50.0 60.0 70.0 80.0 90.0 

Reported EPS ($0.44) ($1.90) ($0.33) ($0.41) ($0.22) ($0.19) ($1.04) ($0.61) ($0.54) ($0.50) ($0.39) $0.08  $0.38  
YOY Growth - - - - - - - - - - - - - 

                     

One time charge ($5.49) $0.00  $0.00  $0.00  $0.00  $0.00  $0.00  $0.00  $0.00  $0.00  $0.00  $0.00  $0.00  

Non GAAP Net Income ($8.6) ($21.1) ($4.6) ($6.8) ($5.9) ($5.9) ($23.1) ($24.2) ($26.9) ($30.2) ($27.0) $6.3  $34.5  
Non GAAP EPS ($1.20) ($1.90) ($0.33) ($0.41) ($0.22) ($0.19) ($1.04) ($0.61) ($0.54) ($0.50) ($0.39) $0.08  $0.38  

                            

Source: Company filing and Zacks Investment Research estimates        
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