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ABSTRACT 

MDX Medical Inc. is an emerging medical device development company focused 

on the development of innovative new medical device technologies for improved 

diagnosis and treatment of cancer and other life-threatening diseases. The company's 

business model is to acquire proven early stage medical device technologies, develop 

them to a commercial point, and then partner with larger medical device firms for 

commercialization. MDX's first technology in development is the AVID System, a 

sophisticated quality assurance tool for a niche radiation therapy market. 

This paper provides a strategic analysis of MDX's business model in order to 

firstly, assess its strategic fit within the industry and secondly, identify the competencies 

and key issues associated in implementing its business model. The results of the 

external and internal analysis have shown that though a strategic fit does exist, there are 

a number of key issues the Company must overcome and key competencies it must 

acquire in order to be successful. The critical issues and competencies are related to 

how MDX increases the number of technologies it reviews, effectively assesses them for 

acquisition and adds innovation. Furthermore, an external analysis of the medical device 

industry has revealed the need for MDX to consider opportunities in the rapidly growing 

Rest of World market and the homecare medical device industry. 

MDX's internal core competencies are rooted in the people it has assembled on 

its management and product development teams. Recommendations address the key 

issues identified as well as providing a moving forward strategy with respect to its 

current organizational structure. The major key issues identified through this analysis 

include MDX's sourcing of new technologies, the evaluation and acquisition process, 

innovation in product development, and organizational structure. 
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1 INTRODUCTION 

1 .I MDX Medical Inc. - A Brief History 

MDX Medical Inc. ("MDX" or "the Company1') is a publicly traded medical device 

development company listed on the Toronto Venture Exchange under the symbol MDX. 

The Company was formed on July 7, 2000 when a publicly traded shell company called 

Saddlerock Resources underwent a change in business to a medical technology 

company, to form MDX Medical Inc. On this same day MDX acquired a 100% interest in 

Voyager lnnovations Inc. ("Voyager"), a privately-held medical device company 

incorporated in April 1998 under the Canada Business Corporations Act. 

Voyager lnnovations was formed in affiliation with the University of British 

Columbia (UBC) Industrial Liaison Office. Voyager's major asset was a Master 

Agreement with UBC that allowed it a "first look at select medical device technologies 

developed at the university and its associated hospitals and research institutes. Prior to 

Voyager's acquisition by MDX, it had already licensed from UBC, an acoustic emission 

(AE) technology for diagnosing osteoporosis. 

Voyager lnnovations agreed to a reverse takeover by MDX due to its inability to 

raise private funds and the positive financing environment that existed in the public 

markets. In June 2000, a second technology called the "film phantom" (later renamed 

AVID System) was licensed from UBC by MDX Medical as an innovative new quality 

assurance tool to meet a growing market demand in radiation therapy. 



The acquisition of Voyager Innovations by MDX provided it with the license rights 

to both technologies. With access to public markets, the Company was able to raise 

close to $300,000 in financings through a series of brokered and non-brokered private 

placements and through exercise of warrants. These funds were utilized for the hiring of 

key engineers and other initial developmental costs related to the two medical device 

technologies. 

MDX's first two years of development were greatly hampered by the crash of the 

biotechnology public market sector that occurred in late 2000. MDX was unable to take 

advantage of the public markets to raise further financings. In addition, the early stage 

nature of MDX's technologies in conjunction with the cost of staying public, and limited 

management expertise further hindered the growth and development of the Company's 

technologies. 

In 2001, MDX hired an investor relations manager and later a President and CEO 

with industry experience. This provided the Company with some structure and market 

confidence leading to the closing of a few small private placements. However, much of 

the financial support still came from two major shareholders. In 2003 and 2004 the 

Company underwent further changes to the management team and corporate structure. 

These changes proved favorable in raising substantial rounds of financing that were 

necessary for hiring of key product and business development employees to bring the 

AVlD System to market. It was not until early 2004 that a commercial prototype for the 

AVlD System was finally developed. 



1.2 MDX Business Model 

MDX's business model has been a work in progress. At the time of formation, the 

Company simply identified its business as acquiring and developing medical device 

technologies emanating from universities. Over the years, changes in management have 

been followed with changes to the business strategy of the company. In the following 

two sections the initial and current business models will be described. 

1.2.1 Initial Business Model 

The Company's initial mission statement was to: 

" ... become an industry recognized medical device company by development and 
commercialization of new discoveries from universities, hospitals and other research 
institutions in British Columbia, Canada and beyond. " 

Source: MDX Business Plan Overview, June 20010 

MDX's business strategy was primarily based on the Master Agreement it held 

with UBC. The Master Agreement provided the Company with a first look at any new 

medical device technologies arising from UBC and its affiliated hospitals and institutions. 

In its earlier materials, MDX also stated its business strategy would be to develop 

those medical device technologies identified by the Food and Drug Act (FDA) as class I 

or class II medical devices. Devices of these classifications are generally non-invasive 

and require shorter development and regulatory approval timelines. The Company also 

stated it would focus on technologies fitting the expertise of its two employed engineers: 

diagnostic imaging, sensor and signal processing technologies, digital electronics, 



microprocessor design, programming environments, medical-device quality assessment 

and performance evaluation.' 

Though MDX had identified a very basic business strategy, it did not identify how 

it would execute it. From 2000 through to early 2003 the Company made very little 

progress in the commercial development of the AVID System or in acquiring a second 

technology. 

1.2.2 Current Business Model 

In 2003 and 2004 MDX Medical's business model underwent further refinement 

and focus with the addition of a more complete and experienced management team. The 

Company's business strategy became the: 

". ..commercial development of innovative medical device technologies for improved 
diagnosis and treatment of cancer and other life-threatening diseases. " 

MDX Medical Corporate Overview, June 20040 

MDX identified cardiology, diagnostic imaging and endoscopy as market 

segments of interest for technology acquisitions due to high-value and high growth 

trends associated with them. 

MDX defined its technology acquisition criteria by stating it only sought exclusive 

rights to those technologies that: 

had successfully demonstrated "proof of feasibility", 

targeted rapidly growing market sectors, 

required minimal levels of regulatory approval, and 

could be taken to market within 2 to 3 years. 

I MDX Business Plan Overview, June 2001. 
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The Company stated it would not be in the business of high-risk, early stage 

research, but instead position itself in a specific phase of the commercialization process 

where it believed the greatest increase in market valuation of a technology occurred 

(Figure 1). This phase was after the early feasibility and proof of concept work had been 

completed and prior to marketing and distribution of commercial medical device 

products. 

Figure 1 MDX's Focus on Commercial Development 

Technology 
Value 

Research Development Sales 

Time 

Source: MDX Medical Corporate Overview@, June 2004 

Though MDX's business strategy has become more defined, the technology 

market areas of interest are still broad. The Company has resisted a narrow focus in 

order to maintain flexibility and ensure potential acquisition opportunities are not missed 

at its critical stage of development. 

1.3 MDX Technologies Acquired and Status 

As of today, June 2004, MDX is yet to acquire a new technology after the "AVID 

System". The Company has assessed numerous technologies but has neither found a 

technology fitting its acquisition criteria or been able to establish a licensing or 



acquisition deal for a potential medical device technology. The following two sections 

discuss the two technologies licensed by the Company and their current status. 

1 .XI AVlD System 

The initial product being commercialized by MDX is the AVlD System, a 

sophisticated quality assurance (QA) tool for radiation therapy which allows the 

verification of complex radiation treatment plans prior to treating patients. It is a Class I 

device. that was developed by researchers at the BC Cancer Agency and UBC in 

response to a need for a more sophisticated QA tool for a new radiation treatment 

modality called Intensity Modulated Radiotherapy (IMRT). 

The AVlD System was licensed from UBC in June 2000 due to its non-invasive 

and early to market expectations. However, due to financial constraints it underwent a 

very slow development process, inevitably leading an earlier stage competitor to gain 

development time and reach market a full year prior to AVID'S anticipated market launch. 

A more detailed look at the AVlD System and its competition will be explored in Chapter 

3's internal analysis. 

The AVID System is a small niche market product that will be introduced to the 

radiation therapy market in July 2004 at a major industry conference. The actual market 

launch and shipment of product is anticipated to occur in fall 2004. MDX believes that 

the AVlD System's design and features will provide for a superior product that what is 

currently available on the market. 

1.3.2 AE Osteoporosis Technology 

The AE Osteoporosis Monitor was invented by researchers at the Vancouver 

General Hospital and UBC and licensed by Voyager Innovations prior to acquisition by 



MDX Medical. This technology applied, for the first time, acoustic emissions 

measurements from bone to determine alterations in its micro-architecture associated 

with pathological processes. This technique offered the possibility of realizing an 

affordable early-stage screening tool with potential diagnostic applications for bone 

diseases. The technology was considered a non-invasive Class I or I1 device with 

significant market potential. 

The AE technology, however, was abandoned by MDX in April 2002. It was 

determined that the technology had more than a 3 year development timeline and 

required considerable technical and clinical work prior to commercialization. The board 

of the company deemed the AE project too risky and financial resources too limited to 

support the continued development of the AE Osteoporosis Technology. 

1.4 Current Assets and Resources 

MDX Medical has only three identifiable assets and they are all intangible. These 

key assets include: 

1. Master Agreement with UBC 

2. Exclusive AVID System License from UBC 

3. Its People 

The Company does not have any manufacturing facilities or equipment other 

than standard office and software related computers. The following sections will provide 

an introduction to these assets. 



1.4.1 The Master Agreement 

MDX's Master Agreement with the University of British Columbia (UBC) provides 

it with the rights to a "first look at proprietary medical device technologies originating 

from UBC and its associated hospitals and medical institutions (Table 1). 

Table 1 : UBC Associated Hospitals and Research Institutions 

University of British Columbia 

UBC Hospital 

St. Paul's Hospital 

Vancouver General Hospital 

BC Cancer Agency (limited) 

BC Women's and Children's Hospital 

The Master Agreement is a rare and exclusive agreement that no other known 

medical device company holds with UBC. The agreement was originally established with 

Voyager Innovations under the direction of the UBC UlLO to assist in commercializing 

UBC medical device technologies. However, when it was unable to find sufficient funding 

and a management team, its acquisition by MDX was approved and the Master 

Agreement then inherited. 

I .4.2 Management Team 

MDX's key asset is the management team that it has built that combines in-depth 

industry experience in medical technology, corporate finance and business 

development. The Company has also started to build a reputable board (See Table 9). In 

emerging companies, the board often plays an active and crucial role in the 

management and direction of the company. 



1.4.3 Other Technical Resources 

The other technical resources required for product development include 

hardware development, regulatory expertise, and patent counsel. The Company has 

outsourced these inputs with reputable and experienced consultants and firms. The 

Senior Project Manager coordinates and oversees all outsourced firms and consultants 

related to the development of the AVID System. 

1.4.4 Financial Resources 

MDX Medical struggled in its early years in raising the appropriate capital to 

finance the development of its technologies. The four key issues were the Company's 

lack of management, poor capital structure (too many shares outstanding), the poor 

investment market, and the early stage and small market of the Company's first product. 

In 2003, the new management team, consisting of a CFO and new CEO, re- 

structured the Company by rolling-back the stock 5:l .  They then utilized their own 

personal contacts in the investment community to raise approximately $900,000 by the 

end of year 2003. In early 2004, MDX brought aboard a new interim-president, a former 

CEO of a reputable local medical device company. This was vital in MDX raising a 

further $2.3 million in brokered and non-brokered private placements. The close of these 

private placements provided the adequate financings to see the AVID System to market 

in the fall of 2004. 

However, another financing will be required by fall 2004 for new technology 

development and operations. It is believed that in order to raise another round of 

financing a secondary technology must first be acquired. The anticipated cash flows 



from AVlD System sales in 2004 and 2005 will not be adequate to support the 

Company's current operations, let alone new technology development. 

The main source of financing for MDX is through accessing public markets 

through brokered or non-brokered private placements. Once the Company is able to 

successfully take the AVlD System to market and generate revenues it will have proven 

its capabilities and business strategy. This can then be leveraged to seek a higher level 

financing. A higher level financing refers to raising more capital at a higher stock price. 

This is critical not only for the development of a second technology but also to prevent 

dilution of the Company's stock. 

1.5 Strategic Issues, Project Aim and Structure 

In order for MDX to be successful, it's imperative that its business model have a 

strategic fit within the medical device development industry. Once a strategic fit is 

identified than competencies have to be developed to allow the MDX to execute this 

business model and grow. 

The core competencies required can be grouped according to the three key 

areas in the technology development curve on which MDX intends to focus (Figure 2). 

The first is technology evaluation and acquisition. This area of the curve will also 

encompass MDX's ability to access innovative new medical device technology sources. 

The second area would be technology development and the third, product partnering 

and licensing. 



Figure 2: Required Areas of Core Competency on Technology Development Curve 

Technology Product Partnering 
Development or Licensing 

\ / 
Technology Evaluation \ / 

Research Development Sales 

Time 

Source: Based on MDX Medical Corporate Overview@, June 2004 

MDX's first product, the AVlD System, is a small niche market technology that 

will be vital in proving the Company has the capabilities to commercialize early stage 

technologies by taking them successfully through this technology development curve. 

However, the major strategic issue faced by MDX is that the anticipated revenues from 

the AVlD System will not be sufficient to support operations or corporate growth. A 

license or acquisition of a second, larger market, medical device technology in 2004 is 

critical to MDX's future. Furthermore, MDX's Master Agreement with UBC is under re- 

negotiation which is expected to lead to a less exclusive access to medical device 

technologies emanating from the University. 

The aim of the project is to conduct a strategic analysis of MDX's business model 

to determine if a strategic fit exists with the medical device industry. A second aim is to 

identify what competencies MDX has and which it needs to develop in order to execute 

on this business model. If MDX has a good strategic fit within the industry and it has the 

competencies to carry out its business model then this should counter the strategic 



issues identified above. The final aim will be to provide recommendations on future 

direction and development. 

The project begins with an analysis of the current medical device industry 

structure, trends, and value chain in Chapter 2. This analysis leads to the identification of 

key success factors for companies in this industry. This will allow for assessment of 

strategic fit for MDX in the following chapter. In Chapter 3, an internal analysis of MDX is 

conducted in order to assess the company's competencies in executing its business 

model. Chapter 4 provides recommendations for MDX to address the key issues and 

discuss future development opportunities. 



INDUSTRY OVERVIEW 

This industry overview accomplishes four things. It firstly identifies market 

dynamics by examining the current market growth, structure and trends. It then 

introduces the vital role of innovation in the development of new medical device 

technologies. Thirdly, it provides an overview of the current medical device industry 

value chain. Finally, a competitive analysis using Porter's five forces is conducted, 

Viewed together these analyses lead to the identification of critical success factors for 

this industry. 

2.1 Medical Device Market 

2.1 .I Market Growth 

In 2003, the global medical device and technology industry was valued at $190 

billion. In the past two years it has grown at a rate of 8% per year and it is expected to 

do the same in 2004.' The three key markets for medical devices are the United States, 

the European Union (EU) and ~ a p a n . ~  The EU accounts for 25% of the global market 

and the US for 41%. The US remains the single largest market in terms of both imports 

and exports. However, the fastest market growth is being observed in the Rest of the 

World (ROW) countries (Table 1). 

2 

3 
Medical Device Link: Market Analysis Hot Fields, Hot Companies [online], 2004. 
Atun, Rifat Shah, Sandeep Bosanquet, Nick. "The Medical Devices Sector: Coming Out of the 

Shadow," European Business Journal, (2002):63-72. 



Table 2: Revenue by Geographic Region in 2000 

Region 

US 

EU 

Japan 

Source: European Business Journal 2002: 

ROW 

Total 

The Medical ~ev i ces  Sector: Coming Out of the Shadow 

2000 Sales 
(Euro $B) 

60 

4 1 

24.5 

The major market driver for this overall growth is the continued aging of the 

global population and associated increase in age-related diseases. The U.S. Census 

Bureau estimates that by 2020 the population of seniors, currently 13% will grow to 17% 

of the total U.S. population. This severe demographic shift, referred to as the "graying of 

America", will increase the demand for healthcare prod~cts.~ Furthermore, the increased 

availability of healthcare services has improved both diagnosis rates and therapeutic 

options in industrialized nations further driving the growth of the medical device market. 

In emerging markets, such as China and India, the growth has been driven more by the 

increasing affluence in these countries. 

34.5 

160 

The major market drivers attributing to the growth in the global medical device 

industry are summarized in the first column in Table 3. The second column translates 

the likely implications of these market drivers on the development of new medical 

devices. 

Growth 
Rate (%) 

7 

5.5 

4 

Larta Vox Insights on Innovation: Medical Devices Promising Despite Challenges [online], 2003. 

Market 
Share (%) 

4 1 

25 

15 

15 

6 

19 

100 



Table 3: Global Medical Device and Technology Industry Growth Trend ~ttributors~ 

MARKET DRIVERS IMPACT ON MEDICAL DEVICE 
DEVELOPMENT 

Development of low cost and more 

Cost of Medical Treatment efficient medical devices. 

Increasing Patient Demands on 1 quick to use medical devices that 
I decrease hospital time & increase patient Hospitals Due to Hospital Closures and ( flow through. 

Fewer Nurses 
i Development of IT solutions to im~rove 

I Development of innovative solutions for Growing Interest in Delivering Products distribution of products, and 
and Services over the Internet 1 information 

In conclusion, the medical device industry is experiencing considerable growth 

with the most significant increases seen in the ROW countries. Increase in affluence in 

ROW countries, combined with aging populations and growing healthcare costs in 

developed countries has placed a demand for innovative new technologies that will 

reduce healthcare costs. These cost reductions will occur if future devices decrease 

invasiveness of procedures and increase cost effectiveness, efficiency, and accuracy 

when it comes to treating and diagnosing diseases. 

2.1.2 Market Segmentation 

The market is often segmented into five categories: Cardiovascular, Orthopedics, 

Diagnostic Imaging, Dialysis Products, and Endoscopy. The largest and fastest growing 

markets of these are cardiovascular and orthopedic products. These two important 

5 Medical Device Link: Market Analysis Hot Fields, Hot Companies [online], 2004. 
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market segments are discussed in this section, and Figure 3 provides current and 

forecasted market valuations for all 5 market segments. 

Figure 3: 2002 - 2004 Current and Forecasted Global Medical Technology Market Valuations 

Millions 

I Year 

rn Orthopedics 

Diagnostic Imaging 

Dialysis Products 

Source: Based on Millennium Research ~ r o u ~ ~  

The cardiology market has been driving medical device industry growth. 

According to Standard and Poor's, the cardiology segment accounted for 6.9% of 

worldwide medical device sales in 2002 and they predict that by 2005 cardiovascular 

products will account for 41% of the U.S. medical device market. These products would 

include implantable cardiac defibrillators, ablation catheters, drug-coated stents, and 

ventricular assist devices. These devices are generally manufactured by large medical 

device companies such as Johnson and Johnson and Medtronic. However, many of the 

technologies were initially developed by and originated from small or emerging 

companies that were later acquired by larger industry players. 

In the orthopedics market, spinal and reconstructive devices are the fastest 

growing segments valued at nearly $2.5 billion in 2003. This growth has been fueled by 

technological advances, specifically in the emergence of minimally invasive techniques 

6 Medical Device Link: Market Analysis Hot Fields, Hot Companies [online], 2004. 
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that provide surgeons with easier, less-invasive approaches to spinal fusion, and the 

advent of bone morphogenic proteins (BMPs). The orthopedics market is dominated by 

big players such as Medtronic Sofamor Danek, DePuy Spine, and Synthes Spine which 

make up two-thirds of the total market revenues.'. 

In its business strategy, MDX has chosen to focus on technologies in the 

cardiology, diagnostic imaging, and endoscopy sectors (Table 5). Collectively, these 

medical device segments make up 61% of the global medical device industry market 

share. 

Table 4: Market Segments of Interest to MDX 

Source: Medical Device Link: Market Analysis Hot Fields, Hot Companies, 2004 

The market segments selected by MDX also compliment the areas of strength for 

the Canadian Medical Device industry, as shown in Table 5. 

' Medical Device Link: Market Analysis Hot Fields, Hot Companies [online], 2004. 
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Table 5: Canadian Medical Device Market strengths8 

I Market Sector I Examples 

I Cardiovascular ; Heart valves, electronic cardiography 

1 In Vitro Diagnostics Cancer, hepatitis 

I Radiation Therapy Devices and software tools 

I Dental Implants and dental materials 

Assistive Devices1 Home Mobility Aids 
Healthcare 

In summary, MDX has attempted to align itself with some of the largest and 

fastest growing segments of the medical device industry by stating to stakeholders their 

pursuit of technologies in those areas. Additionally, these segments of interest happen to 

be strengths in the national industry. This is important as Canada will no doubt be a 

major source of potential new technologies for development by MDX. 

2.1.3 Government Organizations 

Although MDX is a Canadian company, success in the medical device market 

requires sales in the US marketplace. There are three major organizations that have an 

impact on the marketing and adoption of new medical device technologies in the U.S. 

These organizations are the U.S. Food and Drug Administration (FDA), Centers for 

Medicare and Medicaid Services (CMS) and Managed Care Organizations (MCO). 

2.1 .XI Food and Drug Administration 

The regulatory approval times associated with FDA to clear products for the U.S. 

market were improved dramatically in 1997 with the implementation of the FDA 

Modernization Act. The average time to review a 510K pre-market notification 

8 Trade Team Canada Health Industries International Trade Strategy [online], 2002-2003. 
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application, commonly required for class II or Ill medical devices, is now 96 days. 

However, the user fees are expected to increase according to the 2002 Medical Device 

User Fee and Modernization Act (MDUFA), which means a hike of 35% in user fees for 

2004.' These higher user fees will have the greatest impact on emerging medical device 

companies that struggle with limited capital. 

2.1.3.2 Centers for Medicare and Medicaid (CMS) 

One of the greater rate limiting steps in commercializing a product is the time 

taken by CMS to make coverage and reimbursement decisions for new or significantly 

more expensive medical device procedures. In order for a device to be reimbursable by 

the CMS it must meet two criteria. Firstly, it must fit into a benefit category that is defined 

by federal statute and second, it must be reasonable and necessary to treat the patient's 

medical condition.1•‹ The latter can be unpredictable and subjective decision in which a 

new product needs to show a substantial difference from currently coded products to 

achieve approval. If approved then an evaluation of the cost and benefit of a technology 

is conducted to determine the level of reimbursement that will be allowed. 

The average decision times for determining coverage have been 18 months, 

however, the 2003 Medicare Prescription Drug, Improvement and Modernization Act has 

called for this time to be reduced to between 9 and 12 months1', but this is yet to occur. 

2.1.3.3 Managed Care Organizations 

Increasing influence of managed care organizations has had a negative impact 

on the current medical device industry in terms of sales. Managed care is a method of 

9 9 CMS Medical Devices and Supplies: Health Care Industry Market Update [online], 2003. 
10 10 

11 
CMS Medical Devices and Supplies: Health Care lndustry Market Update [online], 2003. 

Device Industry Praises Medicare Reform [online], 2004 
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providing care and services through financing mechanisms which coordinate care across 

time, place and provider to increase health and well-being of communities at lower 

overall  cost^.'^ This has resulted in hospitals experiencing significant pressure to 

simultaneously reduce risk, lower costs, and increase revenues. Therefore the decision 

to buy or not buy a medical device is often based as much on business concerns as by 

client-care concerns. Additionally, many of the purchasing decisions are now being 

made by managed-care buyers or its panels as opposed to physicians. The implications 

for emerging companies are they need to add the right value to their products to answer 

to the needs of these "new" buyer's. This requires emerging companies to identify and 

address the concerns and decision making processes that are involved in purchasing 

medical devices. The three important factors that have changed in the way medical 

products are purchased are the following: 

Increasing importance of business issues 

Less emphasis on product differentiation 

More informed and sawier customers 

Generally, a new medical device can generate demand and command a 

premium price if it is believed to reduce medical complications and lead to better medical 

outcomes. However, the speed of technology adoption often depends on a combination 

of clinical benefit data, regulatory decisions (FDA approval), CMS coverage, and 

distributionI3. Therefore, it is imperative for medical device development companies, 

especially emerging ones, to strongly consider the business strategies behind the 

technologies they develop so as to avoid potential roadblocks that could prevent 

reimbursement coverage and therefore adoption of their products. 

l3 Medical Device Outlook: Business Is Booming [online], 2003. 
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2.2 Industry Structure and Trends 

The medical device industry is highly fragmented and consisting of numerous 

niche markets, with no agreed typology for sector segmentation. There are 6,000 US 

based medical device companies of which more than 80% have fewer than 50 

employees and little to no sales revenue.14 Though the industry is comprised of 

significantly more, smaller, medical device companies, it is the fewer and larger medical 

device corporations that are earning the greatest total industry sales revenues (Figure 

4). 

Figure 4: Number and Distribution of Medical Device Companies and Sales by Size, 2001 

1 to 49 50 to 99 100-249 250-249 500+ 

Size of Company (Number Employees) 

Source: Based on CMS Healthcare lndustry Market U date, Medical Devices and Supplies, P5 October 10,2002 . 

The reason for the disproportionate number and sizes of firms with total industry 

sales can be accredited to the fewer larger medical device companies having: 

14 AdvaMed Advanced Medical Technology Association: The Promise of Medical Technology 
pnline], 2002. 
5 15 CMS Medical Devices and Supplies: Health Care Industry Market Update [online], 2003. 



Big market products 

Diversified product lines crossing sectors from supplies, non-invasive 
devices, to sophisticated imaging equipment. 

Integrated valued chains that capture maximum value per commercialized 
product. 

Capital to acquire emerging companies with innovative products early. 
Therefore, emerging companies are not given an opportunity to grow. 

Large recognized medical device companies use revenues from product sales to 

support early research and development of new technologies. They also have long 

established marketing and distribution channels as well as core competencies in 

carrying out clinical trials, dealing with regulatory authorities and working through the 

insurance systems for new techn~logies.'~ These are significant hurdles for smaller 

companies to manoeuvre when attempting to market their own devices. As a result, this 

has created a significant barrier to entry for new emerging companies. For this reason, 

smaller companies tend to stay small and seek partnerships with larger players to utilize 

their marketing and distribution capabilities for their products. 

Generally, small companies have been attributed to playing a critical role in 

providing product diversity and technological innovation in small market segments. Many 

of these small companies specifically develop devices for these small market segments 

ranging from tens of millions to hundreds of millions of dollars.17 The larger companies 

do not have the ability or the patience to develop or acquire innovations for these small 

markets due to high risk and low return associated with them. 

The New Quarterly Indiana Export Report: National Overview of Life Sciences Industries 
pnline], 2004. 

Inc.Magazine: The Wrong Question [online], 1995. 



In general, large and small companies are mutually dependent on each other. 

The smaller companies are more capable at innovating and developing new devices 

than their larger counterparts, as will be explained in Section 2.3. In contrast, large 

companies are more capable at manufacturing, marketing and distributing medical 

devices. As a result, in the past decade emerging companies have become a source of 

new innovative products for the larger firms' product pipelines and they in turn have 

become a means to take products to market for smaller companies. Today, a common 

exit-strategy for investors and founders of early start up companies is the near future 

acquisition by a larger medical device player (Appendix A) as opposed to long-term 

corporate growth strategies for a return on their investment. 

In the last 4 years, there have been approximately 265 merger and acquisition 

deals in the medical device industry, as represented in Table 6. Of the 71 deals in 2003, 

45% were comprised of deals in the cardiovascular and orthopedic markets. However, 

between 1998 and 2003 9% of deals were in the diagnostic imaging sector.'' 

Table 6: Latest Merger and Acquisition Trends 

Source: Windhover - Review of Emerging Medical Device Deals 2004'" 

Total # of Deals 

$ Volume of 
Deals (Billions) 

The medical device industry has undergone major structural change and 

continues to do so. There were almost 300 acquisitions worth more than $16 billion 

between 2001 and 2002 alone. The push for acquisitions has been the result of medical 

'' Windhover's Review of Emerging Medical Ventures: In device M&A, Happy Days are Here 
Again [online], 2004. 

77 

$1 3.3 

6 1 

$8.8 

56 

$5.3 

71 

$9.2 



technologies companies bringing more new products to market faster, narrowing 

margins from aging products, and the growth seen in managed healthcare.lg 

However, it should be noted that in the past 6 years only 10% of acquisitions 

involved the top 3 medical device acquirers (Medtronic, Boston Scientific, Johnson and 

Johnson), that is only 38 out of the 407 known deals." This implies that deals and 

acquisitions are becoming more diverse and common place with smaller players within 

the industry, giving rise to consolidation. Another notable trend has been larger 

companies being involved with earlier stage deal making characterized by risk sharing 

with emerging companies and extensive use of earn-outs and licensing  agreement^.^' 

There are two dominant reasons that explain why mergers and acquisitions occur 

in the general healthcare industry. The first is in order for larger companies to maintain 

the double-digit growth rates demanded by their investors. The second is to make long- 

term investments into their product pipelines. Although acquisition is not the end goal of 

many founders of medical device firms, the possibility of acquisition is attractive to 

venture capitalists thus reducing the difficulties in raising financing. 

In conclusion, there is a significant barrier to entry for emerging companies to 

become fully integrated. It is also extremely difficult for larger companies to duplicate the 

innovative nature of emerging companies. As a result a mutual dependency between 

established and emerging companies has occurred. There is an accepted practice for 

emerging companies to develop products to a commercial stage for the purposes of 

partnering or acquisition by larger companies. This is supported by merger and 

19 Medical Device Link: Business Planning and Technology Development [online], 2004. 
20 Windhoverk Review of Emerging Medical Ventures: In device M&A, Happy Days are Here 
Again [online], 2004. 
21 Windhoverk Review of Emerging Medical Ventures: In device M&A, Happy Days are Here 
Again [online], 2004. 



acquisition trends over the past 6 years. However, these acquisitions and mergers are 

also happening more often with smaller players. This could be a sign of consolidation or 

effort for smaller companies to either survive, grow larger or to maintain their own 

product pipelines. 

2.3 Innovation 

Small companies have made a disproportionately larger contribution to the 

development of innovative technologies than larger medical device companies. In the 

US, small companies (earning revenues of less than $100 million) generate 28% of R&D 

spending by the industry, but contribute only to 10% of total sales.22 Product innovation 

and the acquisition of technology are critical to medical device companies to sustain 

growth and therefore many of these truly innovative emerging companies are quickly 

acquired by larger players. 

Small companies are better innovators than larger companies for a number of 

reasons. The first is their ability to take on riskier projects because they are less confined 

by set acquisition criteria, allowing for more "exceptions to the rule". Smaller companies 

can also change the direction of product development path more quickly due to fewer 

decision makers in the process. Another advantage for smaller companies is they are 

generally closer in proximity to end users, in most cases the inventor being an end user 

who is actively involved in the product development process. In the same respect, 

smaller companies have greater ties and access to leading-edge academic research 

through personal contacts of inventors. Finally, there is generally more direct 

communication between product developers and key decision makers in smaller 

22 CMS Medical Devices and Supplies: Health Care Industry Market Update [online], 2003. 
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companies. All of these factors allow for smaller companies to be better innovators. 

Below, are a number of other sources and factors that affect innovation: 

Sources of Innovation: 

Academic research environments - grants support research into new ideas 

Incubators - provide resources and opportunity to develop new 
ideaslconcepts 

End users - who recognize a better procedure or tool than what is currently 
available 

Factors Affecting lnnovation 

Industry - regulatory, reimbursement and managed care costs impacting 
medical device development 

Consumer awareness - increased attention to usability and human factors. 

Technology awareness - innovative materials, miniaturization, information 
technology or consumer oriented design. 

Market awareness - looking ahead at industry trends and knowing what 
consumer /big medical device companies will need in the future. 

Corporate culture - incorporates, encourages, and maintains innovative 
thinking in product development. 

Building lnnovation Culture 

Cultural innovation encompasses companies communicating to and instilling in 

their employees the value of innovation. This can be done, for example, by evaluating 

employee contributions in this area during performance reviews. Essential for creating a 

climate that allows innovation to happen is to be open and listen to new ideas, tolerate 

risk taking, and foster trust and respect for others in the work place. Other means of 

building an innovation culture include the following: 

Physical environment - avoid cubicle spaces, open team meeting spaces 
or rooms in close proximity. 



Industrial Designers -treating them as partners and not as contractors or 
stylists because they are creative by training and by nature and more likely 
to provide innovate ideas.23 

Reward success more than you punish failure with new ideas 

Avoid design by consensus as it weeds out innovation at times - keep 
design teams large as possible and free of strong leaders with the 
discretion to buck the consensus. 

Study how devices are used in the field carefully - a rich source of new 
ideas 

Do not do conduct rigid or carefully planned testing - test devices with 
thought leaders already skilled with similar technologies and over extended 
periods 

Product innovation itself can be imitated, if not adequately protected by patents. 

However, other types of innovation such as process innovation, the way people are 

managed and the resulting culture, and marketing innovation are more difficult for other 

companies to imitate. These provide key competitive advantages to medical device 

development companies that are able to identify and apply them. 

2.4 Industry Value Chain 

A value chain represents a collection of activities that are performed to design, 

produce, market, deliver and support the development of a product. Value activities are 

the building blocks by which a firm creates a product valuable to the b ~ y e ? ~ .  In order for 

a company to derive a competitive advantage, its value chain has to provide lower cost 

or better differentiation in product commercialization than its competitors. Therefore, a 

value chain can be used to compare a firm's current position with the strategy selected 

in order to assess any strategic gaps. 

23 Medical Device Link: Eight Ways to Kill Innovation [online], 2003. 

24 Porter, Michael. Competitive Advantage: Creating and Sustaining Superior Performance. (New 
York: The Free Press, 1985). 



A cost advantage for a firm can come from either reducing the cost of individual 

value chain activities or by reconfiguring the value chain. A differentiation advantage 

maybe achieved either by changing individual value chain activities to increase 

uniqueness in the final product or by reconfiguring the value chain. The medical industry 

value chain is represented in Figure 5. 
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Fully integrated medical device companies, such as Johnson and Johnson or 

Medtronic Inc., generally have a product commercialization process that encompasses 

the length of the value chain, including all support activities. However, in the past 

decade, there has been a trend for these larger companies to outsource the R&D 

component of value chain due to the high risk and high investment associated with it. 

Historically, R&D was a core competency for large medical device companies; today that 

competency has shifted to maintaining their established marketing, sales and distribution 

channels. To compensate for this shift away from R&D competency larger companies 

often have a strategy of acquiring smaller companies that have surpassed the risky 

stage of product development and have proven market ready products. 

The ultimate basis for differentiation is a firm and its product's role in the buyer's 

value chain, which determines buyer needs. In this case of MDX Medical, the buyers 

would be the larger medical device company to which it intends to push its products. 

Gaining and sustaining competitive advantage depends on understanding not only a 

firm's value chain but how the firm fits in the overall value system of its buyers and 

sellers. This will be explored in Chapter 3's analysis of MDX's value chain. 

2.5 Competitive Analysis - Porter's Five Forces 

A competitive analysis or an awareness of the competitive forces at play can help 

a company stake out a position in its industry that is less vulnerable to attack. The six 

forces governing competition in an industry are: threat of new entrants, bargaining power 

of sellers, bargaining power of buyers, threat of substitutes and rivalry among existing 

compet i tor~.~~ 

25 Porter, Michael. Competitive Advantage: Creating and Sustaining Superior Performance. (New 
York: The Free Press, 1985). 



The competitive analysis below is based on small and large companies in the 

business of acquiring and developing emerging technologies in the global medical 

devices industry. 

2.5.1 Threat of New Entrants: Moderate to High 

New entrants refer to new companies interested in developing and 

commercializing medical device technologies. The threat of new entrants would be 

moderate to high in the medical device sector based on the following factors. 

(+) Growth of Medical Device lndustry 

The global medical device industry has grown at a rate of 8% per year and this is 

expected to continue in the coming years. Most of this growth has been seen in the 

cardiology and orthopedic market segments. With the success of many companies in 

these industries it has attracted new entrants to the industry. 

(+) lndustry Demand for Smaller, Cost-effective, Efficient & Non-lnvasive Devices 

The medical device developers and end users are well aware of the need for new 

medical device technologies that reduce cost and save time. This need is pushed by the 

cost cutting measures of Managed Care Organizations and the requirements of 

regulatory bodies such as the CMS. This has lead to entrepreneurship within end users 

that are able to identify or develop innovative new tools and procedures to meet these 

market demands for new medical device technologies. 
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(+) Acquisition Environment 

Acquisition of smaller or emerging medical device technology companies by 

larger more established companies is common and a generally accepted exit strategy for 

founders of emerging medical device companies. Additionally, the number of 

acquisitions within the medical device industry has increased over the past 6 years and 

they are expected to continue. These acquisitions provide a source of innovative 

technologies to fill the product pipelines of larger medical device companies. This is 

encouraging to founders and inventors to build new companies with the specific goal of 

being acquired. 

(-) Poor Financing Environment 

Small medical device companies have experienced limited access to capital. 

Access to capital has become limited for small medical device companies as a result of 

venture capitalists becoming more conservative in their evaluative processes and capital 

contributions. The reason for this is protracted investment periods and limited liquidity 

options associated with medical device startups26. As a result it is currently more 

challenging for start ups to secure venture financings. 

(-) Experienced Management Teams 

The product life cycles for medical devices are relatively short because 

competitors are continually developing smaller, faster and cheaper versions of existing 

devices. Therefore this amplifies the need for small companies to have a strong 

26 CMS Medical Devices and Supplies: Health Care Industry Market Update [online], 2003. 



management team and execution strategy to ensure the technology is developed 

efficiently and effectivelyz7. 

(-) Regulatory Environment 

The term "regulatory environment" loosely refers to all constraints and challenges 

to technology adoption placed by the FDA, CMS, and Managed Care Organizations. Any 

new technology that is brought to market has to ensure that it meets the requirements 

for all of these organizations. This is a major barrier to entry for potential companies that 

are unable to negotiate these requirements with their product ideas. Additionally, user 

fees for medical device applications for FDA approval have also gone up by 35% further 

challenging emerging medical device companies. 

There is a legitimate threat of new entrants to incumbent medical device 

development companies. This threat is moderate to high due to a growing industry 

combined with a market demand for low cost and more efficient technologies. New 

companies are entering the market to meet these demands and with the added incentive 

of being acquired as an early exit strategy. These factors are somewhat tempered by 

challenges associated with acquiring financings, regulatory approvals and experienced 

management to successfully take products to market. 

2.5.2 Bargaining Power of Sellers: Low 

The primary sellers in this analysis refers to those individuals, institutions or 

companies interested in licensing or selling early stage technologies for commercial 

development to other companies, such as MDX or larger medical technology companies. 

*' CMS Medical Devices and Supplies: Health Care Industry Market Update [online], 2003. 
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The bargaining power of sellers in this industry is generally low as a result of the 

following factors: 

(+) Big Medical Device Companies 

Increasingly price-competitive marketplace has motivated industry to source 

cutting-edge technologies from universities rather than rely on internally funded research 

in order to save time and moneyz8. Larger medical device companies tend to be able to 

offer more for a license of potential new technology and this increases the bargaining 

power of university technology transfer offices or other inventors over emerging 

companies. However, many inventors and university technology transfer offices do see a 

greater value in licensing to emerging companies as they are less likely to shelve the 

technology and more likely to maintain the inventors involvement. 

(+) Institutional Technology Transfer Offices 

University institutional technology transfer offices are becoming more active and 

knowledgeable in bringing potential buyers and inventors to the table. This experience is 

allowing for greater bargaining power on the sellers side. 

(+) Innovation 

If a technology is a substantially innovative and its intellectual property well 

protected than a seller could argue a strong bargaining position, by presenting the 

technology to potentially more interested parties. However, the issues represented in the 

following two opposing forces reduce this position. 

28 Prybutok, V.R., and Spink, A., "The Transfer and Commercialization University-Developed 
Medical Imaging Technology: Opportunities and Problems," IEEE Transactions on Engineering 
Management, Vo1.46, No.3, (August 1999). 



(-) Dysfunctional Companies 

Many dysfunctional companies are already in a difficult situation due to debt, 

legal or pressures from their investors. As a result, they do not have the necessary time 

or capital to negotiate the best deal and therefore their bargaining position is weakened. 

(-) Inexperienced Inventors 

A great majority of innovative inventors are academic, end user professionals, or 

basement based technology developers. Ordinarily, when these inventors approach 

other companies to develop their technologies they have proto-typical technologies that 

have a great deal of risk associated with them. In addition, these inventors lack the 

experience in negotiating licensing deals. Together these factors reduce the bargaining 

power of sellers. 

A strong IP position and a real innovative technology will always provide a good 

bargaining position for the seller. However, this strong position is compromised by their 

general inexperience and the risk associated with their early stage technologies. 

2.5.3 Bargaining Power of Buyers: Low to Moderate 

Buyers in this competitive analysis refer to larger medical device companies 

interested in licensing or acquiring new technologies or companies for their product 

pipelines. The bargaining power of buyers is considered low to moderate for the 

following reasons: 

(+) Few Buyers and Many Sellers 

The industry is highly fragmented with many small companies and few larger 

sized companies with the capabilities to develop, market, and distribute products. This 



results in larger medical device companies having an assortment of technologies to 

choose from leaving sellers competing for partnerships. The larger companies are also 

more experienced than the emerging companies in negotiating licensing deals. Together 

these factors increase the bargaining power of buyers. 

(+) Buy-Out Threat 

A major threat for emerging companies attempting to partner or license a 

particular technology to large medical device companies is having the whole company 

acquired instead. For some companies this can be a positive event and a part of a 

planned strategy. However, it can also mean loosing an opportunity to develop other 

technologies to grow and establish itself as a medical device development company. 

Large medical device companies have the capital and resources to act on this option. 

This is a considerable bargaining position for the buyer. 

(-) Demand for New Pipeline Technologies 

innovation is not a core competency for most large medical device companies 

and therefore they are dependent on emerging companies to fill their pipelines. Though 

large companies have the capital to license and or acquire technologies of interest they 

may still find themselves competing with other major players in the industry for particular 

emerging technologies. This competition would reduce the bargaining power of buyers 

over sellers. 

(-) Differentiation 

Innovative technologies are generally differentiated and patent protected 

products and therefore buyers cannot necessarily go elsewhere for the same 

technology. Therefore differentiated products reduce the bargaining position of buyers. 



Overall buyers have a low to moderate bargaining position. Their strengths come 

from their size and capital backing however their bargaining power is weakened by their 

growing dependence on emerging companies for innovative new technologies to fill their 

pipelines. Additionally, these emerging companies, especially those with large market 

technologies can be shopped to more than one big player in the industry which also 

reduces the bargaining power of buyers. 

2.5.4 Threat of Substitutes: High 

The substitutes in this analysis refer to new products that may offer an alternative 

to consumers over a particular company's product. In the medical technology industry 

there is a high threat of substitutes due to the high turn over rate of medical technologies 

and high rate of new entrants into the market. 

(+) Obsolescence 

The threat of obsolescence is significant in the medical device industry due to the 

relatively short product life cycles. On average a lifecycle for a medical device product is 

less than 2 years due to the ongoing demand and industry response rates for smaller, 

faster, and cheaper versions of existing technologies. 

(+) New Technology Applications 

A major development and cause for growth in the cardiology market has been 

the combination of medical devices such as stents with drugs. Other new applications 

involve new materials, wireless and internet based technologies. The advent and 

exploration of new technology applications and combination products further increases 

the threat of substitutes. 



(+) Demand for Alternative Products 

Managed care organizations and even patients are seeking options to currently 

available technologies that would be less invasive and less expensive. Patients are 

becoming more knowledgeable and researching their options before receiving medical 

treatment. For example, in radiation therapy it is a common occurrence for patients to 

specifically ask for an IMRT treatment for their cancers. When a clinic does not provide 

that treatment option, patients choose to go elsewhere. As a result, increased 

knowledge of MCOs and patients is increasing the threat of substitute products. 

(-) Patents 

Though patents offer protection of a companies innovation, they can often be 

circumvented or even challenged if they are not arduously written. Unlike "composition of 

matter" patents filed by pharmaceutical companies for their drug products, the "utility" 

patent can potentially be navigated around by competitors. Patents can either support 

the threat of substitutes or negate them. However, if filed by an experienced agent, 

patents can serve as a potential barrier to substitute products. 

The threat of substitutes in the medical device industry is very high due to the 

rapidly growing and technologically advancing industry. This is a significant force in the 

competitive landscape that has to be addressed by all large and small medical device 

development companies. 

2.5.5 Rivalry Among Existing Competitors: High 

Existing competitors refers to those emerging companies in the business of 

developing and commercializing medical device technologies. The rivalry among existing 

competitors is high due to the following factors: 



(+) Similar Technology Sources 

The sources for new innovative technologies are fairly well known. Therefore, 

rivalry will occur amongst competitors or larger medical device players searching for 

innovative new products for development. 

(+) Similar Financing Sources 

In order to develop new innovative technologies emerging companies must 

compete with each other for venture capital (VC) dollars. The number of VCs has not 

grown and they have become more discriminating in the technologies they invest in, as a 

result this has increased rivalry among existing competitors for VC dollars. 

(+) Self-Funded Big Device Companies 

Large medical technologies companies have revenue dollars that can be put 

towards internal or outsourced R&D. These large company's R&D efforts can compete 

with smaller med tech companies attempting to develop innovative products in-house. 

Though these larger companies are understandably less successful at "innovating" 

compared to their smaller counterparts, they do have ready access to capital that can be 

invested internally or outsourced to other R&D companies. For that reason, rivalry 

amongst existing competitors is increased. 

(-) Highly Fragmented Industry 

The global medical device industry is substantial in size, valued at $190 billion 

and highly fragmented with numerous niche medical device companies and products. As 

a result, rivalry amongst existing competitors is reduced due to the diversified and non- 

competing products being developed by emerging companies. In addition, the large and 



growing global medical device market provides competing companies an opportunity to 

capture some of the available market share. 

In general, the rivalry among existing competitors can be defined as high mainly 

due to the limited resources that are shared by competing companies such as access to 

new technologies and capital. Additionally, big medical device players have a 

competitive advantage in technology development due to their internal source of capital 

and other resources. 

2.5.6 Competitive Landscape 

This Porter Five Forces' analysis of the global medical device industry finds the 

industry to be moderately attractive, leading to the expectation of moderate to average 

industry profitability. Furthermore, the greatest competitive forces faced by emerging 

medical technologies companies comes from the constant threat of new entrants and 

substitute products. Emerging companies are further challenged by a competition for 

limited new technology and financial resources within their industry. A review of the 

factors affecting each of these forces provides the following strategies (Table 8) for 

emerging companies to negotiate this competitive landscape: 



Table 8: Competitive Advantages Sought for Emerging Medical Device Technology Companies 

Force 

Threat of New Entrants 

Threat of Substitutes 

Bargaining Power of 
Sellers 

Bargaining Power of 
Buyers 

Rivalry Among 
Competitors 

Competitive Advantage Sought 

Better access to capital. 
Experienced lead management team that can avoid costly 
mistakes and timely learning curve lessons. 
Better understanding of regulatory environment. 
Better innovators at meeting market demands. 

Find strong marketing partners. 
Greater awareness and uptake of new technology 
applications. 
Very strong patent protection that is not easily circumvented. 

Be more attractive to sellers than large or competing 
companies. 
Better negotiators with dysfunctional companies and inventors. 

Stronger industry contacts with large medical technology 
companies (good reputation). 
Large market products that are well differentiated and patent 
protected. 

Better access to capital and new technology sources. 
Stronger relations with big players. 

2.6 Key Success Factors 

The analysis of the medical device industry has provided a look at the external 

forces and trends impacting new and emerging companies. The largest market growth 

has been seen in ROW countries with the U.S. still holding the largest share of the global 

medical device market. A critical success factor for any emerging company is its ability 

to innovate. It is innovative technologies that can respond to the market drivers 

illustrated in Table 4 all the while meeting the requirements of regulatory agencies which 

substantially impact new product adoption. Large established medical technology 
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companies have not been able to duplicate the innovation seen in these emerging 

companies. This has resulted in a mutual dependency between established and 

emerging companies in providing new commercial products to the market. In order to 

counter the competitive forces faced by emerging companies, competitive advantages 

need to be sought, such as those summarized in Table 8. 

From this analysis there are two categories of key success factors that can be 

derived for emerging medical device companies such as MDX. The first is related to 

market trends and demands and the second is related to the business strategy of 

emerging companies involved in developing medical device technologies. 

The success factors related to the current industry are summarized below: 

Target growing market segments such as: cardiology, orthopedics, and diagnostic 

imaging. 

Seek ROW market opportunities. 

Respond to industry market drivers and demands of regulatory agencies for cost 

effective, non-invasive, easy and quick to use medical devices that will increase 

patient flow through. 

The success factors related to medical device development strategy execution 

are summarized below: 

1. Obtain greater access too new innovative technologies for acquisition over 

competitors. 

2. Be able to effectively identify, acquire and develop those technologies aligned 

with larger medical device partner's needs. 

3. Achieve cost and, or differentiation advantage over competitors through value 

chain activities leading to faster and lower cost product development process. 1.e. 

experienced management and better fit with industry value chain. 



4. Be better innovators internally. 

5. Have a greater and stronger industry contacts with potential partners. 

Chapter 3 provides an internal analysis of MDX Medical. This analysis attempts 

to identify the company's core competencies and strategic issues related to these key 

success factors. 



INTERNAL ANALYSIS 

The internal analysis examines MDX's business model and strategy with respect 

to the key success factors identified in Chapter 2. This analysis begins with a closer look 

at MDX's value chain and its proposed fit with the industry value chain. This is followed 

with an introduction to one of MDX's key assets, its people. Once the value chain and 

the people involved are identified then the three components of the technology 

development curve, in which MDX intends to focus, is analyzed individually. Once this is 

done, a closer look at the Company's first product, the AVID System is undertaken to 

see how its acquisition and development have fit into MDX's business strategy thus far. 

MDX's current organizational structure and impact of new technology acquisitions are 

also analyzed. Finally, the key core competencies and strategic issues are identified. 

3.1 MDX Value Chain 

MDX's value chain is based on acquiring technologies that have surpassed the 

proof of concept stage and developing them to a commercial stage for potential licensing 

to or acquisition by a larger industry player. MDX's intended place in the value chain, 

represented in Figure 7, extends only as far as outbound logistics. At this point MDX's 

commercial product would be licensed to a larger medical device company. The partner 

would then continue the value addition process through marketing, sales and distribution 

services. 
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Competitive advantages need to be achieved in the value activities comprising 

MDX's inbound logistics and operations. These advantages can occur by reducing costs 

of these activities or differentiating the way in which they are performed. In the following 

analysis, a look at the primary and support activities behind MDX's value chain will 

identify key value activities where these advantages maybe sought. 

3.1 .I lnbound Logistics 

Inbound logistics refer to activities involving inputs into a Company's product 

development process. In the case of MDX, the primary input would be new innovative 

medical device technologies for commercial development. The value activities involved 

in this phase of the value chain are: technology sourcing, evaluating and acquisition. 

The competitive advantages by which MDX sources, evaluates and negotiates 

deals for new technologies will likely be associated with how the Company differentiates 

itself from competitors. As identified in Chapter 2's competitive analysis (Table X), MDX 

has to be able to access a greater number of new technologies and be more attractive to 

sellers of these technologies than its competitors. MDX will need to establish technology 

sourcing activities or processes that will create these advantages. 

The key support activities that will need to be outsourced for these processes will 

be regulatory, legal, patent and technology expertise. All of these functions are critical 

core competencies required for successful medical device development. At this time 

MDX does not have the resources or enough work to justify building these capabilities in 

house. These activities do not provide any cost or differentiation advantage over 

competitors, as they can be accessed by any medical device development firm. This is 

another area where competitive advantages need to be sought. 



3.1.2 Operations 

Operations refer to those activities that are associated with transforming inputs 

into the final product form. All value activities in operations related to hardware design, 

development, and manufacturing are outsourced to a specialized engineering and 

design firm. This firm was selected because it had the necessary equipment, 

engineering expertise, and reputation for developing quality hardware systems. 

Outsourcing of this function provides MDX with access to a greater engineering 

staff and capabilities than it could afford to bring in house at this time. Therefore this 

strategy results in a cost advantage for MDX in the short term. 

MDX will design and develop all software in-house, for its medical device 

products. The main cost behind development of software is human resources multiplied 

by time it takes to create the software product. There is an opportunity for establishing 

differentiation and cost advantages in this process over time through increasing software 

development competency, developing software modules and tools that can be applied in 

future products, and building a more efficient software development infrastructure. 

3.1.3 Outbound Logistics 

Outbound logistics are those activities associated with collecting, storing, and 

physically distributing the product to buyers. In the case of MDX this primarily refers to 

the process of partnering or licensing the final commercial technology to a larger 

reputable medical device company capable of successfully marketing, selling and 

distributing the end product. 

At this time MDX has not yet acquired a partner for its AVID System. The only 

identifiable, yet unproven, competitive advantage that differentiates MDX from 



competitors is the industry contacts and networks brought to the Company by its VP 

Business Development and President. This differentiation advantage could be built on by 

seeking activities that would further strengthen and develop the networks and 

relationships with potential partners. 

In conclusion, a fit between MDX's business model and the industry value chain 

does exist. MDX has hopes to identify and develop innovative medical device 

technologies that will be of interest to larger medical device companies. These 

companies are in search of innovative new medical devices to fill their drying product 

pipelines. In order for MDX to be successful it needs to attain competitive advantages in 

the value activities comprising its value chain. 

3.1.4 Future Value Chain 

As MDX acquires new technologies and grows it is anticipated that previously 

outsourced operations such as market research, hardware product design and 

regulatory applications will be brought in-house (Figure 6). 
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In the future, MDX intends to bring in house hardware development capabilities. 

Due to the high capital cost of specialized equipment and design expertise needed in 

hardware development, it is unlikely MDX would bring this core competency in-house for 

the AVID System. However, this is possible for a future technology. In-house hardware 

development capabilities provide a cost advantage, time savings and greater flexibility in 

the product development process. 

3.2 The People 

A core asset to MDX Medical is the management, board and product 

development team it has assembled. The Company's success and efficiency in 

accessing, evaluating and acquiring new technologies is routed in the management 

team's networks and industry experience. This is also true for seeking potential partners 

at the end of its product development process. 

MDX's ability to successfully develop innovative medical device technologies is 

based on not only the experience and knowledge behind its product development team 

but on the innovation culture the management team is able to establish. 

3.2.1 Management and Board 

MDX Medical has assembled a number of key players to its management team 

and board of directors (Table 9). As can be seen in Table 9, the majority of the 

management and board have been with the Company less than a year and bring with 

them extensive industry experience. Every member of the executive management team 

has been involved in building or growing medical technology companies. Additionally, 3 

of the 6 members of the management team have commercialized medical devices in the 

past. 



Table 9: MDX Management Team and Board of Directors Experience as at June 1,2004 

Position Experience Industry Other Experience With MDX 

President, 
Chairman 1 

Over 15 
years 

Medical Device Built Company & 
Commercialized Products 
Industry Achievement 
Awards 

< 6 
months 

CFO, Director 2 Over 20 
years 

- - 

Investment1 
Banking 
Finance 

- - - 

Built Company & 1 year 
Commercialized Products 
(non-medical) 

VP Corporate 
Development 

Over 25 
years 

Medical Device 
Pharmaceutical 
High 
Technology 
Finance 

Assisted Corporate 
Development and 
Finance of Medical 
Companies 

1 year 

VP Business 
Development & 
Marketing 

Over 20 
years 

Built Companies & Medical Device < 1 year 
Commercialized Products 

Senior Project 
Manager 

Over 16 
years 

Software 
Medical Device 

Commercialized Products < I year 

Corporate 
Affairs 
Manager 

Director 3 

Over 6 
years 

Medical Device 
Pharmaceutical 
Government 

Corporate Development 
lnvestor Relations1 
Communications 

3 years 

Over I 5  
years 

Medical Device Built Companies 
Product(s) 
Commercialized 
Industry Achievement 
Awards 

Corporate Development 
Finance 

Corporate lnvestor 

< 6 
months 

Over I 8  
years 

Over 20 
years 

Medical Device 
Accounting 

Law 

Director 4 < 6 
months 

4 years Director 5 

Director 6 Over 20 
years 

Accounting Corporate Accounting 4 years 

MDX's board of directors is comprised of 6 members. However, only 3 of these 

members have direct medical device industry experience. The other 3 are a major 
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shareholder, CFO, and the company's treasurer. MDX's board has not been formally 

involved in the Company's direction and strategy planning. The Company's direction is 

currently provided by the President (interim) who is also the Chairman of the Board. 

3.2.2 Software Development Team 

The Company has a built an internal product development team consisting of 

three software engineers and a quality assurance team under the direction of an 

experienced and certified Senior Project Manager (Table 10). Most of these individuals 

come from larger corporations and have followed products through to commercialization. 

Table 10: MDX Product Development Team Experience 

Position 

Software Team 
Lead 

Software 
Engineer 1 

Software 
Engineer 2 

Senior Quality 
Assurance 
Manager 

Technical Writer 

Experience 

Over 5 years 

2 years 

Over 8 years 

Over 8 years 

Over 17 
years 

Industry 

Medical 
Imaging 
Software 

Software 

Software 

Software 

Software and 
Medical Device 

Other Experience I With MDX 

Medtronic SNT Inc. 
Marketing Tradeshows 
Products 
Commercialized 

< I year 

Medical Software 

Software Product 
Commercialized 1 k:nths 

2 years 

Microsoft/ MacDonald 
Dettwilerl R&D Projects 
Product Commercialized 

< 8 
months 

At this time, the relatively new yet experienced software development team is 

focused on the commercial development of the AVID System software. The Company 

Medical Device, 
Electronics Software 
Commercialized 

< 6 
months 



has paid for certain members of this team to receive special software development 

training for a new programming language required for the development of this project. 

3.2.3 External Expertise 

MDX has three external sources of expertise that it has contracted to assist in the 

commercial development of the AVlD System. These external experts are a hardware 

engineering firm, regulatory affairs agency, and patent counsel. 

The Company contracted the reputable product engineering firm to assist with 

the design and manufacturing of the AVID'S hardware units. The firm possesses over 20 

years of experience in designing and commercializing medical device technologies. 

They have successfully manufactured AVlD alpha units and are currently manufacturing 

beta units. This firm has been instrumental in assisting in the design of the commercial 

AVlD hardware. 

Other external expertise includes a U.S. based regulatory affairs firm specializing 

in FDA applications for medical devices. This firm was instrumental in achieving a Class 

I designation for the AVlD System which allowed for its exemption from a formal 510K 

application saving MDX time and cost. Though the Company already knew that it could 

apply for the exemption it was not aware of the process or procedure involved. 

Therefore, additional time was saved in applying for this exemption. 

MDX has worked with two patent law firms. The first is a local firm utilized by 

UBC for patent issues related to the AVlD System. This firm was carried over by MDX 

when the AVlD System was licensed due to its knowledge of the project. This firm 

ensures the patents are maintained and that any new patents put forward by the Senior 

Project Manager are filed. The second is a local firm having one lawyer on staff with 



medical device experience. This firm was utilized to conduct a preliminary due diligence 

on intellectual property (IP) surrounding a potential technology of interest. However, they 

proved to be a costly and did not provide the direction the company required. At this time 

both IP firms provide limited proactive involvement in strategy and direction to the 

Company concerning its IP position. Internally, the Senior Project Manager directs all 

AVlD regulatory and IP issues to the appropriate firm. 

In summary, the company has outsourced two critical capabilities related to 

technology development and those are IP and regulatory affairs management. Due to 

the early stage nature of MDX this is unavoidable. However, these sources could be 

utilized or empowered to ensure in-house learning is taking place and no possible 

oversights are being made in the IP and regulatory affairs in product development. 

3.2.4 Medical Advisory Board 

MDX Medical has established a medical advisory board that is comprised of two 

medical physicists. The Chair of this board is the inventor of the AVlD System and the 

other member is a Senior Medical Physicist at the BC Cancer Agency. This board had 

been utilized extensively by MDX's product development team in design and testing of 

the AVlD System. 

MDX intends to add relevant expertise to this board as it acquires new 

technologies. The Company realizes the importance of involving opinion leaders and 

innovative thinkers. The medical advisory board members are currently compensated 

through stock options and at consultant rates when conducting clinical testing on behalf 

of the company. 



3.2.5 Key Issues and Core Competencies 

The core competencies associated with MDX's people can be summarized as 

follows: 

1. The Company has an experienced management team with proven capabilities in 

the commercialization of medical device technologies. This will allow for 

avoidance of costly mistakes common to emerging companies with 

inexperienced management teams. 

2. The Company has an experienced project manager and software development 

team with proven skills in software product development. Many of the members 

of this software team bring experience and process knowledge from more 

established and reputable companies which allows for knowledge transfer and 

increased efficiency and technical capabilities in the product development 

process. 

3. The Company has an active medical advisory board which brings further 

expertise in-house. 

The key issues related to the people of MDX are the following: 

1. There is limited medical device industry representation on the board of directors. 

Furthermore, there is little direct involvement in the direction and strategy of the 

Company which may also be related to the lack of industry experience for many 

members. 

2. The Company has outsourced two critical capabilities required in medical device 

development and those are IP Management and Regulatory Affairs. Though this 

is unavoidable, a more proactive involvement from these firms is required. 



3.3 New Technology Sources 

A very critical component of MDX's business is the acquisition of new 

technologies. MDX vitally needs new technologies to support its product pipeline. The 

Company's AVlD System is anticipated to reach market launch by fall of 2004. As will be 

shown later, the AVlD product's small market size will not be enough to support 

corporate operations and growth. 

In order for an acquisition to occur the Company must first gain access to 

potential technologies of interest. There are three key sources of new technologies for 

MDX. The first is UBC and its affiliated hospitals and institutions. The second is 

dysfunctional companies and the third is through industry contacts and networks of 

MDX's board and management team. An in-depth discussion of each of these sources 

will be carried out below and followed with a summary of core competencies and key 

issues that are identified. 

3.3.1 UBC and Affiliated Hospitals and Institutions 

A key source for potential new technologies, stated by MDX, is through its Master 

Agreement with UBC. The agreement provides the Company with a "first look at 

medical device technologies filed with UBC and its affiliated hospitals and institutions 

(Table X). The agreement was granted in November of 1999 for a five year term, which 

is set to expire in November 2004, this year. UBC has agreed to renegotiate the 

agreement but it has informed the Company that it will not have the "first look exclusivity 

that was provided in the original agreement due to changes in UBC's policies for 

granting Master Agreements. Therefore, the future value of this asset is uncertain and 

depends greatly on the re-negotiated terms. 



MDX can attribute two medical device technology acquisitions to this agreement, 

of which only the AVlD is being carried through commercial development. The AE 

Osteoporosis Monitor was returned to UBC in 2002 because initial studies revealed the 

technology was still at the proof of concept stage and further costly and lengthy clinical 

studies were required. MDX has been presented with only two other technologies 

through this agreement, unfortunately neither met the Company's acquisition criteria of 

having adequate "proof of concept" work completed. 

MDX Medical does not have exclusive rights or any formal agreements with any 

other universities or institutions at this time. However, the Company believes its unique 

business model maybe of interest to university technology transfer offices and research 

institutions due to the potential for inventors to remain involved in their technology's 

development. This is important to inventors who prefer continued involvement in the 

commercial development of their invention. Larger medical device corporations are 

looked negatively upon because they are not accommodating to this factor and there is 

also a real fear that the inventor's technology is more likely to be shelved by a larger 

corporation than a smaller one. 

MDX believes the successful commercialization of the AVlD System, a UBC 

technology, and the resulting affirmation of its business model will support the formation 

of new formal relations with other institutions such as SFU or universities and research 

institutions in other Provinces and the U.S. In addition, it strengthens MDX's negotiating 

position with UBC. 

Currently, UBC and SFU together have approximately 18 medical device related 

technologies that are available for license2'. At this time, none of these technologies fit 



MDX's requirements for acquisition. In the close to 5 years of having a Master 

Agreement with UBC, only one technology meeting MDX's criteria has been put forward. 

3.3.2 Dysfunctional Companies 

Other potential sources of new technologies that MDX has identified are 

dysfunctional or broken companies. In these companies inadequate management, 

technical expertise, or financial resources have prevented the company from 

commercializing its products. 

To date MDX has evaluated two dysfunctional companies with potential 

technologies for commercial development. The first which will be referred to as 

Company A, was deemed dysfunctional due to financial constraints and the inventor and 

major investor having commitments to other projects. Company B was unable to move 

forward with the commercialization of its proprietary technology due to a highly 

dysfunctional management team that was deeply invested in the company and unable to 

work together or agree on key decisions to allow the company to move forward. These 

companies were brought to the attention of MDX by industry contacts of the 

management team. 

There are a number of challenges when seeking technologies from dysfunctional 

companies. In many cases founders, early investors and inventors tend to over valuate 

their technology. This leads to a great deal of time being invested in negotiations by the 

acquiring company before a deal can be reached. Furthermore, due to the history behind 

the Company the due diligence process on the technology of interest becomes 

significantly lengthened which then adds to cost and time for the acquiring company. 

This is not generally the case when acquiring technologies from a University. 



3.3.3 Board and Management Contacts 

It is believed that MDX's management team and board will play a critical role in 

sourcing potential technologies through their industry contacts and personal networks. 

The technologies may still originate from universities, dysfunctional companies or other 

inventors. However, having a personal contact within the institution or company will 

result in a smoother negotiation process. Though MDX management has spoken of this 

as being another source of technologies there is no formal process in place to ensure 

the board and management are actively involved in sourcing technologies in this 

manner. At this time only a handful of technologies have been brought forward in this 

manner. 

3.3.4 New Technology Management 

A critical core competency for a company dedicated to the acquisition and 

development of innovative new technologies is an effective process for seeking new 

opportunities. At this time the key persons involved in the search for new technologies 

are MDX's VP of Corporate Development and President. The VP of Corporate 

Development has over 25 years experience in the medical health industry with an 

extensive background in conducting due diligence on pharmaceutical and medical 

technologies for investment and acquisition purposes. The President has also 

successfully acquired and developed technologies as a CEO in a former company. 

MDX has recently initiated an aggressive campaign to acquire a second 

technology. At this time the process for doing so has involved the VP of Corporate 

Development collecting information on local medical device companies through industry 

association websites, government reports and public company filings. Opportunities for 



technologies from local universities and research institutions are being explored through 

one on one contact with technology transfer offices. 

From this research a preliminary list of opportunities has been created by the VP 

Corporate Development. Contact will be made with key inventors to inquire on 

technology background, status and if an opportunity for license exists. From this a list of 

possible acquisition targets will be created and forwarded to the President for review. At 

this time the President is the final decision maker on which technology will be considered 

for further assessment. As this is the Company's first attempt at proactively seeking a 

second technology, it has been an arduous process but long coming and a vital one. 

However, this list will remain static and quickly become outdated if a formal tracking and 

updating process is not created and maintained. The focus of this activity seems to be 

limited to a "one time" effort to locate a second technology. 

3.3.5 Core Competencies and Key Issues 

MDX's core competencies and capabilities in sourcing technologies are as 

follows: 

1. A Master Agreement with UBC which provides exclusive access to new 

technologies originating from the University. This is a significant competitive 

advantage for MDX however the future value of this asset depends on the re- 

negotiated terms of the agreement that are to be determined in November 2004. 

2. Industry contacts of the management and board are real and have provided 

technology leads. 

3. MDX has now developed a corporate database of potential technologies 

available for development. This database is an asset for the company as it 

provides current and first hand knowledge of local opportunities. 



In general the key issues with sourcing technologies are the following: 

1. The Company vitally requires a second technology by fall 2004 as its first product 

will be market launched at that time. 

2. The UBC Master Agreement is a major asset for the company and it is set to 

expire fall of 2004. 

3. Not enough technologies are being accessed by MDX. This reduces the chances 

for locating and acquiring a promising technology. Furthermore, the MDX's 

competency in sourcing technologies is unproven. 

4. There currently is no process or tracking system in place for new technology 

opportunities from which to build on the database recently created. 

5. The company's resources are limited to one person doing the significant 

searching. The board and management team are suppose to play a major role in 

sourcing technologies through their personal contacts and networks however the 

board only has two people that have such networks and furthermore there are no 

processes or incentives in place to ensure this activity takes place. 

6. There is only one person making the final decision on which technology will be 

considered or will undergo further evaluation. 

3.4 Technology Evaluation and Acquisition 

The technology acquisition process is the first step in MDX's value chain. An 

acquisition of a technology requires an immediate deployment of resources from the 

various support systems of the value chain. For an early stage start up, this acquisition is 

a critical decision. Failure in technology development comes with great repercussions, 

including loss of investor confidence, loss of financial resources, and overall decrease in 

corporate value. It is imperative the technology acquisition process ensure that the right 

technology with the greatest potential for success is selected. MDX's ability to efficiently 



and effectively evaluate technologies for acquisition will need to be a critical core 

competency for the success of the Company's business model. 

In the following sections, there will be a brief analysis of the evaluation and 

acquisitions conducted thus far by MDX and the challenges faced in each. However, this 

particular scenario does not reflect on the management team today. 

3.4.1 AE Osteoporosis Monitor 

The AE technology was prematurely acquired due to the lack of knowledge of 

MDX's former board of directors. At the time of the decision the Company had not yet 

established a management team. The board approved the acquisition based on the 

potential market size of the technology and a rudimentary proof of concept study that 

was completed by the inventors. The study had indicated a correlation between the 

device's acoustic emission measurements and the occurrence of Osteoporosis. 

However, when MDX licensed the technology and funded a similar study the results 

proved inconclusive. The technology was then returned to UBC. This acquisition and 

preliminary development had major cost implications for MDX, as the Company was 

already financially constrained. 

3.4.2 Company A Technology 

Company A's technology was introduced to MDX through a contact of the VP of 

Corporate Development. The initial evaluation began with a site visit and meeting with 

the inventor and introduction of the prototype technology. The Senior Project Manager 

and VP of Corporate Development were directly involved with the initial technical review. 

A preliminary market analysis was done by the VP of Business Development and 

Marketing. The results of this preliminary assessment indicated a fit with the Company's 



business model and a memorandum of understanding (MOU) was signed with Company 

A. This MOU provided MDX a 3 month due diligence period to assess the viability of the 

technology for commercial development. This 3 month due diligence process was led by 

the VP of Corporate Development and involved the due diligence items and resources 

as shown in Table 11: 

Table 11 : Due Diligence Items and Resources Allocated for Technology A Evaluation 

Corporate Review: 
Legal 
Financial 

Due Diligence Item 

VP Corporate Development 
CFO 

In House Resources 

1P Review 

Business Development: 
Market 
Competition 
Regulatory 

Corporate Affairs Manager 
VP Corporate Development 

VP Business Development 
VP Business Development 
Sr. Project Manager 

Technical Review: 
Development - TimeICost 
Technical Merit 

Sr. Project Manager 
Sr. Project Manager 

Technoloqy Valuation I -- President 
VP Corporate Development 

External Resources 

- - 

Deal Structure 

- 

Corporate Law Firm 

President 
VP Corporate Development 

- 

IP Law Firm 

- 

Regulatory Firm 

- 
Technology Expert 

1P Law Firm 

Corporate Law Firm 

The MOU also required two payments of $5,000 during the due diligence process 

to maintain an exclusive hold period on the technology. A further $1 0,000 was due at the 

end of the process if MDX chose to acquire the technology at that time. The Company 

made the initial two payments before learning a "gap" in the feasibility studies existed 

and had to decline the technology. By this time a patent review had been initiated 



internally and with an IP firm. The initial due diligence process resulted in a substantial 

cost to the Company of senior management time and efforts. 

3.4.3 Company B Technology 

Company B had a proprietary technology that was brought to the attention of 

MDX by a mutual finance professional involved with both companies. This technology 

presented not only a large market opportunity but it also fit the Company's preliminary 

acquisition criteria. However, due to an interest from two other parties in the local 

industry, MDX moved to establish an agreement with only the minimal due diligence 

completed. At this time an agreement has not been established and negotiations are 

continuing. 

The major roadblock has been disagreement amongst Company B's 

management team related to deal structure. The negotiation period has been very 

lengthy due to the dysfunctional nature of Company B. However, MDX has been favored 

by the Technology B Company over other suitors due to MDX's small size, allowance for 

inventor involvement, reputable management team, and low valuation which may 

translate into greater returns for the inventors upon commercial success of Technology 

B. 

3.4.4 Core Competencies and Key Issues 

MDX's core competencies and capabilities in evaluating technologies are as 

follows: 

1. Experienced management team that has carried out due diligence processes in 

the past. The VP Corporate Development has 25 years experience in conducting 



due diligence on potential new technologies. This is a valuable core competency 

for the company. 

The key issues for MDX with respect to evaluating technologies are as follows: 

Though the management team possesses personal experience in successfully 

evaluating technologies in former companies, it is still an unproven competency 

at MDX. The Company has already expended a great deal of resources on 

evaluating two technologies that were soon abandoned. MDX needs to more 

closely examine where costs can be avoided and reduced in this process. The 

second issue also relates to this problem. 

MDX does not have a formal process or policy for conducting due diligence. This 

was the key reason the Company was unable to meet its timelines within the 3 

month period it set out for due diligence on Technology A. Furthermore, these 

due diligence activities pulled resources from the development of the AVID 

System. The main resource being the Senior Project Manager that was involved 

in the technical assessment of Technology A. 

The Company has been involved in lengthy negotiations with Company B. If this 

technology is acquired then MDX must take a closer look at how this negotiation 

process could have been shortened. If this negotiation process is unsuccessful 

the Company needs to determine if this end point could have been determined 

earlier. 

Technology Development 

The second critical area of core competency for the company will need to be in 

its ability to develop successful commercial medical technologies in an efficient and cost 

effective manner. As shown in Chapter 2, a competitive advantage exists if a company 

can develop a technology at a lower cost, faster pace and with innovative concepts or 

features. 



The role of innovation is particularly critical in this component of the value chain. 

Innovation in design and development of new products can come in many forms which 

include use of innovative materials, new combination of technology applications, 

miniaturization, or consumer-oriented design elements. 

Hardware and software are the two main components of medical device 

technologies that MDX Medical intends to develop. The basic technology development 

process is best viewed using an IDEFO model (Figure 9). This model illustrates the entire 

medical device development process from prototype design through to regulatory 

approval. 

Figure 9: IDEFO Model for Medical Device Development Process 
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Since MDX is yet to commercialize its first product, hindsight cannot be applied in 

determining where the company's core competencies and competitive advantages may 



exist. However, by examining MDX's planned product development processes, one can 

predict where potential competitive advantages maybe sought. 

In the following sections, the activities behind each of the major steps shown in 

Figure X (A2 to A5) are discussed. Opportunities for where potential cost advantages, 

differentiation and innovation activities are examined. This is followed by a summary of 

core competencies and key issues for medical device development at MDX. 

3.5.1 Prototype Design 

Generally, when a medical device technology is acquired by MDX it will be in an 

early prototype stage. The first step in the development of a commercial device will be to 

redesign the prototype hardware and software so it meets user and regulatory 

requirements, A2 of the IDEFO model. The basic steps MDX will undertake in this 

redesign process for hardware and software are shown in Table 12. 



Table 12: Activities Comprising A2 of IDEFO Model 

Software 

1. ldentify Software Technology Platforms 
- Research user environment to define 
required functionality and technology fit. 
- ldentify options and make selection 

2. Software Requirements Analysis 
- Determine regulatory requirements 
- Determine end user requirements 
- Develop detailed product requirements 
document 

3. Software High Level Design 
- Determine major components and 
functions of software system 
- Develop a user interface design 
- Fit with hardware 
- Fit with other applicable software devices 
- Develop high level design documentation 

4. Software Detailed Design 
- ldentify design of software components 
- Develop detailed design documentation 

Hardware 

1. Hardware Requirements Analysis 
- Determine regulatory requirements 
- Determine end user requirements 

2. Hardware Materials Research 
- Develop and analyze material options by 
considering economic and technological 
factors. 
- Test potential materials and decide. 

3. Hardware Conceptual Development 
- Develop integrated design concept that 
addresses all product specification 
requirements i.e. user scenarios, hazard 
analysis, product requirements. 

4. Product Parts Design 
- Develop designs for all apparatus 
- Develop models 

This is an important phase of the product development process where the 

features and requirements for a medical technology are identified. The identification 

process for these requirements and features has the most substantial impact on the 

innovation behind the final design and function of the product. 

The AVID System has already completed this phase of the development process. 

The software and hardware requirements came directly from the inventor and a 

consultant hired by MDX. Both of these individuals represented potential end users for 

the AVID. Another source for hardware design input came from MDX's contracted 

engineering firm that was able to provide its expertise during designing process. 



A number of key documents were created in the AVlD System development 

process. These documents are summarized in Table 13. 

Table 13: Product Development Documents Created 

I Project Management I Quality Assurance I 

1 Project Charter I Hazard Analysis Document I 
Project Plan Master Test Plan Document 

- Test design documents 

F d u c t  Requirements Document 
- Requirements Analysis Documents 

Project Scheduling Process 

- - 

Software Documents 

1 High Level Software Design Document 1 1 

Hardware Documents 

Software Requirements Document 

-- 

I Detailed Software Design Document I 

Hardware Requirements Document 

Though this documentation is specific to the AVlD System, it does lay out a 

central architecture for creating future product design documents. 

3.5.2 Prototype Manufacturing 

Once the prototype has been re-designed then manufacturing of the new 

hardware and software components may occur, A3 of IDEFO model. The major steps 

behind manufacturing are summarized in Table 14. 



Table 14: Activities Identifying A3 of IDEFO Model 

1 Software 1 Hardware I 
1 1. Software Coding 1 1. Fabrication and Fit Parts 
I - Building of software components I - Machining of all parts for first prototype I 
- Includes testing and documentation 

2. Integration of Software Components 

3. System Testing 1 3. Establish Manufacturing Process Design 

- Develop drawings for reproduction 

2. Assembly of First Prototype 
- Software components are integrated and 
tested 

- Inspection and testing 
- Design refinements 

The AVlD software development process has involved 3 core software engineers 

and a QA team. Members of the software development team received training in special 

programming language relevant to the project. This added a new competency to the 

software development team. Furthermore, the AVlD software development process also 

resulted in the creation of a number of software tools, modules, and skills that maybe 

utilized in future product development such as workflow engines, algorithm plug-ins, a 

model view controller, and competencies in new toolkits. 

- QA Analyst develops and executes test 
strategy, test plans, test cases, issue 
tracking systems, and test schedules. 

The AVlD System is nearing completion of the prototype manufacturing phase of 

the product development process. The cost advantages in product manufacturing cannot 

be identified until completion of this phase. However, it can be assumed that future 

product development activities will inevitably have a cost reduction due to the 

experience, training, and development of new software tools. 

- Parts detailing and drawings 
- Creation of bill of materials 

The hardware manufacturing was outsourced to a reputable engineering firm. 

However, the hardware manufacturing process involved continuous input from MDX's 

Senior Project Manager and Consultants. The Senior Project Manager felt that though 

engineering and manufacturing was outsourced there was a great deal of learning that 



occurred in understanding and managing the process of hardware design and 

development. 

The opportunities for incorporating product innovation become increasingly 

reduced as you leave the design phase and move into manufacturing phase of physical 

units. However, opportunities can still be sought in the iterative manufacturing process, 

prior to the creation of a beta prototype. In many occasions, opportunities for product 

innovation that are unforeseen in the design process become apparent once the 

prototype is manufactured such as those related to "user friendliness" or "product 

handling". This has been the case in the manufacturing of the alpha units of the AVlD 

System which has led to the implementation of hardware design changes for the beta 

units that are to be manufactured. At this time there is no formal process that allows 

innovation building activities in the manufacturing phase of product development. The 

design changes were limited to basic functionality issues. 

3.5.3 Clinical Testing and FDA Approval 

Once hardware and software components are integrated and tested then the 

beta units are manufactured. These beta prototypes are then placed in select user sites 

for clinical testing (A4 of the IDEFO model). The purpose of this testing will be to better 

understand how the AVlD System performs within an actual clinical environment, to 

uncover any hardware or software issues, and to solicit feedback about features, ease of 

use, and improvements that can be made to the system. 

At the end of this testing process all data will be collected and a final commercial 

or production prototype will be built incorporating any new design changes that may 

arise through beta testing. Once testing is successfully completed than an appropriate 



FDA application can be made, A5 of the IDEFO model. The major steps leading from 

Beta prototype construction to regulatory approval are shown in Table 15. 

Table 15 Activities Comprising A4 and A5 of IDEFO Model 

Hardware and Software 

1. Beta Prototype 
- Hardware and software integration 
- In-house testing 
- Preparation of user documents 

2. Beta-TestingIClinicaI Testing 
- Identify user groups 
- Beta Testing Protocol Documents 
- Design refinements 

3. Regulatory Application 
- File regulatory application i.e. 51 OK or 
PMA 

The innovations that maybe made in this phase of product development should 

be very few if a good job has been done earlier in the design phase of the product 

development process. Incorporating innovative new hardware or software features at 

this stage becomes increasingly more expensive and difficult to do as a result of having 

to go back to earlier development stages in order to implement these changes. This may 

also cause regulatory and IP concerns. 

3.5.4 Core Competencies and Key Issues 

The core competencies associated with the development of medical devices at 

MDX are summarized below: 

1. Experienced senior project manager and software development team that have 

developed and commercialized successful technologies prior to joining MDX. 



2. MDX has established a number of key documents that provide architecture for 

future product development. This will increase efficiency by decreasing time and 

cost. 

3. Software development team has developed a competency in software design 

and engineering for sophisticated quality assurance devices for radiation therapy. 

As well they have acquired a competency in a new programming language and 

toolkits which can be applied in future products. 

The key issues that can be identified in the development process for medical 

devices are as follows: 

1. The process for developing user requirements has to be more extensive. The 

Company should have received more consultation from third party sources. A 

method for doing so needs to be worked into the designing process. 

2. There is no formal innovation building or seeking activities in the product 

development process. A place for these activities needs to be identified in both 

the hardware and software development process. This is a strategic way for the 

company to differentiate itself and to build an innovation culture. 

3.6 Technology Partnering and Licensing 

The final step in the MDX value chain is partnering the remaining commercial 

development of their product. with a larger more established company with sales, 

marketing and distribution capabilities. This partner would then take the product through 

the remainder of the value chain and into the consumer's hands. 

There are a number of types of possible partnerships that MDX could enter. The 

likely one will involve a partnership that provides distribution and marketing for MDX's 

product. Another option could be an out-license of the technology to a larger company in 

exchange for an upfront fee, royalty revenues and milestone payments. 



On average it takes a company anywhere from 18 months to 2 years to establish 

a partnership with a large medical device company. It is for this reason that partners are 

generally sought early in the technology development process. In the case of MDX this 

is something that would need to be considered at the time of acquisition. 

Partnerships are generally sought by emerging company executives by 

accessing large medical device firms through personal or board contacts. Other times 

potential partnership discussions arise due to mutual stakeholders. These stakeholders 

maybe investors in MDX who have contacts within the larger firm. An example of this 

would be institutional investors. 

The core competency in this portion of the value chain comes from hiring the 

right person for the business development or licensing executive position. The strengths 

of a strong business development manager responsible for seeking partnerships are 

summarized in Table 16. 

Table 16: Core Strengths for Strong Business Development Managers 

Qualities of a Strong Business Development Manager 

Strong personal networks that are actively maintained or a "current rolodex". 
Have points of entry into major firms and good understanding of how to get to key 
decision makers. 
Good understanding of how to navigate different corporate cultures. 
Strong communication abilities that can effectively relay product or corporate value. 
Good understanding of possible deal structures. 

At this time MDX has not established a partnership for the marketing and 

distribution of its AVID System. The Company however is in talks with a number of 

potential partners of interest. 



MDX's core competency in seeking and establishing partnerships for its products 

is summarized below: 

1. The key person responsible for seeking partnerships for the AVlD System is the 

VP of Business Development and Marketing. He has over 20 years of experience 

in the industry and more specifically specialized experience in seeking 

partnerships with large medical device companies. He is also actively involved in 

industry events, maintaining and building his personal network and industry 

contacts. As a result he brings to MDX a rolodex of contacts that can be 

accessed on MDX's behalf. Therefore, the access to key contacts in large 

medical device companies is now a core competency for MDX. 

The key issue faced by MDX in seeking partnerships is summarized below: 

1. MDX Medical is relatively unknown to larger medical device players. This is not 

uncommon due to the sheer numbers of emerging medical device technology 

companies and MDX's small and unproven capabilities. 

2. MDX's ability to partner its products is unproven. This has implications for 

investors and stakeholders in the Company. However, the Company believes a 

partnership is very likely from the positive discussions taking place with potential 

partners. 

3.7 The AVlD System 

The AVlD System was developed by a BC Cancer Agency researcher in 

response to a need for a more sophisticated quality assurance tool for verifying IMRT 

radiation treatment plans. IMRT is the latest development in high precision radiation 

therapy for treating cancer. For the first time, it allows for both shaping and intensity 

modulation of radiation beans to deliver lethal radiation doses to tumors, while sparing 

surrounding healthy tissues. 



The AVlD System was designed to offer a superior "dosimetry verification" tool 

for IMRT treatment planning. The "dosimetry verification" of a treatment plan is a 

required and reimbursable procedure for IMRT treatments. 

3.7.1 The AVlD Market 

The IMRT sector is the most rapidly growing area of radiation therapy with the 

number of installations doubling every year since 199730 and substantial growth is 

expected to continue. Currently there are an estimated 3,000 linacs in the US with nearly 

900 equipped to provide IMRT~' with this number growing each year. The AVlD System 

would ultimately be purchased by radiation therapy clinics with IMRT treatment suites. 

Though the IMRT market is growing the actual market size for quality assurance 

devices, such as the AVlD System, is relatively small. 

MDX has not yet priced the AVlD System but a typical range for QA device of 

this nature falls in the range of $15,000 to $25,000 (USD). The current U.S. potential 

market for the AVlD System, based solely on the installed IMRT based of 900 and a 

conservative price tag of $20,000 (USD) is estimated at $18 million. This number is 

expected to grow substantially over the years as the installations of IMRT systems 

continue to grow. 

The AVlD System was licensed from UBC in June 2000 due to its non-invasive 

and early to market expectations. However, due to financial constraints it underwent a 

very slow development process, inevitably leading an earlier stage competitor to gain 

development time and reach market a full year prior to AVID'S anticipated market launch. 

30 American Cancer Society: Cancer Facts & Figures [online], 2004 
31 IMV 2003 Radiation Oncology Census Market Summary Report 



MDX believes the AVlD System will be able to meet or beat the features of the current 

market equivalent. 

3.7.2 Competitive Advantages 

The AVlD System is designed to provide a "turn-key" solution for accurate and 

rapid verification of IMRT treatment plans and other required QA procedures. It is a fully 

integrated system comprised of a "universal" phantom hardware and image analysis 

software. 

The AVlD "Universal" Phantom is a high precision device built of special "tissue 

equivalent" materials to serve as a surrogate for any part of the human body. It is used 

as a "proxy" for the patient by being exposed first to the planned IMRT treatment. The 

AVlD software is then used to analyze the data recorded by the film in the phantom. The 

software provides a comprehensive range of image analysis and visualization tools to 

compare a proposed patient treatment plan to the actual delivered radiation treatment. 

From this analysis, the medical physicists that are involved in planning and delivering a 

treatment can make a decision to accept or adjust a treatment plan. This verification 

procedure ensures maximum accuracy and safety for a patient undergoing IMRT. 

Figure 10: The AVlD System Software and "Universal" Phantom 

Source: MDX Medical 1nc.O 
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The AVlD System offers the following competitive features: 

Fully integrated hardware and software solution. Current competition 
comprised of small number of companies offering either just software 
packages or just phantom devices with limited or no software. 

Easy-to-use "universal" phantom design for all body regions. 

Sophisticated, yet user-friendly, image analysis software with a full range of 
image visualization and analysis features. 

Allows medical physicists to complete IMRT verification procedures 
accurately and with less time expended on complex dose distribution 
analysis calculations. 

The market launch of the AVlD is expected to occur in fall of 2004. 

3.7.3 Key Strengths and Issues 

The key strengths of the AVlD System as the first product for MDX are 

summarized below: 

1. The AVlD System meets all of MDX's technology acquisition criteria. Therefore it 

proves technologies fitting MDX's criteria are possible to acquire. 

2. The AVlD System has been re-classified as a Class I device and therefore has 

achieved an FDA exemption which means a costly 51 0(K) Pre-Market 

Application does not have to be made in order for it to be marketed in the U.S. 

Furthermore, CMS re-imbursement codes already exist for "dosimetry 

verification" devices. 

3. Internally, the development of the AVlD System thus far has shown the 

Company's core competency in project management. 

4. MDX's business model is unproven. The AVlD System is an ideal product to 

prove the Company's ability to take an early stage technology to market because 

it has been a relatively easy technology to develop with minimal resources and 

development time. A successful commercialization of a technology will support 



the sourcing of new technologies, building of investor confidence and financing of 

the Company. 

The key issues that have emerged with the AVlD System are as follows: 

1. The AVlD market is too small to support any significant corporate growth in the 

future. As a result an acquisition of a second technology has become a vital goal. 

2. There is a competitor that has already reached market before the AVlD System. 

This does impact the market share possible for MDX; however, the Company 

strongly believes it offers a superior product. 

3.8 MDX Organizational Structure 

MDX Medical's current organizational structure is based largely around its first 

product, the AVlD System (Figure 11). This has resulted in the formation of a 

rudimentary functional organizational structure, in which the company is divided into key 

functional units such as business development, finance, technology research, and 

software development. 

Though this structure is adequate for the commercialization of its first product, it 

is not one that can support the simultaneous development of a second or third 

commercial technology. It is imperative a Company begin to identify an organizational 

structure that will best support its business model to acquire and develop multiple 

technologies. 

MDX has not formerly identified an organizational structure that it intends to 

develop. However, the Company has stated that in the near future it intends to 

incorporate hardware engineering capabilities and bring in additional software engineers 



based on the expertise required for the next product. This section will explore a possible 

organization structure that will support MDX as it grows. 

Figure 11: Current MDX Medical Organizational Structure 
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As can be seen in the current organization structure (Figure 1 A ) ,  a great deal of 

human resource management falls under the direction of the Senior Project Manager. A 

second technology cannot be supported with this current organizational structure. It is 

likely that when a second technology is brought into the Company, it will be forced to 

adopt a matrix style organizational structure that will allow for sharing of MDX support 

services between multiple projects. A traditional matrix structure is shown in Figure 12. 



Figure 12: Traditional Matrix Organizational Structure 
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The matrix structure shown in Figure 12, will not work if an incoming technology 

is either technologically different than the AVID System or if AVlD development is still in 

progress when development of this second technology needs to be initiated. The main 

reason for this is that software development and project management would have to be 

focused and specialized for each product. Therefore, if either of these situations is the 

case then the matrix structure will have to be modified into something that has a 

divisional component to it, such as Figure 13. 



Figure 13: MDX Matrix Organizational Structure 
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This structure is possible because hardware design, regulatory and patent 

expertise is outsourced to other companies or firms that are capable of handling multiple 

projects. General management would be shared because of the centralized need for this 

function as it provides overall corporate strategy and direction. Finance would also be 

shared because as a public company any financings that are sought will be for the 

Company and its projects as a whole. At this time marketing can also be shared. 

Project management and software development will need to be specialized and 

specific to each project for two primary reasons. Firstly, software development requires a 

team based approach in which components of the software are developed by individuals 

that must be able to work closely through the development process. Secondly, the future 

technology may require a specific set of software expertise and skills that are not 

currently available and will need to be acquired It will be imperative for MDX to provide 

education and training for its software engineers, as needed, so that they may adapt to 

new projects and MDX can maintain the core competencies gained by these employees 

through each successive product development process. 



Corporate research is another division the company would need to formalize and 

this will share those resources required in the assessment of potential new technologies 

for acquisition and development. 

In the future, when MDX is at a point where it can support the development of 

multiple products, it will want to bring in-house support functions such as regulatory 

affairs and patent management. Both of these functions are critical core competencies 

for medical device development companies and can be shared between product 

divisions. Hardware design and engineering is another capability the company will want 

to bring in house and which would need to be specialized for each product. This would 

also be true for marketing, which could be specialized by the creation of a product 

manager for each product but overall marketing management could be overseen with a 

formal corporate marketing division. Therefore, the future matrix organizational structure 

for MDX is illustrated in Figure 14. 

Figure 14: Future Matrix Organizational Structure 
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From this organizational development it can be seen the company would become 

increasingly divisionalized. However, complete divisions would not form due to the life 

cycles of medical device products. It is likely that over time each product division would 

just become replaced with a new product division. 

3.9 Corporate Competencies and Key Issues 

In conclusion, there is a strategic fit between MDX Medical's business model and 

the industry value chain. The purpose of the internal analysis has been to more closely 

examine and identify the value activities that comprise MDX's value chain. From this 

examination an assessment of MDX's competencies in carrying out its business model 

can be accomplished. 

The following is a summary of the key corporate competencies that are required 

for the success of MDX's business model. These competencies can be organized 

according to those that MDX currently possesses, those that are emerging, and those 

that still need to be developed. 

In summary the core competencies that MDX currently possesses are: 

1. An experienced management team with proven capabilities in the 

commercialization of medical device technologies. In regards to technology 

evaluation, the VP Corporate Development has 25 years experience in 

conducting due diligence on potential new technologies. 

2. Internally, the project management capabilities have been proven with the 

product development that has occurred with the AVID System over the past year. 

This has primarily been due to the capabilities of MDX's Senior Project Manager. 

3. Software development is a true core competency for the company due the 

knowledge and proven capabilities of the members of its software development 

team. With each new project the competencies of this software development 



team are anticipated to grow. Additionally, the Company has established a 

document-based architecture for product development. This will increase 

efficiency in future product development, since template documents have been 

established. 

In summary the emerging competencies at MDX are: 

1. There is limited medical device industry representation on the board of 

directors. Due to the emerging nature of MDX Medical board involvement 

is critical in the strategic development of the Company. There needs to be 

more members on the board with strengths related to sourcing potential 

medical technologies and to partnering on the other end of the value 

chain. 

2. A critical core competency that needs further development is MDX's 

ability to source new medical device technologies. This includes re- 

negotiating the UBC Master Agreement, better utilizing management and 

board contacts, and looking for other means for increasing access to 

potential technologies. In addition to finding new technology sources, the 

Company also needs to build a tracking system for technology database 

that has been developed by the VP of Corporate Development. 

3. A process for due diligence and evaluation of potential medical device 

technologies is an emerging competency. Though MDX has initiated a 

due diligence process for a few technologies it has not established a 

formal policy or process for carrying out this activity. This is a critical core 

competency that must be recognized by MDX in order for it to expedite 

the technology evaluation and acquisition process while reducing the cost 

and risk associated with these activities. 

4. An unproven competency at this time is MDX's ability to seek 

partnerships with large medical device development companies for the 

commercialization of their products. However, the Company's does have 

a VP of Business Development and Marketing with proven partnership 

building capabilities in previous positions he has held. At this time the 



Company is in positive discussions with more than one potential partner 

as a result of this individual's efforts. 

In summary those competencies that need to be developed at MDX are: 

1. IP and regulatory affairs management are competencies that need to be 

developed at MDX. At this time the Company is dependent on outside 

firms to provide strategic direction in these areas. Both IP management 

and regulatory affairs are critical competencies in establishing a 

successful product development process. 

2. There is no formal innovation building or seeking activities in the product 

development process. A place for these activities needs to be identified 

and implemented. Being able to develop an innovation culture is a 

strategic competency that will to the success of is a means for 

differentiating the Company. 



The purpose of this project has been to conduct a strategic analysis of MDX's 

business model. The two aims of this analysis have been to firstly, determine if a fit 

exists between MDX's value chain and that of the industry value chain and secondly, 

determine what competencies exist and which are required to execute on this business 

model. Through this analysis a number of core competencies and strategic issues have 

been identified for MDX Medical. The objective of this chapter is to address these 

strategic issues with recommendations. 

4.1 Strategic Fit Within Industry 

A strategic fit has been shown to exist between MDX's business model and the 

industry value chain. The Company has positioned itself to develop medical device 

technologies that will be of interest to large medical device companies in search of 

innovative new products for their product pipelines. 

4.1.1 The Market 

MDX had identified three major technology markets of interest and those are 

cardiology, diagnostic imaging, and endoscopy. All of these are large and growing 

markets. Unfortunately, many of the technologies linked to the growth in these markets 

are sophisticated technologies that are either invasive, have long development times, or 

lengthy regulatory approval requirements. Therefore, they do not fit with MDX's current 

acquisition strategy. It is strongly recommended MDX more clearly identify the types of 

relevant opportunities that may exist in these growing sectors. 



A particular target market that should be explored by MDX is the homecare 

medical device sector. These technologies are on the most part non-invasive and not as 

sophisticated, and therefore requiring less time for development and for regulatory 

approval. However, the Company will have to navigate challenges associated with 

receiving CMS reimbursement and end user adoption. 

The Company may also consider applications for the technologies it chooses to 

develop in ROW countries. This is the fastest growing market. Furthermore, the current 

industry market drivers for robust, low cost, efficient, smaller technologies meet the 

needs of the ROW and homecare markets. 

4.1.2 Value Chain 

The core competencies missing in MDX's value chain are regulatory and 

intellectual property management capabilities. Both of these competencies are critical in 

the medical device development business. Strong intellectual property combats 

substitute products and assists in securing potential partners that look closely at a 

product's IP position prior to deal making. Regulatory affairs refers to managing FDA, 

CMS and MCOs concerns in product development. This too is critical in securing value 

for a medical device technology. By bringing these competencies in house MDX will be 

better able to manage, develop and specialize in these areas. In the near term regular 

communications and involvement of the out-sourced firms should be maintained in order 

to avoid any possible oversights in protecting the Company's current technology. 

A recommendation for long term development for MDX is to consider expansion 

of its value chain. It is unlikely the Company will be able to forward integrate its value 

chain due to the significant barriers to entry associated with establishing marketing and 

distribution capabilities. However, there is a potential opportunity and advantage in 



moving into earlier research stages of the value chain. Though there is greater risk 

associated with earlier stage technologies, there are also advantages for MDX in getting 

involved early. It allows for MDX to provide direction that may result in a more viable 

product and it will allow earlier acquisition of a technology. 

4.2 New Technology Sources 

MDX's greatest strategic issue has been accessing and sourcing potential new 

medical device technologies for acquisition. Right now the Company vitally requires a 

second technology for its pipeline. In order to locate a "winning" technology MDX will 

need to significantly increase the number of medical device technologies it reviews. This 

section will provide some recommendations for accomplishing this. 

The Company must first re-negotiate a favorable Master Agreement with UBC. 

The new Master Agreement will no longer provide an exclusive "first look" at new 

technologies emanating from the University or its affiliated institutions. Therefore, MDX 

should attempt to seek other special privileges that will still increase the Company's 

access to inventors or technology developers. These privileges could include the right to 

advertise or market to UBC institutions and researchers directly for their technologies, 

holding special events that may facilitate this. The end goal would be to allow the 

Company to potentially see up and coming technologies before they become publicly 

available. 

Another method for increasing access to new technologies is taking a pro-active 

approach that builds on the current database developed by the Company. This pro- 

active approach would be to actively monitor local research and development by 

subscribing to industry news letters, University research news letters, market research 



reports and emerging technology news sources. Establishing a regular tracking system 

for these reports would further increase efficiency. 

The Company should also make itself more attractive to potential sellers of 

technologies, be it individual inventors, technology transfer offices or dysfunctional 

companies. This will require MDX to do a thorough assessment of its potential sellers to 

determine their value systems. From this assessment public policies and marketing 

activities can be undertaken to attract inventors to MDX. An example of a policy would 

be the Company's commitment to maintaining inventor involvement in the development 

of the technology or supporting stock deal structures favorable to investors of 

dysfunctional companies. 

In order to maintain an aggressive search for new technologies, MDX will need to 

build an internal research team. This will involve hiring experienced individuals for the 

full time role of tracking and following new technology leads. This activity can be further 
. 

enhanced by appealing to and encouraging external technology brokers or technology- 

hunters with attractive incentives to bring technologies to MDX first. For example if 

information from an individual leads to the acquisition of a technology than some fee or 

investment opportunity for their service could be provided. This will encourage the 

number of leads to potential technologies forwarded to the Company. 

A more long term recommendation for the Company is to follow market research 

and trends so that it may be able to predict the type of new technologies demanded by 

the market and its potential partners. By knowing what is sought by the market, MDX 

can make a concerted effort to seek out companies and academics involved in research 

in those areas to identify up and coming pre-commercial technologies. The development 



of an internal research department is key to achieving this. As well MDX must build an 

extensive database of local and international contacts within the research community. 

4.3 New Technology Evaluation and Acquisition 

Technology evaluation and acquisition is also a critical core competency required 

for MDX's business model. Due to the numbers of technologies that could potentially be 

evaluated by MDX, in conjunction with the cost and time required for due diligence, it is 

imperative a well defined, efficient and cost-effective technology assessment process be 

established. 

The first recommendation is for MDX to establish a clear and decisive due 

diligence process. The development of this process should harness the experience of all 

members of the management team and result in a due diligence document or plan. It 

should clearly outline the different levels of due diligence, when they should be applied, 

and the resources, time and cost requirements for each. Ideally the number of 

technologies undergoing review should significantly decrease with increasing due 

diligence (Figure 15). It is also highly recommended that MDX benchmark its technology 

review process with those firms that possess core competencies in this area. A good 

example of this would be a medical ventures firm. These organizations review a great 

number of technologies prior to financial investment and they will have achieved core 

competencies in this process. 



Figure 15: Decreasing Number of Technologies with lncreasing Due Diligence 

lncreasing Due 
lncreasing Cost 

At this time there is only one key decision maker for the acquisition of new 

technologies and that is the President of the Company. A major recommendation for 

MDX is to establish a technology review committee. A committee is more likely to be 

successful at weeding out winners from losers than a single individual and less likely to 

overlook a valuable opportunity. Additionally, this will allow for a great deal more 

preliminary research and assessment to be accomplished at little to no cost. The 

committee would not only be able pull together collective knowledge in the technology 

area for initial assessment but also bring insight from their own personal networks. 

4.4 Product Development 

The goal in product development is to develop technologies with greater 

innovation, less time and less cost than incumbents and larger medical device 

companies. In general, the recommendations for decreasing time and cost in product 

development are to ensure processes are in place that will allow for continued building of 

the software tools database, building of product development architecture documents, 

retaining software development team, and conducting regular post mortems upon 

completion of projects. The latter will allow for identification of activities where further 

cost and time saving can be made. 



A more long term recommendation would be to bring hardware design and 

engineering in house. This will increase time savings by allowing focused attention on a 

particular product and immediate response times to design changes. In the long term, 

cost savings will occur because no premium will be charged for the same level of work 

that would have been done at an engineering firm. 

When MDX acquires a technology it will likely be at an early prototype stage. 

This prototype will need to be redesigned and engineered to meet market requirements. 

It is recommended that MDX develop a thorough design research process that will 

identify all key features and functions that will support maximum adoption rates by end 

users. MDX designers need to take into consideration key market drivers, CMS, MCOs, 

and the FDA. This is a point where the greatest opportunities for innovation exist. In 

order for the development of highly innovative products to occur, clear innovation 

building and supporting activities must be incorporated at this early stage. 

4.5 Product Partnering and Licensing 

There are two main recommendations that can be provided for the product 

partnering and licensing portion of MDX's value chain. The first is MDX needs to ensure 

the process for identifying potential partners for acquired technologies starts early. In 

fact, this needs to be incorporated into the due diligence process so that industry level 

interest in a potential technology can be ascertained. It is also recommended that some 

representation from large medical device corporations be sought at the board level. This 

individual would be able to assist the Company in navigating the partnering process. 

The second recommendation is for MDX to raise its profile within the medical 

device industry, more specifically to potential partnering companies. This can be done by 

ensuring MDX maintains and builds its contacts within these companies, and attends or 



has representation at major tradeshows, industry events, and executive management 

level seminars. This would mainly be the responsibility of the Company's VP of Business 

Development and Marketing. Other means for increasing awareness is through 

advertising or being written up in major industry publications. 

4.6 Organizational Structure 

It is recommended MDX begin to develop an organizational structure that will 

better support its business model. An ideal organizational structure for MDX will allow for 

maximum efficiency, transfer of knowledge, and communication. Additionally, it will allow 

for the development of multiple projects all the while supporting an innovation culture. A 

probable future organizational structure for MDX is illustrated in Figure 14. By identifying 

with an organizational structure for the future the Company can save future costs 

associated with wrong corporate structuring and hiring decisions today. 

4.7 The People 

The people at MDX Medical are indeed a core competency for the Company. 

The management team, board and product development team collectively bring 

extensive industry knowledge and experience. MDX must ensure that this knowledge 

and expertise is firstly utilized, and secondly retained. Board member expertise can be 

utilized if board members are actively involved in committees and in regular strategy and 

corporate development sessions. This can only happen if mandated by the executive 

management. 

Employee retention is critical for MDX because with each new project a new set 

of product development competencies will be acquired. Many of these competencies will 

be unique and inherent to each employee. The Company must identify and provide 



those benefits and incentives that are deemed important by its employees. In addition, 

other initiatives related to job satisfaction and performance evaluation must be explored. 

4.8 lnnovation 

lnnovation is a key to the success of emerging medical device companies. For 

MDX innovation comes into play in two ways, the first is in its ability to recognize 

innovation in the external technologies it intends to acquire and the second is in building 

it into its product development process. 

MDX needs to first develop a means for assessing levels of innovation in the 

medical device technologies it reviews. Once a formula for measuring degree of 

innovation has been established, it could then be formally incorporated into MDX's due 

diligence process. 

In the product development process the critical innovation building opportunity 

comes early in the product design and engineering phase. MDX needs to maximize its 

ability to incorporate innovative new features and functions in this phase. There are 

external and internal sources for innovation. Externally, this can be accomplished 

through thorough market assessments, end user interviews, and consultations with 

industry thought leaders. Internally, MDX must develop innovation building activities that 

will harness the knowledge and creativity of the Company's own consultants and 

employees. These activities may include open idea sharing sessions, empowerment of 

hardware design firms to be involved in the process, and even possible opportunities for 

experimental research within the product development process. These external and 

internal activities need to be formally incorporated into the Company's product 

development process. 



A formal innovation audit is recommended upon completion of the AVID 

System's development to determine where key strengths and weaknesses may exist 

with it comes to innovation. Until then, there are some general recommendations that 

can be made for building an innovation culture within MDX. These recommendations are 

summarized in Table 17. 

Table 17: Building lnnovation in Culture 

Considerations for Building lnnovation in Culture 

1. Ensure physical environment is conducive to innovation 
avoid cubicles or closed off work spaces that do not allow for easy communication between teams 
allow for open cross-functional team communication and idea flow 

2. Encourage innovative ideas from all involved in product development 
involve consultants, hardware design engineers, and internal employees in brainstorming 
sessions 
ensure opportunities for putting forward ideas are allowed and respected 
avoid design by consensus which has been known to weed out innovation 

3. Reward success more than punishing failure 

4. Do not establish rigid procedures where flexibility is not possible 
- Innovative ideas that come forward late in the product development process. 

5. Define innovation and commit to it as a Company through vision or mission statements 

6. Employee training that builds and supports innovative thinking 

7. Benchmark with known industry innovators 

8. Hire employees with proven innovation capabilities 
- employees that have shown to be innovative in past jobs 

In brief, MDX Medical must identify, build, and maintain those activities that will 

foster innovation within the organization as it grows. 

4.9 Conclusion 

A fit between MDX Medical's business model and its location within the value 

chain has been clearly identified. There are a number of competencies and key issues 

that stand in the way of successfully executing MDX's business model. 
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The first major one is ensuring its market segments of interest apply to its 

business strategy. MDX needs to consider homecare medical device sector and rest of 

world markets for its products. Though these sectors come with their own unique 

regulatory and IP related challenges the types of non-invasive, innovative and early to 

market technologies MDX seeks, fit best with these market sectors. Additionally, many of 

the market drivers identified for the medical device industry (Table 4) are aligned with 

the demands of both ROW countries and the homecare medical device market. 

The second key issue is related to sourcing enough medical device technologies 

that it will increase its opportunities for locating a success technology. This requires the 

re-negotiation of the UBC Master Agreement that allows for ongoing access to emerging 

technologies. It also requires MDX becoming more attractive to many kinds of 

technology "sellers" or brokers. The Company also needs to pro-actively seek 

technologies in pre-identified market segments. All of this will need to be supported with 

the formation of an internal research team and technology tracking systems. 

A third key issue has been related to the evaluation of potential medical 

technologies for acquisition. There is a great deal of cost and time involved in carrying 

out a due diligence process. MDX needs to establish a clear and decisive due diligence 

process, utilize more of its internal expertise, and bench mark its due diligence process 

with a reputable medical ventures firm. 

A fourth key issue is related to establishing innovation building activities within 

the product development process, while decreasing cost and time of development. This 

requires an active pursuit of building efficiency into the product development process by 

building on the Company's software tool libraries, architectural documentation, and 

general capabilities, and applying them to future projects. 



A fifth key issue has been related to product partnering and licensing initiatives. 

MDX must seek partnerships early in the product development process and increase 

awareness of its capabilities and, in the future, its available products to potential 

partners. 

Organizational structure plays a critical role in the success of a Company's 

business strategy. MDX must determine a structure that best suits its future 

development goals, which include maintaining multiple product development projects 

and possible expansion into research. By having this future structure in mind, MDX can 

avoid making hiring and corporate structure decisions today that will be costly to change 

in the future. 

The key to success of emerging companies is their ability to innovate. This is a 

common weakness for larger, more established medical device companies. MDX must 

become more competent at recognizing and building innovation. This includes 

developing a measure of innovation that can be incorporated into its due diligence 

process. It also requires identifying and developing innovation building activities in its 

product development process. 

The people are undoubtedly a core competency for MDX. They have industry 

knowledge and expertise that are critical to the success of the Company as it navigates 

the challenges of being an emerging company. It is essential that this core competency 

is cultivated and maintained through the appropriate initiatives for ensure incentives, 

benefits packages and job satisfaction. 

MDX Medical is on the cusp of proving its ability to acquire and commercialize 

early stage medical devices with the launch of its first product, the AVID System in the 

fall of this year. It is critical for the Company to acquire a second technology to support 



its on going growth and development goals. MDX can increase its chances for success 

in this endeavour by addressing the key issues identified in this project and building on 

its missing competencies. 



GLOSSARY OF TERMS 

Class I 

These are devices used in non-life sustaining tasks. This is the least complicated of the 
3 classes of devices. These devices conform to the "General Controls" type of devices. 

Class II 

These devices are also defined as devices used in non-life sustaining situations. These 
devices are more complicated and present more risk than Class I. These devices are 
subject to more requirements and must meet specific labeling requirements, mandatory 
performance standards and post market surveillance. These devices must conform to 
both the "General Controls" and "Special Controls" types of devices. 

Class Ill 

These devices are usually those that support or sustain human life, are of substantial 
importance in preventing impairment of human health, or which present a potential, 
unreasonable risk of illness or injury. 

Dosimetry 

The measurement of radiation doses. It applies to both the devices used (dosimeters) 
and to the techniques. 

FDA Modernization Act 

The Food and Drug Administration Modernization Act of 1997 (Modernization Act) is the 
culmination of a comprehensive legislative reform effort designed to streamline 
regulatory procedures within the Food and Drug Administration (FDA) and to improve 
the regulation of drugs, medical devices, and food. 

Intensity Modulated Radiotherapy (IMRT) 

A form of conformal radiation therapy but the intensity of the radiation beam is varied 
(modulated) across the treatment field, rather than being a beam with a single, uniform 
intensity. 

Linear Accelerator or Linac 

A machine that creates high-energy radiation to treat cancers, using electricity to form a 
stream of fast-moving subatomic particles. Also called megavoltage (MeV) linear 
accelerator or a linac. 



Linac Couch 

An adjustable treatment table upon which a patient is positioned and secured prior to a 
radiation treatment delivery from the Linac. 

Managed Care Organization 

An organization that utilizes systems and techniques to control the use of health care 
services. Includes a review of medical necessity, incentives to use certain providers, and 
case management. The body of clinical, financial and organizational activities designed 
to ensure the provision of appropriate health care services in a cost-efficient manner. 

Medical Device User Fee and Modernization Act (MDUFA) 

Amends the Federal Food, Drug, and Cosmetic Act to provide FDA important new 
responsibilities, resources, and challenges. MDUFMA was signed into law October 26, 
2002. MDUFMA has three particularly significant provisions: 

User fees for premarket reviews. PMAs, PDPs, BLAs, certain supplements, 
and 51 O(k)s are now subject to fees. The revenues from these fees, and from 
additional appropriations for infrastructure, will allow FDA to pursue a set of 
ambitious performance goals that will provide patients earlier access to safe and 
effective technology, and will provide more interactive and rapid review to the 
medical device industry. A small business (sales and receipts of $30 million or 
less) may pay a reduced fee. The payment of a premarket review fee is not 
related in any way to FDA's final decision on a submission. 

Establishment inspections may be conducted by accredited persons (third- 
parties), under carefully prescribed conditions. 

New regulatory requirements for reprocessed single-use devices, including 
provisions requiring the submission of additional data on devices now being 
reprocessed, and a new category of premarket submission, the premarket report. 

Premarket Approval (PMA) 

Product requiring PMAs are Class Ill devices are high risk devices that pose a significant 
risk of illness or injury, or devices found not substantially equivalent to Class I and II 
predicate through the 510(k) process. The PMA process is more involved and includes 
the submission of clinical data to support claims made for the device. The PMA is an 
actual approval of the device by FDA. 

Premarket Notification (51 O(K)) 

A premarketing submission made to FDA to demonstrate that the device to be marketed 
is as safe and effective, that is, substantially equivalent (SE), to a legally marketed 
device that is not subject to premarket approval(PMA). Applicants must compare their 
510(k) device to one or more similar devices currently on the U.S. market and make and 
support their substantial equivalency claims. Each person who wants to market Class I, 



II and some Ill devices intended for human use in the U.S. must submit a 510(k) to FDA 
at least 90 days before marketing unless the device is exempt from 51 0(k) requirements. 

Quality Assurance or QA 

A planned and systematic pattern of all actions necessary to provide adequate 
confidence that the product optimally fulfils customers' expectations, i.e. that it is 
problem-free and well able to perform the task it was designed for. 

Radiation Therapy 

The use of high-energy radiation from x-rays, gamma rays, neutrons, and other sources 
to kill cancer cells and shrink tumors. Radiation may come from a machine outside the 
body (external beam radiation therapy), or from materials called radioisotopes. 

Turn Key 

A term which describes a system (hardware and software) which can be used for a 
specific application without requiring further programming or software installation. The 
user can just "turn the key" (switch it on) and use it. 
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APPENDICES 

Appendix A: Top Medical Device Industry Leaders 

Company Name 
--- 

TTM Net I ~ a ~ ~ p a p ]  
Sales ($M) 

I 1 / Johnson and Johnson 1 13,994 / 154,693 ( 
1 2 1 GE Medical Systems 1 13.1 03 1 279.325 1 
1 3 1 Tyco Healthcare / 8,755 / 43.643 1 
1 4 1 Baxter International lnc. 1 8,640 1 17,128 1 
1 5 / Medtronic Inc. 1 8,288 / 55,421 1 
1 6 1 Siemens Medical Solutions 1 8,164 165,441 1 
7 1 Philips Medical Solutions 1 6,712 1 35,690 1 

- - 

/il I Guidant Corp. 

8 

9 

10 

11 

I Boston scientific Corp. 1 3,351 1 28,525 1 
1 15 1 Alcon Inc. 1 3.304 116,734 1 

Cardinal Health 

Abbott Laboratories 

Fresenius Medical 

Becton Dickinson & Co. 

Source: Based on Table from Medical Device Link:Medtech Snapshot [online], December 2003. 

6,650 

6,156 

5,433 

4,527 

27,233 

69,065 

4,300 

9,624 



REFERENCE LIST 

2002 Medical Device Outlook: Business Is Booming [online]. Medical Device Link, March 
2002, [cited June 9, 20041. Available from: 
~http://www.devicelink.comlmddi/archive/O2/03/001 .html> 

American Cancer Society: Cancer Facts and Figures [online], 2004 [cited June 2, 20041. 
Available from: < http:llwww.cancer.org/docrootlhome/index.asp~ 

Atun, Rifat Shah, Sandeep Bosanquet, Nick. "The Medical Devices Sector: Coming Out 
of the Shadow," European Business Journal, (2002):63-72. 

Business Planning and Technology Development: Keeping Operations on Course 
[online]. Medical Device Link, JanuaryIFebruary 2004 [cited June 21, 20041. Available 
from: ~http://www.devicelink.com/rnxlarchive/04/01 /strauss.html> 

Device lndustry Praises Medicare Reform [online]. Medical Device Link, 
February 2004 [cited June 20, 20041. Available from: 
<http://www.devicelin k.com/mddi/archive/04/02/006. htmb 

Health Care Industry Market Update [online]. CMS Medical Devices and Supplies, 
December 5, 2003. Available from: 
~http://www.cms-stl.comlcompanylgov~affairslpdfNVU~feb~04.PDF > 

In Device M&A, Happy Days are Here Again [online]. Windhover's Review of Emerging 
Medical Ventures, January 2004 [cited June 7, 20041. Available from: 
~http://www.windhover.com/contents/monthl/exee2004900013. htm> 

Market Analysis Hot Fields, Hot Companies [online]. Medical Device Link, 
January/February 2004 [cited May 2, 20041. Available from: 
~http://www.devicelink.com/mxlarchive/04/01 Ivarona. htmP 

Medical Devices Promising Despite Challenges [online]. Larta Vox Insights on 
Innovation, April 21-27, 2003. Available from: 
<http://www.larta.org/LAVoxl2003/030421. htm> 

Medtech Snapshot [online]. Medical Device Link, December 2003 [cited May 24, 20031. 
Available from: < http://www.devicelink.com/mddi/archive/03/12/002.html~ 



Michael Porter, Competitive Advantage: Creating and Sustaining Superior Performance. 
New York: The Free Press, 1985. 

National Overview of Life Sciences lndustries [online]. The New Quarterly Indiana Export 
Report, 2003 [cited May 23, 20041. Available from: 
~http://www.in.gov/doc/publications/NewQuarterlyExportRepo2003/1 stQtr/NatOvervie 
w.htm> 
Prybutok, V.R., and Spink, A., "The Transfer and Commercialization University- 
Developed Medical Imaging Technology: Opportunities and Problems." IEEE 
Transactions on Engineering Management, Vo1.46, No.3, (August 1999). 

The Promise of Medical Technology [online]. AdvaMed Advanced Medical Technology 
Association, 2002 [cited May 20, 20041. Available from: 
~http://www.advamed.org/aboutourindustry.shtml> 

Trade Team Canada Health lndustries International Trade Strategy [online]. Industry 
Canada, 2002-2003 [cited May 20041. Available from: 
~http://strategis.ic.gc.ca/SSG/htOl194e.html~ 

The Wrong Question [online]. Inc. Magazine, March 1995 [cited June 7, 20041. Available 
from: ~http://www.inc.com/magazine/l9950301/2177.html~ 




