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UPFRONT 
Microbix Biosystems Inc. is focused on parlaying its expertise in virology and 
antigens, combined with key acquisitions, into biotechnology opportunities in large 
market areas. Microbix is on the threshold of moving from the potential phase into 
commercial realization. No longer just a development biotech company, Microbix 
expects to have exciting opportunities commercially ready over the next 18-24 
months, which would put the Company on a high-growth trajectory. 
 

RECOMMENDATION 
With strong growth opportunities in large markets, Microbix is ready to make the 
break-through in realizing on its long-term vision. Our 12-month Target Price of 
$1.15 per share reflects our expectations that the Company will achieve its 
strategic objectives. 
 

THE COMPANY 
Microbix Biosystems Inc. (“Microbix” or the “Company”) is a biotechnology 
company that is focused on leveraging its Core Base Business unit that has 
commercialized over 60 products in the virology and cell culture technologies in 
order to finance its potentially more-lucrative large-market pipeline of products. 
These include: VIRUSMAXTM (Virus Yield Enhancement Technology), 
LumiSortTM (livestock sex selection technology), and KinlyticTM (Urokinase).  
 
Microbix continues to work towards a JV in China for the manufacture and 
distribution of influenza vaccines, using the Company’s VIRUSMAXTM 
technology. 
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TRANSITION: FROM POTENTIAL TO REALIZATION 
 

Microbix has reached the point where a large-market development product has made substantial progress in moving 
towards realization. Management has taken a core virology business and used the proceeds this business has 
generated over the years and applied them to develop or acquire high-potential, large-market products to serve a 
variety of health-science segments. The Company is now at the threshold and about to reap the benefits. 
 

The Company’s key products include: 
  

● VIRUSMAXTM – technological breakthrough in enhancing the yield from incubating influenza viruses for 
vaccine production from conventional chicken eggs. The immediate addressable market in influenza vaccines is 
about $6-7 billion; 

 

● LumiSortTM – semen-sexing technology that modifies conventional cytometers (individual cell counters) to 
isolate X-chromosome or Y-chromosome bearing sperm in cattle semen. The immediate addressable market for 
dairy insemination is about $1.5 billion; and 

 

● KinlyticTM – a version of Urokinase, which is a thrombolytic drug (clot-busting) that had been used historically 
for clearing blood clots from catheters placed for dialysis or intravenous drug application. The immediate 
addressable market for catheter clearance is about $125 million. 

 
Microbix’ management is cognizant that, although the Company has valuable technologies, it will need partners to 
take them to commercialization in order to realize their true market potential. In this respect, Microbix has reached 
key milestones in its efforts to begin realizing the value of its large-market products: 
 
(1) VIRUSMAXTM: Microbix has created a subsidiary, Crucible International Biotechnologies Corp. (“Crucible 
International”), to maximize the value of VIRUSMAX and to enter into commercial relationships that will utilize the 
technology. 
 

(2) LumiSortTM: The Company’s technology has been verified by engineering firm Lathrop Engineering, which is 
now engaged in developing a prototype that will move the franchise faster towards commercialization. 
 

(3) KinlyticTM: Discussions continue with potential partners which have the sales force and knowledge-base to 
distribute a thrombolytic drug into the market place. 
 
All of these opportunities require additional financing, and Microbix intends to raise the necessary capital through 
various structures, partnerships, and profit sharing, and thus relieve the core virology business from continued 
financial encumbrances. 
 
COMMENT: We believe that Microbix has been able to create a high-potential company from its reinvestment of 
earnings generated from its core virology business into its large-market potential products.  Our analysis indicates 
that the Company’s Intrinsic Value is $1.42 per share (see table-box below). 
 

 
Source: eResearch 
 
Given the uncertainty associated with the achievement of the Company’s goals, the timelines involved, and market 
inhibitors (small float, small market cap, low share-trading volumes), we apply a 20% discount to this Intrinsic Value 
to derive a 12-month Target Price of $1.15 per share. 
 

Peer Multiple and DCF Sum of Parts Intrinsic Value per Share

Peer Multiple Average Intrinsic Value 50% $1.36
Discounted Cash Flow Sum of Parts Value 50% $1.48
Intrinsic Value per Share $1.42



Microbix Biosystems Inc. Initiating Report 
 

 

eResearch Corporation www.eresearch.ca Page 3 

CORE VIROLOGY BUSINESS 
 
Microbix started in business as a virus antigen company, through the amalgamation of two companies in 1990: 
Animal Health Laboratories Inc. (private company) and Autocrown Corporation (public company).  Animal Health 
Laboratories was established in 1978, and Autocrown in 1980.  
 
The core virology business has a suite of products based on cell culture, virology, protein purification and 
characterization. These products are sold primarily to global manufacturers of diagnostic medical devices, mainly in 
Europe, the USA, and Asia. 
 
Microbix operates out of two facilities in the Greater Toronto Area. The facility that is located at 265 Watline Avenue 
in Mississauga is fully-owned (both land and building), with about 13,500 sq. ft. of space, housing offices, a 
warehouse, BSL2-containment space for tissue culture and infectious area, research and development, and quality 
control areas. The facility is expandable. The infrastructure includes a purified water loop, waste handling, and 
controlled air systems for handling infectious diseases.  The Watline facility is ISO 9000 approved. 
 
The second facility is leased (expires in 2013 but can be extended), at 115 Skyway Avenue in Toronto.  It is about 
17,500 sq. ft. and is certifiable for FDA-approved drug manufacture. The facility contains clean room space, walk-in 
incubators (warm rooms), conditioned and pressure-balanced air, and equipment and facilities for the manufacture of 
approved biological drug manufacture, including water-for-injection (“WFI”) (see below) with hot and cold 
distribution loops, autoclaves, walk-in freezers and refrigeration, and a clean-in-place distribution loop. There is also 
about 2,500 sq. ft. of office space that is used for administration.   
 
Antigens 
 
Microbix continually develops new biologicals as its client base requests, participating in the global vaccine market, 
which is estimated to be about $28 billion and growing at a 10% compounded annual rate (BioSpectrum Magazine, 
December 2009).   
 
Microbix’ product line includes infectious disease antigens, including influenza viruses, the variety of Hepatitis 
viruses, Rota virus, Epstein Barr virus, Dengue Fever, Rubella virus, and Cytomegalovirus.  As well, Microbix has 
developed a rabies vaccine for wildlife and domestic animals. The vaccine for wildlife has been in field trials for a 
number of years, and is now the subject of a regulatory application in partnership with the Ministry of Natural 
Resources, Province of Ontario, for wildlife rabies eradication.  From this group, about 40 products are sold to over 
100 companies globally, including to Pfizer, Siemens, Abbott, DiaSorin, Thermo Fisher, and Remel.  
 
The core virology business accounted for at least 95% of consolidated corporate revenues annually for the past 
several years.       
 
Water Solutions 
 
The other leading product area within Microbix’ core virology segment includes liquid media and buffer products for 
therapeutic, diagnostic, and research purposes.  This segment is referred to as Water Solutions.  It grew out of 
Microbix’ own need for a steady and reliable supply of purified water and other liquid products, and media for cell 
culture production.   
 
Microbix began to serve external customers in 2007, including biotechnology and pharmaceutical companies that do 
not have their own indigenous supply of quality water and solution raw materials.  Such products are used in various 
biopharmaceutical processes, and for production of tissue culture media and purification reagents, facility cleaning, 
and research purposes. 
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One critical product Microbix produces is filtered water-for-injection, packaged in bulk 20 and 200 liter volumes, and 
designed specifically for use in processes that require highly purified water. It is the same USP water quality as WFI 
for parenteral (intravenous) use which is packed in 1L or smaller volumes. Microbix’ product is typically used to 
make reagents from concentrates or powders, and for other uses in the biopharmaceutical manufacturing 
environment. Low volume packages of WFI are indicated for dissolving drugs for intravenous, intramuscular, and 
subcutaneous injection.   
 

According to standards set by the US Pharmacopeia (“USP”), WFI is one of 8 categories of water (see below). USP is 
the non-governmental official authority that determines public standards for prescription and over-the-counter 
medicines and other healthcare products sold in the USA. It also sets standards for food ingredients and dietary 
supplements, and defines various categories of water. 
 

USP Defined Types of Water 
  
1. Non-potable 
2. Potable (drinkable) water 
3. USP purified water 
4. USP water for injection (WFI)  
5. USP sterile water for injection 
6. USP sterile water for inhalation 
7. USP bacteriostatic WFI   
8. USP sterile water for irrigation 
 

Contract Manufacturing 
 

Another business line within the core virology area for Microbix is its contract manufacturing service and products 
for third-party pharmaceutical firms. Microbix offers protein production & purification, cell banking, 
chromatography, and nano-filtration as options for its customers. In protein production, Microbix can raise 
mammalian cells and non-pathogenic bacterial cultures, while offering downstream chromatography, conventional 
and nano-filtration, as well as pasteurization. Downstream processing activities, which can be applied to meet 
customer requirements, leverage Microbix’ expertise in separation technologies (chromatography and centrifugation). 
 

Separation Technology Equipment 
 
 

Source: Microbix 
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Human Influenza Viruses For Vaccines 
 
From the variety of activities focused on antigens for vaccine production, Microbix observed that, as viruses were 
produced and collected for production of influenza vaccines, the discarded debris resulting from the separation 
process had a significant amount of the virus that could be used for the vaccine. This led the Company to develop a 
technology that liberates the virus from the debris, allowing it to be harvested for vaccine production, and thereby 
enhancing the yield of the virus. This allows for a higher number of doses produced of flu vaccines using existing 
manufacturing processes.   
 
In the annual global vaccine market of about $28 billion, flu vaccine sales are about one-fifth to one-quarter, or 
around $6-7 billion. Influenza vaccines are manufactured using virus strains grown in fertilized chicken eggs. On 
February 15th each year, the World Health Organization identifies the three strains of influenza that will have the 
greatest impact on the world’s population in the coming flu season, and distributes seed samples to the global 
influenza vaccine producers. Then, millions of specially-prepared chicken eggs are injected with one of the three 
strains of the virus. The eggs are incubated for several days so that the virus can multiply.  
 
 Influenza Virus Injected into Chicken Eggs 
 

 
Courtesy of www.marketresearchmedia.com/2009 influenza vaccine market 
  
The virus replicates within the egg, while the chick embryo degrades. Fluid is removed from the egg that contains the 
virus and, through a centrifugal process, the virus is separated and collected for use in vaccine production. The 
remaining debris is discarded. 
 
Currently, both the conventional injection and the nasal spray variations of the vaccine for human use are 
manufactured using chicken eggs, accounting for virtually all of the influenza vaccine doses distributed globally. The 
global capacity for manufacturing influenza vaccines in this manner is about 413 million doses, while about another 
400 million doses of vaccine are held in inventory (before each flu season new virus strains are identified for 
producing vaccines, potentially making inventories ineffective for the coming flu season). If all high and middle-
income countries pursued a policy of inoculating their populations against influenza, two billion doses would be 
required. If China followed a similar policy, then the total number of annual vaccine doses required globally could 
climb substantially.   
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VIRUSMAXTM 
 
Microbix has made significant development progress since 2004 in its vaccine technology, applying it to current 
manufacturing processes of human strains of influenza. This technological development resulted in the Company 
developing VIRUSMAX, a leading application for enhancing yield from a conventionally-manufactured virus using 
chicken eggs.   
 
Microbix realized that up to 80% of the influenza virus produced in chicken eggs was found to be present in the 
granular and fibrous debris which was part of the allantoic fluid that was disposed of after gathering the virus from 
the eggs. The proprietary process of VIRUSMAX liberates the virus from the granular and fibrous debris by 
subjecting the debris to heightened conditions of ionicity. This non-toxic technique leads to freeing of the virus from 
the insoluble debris egg waste, harvesting it, and applying it to vaccine production.  
 
Below is a diagram demonstrating where VIRUSMAX is applied in the process of collecting influenza viruses prior 
to vaccine production. 
 

 
Source: Microbix 
 
The VIRUSMAX technology was independently verified in its application to vaccine production by Dr. Todd 
Hatchette, Director of Virology and Immunology at the Queen Elizabeth II Health Sciences Centre in Halifax, Nova 
Scotia. Dr. Hatchette’s test results confirmed that VIRUSMAX delivered a two-fold increase in the yield of influenza 
virus from eggs. This verification demonstrated that Microbix’ technology could potentially increase global 
production of influenza vaccines significantly. This is important because total global manufacturing capacity for 
influenza vaccines, under current technology and processes, is estimated to be about 413 million doses. In the event 
of a pandemic, as the world witnessed with the H1N1 flu strain recently, because of the time required for production, 
purification, testing, filling, packaging, and shipping vaccine products, it is estimated that less than one billion doses 
would be available for vaccinating humans, covering only about 15%-18% of the world’s population, most of which 
would be consumed in Europe and North America in the event of an emergency. Between China’s and India’s 
populations alone, the entire world’s supply of influenza vaccine could be absorbed in any given seasonal pandemic 
outbreak. Hence, a critical aspect of VIRUSMAX is its ability to double flu vaccine production from the current 
installed global vaccine production capacity. 
 
Since 2004, Microbix has received patent protection for its VIRUSMAX technology in Canada, the USA, India, 
Australia, China and, most recently, in the European Union (April 2011).  This significantly enhances the value of the 
VIRUSMAX asset for Microbix. 
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Crucible International Biotechnologies Corp. 
 
1. Joint Venture Agreement 
 
Microbix incorporated Crucible International Biotechnologies Corp. on June 9, 2010 as part of a strategy to maximize 
the value of its VIRUSMAX asset. The technology that focuses on maximizing virus yield for vaccine manufacture 
was transferred to Crucible International, as well as Microbix’ 50% interest in the joint venture with Hunan Province 
in China to build and operate the world’s third-largest influenza vaccine plant. As of the date of this report, Microbix 
and Hunan have suspended work on the project pending renegotiation of their agreement. In the meantime, Microbix 
is returning the Phase I financing funds for Crucible International to investors.    
 
By moving VIRUSMAX technology and assets to Crucible International, Microbix envisions that this business 
segment will be self-funding, freeing the core virology and water solutions operations from financing developments. 
At the same time, Crucible International’s management team can focus solely on establishing relationships, and 
entering into contracts and agreements to support global vaccine manufacturers in raising their virus production for 
influenza vaccine manufacturing. Although this project is currently not moving forward, its structure is worth 
reviewing as a model for how Microbix envisions it realizing the value of its VIRUSMAX technology through 
Crucible International. 
 
Crucible International raised $3.2 million from private investors for the joint venture with Hunan, and planned to 
raise more, to a point where Microbix would hold a 50% interest in Crucible International once all financing phases 
were completed. Crucible International would then hold a 50% interest in any partnerships with vaccine producers, 
ultimately providing Microbix with a 25% interest. This arrangement is now in jeopardy.  
 
COMMENT: There are other potential government partners in China, and elsewhere globally, that would benefit 
from applying the VIRUSMAX technology. 

 
2. Material Changes To Joint Venture 
 
Microbix disclosed on June 27, 2011 that the JV Agreement is being renegotiated. In January 2011, the Company 
closed the Phase I financing for Crucible International and began working to implement the new legal structure for 
the Joint Venture Company, requiring both parties to sign certain amendments to the original agreement.  During this 
process, Hunan raised some material issues it wanted to discuss and revise. At the same time, the Company had its 
own issues that needed revision, based on feedback from interested private equity investors.  Microbix has involved 
different levels of government to facilitate these discussions in Canada and China but, at this time, it is at an impasse 
with Hunan and anticipates these negotiations could take considerably more time to resolve. Under these 
circumstances, Microbix suspended all project activity and returned the funds that were placed in Crucible 
International, in January 2011, to the Phase I investors. At the same time, the Company is exploring other options in 
China to unlock the value from its investment in this project if it is unable to reach satisfactory terms with Hunan. 
 
COMMENT: The project can be moved to another province in China should the discussions not be resolved to the 
Company’s satisfaction. Microbix has received invitations from other interested jurisdictions in China, and those 
options are being considered.   
 
The basic elements described in the following section would be retained in any new partnership(s). 
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 Influenza Vaccine Production Facility Joint Venture 
 
Crucible International entered into a 50-50 joint-venture partnership agreement with the Province of Hunan, China, 
through the state-owned Hunan Biopharmaceutical Co. Ltd., for constructing, operating, and managing an influenza 
vaccine production plant that will use the VIRUSMAX technology. To complete the first level of capacity, at 20 
million doses, Crucible International, along with its Chinese partners, planned to raise $56 million, a majority of 
which would come from global institutional investors, as well as financial institutions.  
 
The Province of Hunan had contracted to purchase 75% of the total output from the plant for the first seven years.  
 
COMMENT: At an estimated cost of $4.50-$5.00 per dose, at 20 million doses over this period, close to $500 
million in revenues would have been generated over the life of the contract. Profit margins on the revenues generated 
were expected to be in the 42% range (given the local costs of labour, raw materials, and other expenses). It was 
expected that the time to reach commercial sales from this facility would be three years from the point of breaking 
ground. 
 
Over time, the facility was to be expanded to a capacity of 120 million annual doses, as the Chinese government has 
committed to increasing its domestic vaccine supply in order to limit dependence on imported vaccines. China is 
focused on reaching vaccination levels as recommended by the World Health Organization (20% of population). It 
currently has a 2% vaccination rate of its population, by far the lowest of any major country. Today, China only 
produces about 30 million annual doses of flu vaccine, but is estimated to need about 600 million annual doses.   
 
Below is an architect’s rendition of the Crucible-Hunan influenza plant when it is fully scaled up to the 120 million 
dose capacity. The original agreement called for the plant to be built in phases, starting with a 20 million dose 
capacity and, as sales grow, capacity would be ramped up to 100 million doses and, eventually, to its maximum 
capacity of 120 million doses. 
 

Crucible-Hunan Joint-Venture Flu Vaccine Facility: Architect’s Rendition 

 
Source: Microbix 
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To date, Microbix has assembled a seasoned international management team that has extensive experience at senior 
management levels in establishing and running pharmaceutical operations in Asia and China for some of the world’s 
leading pharmaceutical companies. Below, we provide the current make-up of the Crucible International team on the 
ground in China (Hunan Crucible JV Company), as well as Crucible International’s senior management team.  The 
list also identifies the firms where they previously had been senior managers. 
 

Human Crucible Joint Venture Company   

    Formerly With 

Dr. Jacques Martin  Chairman  Sanofi‐Pasteur 

Chris Baron  CEO  GlaxoSmithKline 

Dave McDowell  Project Leader  GlaxoSmithKline 

Zenon Zdunek  Site Director  GlaxoSmithKline 

Dr. Jean Claude Vincent Falquet  Advisor  Sanofi‐Pasteur 

     

Crucible International Biotechnologies Corp.   

Dr. Mark A. Cochran  CEO  Bayer Pharmaceuticals 

Jun Zhang  GM, Asia  The Balloch Group 

Vaughn Embro‐Pantalony  Director  Bayer Pharmaceuticals 

Martin Marino  Director  Merck 
Source: Microbix 

 
 
COMMENT: Given recent developments, we believe that the timeline to commercialization of the VIRUSMAX 
technology will be extended into the future, and past the 2014 time-frame originally anticipated for first sales in 
China.   
 
COMMENT: With a senior and experienced team in place at Crucible International, including on the ground in the 
joint-venture operating company, we believe that an agreement will eventually be put in place, whether with Hunan 
or another Chinese vaccine producer, and a project will be developed. With time, all parties, especially the Chinese 
government, will see the value of using the VIRUSMAX technology to produce flu vaccines for inoculating the 
Chinese population. Thus, we continue to believe that there is value in the VIRUSMAX technology and that, in time, it 
will be realized. 
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SEXED-SEMEN TECHNLOLOGY (LumiSortTM) 
 

Microbix’ third large-market opportunity is an innovative proprietary livestock artificial insemination technology that 
enables the identification and isolation of sperm cells based on their sex-carrying trait. The early development 
initiative in this program was based on the sex determination and separation of sperm cells through the use of specific 
markers on the surface of the cells that allows for distinguishing between X-chromosome bearing sperm cells 
(female) and Y-chromosome bearing sperm cells (male).   

Microbix entered this business through the acquisition of intellectual property and assets from Sequent 
Biotechnologies Inc. (acquired on September 29, 2005) and the University of Guelph, and has made further 
significant investments ($4 million) and technological progress. Microbix’ sexed-semen technology is branded 
LumiSort™, which upgrades a flow cytometer instrument through an advanced proprietary technology that 
significantly improves determination and selection of the sex chromosome in each sperm cell and isolates only those 
sperm cells with the desired trait. (A cytometer is a device for counting cells, visually or automatically.) 

How Lumisort Works   
 
LumiSort allows Microbix to differentiate livestock sperm between Y chromosome (where offspring would result in a 
bull) and X chromosome carrying (where offspring would result in a heifer).  This technology is not new to the 
market, as Texas-based Inguran LLC, dba Sexing Technologies, in 2004 introduced a process to sex semen for 
livestock reproduction. 

COMMENT: Sexing Technologies is the only known competitor to Microbix’ LumiSort process. 
 

 Conventional Sperm Sexing 
 

 

Source: Sexing Technologies Inc. 

Sperm-sorting techniques that utilized flow cytometry to analyze and 
sort sperm was first developed in the mid-1980s. Current conventional 
semen sex identification processes use a fluorescent dye applied to the 
semen. When exposed to an ultra-violet light source, sperm that carry an 
X-chromosome will fluoresce brighter than a Y-chromosome sperm 
because of the larger DNA, the difference being only about 3.8%, but 
significant enough to differentiate. This fluorescence is most noticeable 
through the sperm cell’s edge, rather than either flat surface (sperm cells 
are flat paddle shaped), because of total internal reflection within the 
sperm cell, which is similar to optical fiber.   
 

Conventional cytometers view the cells perpendicular to their flow – like 
standing on the side of the road watching traffic pass by. The sperm cells 
are individually encased in a single droplet of fluid and pass through the 
flow cytometer in single file. Because the sperm can rotate freely in each 
droplet, if it is facing the laser with either its flat surface or partially-
rotated, it will not be identified, and it will pass through the cytometer 
and be wasted, lowering yield by about 70%. If identified as either X or 
Y, the droplet will be given an electrical charge (positive for X and 
negative for Y), and then separated by electrostatic deflection plates. It is 
estimated that sperm cell yields per sexed “straw” are 30%. (A semen 
straw is a single vial containing bull semen that is used to inseminate a 
cow or heifer.) 
 

Several issues affect yields in this conventional process for sexing 
semen: (1) it is estimated that about 70% of all sperm cells are not 
identified as either X or Y chromosome carrying; (2) the electric charge 
damages sperm cells, lowering the number of active sperm in each 
straw; and (3) the droplets’ impact during the collection phase, the 
“sudden stop”, also damages sperm cells. 



Microbix Biosystems Inc. Initiating Report 
 

 

eResearch Corporation www.eresearch.ca Page 11 

With LumiSort, cytometer technology is significantly advanced, so that the sperm cells are viewed only from the ends 
(an edge view) – like watching traffic as it comes out of a tunnel. This bright view allows for faster and more accurate 
sex determination. As well, rather than using an electric charge to separate X-chromosome sperm cells from Y-
chromosome sperm cells, LumiSort uses a laser to ablate (i.e., incapacitates) the undesired sperm cells, leaving only 
the cells with the desired traits active. 
 

The following diagram illustrates and explains how this technological advancement works. 
 

LumiSort Process 

 
Source: Microbix 

 

Market Size For Livestock Artificial Insemination 
 
The global cattle artificial insemination business, in OECD countries alone, is estimated to be about $1.5 billion 
annually in semen straw sales. Within this market, dairy is the largest at $1.4 billion, followed by beef at about $150 
million annually. There are about 200 million semen straws sold annually on a worldwide basis within the dairy 
market. 
   
A semen straw is a single vial containing bull semen that is used to inseminate a cow or heifer.  A heifer (a young 
cow that has not had her first calf) is easier to fertilize than a cow (an adult female that has had at least one calf) but, 
on average, the pregnancy rate runs about 60%; thus, 1.5 - 2.0 straws of semen are needed to ensure pregnancy. A 
single specimen of semen captured from a single bull generates about 500 straws. In dairy farming, about 90% of 
reproduction is done through artificial insemination, which contrasts with beef farming, where artificial insemination 
accounts for only 10% of the reproduction process.   

Microbix has made several adjustments to the process in sexing 
semen, such that it has made its process technology, LumiSort™, a 
potentially large player in artificial insemination of livestock.  
 
Several efficiencies have been developed to (a) lessen sperm 
wastage due to damage from shear forces, and (b) gain a higher 
probability of proper chromosome identification:  
 
(1) sperm cells flow in a continuous liquid stream, avoiding the need 
for droplets (much less damaging to sperm cells);  
 
(2) the sperm cells are viewed differently, head-on as they move 
along a continuous liquid stream, hence raising the chromosome 
identification of the cells in the sample to over 95% (viewing only 
the leading end or edge); and  
 
(3) a laser is used to ablate the undesired sperm cells, rendering them 
impotent. Hence, several adjustments are made to conventional 
sperm chromosome identification, raising the effectiveness of 
identifying X-chromosome carrying sperm versus Y-chromosome 
carrying sperm. Since no electrical charge is applied to differentiate 
sperm cells, less damage is done to the sample used in making 
semen straws. 
 
Given the gentler and more accurate process used in sperm sexing, 
sperm cell yield is over 95% versus roughly 30% for the 
conventional process, while maintaining a higher quality of active 
sperm cells of the desired “sex”. 
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Dairy heifers more valuable than diary bulls. For dairy farmers, it is most desirable to deliver female offspring 
(heifers), especially if they come from strong milk-producing cows. Pure dairy bulls are generally sold for veal. 
Hence, a typical dairy heifer would fetch about $300-$350/head, while a dairy bull would fetch only about $20-
$100/head. Examples of dairy breeds include Holstein, Jersey, and Brown Swiss. (The opposite is true for beef 
farming, where male offspring are much more valuable than female offspring, given their better conversion of feed 
into meat for consumption.) 
 
Advantages of pre-determining sex of calf. For dairy, it is important to keep the cows pregnant, as it is only after 
giving birth that cows produce milk.  It is a great benefit to farmers when they can maintain a strong female lineage 
among good milk producers.  This is where having the ability to predetermine the sex of the calf prior to the cow’s 
pregnancy is considerably more valuable to both the farmer and the artificial insemination distribution company. 

Below is a summary of global pricing and demand for semen straws in the dairy industry. 

Table 1: Global Pricing for Dairy Insemination Straws 

Average Price per Straw Europe USA/Canada South America ROW
Standard Unsexed Semen $20.00 $12.00 $1.50 $1.50

Premium Sexed Semen $40.00 $24.00 $3.00 $3.00

Straws Sold Annually 50 million 25 million 50 million 80 million  

Source: Microbix 

Advantage of premium straws. Considering the revenue potential from sexed-semen straws, even a 10% market 
uptake of premium straws that can raise the probability of female offspring could be extremely lucrative. In Europe, a 
5% market uptake could translate into a $100 million market, while in the USA/Canada this could translate into 
roughly $30 million.   

Conventional disadvantages. The current conventional sexed-semen product on the market has a significantly lower 
fertility rate than unsexed semen and, therefore, current sexed semen straws are recommended only for heifers, given 
their higher probability of conceiving on any given attempt at insemination. This limits sexed-semen straws to only 
about 1/3 of the herd, given a typical dairy herd consists of 35% heifers and 65% cows. 

LumiSort advantages. With LumiSort, sexed semen is expected to have fertility rates similar to rates for unsexed 
semen and will be promoted for use on both cows and heifers, tripling the potential market compared to the current 
product. This advantage is predicted to raise the likelihood that farmers will pay a premium for LumiSort sexed-
semen straws, given that fewer premium sexed-semen straws would be required to impregnate the dairy herd, and that 
they can be applied to cows as well as heifers.   

COMMENT: LumiSort’s ability to raise sperm cell yield to 95% per sexed-semen straw raises the potential 
pregnancy rate to normal levels and opens up the market to cows as well as heifers. This would expand the 
addressable market three-fold over conventional sexed semen.  Farmers should be willing to pay the premium for a 
sexed-semen straw, given that fewer straws would be needed to impregnate the dairy herd. This improves the market 
dynamic for both the farmer (higher heifer births) and sexed-semen straws (higher farmer uptake). 
 

The Business Model For Lumisort 

The early technology for sexing semen has created demand from farmers who want to have better control of the 
offspring of their herd. Since a dairy farmer can demand a higher premium for a heifer compared to a bull, and 
because that same farmer requires heifers to keep his milk-producing herd replenished as older cows are taken out of 
production, farmer demand for sexed-semen straws should be quite high and increasingly prospective.    
 

COMMENT: Given that, in dairy farming, artificial insemination is used for 90% of herd pregnancies, and while 
Sexing Technologies has established a market for sexed semen over the past few years, we believe that LumiSort 
should gain solid traction once it is made commercially available. 
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In this respect, Microbix has signed several agreements with artificial insemination firms, which cover about 25% of 
the global livestock semen demand. Only about 40 firms distribute livestock semen globally.   

Microbix has a lead relationship with a global livestock artificial insemination firm that sells approximately 7 million 
straws globally, and has lined up four other firms which have expressed strong interest in using the LumiSort 
technology.  

Firms such as ABS Global and Semex in North America, and Masterrind, Cogent, and Genes Diffusion in Europe, are 
some of the leading distributors of artificial insemination and livestock health products in the world.   

The economic model for LumiSort is focused on a two revenue streams:  
 
(1) a fee for each straw that is produced using the LumiSort technology; and  
(2) a 15% top-line royalty for every sexed-semen straw that is sold to farmers and breeders.   
 
The fee per sexed-semen straw produced will be set to cover equipment, maintenance, and reagent costs to the 
cytometer manufacturer, as well as personnel, sales, and the general and administrative costs of running the LumiSort 
business, with a small amount from this revenue stream flowing to Microbix.   
 
The second revenue stream, 15% of top-line royalties, will flow directly to Microbix.   
 

The following diagram demonstrates how Microbix’ LumiSort franchise would operate. 

 
LumiSort Business Model

Cytometer
Manufacturer

Equipment LumiSortTM Instrument
Maintenance Distribution & Support
Reagents Reagents
Payments $$ Maintenance

LumiSort Semen $$$

Technology $$ fee per straw Distributor
Management sexed semen

$$$
Net Profit from Dairy Producer

"Per Straw Fee" 15% Royalty Fee on
Sexed Semen Sale
Price

Microbix / Stakeholders

Money Flow

Product Flow

 
Source: Microbix, eResearch 
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With sexed-semen running at a 1.5x - 2.0x price premium to unsexed-semen straws, the potential revenue flow to 
Microbix is substantial, even if the market’s uptake of the sexed-semen straws is conservative. 
 
Timeline for Bringing LumiSort to Commercialization 
 

 
Source: Microbix 

 
COMMENT: Management’s time-frame for bringing LumiSort into production seems achievable. Revenues should 
accrue in early 2013 and, once the cytometer is working effectively, revenue generation should be immediate. 
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UROKINASE (KINLYTICTM) 
 
One of the earliest large-market products that Microbix developed, which was based on the technology platform of its 
core virology business, was a protein thrombolytic (blood clot-busting) drug in two formats, both being versions of 
Urokinase. These were trademarked at Microbix as ThromboClearTM and CathClearTM.  
 
Urokinase is a thrombolytic agent used clinically in treating severe deep venous thrombosis, pulmonary embolism, 
and myocardial infarction. Urokinase was produced and sold into the market for many years by Abbott Laboratories 
Inc., under its trademark, AbbokinaseTM. It was the preferred drug used in hospitals in the USA to treat peripheral 
clots: in 1998, 93% of patients treated for peripheral occlusive disease received AbbokinaseTM.  
 
Microbix was developing ThromboClear and CathClear together with Genpharm (a division of Merck Generics 
Group), whereby Genpharm was to assume responsibility and costs for commercializing all of Microbix’ Urokinase 
products, while Microbix was to receive a royalty on commercial sales.  In January 2006, as Genpharm was being 
sold by Merck to Mylan Inc., the rights to the ThromboClear and CathClear Urokinase products were returned to 
Microbix along with the new Urokinase manufacturing facility. This transaction released Microbix from any further 
obligations to Genpharm. In April 2006, Microbix then entered into an arrangement with Angiogen LLC for use of 
Urokinase in a new cancer therapy.  In the meantime, due to a variety of issues and reasons, Abbott Laboratories sold 
its own Urokinase franchise to ImaRx Therapeutics Inc. 
 
In 2008, Microbix acquired all the Urokinase assets from ImaRx Therapeutics for US$2.5 million, including the New 
Drug Approval (NDA) for Urokinase from the U.S. Food & Drug Administration (FDA), making Microbix the only 
source globally of low-molecular-weight Urokinase.  
 
Urokinase had been rebranded as Kinlytic™ by ImaRx and, as part of this acquisition, all intellectual property and 
existing raw materials to make Urokinase, the trademark, and the FDA-approved NDA came to Microbix. All 
development work on ThromboClear and CathClear was halted, as Microbix refocused its attention on its Kinlytic 
franchise, given its status as an approved drug. 
 
How Urokinase Works 
 
When an individual receives a vascular injury, thrombosis is a natural response by the body to limit hemorrhaging.  
Thrombosis is the clotting of blood. Platelets in the blood migrate to the injured area and secrete various cellular 
factors and mediators that promote clot formation. The three main components of blood clots are platelets, thrombin, 
and fibrin.   
 
Activated platelets activate prothrombin, which activates thrombin, the active clotting factor. The newly-activated 
thrombin then helps fibrinogen form into fibrin. Fibrin forms the fibrin matrix, which supports clotting. The clotting 
of blood then helps to stop the flow of blood, allowing the injured area to begin to repair and heal. 
 
However, clotting of blood can lead to problems for patients and, in these cases, needs to be removed. Urokinase is a 
thrombolytic drug that works in activating plasminogen in the blood to produce plasmin, and plasmin is the regulator 
within the blood stream that keeps blood from clotting.  
 
Urokinase, and other plasminogen activators, activate the formation of plasmin, which breaks up the fibrin matrix, 
and destroys the blood clot safely. Urokinase does this by finding the plasminogen, especially when it is near 
fibrinogen.  
 
There are other plasminogen activators, but some of these tend to be more aggressive and less selective when 
destroying the fibrin in the blood which, in some cases, can cause excessive bleeding.   
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The following diagram shows the component parts of blood that are active in the clotting process. 
 
How UROKINASE Works 
 

 
Source: Wikipedia.  Red arrows indicate inhibition while blue arrows indicate stimulation. 

 
 

Catheter Clearance Market 
 
Sometimes a thrombus (blood clot) propagates where it is not needed, obstructing blood flow. This may result in 
acute myocardial infarction, deep vein thrombosis, pulmonary embolism, or acute ischemic stroke. As well, when 
individuals have catheters (central venous catheters) placed into their bodies for providing dialysis treatment, for 
fighting infections with medications that need to be delivered intravenously, for providing nutrition, or for indications 
of oncology, the blood often clots at the opening of the catheter and then blocks the catheter function.  
 
Every year, over 5 million patients have catheters placed in them in the United States for any of the above reasons, 
while 1.5 million of these patients experience catheter-related thrombosis. The cost to replace occluded catheters can 
be up to $7,000 per patient. For 20 years, up to 1998, Abbott Laboratories provided the leading product to keep 
catheters clear. Its Abbokinase (Urokinase product) generated just under $300 million in revenues annually, a part of 
which was in catheter clearance. Since Abbokinase was taken out of the catheter clearance market in 1998, 
Genentech’s CathFlo product (a tissue plasminogen activator, or tPA) became the leading catheter clearance product 
in an estimated annual $120 million and growing market segment. 
 
COMMENT: Given its predecessors in the catheter clearance market, it seems natural that this market segment 
would be one of the first for commercialization of Kinlytic. Microbix has excellent potential in this area. 
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Other Indications For Kinlytic 
 
Although the use for either catheter clearance or as a thrombolytic drug might be the easiest route with respect to 
commercial reintroduction of Kinlytic, there are other possible uses for the product. 
 
For instance, Microbix has been involved for the past six years, together with Dr. Gerry Soff of the Sloan Kettering 
Institute in New York City, in using Urokinase in combination with a sulfhydryl donor (in this case mesna, a 
synthetic sulfhydryl compound designated as sodium-2-mercaptoethane sulfonate) in a drug combination called “the 
Angiostatic Combination”. Clinical and laboratory studies indicate that Angiostatic Combination turns off blood-
vessel development in solid tumours, causing them to starve and shrink in size. Urokinase’s role in the drug 
combination is as a plasminogen activator, converting plasminogen to plasmin. The plasmin undergoes 
autoproteolysis to Angiostatin 4.5 (AS4.5). AS4.5 is a potent angiogenesis (blood vessel creation) inhibitor, basically 
cutting off the process of new blood vessels sprouting from existing vessels.   
 
The Cancer Therapy Market Opportunity 
 
The market for approved cancer drugs is quite large, especially for a new approach that proves effective. In 2004, 
sales of cancer drugs in the USA were over $40 billion, while five newly-approved drugs in 2005 generated first-year 
sales of $2.24 billion. Over $3.5 billion a year is spent on colorectal cancer therapy, and $5.4 billion on prostate 
cancer therapy. 
 
Currently, the only anti-angiogenesis drug on the market is Genentech’s Avastin, which was introduced in 2004, and 
had partial-year sales of $544 million. In its first full year of sales in 2005, Avastin generated $1.13 billion. The fast 
acceptance of this type of drug for treating solid tumours indicates a strong market demand for new methods to fight 
cancer, and indicates an important market opportunity for Microbix. 
 
The opportunity in oncology for Urokinase is large, but requires considerable funds, perhaps $15 million to get 
Urokinase into production and distribution, with another similar amount if it were to be tried in oncology 
applications. 
 
COMMENT: The first commercial application of Urokinase in oncology could be for metastatic prostate cancer or 
colon cancer. Microbix could partner with a pharmaceutical company, which would be responsible for clinical trials 
and obtaining FDA approval. 
 
Urokinase could also have indications in ophthalmology for the treatment of macular degeneration and corneal haze.
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VALUATION 
 

When assessing the intrinsic value of Microbix, we use two valuation methodologies: 
 
1. Peer Company Valuation Multiple Comparison; 

We chose, as comparatives, companies that are comparable in nature to Microbix’ various business 
segments, as well as developmental biotech firms and early commercialization biotech firms. 

2. Discounted Cash Flow Analysis. 
 
 
1. Peer Comparison  
 
In developing a comparative peer universe for analysis of market-based valuation multiples, we selected a cross- 
section of biotech companies to compare to Microbix, based on three criteria: 
 
1. Companies which are active in the same or similar business sectors as the various segments of Microbix;  
2. Development stage biotechnology firms (similar to Microbix’ large-market pipeline segments); and 
3.  Early commercialization biotechnology firms (companies which are past the development stage and are revenue-

generating, which Microbix is approaching with its LumiSort franchise). 
 
The peer group of companies we selected is based on companies that were most similar to Microbix with respect to 
annual revenues and market capitalization. Most biotechnology firms that are close to Microbix, with respect to these 
parameters, do not generate positive operating income, let alone net income. We therefore were restricted to using 
market-based valuation multiples based on annual sales and book value of equity. For comparatives, we focused on 
those biotech companies and early-stage commercialization companies that are publicly-listed and where information 
is accessible. 
 
A short description of the business segment peer group follows: 
 
1. Bioniche Life Sciences – researches, develops, and commercializes technologies for human and veterinary 

markets. 
2. Burcon NutraScience – R&D firm that builds portfolios of composition, application & process patents around 

its plant protein extraction & purification technology. 
3. BioExx Specialty Proteins – processes extracted oil and proteins from oilseeds for the global food and beverage 

markets. 
4. Sinovac Biotech – develops, manufactures, and markets various vaccines (flu, Hepatitis A) in China and 

elsewhere. 
5. Immunovaccine – develops clinical stage human health vaccines. 
6. Warnex Inc. – genomic-based biotech focused on platform technology for quality control and production 

management, serving the pharmaceutical, agri-food, and environmental industries. 
 
Source: eResearch and Bloomberg 
 
The table below compares the market capitalization, share price, last-twelve-months sales, and current book value per 
share for a group of companies that run businesses similar to Microbix’ three key areas - antigens for vaccines, 
animal sciences, and other biologics. 
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Table 2: Comparable Business Segment Peer Group P/Sales & P/Book Value Multiples 
 

 
*In calculating Group Average Multiples, we remove those that are at the extreme high ends of the group range.  
Source: eResearch, Bloomberg 
 
What is immediately noticeable is that, on average, Microbix currently trades in the market on a much lower Price-to-
Last Twelve Months Sales compared to its business segment peer group of companies. However, on a Price-to-Book 
Value basis, it trades higher than the average. 
 
The next comparable groups of companies are development stage biotechnology companies. We compare these to 
Microbix on the same basis as the business segment peer group above. 
 
Table 3: Development Stage Peer Group P/Sales and P/Book Value Multiples 
 

 
*In calculating Group Average Multiples, we remove those that are at the extreme high ends of the group range. 
Source: eResearch, Bloomberg 
 
As with the business segment peer group, Microbix trades lower on a Price-to-Sales ratio with this group of 
companies.  However, what is different here is that on a Price-to-Book Value basis, Microbix trades in line with the 
average of this group of companies. This may indicate that, although Microbix has a long-standing operating business 
in the core virology segment, the market is treating it more like a development company, where the bulk of the 
potential value in the company will be generated by the large-market opportunities in development. 
 

Development Stage Biotech Comparables Valuation Multiple

Company Name Ticker Market Cap Share Price LTM Sales BkVal / Shr P/LTM Sales P/BV

j i k p q u

BioCryst Pharmaceuticals Inc BCRX $170,470,440 $3.78 $41,745,330 $1.20 4.08x 3.15x

Geron Corp GERN $514,675,686 $3.99 $4,150,000 $124.02 124.02x 2.48x

Halozyme Therapeutics Inc HALO $721,691,100 $7.02 $17,726,280 $0.13 40.71x 53.00x

Immunogen Inc IMGN $844,378,674 $12.37 $17,222,000 $0.95 49.03x 13.00x

Immunomedics Inc IMMU $308,461,379 $4.09 $9,708,669 $0.33 31.77x 12.38x

Lexicon Pharmaceuticals Inc LXRX $580,775,028 $1.72 $3,863,000 $0.65 150.34x 2.65x

Molecular Medicine SPA MLM $131,509,750 $0.63 $2,081,000 $0.43 63.20x 1.45x

Nabi Biopharmaceuticals NABI $232,388,362 $5.43 $30,437,000 $1.48 7.64x 3.66x

Osiris Therapeutics Inc OSIR $249,440,208 $7.60 $42,259,000 $0.98 5.90x 7.77x

Sangamo Biosciences Inc SGMO $311,818,916 $5.96 $16,357,000 $1.08 19.06x 5.53x

Savient Pharmaceuticals Inc SVNT $537,054,840 $7.56 $4,225,000 $1.02 127.11x 7.40x

Theratechnologies Inc TH $265,695,694 $4.37 $33,669,000 $0.77 7.89x 5.65x

Transgene SA TNG $380,272,990 $12.01 $5,648,000 $5.80 67.33x 2.07x

Group Average Multiples* 29.66x 10.77x

Microbix Biosystems Inc MBX $18,170,350 $0.31 $5,980,110 $0.04 3.04x 8.60x

Business Segment Peer Comparables Valuation Multiple

Company Name Ticker Market Cap Share Price LTM Sales BkVal / Shr P/LTM Sales P / BV

Bioniche Life Sciences Inc BNC $90,483,274 $0.89 $37,398,000 $0.27 2.42x 3.32x

Burcon NutraScience Corp BU $235,165,868 $7.89 $0 $0.43 n / a 18.21x

BioExx Specialty Proteins Ltd BXI $192,076,600 $1.00 $2,943,606 $0.37 65.25x 2.71x

Sinovac Biotech Ltd SVA $174,893,319 $3.21 $33,638,120 $2.29 5.20x 1.40x

Immunovaccine Inc IMV $32,392,248 $0.60 $18,000 $0.18 1799.57x 3.36x

Warnex Inc WNX $4,027,031 $0.06 $22,988,290 $0.04 0.18x 1.70x

Group Average Multiples* 18.26x 2.28x

Microbix Biosystems Inc MBX $18,170,350 $0.31 $5,980,110 $0.04 3.04x 8.60x
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Next, we look at early commercial stage companies and compare them to Microbix on the same basis as with the 
other two groups of companies above. 
 
Table 4: Early Commercial Stage Peer Group P/Sales and P/Book Value Multiples 
 

 
*In calculating Group Average Multiples, we remove those that are at the extreme high ends of the group range. 
Source: eResearch, Bloomberg 
 
Again, similar to the business segment peer group, Microbix trades lower on a Price-to-Sales basis, but higher on a 
Price-to-Book Value basis.   
 
Below we summarize the above three tables, weighting the different groups. Given the relatively similar stage in 
progression of Microbix to the development peer group, we apply a 50% weight to the average price-to-sales and 
price-to-book value of equity when applying it to Microbix to determine its intrinsic share value. For the other two 
groups, the business segment peer group and early commercialization peer group, we apply a 25% weight to the 
multiples under consideration.   
 
Table 5: Intrinsic Value per Share based on Peer Group Comparable Multiples 
 

 
Source: eResearch 
 
From this analytical comparison, the adjusted average Intrinsic Value per share for Microbix would be $1.36.  We 
assign a 50% probability to this value when calculating a full Intrinsic Value for Microbix shares. 
 

Early Commercial Stage Biotech Comparables Valuation Multiple

Company Name Ticker Market Cap Share Price LTM Sales BkVal / Shr P/LTM Sales P/BV

f e j i k p q u

Allos Therapeutics Inc ALTH $227,069,670 $2.15 $38,684,000 $0.82 5.87x 2.62x

AMAG Pharmaceuticals Inc AMAG $399,711,267 $18.89 $66,324,000 $10.74 6.03x 1.76x

Cangene Corp CNJ $103,601,334 $1.55 $131,862,100 $3.11 0.79x 0.50x

Pharmasset Inc VRUS $4,192,134,307 $112.74 $994,000 $5.17 4217.44x 21.82x

Theravance Inc THRX $1,690,321,599 $22.63 $24,839,000 -$0.33 68.05x -68.11x

Group Average Multiples* 20.18x 1.63x

Microbix Biosystems Inc MBX $18,170,350 $0.31 $5,980,110 $0.04 3.04x 8.60x

Microbix Valuation Business Early

Segment Development Commercialization Average

Peer Group Multiples Group Group Group Multiple

P/Sales Basis 18.26x 29.66x 20.18x 24.44x

Microbix Intrinsic Value $1.86 $3.03 $2.06 $2.49

Weighting 25% 50% 25%

P/Book Value Basis 2.28x 10.77x 1.63x 6.36x

Microbix Intrinsic Value $0.08 $0.39 $0.06 $0.23

Weighting 25% 50% 25%

MBX Average Intrinsic Value $1.36
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2. DISCOUNTED CASH FLOW ANALYSIS 
 
In our second valuation approach, we use a discounted cash flow analysis to determine the Intrinsic Value of 
Microbix.  In this type of analysis, assumptions are made that are carried over several time periods.   
 
By employing a discounted cash flow analysis to each of Microbix’ business segments, we can apply an appropriate 
discount to each business segment separately, given that each segment is at a different stage of development. 
 
(a) Core Virology Franchise Discounted Cash Flow Analysis 
 
For the core virology business, we differentiate revenues and EBITDA for each of the two groups within this 
segment: the infectious disease antigen business and the water solutions business.   
 
Currently, the antigen business generates about 90%-95% of consolidated revenues and the water solutions business 
about 5%-10%. The water solutions business has a larger potential growth profile, given its smaller base. We use 
management’s figures for revenues (2010 and 2014E) and EBITDA (2010), and analyze reported financial statements 
to arrive at an estimate of EBITDA for the core business alone in other years. We then make adjustments based on 
working capital, capital expenditures, interest expense, and debt repayments to get to a cash flow-to-equity figure.  
We project out several years to assess the present value of this segment. 
 
Table 6: Discounted Cash Flow Valuation Analysis – Core Virology Segment 
 
Core Virology Business Terminal
Cash Flow Forecast 2009 2010 2011E 2012E 2013E 2014E 2015E 2016E Value

($thousands) 1 2 3 4 5 Cash Flw
Revenues $5,717 $5,800 $5,800 $6,333 $8,167 $10,000 $10,500 $10,868 Multiple
EBITDA $1,034 $1,100 $1,566 $1,805 $2,660 $3,575 $3,980 $4,145

Revenues
Antigens $5,220 $5,383 $6,417 $7,250 $7,350 $7,450
Water Solutions $580 $950 $1,750 $2,750 $3,150 $3,418

EBITDA
Antigens $1,499 $1,677 $2,356 $3,005 $3,204 $3,254
Water Solutions $67 $128 $304 $570 $775 $891

Total EBITDA $1,566 $1,805 $2,660 $3,575 $3,980 $4,145

+/- Changes in W/C -$165 -$150 -$100 -$50 $0 $50
- Capital Expenditures $150 $175 $200 $225 $250 $300
- Interest Expense $671 $664 $657 $649 $642 $635
+/- Change in Debt -$120 -$120 -$120 -$120 -$120 -$120 6.00x
Free Cash Flow to Equity $460 $696 $1,584 $2,531 $2,967 $3,140 $18,838
Discount Rate to Present Value

8% $460 $645 $1,358 $2,009 $2,181 $2,137 $11,871
10% $460 $633 $1,309 $1,901 $2,027 $1,949 $10,634
12% $460 $622 $1,262 $1,801 $1,886 $1,782 $9,544

Franchise
Value MBX

Discount (thousands) Per Shr Val
8% $20,660 $0.35

10% $18,913 $0.32
12% $17,356 $0.30

Source: eResearch and Company guidance 

 
In the above analysis, the margins for the infectious disease antigen business and the water and custom solutions 
business are quite different but, over time, the water solutions moves towards similar profitability. It is also a higher-
growth segment, as there are fairly large opportunities in this area.  
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We used a cash flow multiple of 6.0x in keeping with a conservative approach to this stable business. Given its fairly 
high operating margins and modest growth potential, we calculate a valuation range for this business, using discount 
rates between 8% and 12%, of between $17.5 million and $20.5 million.   
 
COMMENT: We may be too conservative on the growth prospects of this segment, but until greater contract wins 
and growth becomes more clearly evident, we believe that this approach is appropriate.  As well, changes in currency 
also impact this segment, as all sales are outside of Canada, yet operations are all inside Canada. 
 
(b) Virusmax Franchise Discounted Cash Flow Analysis 
 
We apply a similar approach in estimating the value of Microbix’ VIRUSMAX franchise. We assume that a new 
partnership deal is developed, either with Hunan, another Chinese partner, or in a different geography, but that this 
happens in a few years, with sales not starting before 2016. We also ramp up sales volumes slowly over a five-year 
period, and apply a modest terminal multiple to net income from any future project. 
 
Table 7: Discounted Cash Flow Valuation Analysis – VIRUSMAX 
 

VIRUSMAX Discounted Cash Flow Valuation Terminal Value

1 2 3 4 5 6 7 8 9 10 Net Inc
(millions) 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Multiple
Dose no. 0 0 0 0 5 8 10 12 15
Prc / dose $5.00
JV Sales $0.00 $0.00 $0.00 $0.00 $25.00 $40.00 $50.00 $60.00 $75.00
JV Net Inc   (3 $0.00 $0.00 $0.00 $0.00 $8.75 $14.00 $17.50 $21.00 $26.25 $183.75 7.00x
Discount

30% $0.00 $0.00 $0.00 $0.00 $2.36 $2.90 $2.79 $2.57 $2.48 $13.33
38% $0.00 $0.00 $0.00 $0.00 $1.75 $2.03 $1.84 $1.60 $1.45 $7.34
45% $0.00 $0.00 $0.00 $0.00 $1.37 $1.51 $1.30 $1.07 $0.93 $4.47

Enterprise MBX Interest
Value (millions) 25% Per Shr Val

30% $26.42 $6.61 $0.11
38% $15.99 $4.00 $0.07
45% $10.64 $2.66 $0.05

 
Source: eResearch.  Doses in millions and assume same price per dose as Hunan government price at $5.00 (Microbix) 
 
Given the difficulties with the Chinese partner that have transpired after the close of Q2/F2011, we believe that any 
revenues generated to Crucible International from the application of the VIRUSMAX technology will be further out 
in the future. We also assume that sales will gradually pick up over time. We also apply fairly aggressive discounts, 
reflecting the current high-risk factor that any future project presents. Any positive developments on realizing value 
from VIRUSMAX would see us review our assumptions. We believe that any projects will be 50/50, and that 
Crucible International will raise its own financing, leaving Microbix with a 25% interest in any revenues, cash flow, 
or income from projects. 
 
We assume that profit margins on sales will run in the 35% range, lower than the 42% assumed in the original Hunan 
agreement. 
 
We also wanted to be conservative on the terminal value multiple for the project. We used a 7x multiple applied to 
the net income that we expect to see from the project 10 years out. 
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For comparative purposes, we provide a table comparing current Chinese vaccine manufacturers, their recent annual 
sales and net income figures, and their market capitalization. We show the implied price-to-sales and price-to-
earnings multiples that these companies trade at, as a point of reference to our much more conservative assumptions. 
 
Table 8: Chinese Peer Company Valuation Multiple Comparison 
 

(thousands)
Comparable Chinese vaccine makers Revenues Net Inc Mrkt Cap Rev Mult. Net Inc Mult. Net Margin

Hualan Biological (blood and vaccines) $146,000 $81,000 $3,900,000 26.71x 48.15x 55.48%
Beijing Tiantan Biologicals (vaccine and blood) $131,000 $34,000 $1,700,000 12.98x 50.00x 25.95%
Sinovac Biotech (vaccines) $60,000 $9,000 $240,000 4.00x 26.67x 15.00%
Shenzhen Neptunus (vaccines) $21,000 -$2,500 $125,000 5.95x -50.00x -11.90%  
Source: Microbix, April 2011 
 
As shown, most Chinese-listed companies that are in the vaccine production business trade at what might be 
considered high multiples, on both a price-to-sales (revenues) and price-to-earnings basis. This may be due to the 
market’s expectations that growth will be substantial for these companies, as it is evident that China has made it a 
policy to raise the level of immunization of its population for a variety of diseases. With respect to influenza, only 
about 2% of China’s population is vaccinated each season, while WHO’s target levels suggest 20% population 
coverage is more ideal. Irrespective of these peer multiples, we have applied conservative assumptions in our 
analysis. 
 
We conclude that, given current information, a reasonable valuation for this business opportunity to Microbix 
(eventually owning about 25% of the cash flows from any partnership) would be $2.5 million to $6.5 million. 
VIRUSMAX is a valuable asset to Microbix (even if it has been difficult to realize on that value), because of what 
has been developed and the potential for the technology.  
 
(c) LumiSort Franchise Discounted Cash Flow Analysis 
 
We conduct a similar cash flow analysis of Microbix’ LumiSort franchise. We take into account the recent 
confirmation of the technological concept by Lathrop Engineering, and the start of its work in assembling a working 
prototype instrument. As well, with patent protection being granted in the USA, we believe that the value of this 
franchise is on the rise. 
 
We assume that sales will begin in 2013, with about 500,000 straws sold globally. We slowly ramp this number up, 
doubling each year until 2017 when the growth rate is slowed. This reflects the difficulty in gauging farmer uptake of 
sexed-semen straws, given only one company currently sells such a product, and it is not publicly traded and does not 
disclose financial information. We assume that farmers are frugal, and this is reflected in a conservative approach to 
the growth of this franchise. However, as Microbix moves closer to commercialization of LumiSort, and more 
contracts are signed with livestock semen distributors, the conservative nature of these assumptions would be 
reassessed. 
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Table 9: Discounted Cash Flow Valuation Analysis – LumiSort Franchise 
 
LumiSortTM Discounted Cash Flow Valuation Terminal Value

1 2 3 4 5 6 7 8 9 10 Cash Flw
(millions) 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Multiple
No. Straws 0 0.5 1 2 4 6 7 9 12
Prc / straw $20.00
Royalty + $0.00 $2.00 $4.00 $8.00 $16.00 $24.00 $28.00 $36.00 $48.00
Cash Flow $0.00 $1.70 $3.40 $6.80 $13.60 $20.40 $23.80 $30.60 $40.80 $285.60 7.00x
Discount

15% 0.00 1.29 2.24 3.89 6.76 8.82 8.95 10.00 11.60 70.60
20% 0.00 1.18 1.97 3.28 5.47 6.83 6.64 7.12 7.91 46.13
25% 0.00 1.09 1.74 2.79 4.46 5.35 4.99 5.13 5.48 30.67

Franchise
Value MBX

Discount (millions) Per Shr Val
15% $124.13 $2.12
20% $86.52 $1.48
25% $61.69 $1.06

Source: eResearch.  Royalty + indicates 2 revenue streams: a 15% royalty off top-line sales, and a $1.00 fee per straw. We assume that 
cash flows to Microbix will be 85% of Royalty +, as some overhead and other expenses could be incurred. 
 
In the analysis above for LumiSort, we believe that a revenue stream of 15% of top-line sales (which are driven by our 
assumption of straws sold and the premium pricing, on average, of $20/straw that the sexed-semen straw would 
command) and $1.00 per straw for each one generated by the LumiSort instrument is reasonable. In our analysis, we 
assume the number of straws sold are conservative with respect to the global sales levels of the distribution companies 
that Microbix has or is anticipating to have agreements with. Because a functional prototype LumiSort cytometer is 
yet to be fully developed and tested, we are initially using conserative uptake figures for the sexed-semen straw 
product. However, as progress is made towards achieving a fully-functional LumiSort cytometer, we will reassess our 
straw numbers sales to reflect the distribution companies’ global reach. 
 
We know that the lead partner that has made investments in the LumiSort technology distributes seven million straws 
globally and another four distributors are in preliminary arrangements as well, all totalling about 25% of global straw 
sales (or about 50 million straws annually).  Therefore, with our conservative uptake figures, we feel that our revenue 
model is reasonable. 
 
We believe that cash flows would be about 85% of the calculated revenues to Microbix, as some overhead and other 
expenses would most likely be incurred to support sales of this product. Management expects that it will take about 
$10 million in additional financing to bring LumiSort fully into commercialization. This capital need is expected to 
be provided mainly from semen distributors and cytometer manufacturers, with small additional capital provided by 
Microbix, and from the capital markets. 
 
The net result is that, with growing momentum in this franchise, and fairly conservative assumptions, this business 
could be assessed between $62 million and $124 million to Microbix. Any further positive momentum in advancing 
the time to commercialization would obviously raise confidence in the higher end of the valuation range. 
 
(d) Kinlytic Franchise Discounted Cash Flow Analysis 
 
We provide a potential cash flow analysis of Microbix’ third large-market segment, its Urokinase franchise, anchored 
by its Kinlytic product. 
 
Although Microbix has acquired a strong product and has developed good expertise in the area, this is a trickier 
product to get to market than the other large-market franchises, because of the higher level of financial requirement to 
begin the production and distribution of Kinlytic into sales channels. Management’s current assessment sees the need 
for $15 million+ to bring Kinlytic successfully back onto the market. 
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COMMENT: Nevertheless, we believe that there is substantial value in the Kinlytic product, and there are several 
market indications, starting with catheter clearance, and ending with solid tumour treatments. 
 
Table 10: DCF Valuation Analysis of Kinlytic Franchise 
 
KinlyticTM Discounted Cash Flow Valuation Terminal Value

1 2 3 4 5 6 7 8 9 10 Cash Flw
(millions) 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Multiple
Revenues $0.00 $0.00 $0.00 $5.00 $10.00 $15.00 $20.00 $25.00 $35.00
(Catheter)
Roylty 12% $0.00 $0.00 $0.00 $0.60 $1.20 $1.80 $2.40 $3.00 $4.20
Cash Flow $0.00 $0.00 $0.00 $0.51 $1.02 $1.53 $2.04 $2.55 $3.57 $24.99 7.00x
Discount

25% 0.00 0.00 0.00 0.29 0.51 0.66 0.77 0.83 1.01 6.18
33% 0.00 0.00 0.00 0.25 0.41 0.51 0.57 0.59 0.69 4.04
40% 0.00 0.00 0.00 0.21 0.33 0.40 0.43 0.43 0.48 2.68

Franchise
Value MBX

Discount (millions) Per Shr Val
25% $10.25 $0.18
33% $7.06 $0.12
40% $4.96 $0.08

Source: eResearch.  We assume that the royalty stream to Microbix would be 12% of top line sales in the catheter clearance market.  We 
assume that Kinlytic would achieve about 20%-25% for this indication in the later years. 
 
We remain fairly conservative with our assumptions regarding Microbix’ rollout and commercialization of its 
Kinlytic franchise, as approximately $15 million is required to get the product into production and distribution by a 
specialized sales team from a well-financed partner. Then, further funding would be required to run clinical trials for 
indications outside of catheter management, including oncology and ophthalmology. At this point in time, we feel 
that a reasonable valuation for the Kinlytic franchise to Microbix could be between $5 million and $10 million. 
 

(e) Summary – Intrinsic Value Based On Segment Discounted Cash Flow Analysis 
 

We have analyzed Microbix’ business segments, and have derived a best estimate valuation based on assumptions 
about revenues generated and cash flow generated. The three large-market franchises within Microbix have not 
generated any revenues to date, but one is moving fairly quickly to commercialization, another had momentum but is 
stalled, and the third has potential for the largest addressable market of the three but may be furthest from realization. 
 
In our analysis, we have developed a range of valuations for each business segment based on a variety of discount 
rates. This provides a high and low valuation range, and reflects our considerable number of assumptions that may 
not be fully realized. We applied higher discount rates in the business segments where we felt the Company was 
further from commercialization, and smaller discounts where the Company was already generating revenues or where 
commercialization was within a two-year time frame. 
 
In the table below we highlight the low and high range of intrinsic values for each franchise, setting parameters for 
valuing the Company on a per share basis.   
 

Table 11: Intrinsic Value per Share – DCF Sum of Parts 
 

Per Share Range
Core Virology Business (DCF) $0.30 $0.35

VIRUSMAX (DCF) $0.05 $0.11
LumiSort (DCF) $1.06 $2.12
Kinlytic (DCF) $0.08 $0.18
ESTIMATED INTRINSIC VALUE $1.48 $2.77

MBX Share Price (4/7/11) $0.33  
Source: eResearch 
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Next, we apply our two intrinsic value calculations – one using a peer group average multiple and the other using our 
sum of parts discounted cash flow analysis – in calculating our average Intrinsic Value per share for Microbix.  This 
forms the basis for our 12-month Target Price per share. 
 

TARGET SHARE PRICE CALCULATION 
 
In calculating an average Intrinsic Value per share for Microbix, we apply a 50% weighting to the peer group average 
intrinsic value per share calculation (based on the average price-to-sales and price-to-book value peer groups trading 
multiples), as well as a 50% weighting to the low end of the range of discounted cash flow sum-of-parts intrinsic 
value per share calculation. This combined approach provides an Intrinsic Value per share for Microbix of $1.42. 
 
The table below outlines the estimated share price value and probabilities for each that we use to get to the Intrinsic 
Value. 
 
Table 12: Peer Group Multiple & Sum of Parts Intrinsic Value per Share 
 
Peer Multiple and DCF Sum of Parts Intrinsic Value per Share

Peer Multiple Average Intrisic Value 50% $1.36
Discounted Cash Flow Sum of Parts Value 50% $1.48
Average Intrinsic Value per Share $1.42  
Source: eResearch 
 
Given the uncertainty associated with achieving its goals, the time-lines involved, and market inhibitors (small float, 
small market cap, low share trading volumes), we apply a 20% discount to this Intrinsic Value to derive a 12-month 
Target Price of $1.15 per share. 
 
 

INVESTMENT CONSIDERATIONS 
 
Strengths 
 At the current share price, Microbix investors are essentially buying only the core virology business, and are 

receiving a free option on three large-market pipeline opportunities; 
 Management has considerable expertise in the core virology business, developed over decades; 
 Management’s knowledge and abilities in developing leading technologies offer the Company high-value 

opportunities; 
 The addressable markets for the Company’s technological developments are large and well developed, and even 

capturing a small fraction of these markets (vaccine production, livestock insemination, catheter clearance) could 
create substantial incremental value; and  

 Partnerships and joint-ventures are being utilized to help remove the financial burden from the core virology 
business, which has been financing the large-market product development. 
 
Challenges 

 The core virology business has grown slowly over the years; 
 VIRUSMAX technology value is not yet materializing as planned; 
 The Company’s relationship with its joint-venture partner in China demonstrates the challenges and underlines 

the risks involved in international business relations; 
 Until the large-market pipeline products reach critical stages of development and begin producing revenue, 

Microbix will continue to need funding;  
 The Company carries considerable leverage on the balance sheet, with a total debt to total capital ratio of 55%; and 
 Share trading volumes are small, inhibiting significant institutional share-ownership. 
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MANAGEMENT and DIRECTORS 
 
1. Management 
 
William J. Gastle,  Chief Executive Officer, responsible for Microbix’ strategic direction. 
Philip J. Casselli,  President, responsible for all operational and revenue-generating activities. 
James Long,  Chief Financial Officer. 
Mark A. Cochran, Ph.D., Chief Business Officer, responsible for business development. 
Kevin Cassidy,  Vice President Biopharmaceuticals, responsible for commercialization of 

biotherapeutic drugs. 
Dr. Mark Luscher,  Director, Semen Sexing Technology, and Director, Research and Development, and 

Quality Control. 
 
2. Directors 
 
William J. Gastle, Chairman Mark A. Cochran Joe Renner 
Martin Marino Andrew C. Pollock Vaughn C. Embro-Pantalony 
Dr. Peter M. Blecher 
 
 

SHAREHOLDINGS 
 
The largest individual shareholder of Microbix is William J. Gastle, the Company’s Chairman and CEO, with just 
under 6 million shares. 
 

Table 13: Diluted Share Structure 
      

Current Issued and Outstanding* 58,454,035
Stock Options   5,759,666
Warrants     5,747,000
Conversion of Debentures 7,179,487

Fully Diluted   77,140,188

*Includes additional financing in Q3/F2011. 
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FINANCIAL ANALYSIS 
 
Q2/F2011 Financial Update 
 

In Microbix’ fiscal 2011 second quarter ended March 31, revenues were down 4% at $1,761,905 compared with 
$1,831,186 in the corresponding quarter of fiscal 2010. This was a direct result of the strong Canadian dollar, as 
actual sales volume rose by 3%, compared with Q2/F2010.  Were it not for the strength of the Canadian dollar, 
revenues would likely have been a record in Q2. The strong sales volume was driven by more customers ordering 
more products, and mainly from the Company’s antigen diagnostic offering. 
 
The operating loss in Q2/2011 was $629,086 compared to $576,177 a year ago, as higher operating expenses due to 
start-up costs for the Hunan Joint Venture had an adverse affect. Cash flow for the quarter was ($44,749) compared 
with positive $653,930 a year ago, driven by the weaker Canadian dollar and a large equity financing in the year-ago 
quarter.   
 
COMMENT: The weaker results reflect a stronger Canadian dollar that has been a headwind for Microbix for some 
time. With all sales in foreign currencies and all costs in Canadian dollars, a one-cent change in the value of the 
Canadian dollar translates into about a $50,000 financial adjustment for the Company. 
 
The Company reported significant progress towards LumiSort commercialization, as engineering firm Lathrop 
Engineering confirmed “proof-of-concept” for the technology behind LumiSort. Also, more interested partners 
stepped forward in Q2/2011 to take a look at the opportunity offered by Microbix’ Urokinase franchise. 
 
Table 14: Highlights of F2011 Second-Quarter and Six-Month Results 
 

Second Quarter Ended March 31: Six Months Ended March 31:
($) 2011 2010 Change 2011 2010 Change
Revenue 1,761,905 1,831,186 -3.8% 2,574,599 3,057,724 -15.8%
Gross Profit 1,036,071 1,103,944 -6.1% 1,468,007 1,811,075 -18.9%
Gross Margin 58.8% 60.3% 57.0% 59.2%
Net Income (Loss) (629,086) (576,177) -9.2% (1,363,447) (1,316,207) -3.6%
Net Income (Loss) per Share ($0.01) ($0.01) ($0.01) ($0.02)

At Mar-11 At Sep-10
Total Assets 16,998,105 14,311,765
Cash & Equivalents 148,512 16,461
Short-Term Debt 570,591 405,348
Long-Term Debt 5,720,291 5,595,565
Shareholders' Equity 5,128,158 5,647,086
Shareholders' Equity P.S. $0.09 $0.11
Total Debt/Total Capital 55.1% 51.5%
Working Capital 486,965 652,037
Working Capital Ratio (to 1) 1.20 1.26
Shares Outstanding 54,306,892 52,191,892  
Source: Microbix, eResearch 
 
Microbix continues to be in a cash burn position, as the core virology business has applied its earnings to supporting 
the large-market product development. Microbix has used the capital markets to raise money in order to support its 
build-out of its technologies and products. In recent capital-raise transactions, the Company has raised close to 
$1,000,000. 
 
With positive developments on the LumiSort franchise, Microbix will most likely be in a position to receive 
milestone payments (up to $500,000) from its artificial insemination partners through the second half of fiscal 2011.  
 
Selected Financial Statements: Abridged financial statements on the following page include the Statement of 
Income (Loss), the Statement of Cash Flow, and the Balance Sheet. (Source: eResearch, Company financial statements.) 
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COMPANY HISTORY 
 

Created in 1990 through the amalgamation of two predecessor companies, Microbix Biosystems Inc. was listed on 
The Toronto Stock Exchange in that same year. Historically, the two key focal areas of the Company have been on 
virology and cell culture technologies, as well as a thrombolytic drug, Urokinase.   
 

Through technological developments and a few acquisitions in recent years, Microbix transformed itself from a 
virology and cell culture supplier to a potential large-market player in global vaccines, thrombolytics, and artificial 
insemination of livestock. It is the transformation of the Company’s large-market products from potential to 
commercialization that provides Microbix with the greatest opportunity for high growth.   
 

Some Key Company Developments 
 

2002 – Microbix and Genpharm agreement on ThromboClear (generic version of Urokinase) - Microbix receives 
royalties on gross margin; Genpharm assumes responsibility and costs for commercializing the product. 
 

September 2005 – Microbix acquires Sequent Biotechnologies, and with it the worldwide rights to semen-sexing 
technology developed by Sequent. 
 

January 2006 – Microbix and Genpharm agreement amended, with all rights to generic Urokinase products and new 
manufacturing facility transferred to Microbix for a $2,000,000 payment. 
 

June 2006 – Independent laboratory at the Queen Elizabeth Health Centre in Halifax, NS run by Dr. Todd Hatchette 
(Director of Virology and Immunology) confirms VIRUSMAX technology to double the yield of influenza virus 
produced in eggs (peer reviewed and published in the academic journal Vaccine, May 2007). 
 

May 2007 – Microbix receives patent protection for VIRUSMAXTM in the USA, with Canada following on in 
September 2007, and India and Australia later in 2007. 
 

June 2007 – Microbix discovers sex specific proteins on the surface of sperm cells in cattle, realizing an opportunity 
to identify X-chromosome or Y-chromosome carrying sperm cells, which would facilitate cattle-sexing. 
 

September 2008 – Microbix completes acquisition of all original Urokinase assets from ImaRx Therapeutics 
(finished products in vials, all intellectual property and raw materials, FDA approval to market Kinlytic product, 
corresponding sales and marketing infrastructure and the trade mark Kinlytic). ImaRx acquired Urokinase earlier 
from Abbott Laboratories.  Microbix is now the sole global provider of low molecular weight Urokinase. 
 

April 2009 – Microbix begins manufacturing core virology products at its new site in Mississauga, Ontario. 
 

2009 – Microbix receives Health Canada approval to market Kinlytic in Canada. Application for release of Kinlytic 
inventory in Canada is currently pending. 
 

2009 – Microbix forms wholly-owned subsidiary, Crucible International Biotechnologies Corp., to assume control of 
all vaccine assets, including VIRUSMAX.  
 

2010 – Microbix enters into a joint-venture agreement with the Province of Hunan, China, for establishing a 20- 
million-dose influenza vaccine manufacturing plant.   
 

April 2011 – European Union grants patent protection to Microbix for VIRUSMAX, completing patent protection for 
this technology across all major global markets.  
 

May 2011 – Engineering firm confirms “proof-of-concept” for LumiSort semen-sexing technology for livestock. 
 

June 2011 – US Patent and Trademark Office allows all claims for LumiSort first pending patent application. 
 

June 2011 – Crucible-Hunan J-V agreement is cancelled but discussions continue. Phase I financing returned to 
investors. 
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Each Research Analyst who was involved in the preparation of this Research Report hereby certifies that: 
(1) the views, opinions, and recommendations expressed in this Research Report reflect accurately the Research 

Analyst’s personal views concerning any and all securities and issuers that are discussed herein and are the 
subject matter of this Research Report; and  

(2) the fees, earnings, or compensation, in any form, payable to the Research Analyst, is not and will not, directly or 
indirectly, be related to the specific views, opinions, and recommendations expressed by the Research Analyst 
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eResearch Recommendation System 

Strong Buy:  Expected total return within the next 12 months is at least 40%. 
Buy:  Expected total return within the next 12 months is between 10% and 40%. 
Speculative Buy:  Expected total return within the next 12 months is substantial, but Risk is High (see below). 
Hold: Expected total return within the next 12 months is between 0% and 10%. 
Sell:  Expected total return within the next 12 months is negative. 
______________________________________________________________________________________________________________ 

eResearch Risk Rating System 
 

A company may have some, but not necessarily all, of the following characteristics of a specific risk rating to qualify for that rating: 
 

High Risk:  Financial - Little or no revenue and earnings, limited financial history, weak balance sheet, negative free cash 
flows, poor working capital solvency, no dividends.  

 Operational - Weak competitive market position, early stage of development, unproven operating plan, high cost 
structure, industry consolidating, business model/technology unproven or out-of-date. 

 
Medium Risk:  Financial - Several years of revenue and positive earnings, balance sheet in line with industry average, positive free 

cash flow, adequate working capital solvency, may or may not pay a dividend. 
 Operational - Competitive market position and cost structure, industry stable, business model/technology is well 

established and consistent with current state of industry. 
 
Low Risk:  Financial - Strong revenue growth and earnings over several years, stronger than average balance sheet, strong 

positive free cash flows, above average working capital solvency, company may pay (and stock may yield) 
substantial dividends or company may actively buy back stock. 

 Operational - Dominant player in its market, below average cost structure, company may be a consolidator, 
company may have a leading market/technology position. 
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