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We are initiating coverage of Organovo, Inc. with an Outperform 
rating. We believe the company s pioneering efforts into three-
dimensional bioprinting have the potential to dramatically improve 
drug discovery and development. Organovo s bioprinter, the 
NovoGen MMX, is a first-in-class device capable of creating three-
dimensional living tissue that can be used to model a specific 
disease or pathway, build complex pharmacokinetic and toxicology 
assays, and even create human organs for transplantation or other 
regenerative medicine applications.  

We expect the company s top-line to be lumpy, but eventually take 
off in a hockey-stick like ramp starting in 2015. We expect costs to 
remain low, as management looks to partner with larger 
organizations and academic institutions. We see $3.25 as fair-value. 
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ZACKS ESTIMATES  

Revenue  
(In millions of $)  

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

2011 0.2 A 0.2 A 0.3 A 0.3 A 1.0 A 
2012 0.1 A 0.3 A 0.3 E 0.4 E 1.0 E 
2013     1.5 E 
2014     3.5 E   

Earnings per Share 
 (EPS is operating earnings)  

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

2011 -$0.04 A -$0.05 A -$0.05 A -$0.06 A -$0.20 A 
2012 -$1.17 A -$0.82 A $0.70 E -$0.06 E -$1.07 E 
2013     -$0.20 E 
2014     -$0.24 E  
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WHAT S NEW   

Initiating Coverage

  
We are initiating coverage of Organovo, Inc. with an Outperform rating. The company s pioneering efforts into 
three-dimensional bioprinting have the potential to dramatically improve drug discovery and development. 
Organovo s bioprinter, the NovoGen MMX, is a first-in-class device capable of creating three-dimensional living 
tissue that can be used to model a specific disease or pathway, build complex pharmacokinetic and toxicology 
assays, and even create human organs for transplantation or other regenerative medicine applications.  

A key distinguishing feature of Organovo s platform is the ability to generate three-dimensional constructs that have 
all or some of their components comprised entirely of cells. The fully-cellular feature of the NovoGen MMX 
technology enables architecturally- and compositionally-defined 3D human tissues to be generated for in vitro use in 
drug discovery and development to potentially replicate the functional biology of a solid, fully cellular tissue. The 
tissue structures created by Organovo s bioprinter have the potential to create a paradigm shift in the approach to 
the generation of three-dimensional human tissue and the replication of clinical assay testing with respect to native 
human biology. Organovo s device improves on previous technologies by moving away from monolayer 2D cell 
cultures and by enabling all or part of the tissues created to be constructed solely of cells.  

We believe that Organovo s NovoGen MMX Bioprinter is uniquely positioned to provide three-dimensional human 
tissue for use in drug discovery and development, as well as a broad array of tissue suitable for therapeutic use in 
regenerative medicine applications. Specifically, the NovoGen MMX Bioprinter has the ability to produce highly 
specialized three-dimensional human tissues that can be utilized to model a specific tissue physiology or 
pathophysiology, facilitate biological assays through pharmacology and toxicology testing, and provide the 
architectural precision and flexibility to facilitate the optimization, development, and clinical use of three-dimensional 
tissue constructs for use in regenerative medicine.    

VALUATION

  

We have built a year-10 discounted cash flow (DCF) model to value Organovo. We assume that the company can 
secure one new research alliance every nine to twelve months. We expect that these deals will provide $1 to $2 
million in upfront funding, along with backend milestones around $10 million and low-single digit royalties on sales. 
We also expect that Organovo will launch its first commercial product in 2014, which is expected to be a liver 
toxicology assay kit. Traditional cellular assays are a fast growing segment of the overall $40+ billion life science 
tools market. We believe that functional 3D cellular assays that can deliver superior biology can gain meaningful 
market share in this $14+ billion segment. We see this as a $20 to $30 million opportunity for Organovo in liver 
toxicology alone. New assays essentially add tens-of-millions to the overall potential.   

We expect the company s top-line to be lumpy, but eventually take off in a hockey-stick like ramp starting in 2015. 
We expect costs to remain low, as management looks to partner with larger organizations and academic 
institutions. We see $3.25 as fair-value.    

      INVESTMENT OVERVIEW  

Organovo is focused on delivering breakthrough three-dimensional biology capabilities to create tissue on demand 
for research and surgical applications. Organovo's breakthrough technology was developed by a team led 
by Professor Gabor Forgacs from the University of Missouri-Columbia. Professor Forgacs continues to closely 
advise Organovo and to represent the company at forums such as TedMed and FutureMed.  

 

http://www.zacks.com
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Tissue Engineering

  
Tissue engineering is the use of a combination of living cells, synthetic or natural biomaterials, and biochemical and 
physio-chemical factors to develop a biological substitute that restores, maintains, or improves tissue function or a 
whole organ. It is an interdisciplinary field that applies the principles of engineering and life sciences, with a goal to 
repair or replace portions of or whole tissues (i.e. bone, cartilage, blood vessels, bladder, skin, muscle, etc ) to 
maintain and/or enhance biological function. Tissue engineering aims not only to create desirable organs, but also 
to better understand the fundamental mechanisms and principles of biological organization and morphogenesis.  

The classical tissue engineering paradigm is to seed and grow cells in biocompatible matrix materials ( scaffolds ) 
designed to direct cell differentiation and functional assembly into three-dimensional structures. The developing 
initial cell population is cultured in a bioreactor for several weeks so that the cells can expand and form a tissue. 
With an appropriate scaffold that mimics the biological extracellular matrix, providing the necessary molecular and 
physical signals, the developing tissue will adopt both the form and the function of the desired organ. This is 
followed by implantation into the host, where further maturation and integration takes place.  

  

Importance of Scaffolds

  

Scaffolds have been subject to prolific research and development over the last thirty years. The purpose of the 
scaffold is to allow cell attachment and migration, deliver and retain cells and biochemical factors, enable diffusion 
of vital nutrients and expressed product (e.g. growth factors, morphogens), and to exert certain mechanical and 
biological influences to modify the behavior of the expanding cells. Ideally the scaffolds should regulate cell 
adhesion, proliferation, expression of a specific phenotype and extracellular matrix deposition in predictable and 
controlled fashion.   

To be useful for tissue engineering applications, scaffolds must be biodegradable, have architecture compatible with 
cell type, size, nutrient transport to maintain viability and growth. Scaffolds have been fabricated from both synthetic 
and natural polymers. Examples include collagen, polyglycolic acid (PGA) and polycaprolactone (PCL). Challenges 
include engineering the degradation of the scaffold at the rate at which cells within them deposit their own cell and 
tissue specific extracellular matrix.   

Tissue engineering success to date includes organ reconstruction, such as cardiovascular repair, some initial 
procedures involving vascular grafts for hemodialysis access, vascularized liver organoid and clinical restoration of 
dysfunctional airway. It has recently been reported that several patients received tissue engineered bladders, 
constructed from their own cells (autologous tissue engineering), which resulted in regained bowel function. Initial 
attempts have been made to implant a bio-artificial heart as well. 

http://www.zacks.com
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Challenges Of The Classical Approach

  
Despite the recent successes, the classical tissue engineering approach faces serious challenges. Selection of the 
ideal biomaterial scaffold for a given cell type is problematic and has been accomplished to date mostly by trial and 
error. Scaffold choice, immunogenicity, degradation rate, toxicity of degradation products, host inflammatory 
responses, fibrous tissue formation due to scaffold degradation, and mechanical mismatch with the surrounding 
tissue are key issues that may affect the long term behavior of the engineered construct, and directly interfere with 
its primary biological function. Additionally, scaffolds may elicit adverse host responses and interfere with direct 
cell cell interaction. It has been shown that the presence of residual polymer fragments can disrupt the normal 
organization of the vascular wall and even influence smooth muscle cell phenotype  

At least three key parameters must be adjusted in order to optimize the biomaterial ( Bioprinting Living Structures , 
Journal of Materials Chemistry (April 2007;17:2054-60):  

 

First, a cell-specific composition of the scaffold, including extracellular proteins and glycosaminoglycans, and 
necessary growth factors must be determined.  

 

Second, the degradation process of the biomaterials on one hand must be sufficiently long to support cells 
during proliferation and differentiation, and on the other hand short enough to be permissive for tissue growth. 

 

Third, the compliance of the biomaterial must be matched to the cell type; soft tissues will require biomaterials 
with less rigidity than hard tissues.   

Within these three parameters, structural integrity must be maintained during organogenesis. And when several cell 
types are present, as is the case for virtually all organs, a new optimization process may be required. A major 
unresolved problem in tissue engineering that hampers its commercial viability is that no technology exists at 
present to produce off-the-shelf products. Finally, even if the right biomaterial is available, achieving high enough 
cell density to construct a viable tissue is extremely time-consuming. The inherent weakness of the gels may hinder 
the final strength of the tissue-engineered product.   

To address some of these issues, scientists suggest a process of building three-dimensional (3D) biological 
structures free of exogenous scaffolds. Instead, tissue engineering should focus on cellular self-assembly that 
relies, among others, on the ability of cells to develop their own tissue-specific extracellular matrix. The process 
could significantly be accelerated by the technology of bioprinting  i.e. the automated, computerized deposition of 
cells and cell aggregates. In this approach, sheets of cells are engineered and cultured until they develop their own 
extracellular matrix. Combining sheets gives rise to three-dimensional tissues with complex architecture, which can 
be used for cell-based therapy. Scientists have shown sheets wrapped into tubes have been used to build fully 
biological nerve grafts and autologous vascular grafts with promising functional results in early human clinical trials 
(Biofabrication, March 2012;4-022001).    

Bioprinting

  

Bioprinting is still a relatively new and evolving technology. As a result, bioprinters may be constructed in various 
configurations. However, the process is essentially the same  bioprinters output cells from a printer head that 
moves left and right, back and forth, up and down, in order to place the cells in the desired location. The goal is to 
produce layers of living cells in desired form with function.  

The process started when commercially available inkjet printers were successfully re-designed or re-built to 
specifically deliver biological material into scaffolds fabricated according to a computer-aided design template. 
Some researchers have even modified pressure-operated mechanical extruders to handle biomolecules or live 
cells. Both technologies have their advantages and deficiencies.   

In the inkjet technology, cells are exposed to harsh mechanical conditions. Scientists also struggle with achieving 
high enough cell densities with inkjet printers to create functional tissues. On the other hand, inkjet printers are 
cheap, fast and versatile. They can also be outfitted with numerous nozzles so allow for parallel processing. 
Mechanical extruders are gentler for cells and are capable of delivering multicellular aggregates. This makes them 
more appropriate for building structures that require high cell densities. However, extruders are more expensive, 
slower than inkjet printers and difficult to modify to achieve parallel processing. Many researchers use a hybrid 
approach to bioprinting using both inkjet printers and mechanical extruders.   

http://www.zacks.com
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Similar to inkjet printers, cells are printed in tiny spheres or cylinders ( bio-ink ) to minimize their interfacial area. 
Contiguously placed spheres fuse with the same kinetics as liquid drops. Thus, the concept of bioprinting relies on 
the demonstrated principle that groups of individual cells will self-assemble to generate aggregates, through the 
actions of cell surface proteins that bind to each other and form junctions between cells. Furthermore, if two or more 
compatible self-assembled aggregates are placed in close proximity, under the proper conditions they will fuse to 
generate larger, more complex structures. As noted above, the physical properties of bio-ink are analogous to those 
that drive fusion of liquid droplets.  

When the cells are stacked onto an extruded mold, scientists have shown that tissue liquidity can be employed to 
engineer 3D living structures of specific shape. In particular, spheroidal cell aggregates can be used as discrete 
units to build simple toroidal (or short tubular) cellular structures. This can be accomplished by placing the 
aggregates along a circle stacked between dissolvable bio-paper (Example 1). The structure is built upward, like a 
skyscraper one floor at a time. Cells can also be painted to create a sheet structure (Example 2).  

 

Example 1

  

Example 2

  

As development progresses, tissues transition from a dynamic viscous liquid state to a more static semi-solid state, 
largely driven by the compartmentalized organization of cellular components and production within the organized 
tissue of extracellular matrix proteins that provide the mature tissue with the biomechanical properties required for 
tissue-specific function.   

Organovo s NovoGen MMX

   

The NovoGen MMX Bioprinter is a novel, fully automated 
(custom graphic user interface), hardware and software 
platform developed specifically to meet today s challenges 
in biological research and bioprinting. The device enables 
the fabrication of three-dimensional (3D) primary human or 
other living mammalian cells into tissue, with tremendous 
cellular viability and biology that is superior to even an 
animal model.  

Organovo s NovoGen MMX mechanical extruder enables 
the fabrication of three-dimensional tissue constructs in a 
wide variety of geometries (tubular structures, networked 
sheets, etc...) The speed and precision of this instrument 
enables the production of small-scale tissue models for 
drug discovery as well as various drug absorption and 
toxicology assays.  

The Organovo machine primarily uses stem cells extracted from adult bone marrow and fat as the precursors, but 
the company has demonstrated that any mammalian primary cell (even non-stem cells) will work in the printer. 
However, stem cells can be coaxed into differentiating into many other types of cells by the application of 
appropriate growth factors. The process takes place at near physiological conditions. Plus, the entire unit fits easily 
into a standard biosafety cabinet, eliminating the need to purchase ancillary equipment or make facility 
modifications to maintain sterility of bioprinted tissues during the printing process.  

http://www.zacks.com
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The cells are formed into droplets, or bio-ink , at 100-500 microns in diameter and containing 10,000-30,000 cells 
each. The droplets retain their shape well and pass easily through the inkjet printing process. Bio-ink can be created 
from a wide variety of cell lines, including primary cells, stromal cells, epithelial cells, endothelial cells, and 
progenitor cells. Bio-ink production begins with the creation of a thick cell paste comprised of a slurry of cells and 
the other necessary components required to be part of the final tissue composition. After a maturation period, the 
bio-ink is loaded into the bioprinter, which then dispenses these building blocks in the geometry specified by the 
user through a printing head.   

A second printing head is used to deposit a sugar-based hydrogel bio-compatible scaffolding. 
This does not stick to nor interfere with the cells. Once the printing is complete, the structure is 
left for a day or two to allow the droplets to fuse together. For tubular structures, such as blood 
vessels, the hydrogel is printed in the center and around the outside of the ring of each cross-
section before the cells are added. When the part has matured, the hydrogel is peeled away from 
the outside and pulled from the center like a piece of string.   

The bio-printer is also capable of using other types of cells and support materials. The machine, 
for example, can be used to place liver cells on a pre-built liver-shaped scaffold or to form layers 
of lining and connective tissue that would grow into a tooth. By allowing creation of three 
dimensional biological structures, NovoGen MMX creates functional human tissue that is 
superior to current disease and / or animal models.  

A key distinguishing feature of Organovo s platform is the ability to generate three-dimensional 
constructs that have all or some of their components comprised entirely of cells. The fully-cellular 
feature of the NovoGen MMX technology enables architecturally- and compositionally-defined 3D 
human tissues to be generated for in vitro use in drug discovery and development to potentially 
replicate the functional biology of a solid, fully cellular tissue. 

 

    Cells         
Scaffold 

 

Below is a representation of the potential for the NovoGen MMX bioprinter. Cells can be printed in layered fashion 
(A) to create tubular structures (B) of various shapes and thicknesses (C). In addition to flexibility in tube diameter 
and wall thickness, the bioprinter can be programed to construct branched macrovascular structures (D) in as little 
as 5 to 7 days.  

  

The tissue structures created by Organovo s NovoGen MMX Bioprinter have the potential to create a paradigm shift 
in the approach to the generation of three-dimensional human tissue and the replication of clinical assay testing with 
respect to native human biology. Organovo s device improves on previous technologies by moving away from 
monolayer 2D cell cultures and by enabling all or part of the tissues created to be constructed solely of cells. This 
accomplishes two important advancements with respect to tissue biology:  

 

Firstly, the 3D structure allows the cells to behave as if they were in their native environment. Cells are 
surrounded by other cells in native form. This is a vast improvement over the previous flat tissue model where 
cells had little to no interaction other than in a two-dimensional sense.   

http://www.zacks.com
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Secondly, removing the presence of foreign, non-native polymers in the final tissue construct allows the cells to 
build their own extracellular matrix for support (e.g. collagen, laminin).  

http://www.zacks.com
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Below are actual tubular structures built (Example 3) by researchers at the University of Missouri, in-collaboration 
with others, using the technology that developed the NovoGen MMX Bioprinter. The data was published in 
Biomaterials (30:5910 5917) in August 2009. Subsequent work done out of this lab, supported by Organovo, Inc., 
shows that the fused linear products were sufficiently sturdy (Chart 1) to be handled and transferred into specifically 
designed bioreactors for further maturation to acquire the necessary mechanical properties for implantation.  

 

Example 3

  

                                                  Chart 1

  

We believe that Organovo s NovoGen MMX Bioprinter is uniquely positioned to provide three-dimensional human 
tissue for use in drug discovery and development, as well as a broad array of tissue suitable for therapeutic use in 
regenerative medicine applications. Specifically, the NovoGen MMX Bioprinter has the ability to:  

1. Produce highly specialized three-dimensional human tissues that can be utilized to model a specific tissue 
physiology or pathophysiology. The company has demonstrated the ability to create human blood vessel 
constructs (Example 3 above), and to create fully human tissue containing capillary structures. This has the 
potential to broaden the scope and scale of 3D tissues that can be generated, and to facilitate the development 
of disease models in such areas as cardiovascular disease, oncology, and fibrosis.  

2. Facilitate biological research through absorption / distribution / metabolism / excretion (ADME) testing used to 
determine which factors enhance or inhibit how a potential drug compound reaches the blood stream. For 
example, distribution of a compound can be affected by binding to plasma proteins; age, genetics, and other 
factors can influence metabolism of a compound; and the presence of certain disease states can have effects 
on excretion of a compound. Many companies perform ADME studies utilizing various cell-based assays or 
automated bioanalytical techniques.   

 

Drug metabolism and pharmacokinetics (DMPK) testing is a subset of ADME. Determining the DMPK 
properties of a drug helps the drug developer to understand its safety and efficacy.   

 

Toxicology (TOX) testing is a further requirement to determine the detrimental effects of a particular 
drug on specific tissues. This is a particularly attractive area for testing liver toxicity, which can be 
difficult to model in cell culture assays because the cells flatten out resulting in altered gene expression. 
The cells essentially stop functioning as liver cells within 24 hours of culture. A 3D living human tissue 
makes it possible to test the toxicity of an experimental compound in a way that more closely mimics 
the reaction within a living organism over a longer period of time.  

We believe that the NovoGen MMX Bioprinter is positioned to deliver highly differentiated products for use in 
traditional cell-based ADME / TOX / DMPK studies. Products in this arena may replace or complement 
traditional cell-based assays that typically employ primary hepatocytes, intestinal cell lines, renal epithelial cells 
and cell lines grown in a traditional two-dimensional format.   

Importantly, the combination of tissue-like three-dimensionality and human cellular components is believed to 
provide an advantage over non-human animal systems toward predicting in vivo human outcomes. We expect 
Organovo to be in position to launch its first products here  such as 48 or 96-well toxicology kits  in 2014. We 
see this as a potential $20 to $30 million opportunity.  

The two focused efforts above offer up an enormous opportunity for Organovo. The life-science tools market is 
growing at 7% CAGR, and cell biology is the largest segment projected at over $14+ billion in 2012. However, an 
even more exciting opportunity exists for Organovo via implementation into regenerative medicine practices.  

http://www.zacks.com
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3. Provide the architectural precision and flexibility to facilitate the optimization, development, and clinical use of 
three-dimensional tissue constructs for use in regenerative medicine. The NovoGen MMX Bioprinter offers a 
next-generation strategy whereby three-dimensional structures can be generated without the use of scaffolding 
or biomaterial components. The ultimate goal is to enable fully cellular constructs to be generated in a 
configuration compatible with surgical modes of delivery, thereby enabling restoration of significant functional 
mass to a damaged tissue or organ.   

Partnerships

  
A key component to management s business strategy is to pursue collaboration agreements with drug development 
companies that will allow Organovo to further develop the 3D bioprinting technology and the potential uses of the 
cellular structures and tissues that can be produced with the technology. The company plans to develop research 
products with its 3D bioprinting technology that can be offered to third parties involved in drug discovery.   

Organovo s goal is to leverage the ability of the NovoGen MMX Bioprinter, either in 3D modeling a specific tissue 
physiology or pathophysiology, enhanced ADME / TOX / DMPK studies, or in regenerative medicine applications, 
and form strategic alliances that generate revenues and further push the technology forward. Under these 
collaboration agreements, Organovo and the partner company will conduct research to pursue drug discovery 
utilizing the three dimensional cellular structures developed with the NovoGen MMX Bioprinter technology.  

The pharmaceutical industry spends over $50 billion per year on R&D, yet only produces some 20 new drugs that 
are approved by the U.S. FDA. Many drugs fail in preclinical or clinical testing due to a lack of understanding on 
physiology or pathophysiology or unforeseen toxicity. This is because currently drug therapy research and testing 
generally involves testing drug candidates and therapies on monolayer two dimensional cell cultures that attempt to 
mimic damaged or degenerating tissues. Organovo s technology creates three dimensional cellular structures which 
enhance and facilitate drug discovery.  

Improving Upon The Model

   

Source: FDA.gov 

  

Source: PhRMA  

Pfizer

  

In December 2010, Organovo entered into a collaborative research agreement with Pfizer to develop specific three-
dimensional tissue based drug discovery assays in two therapeutic areas utilizing the NovoGen MMX Bioprinter 
technology. To date, Pfizer has paid the company $450,000 under the agreement and management anticipates 
completing the research plan in 2012. Organovo can earn another $150,000 under the current collaboration.   

Once complete, we expect that Organovo and Pfizer will enter into larger-scale collaboration that will provide the 
opportunity for Organovo to earn upfront, development, regulatory, and sales-related milestones, as well as 
royalties on commercialized products under the collaboration at Pfizer. 

http://www.zacks.com
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United Therapeutics

  
In October 2011, Organovo entered into a research agreement with United Therapeutics to establish and conduct a 
research program to discover treatments for pulmonary hypertension using the NovoGen MMX Bioprinter 
technology. The initial term of the collaboration is for 30 months or the completion of the contracted research. 
Organovo granted United Therapeutics an option to acquire from a worldwide, royalty-bearing license in certain 
intellectual property created under the research agreement solely for use in the treatment or prevention of 
pulmonary hypertension and all other lung diseases. If enacted, the license would provide for certain milestone 
payments and minimum annual royalties and sales-based royalties to Organovo. To date, Organovo has recognized 
a total of $618,000 in payments from United Therapeutics.  

Organovo s goal is to sign additional licensing and collaboration partnerships over the next several years. The 
company s collaborative agreements generally have a term of one to three years. Management s goals are to obtain 
certain upfront payments and milestone payments throughout the term related to the research and development 
obligations under the agreement. In addition, the collaboration agreements provide for a future licensing 
arrangement between Organovo and its partner, with royalties payable to Organovo if the drug development 
company is successful in identifying a drug candidate or therapy utilizing the NovoGen MMX Bioprinter technology.  

For the purpose of our financial model, we expect that the company will be able to secure additional licensing and 
collaboration partnerships that each provide $1 to $2 million in upfront payments, with upwards of $10 million in 
backend payments and low-single digit royalties on sales of commercialized products. We expect that revenues 
over the next several years may remain lumpy, as are the revenues of technology-licensing collaborations, but 
history shows that companies with potentially breakthrough research and development technology often start out 
under-appreciated until one or more of the collaborations prove fruitful.   

Acquiree Acquirer Value Target Drug Discovery Technology Sought 

Abgenix Amgen $2.2 Billion Abgenix s XenoMouse antibody technology 

Medarex Bristol-Myers $2.4 Billion Medarex s UltiMAb Human antibody technology 

Cambridge AstraZeneca $1.3 Billion Phage Display and Ribosome Display technology 

Sirna Merck $1.1 Billion RNA interference technology 

Crucell J&J $2.3 Billion Vaccine and antibody development technologies 

Applied Molecular Eli Lilly $0.4 Billion AMEsystem technology platform  

Micromet Amgen $1.2 Billion Bispecific T cell Engager (BiTE) technology 

 

Academic & Government

  

Organovo also has formed academic partnerships with leading institutions to provide its technology to scientists at 
the Harvard Medical School and the Sanford Consortium for Regenerative Medicine, a new research center under 
construction in San Diego that combines scientists from the Sanford Burnham Medical Research Institute, The Salk 
Institute, The Scipps Research Institute, and the University of California, San Diego. The benefits here are three-
fold. Firstly, Organovo gets high quality testing and validation of the technology. Secondly, the work is primarily 
done off the company s books. Funding usually comes from government or private research grants, allowing the 
advancement of the technology at little to no cost to the company. Finally, Organovo will still hold the intellectual 
property rights to the technology, allowing for future licensing payments, milestones, and royalties if products are 
created done by work from these leading academic centers.  

Additionally, Organovo has received five federally funded grants to date. In August, 2009 and August, 2010 the 
company received grants from National Heart, Lung, and Blood Institute, a division of the Department of Health and 
Human Services, to fund research in connection with building and testing multilayered fully biological blood vessel 
substitutes and bioprinting with specialized adult stem cells derived from adipose (fat) tissue. The total amount of 
these grants was $267,625. In October, 2010, the company received two grants from the federal government 
relating to our projects titled Biological 3D Bioprinted Blood Vessel and NovoGen 3D Bioprinter Development. 
The total amount of these grants was $397,287. Recently, in March 2012, the company received a $290,053 grant 
from the National Institutes of Health to support the development of functional human liver tissue utilizing the 
bioprinting technology.   

http://www.zacks.com
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Cell Assay Models

  
Above we noted the opportunity for Organovo to launch cell assay kits into the drug discovery market for things like 
ADME / TOX / DMPK studies. The old model of 2D cell assay presents challenges that we believe Organovo s 3D 
model can solve. The company is currently working on cell assays kits, in 96-well plates, which the company plans 
to launch as new catalog products in 2014 and 2015.  

Traditionally, high-throughput screening (HTS) for cancer drug discovery involves direct molecular target screening 
and 2D cell-based assays. Direct molecular target screening provides valuable insight into binding affinity and 
functional inhibition; however, HTS provides limited information on drug interaction within a complex cellular 
environment. Conversely, 2D cell-based assays provide good analysis on cellular response, but often the cellular 
response in vitro (in a petri dish) does not emulate the actual tissue function in vivo. The classic example is in 
heterotypic microenvironment of solid tumors. The combination of HTS and 2D assays often leads to low success 
rates and high costs in preclinical drug discovery.  

Organovo s 3D tissue-culture system is designed to bridge the gap 
between preclinical animal modeling and human clinical trials. The 
process provides a more dynamic and true representation of target 
drugs interactions in a natural biology.  

The company is currently working on the development of cell assay 
kits for sale into the pharmaceutical research market (both academic 
and institutional), with a target of launching the first kits in 2014. 
Examples of potential products include 3D liver toxicology assays. 
Liver toxicology is a major roadblock in human clinical trials, mainly 
because no one has yet to develop a good preclinical assay.   

When plated onto a petri dish, liver cells flatten out and cease to 
function as liver cells within 24 hours. As a result, 2D liver toxicology 
assays give a significant number of false negatives. Organovo is 
working on prove that in vitro 3D liver tissue constructs functions as 
liver cells for significantly longer periods of time, providing for a 
better representation of in vivo drug interaction.    

  

The life-science tools market is growing at 7% CAGR, and expected to eclipse $40 billion in 2012. We note that cell 
biology is the largest segment projected at over $14+ billion in 2012. We see a significant opportunity for Organovo 
to create 3D cell assays and start introducing them to the market in 2014. We model the launch of one new major 
cell biology assay kit coming to market every year starting in 2014. We suspect the first will be in liver toxicology. 
Organovo is currently conducting research in this area, looking to publish data confirming the theory that 3D liver 
cells provide a better representation of what pharmaceutical companies can expect in human clinical trials then the 
current 2D models that exist today. Once the data is published, Organovo can use the peer-reviewed publication to 
market the new product. We see each product as a potential $20 to $30 million opportunity for the company, and 
there are probably a dozen products within cell toxicology alone the company can create.   

Future Potential

   

We suspect that Organovo will spend the next few years building relationship 
with larger pharmaceutical and biotechnology companies collaborating on 
early-stage drug discovery and toxicology assays. One to two new 
relationships per year for the next three to five years would put Organovo in a 
solid financial position. This would allow management to use the funds from 
these collaborations to continue to develop the bioprinting technology to the 
point where multiple different cell layers are used in the construction of 
complex tissue and organ-like structures.   

The company s goal is to develop a machine that may one day be capable of 
printing tissues and organs directly into the body. These could include bio-
printed kidney, lungs, liver, or even a heart. 
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Intellectual Property

  
Organovo holds exclusive licenses to one U.S. patent, three U.S. patent applications and multiple corresponding 
international patent applications. The company has filed six U.S. patent applications and corresponding 
international patent applications regarding the technology and its various uses in areas of tissue creation and 
utilization in drug discovery, including filings for specific tissue types.  

The foundational proprietary technology derives from research led by Dr. Gabor Forgacs, a Professor of Biophysics 
at the University of Missouri. Dr. Gabor Forgacs, one of the company s Founders and Scientific Advisors, is the 
common inventor of all of these works. Dr. Forgacs is a sought after expert in biofabrication with a long record of 
peer-reviewed publications. In March, 2009, Organovo obtained a world-wide exclusive license to a suite of 
intellectual property owned or licensed by the University of Missouri covering the following two patent applications:  

 

US10/590,446: Self-Assembling Cell Aggregates and Methods of Making Engineered Tissue Using the Same

  

US12/491,228: Self-Assembling Multicellular Bodies and Methods of Producing a Three-Dimensional 
Biological Structure Using the Same

  

Organovo either controls or owns outright intellectual property rights to create cellular aggregates, to use cellular 
aggregates to create engineered tissue, and to employ cellular aggregates to create engineered tissue with no 
scaffold present. In March, 2010, the company obtained a world-wide exclusive license to additional intellectual 
property from the University of Missouri, including a patent application covering the composition and method of 
manufacture of a nerve conduit. These patents do not expire until June 2029.   

Each of the University of Missouri license agreements requires Organovo to pay royalties ranging from 1% to 3% of 
net sales depending on the level of net sales reached and certain minimum annual royalties. Additionally, the 
company is required to pay 20% of all revenue derived from any sublicense granted under any of the University of 
Missouri license agreements.   

In May 2011, Organovo obtained an exclusive license to a patent entitled Ink Jet Printing of Viable Cells 
(US7,051,654) from the Clemson University Research Foundation (CURF). The CURF Patent provides the 
company with the intellectual property rights to methods of using ink-jet printer technology to dispense cells, and to 
create matrices of bioprinted cells on gel materials. This patent is expected to expire in May 2024. Organovo is 
required to pay royalties ranging from 1.5% to 3% of net sales depending on the level of net sales reached and 
minimum annual royalties to CURF. Additionally, Organovo is required to pay 40% of all revenue derived from any 
sublicense we grant under the CURF license agreement.   

Organovo currently uses a third party manufacturer, Invetech Pty., of Melbourne, Australia, to manufacture the 
NovoGen MMX Bioprinter. Under the manufacturing and supply agreement with Invetech, Invetech has agreed to 
manufacture bioprinters for a certain budgeted cost, which cost decreases as volume increases. Either party can 
terminate the manufacturing and supply agreement at any time. We note that Invetech is currently the sole source 
manufacturer for the NovoGen MMX Bioprinter. However, management believes it can locate a number of other 
third party manufacturers with the requisite expertise to manufacturer the bioprinters without significant delays or 
costs should Invetech elect to terminate their agreement.  
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Explaining The Financial Position

  
Organovo was founded in April 2007. As noted above, the company was built on the foundational proprietary 
technology derived from research led by Dr. Gabor Forgacs, a Professor of Biophysics at the University of Missouri. 
In March, 2009, Organovo obtained a world-wide exclusive license to a suite of intellectual property owned or 
licensed by the University of Missouri. In February 2012, the privately-held Organovo Holdings Inc. merged with a 
defunct publically traded company, Real Estate Restoration and Rental, Inc. The company was renamed Organovo, 
Inc. and began trading under the ticker symbol ONVO on the OTCQB.  

On December 31, 2011 there were approximately 22.45 million shares of Organovo common stock. The company 
issued 6.0 million shares as part of the reverse merger. We note that of these 6.0 million issued, only 4.0 million 
were freely traded. The remaining 2.0 million were restricted due to lock-up agreements. This brought the total basic 
outstanding to 28.45 million following completion of the reverse merger.  

Following the reverse merger, Organovo completed three private placements raising gross proceeds of 
approximately $5.0 million, $1.8 million, and $6.9 million on February 8, 2012, February 29, 2012 and March 16, 
2012, respectively. The impetus for coming public was the raising of the above funds in order to facilitate the 
advancement of the bioprinting technology. In total, Organovo issued 15.25 million shares of common stock and 
16.75 million five-year warrants to purchase common stock (15.25 million warrants and 1.5 million convertible 
notes). These shares were registered via an S/1 that became effective in June 2012. These warrants are 
exercisable at $1.00 per share. If exercised, this would contribute $16.75 million in cash to the company. We note 
that these warrants are callable if the company s common stock trades above $2.50 per share for 20 consecutive 
days. We expect that Organovo would like to call these warrants if applicable.   

The company issued another 7.51 million warrants (1.4 million to an angel investor and 6.1 million to the placement 
agent) with an exercise price of $1.00 per share. As a result, in total there were 24.26 million warrants exercisable 
at $1.00 per share issued in connection with coming public. We note that 145,000 warrants have been exercised to 
date, leaving 24.11 million active as of June 30, 2012. There are an additional 7.45 million stock options available 
under the company s various equity incentive plans (6.55 million from the 2012 EIP and 0.9 million remaining from 
the 2008 EIP).   

In total, the fully diluted share count is 75.40 million. Of these, the basic share count is 43.77 million. The 24.11 
million warrants are carried on the balance sheet as Warrant Liability . At the end of the first quarter 2012, the total 
warrant liability was $47.5 million. At the end of the second quarter 2012, the Warrant Liability had grown to $80.58 
million. We note this is a non-cash liability marked-to-market at the end of each quarter. As Organovo s stock price 
increases, the warrant liability also increased. The stock closed at $2.47 per share on March 31, 2012. It rose to 
$3.99 per share at the close of June 30, 2012. Valuation of the warrants is done using a Monte Carlo model with the 
following assumptions: 

  

Source: Organovo, Inc. Form 10Q (June 30, 2012)  

The increase in the liability recorded on the balance sheet requires subsequent accounting on the income 
statement. As a result, the company recorded a massive $32.53 million charge in the first quarter 2012 when the 
warrants were issued, and another massive $33.94 million charge in the second quarter as the liability rose in 
accordance with the stock price. At today s stock price, we calculate that the warrant liability has decreased to 
roughly $45 million. As a result, we model a $35 million (non-cash) gain in the third quarter 2012.  

All of the above adjustments to income are non-cash. Organovo only burned $3.6 million in the first quarter 2012 
and $2.0 million in the second quarter 2012. Operating cash burn since inception is $8.9 million. Management 
expects operating burn of around $0.5 million per month for the remainder of 2012. Cash at the end of the second 
quarter 2012 stood at $8.5 million. Plus, the exercising (or calling) of the warrants could provide $16.75 million to 
the company in the coming quarters. We believe the current cash balance is sufficient to fund operations well into 
2013, and beyond if the company can sign additional licensing partners with upfront payments in the area of $1 to 
$2 million. We believe the company is financially sound and could achieve breakeven operations with the signing of 
two more corporate partnerships. With an estimated pace of one deal every nine to twelve months, we believe that 
Organovo can start generating positive cash flow from operating activities in 2015.
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      MANAGEMENT  

Keith Murphy, Chairman of The Board and Chief Executive Officer

  
Mr. Murphy has more than 19 years of experience in biotechnology, including serving in Product Strategy and Director of Process Development 
roles at Amgen. His 10 years at Amgen included four years as Global Operations Leader for the largest development program in Amgen s 
history, phase 3 osteoporosis/bone cancer drug denosumab. Previous to Amgen, he played a central role at Alkermes, Inc. on the development 
team for their first approved product, Nutropin (hGH) Depot. He moved to Amgen in 1997 and worked to develop several other novel formulation 
and device products. He holds a BS in chemical engineering from the Massachusetts Institute of Technology and is an alumnus of the UCLA 
Anderson School of Management.  

Barry Michaels, Chief Financial Officer

  

Mr. Michaels has more than 30 years of financial and general management experience in the medical device and biotechnology industries. Mr. 
Michaels has served as Chief Financial Officer of three private and three publicly traded companies: Cardima, Inc., Lipid Sciences, Inc., 
IntraTherapeutics, Inc., VIA Medical, Inc., Webster Laboratories (now a division of J&J/Cordis known as Biosense-Webster), and ICN 
Biomedicals, Inc. He has also served as an independent consultant to medical device and biotechnology companies since 1997. Mr. Michaels 
began his medical industry career in 1979 with Baxter Healthcare, where he held various management and executive positions in accounting 
and finance through 1988, most recently as Vice President and Controller of the Parenteral Products Group, before continuing his career as Vice 
President and Corporate Controller of Medtronic, Inc. Mr. Michaels holds an MBA in finance from San Diego State University and is a graduate 
of the Executive Program at the University of California, Los Angeles.  

Sharon Collins Presnell, PhD, Chief Technology Officer and Executive Vice President of Research & Development

  

Ms. Collins has more than 15 years of experience in the leadership of product-focused R&D. As an assistant professor at the University of North 
Carolina at Chapel Hill, Dr. Presnell s research in liver and prostate biology and carcinogenesis produced cell- and tissue-based technologies 
that were out-licensed for industrial applications. She joined Becton Dickinson (BD) in 2001 and played a key role in the early discovery and 
development of BD s Discovery Platform and FACSTM CAP tools for the optimization of in vitro culture environments and flow cytometry-based 
characterization of cells. In her role at BD, she grew and led a large multi-disciplinary team to establish feasibility for the Discovery Platform and 
FACS CAP in multiple therapeutic areas, including diabetes, and stewarded both technologies through revenue-generating commercial 
partnerships. Sharon joined Tengion, Inc. in 2007 as the Vice President of Regenerative Medicine Research, and was responsible for the 
discovery and early development of Tengion s Neo-Kidney AugmentTM technology, to which MedTronic secured first rights to purchase in a 
2011 deal. Dr. Presnell holds a PhD in pathology from the Medical College of Virginia.  

Eric Michael David, MD, JD, Chief Strategy Officer

  

Mr. Michael has more than 15 years of experience in biomedical research and product development. Dr. David played a critical role in the 
commercial translation of 3D bioprinting as a founder and early director of Organovo, Inc. Dr. David was most recently associate partner at the 
consultancy McKinsey & Company, where he served private equity, pharmaceutical, biotech, diagnostic, and medical device clients to support 
pipeline and R&D strategy, as well as market entry strategy. Prior to his time at McKinsey, Dr. David served as a freelance consultant to the 
Department of Health and Human Services in the use of genomic technologies for early detection of pathogens for public health preparedness. 
He completed his residency in Internal Medicine at New York Presbyterian Hospital, where he served as Assistant Chief Resident and received 
the Dick Bowman Award for scientific endeavor and dedication to patient care. He was also Assistant Professor at The Rogosin Institute and 
adjunct faculty at The Rockefeller University. He received his M.D. from Columbia University College of Physicians and Surgeons, his J.D. from 
Columbia University School of Law, and a B.A. in physics and fine arts from Amherst College. He is board certified in Internal Medicine and 
admitted to the Bar in New York State.  

Michael Renard, Executive Vice President of Commercial Operations

   

Mr. Renard has more than 29 years of recognized, revenue-generating experience in commercial operation, business development and sales 
and marketing for the life science industry. Since 1997, he has worked with Beckman Coulter holding various positions in program management, 
business operations and business development. He most recently was the vice president of marketing for North America commercial operations 
where he was responsible for achieving $2 billion in revenue across 11 major product lines. Before Beckman Coulter, he was vice president and 
general manager in a start-up development stage incubator division of Sanofi, Inc. and director of corporate accounts at Kallestad Diagnostics. 
He has a M.B.A from Rockhurst University and a B.A. in biology and chemistry from St. Olaf College.   

BOARD OF DIRECTORS  

Robert Baltera, Jr. , MS, MBA

 

is a seasoned pharmaceutical industry executive, who acquired a wealth of business and product management 
experience during 17 years with biotech pioneer Amgen. In his recent role as CEO of Amira Pharmaceuticals, he led the company to acquisition 
by Bristol-Meyers Squibb Company.   

Andras Forgacs, MBA, Managing Director, Richmond Global, an international early-stage venture fund focused on technology enabled 
services. His focus is the day-to-day management of Richmond's existing portfolio of direct and indirect investments as well as sourcing new 
investment opportunities.  

James T. Glover was the Senior Vice President, Operations and Chief Financial Officer of Anadys Pharmaceuticals, Inc., a publicly-traded 
biopharmaceutical company acquired by Hoffmann-La Roche Inc. from 2006 to 2009.  

Adam K. Stern, Senior Managing Director of Spencer Trask Ventures, Inc.has more than 20 years of venture capital and investment banking 
experience focusing primarily on the technology and life science industries.  
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      VALUATION & RECOMMENDATION   

Initiating Coverage

  
We are initiating coverage of Organovo, Inc. with an Outperform rating. The company s pioneering efforts into 
three-dimensional bioprinting have the potential to dramatically improve drug discovery and development. 
Organovo s bioprinter, the NovoGen MMX, is a first-in-class device capable of creating three-dimensional living 
tissue that can be used to model a specific disease or pathway, build complex pharmacokinetic and toxicology 
assays, and even create human organs for transplantation or other regenerative medicine applications.  

Cutting Edge Science

  

Tissue engineering is a complex process that combines living cells and synthetic or natural biomaterials and growth 
factors designed as a biological substitute for tissue. In the classical approach to tissue engineering, cells are 
seeded and grown in a biocompatible matrix designed to direct cell differentiation and function. Scaffoldings play an 
important role in providing the cell architecture for structure and migration, as well as enabling the diffusion of vital 
nutrients and expressed product. Unfortunately, there are challenges that exist with the classical approach. 
Scaffolds, made from both natural and synthetic polymers, must be engineered to degrade at a rate in which the 
cells within them deposit and build their own extracellular matrix. Scaffold choice, immunogenicity, degradation rate, 
toxicity of degradation products, host inflammatory responses, fibrous tissue formation due to scaffold degradation, 
and mechanical mismatch with the surrounding tissue are key issues that may affect the long term behavior of the 
engineered construct, and directly interfere with its primary biological function. Additionally, scaffolds may elicit 
adverse host responses and interfere with direct cell cell interaction.  

To get around the challenges of classical tissue engineering, Organovo has developed the first 3D bioprinter, called 
NovoGen MMX. The NovoGen MMX Bioprinter is a novel, fully automated, hardware and software platform 
developed to fabricate three-dimensional (3D) primary human or other living mammalian cells into tissue, with 
tremendous cellular viability and biology that is superior to even an animal model.   

Organovo s NovoGen MMX mechanical extruder enables the 
fabrication of three-dimensional tissue constructs in a wide variety of 
geometries (tubular structures, networked sheets, etc...) The speed 
and precision of this instrument enables the production of small-scale 
tissue models for drug discovery as well as various drug absorption 
and toxicology assays.  

NovoGen MMX works similar to an inkjet printer, in where cells are 
printed in tiny spheres ( bio-ink ). The concept of bioprinting relies on 
the demonstrated principle that groups of individual cells will self-
assemble to generate aggregates, through the actions of cell surface 
proteins that bind to each other and form junctions between cells. 
Furthermore, if two or more compatible self-assembled aggregates 
are placed in close proximity, under the proper conditions they will 
fuse to generate larger, more complex structures. In essence, the 
physical properties of bio-ink are analogous to those that drive fusion 
of liquid droplets. 

 

Bioprinting 

 

A key distinguishing feature of Organovo s platform is the ability to generate three-dimensional constructs that have 
all or some of their components comprised entirely of cells. The fully-cellular feature of the NovoGen MMX 
technology enables architecturally- and compositionally-defined 3D human tissues to be generated for in vitro use in 
drug discovery and development to potentially replicate the functional biology of a solid, fully cellular tissue. The 
tissue structures created by Organovo s bioprinter have the potential to create a paradigm shift in the approach to 
the generation of three-dimensional human tissue and the replication of clinical assay testing with respect to native 
human biology. Organovo s device improves on previous technologies by moving away from monolayer 2D cell 
cultures and by enabling all or part of the tissues created to be constructed solely of cells.   
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Applications

  
We believe that Organovo s NovoGen MMX Bioprinter is uniquely positioned to provide three-dimensional human 
tissue for use in drug discovery and development, as well as a broad array of tissue suitable for therapeutic use in 
regenerative medicine applications. Specifically, the NovoGen MMX Bioprinter has the ability to:  

1. Produce highly specialized three-dimensional human tissues that can be utilized to model a specific tissue 
physiology or pathophysiology, such as cardiovascular disease, cancer, or fibrosis.   

2. Facilitate biological assays through ADME and DMPK testing, as well as toxicology testing to determine the 
detrimental effects of a particular drug on specific tissues. This is a particularly attractive area for testing liver 
toxicity, which can be difficult to model in cell culture assays because the cells flatten out resulting in altered 
gene expression. We believe that Organovo will be in position to launch its first assay-based products 
specifically focusing on things like liver toxicology in 2014.  

3. Provide the architectural precision and flexibility to facilitate the optimization, development, and clinical use of 
three-dimensional tissue constructs for use in regenerative medicine. The ultimate goal is to enable fully cellular 
constructs to be generated in a configuration compatible with surgical modes of delivery, thereby enabling 
restoration of significant functional mass to a damaged tissue or organ.  

Partnerships To Drive Growth

  

A key component to management s business strategy is to pursue collaboration agreements with drug development 
companies that will allow Organovo to further develop the 3D bioprinting technology and the potential uses of the 
cellular structures and tissues that can be produced with the technology. Organovo s goal is to leverage the ability 
of the NovoGen MMX Bioprinter, either in 3D modeling a specific tissue physiology or pathophysiology, enhanced 
ADME / TOX / DMPK studies, or in regenerative medicine applications, and form strategic alliances that generate 
revenues and further push the technology forward.  

Organovo has two active collaborations, one with Pfizer (signed December 2010) to develop specific three-
dimensional tissue based drug discovery assays in two therapeutic areas and one with United Therapeutics (signed 
October 2011) to establish and conduct a research program to discover treatments for pulmonary hypertension. 
Organovo also has formed academic partnerships with leading institutions to provide its technology to scientists at 
the Harvard Medical School and the Sanford Consortium for Regenerative Medicine. In addition, the company has 
been awarded five federally funded grants to date.  

Our model assumes one new partnership with an upfront payment in the area of $1 to $2 million in the next twelve 
months, with potential backend milestone potential near $10 million along with low single digit royalties on sales. 
We model this rate of new business  approximately one new partnership every nine to twelve months, over the 
next several years. It is after this period, starting in 2016, where we see the potential for a hockey-stick like ramp in 
revenues based on developmental and regulatory milestones from partners and sales from the company s ADME / 
toxicology assays. As Organovo continues to build out its offering to companies, we believe each new partnership 
turns into an annuity stream of research funding and potential backend milestones and royalties.  

Understanding The Financials

  

Organovo came public via a reverse merger in February 2012. Following the closing of the merger, Organovo 
completed three private placements raising gross proceeds of approximately $13.7 million to fund operations and 
facilitate the advancement of the bioprinting technology. Through the private placements, Organovo issued 15.25 
million shares of common stock and 16.75 million five-year warrants to purchase common stock. These shares 
were registered via an S/1 that became effective in June 2012.   

In total, the fully diluted share count is 75.40 million. Of these, the basic share count is 43.77 million and there are 
currently 24.11 million warrants exercisable at $1.00 per share. The warrants are carried on the balance sheet as 
Warrant Liability , which totaled $80.6 million as of June 30, 2012. We note this is a non-cash liability marked-to-

market at the end of each quarter. As Organovo s stock price increases, the warrant liability also increases (and 
vice versa). Valuation of the warrants is done using a Monte Carlo model. The increase in the liability recorded on 
the balance sheet requires subsequent accounting on the income statement. As a result, the company recorded a 
massive $32.53 million charge in the first quarter 2012 when the warrants were issued, and another massive $33.94 
million charge in the second quarter as the liability rose in accordance with the stock price.  
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All of the above adjustments to income are non-cash. Organovo only burned $3.6 million in the first quarter 2012 
and $2.0 million in the second quarter 2012. Operating cash burn since inception is $8.9 million. Management 
expects operating burn of around $0.5 million per month for the remainder of 2012. Cash at the end of the second 
quarter 2012 stood at $8.5 million. Exercising of the warrants has the potential to infuse $16.75 million in cash into 
the company. We remind investors that these warrants are callable if the stock trades over $2.50 for 20-consecutive 
trading days. We expect Organovo to call all applicable warrants if the opportunity presents itself.   

We believe the current cash balance is sufficient to fund operations well into 2013, and beyond if the company can 
sign additional licensing partners with upfront payments in the area of $1 to $2 million. We believe the company is 
financially sound and could achieve breakeven operations with the signing of two more corporate partnerships. With 
an estimated pace of one deal every nine to twelve months, we believe that Organovo can start generating positive 
cash flow from operating activities in 2015.   

VALUATION

  

We have built a year-10 discounted cash flow (DCF) model to value Organovo. We assume that the company can 
secure one new research alliance every nine to twelve months. We expect that these deals will provide $1 to $2 
million in upfront funding, along with backend milestones around $10 million and low-single digit royalties on sales. 
We also expect that Organovo will launch its first commercial product in 2014, which is expected to be a liver 
toxicology assay kit. Traditional cellular assays are a fast growing segment of the overall $40+ billion life science 
tools market. We believe that functional 3D cellular assays that can deliver superior biology can gain meaningful 
market share in this $14+ billion segment. We see this as a $20 to $30 million opportunity for Organovo in liver 
toxicology alone. New assays essentially add tens-of-millions to the overall potential.   

Our DCF model can be found below. We expect the company s top-line to be lumpy, but eventually take off in a 
hockey-stick like ramp starting in 2015. We expect costs to remain low, as management looks to partner with larger 
organizations and academic institutions. We see $3.25 as fair-value.  
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     PROJECTED FINANCIALS 

      

Organovo Holdings, Inc. 
Income Statement    

         
Organovo Inc.

 
2011 A

 
Q1 A

 
Q2 A

 
Q3 E

 
Q4 E

 
2012 E

 
2013 E

 
2014 E

 
2015 E

 

Product Sales

 

$0.224 

 

$0 

 

$0 

 

$0 

 

$0 

 

$0 

 

$0 

 

$0.5 

 

$2.0 

 

YOY Growth

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Research & Collaborations 

 

$0.745 

 

$0.120 

 

$0.259 

 

$0.300 

 

$0.350 

 

$1.029 

 

$1.500 

 

$3.000 

 

$5.000 

 

YOY Growth

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Total Revenues

 

$0.969 

 

$0.120 

 

$0.259 

 

$0.300 

 

$0.350 

 

$1.029 

 

$1.500 

 

$3.500 

 

$7.000 

 

YOY Growth

 

100.0%

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

CoGS $0.134

 

$0

 

$0

 

$0

 

$0

 

$0

 

$0

 

$0

 

$0.0

 

Product Gross Margin

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

R&D

 

$1.420

 

$0.547

 

$0.653

 

$0.700

 

$0.700

 

$2.600

 

$3.000

 

$3.500

 

$4.000

 

% R&D

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

SG&A

 

$1.705

 

$0.902

 

$1.056

 

$1.100

 

$1.150

 

$4.208

 

$4.500

 

$5.000

 

$5.500

 

% SG&A

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Operating Income

 

($2.290)

 

($1.329)

 

($1.450)

 

($1.500)

 

($1.500)

 

($5.779)

 

($6.000)

 

($5.000)

 

($2.500)

 

Operating Margin

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Interest & Other Income

 

($2.0933)

 

($35.751)

 

($33.935)

 

$32.500

 

($1.000)

 

($38.187)

 

($4.000)

 

($8.000)

 

($12.000)

 

Pre-Tax Income

 

($4.3833)

 

($37.081)

 

($35.385)

 

$31.000 

 

($2.500)

 

($43.966)

 

($10.000)

 

($13.000)

 

($14.500)

 

Taxes & Other

 

$0

 

$0

 

$0

 

$0

 

$0

 

$0

 

$0

 

$0

 

$0

 

Tax Rate

 

0%

 

0%

 

0%

 

0%

 

0%

 

0%

 

0%

 

0%

 

0%

 

Net Income

 

($4.383)

 

($37.081)

 

($35.385)

 

$31.000 

 

($2.500)

 

($43.966)

 

($10.000)

 

($13.000)

 

($14.500)

 

Net Margin

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

-

 

Reported EPS

 

($0.20)

 

($1.17)

 

($0.82)

 

$0.70 

 

($0.06)

 

($1.07)

 

($0.20)

 

($0.24)

 

($0.24)

 

YOY Growth

 

-

 

-

 

-

 

-

 

-

 

450.4%

 

-81.4%

 

18.2%

 

2.2%

 

Basic Shares Outstanding

 

22.445

 

31.592

 

43.029

 

44.000

 

45.000

 

40.905

 

50.000

 

55.000

 

60.000

 

Source: Zacks Investment Research, Inc.                                                                  Jason Napodano, CFA
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      DISCLOSURES  
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