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We are initiating coverage of AntriaBio, Inc. (ANTB) with a 
Buy rating and a $5.25 price target.   

AntriaBio s lead product, AB101, is an ultra-long acting 
recombinant human insulin with a planned once-a-week 
dosing schedule that is intended for use in patients with both 
type 1 and type 2 diabetes. The compound is administered by 
subcutaneous injection and specifically formulated to release 
insulin slowly and uniformly over a sustained period of 
approximately one week without an adverse initial burst of 
insulin. We believe that AB101 has tremendous potential as a 
basal insulin therapy given its once-weekly dosing schedule. 
With ultra long-acting insulin, AntriaBio is targeting a $10 
billion global market 
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ZACKS ESTIMATES  

Revenue  
(In millions of $)  

Q1 Q2 Q3 Q4 Year  
(Sep) (Dec) (Mar) (Jun) (Jun) 

2013 0 A 0 A 0 A 0 A 0 A 
2014 0 A 0 A 0 A 0 E 0 E 
2015     0 E 
2016     0 E  

Earnings per Share 
 (EPS is operating earnings before non-recurring items)  

Q1 Q2 Q3 Q4 Year  
(Sep) (Dec) (Mar) (Jun) (Jun) 

2013 -$0.00 A -$0.20 A -$0.71 A -$0.15 A -$1.08 A 
2014 -$0.12 A -$0.27 A -$0.76 A -$0.16 E -$1.10 E 
2015     -$0.64 E 
2016     -$0.55 E 
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     WHAT S NEW   

Initiating Coverage

  
We are initiating coverage of AntriaBio, Inc. (ANTB) with a Buy rating and a $5.25 price target.   

  

AntriaBio s lead product, AB101, is an ultra-long acting recombinant human insulin with a planned once-a-week 
dosing schedule that is intended for use in patients with both type 1 and type 2 diabetes. The compound is 
administered by subcutaneous injection and specifically formulated to release insulin slowly and uniformly over a 
sustained period of approximately one week without an adverse initial burst of insulin.   

We believe that AB101 has tremendous potential as a basal insulin therapy given its once-weekly dosing schedule. 
With ultra long-acting insulin, AntriaBio is targeting a $10 billion global market. Once daily insulin products, 
comprised of Sanofi s Lantus and Novo Nordisk s Levemir, posted sales of $7.8 billion and $2.1 billion in 2013, 
respectively. Both of these compounds will lose patent protection in 2015, which we believe could be advantageous 
to AntriaBio as larger pharmaceutical companies like Sanofi and Novo Nordisk look for novel technologies to extend 
their franchises and differentiate themselves in a competitive pricing environment. This should allow for AntriaBio to 
enter a partnership deal under favorable terms for the company once the initial clinical studies have been 
conducted.  

The current development plans for AB101 are to finish all pre-clinical IND-enabling studies in 2014 in preparation for 
filing an investigational new drug (IND) application in the first half of 2015. Focus will then turn to completing Phase 
1 and Phase 2a studies, which management believes will be instrumental to maximize value for shareholders and 
solidify a partnership deal with a large pharmaceutical company. Based on the current development plan, Phase 1 
and Phase 2a studies should be completed by the middle of 2016.  We believe the major value inflection point for 
investors is the signing of a development partnership to occur during the second half of 2016. Until then, AntriaBio 
has a number of pending catalysts that we believe will drive the shares towards our $5.25 price target.  

Financing & Reverse Split

  

We have been following the AntriaBio story for some time now, believing that AB101 represents a potential 
blockbuster opportunity for the company. However, our primary concern prior to initiation of coverage was the 
tenuous financial position. On April 2, 2014, this became less of a concern when the company secured $10 million 
in cash through a private placement. We believe this cash infusion is enough to fund operations of the company 
through the IND filing to take place in early 2015. This should allow for a re-valuation of the shares at an attractive 
level for secure additional financing to complete the Phase 1 and Phase 2a studies with AB101.   

Just recently, on May 1, 2014, the company enacted a 1-for-6 reverse split of the common stock (note the shares 
traded as ANTBD for 20 consecutive trading days and are now back to ANTB). As of today, the basic share count 
stands at roughly 17.7 million, with a fully-diluted count of roughly 27.1 million. The current market capitalization on 
a fully-diluted basis is approximately $80 million. Potential cash generation from the exercise of all outstanding 
options and warrants would contribute an additional $21 million to the company. Below we outline the case that 
AB101 has peak sales of roughly $2.5 billion if successfully developed and commercialized. We believe AntriaBio is 
fairly valued today at $135 million, or roughly $5.25 per share.       
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INVESTMENT OVERVIEW  

Quick Diabetes Backgrounder

  
Diabetes mellitus is a group of metabolic diseases characterized by high 
blood glucose levels that result from defects in the body's ability to produce 
and/or respond to insulin. The defect usually stems from a dysfunction of 
the pancreas to either produce insulin, or because cells show decreased 
sensitivity to the insulin that is produced. The primary manifestation of the 
disease, high blood glucose levels, has far-reaching implications and 
classical symptoms, including polyuria (frequent urination), polydipsia 
(increased thirst) and polyphagia (increased hunger).  

Diabetes is classified into three broad categories: type-1 diabetes, type-2 
diabetes, and gestational diabetes. A fourth category, called pre-diabetes, 
is also considered important from a clinical perspective, and may be the 
largest patient population.  

  

Type-1 Diabetes: Type-1 diabetes is usually diagnosed in children and young adults, and was previously known as 
juvenile onset diabetes. In type-1 diabetes, the body does not produce insulin, most commonly the result of the 
body s own immune system destroying the insulin-producing cells of the pancreas called beta cells.  

Normally, the hormone insulin is secreted by the pancreas. When you eat a meal, carbohydrates (sugars) from food 
stimulate the pancreas to release insulin. Generally speaking, the amount that is released is proportional to the 
amount of carbohydrates in that particular meal. The overall nutrient composition of the meal also impacts insulin 
secretion by affecting the rate that glucose is absorbed into the body. Insulin's main role is to help move certain 
nutrients, mainly sugar, into the cells of the body's tissues. Cells use sugars and other nutrients from meals as a 
source of energy to function. In non-diabetic individuals, the pancreas is able to appropriately increase or decrease 
the secretion of insulin and other hormones in response to the blood glucose level to maintain a relatively constant 
amount of sugar in the blood.  Hence, as insulin transports sugar into the cells and the glucose load diminishes, the 
pancreas lower the amount of insulin secreted so that low blood sugar, called hypoglycemia, does not develop. But 
the destruction of the pancreatic beta cells that occurs in patients with type-1 diabetes disrupts this process. In 
people with type-1 diabetes, insulin is not available to transport sugar into the cells. The result is that sugar builds 
up in the blood. A high blood sugar level is called hyperglycemia. Because the sugar is not able to enter cells 
effectively, the body's cells are starved for nutrients. Thus, other systems in the body must provide energy for 
important bodily functions.   

Hyperglycemia can cause dehydration due to increased urination as the kidneys are unable to handle the increased 
amounts of glucose in the body. This may result in weight loss due to the frequent urination (caloric wasting). In the 
absence of insulin, the inability of the body to take up sugar (calories) and turn it into energy may further contribute 
to malnutrition and weight loss. If the insulin deficiency reaches a critical point, the body breaks down fat cells for 
energy in the absence of the ability to turn sugar into energy. A byproduct of this metabolic pathway is the 
production of acidic molecules called ketones, which can be detected in the body.  The production of sugar by the 
liver in response to these ketones and to the perception of glucose starvation leads to further hyperglycemia and. 
only compounds the problem. The combination of dehydration, frequent urination, and acid build-up in the body is 
known as Diabetic ketoacidosis (DKA). DKA is the severe manifestation of insulin deficiency but is a relatively 
common occurrence and cause for acute symptoms, including hospitalization, in Type 1 diabetes.   

Over time, hyperglycemia and ketoacidosis can create damage to the nerves and small blood vessels of the eyes, 
kidneys, and heart, leading to several important health complications. According to the American Diabetes 
Association, eye problems occur in about 80% of adults with type-1 diabetes. Kidney damage is also common, 
occurring in about 20-30% of type-1 diabetics over time. In the U.S., diabetes is the leading cause of blindness, and 
kidney failure requiring renal replacement therapy (e.g. dialysis).  

Diabetics are also predisposed to atherosclerosis and hypertension (high blood pressure), two major causes of 
heart attack and stroke. Poor blood circulation due to hardening of the arteries and nerve damage due to high blood 
glucose levels causes problems in the feet. This can lead to increased risk of injury and decreased ability to heal 
open sores and wounds, which in turn significantly raises the risk of diabetic foot ulcers and amputations.  
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Type-2 Diabetes: Type-2 diabetes, once called non-insulin dependent or adult-onset diabetes, is the most common 
form of diabetes and accounts for approximately 90% of all diabetics worldwide. Type-2 diabetes is a metabolic 
disorder that is characterized by high blood glucose in the context of insulin resistance and therefore relative insulin 
deficiency at the level of the cell. This is in contrast to type-1 diabetes, in which there is an absolute insulin 
deficiency in the body due to destruction of islet cells in the pancreas.  Furthermore, unlike type-1, obesity is 
thought to be the primary cause of insulin resistance and type-2 diabetes, in people who are genetically 
predisposed to the disease. However, the symptoms of uncontrolled type-2 diabetes are similar, in 
polyuria (frequent urination), polydipsia (increased thirst), and polyphagia (increased hunger), as are the potential 
long term complications to nerves and blood vessels (i.e. eye disease, kidney disease, cardiovascular disease, and 
limb ulcers/amputations).  

Gestational Diabetes: Gestational diabetes is a condition characterized by high blood sugar (glucose) levels that 
are first recognized during pregnancy. The condition occurs in approximately 3-5% of all pregnancies, and may 
improve or disappear after delivery; or it may develop into type-2 diabetes, which occurs approximately 25% of the 
time. Though it may be transient, untreated gestational diabetes can damage the health of the fetus or mother. 
Risks to the baby include macrosomia (high birth weight), congenital cardiac and central nervous system anomalies, 
and skeletal muscle malformations. Increased fetal insulin may inhibit fetal surfactant production and cause 
respiratory distress syndrome.    

Managing Diabetes

  

Diabetes is a chronic disease, for which there is no known cure. The primary goal in the treatment of diabetes is the 
improvement of glucose homeostasis by appropriately raising insulin levels (either enhanced release of 
endogenous insulin or pharmacological provision of insulin or slowing insulin breakdown) and attempting to restore 
insulin responsiveness, or by decreasing the absorption or production of glucose or enhancing glucose clearance. 
The clinical disease is managed by monitoring blood glucose levels, trying to avoid both hyperglycemia and 
hypoglycemia, both between and after meals.    

Insulin Therapy

  

Exogenous insulin is standard of care for type-1 and some type-2 diabetics. Individuals with diabetes can mimic a 
healthy pancreas function by delivering background insulin (basal insulin) and insulin as needed prior to or following 
meals (bolus insulin). Basal insulin is the background insulin that is normally supplied by the pancreas and is 
present 24 hours a day, whether or not the individual eats.  

  

For individuals with severe diabetes, the basal insulin secretion may be insufficient to control the continuous 
glucose output from the liver, thus administration of exogenous insulin is necessary to prevent hyperglycemia. 
There are 20+ different types of exogenous insulin sold in the U.S. They differ in how they are sourced, chemical 
makeup, duration of action, mode of administration, and dosing strategy. For example, insulin produced by cows, 
horses, and pigs was commonly used as recently as two decades ago. Insulin from a pig is similar enough to 
human insulin that diabetic patients could take highly-purified porcine insulin with only minimal risk of allergic 
reactions. However, few patients today relay on animal insulin thanks to the advent and manufacturing of 
biosynthetic human insulin through recombinant DNA technology.  

The first biosynthetic insulin produced through genetic engineering / recombinant DNA technology was Eli Lilly s 
Humulin, in 1982. Lilly took human DNA and inserted it into a host E. coli cell. Insulin produced by this technique 
was used for years, and took 70% of the market away from animal insulins by the early 2000s. Other companies 
like Novo Nordisk improved upon the technique by using yeast instead of E. coli cells to improve the protein folding. 
Animal insulin has all but disappeared from human use in the U.S., although some products still exist for veterinary 
applications. Today, all the insulin therapy in the U.S. is biosynthetic insulin or their analogues.  
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The variations that exist today with insulin therapy mainly revolve around analogues (synthetic or altered forms) that 
differ by absorption and administration. For example, fast-acting insulin analogues begin to work in 5 to 15 minutes 
and remain active for 3 to 4 hours. This may be ideal when associated with a meal. Fast-acting insulins include:  

 
Novo Nordisk s NovoLog/NovoRapid (insulin aspart) 

 
Eli Lilly s Humalog (insulin lispro) 

 
Sanofi s Apidra (insulin glulisine)  

Other, intermediate-acting insulins may take 1 to 3 hours before they begin to work, but last in the blood for 6 to 8 
hours. This is useful for daily glycemic control in patients with severe diabetes. Intermediate-acting insulins:  

 

Novo Nordisk s Novolin-NPH (insulin neutral protamine Hagedorn)  

Long and ultra-long acting insulins may last up to 24 hours and provide improved glycemic control and convenience 
of less frequent dosing. Examples of long-acting and ultra-long acting insulins are:  

 

Sanofi s Lantus (insulin glargine) 

 

Novo Nordisk s Levemir (insulin detemir) 

 

Novo Nordisk s Tresiba (insulin degludec)  

  

Challenges of Insulin Therapy

  

The central problem with exogenous insulin therapy is picking the right dose of insulin and the right timing to dose 
the insulin. Physiological regulation of blood glucose, as in the non-diabetic, would be best. Even the best diabetic 
treatment with synthetic human insulin or insulin analogs, however administered, falls far short of normal glucose 
control in the non-diabetic. Complicating matters is that the composition of the food eaten (glycemic index) affects 
intestinal absorption rates. Glucose from some foods is absorbed more (or less) rapidly than the same amount of 
glucose in other foods. In addition, fats and proteins cause delays in absorption of glucose from carbohydrates 
eaten at the same time. The rates of glucose absorption may also be impacted by delays in stomach emptying 
resulting from diabetic nerve complications (diabetic gastroparesis).   

Furthermore, exercise can reduce the need for insulin even when all other factors remain the same, since working 
muscle has some ability to take up glucose without the help of insulin. Each of these factors, while easily and 
automatically adjusted for under otherwise healthy states, may impact the type, amount, and timing of insulin 
required by a patient with diabetes, and may complicate the ability to achieve good glucose control and the 
avoidance of hypo-and hyperglycemia.  

These factors make it difficult for diabetics to know exactly how much insulin (and which type) is needed to cover  a 
particular meal to achieve a reasonable blood glucose level within an hour or two after eating. These factors also 
impact administration of basal insulin as well. As such, decisions by diabetics must be based on experience and 
education. Pharmaceutical companies have attempted to make the decision making process simpler for diabetics 
by offering the variations in insulin analogues noted above, as well as offering mixed / combination products. One 
such product, Novo Nordisk s Novolog Mix 70/30 contains 70% aspart protamine (NPH) and 30% aspart designed 
to provide a convenient method to achieve reasonable glucose control with and in-between meals.  
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Patients with insulin-dependent diabetes typically require some base level of insulin (basal insulin), as well as short-
acting insulin to cover meals (bolus insulin). Using both types of insulin in the right amounts to help maintain 
glucose control throughout the 24 hour day (in-between and with meals) is a continuous balancing act that people 
with insulin-dependent diabetes must manage each day. This is normally achieved through monitoring blood 
glucose levels, often many times a day. A long-acting insulin is used to approximate the basal secretion of insulin by 
the pancreas, which remains fairly constant during the course of the day.   

Glucose in the blood can chemically react with the oxygen-transporting protein hemoglobin within red blood cells.  
The higher the glucose levels, the more chemical modification of hemoglobin occurs.  This modified form of 
hemoglobin is called hemoglobin A1c (HbA1c), and because of the longer lifespan of hemoglobin-containing red 
blood cells,  levels of HbA1c reflect a historical indicator of the average level of blood glucose over a preceding 
period of time of approximately 3 months. In patients with diabetes, it has been established that maintaining HbA1c 
levels under 7% is associated with better long term outcomes and fewer diabetic complications.  Therefore, HbA1c  
is the accepted marker for following glucose control in the care of patients and in clinical trials of diabetes therapies, 
although it does not replace real-time glucose monitoring for making insulin dosing decisions.  

The chart below depicts how a patient with diabetes may use a combination of long-acting insulins to mimic the 
basal insulin level and short-acting insulins (bolus insulin) after meals.  

  

The ability of long-acting insulins to mimic basal insulin has become a staple therapy for insulin-dependent 
diabetics. Sanofi s Lantus (insulin glargine) and Novo s Levemir (insulin detemir) are the primary insulins used for 
this purpose. The advantage of Lantus is that it only needs to be administered once-a-day, and it can be at any time 
during the day. This is a significant improvement in convenience over shorter acting insulins previously used to 
meet basal needs, such as regular human insulin, NPH, or mixed products. Once administered, they provide the 
baseline (basal) insulin level needed in the blood to maintain adequate glucose control during fasting conditions.  
Sanofi s Lantus posted sales of 5.7 billion ($7.8 billion) in 2013, up 16% from 2012 levels. Novo s Levemir, which 
requires twice daily dosing, posted lesser sales of $2.1 billion in 2013. Both products will lose patent protection 
starting in 2015. Investors can see just how significant these products are just by moving the dosing regimen from 
three or four times daily to twice daily (for Levemir) to once daily (for Lantus).  

 

Source: AntriaBio, Inc. 

 

Source: Zacks Investment Research, Inc.  
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Long-acting insulins are increasingly becoming the drug of choice for the standard-of-care basal insulin therapy for 
diabetes. In North America, basal insulin commands near 50% of the market. Areas outside the U.S., like Europe 
and Asia are less, offering potential for increased penetration. Drugs like Lantus and Levemir are growing faster 
than the overall market thanks to the added control and convenience they provide.  

Yet, despite the fact that Lantus is one of the world s best-selling drugs, it is not without its issues. Hypoglycemia is 
a concern for any insulin therapeutic and the risks of hypoglycemia are related to  overdose, repeated dosing, and 
the time course of insulin action. In general, if dosed correctly, the risk for hypoglycemia tends to lessen with longer-
acting insulins because the onset is slow and the peak effect is not as pronounced. Nevertheless, the most common 
adverse event with Lantus remains hypoglycemia.  

Lantus is typically dosed once-daily, preferably at the same time each 
day. The chart to the right shows the glucose utilization profile of Lantus 
(glargine) vs. NPH, reflecting the time course of the insulin action. 
Lantus takes several hours to achieve peak effect. The effect also 
begins to wane after 15 to 16 hours. If patients wait too long between 
daily doses, the plasma level could fall to levels that would not provide 
the baseline basal insulin levels needed to prevent hyperglycemia. 
Another adverse event common to Lantus is injection site reactions at 
around 2.7% of patients.  

  

Several companies are working on competing long-acting insulins that aim to take market share away from Sanofi s 
Lantus. Lantus, a nearly $8 billion drug in 2013, certainly proves this is an enormous market opportunity. Sanofi 
itself plans to file for approval of a next-generation insulin glargine product, U300, in the second quarter 2014. 
U300 has a flatter time-action profile and more prolonged duration of action (32 hours vs. 24 hours) than Lantus. 
Below we highlight some of the other long-acting insulins under development.  

 

Flamel Technologies is developing FT-105. FT-105 is non-modified recombinant human insulin that utilizes the 
company s Medusa delivery platform to provide once-daily dosing. Medusa hydrogel (pGluVE) is based on 
hydrophilic biodegradable polyglutamate chains grafted with hydrophobic Vitamin E. The polymer self 
assembles in aqueous medium to form a stable solution of nano-sized hydrogels comprising multiple polymer 
chains and 95% water. The hydrogel is formed by hydrophobic interactions. After subcutaneous injection, a 
depot is formed at the injection site and the fully active biologic is slowly released in vivo over a controlled 
period of time. Preclinical data conducted by Flamel shows FT-105 provides the necessary PK profile for once-
daily dosing with steady-state basal insulin levels achieved after only 3 or 4 doses. Flamel believes that its 
formulation of FT-105 reduces hypoglycemia and reduces safety concerns for missed doses because skipping 
one day only decreases the basal insulin level by one-third (vs. greater than 75% for Lantus). Thus, Flamel 
believes that FT-105 will offer tighter glycemic control vs. Lantus along with improved safety and reduced 
toxicity. Flamel has completed Phase 1 studies with FT-105.  

 

Novo Nordisk is developing several long-acting insulin candidates, NN-1953, NN-1954, and NN-1436. These 
candidates are oral tablet formulations of long-acting basal insulin. The first candidate, NN-1953, has completed 
Phase 1 testing in roughly 100 subjects. These formulations utilize Merrion Pharmaceuticals GIPET 
Technology. GIPET uses specifically designed oral formulations of patented absorption enhancers which 
activate micelle formation, facilitating transport of drug and substantially increasing absorption, with good 
reproducibility and a strong safety profile.  

 

Eli Lilly is developing several long-acting insulin analogues. LY2605541 is a basal insulin analog, designed to 
slow subcutaneous absorption and reduce renal clearance. LY2605541 consists of insulin lispro modified with a 
20-kDa polyethylene glycol (PEG) moiety. The large hydrodynamic size of LY2605541 slows insulin absorption 
and reduces its clearance, resulting in a prolonged duration of action without renal impairment. Lilly has 
completed Phase 2 studies with LY2605541. The Phase 2 data shows non-inferiority to Lantus on reduction in 
fasting plasma glucose (FPG) and HbA1c levels after 12 weeks of treatment. However, LY2605541 was 
associated with weight loss of 0.58 kg from baseline to week 12 vs. an increase of 0.31 kg in the Lantus group. 
Patients assigned to LY2605541 had a 48% reduction in the rate of nocturnal hypoglycemic events compared 
with glargine (0.25 events vs 0.39 events per patient for 30 days), demonstrating proof of principle that a longer 
acting insulin can result in equal glucose control with decreased risk for hypoglycemia. Lilly is currently 
conducting multiple Phase 3 programs with LY2605541 called IMAGINE-1, -2, -3, -4, and -5 in nearly 5,000 
total patients. In our view, this looks like the preeminent formidable competitor to Lantus in late-stage trials.    
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Lilly s LY26055541 

  

Several companies are also developing bio-similars to glargine, including Mylan and Eli Lilly. In India, Mylan and 
partner BioCon have received approval for Basalog, a branded bio-similar to Lantus. Mylan and BioCon believe that 
Basalog offers smoother pharmacokinetics (less initial peak) than Lantus. Basalog will have to wait until the U.S. 
FDA approves bio-similars to glargine in the U.S. This is not expected until after 2015. Lilly and Boehringer 
Ingelheim recently filed for approval of LY2963016, a bio-similar insulin glargine product under a 505(b)(2) pathway 
in December 2013. Finally, Biodel is in preclinical testing with several once daily insulin glargine formulations that 
aim to improve upon the dosing and safety / toxicity of Sanofi s Lantus.    

AntriaBio s AB101  The First Once Weekly Basal Insulin

  

AntriaBio is developing AB101, a product that aims to be the first once weekly basal insulin. AB101 is a formulation 
of human recombinant insulin (non-analog) for subcutaneous injection that is designed to release insulin slowly and 
uniformly over a period of approximately one week without an adverse initial burst. AB101 is a proprietary 
formulation developed by the company to preserve the integrity and biological activity of insulin through the 
manufacturing process. And, despite the once weekly dosing regimen, the dose of AB101 can be administered in 
an acceptable volume through a relatively small (narrow gauge) needle. AB101 was engineered to provide desired 
release kinetics using a common biodegradable material called poly-lactic-co-glycolic acid (PLGA). PLGA 
biodegrades through a very predictable and consistent hydrolysis, eliminating an initial undesirable burst of insulin 
release. With these characteristics, AB101 should provide high quality basal insulin for the majority of insulin-
dependent diabetics without significant injection site reaction or burst of serum insulin levels. We think AB101 offers 
several significant advantages over Lantus.  

 

Improved compliance:  

 

A systemic review of dosing regimens conducted by Claxton MS PhD et al., 2001, published in the 
Journal of Clinical Therapeutics (Vol.23,No.8:1296-1310) found that dosing compliance improved 
dramatically with less frequent dosing. Data show 79% compliance to once daily dosing (QD), vs. 69% 
compliance to twice daily (BID) and only 65% compliance to three-times daily (TID). For once weekly 
dosing, a study conducted by Emkey et al, 2006, and published in The American Journal of Medicine 
(Vol.119:18s-24s) found that 59% of patients remained fully compliant to once weekly dosing after 12 
weeks vs. only 38% full compliance to once daily dosing after 12 weeks.  

 

Improved kinetics:  

 

AntriaBio has generated preclinical data showing a pharmacokinetic and time-action profile for glucose 
(pharmacodynamic) which compares favorably to the well-established profiles and duration of action for 
existing long-acting insulins such as Lantus. The data show that the once weekly injection offers a  
reproducible slow and sustained release of insulin and reduction in glucose over the intended weekly 
dosing period,, which if translated to patients with diabetes should provide uniform glycemic control with 
the convenience and compliance of a once weekly injection and a lower risk of hyperglycemia.  
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No burst of initial insulin:  

 

AB101 reduces the risk of the initial burst of basal insulin, reducing risk of hypoglycemia.  

   

Less injection site reaction:  

 

The company believes, and we concur, that once weekly injection of AB101 will result in reduced 
incidence of injection site reaction.   

Where Others Have Failed 

 

AB101 May Succeed

  

AntriaBio is not the first company to attempt to develop a once weekly basal insulin injection. Many have failed in 
formulation work prior to AntriaBio s AB101. There are essentially two strategies to develop a weekly basal insulin 
injection, either formulate with polyethylene glycol (PEG) or encapsulate in polylactic , polyglycolic (PLGA), or 
polyglutamate (pGlu) microspheres. Above we touched briefly on Lilly s LY2605541, an insulin lispro modified with a 
20-kDa PEG moiety, and Flamel s FT-105, a non-modified insulin encapsulated in a biodegradable polyglutamate 
chain grafted with Vitamin E. Both may be adequate strategies for once daily dosing, but we do not see either 
working to create a product that can offer once weekly dosing, similar to AB101.  

 

PEGylation: Formulation with PEG has been a well-documented strategy for improving half-life and extending 
duration of action. Several pharmaceutical companies have been successful in co-formulating their molecules 
with PEG over the past few decades. PEGylation is known to enhance protein stability and solubility, reducing 
dosing frequency, and enhancing plasma circulation. Numerous pharmaceutical products have been attached 
to PEG, including granulocyte colony-stimulating factor (Amgen s Neulasta), certolizumab (UCB s Cimzia), anti-
VEGF aptamer (Pfizer s Macugen), alpha-interferon (Merck s PEGintron, Roche s Pegasys), adenosine 
deaminase (Enzon s Adagen), and uricase (Savient s Pegloticase), to name a few.  

PEG is readily available in various sizes (molecular weight). Molecular weights of PEG used in biomedical 
applications usually range from a few hundred to 20,000 Da. PEGylated drugs are generally recognized as safe 
for human use by the U.S. FDA. Generally, the larger the molecular weight PEG attached to the target 
molecule, the longer the body takes to clear. PEG also protects from metabolism and degradation of 
exogenously delivered therapeutics.  

However, in order to create a PEG-insulin with the necessary stability and circulation to allow for once weekly 
dosing, large-molecule-weight PEG (20kDa or greater) must be conjugated to insulin. Studies (Kawai et al, 
2002) show that ultra long-acting PEGylated compounds may have unpredictable clearance times and may lead 
to the accumulation in the liver, leading to inclusion bodies with unknown toxicologic consequences. 
Additionally, degradation or alteration in the large-molecule-weight PEG chain may lead to unexpected or 
unpredictable clearance times in vivo (Veronese et al, 2001). 
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Other research suggests that large-molecule PEG conjugated to insulin may interfere with its interactions with 
the insulin receptor, reducing activity to stimulate transport of glucose into the cell, given the size of the 
molecule or fragile nature of the engineered construct.  This creates issues with bioactivity and potentially 
manufacturing yield. This would seem to suggest that Lilly s LY2605541 may run into problems.   

Therefore, it seems a safer approach to conjugate low-molecule-weight (<5kDa) PEG to insulin. Data from 
Hinds et al, 2002, and published in Advanced Drug Delivery Reviews (Vol.54:505-530) imply that site-specific 
attachment of low-molecular-weight PEG (mPEG) to insulin does not substantially alter insulin s secondary / 
tertiary structure, self-association behavior, or potency in vivo. However, mPEG attachment did significantly 
enhance insulin's resistance to aggregation, as well as almost completely eliminated the immunogenicity, 
allergenicity, and antigenicity. Therefore, mPEG seems to have the same desirable effects as large-molecule 
PEG, but without the risk of inclusion bodies or issues with alteration in protein folding and efficacy / potency to 
stimulate glucose transport into the cells.   

 

Encapsulation: Encapsulating insulin in polylactic , polyglycolic (PLGA), or polyglutamate (pGlu) microspheres 
is a strategy designed to extend delivery of dose by allowing slow release of the insulin as the encapsulating 
microspheres are slowly broken down by contact with water over a controlled period of time (usually 1 to 14 
days). The benefit to encapsulation is that the target therapeutic agent, in this case insulin, is unmodified and 
remains biologically active similar to the native molecule after release.   

While encapsulation in microspheres sounds like a good idea with respect to maintaining biological activity, 
issues with microspheres include the unpredictable burst effect of the depot formation, site-specific adverse 
events / poor tolerance, and variations of dose administration (subcutaneous vs. intramuscular). Research done 
by Yeo et al, published in the Achieves of Pharmaceutical Research in January 2004 (Vol.27,No.1:1-12), notes 
that initial burst of protein with encapsulation is a major challenge in protein-encapsulated microparticle 
systems. The authors find that 20% initial burst or greater is common with PLGA encapsulation.  

From available literature, WE CONCLUDE that PEGylation does a very good job of extending circulation and 
conferring stability on the molecule. However, large-molecular-weight PEGylation, the kind that would be necessary 
to obtain extended dosing beyond a day or two in the absence of a depot formulation, impacts biologic activity and 
could lead to liver-specific toxicity. Low-molecular-weight PEGylation does not seem to alter biologic activity or 
create inclusion bodies, but not does deliver the sustained circulation to obtain once weekly dosing (Hinds et al, 
2002). Encapsulation does not alter biologic activity, but does not seem to overcome the risk of burst effect or site-
specific adverse events when administered daily (Yeo et al, 2004).  

Therefore, AntriaBio s strategy to create AB101 was simple  encapsulate low-molecular-weight PEG-modified 
insulin. In theory, AB101 should retain the biological activity of insulin, with extended circulation and stability, 
without burst effect. The company s preclinical data suggests that PEGylated insulin inside PLGA microspheres 
offers exceptionally low burst release in vitro and in vivo, a desirable near zero order kinetic profile, and 
substantially complete release of encapsulated protein (93% over 16 days). Biological activity was confirmed to be 
non-inferior to daily basal insulin when evaluated on a number of parameters = CMIN, TMIN, and AUC.   

PEG-insulin microspheres administered subcutaneously as a single injection produced < 1% release of insulin in 
the first day but then lowered the serum glucose levels of diabetic rats to values < 200 mg/dL for approximately 9 
days. When doses were given at 7-day intervals, steady state drug levels were achieved after only 2 doses. The 
chart below shows the mean (±SE) serum insulin levels in diabetic rats (n=10) following repeat once weekly 
subcutaneous administration of PLGA/PEG-insulin microspheres. This preclinical data was published in the Journal 
of Controlled Release (Hinds et al, 2005).  

Serum Insulin Levels 
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Clinical Development Plans

  
The near-term development plans with AB101 consists of:  

1. Complete non-clinical studies to support pre-IND meeting with U.S. FDA

  
With respect to the specific data that needs to be completed prior to the U.S. pre-IND meeting with the U.S. FDA, 
AntriaBio intends to conduct a limited number of preclinical studies to generate additional pharmacokinetic and 
pharmacodynamic data in rats and dogs using scaled-up material. The company will also generate chemistry and 
manufacturing information from the company s GMP scale up work. AntriaBio believes that AB101 will qualify as a 
new molecular entity (NME), and thus requiring a standard list of preclinical IND-enabling work. We expect some of 
these preclinical studies will include:   

 

PK/PD work with various PEG-insulin formulations (2000 and 5000 mw) and microsphere formulations 
looking at the planned subcutaneous and intravenous dosing. 

 

Identifying the maximum tolerated dose (MTD) with the chosen PEG/PLGA formulation. 

 

Generate additional safety data with respect to the selected formulation. These studies are expected to 
include basic mutagenicity work, single-dose and multiple-dose PK toxicology studies, reproductive 
toxicology studies, and immunogenicity work.  

2. File U.S. IND

  

Assuming a successful pre-IND meeting, management anticipates filing of an IND in the first half of 2015. AntriaBio 
believes that AB101, a PEGylated, encapsulated human recombinant insulin, will likely qualify as a new molecular 
entity (NME) for listing in the U.S. FDA s Orange Book. However, because the company plans to reference 
significant historical information on insulin, PEGylation, and encapsulation, management believes the regulatory 
hurdle may be more favorable, including the low likelihood the company would have to conduct a dedicated 
cardiovascular (CV) outcomes study to gain approval or marketing rights.  

 

We remind investors that in December 2008, the U.S. FDA provided guidance on the development of new 
anti-diabetic agents with respect to assessing the CV risk of new drugs intended for the treatment of type-2 
diabetes. This guidance was issued in response to the increased CV risk inherent in some medications 
(e.g. rosiglitazone). This guidance sets new standards for CV risk assessment to ensure new products are 
more thoroughly characterized during drug development. Included in this new guidance are expectations 
that sponsors enroll patients at high risk of CV events in Phase 2 and Phase 3 studies, that all CV events 
be evaluated by a blinded independent adjudication committee, that Phase 2 and 3 studies be designed to 
permit a meta-analysis of CV events and that clinical trials be considerably longer (i.e., 2 years or more). 
Importantly, the FDA has established strict statistical boundaries on the limits of increased risk that can be 
accepted for NDA submission and approval. These new requirements are such that, depending on the 
frequency of the adverse CV events, sponsors may be required to conduct a dedicated CV outcomes trial 
prior to approval, or commit to additional post-marketing CV outcomes research to more thoroughly 
characterize the CV risk profile of the drug. AntriaBio believes there is no indication that AB101 will require 
such studies, beyond the scope of the guidance for diabetes therapies, and may seek buy-in for a lower 
hurdle given the familiarity of health authorities with recombinant human insulin.   

We anticipate the filing of the U.S. IND during the first half of 2015. U.S. clinical studies should begin during the 
second half of 2015.  

3. Initiate Phase 1 / 2a clinical studies in the U.S.  

Ultimately, we expect AntriaBio to look to partner AB101 with a larger pharmaceutical company with a heavy 
presence in the diabetes market. Above we note several of these big players  Novo Nordisk, Sanofi, and Eli Lilly. 
Other major players include Merck, Bristol-Myers, Roche, Novartis, Boehringer Ingelheim, and AstraZeneca. We 
note in July 2013 the company was granted a European Patent Allowance for Methods of Preparing Site-Specific 
Protein Conjugates with claims directed at AB101. This protection should help facilitate partnering discussions 
once the necessary data has been generated. However, to get to the point where partnering AB101 is feasible, we 
believe the company will need to complete through Phase 1/2a clinical testing in the U.S. The goal is to show 
endpoints of glycemic control and safety comparable to a product like Lantus. We expect the clinical plan for AB101 
will consist of three studies to achieve this goal. Our best guess on the design for these studies is below:  
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Phase 1

  
Single ascending dose safety + PK/PD in patients with type-1 diabetes. Patients may be on insulin 

pump therapy with both basal and bolus insulin baselined at the start of the study. We expect AntriaBio to test a 
single subcutaneous dose of AB101 in approximately 20 subjects. The study should seek to measure glucose levels 
and circulating levels of PEGylated insulin. A safety assessment will look for the presence of hypoglycemic 
episodes, if any. Subjects will also be sampled for measurement of insulin antibodies pre- and post-study.   

Phase 2a-T1

  
Single dose safety + PK/PD study in 20 to 40 type-1 diabetics. Assuming the Phase 1 study yields 

encouraging results on safety and PD/PD, we expect that AntriaBio will expand to a second study testing AB101 
head-to-head vs. Lantus over a one-week period. This study should offer data on glucose levels and glycemic 
control compared to Sanofi s $8 billion drug.   

Phase 2a-T2

 

Repeat of the above study in type-2 diabetics.   

Assuming our guess for the U.S. IND filing is accurate (first half of 2015), then we believe that AntriaBio should 
have data in hand from all these studies 12 to 18 months later, or in the second half of 2016. We suspect that the 
Phase 1/2a data will represent a partner inflection point where management will actively seek to strike a 
development and commercialization partnership once all these data has been generated. This should allow for the 
commencement of a registration program in late 2016.    

Market Forecasts

  

Insulin is already approved with a well-understood safety and efficacy profile. Sanofi s Lantus posted sales of $7.8 
billion in 2013. Novo s Levemir, which requires twice daily dosing, posted sales of $2.1 billion in 2013. Both 
products will lose patent protection starting in 2015. That suggests a significant market shift in pricing for once daily 
insulin therapy starting in 2016.   

To forecast sales for AB101, we begin with two case-studies on pharmaceutical products that moved from once 
daily to once weekly dosing. The first is J&J s atypical antipsychotic, risperidone, and the transition from once daily 
Risperdal to once weekly Risperdal Consta. J&J received approval of Consta in late 2003. In 2004, Risperdal, still 
under patent protection, posted sales of $2.7 billion. However, the Risperdal patent expiration was rapidly 
approaching in 2007 and J&J made a concerted effort to transition patients to Consta prior to that loss of exclusivity. 
The chart below shows the sales of both Risperdal and Consta from 2004 to 2013, with forecasts to 2015. Consta is 
expected to lose exclusivity here in 2014, and J&J has spent much of the past few years attempting to transition 
patients to their next-generation antipsychotic, Invega. Nevertheless, the data shows that J&J was above to convert 
around 40% of the market to Consta from Risperdal.   

 

J&J had two things working in its favor with respect to being 
able to convert one-third of the market. Firstly, J&J sold both 
Risperdal and Consta at the time of the Consta launch. The 
relationships were already in place, so it was a relatively easy 
pitch for the J&J sales representative to convert the accounts 
from Risperdal to Consta. Secondly, Risperdal was still under 
patent protection for the first four years of the Consta launch, 
meaning Consta only completed against Risperdal during the 
transition period. There was no cheap generic risperidone 
taking market share away from J&J. And since J&J controlled 
both formulations, the transition was facilitated by the same 
sales rep / physician relationship noted above.  

The second case-study is still being played out, and includes the transition of patients from Byetta (exenatide), a 
twice daily Glucagon-like peptide-1 (GLP-1) injection, to Bydureon, a once weekly extended release depot 
formulation of exenatide that utilizes Alkermes, Inc. long-acting release (LAR) technology. Byetta was originally 
developed by Amylin Pharmaceuticals. Bristol-Myers acquired Amylin in July 2012 for $5.3 billion.   

The chart below shows the ramp in sales of Byetta (exenatide) from launch in 2004 to peak in 2008. The impressive 
ramp in Byetta sales was due to the fact that it was the first GLP-1 agonist, a new mechanism of action, for the 
treatment of type-2 diabetes. Byetta sales peaked in 2008 for two reasons.   
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Firstly, the drug must be injected twice daily, and in 2009 (EU) and 2010 (U.S.) Novo Nordisk gained approval for a 
once daily GLP-1 agonist, Victoza (liraglutide). However, before the once daily Victoza became available, 
physicians were already limiting prescriptions on Byetta due to fears of acute pancreatitis, which first occurred 
shortly after the launch in 2005. This risk was added to the label in 2007. The ramp in sales of Victoza is no doubt 
due to converts from Byetta.  

 
Unlike J&J s ability to completely control the risperidone market 
and transition relationships from Risperdal to Consta under a 
protected model, Amylin and Bristol were not so lucky with the 
transition from Byetta to Bydureon. Novo was able to bring a 
once daily Victoza to the market in-between the peak of Byetta 
and the approval of Bydureon. This makes it so that Bristol will 
have to take market share away from a competitor with 
Bydureon now, instead of cannibalizing its own franchise.   

Still, the consensus forecasts for sales of both Victoza and 
Bydureon by 2015 show the once weekly formulation gaining 
around 40% market share. This is very similar to what J&J 
achieved with Consta.  

From the two case studies above we can learn that once weekly formulations can expect to convert around 35-40% 
of the market from once daily formulations. We estimate that Lantus sales will peak at $9 billion worldwide in 2015 
before the first patents expire. Levemir will probably peak at $3 billion. This might seem to imply that AB101 has 
peak sales opportunity around $4 to $5 billion. We also suspect that a once weekly product like AB101 may also 
have market expanding implications, bringing new diabetic patients into the long-acting insulin market that 
previously were not on Lantus or Levemir. This represents upside to our forecast.  

However, we do not expect AB101 to be commercialized by the time the Lantus patient expires. Above we noted 
the assumed U.S. IND filing during the first half of 2015. We think the partner inflection point will occur after the 
Phase 1/2a data has been generated, and that positive data from these studies will ignite interest from a number of 
the larger pharmaceutical companies. Getting a deal done by the end of 2016 will allow AB101 to move quickly and 
complete the Phase 3 registration study in 2017 or 2018. If all goes well, AntriaBio and its partner could be in 
position to file the U.S. NDA in 2019. This would lead to approval in 2020. By this time, we would expect the market 
for once daily insulin glargine to be completely generalized. There will, however, be new competition from products 
like Novo s Tresiba, a potential once every other day insulin to the market, and perhaps drugs like FT-105, NN-
1953, or LY2605541. That being said, our best guess for peak sales of AB101, based on the assumption that 
generic insulin glargine has >80% market share in 2020, is around $2.5 billion.   

For potential partnership deals, generic forms of both Lantus and Levemir could prove to be advantageous for 
AntriaBio, as larger pharmaceutical companies look for novel technologies to differentiate themselves in a 
competitive pricing environment for long-acting insulin products. We also believe that companies such as Sanofi 
and Novo Nordisk, each with billions of dollars in sales in this market, will be looking to maintain a strong presence 
by launching new drugs or acquiring companies/products that they can plug into existing infrastructure. AntriaBio 
represents an ideal target for either of these two industry leaders. Thus, an efficacious drug with a once weekly 
dosing schedule could be seen as a game changing technology that could garner considerable interest from a 
major player for partnering under favorable terms for AntriaBio.   

AB101 Intellectual Property

  

AntriaBio s intellectual property around AB101 includes both patents and manufacturing know-how. The company 
has formulation patents around PEGylated bioactive agents in biodegradable polymers, including PEG-insulin in 
PLGA (Patent No. 6,706,289  issued in 2004 / expires in 2021). The company also has proprietary technology 
around the delivery of site-specific PEGylation methods for proteins, including insulin (published in 2004 / expiration 
in 2023), and manufacturing methods and apparatus for production of emulsion-based microparticles (published in 
2005 / expires in 2023). Besides this existing protection, the company has extensive expertise in process parameter 
conditions required for production of a product with desired kinetic profile. We expect the company to seek new 
intellectual property protection for AB101 as it pushes through clinical development. In support of this, we anticipate 
the company filing additional intellectual property in the second half of 2014 in regards to AB101 and specific uses 
of the compound. Assuming they are issued, these patents would have expiry dates of 2034.    
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In July 2013, AntriaBio announced that it has received an allowance from the European Patent Office for Patent 
Application No. 04759347.0 entitled "Method for Preparation of Site-Specific Protein Conjugates" with claims 
directed to the company's lead diabetes product candidate, AB101. This patent was also allowed in Australia.   

The Risk

  
Several things could derail the timeframe for a U.S. NDA filing in 2019 as noted above. One thing we can learn from 
both Consta and Bydureon is that potential regulatory hiccups in moving from once daily to once weekly 
formulations cannot be ignored. Both Consta and Bydureon were met with resistance by the U.S. FDA. J&J filed the 
original NDA on Consta in September 2001. The FDA responded with a non-approval letter in July 2002, citing the 
need for additional preclinical data. J&J was able to turn this around quickly, and re-file in April 2003. Consta was 
approved in October 2003. We think it is imperative that AntriaBio complete the majority of the necessary preclinical 
work on AB101 prior to seeking a development and commercialization partnership.  

With respect to Bydureon, Amylin took three attempts to gain approval for the drug. The NDA was filed in May 2009. 
In March 2010 the FDA responded with a complete response letter (CRL) noting deficiencies around the 
manufacturing process and product labeling. The FDA also asked for additional information around the Risk 
Evaluation and Mitigation Strategy (REMS). Amylin responded with a second NDA in April 2010. This was met with 
a second complete response letter in October 2010. This time the FDA asked for information around the 
cardiovascular safety of Bydureon. Amylin conducted a thorough QT study to show no effect on QT prolongation, an 
important predictor of certain heart arrhythmias. The application was re-filed in July 2011, and finally approved in 
January 2012.   

Management has told us they do not believe they will have to conduct a dedicated cardiovascular safety outcomes 
study prior to gaining approval for AB101. However, we note that Novo Nordisk received a complete response letter 
(CRL) in February 2013 for Tresiba. Tresiba (insulin degludec) is an ultra long-acting basal insulin analogue given 
via subcutaneous injection once daily or up to three-times a week. It has duration of action that lasts up to 40 hours, 
unlike the 18 to 26 hours provided by current marketed long-acting insulins such as Lantus and Levemir. The news 
of a CRL for Tresiba was a bit of a surprise because the U.S. FDA held a meeting of the Endocrinologic and 
Metabolic Drugs Advisory Committee (EMDA) in November 2012 where panel voted 8-4 to recommend approval.   

The CRL for Tresiba notes the requirement for a cardiovascular outcome trial prior to gaining approval. Back in 
November 2012, the EMDA committee voted 12-0 that a cardiovascular outcome trial with Tresiba be conducted. 
However, the majority of the panel members felt as though the safety signal for the risk was not strong enough to 
hold up approval of the drug and that the cardiovascular outcome trial could be conducted post approval.  

According to BioMedTracker, a couple of panel members pointed to the burden of requiring a cardiovascular 
outcomes trial prior to approval, with one pointing to the number of trials being performed (though post-approval) 
and expressing concern that they run the risk of dampening development of future diabetes drugs if they are too 
stringent. Insulins have not formally been required to meet the FDA cardiovascular outcomes criteria for diabetes 
drugs, since it has been assumed that novel insulins should not carry a different risk than the approved ones.   

However, Tresiba is a modified insulin that has one single amino acid deleted in comparison to human insulin, and 
is conjugated to palmitic (hexadecanedioic) acid via gamma-L-glutamyl spacer at the amino acid lysine at position 
B29. Palmitic acid is the most common fatty acid found in animals and plants. It binds to human albumin, thus 
increasing the duration of circulation. However, it also binds to lipoproteins in LDL and HDL.   

According to a World Health Organization report in 2003, consumption of palmitic acid increases risk of developing 
cardiovascular diseases, placing it in the same evidence category as trans-fatty acids. This is most likely what 
sparked the FDA s concern on Tresiba, and the fact the agency requested this data prior to grating approval of the 
drug.  

We are not concerned that the FDA-EMDA has set a precedent for new ultra long-acting modified formulations of 
insulin, requiring a cardiovascular outcome study prior to approval. Tresiba is modified insulin conjugated to a fatty 
acid with a plausible explanation for a potential increase in cardiovascular risk based on known interactions and 
binding to LDL. AB101 is modified insulin conjugated to a low-molecular weight PEG. Big difference! If AntriaBio 
and its future partner are confident in the cardiovascular safety of AB101 prior to Phase 3, they can always increase 
the size of the registration trial so that the data is large enough to show no increased risk, or risk <1.3x to skip the 
outcome study. This is clearly something to watch as AntriaBio moves forward with clinical development of AB101. 
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MANAGEMENT BIOS  

Nevan Elam, Chairman and CEO

  
Mr. Elam joined the company in October 2012 and he is a Managing Director of Konus Advisory Group, a boutique healthcare 
firm. Mr. Elam has also been CEO of a surgical medical device company based in Europe since 2009 and prior to that he ran the 
Pulmonary Business Unit of Nektar Therapeutics which he sold to Novartis in 2008. Mr. Elam has spent his entire career 
starting, managing and advising emerging growth companies. Earlier in his career he was a corporate partner with Wilson 
Sonsini Goodrich & Rosati and he holds a J.D. from Harvard University and bachelor s degree from Howard University. In 
addition to the AntriaBio board of directors, Mr. Elam sits on the board of Savara Pharmaceuticals in Austin, Texas and Aerogen, 
Limited in Galway, Ireland.  

Sankaram Mantripragada, Ph.D., Chief Scientific Officer

  

Prior to joining AntriaBio, Dr. Mantripragada served as VP of Research and Development of PR Pharmaceuticals, Inc. from June 
2005 until October 2009. From October 2004 until June 2005, Dr. Mantripragada was an advisor to companies specializing in 
diabetes, cell based therapies and cardiovascular diseases. He contributed directly to intellectual property development and 
product development for marketed products. He is an inventor or an author of 70 publications or patents. Dr. Mantripragada 
served as Director, Research and Development of Guidant Corporation, now part of Abbott Vascular, from September 2003 until 
October 2004. Prior to that, he served as Director, Research and Development and Vice President, Scientific Development of 
SkyePharma from September 1992 until September 2003. Prior to that, he was an Assistant Professor of Biochemistry at the 
University of Virginia School of Medicine from January 1989 until September 1994. Dr. Mantripragada obtained his PhD in 
Molecular Biophysics from the Indian Institute of Science and completed a postdoctoral research program at the Max Planck 
Institute for Biophysical Chemistry in Germany.  

Brian Roberts, M.D., V.P. Clinical Development

  

Prior to joining AntriaBio, Dr. Roberts has been directing clinical development at Fibrogen, Inc, where he has helped successfully 
launch the global Phase 3 program and pharmaceutical partnership for a novel oral therapy for anemia associated with kidney 
disease. From 2007 until 2012, Dr. Roberts held clinical development positions of increasing responsibility at Metabolex, Inc., 
where he developed novel therapies for metabolic diseases such as diabetes, dyslipidemia, and gout. His program and clinical 
leadership from IND through clinical proof-of-concept helped secure a global licensing and co-development agreement with a 
major pharmaceutical partner for a novel diabetes therapy. He is an inventor or author on more than 20 patents and publications 
in the fields of Endocrinology and Metabolism. Dr. Roberts received his B.S. in biochemistry from the University of California, 
San Diego and his medical degree Magna Cum Laude from Georgetown University. He completed residency in Internal 
Medicine and fellowship in Endocrinology at Stanford University, where he also now serves as Adjunct Associate Professor in 
the Division of Endocrinology.   

Board of Directors (BOD) & Scientific Advisory Board (SAB)

  

Fredric B. Kraemer, M.D.

  

Dr. Kraemer is a Stanford University Professor in Endocrinology and is the Chief of the Division of 
Endocrinology, Gerontology and Metabolism, as well as a staff physician at the VA Palo Alto Health Care System.   

Philip Horne, M.A., D.Phil., D.M. FRCP

  

Dr. Horne is a Professor of Diabetes Medicine at Newcastle University. He was Vice-
chair of the NICE Appraisal Committee, the UK Drug Reimbursement Advisory Committee and Consultant Physician in 
Newcastle  

Jerrold Olefsky, M.D.

  

Dr. Jerrold is a Distinguished Professor of Medicine at the University of California, San Diego (UCSD) 
Division of Endocrinology and Metabolism and the Associate Dean of Scientific Affairs for the UCSD School of Medicine  

Andrew R. Hoffman, M.D.

  

Dr. Hoffman is a Professor and Vice Chair for Academic Affairs in the Department of Medicine at 
Stanford University School of Medicine and Chief of Endocrinology at the VA Palo Alto Health Care System.  

Hoyoung Huh, M.D., Ph.D.

  

Dr. Huh is the Managing Director of Konus Advisory Group, a boutique healthcare firm. Prior to 
founding Konus, Dr. Huh was CEO of BiPar Sciences, Inc. which he successfully sold to Sanofi-Aventis for $500 million in April 
2009.  Dr. Huh holds an M.D. from Cornell University Medical College, a Ph.D. in Genetics/Cell Biology from the Cornell 
University/Sloan-Kettering Institute, and a bachelor s degree in biochemistry from Dartmouth College.  

Steve R. Howe

  

Mr. Howe previously served as Chairman of the Board and Chief Executive Officer of PR Pharmaceuticals, Inc. 
from its formation in 1998 to 2010. Mr. Howe received his BA in Business Administration, with an emphasis on finance and 
accounting, from the University of Wyoming. 
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VALUATION & RECOMMENDATION   

Initiating Coverage

   
We are initiating coverage of AntriaBio with a Buy rating. In short, we love the concept and think the potential for 
AB101 is tremendous. All the major competitors, including Novo Nordisk, Sanofi, Merck, Bristol, and Lilly, are also 
all the potential partners. This is clearly an area that big pharma plays, and once-weekly basal insulin, even in the 
face of generic insulin glargine, is a blockbuster drug.   

  

A Huge Market 

  

Above we touch on the fact that by the time AB101 hits the market, Sanofi s Lantus, a $7.8 billion drug in 2013, will 
be generic. So will Novo s Levemir that posted $2.1 billion in sales in 2013. This may have an impact on pricing, but 
we note the goal of AB101 is not just convenience, it is compliance. Drug delivery companies often focus on taking 
twice-daily or three-times daily drugs and turning them into once-daily drugs. Compliance rates increase as dosing 
frequency decreases. An article published in the Journal of Managed Care Pharmacy (Coleman et al, 2012) notes 
that regimen adherence rates decrease by 13% and 25% when moving from once-daily to twice- or three-times 
daily, respectively. Adherence rates to the time of dose are even worse, declining by 27% and 39% respectively for 
once-daily vs. every 12 hours or every 8 hours, respectively. For insulin, this is extremely important, as missing a 
dose or miss-timing a dose can cause hyper or hypoglycemia.   

Companies like Merck, Amgen, and J&J have demonstrated improved outcomes by moving medications, for 
osteoporosis, anemia, or schizophrenia, from once-daily to once weekly, once monthly, or even once yearly. Clearly 
moving to once weekly basal insulin is more convenient, but the improved compliance that may lead to improve 
outcomes will shift the market to AB101, regardless of the higher price compared to cheap generics.  

In addition, we believe that generic forms of both Lantus and Levemir could prove to be advantageous for AntriaBio, 
as larger pharmaceutical companies look for novel technologies to differentiate themselves in a competitive pricing 
environment. Also, companies like Sanofi and Novo have significant established infrastructure in this market. We 
believe AntriaBio represents an attractive way for either of these two major players to maintain their leadership 
position in the ultra long-acting market. Thus, an efficacious drug with a once weekly dosing schedule could be 
seen as a game changing technology that could garner considerable interest from a major player for partnering 
under favorable terms for AntriaBio.  

A Huge Drug

  

Insulin is already approved with a well-understood safety and efficacy profile. We have little concerns on the safety 
and efficacy of AB101. The key for AB101 grabbing market share in this $10+ billion market is pharmacokinetics 
and compliance. To forecast sales for AB101, we used the aforementioned two case-studies on pharmaceutical 
products that moved from once daily to once weekly dosing 

 

J&J s atypical antipsychotic, risperidone, and the 
transition from once daily Risperdal to once weekly Risperdal Consta, and Bristol-Myers taking Amylin s twice-daily 
injection of Byetta (exenatide) and moving patients to the once weekly extended release depot formulation of 
exenatide that utilizes Alkermes, Inc. long-acting release (LAR) technology.  

From the two case studies above we can learn that once weekly formulations can expect to convert around 35-40% 
of the market from once daily formulations. We estimate that Lantus sales will peak at $9 billion worldwide in 2015 
before the first patents expire. Levemir will probably peak at $3 billion. This might seem to imply that AB101 has 
peak sales opportunity around $4 to $5 billion. We also suspect that a once weekly product like AB101 may also 
have market expanding implications, bringing new diabetic patients into the long-acting insulin market that 
previously were not on Lantus or Levemir.  
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However, we do not expect AB101 to be commercialized by the time the Lantus patient expires. Above we noted 
the assumed U.S. IND filing during the first half of 2015. We think the partner inflection point will occur after the 
Phase 1 and Phase 2a data has been generated, and that positive data from these studies will ignite interest from a 
number of the larger pharmaceutical companies. Getting a deal done by the end of 2016 will allow AB101 to move 
quickly and complete the Phase 3 registration study in 2017 or 2018. If all goes well, AntriaBio and its partner could 
be in position to file the U.S. NDA in 2019. This would lead to approval in 2020.   

By 2020, we expect the market for once daily insulin glargine to be completely generalized. There will, however, be 
new competition from products like Novo s Tresiba, a potential once every other day insulin to the market, and 
perhaps drugs like FT-105, NN-1953, or LY2605541. That being said, our best guess for peak sales of AB101, 
based on the assumption that generic insulin glargine has >80% market share in 2020, is around $2.5 billion.   

For potential partnership deals, generic forms of both Lantus and Levemir could prove to be advantageous for 
AntriaBio, as larger pharmaceutical companies look for novel technologies to differentiate themselves in a 
competitive pricing environment for long-acting insulin products. We also believe that companies such as Sanofi 
and Novo Nordisk, each with billions of dollars in sales in this market, will be looking to maintain a strong presence 
by launching new drugs or acquiring companies/products that they can plug into existing infrastructure. AntriaBio 
represents an ideal target for either of these two industry leaders. Thus, an efficacious drug with a once weekly 
dosing schedule could be seen as a game changing technology that could garner considerable interest from a 
major player for partnering under favorable terms for AntriaBio.  

An Attractive Stock

  

We believe AB101 has peak sales in the area of $2.5 billion by 2024. Only investors today certainly do not need to 
wait around to 2024 to see shares of AntriaBio move higher. In fact, we believe there are a number of value-
creating inflection points on the horizon over the next two years, culminating with the signing of a major 
development and commercialization partnership for AB101 in late 2016. Catalysts prior to late 2016 include:  

Catalyst Timing 
Complete IND Tox Work 2H-2014 

Large Animal Study Data Q2-2014 
File IND Q1-2015 

Begin Phase 1 Study Mid-2015 
Phase 1 Data Q3-2015 

Begin Phase 2a Studies Q3-2015 
Phase 2a Data 1H-2016 

Sign Partnership Agreement 2H-2016 

  

Based on historical big pharma / small-biotech partnerships, we believe AntriaBio can capture 10% of the peak 
sales of AB101 prior to approval in 2020. This equates to $250 million in milestone payments, of which we assume 
$100 million will come in the form of an upfront payment, $50 million for the completion of Phase 3 studies, and 
$100 million for approval. We also believe AntriaBio can capture 20% royalties on sales plus another $500 million in 
potential back-end milestones. We assume 25% probability of success and 20% discount rate on our 10-year DCF 
model. This equates to $135 million present value, or $5.25 per share.  

Ultimately, however, we believe AntriaBio is an acquisition target rather than a licensor. By late 2016, following the 
successful completion of Phase 1 and Phase 2a studies, we believe AntriaBio could be worth as much as $350 
million, or roughly $12 per share. Below we present some sensitivity analysis on our target valuation.   
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     PROJECTED FINANCIALS   

AntriaBio, Inc. 
Income Statement 

                  
AntriaBio, Inc.

 
FY '13 A

 
Sept '13 A

 
Dec '13 A

 
Mar '14 A

 
Jun '14 E

 
FY '14 E

 
FY '15 E

 
FY '16 E

 
AB101 Sales / Royalties

 
$0 

 
$0 

 
$0 

 
$0 

 
$0 

 
$0 

 
$0 

 
$0 

 

YOY Growth

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Licensing / Collaborative $0 

 

$0 

 

$0 

 

$0 

 

$0 

 

$0 

 

$0 

 

$0 

 

YOY Growth

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Total Revenues

 

$0 

 

$0 

 

$0 

 

$0 

 

$0 

 

$0 

 

$0 

 

$0 

 

YOY Growth

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

CoGS $0

 

$0

 

$0

 

$0

 

$0

 

$0

 

$0

 

$0.0

 

Product Gross Margin

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

R&D

 

$0.003

 

$0

 

$0

 

$0.002

 

$1.500

 

$1.502

 

$10.000

 

$15.000

 

% R&D

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

SG&A

 

$6.103

 

$0.701

 

$0.650

 

$1.593

 

$0.900

 

$3.844

 

$4.500

 

$5.500

 

% SG&A

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Operating Income

 

($6.107)

 

($0.701)

 

($0.650)

 

($1.595)

 

($2.400)

 

($5.346)

 

($14.500)

 

($20.500)

 

Operating Margin

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Interest & Other Income

 

($0.621)

 

($0.119)

 

($1.169)

 

($3.492)

 

($0.500)

 

($5.279)

 

($1.500)

 

($1.500)

 

Pre-Tax Income

 

($6.727)

 

($0.820)

 

($1.819)

 

($5.087)

 

($2.900)

 

($10.625)

 

($16.000)

 

($22.000)

 

Taxes & Other

 

$0

 

$0

 

$0

 

$0

 

$0

 

$0

 

$0

 

$0

 

Tax Rate

 

0%

 

0%

 

0%

 

0%

 

0%

 

0%

 

0%

 

0%

 

Net Income

 

($6.727)

 

($0.820)

 

($1.819)

 

($5.087)

 

($2.900)

 

($10.625)

 

($16.000)

 

($22.000)

 

Net Margin

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Reported EPS

 

($1.08)

 

($0.12)

 

($0.27)

 

($0.76)

 

($0.16)

 

($1.10)

 

($0.64)

 

($0.55)

 

YOY Growth

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Basic Shares Outstanding

 

6.2

 

6.7

 

6.7

 

6.7

 

18.5

 

9.6

 

25.0

 

40.0

 

Source: Zacks Investment Research, Inc.                                                                  Jason Napodano, CFA
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     HISTORICAL ZACKS RECOMMENDATIONS    
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      DISCLOSURES  
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Zacks SCR has received compensation for non-investment banking services on the Small-Cap Universe, and expects to receive additional 
compensation for non-investment banking services on the Small-Cap Universe, paid by issuers of securities covered by Zacks SCR Analysts. 
Non-investment banking services include investor relations services and software, financial database analysis, advertising services, brokerage 
services, advisory services, equity research, investment management, non-deal road shows, and attendance fees for conferences sponsored or 
co-sponsored by Zacks SCR. The fees for these services vary on a per client basis and are subject to the number of services contracted. Fees 
typically range between ten thousand and fifty thousand USD per annum.   

POLICY DISCLOSURES  

Zacks SCR Analysts are restricted from holding or trading securities placed on the ZIR, SCR, or Zacks & Co. restricted list, which may include 
issuers in the Small-Cap Universe. ZIR and Zacks SCR do not make a market in any security nor do they act as dealers in securities. Each 
Zacks SCR Analyst has full discretion on the rating and price target based on his or her own due diligence. Analysts are paid in part based on 
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ADDITIONAL INFORMATION  

Additional information is available upon request. Zacks SCR reports are based on data obtained from sources we believe to be reliable, but are 
not guaranteed as to be accurate nor do we purport to be complete. Because of individual objectives, this report should not be construed as 
advice designed to meet the particular investment needs of any investor. Any opinions expressed by Zacks SCR Analysts are subject to change 
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