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L. Executive Summary

With support from the Lilly Endowment, BioCrossroads (CICP Foundation, Inc.) has developed a detailed
study of Indiana’s remarkable achievements and potential for growth in the global orthopedic device
sector. The following report draws heavily upon research by the Battelle Technology Partnership
Practice — both a 2001 study and an update to that work completed in 2009. In addition, a community
study which included a number of in-depth interviews and facilitated discussions with key business and
community leaders in the Warsaw region, and input from distinguished orthopedic surgeons, were also
utilized in the creation of this report. The integration of all of this information and research has resulted
in a picture of a currently robust, respected and globally competitive orthopedics device cluster in
Warsaw, Indiana. The report underscores the value of this cluster for the region and for the entire
state’s long term economic competitiveness and identifies some emerging challenges to the industry.
Finally, and most importantly, the process of putting this report together has resulted in a number of
insights about opportunities within Warsaw and across north central Indiana which, if strategically
pursued, will further ensure the long-term sustainability and enhance the growth of this immensely
productive sector.

The principal findings include:
L. The Current Environment in the Warsaw Cluster: A World-Class Asset Benefiting All of Indiana

A The Warsaw, Indiana orthopedic device cluster is one of the most concentrated centers
of economic activity anywhere in the United States. Three of the world’s five leading orthopedic
device companies began in Warsaw and remain there today. A major spinal implant
manufacturing facility owned by Medtronic Corporation is also based in Warsaw. All of these
companies are supported by dozens of Warsaw-based suppliers and contract manufacturers.
Collectively, these enterprises earn more than $11 billion in annual revenues, representing
better than a 50% market share in the United States, and more than a 33% market share in the
world.

B. The Warsaw cluster retains a strong competitive position in orthopedics because of its
concentration of headquartered companies, highly skilled employees and significant levels of
profitability, despite efforts by other regions — for example, Memphis — to compete for
orthopedic headquarters, global suppliers, and talent. The proximity of Zimmer, Biomet and
DePuy, as well as the multiple contiguous companies securely rooted in Warsaw, has allowed
the sector to retain its leadership position. The markets for orthopedic devices are strong and
growing, due to the industry-favorable demographics of an aging baby boomer generation.
Additionally, the long history and strong technologies at the base of the Warsaw cluster have
resulted not only in a stable core of companies, but in the emergence of new, highly
entrepreneurial companies in the orthopedic space, such as OrthoPediatrics and Paragon
Medical, all with a strong determination to have a “Warsaw address”.

C. The global reach and connectivity of the Warsaw-based orthopedics sector is not well
understood outside the orthopedics industry itself. The companies in Warsaw thrive in a
worldwide network of customers, suppliers, surgeons and R&D activities, all of which represent
a critical source of intelligence about markets, technological trends and regulatory issues of
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relevance to the industry. These networks and relationships are of value, not only to the
Warsaw cluster, but to the entire state of Indiana.

D. Even in Indiana, the Warsaw orthopedics cluster is perceived primarily as a strong
manufacturing hub, when, in fact, it is also a growing center of innovation and R&D activity.
Zimmer alone has 800 researchers working in Warsaw, and there are currently more than 30
sponsored research partnerships with institutions such as Purdue and Notre Dame. In addition,
with an extremely small population base, Warsaw companies have generated publications and
patents far in excess of what would be expected. The average patenting rate in the United
States is five per 10,000 people; in Indiana it is 13, and in Warsaw, it is 32. This growing interest
in R&D and innovation within the Warsaw orthopedics cluster merits recognition and continued
support to stimulate even more aggressive growth.

Emerging Challenges Confronting the Warsaw Orthopedics Cluster

A. Despite its enormous achievements and its great value to the state of Indiana, the
Warsaw orthopedics device cluster is facing significant challenges, most of which are externally
driven. These include:

¢ Increased federal regulatory and compliance scrutiny of the medical device industry,
e Rising cost pressures,

¢ Significant education and training shortfalls in the orthopedic workforce,

¢ Difficulties in attracting and retaining senior engineering and management talent,

* The absence of a full array of locally accessible industry support services,

* Travel, shipping and other logistical transportation infrastructure challenges, and

¢ An increasing need among newer and smaller orthopedic companies in the sector to have
access to innovative research, new technologies, and the capital required for commercialization.

B. Until recently, the Warsaw community also lacked any form of organized and integrative
leadership expressly focused on the future of the industry and its opportunities, the challenges
facing its sustainability, and the support it needs from the broader region. While connected to
national trade and interest groups, the Warsaw orthopedics sector itself has not been organized
locally, much less regionally, to work together to address local needs and long-term
sustainability challenges.

C. The tremendous success of this sector, its development opportunistically rather than
strategically in a relatively remote locale, and a widespread lack of appreciation of the impact of
the industry and this region to the economy of the state, could result in a number of unintended
threats to the vitality of the Warsaw orthopedics cluster. This is specifically true given the array
of external challenges facing the industry as a whole.

What Warsaw Can Do, Moving Forward

A. In recent years, the Warsaw-based orthopedics companies have begun to collaborate on
what are essentially precompetitive or non-competitive issues, such as workforce education and
training, as well as the promotion of cultural and social amenities important to employees at all
of their companies. There have been compelling examples of collaborative planning and
investment totaling more than $6 million in shared facilities for education and technical
development purposes at both Grace College and vy Tech Community College. These emerging
conversations and shared investments indicate that the Warsaw-based companies are
recognizing shared interests that can collaboratively drive shared solutions.
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B. Interviews with business and community leadership across Warsaw indicate a growing
desire for a strategically organized effort that should be anchored in Warsaw, directed by a
coalition of Warsaw community and cluster leaders, focused on what needs to be done to
strengthen this cluster, and frankly, determined to increase the visibility and respect that
Warsaw commands with neighboring Indiana communities and with State government, given
the significant economic strength the Warsaw orthopedics sector represents.

C. A number of key leaders from both industry and the community have been identified
and/or have expressed a personal willingness to take the steps necessary to develop a more
formally organized platform through which a clearer definition of the opportunities and
challenges facing Warsaw can be addressed. Such a platform could also be the base from which
a better understanding and strategic utilization of the leverageable assets of benefit to Warsaw
from neighboring communities such as Fort Wayne — which has housing and business services
not available in Warsaw — and South Bend — which has university, research and medical centers
not available in Warsaw — could serve to extend Warsaw’s vitality and sustainability.

D. There is a genuine openness to and enthusiasm for creating a business league, along the
lines of the Central Indiana Corporate Partnership in Indianapolis and surrounding counties, that
could build on emerging collaborations and further organize the Warsaw community through a
strategic initiative. Such a business league could move quickly beyond “just talk” to focus on an
integrated set of educational, workforce, cultural, communication, branding, logistical and
entrepreneurial initiatives that would advance the orthopedics sector and the Warsaw
community which calls that sector “home”.

E. As a complement to such a business league, there may also be an opportunity to
establish a center of research, testing and education, building on, but also extending beyond,
sponsored research partnerships and educational investments the companies in the cluster have
already made. Such a center could potentially be college and university led, and provide a
platform for engineering, business, regulatory and other technical support services responsive
to widely acknowledged orthopedics sector needs. This center could also serve as a site for
workforce skills and practitioner development, statewide college and university engagement
and internships, compliance and regulatory training and pre-clinical testing services.

The following report will show that the Warsaw-based orthopedics sector represents a significant force
globally — one that both needs and merits support to realize expanding opportunities and address the
many challenges facing the region and the industry as a whole. Contiguous regions across north central
Indiana have an enormous stake in the success of Warsaw’s orthopedics cluster, as does the state as a
whole. This is an opportune time for a significant investment to be made in the development of
community leadership platforms that can advance both the interests of the Warsaw-based orthopedics
sector and the economic and social needs of surrounding regions as well. A secure and growing future
for this remarkable “industry-within-a-community” in north central Indiana represents one of the best
possible ways to strengthen the position of the entire state of Indiana as a global leader in the health
and life sciences.



II. Study Overview

Building upon an important regional economic development assessment by Battelle Technology
Partnership Practice, originally conducted in 2001 and further updated for this report, BioCrossroads has
organized a variety of meetings and assessments with industry executives, college and university
administrators and faculty, orthopedic surgeons, government officials, and economic and community
development officials to provide a deeper understanding of the opportunities and challenges for the
Warsaw orthopedic cluster in the context of its region and the entire state of Indiana. Quickly
determining that the Warsaw-based orthopedics device sector truly is a shining star on Indiana’s
economic landscape, BioCrossroads believes it is important to know what leaders of the Warsaw cluster
see as the major challenges and opportunities for sustainability and growth. To this end, BioCrossroads,
working closely with Grace College, arranged a series of roundtable discussions and Warsaw focused
one-on-one discussion sessions facilitated by an international expert in community and economic
growth, Dr. Mary Walshok, a Professor of Sociology at the University of California, San Diego, and a
principal in Global CONNECT at UC-San Diego. Extending over three days and evenings in late 2008, the
discussions drew upon a broad cross-section of nearly 80 participants from Warsaw’s community,
industry, government, civic, educational and not-for-profit leadership. The meetings provided candid
and pivotal insight, and formed the basis for many of the findings and recommendations set forth in
Section VI of this report.

These visits and conversations in the winter of 2008, for purposes of this report, have been significantly
augmented by the important data about the Warsaw cluster furnished by the original and updated
Battelle studies. In addition, to assure fidelity to what we heard through the roundtables and
interviews, we previewed, discussed and further refined preliminary findings and recommendations
through a follow-up series of facilitated dinner conversations in mid-April 2009 with the same group of
Warsaw-based participants. In addition, BioCrossroads requested further background research by the
team at UC-San Diego, and solicited expert practitioner recommendations for specific industry support
services from orthopedic surgeons such as Dr. Rick Sasso. All of this input provides the underpinnings
for the report which follows, as well as the conclusions of BioCrossroads, summarized at the end of the
report.

This report begins with a brief overview of Warsaw as the orthopedics capital of the world, relying
heavily on the updated Battelle study and additional recent data provided by the UC-San Diego team. It
also shares a variety of qualitative insights and opinions, based on the visits and roundtables conducted
in the winter of 2008 and spring of 2009. The report further includes a summation of some of the
recent challenges facing the orthopedics industry as a whole, which may have profound implications for
the future of the cluster in Warsaw.

In this overview, it is important to reiterate how robust the Warsaw “micropolitan” area is, based on the
Battelle studies’ comparative assessment. Warsaw is home to orthopedics sector companies that
collectively make it the 15th largest area employer in medical devices in the country, with a jobs
concentration that is “off the charts” at 52 times the national average. Put another way, with more than
6,700 jobs in the region, and growth rates since 2001 averaging nearly 40% for medical device
companies and their strategic suppliers, Warsaw’s orthopedics cluster is the economic engine that
drives much of the north central Indiana economy. With respect to the findings highlighted in Section V,
the Global CONNECT effort explored the evolution of Warsaw’s orthopedics sector through
entrepreneurial leaders that have developed a diverse and uniquely comprehensive set of industry
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assets that today are positioned to be strategically leveraged across the region and across the State.
Building on Battelle’s impressive quantitative data for this sector, Global CONNECT’s more qualitative
research revealed the powerful “sense of place” that exists among the leadership within the industry
and across numerous entrepreneurs and business people who have returned to Warsaw because of the
values and quality of life they see in the region. Among this leadership group there was universal
acknowledgement of the power of the Warsaw “brand” in the highly competitive orthopedic industry.
Nonetheless, Global CONNECT identified specific challenges facing the industry and community alike,
and these include such things as access to continuous innovation, a changing regulatory and
reimbursement environment, and the limits inherent in Warsaw’s remote geography.

BioCrossroads has drawn upon all of this diverse material to conclude with some preliminary
recommendations addressing the challenges and opportunities facing the key stakeholders in Warsaw’s
orthopedics industry. Those recommendations include building more strategically focused efforts and
leadership groups through which important issues related to innovation, education, transportation
infrastructure and quality of life can be addressed. These issues are all critical to the long-term
sustainability of this distinctive center of global economic activity.



III. The Big Picture: Warsaw, Indiana - Capital of the World’s
Orthopedics Industry

Warsaw, Indiana, is the undisputed capital of today’s global orthopedic device industry (Wall Street
Journal, October 26, 2006). The world’s first modern orthopedic device company (producing custom-
fitted leg braces) was founded in Warsaw in 1895 by a visionary inventor and marketer Revra DePuy.
Continuing innovation and entrepreneurship within the region ultimately led to dominance of the
market, and today three of the world’s five largest orthopedic manufacturers (DePuy, Inc.; Zimmer, Inc.;
and Biomet, Inc.) are headquartered in Warsaw. In addition, the world’s largest spinal implant
manufacturing facility (Medtronic Sofamor Danek, Inc.) is located in Warsaw, employing 650 skilled
workers. As the modern orthopedics industry evolved, a true cluster of more than 20 orthopedic device
manufacturers, suppliers and technical service providers capable of delivering the entire value chain of
innovation and production has developed in the Warsaw region as well. Research by BioCrossroads

One-Third of the $32 billion Global Orthopedic
Industry is Headquartered in Warsaw, IN

* Data Indudes Orthopedic Companies with 2007 Sales > $5MM as reported by Knowledge Enterprises and O
Independent research conducted by BioCrossroads

indicates that nearly one-third of the world’s $32.5 billion orthopedic device sector, including 60% of the
global hip and knee replacement market, is now based there. The result is a deeply integrated and
highly profitable industry concentrated in a compact geography, sharing and supporting a specialized
regional economy that draws upon a concentrated pool of talent, training and resources to advance
global competitiveness. According to a recent article in the Chicago Tribune (“Indiana Town Thrives as



Orthopedic Manufacturing Capital,” March 8, 2009), approximately 6,500 skilled Hoosiers - nearly half
the town’s population - are employed in the Warsaw orthopedics industry.

Warsaw not only has the most concentrated share of the global orthopedics industry, but also features
three varied business models competing for market share. DePuy, the oldest of the three major
manufacturers, is today a wholly owned subsidiary of Johnson & Johnson. Being held under the
umbrella of a global pharmaceutical company offers unique opportunities and challenges as cost
becomes increasingly important and orthopedics companies begin to test a global supply chain model in
some ways reminiscent of the pharmaceutical industry. Zimmer, also a public company, is
independently traded and has sought to build a global enterprise with worldwide reach from an
expanding Warsaw base. Biomet, another global company, is owned by private equity investors
typically focused on achieving early value-driven return to public company status, and appears to be
increasing its near-term focus on research and development rather than physical expansion of
manufacturing operations.

Short-Term Considerations and Longer Range Forecasts

The orthopedic industry is fiercely competitive as a rule, and this competition is intensified within a
geography as compact as Warsaw. Major participants have historically resisted collaboration. The
current spotlight brought by US Department of Justice investigations on the physician consultation
practices of the “Big 3” Warsaw companies (and others) only intensifies the isolation of these companies
from one another. Further, the nature of innovation and product development within the industry does
not encourage collaboration. Unlike the pharmaceutical industry, where both new classes of
therapeutic candidates and sweeping new approaches to therapeutic solutions are the norm, the
orthopedic industry is focused on the treatment of a finite number of applications — the majority of
which are hip, knee and spine related — often through continuous but relatively minor product
differentiation and improvement. In large measure, the company that will gain market share is the
company that is able to navigate the regulatory environment most efficiently and be first to market.

Orthopedics companies are currently in a period of record profitability projected to be sustained or
increased for a decade to come. The June 2008 Annual Report of The Institute for Orthopaedics reports
the value of the US orthopedic market to be $19.8 billion and the global market to be $32.5 billion.
These figures represent sales of reconstructive devices, fracture repair, arthroscopy/soft tissue repair,
spinal implants, orthobiologics and all other products. While the orthopedics device companies,
including Zimmer, Biomet and DePuy, have not been immune from the more recent overall economic
market turmoil of late 2008 and early 2009 and reported profits have decreased, the sector continues to
be a strong and outsized performer. The global orthopedics market increased by 9% to approximately
S35 billion in 2008 and through the first quarter of 2009, sales results reported by the trade publication
OrthoWorld show increases of 7% at both Biomet and DePuy, and a slight decrease of 1.5% at Zimmer,
compared to sales for the same period in 2008.

Presenting at the 2009 OMTEC conference in June, Shirley Englehardt, Founding Partner of Knowledge
Ventures, LLC offered a comprehensive and largely optimistic overview of the orthopedics industry.
While there has been a slowing in semi-elective procedures such as hip and knee replacements, trauma,
sports medicine and spine segments have continued to see nearly 10% growth over the same period in
2008. Hips, knees and biologics grew 5% during that period, compared to 8% in FY 2008. Growth, even
at current rates represents significant economic impact, translating into billions of dollars for the global
orthopedics industry - roughly equivalent to the size of one of the “Big 3” companies’ annual sales.
Compared to the performance of the overall national economy, which saw a 5.5% annualized decline in
gross domestic product during the first quarter of 2009, the orthopedics market is weathering the storm



quite well. Economic pressures, as well as the unknown impact of national healthcare reform,
comparative effectiveness measures, and a potential implant registry will all impact the future of the
orthopedics industry.

Still, the major variables driving procedures and sales volumes lend strong support for a long-term
optimistic outlook. Industry growth rates are projected to hold stable in the near term and to accelerate
in the future, especially as the country’s baby boomer generation lives longer, embraces more active
lifestyles and approaches the average age for knee and hip implants. The Chicago Tribune recently
reported (“Indiana Town Thrives as Orthopedic Manufacturing Capital,” March 8, 2009) that the number
of hip replacements increased 87% from 2000 to 2006 and cited a report from the American Academy of
Orthopaedic Surgeons predicting a doubling of knee and hip replacements by 2016. Another recent
article in Barron’s (“Knee-Deep in Profits,” June 16, 2008) concluded that, based on the demographic
factors noted above, today’s stock value in Zimmer, DePuy and Stryker, representing two-thirds of the
$10 billion artificial hip and knee market, is understated, with each of these companies poised to enjoy
significant long-term growth.



IV. “Kosciusko County’s Health and Biomedical Industry:
Economic Analysis” by Battelle Technology Partnership
Practice, May 2009

Introduction

Battelle’s Technology Partnership Practice first examined the health and biomedical sector in Kosciusko
County, Indiana in a study released in February 2001." At that time, Battelle was commissioned for a
strategy that was broad in scope and sought to create a “road map” or technology strategy specific to
the strength in the region’s health industry and related manufacturers. Today, Battelle has been
engaged by BioCrossroads to update the definition of this sector specifically for Kosciusko County and to
conduct an economic analysis of where the industry stands including current strengths, recent trends,
and opportunities for growth into the future.

The economic analysis presented here revisits the definition of the health and biomedical industry first
presented in the 2001 report and defined under the old Federal Standard Industrial Classification (SIC)
system which has since been replaced by the North American Industrial Classification System (NAICS). In
addition to this change in fundamental industry coding, Battelle has re-examined the industry as it
stands today and updated the industries to reflect not only those core bioscience or biomedical industry
components but also the highly interrelated key supplier industries in the region. By implementing a
broad definition, regional stakeholders can more effectively position the entire cluster of industries and
companies for continued success.

Although the challenging economic situation in 2009 is impacting industries worldwide, the prospects
for the health and biomedical sector going forward are relatively bright given the robust job growth and
ongoing R&D efforts in healthcare and the biosciences. While the analysis in this report shows
employment trends only through 2007, it reveals a regional and national health and biomedical sector
with very strong momentum as it entered the recession.

Key findings in this analysis include the following:

e Kosciusko County has a large, highly specialized, and growing health and biomedical industry
employment base that employs more than 10,000 workers and accounts for one in three private
sector County jobs.

e The region’s health and biomedical sector is clearly driving the 7% growth in the overall private
sector through 2007. With total job growth of 39%, County health and biomedical firms lifted the
local economy adding 2,800 jobs since 2001.

e Medical devices and equipment remains Kosciusko County’s largest and most specialized subsector
of the industry and has driven job growth by increasing an already large job base by 39% since 2001
to nearly 6,000 jobs today.

U Sustaining Kosciusko Connty’s Health and Biomedical Industry for the 21st Century, Prepared for Kosciusko Development, Inc. and Indiana
Health Industry Forum. Battelle Technology Partnership Practice, February 2001

10



e Kosciusko County measures up nationally as a leading regional medical device center. When
compared with the larger Metropolitan Statistical Areas analyzed nationally in Battelle’s biennial
state by state industry analysis for the Biotechnology Industry Organization (BIO), the Warsaw, IN
Micropolitan Area would rank as the 15% largest employer in medical devices and equipment.?

e Strategic supplier relationships for the medical device sector are substantial in the region. Kosciusko
County firms employ more than 700 in strategic medical device supplier industries, a figure that has
grown since 2001 by 200 jobs or 40%.

Defining the Health and Biomedical Industry

In updating the definition of Kosciusko County’s health and biomedical industry, Battelle used the
following approach:

e Assessed current employment data at the six-digit level of NAICS detail for Kosciusko County in areas
highly related to healthcare and biomedical, mapping previously used SIC codes to the new NAICS
structure;

e Reviewed the national IMPLAN Input-Output impact model to identify supplier industries with
particular attention to those most critical to medical device manufacturing concentrated in
Kosciusko County;

e Used companies identified in Warsaw and Kosciusko County in the Indiana Health Industry Map and
additional company databases to verify key NAICS supplier industries.

These focused industry research steps led to a definition of the health and biomedical industry made up
of 57 detailed industries spanning 11 major subsectors of the broader industry. This NAICS-based
definition is presented in Table 1.

Firms and establishments included in this definition span the biosciences from core life sciences R&D
activities to pharmaceuticals manufacturing and the traditional regional strengths in the production of
medical devices and equipment. In addition, the industry includes the array of regional health services
including hospitals, outpatient care, and veterinary services. The “strategic medical device supplier
industries” have been identified and grouped to track their current economic position as well as recent
trends.

2 gee Battelle-BIO, Technology, Talent, and Capital: State Bioscience Initiatives 2008 (http:/ /bio.otrg/local/battelle2008/)

11



Table 1. Health and Biomedical Industry Definition

NAICS
Code

331512
332322
332710
332811
332812
332813
541330
541512

541380
541710
621511
621512

NAICS Title

Medical Devices & Equipment
Electromedical & Electrotherapeutic Apparatus Mfg.
Analytical Laboratory Instrument Mfg.

Irradiation Apparatus Mfg.

Surgical & Medical Instrument Mfg.
Surgical Appliance & Supplies Mfg.
Dental Equipment & Supplies Mfg.
Ophthalmic Goods Mfg.

Dental Laboratories

Strategic Medical Device Supplier Industries
Steel Investment Foundries
Sheet Metal Work Mfg.

Machine Shops
Metal Heat Treating
Metal Coating, Engraving & Allied Services to Manufacturers
Electroplating, Plating, Polishing, Anodizing, & Coloring
Engineering Services
Computer Systems Design Services
Drugs & Pharmaceuticals
Medicinal & Botanical Mfg.
Pharmaceutical Preparation Mfg.

In-Vitro Diagnostic Substance Mfg.
Biological Product (except Diagnostic) Mfg.
Personal Care Facilities
Nursing Care Facilities
Residential Mental Retardation Facilities
Residential Mental Health & Substance Abuse Facilities

Continuing Care Retirement Communities
Homes for the Elderly

Other Residential Care Facilities

Research, Testing, & Medical Labs
Testing Laboratories*

R&D in the Physical, Engineering, & Life Sciences*
Medical Laboratories

Diagnostic Imaging Centers

NAICS

Code

621610
621910
621991
621999

621111
621112
621210
621310
621320
621330
621340
621391
621399

423450
423460
424210

622110
622210
622310

621410
621420
621491
621492
621493
621498

541940

NAICS Title

Ambulatory Health Care Services
Home Health Care Services
Ambulance Services
Blood & Organ Banks
All Other Miscellaneous Ambulatory Health Care Services
Doctor/Health Practitioner Offices
Offices of Physicians (except Mental Health Specialists)
Offices of Physicians, Mental Health Specialists
Offices of Dentists
Offices of Chiropractors
Offices of Optometrists
Offices of Mental Health Practitioners (except Physicians)
Offices of Phys., Occupational & Speech Therapists, & Audiologists
Offices of Podiatrists
Offices of All Other Miscellaneous Health Practitioners
Health Industry Wholesale
Medical, Dental, & Hospital Equip. & Supplies Merchant Wholesalers
Ophthalmic Goods Merchant Wholesalers
Drugs & Druggists' Sundries Merchant Wholesalers

Hospitals
General Medical & Surgical Hospitals

Psychiatric & Substance Abuse Hospitals
Specialty Hospitals

Outpatient Medical Care Centers
Family Planning Centers
Outpatient Mental Health & Substance Abuse Centers
HMO Medical Centers
Kidney Dialysis Centers
Freestanding Ambulatory Surgical & Emergency Centers
All Other Outpatient Care Centers

Veterinary Services

Veterinary Services

*Data for these industries (NAICS 541380 and 541710) include only the shares involved in life sciences activities.

The following includes an employment analysis of the health and biomedical industry base in Kosciusko
County, including its current position and recent trends relative to US. The analysis makes comparisons
with the national sector in order to provide context for the relative performance of the region.

Labor market data in this analysis (employment, establishments, and wages) are for 2007, the most
current annual data available.® Industry trends are examined over the seven years from 2001 through
2007. The North American Industry Classification System (NAICS) is the official Federal government
system for classifying establishments and their activities into the appropriate sectors. NAICS industries
at the most detailed (six-digit) level were selected for this analysis and together make up the major
sectors and subsectors.

® For detailed information on the employment data used in this analysis, see the Appendix.
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The Health and Biomedical Industry

Kosciusko County has a large, specialized, and growing health and ', sciusko County has
biomedical industry employment base. Combined, the 11 industry |grown its Health &
subsectors employ more than 10,000 workers in 2007 or one in three | Biomedical employment

. . s . base by 39% since 2001
private sector County jobs across 176 individual business compared with 15% for
establishments. Since 2001, county health and biomedical firms have | poth Indiana and the US.
increased both their establishment and employment levels by 5.3%

and 38.8%, respectively (see Table 2).*

Employment concentration is a useful way to gauge a state or county’s degree of specialization in a
given industry or cluster of industries. Location Quotients (LQs) measure the degree of job
concentration within the region relative to the nation.> A county LQ greater than 1.0 is said to have a
greater concentration than the national average. When the LQ is significantly above average, 1.20 or
greater, the county is said to have a “specialization” in the industry.

In 2007, the concentration of jobs in the overall health and biomedical industry was more than twice
the national average, yielding a highly specialized LQ of 2.16 for Kosciusko County. Within the regional
industry are four major subsectors considered to be regional specializations of their own—medical
devices and equipment (LQ is 51.86); health industry wholesale (LQ is 3.41); drugs and pharmaceuticals
(LQ is 2.12); and strategic medical device suppliers (LQ is 1.25). One should use caution, however, in
characterizing the County’s drugs and pharmaceuticals sector as a specialized industry as there are
fewer than 200 total jobs and the LQ is based on the relatively modest size of the County’s private sector
which stands at just 32,106 jobs in total.

Table 2. Kosciusko County employment metrics, 2007

2007 Percent Change 2007 Percent Change | 2007 Location

LSS A eSS Establishments | Estab, '01-07 Employment Empl, '01-07 Quotient

Kosciusko County, IN
Total Private Sector 1,796 7.5% 32,106 7.1% 1.00

Total Health & Biomedical Industry 5.3% 10,095 38.8%

Medical Devices & Equipment 16 -20.0% 5,979 38.7% 51.86
Hospitals 1 -91.1% 1,106 10.1% 0.88
Personal Care Facilities 18 28.6%) 762 23.7%) 0.92
Strategic Medical Device Supplier Industries 42 9.0% 724 40.2%) 1.25
Doctor/Health Practitioner Offices 59 3.5%) 523 14.2% 0.52
Health Industry Wholesale 17 46.9% 404 394.5% 3.41
Ambulatory Health Care Services 4 66.7% 234 199.7% 0.73
Drugs & Pharmaceuticals 1 71.4% 176 17500.0% 2.12
Veterinary Services 10 0.0% 88 25.7% 1.07
Outpatient Medical Care Centers 7 337.5% 78 -43.1%) 0.54
Research, Testing, & Medical Laboratories 1 218.5% 22 6487.6% 0.17

Source: Battelle analysis of Bureau of Labor Statistics, QCEW data from the Minnesota IMPLAN Group.

* A version of Table 2 is included in the Appendix for both Indiana and the US for reference and comparison.

> Location quotients (LQ)s) are a standard measure of the concentration of a particular industry in a region relative to the nation. The
LQ is the share of total state or regional employment in the particular industry divided by the share of total industry employment in
the nation. An LQ greater than 1.0 for a particular industry indicates that the region has a greater relative concentration, whereas an
LQ less than 1.0 signifies a relative underrepresentation. An LQ greater than 1.20 denotes employment concentration significantly
above the national average. In this analysis, regional specializations are defined by L.Qs of 1.20 or greater.
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The pie chart below presents the employment composition of the health and biomedical industry in
Kosciusko County in 2007. The chart shows the regional dominance and overall importance to the
regional economy of the nearly 6,000 jobs in the medical device sector which accounts for 59% of the
industry overall. Employment in hospitals is next largest at 11% followed by personal care facilities (8%)
and the strategic suppliers for the device sector (7%). By comparison, the same pie charts for Indiana
and the US show a much more similar, varied industry in terms of the employment distribution. These
additional pie charts are shown in the Appendix.

Figure 1. Employment Composition of the Health and Biomedical Industry in Kosciusko County, 2007

1%

|

The nearly 40% employment growth of the overall sector since 2001 is especially impressive compared
with the trends seen in Indiana overall and in the national sector during this same period. Nationally,
the health and biomedical industry grew by a strong 14.8%, and Indiana grew by 15.1%, but the sector in
Kosciusko County grew by more than twice these rates (see Figure 2). Area firms have added over 2,800
jobs since 2001, driven primarily by the large medical device sector. In addition, the remarkable
strength of the region’s health and biomedical sector is further driven by the additional jobs added in
ten of the 11 total industry subsectors since 2001.
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Major Health and Biomedical Subsectors

To fully understand the underlying composition, niche strengths, and recent trends driving the County’s
health and biomedical industry, it is critical to examine the 11 major subsectors that combine to form
the diverse and dynamic overall sector.

The nature and composition of a state or region’s bioscience sector can vary dramatically based upon
regional strengths and economic characteristics such as the presence of local academic research
institutions, the availability of venture capital dollars, the regional talent base, and historical industry
strengths. Based upon these and other characteristics, clusters of interrelated entities can form niches
within the regional health and biomedical sector that shed light upon what that region does best and
where emerging areas of opportunity lie.

The bubble chart in Figure 3 provides a useful snapshot of three key employment variables that track
recent performance—employment size (size of bubble), relative employment concentration (LQ), and
recent employment growth (2001 to 2007). The quadrants in which the bubbles lie provide insight into
the relative performance of each industry subsector and allow for a general characterization based upon
these variables.

Figure 3. Kosciusko County Health and Biomedical Industry Subsectors, Degree of Specialization, Employment Growth, and Size,
2007
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Transitional Medical Devices & Stars
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o
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]
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Note: Size of bubble represents employment level. Employment Growth (2001-07)

Note: data not shown for 3 local industries with fewer than 100 jobs in 2007 —veterinary services; outpatient medical care; and research,
testing, & medical labs.

Source: Battelle analysis of Bureau of Labor Statistics, QCEW data from the Minnesota IMPLAN Group.
Overall, the health and biomedical industry has experienced strong employment growth since 2001 and
has a specialized concentration of jobs relative to the national average (LQ is 2.16). This places the red

sector bubble squarely in the regional “stars” quadrant in the bubble chart and identifies a specialized
and growing industry cluster overall. The health and biomedical sector in Kosciusko County is clearly
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driving the 7% growth in the overall private sector through 2007. With total job growth of 39%, County
health and biomedical firms have outpaced the total private sector across the board—every subsector

has outpaced the private sector (7% growth) during the six-year period.

Kosciusko County’s large, growing, and highly
specialized medical device and equipment sector can be
considered mature and a regional “star.” Medical
devices and equipment has a rich history in and around
Warsaw, Indiana and continues to be the primary health
and biomedical subsector. This sector is critical to the
region’s economy and is clearly driving the overall
regional health and biomedical industry. Accounting for
nearly 6,000 jobs and 59% of health and biomedical
employment, the subsector has a location quotient that
is literally “off the charts” (the blue subsector bubble had
to be placed lower than the actual LQ which exceeds 50
and would distort the entire bubble chart). In Kosciusko
County, this sector has a relative concentration of jobs
more than 50 times that for the national average (LQ is
51.86). County establishments numbered 16 in 2007 a
level that has remained relatively steady though slightly
lower than the 20 recorded in 2001.

16

Medical Device Firms Headquartered in
Kosciusko County (examples):

e Zimmer, Inc (Warsaw, IN): headquarters,
manufacturing and R&D facilities, and
distribution center; manufactures joint
replacements for knees and hips; spinal
care; and a range of trauma, dental
implant, and orthopedic surgical products

e DePuy Orthopaedics, Inc. (Warsaw, IN):
century old firm was first commercial
orthopedics firm in the US; produces
orthopedic products for hips, knees, and
extremities and related supplies and
products

e Biomet (Warsaw, IN): manufactures
musculoskeletal products from
reconstructive (orthopedic joint
replacement, bone cement, dental
implants) to fixation and spinal products
(spinal stimulation, hardware, and
orthobiologics)



When compared with the larger Metropolitan Statistical Areas analyzed nationally in Battelle’s
biennial state by state industry analysis for the Biotechnology Industry Organization (BIO), the
Warsaw, IN Micropolitan Area would rank as the 15" largest regional employer in medical devices
and equipment in the US (see US map below).

Figure 4. The Twenty Largest US Regional Medical Device Locations, 2006 employment
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Source: Battelle.

Driving the County’s medical device sector is the
surgical appliance and supplies industry which
accounts for 5,600 of the approximately 6,000
medical device jobs (94%). Firms in this sector — Sydcasriance
(NAICS code 339113) are manufacturing products o
that range from crutches and surgical sutures to

orthopedic devices, prosthetics, and even hospital
beds and operating room tables. This detailed
component industry alone has added more than
1,700 jobs (or 45% growth) in Kosciusko County
since 2001 and has a highly specialized regional LQ
of 203 in 2007. Surgical and medical instruments
manufacturing (NAICS 339112) accounts for the remaining 400 jobs in 2007 and has a County LQ of
12.26. Firms in this industry are primarily manufacturing medical, surgical, ophthalmic, and veterinary
instruments and apparatus. Product examples include syringes, blood transfusion equipment, catheters,
surgical clamps, and medical thermometers.

Kosciusko County Medical Device Sector, 2007

Surgical & Medical
Instrument Mfg
6%

Medical device firms rely on networks of suppliers, often from very different industries, for
manufactured parts, components, and design services. In Kosciusko County and Indiana as a whole,
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there are several manufacturing firms spanning industries such as machine shops, metal coating and
heat treating, steel investment foundries, and services firms in engineering and computer systems
design. Together, these industries have been grouped in order to track and characterize the key role of
“strategic medical device supplier industries.”

In 2007, Kosciusko County firms employed more than 700 in strategic medical device supplier
industries, a figure that has grown since 2001 by 200 jobs or 40%. The region has a specialized
concentration of jobs, with an LQ of 1.25. These County firms are primarily in manufacturing with a
small share providing services. When combined with the regional medical device firms they supply, the
County is home to 6,700 jobs in this group of interrelated device industries.

MedCast, located in Warsaw, uses an investment metal casting process for precision medical implants
and instrumentation to supply the medical device sector. Precision casting tools and techniques are
combined with advanced materials and metals to produce hips and knees, staples, and other medical
implants.

A third specialized subsector in Kosciusko County is health industry wholesale. \With 17 establishments
employing 400 County workers, industry firms are engaged in medical, dental, and hospital equipment
and supplies wholesales. Though the employment level is somewhat modest, the medical wholesale
industry is highly concentrated in Kosciusko County relative to other regions around the country—the
industry LQ is 3.41 or nearly three and a half times the average concentration of jobs. These
establishments distribute the professional medical equipment, instruments, and supplies manufactured
locally and may or may not be part of the manufacturing company.

The County’s hospitals sector consists of one establishment, Kosciusko Community Hospital in Warsaw,
employing approximately 1,100.® Hospitals play a vital role in delivery of health services and apply the
technology and products developed in the other subsectors of the broader health and biomedical
industry. County hospital employment has remained steady in recent years, rising by 10% since 2001.

Personal care facilities span a range of residential care arrangements and serve multiple groups from the
elderly in nursing care to the mentally ill. In Kosciusko County, the subsector from an industry
employment perspective is almost entirely within nursing homes. County nursing homes employ more
than 600 in 2007 within eight individual establishments.

Prior to 2007, Kosciusko County had no employment in the drugs and pharmaceuticals subsector. At
that time, the region added an establishment with nearly 200 jobs, and given the relatively modest size
of the County, immediately boosted the location quotient to 2.12. Jobs in the drugs and
pharmaceuticals subsector typically are well-paid and range from R&D activities in a laboratory setting
to highly skilled manufacturing in production facilities.

Key Detailed Industry Drivers

While analysis of the 11 major subsectors of the health and biomedical industry provide insight into the
regional strengths and niches of the sector, delving further into the detailed, six-digit NAICS industries
that drive these subsectors is often very useful for identifying key drivers at the micro level.

Using a minimum employment threshold of 150 County jobs, the presence of at least two
establishments and a requirement that the industry be a regional specialization (LQ greater than 1.20),

® BLS does not disclose the data for industries with only one or a few establishments for confidentiality purposes. Data from
IMPLAN estimate these “non-disclosed” estimates and in this case estimates 1,100 County jobs for 2007. This differs from the
Kosciusko Community Hospital website which tepotts a current figure of 890 (see http://www.kch.com/).
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this analysis identified five detailed industries that are key to the industry as local drivers and niche
strengths:

e Detailed County industries with a large and specialized employment base:
=  Medical Devices:
0 Surgical Appliance and Supplies Manufacturing (5,597 jobs; LQ is 203.13)
0 Surgical and Medical Instruments Manufacturing (382 jobs; LQ is 12.26)
= Personal Care Facilities:
0 Nursing Care Facilities (639 jobs; LQ is 1.42)
= Health Industry Wholesale:

0 Maedical, Dental, and Hospital Equipment and Supplies Wholesalers (396 jobs; LQ is
7.52)

= Strategic Medical Device Suppliers:

0 Electroplating, Plating, Polishing, Anodizing, and Coloring (169 jobs; LQ is 8.34)

Industry Wage Analysis

Comparisons of annual wages by industry provide insight into the relative demand for and supply of
workers within a regional labor market. Specifically, wage premiums paid to workers in industries like
the health and biomedical sector signal the strong demand for highly-skilled and well-educated workers
that drive the high-value commercialization in the sector. Similar to the wage relationships seen
nationally, the Kosciusko County health and biomedical sector pays average wages to its workers well
above those earned by their counterparts in the rest of the private sector.

In 2007, Kosciusko County health and biomedical workers earned, on average, just over $66,000 per
year. This compares to $41,725 for the average County private sector worker (see Table 3). The wage
premium earned by these regional health and biomedical workers, at $24,500 (or 59% more) exceeds
that earned by workers in the national industry at $5,900 (or 13% more).

Workers in the health industry wholesale subsector earn, by far, the highest average wages in the
County, more than $127,000 annually. Employees of the County’s niche strength and largest employer,
medical device production, earn more than $81,000 per year, on average, compared with the US
average wage of $64,000. In general, County workers providing health services (in hospitals, personal
care facilities, ambulatory services) earn much less, on average, than their counterparts in the
biomedical manufacturing subsectors. This wage relationship also holds true nationally.
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Table 3. Average Annual Wages for Kosciusko County Health and Biomedical and other Industries, 2007

Industr Avg. Annual
y Wages, 2007

Health Industry Wholesale $ 127,451
Wholesale Trade $ 86,970
Medical Devices & Equipment $ 81,470
Total Health & Biomedical Industry $ 66,253
Drugs & Pharmaceuticals $ 61,272
Management of Companies and Enterprises $ 61,083
Research, Testing, & Medical Laboratories $ 48,813
Doctor/Health Practitioner Offices $ 46,854
Finance and Insurance $ 41,888
Total Private Sector $ 41,725
Outpatient Medical Care Centers $ 40,786
Information $ 37,590
Strategic Medical Device Supplier Industries $ 36,825
Construction $ 33,276
Hospitals $ 32,726
Professional, Scientific, and Technical Services $ 32,546
Ambulatory Health Care Services $ 26,644
Personal Care Facilities $ 25,985
Veterinary Services $ 21,125
Retail Trade $ 20,860
Arts, Entertainment, and Recreation $ 18,636

Source: Battelle analysis of Bureau of Labor Statistics, QCEW data from the Minnesota IMPLAN Group.

Note: Subsectors of the health and biomedical industry are indicated in blue, bolded font.

Conclusion

Kosciusko County, Indiana, as of 2007, has positioned itself as a major regional medical device center.
This regional specialization has led to a strong and still developing cluster of strategic medical device
suppliers and wholesalers spanning a range of industries and has bolstered the broader health and
biomedical industry. A sizable regional network of related healthcare service providers has developed
within the County. While a severe recession began in late 2007 and continues today, it is clear that
Kosciusko County had positioned itself well with strong momentum through 2007. At the core of its
globally traded opportunities is the orthopedics cluster in Warsaw about which the following section
provides significantly more detail.
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V. Taking a Closer Look at Warsaw'’s Distinctive
Characteristics and Challenges: Analysis by UC-San Diego
Global CONNECT

According to a recent Newsweek magazine overview of major economic and political trends in the
United States, the state of Indiana had one of the largest decreases in middle class citizens due in large
part to the massive layoffs in traditional industries such as automotive manufacturing.” In the 1950’s,
states such as Indiana were magnets for workers and homes to high wage industries, whereas today
these states have a net loss in college graduates remaining in the state and an increasingly low-wage
economy. In a century where knowledge and advanced technology-based industries and professional
services such as finance, legal, general business and consulting are growth sectors, states such as
Indiana run the risk of falling further behind.

Despite national and state-level indicators that paint an overall dreary picture, data on specific regions
within Indiana point to more promising current economic activity and to opportunities for potential
growth. Such is the case with the orthopedic device cluster centered in Warsaw in north central
Indiana. The Warsaw cluster currently has a 60% share of the $11 billion global market for hip and knee
implants;® it represents advanced manufacturing and well paid jobs across a variety of competencies; it
is in an industry where demand is growing; it has national and global links, partnerships and platforms;
and it is profitable.

Nonetheless, the cluster receives little attention in conversations or reports asking where future
economic prosperity might lie in the state of Indiana. Further, the cluster is not sufficiently celebrated
as an example of American inventiveness, entrepreneurship and competitiveness in the national
conversation about re-engaging economies across the country to enhance prosperity for all. In short,
the Warsaw orthopedic cluster in Indiana is a current and potential economic asset which has been
neither supported nor leveraged to the extent it merits. As a standalone cluster, it is very impressive.
Were its global assets to be more strategically leveraged and its muscularity better aligned with the
equally robust pharmaceutical assets of the state, in areas of possible convergence such as biologics,
Indiana might be better able to bridge into a stronger economic position in the 21° Century economy.

The 2001 study by the Battelle Technology Partnership Practice on Kosciusko County’s health industry,
summarized in the preceding section, identifies many strengths and promising opportunities for the
region’s medical device industry. However, the report also notes many challenges, including a lack of
amenities that provide an attractive quality of life for employees, the need for collaboration among the
major firms on issues where they may mutually benefit, workforce training gaps, and the ability of the
industry to adapt to emerging technologies.’

The following section builds upon the findings of the Battelle report as they pertain to the orthopedic
device industry and explores what may be motivating regional stakeholders to become more strategic

" Newsweek, January 26, 2009, Vol. CLIII, No. 4.

& Knowledge Enterprises, “The Orthopaedic Industry Annual Report”, Institute for Orthopaedics, 2007. Figures
based upon reported sales for Zimmer, DePuy Orthopaedics, and Biomet.

° Battelle Memorial Institute, Sustaining Kosciusko County’s Health and Biomedical Industry for the 21st Century,
Prepared for the Indiana Health Industry Forum and Kosciusko Development, Inc., 2001.
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vis-a-vis sustaining and strengthening both the orthopedics cluster and the broader community moving
forward. These discussions 1) revisit the assets this cluster represents, many of which have not been
well understood or articulated; 2) describe the regulatory and technological trends affecting this cluster;
3) highlight the unique talent and infrastructure challenges the cluster faces due to its rural Indiana
location; and 4) offer some observations and recommendations about how to catalyze the civic as well
as economic interests of the region moving forward, in a strategic effort to assure continued growth and
competitiveness. The primary purpose of these sections is to elucidate the civic and community
challenges and opportunities related to assuring growth, beyond simple sustainability, in the Warsaw
cluster. Much of this portion of the report was generated utilizing direct input from industry, business,
governmental, and educational stakeholders. Information was gathered during a three-day visit to the
Warsaw region in mid-December 2008. Several roundtable discussions were held to foster discussion
surrounding the topics of this report and many more individual and small group meetings were held as
well.

Several common themes emerged during these discussions. Issues ranging from workforce
development, talent recruitment and retention and transportation infrastructure to educational, civic
and cultural amenities were frequently raised. Select comments from stakeholders that were reinforced
during many of the discussions with industry and community leadership have been incorporated into
the following sections of this report.

Warsaw’s Orthopedic Strengths

A variety of reports by major economic consulting firms have described the major characteristics of the
orthopedics cluster in Warsaw. As noted earlier, the combined revenue of Warsaw—headquartered
Zimmer, DePuy, and Biomet constitutes nearly a one-third share ($9.9 billion) of the $32.5 billion global
market for orthopedic devices, based upon 2007 sales.’® Figure 1 shows the percent market share by
firm location. In the mid-term, prospects for market growth remain positive as baby boomers retire and
increasingly look to repair or replace damaged joints with implants.

Figure 1 Percent Share of the Global Orthopedic Device Market by Location™’
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independent research conducted by BioCrossroads.
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This vibrant industry and its global reputation were built over time, beginning with the founding of
DePuy in 1895. DePuy’s success was the spark that fed the growth of an ecosystem of new companies,
including Zimmer in 1926, Biomet in 1977, and a wide range of suppliers and business support providers
that serve the larger firms. These developments provided continued momentum that has solidified the
cluster’s strong competitive position. The Warsaw region is now home to many of the key elements of
the supply chain - discovery, research and development, product development, contract manufacturing,
and packaging. Further, the cluster is now also the center of a global industry, with subsidiaries,
customers, research centers, and strategic partners throughout the world. Combined, these activities all
feed back into further reinforcing Warsaw’s brand as the preferred location for innovative orthopedic
device companies.

It is important to understand at a more granular level the nature of the assets in the cluster with a
particular eye on undervalued and under leveraged assets, vis-a-vis the continued competitiveness of
the cluster, growing prosperity in the region and even enhancing the well being of the entire state of
Indiana. Obvious assets of the cluster are its global “brand” and reputation; the quality of its products;
its market dominance; its long history of continuous adaptation and diversification; and its relationships
with surgeons and healthcare providers around the world. Its less obvious leveragable assets include its
growing national and international sites and partnerships which provide early access to market trends,
regulatory changes and new developments in R&D; its small, but growing, locally anchored innovation
and entrepreneurship experience and resources; its ready-to-serve education and training resources;
and its yet-to-be-explored regional links to Fort Wayne and South Bend, which could provide some of
the lifestyle and infrastructure needed for this growing, increasingly talent based industry.

The Warsaw Cluster: Headquarters of a Global Industry

The Warsaw region has developed a reputation as the “orthopedic capital of the world” due to the
presence of several of the largest orthopedic medical device companies in the world. The devices
produced by these companies and a surrounding network of contract manufacturers and suppliers
include knee, hip, spine and other implants; braces, tools and instruments, as well as cases and trays.
These firms rely on advanced science and engineering capabilities to produce products that are safe,
effective, and durable. The knowledge required to meet such high standards includes an in-depth
understanding of human anatomy, biomechanics, materials science, advanced machining techniques,
surgical procedures, and the regulatory constraints on product designs. Additionally, the companies are
actively aware of recent advances in tissue engineering and regenerative medicine. Although the new
science of regenerative medicine seems to many to have mainly long term implications, all agree the
next generation of orthopedic devices will likely include more biologic components, such as tissue
regenerated from embryonic stem cells or adult stem cells, growth factors, and extracellular matrix. In
order to maintain their leadership position, companies in the cluster have developed a wide-ranging
network that extends far beyond the immediate Warsaw region. This national and international
network of sales, manufacturing, R&D locations, and interactions with orthopedic surgeons connects
Warsaw’s companies to markets and innovative technologies, which can provide critical intelligence
regarding market opportunities, regulatory issues, and new product development. Product lines and the
companies’ ability to innovate also have been improved through a strategy of targeted acquisitions
throughout the US and abroad. Figures 2, 3, 4 and 5 show the various domestic and international
geographic locations of firms based in the Warsaw region.
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Figure 2 Domestic Locations of Warsaw, Indiana Based Device Companies*

*Maps created by UCSD GIS Lab using location information provided by Global CONNECT.

Figure 3 International Locations of Warsaw, Indiana Based Device Companies

Several of the larger original equipment manufacturer (OEM) firms in the Warsaw region are now
multinational, or part of a larger multinational enterprise. For instance, Biomet has 58 office locations in
32 countries, representing the largest portion of the cluster’s linkages (Figure 4).** DePuy Orthopaedics

12 See http://www.biomet.com/corporate/locations.cfm.
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is now a subsidiary of Johnson & Johnson, and therefore has access to the parent company’s global
network. DePuy’s European headquarters are located in the United Kingdom, where it also has a ten-
year collaboration with the University of Leeds to develop new materials and implant designs.”® Zimmer
has offices in seven regions in the US and a European headquarters in Switzerland. Further, it has
developed research partnerships with universities and companies in Kansas, Missouri, and Ohio."
While Medtronic Spinal & Biologics’ Warsaw facility largely interacts with its divisional parent in
Memphis, Tennessee,™ it is also part of one of the world’s largest medical device companies with offices
in 11 different countries.™

Figure 4 Biomet National and International Locations
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Contract Manufacturing

The Warsaw region’s orthopedic medical device cluster also includes many contract manufacturers that
fill a valuable niche in the supply chain for the larger OEM companies. Suppliers deliberately locate in
Warsaw not only to be near their primary customers for logistical reasons, but to also take advantage of
the knowledge base that exists in a geographically concentrated area and to leverage the region’s global
reputation for leadership in this industry. These firms are often an excellent source of information on
market and technology trends. Firms such as DeGood, Micropulse, Paragon Medical, and Symmetry
Medical deliver high quality implants, instruments, and components based upon the specifications
provided by their clients. In addition to providing relatively straightforward manufacturing capabilities,
several of these firms have moved up the value chain by also offering co-development and design
services. With their own advanced engineering skills, these contract manufacturers also support
innovation in the region by assisting clients with concept development and modeling, prototype
development, testing and analysis, and even project management.

13 See http://www.yorkshirecic.com/view.asp?content_id=300&parent_id=232.

14 See http://www.zimmer.com/z/ctl/op/global/action/1/id/10167/template/CP/navid/10104.

15 Demetrakakes, Pam, “Plant is the backbone of spinal implant business: Medtronic’s Sofamor-Danek facility
packages up to 20,000 screws and other spinal implant components daily — one at a time.” Food & Drug Packaging,
May 1, 2007. See http://findarticles.com/p/articles/mi_mOUQX/is_4 71/ai_n27272899?tag=rel.res1.

16 See http://www.medtronic.com/about-medtronic/locations/index.htm.
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Like the OEM companies, a few of the Warsaw region’s contract manufacturers have built their own
distributed networks via office locations throughout the US and internationally. This allows them to tap
into specialized engineering and manufacturing skills while also being embedded in emerging markets,
thereby augmenting their capacity within Warsaw. Examples include Paragon Medical, which has four
US locations as well as facilities in Switzerland and China;'’ Sroufe Healthcare Products now has a
subsidiary that manufactures products in Vietnam;'® and Symmetry Medical, which has nine US
locations, three of which are designated as Design and Development Centers (DDC), and six overseas

offices, including one DDC in the UK (Figure 5)."

Figure 5 Symmetry Medical National and International Locations

R&D and Innovation Capacity in the Warsaw Region

The orthopedic companies in Warsaw primarily position themselves as traditional manufacturers. They
are clearly much more than that. For instance, both Zimmer and Biomet’s global R&D headquarters are
in Warsaw. In fact, 800 of Zimmer’s 1,500 researchers are locally based. This is complemented by a
number of strategic R&D partnerships and acquisitions outside of the region. Nonetheless, during in-
person meetings, company executives tended to understate their corporate capacity, R&D assets, and
the potential value their innovative capabilities may bring to other industries within the state. Data on
patent applications, sponsored research agreements, and scientific journal publications indicate that
innovation is taking place within the region itself.

The number of patent applications and number of publications in scientific journals can serve as proxy
indicators of innovative activity. From 2006 to 2008, 579 patent applications were submitted by

17 See http://www.paragonmedical.com/locations.html.
18 See http://www.sroufe.com/oem_services.htm.
19 See http://www.symmetrymedical.com/About/SymmetryMap.aspx.
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inventors in Kosciusko County; approximately 475 of them related to orthopedic devices and
procedures. During the same time period, the entire state of Indiana submitted 8,500 applications.
Kosciusko County filed 76 applications per 10,000 people, while the state average was 13, and the US
average was five. Using only this one measure, one might say Kosciusko County is over 15 times more
innovative than the US as a whole, and five times more innovative than the rest of Indiana.?

Warsaw’s performance with patent applications is particularly notable given the lack of a research
university located in the immediate area. However, firms are working with researchers at the University
of Notre Dame, Purdue University and Indiana University. From 2000 to 2008, orthopedic companies
sponsored 11 research projects at Notre Dame and 14 projects at Purdue. Research areas included
biomaterials, minimally invasive surgery, gene therapy, and modeling among others. Zimmer was the
most active, supporting 11 projects between the two universities.”* During the roundtable discussions
held in Warsaw, industry executives stated that co-op programs have also been established with the
three universities.

While the outcomes of industrial research are often proprietary and therefore unpublished, from 2006
to 2008, three Warsaw-based research units published 11 articles in scientific journals. Biomet and
Zimmer both published five articles and DePuy Orthopaedics published one.”” Although small in
number, the articles do cover a wide range of topics, including surgical techniques, polymer materials,
testing of joint implants, tissue engineering, and bone graft material.

Ready-to-Serve Education and Training Resources

Two local educational resources relevant to the cluster are Grace College and lvy Tech Community
College. Grace College, under the leadership of President Ron Manahan, was singled out in nearly every
interview and roundtable as an essential and evolving resource in the success of the cluster. It appears
to be a highly trusted “honest broker” institution in an environment of companies which, for the most
part, see one another as competitors even though they understand the idea that the cluster and its
overall robustness is what enables their individual success. Grace is universally perceived as a critical
resource and catalyst, not only by orthopedic companies, but by civic leaders and the business
community. Grace’s leaders can get people in the room, they deliver on promises and they aspire to be
an enabler of civic development and economic prosperity. In our interviews, Grace College was valued
for a range of services and initiatives seen as benefiting the cluster and the region’s quality of life. These
include such things as establishing a 56,000 square foot facility for community events and conventions,
the Orthopedic Capital Center, in partnership with Biomet, DePuy Orthopaedics, Paragon Medical,
Symmetry Medical and Zimmer. These companies have contributed $3.25 million towards construction
costs.” Grace College also supports the region’s cultural development through its involvement with the
Warsaw Symphony Orchestra and its own Masterworks Festival, and its science, technology,
engineering, and mathematics (STEM) initiatives are helping to boost science education in the region.

Ivy Tech is another valuable asset which has now established an advanced training site in Warsaw with
$2.8 million in private support to assure that the equipment and curriculum needed to train technical
people is in place. Focused on the kinds of advanced manufacturing and technical skills critical to the

20 United States Patent and Trademark Office database: ftp://ftp.uspto.gov/pub/patdata. Per capita patent rates
determined using US Census Bureau population estimates. See http://www.census.gov/popest/estmates.php.

2! Data on industry sponsored research projects at the University of Notre Dame and Purdue University provided to
Global CONNECT by BioCrossroads.

%2 Data returned from the PubMed database: See http://www.pubmed.gov.

2% See http://www.grace.edu/alumni/orthopedic/.
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industry, the college is purchasing equipment and leasing space required for delivering new training
programs. However, lvy Tech is concerned about the reliability of state matching funds and the influx of
unemployed recreational vehicle and auto workers from neighboring towns such as Elkhart, who often
do not come with the basic educational foundation needed to be successfully trained in advanced
manufacturing. It is imperative that vy Tech develop programs collaboratively with the orthopedic
industry, in order to assure that the standards and competitive skills essential to the workers they need
are addressed. This means collaboration in curriculum development, potentially using industry
practitioners as faculty and the development of clearly defined criteria for admission and graduation
from training programs. It is not clear whether this has yet been achieved. Indeed, the current facilities
and curriculum do not appear to match the “state of the art” needs of the global companies in Warsaw.

The region’s geographic proximity to both South Bend and Fort Wayne also could be turned to
advantage, as campuses of globally recognized institutions (Notre Dame, Indiana University and Purdue
University) are located in these other cities, even though they are not yet deeply connected to the
Warsaw cluster. Indiana University has the second largest medical school in the US with satellite
campuses in South Bend and Fort Wayne and all three offer leading science programs which represent a
variety of basic and clinical research activities of potential value to the cluster and a pipeline of technical
and scientific graduates, as well as business school graduates for whom careers in the cluster would be
an attractive option. However, to tap into these resources requires industrial collaboration in the
region, as well as agreed upon strategic initiatives. There is no current organization in the region which
is providing the vision and leadership that could enable partnerships with these research universities.
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Innovation and Entrepreneurship Assets: The Micropulse Example

Micropulse and its founder Brian Emerick represent the quintessential American business success story.
Beginning in his garage in 1988, Emerick grew Micropulse into a leading contract manufacturer for most of the
major orthopedic medical device companies across the US, including Warsaw-based Biomet, DePuy, and
Zimmer. With approximately 150 employees, Micropulse produces implants, tools, instruments, sterilization
cases and trays, and also offers product design, preproduction planning, and program management services to
its clients.

Interestingly, Emerick did not begin his career in medical devices. He started out as a Tool & Die Maker in 1979
at a large shop in Fort Wayne doing work for the automotive and electronics industry, while taking night
classes at Indiana University-Purdue University Fort Wayne (IPFW) in mechanical engineering. Shortly after
starting his business, he began doing a lot of new product development prototyping for a small spine company
in Winona Lake called Warsaw Orthopaedics, today’s Medtronic Spine & Biologics. Although Micropulse took
on plenty of projects outside the orthopedic industry throughout the 1990s, seeing the brightest opportunity in
the orthopedic area, he decided to transition fully into medical devices. Under Emerick’s leadership,
Micropulse was built by focusing on cutting-edge niche products. Over the years, the company grew
organically on a foundation of integrity and a long-term strategy of reinvesting profits back into the company.
As an example, the company recently expanded its facility space by 47,000 square feet and has added over $6
million in equipment to better accommodate future business. Recognizing the need for improving his personal
leadership skills, Emerick has completed a Bachelor’s in marketing from Indiana Wesleyan and an MBA from
Notre Dame in the last five years. He stated, “In order to be the best leader for Micropulse, | either needed to
raise my game or hire my replacement. Since | love what | do, | decided to seek further education and
training.”

In addition to building a successful contract manufacturing business, Emerick has become a strong supporter of
local innovation and entrepreneurship by working with several startup companies, entrepreneurs, surgeons,
and universities. Beginning with DVO Extremity Solutions, Emerick has directly invested in and served as an
advisor or board member for eight startup companies in the Warsaw region in recent years. For some of those
that he invests his own money in, he offers space within Micropulse to help incubate the company, while also
providing the startup with access to support services such as capital raising, accounting, legal, regulatory,
product design, prototyping, manufacturing, and even distribution. Four startups are currently incubated
within Micropulse; one is located in Purdue University’s research park, with the others located in Warsaw.
Emerick saw DVO through a successful acquisition by an outside company, and is also involved with VOT
Arthoscopic Solutions, BioSpine, DelPalma Orthopaedics, S-Med, Argent Technologies, Nanovis, and
OrthoPediactrics.

Emerick invests in new ideas that typically come from surgeons, universities, and people who have worked for
some of the larger, established device companies in the Warsaw region, and who desire to leave the large
corporate environment. Emerick helps assemble the right team of management, surgeons, sales and
marketing, engineers, and strategic investors. He also keeps an eye on possible strategic partnerships with
larger companies, who in turn may be looking for attractive future acquisitions.

With Micropulse still his core business, Emerick is working towards a quadruple bottom line by incubating and
advising new startups. Besides seeking a return on his financial investment, he is also growing the innovative
orthopedic medical device industry in north central Indiana, increasing Micropulse’s future customer base, and
helping cultivate the next generation of successful entrepreneurs.
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Industry Challenges and Pressures

The Changing Policy Environment for the Orthopedic Industry and Implications for the Dominant
Technologies in the Warsaw Cluster

Not all orthopedic devices are federally regulated, and many companies manufacture or distribute both
regulated devices such as surgically implantable devices, and unregulated devices such as external knee
braces, orthotic shoe inserts, and the like. The path to profitability for regulated devices is obviously
more complex, and companies producing regulated devices must continually monitor the changing
Federal policy environment and the reimbursement policies of payers.

Changing US Food and Drug Administration (FDA) Approval Environment

According to some experts,”® the main driver of increased cost to regulated orthopedic device

manufacturers is the increased stringency of the regulatory climate at the FDA, beginning in the 1990s,
when the agency’s increasingly risk-averse climate, engendered by missteps with high-profile drugs,
caused both a slow-down in approvals and stricter testing requirements. The FDA’s Center for Devices
and Radiological Health (CDRH) points out that the increased complexity of the devices means increased
amounts of information that must be evaluated in a safety and efficacy determination.

Low risk Class | devices such as surgical scalpels or reading glasses, and Class Il devices such as hearing
aids or bone cement receive quick clearance. Class Ill devices such as implanted orthopedic devices,
artificial heart valves, and pacemakers are the most complex and potentially pose the greatest risk to
patients. Congress originally allowed those Class Ill devices “substantially similar” to devices already on
the market be given minimal reviews, but with the caveat that the FDA should set a deadline and write
rules for demonstrating rigorous testing of Class Il devices before approval. Recently the US
Government Accountability Office (GAO) issued a report critical of the FDA pointing out that the
promises the FDA made 14 years ago to fix its system for approving complex medical devices have yet to
be acted upon,® and that most Class Il devices receive only cursory review. The GAO recommended
that for a subset of Class Ill device types,®® the FDA issued new regulations, requiring the devices to
undergo full Pre-Market Approvals (PMAs) or reclassifying them to a lower class of device. The
Department of Health and Human Services agreed with the recommendation.

A non-governmental watchdog group, Project on Government Oversight (POGO), also issued its report,
“The FDA’s Deadly Gamble with the Safety of Medical Devices”.”” The report is critical of the fact that in
2006 the FDA’s CDRH decided not to enforce the regulation requiring preclinical testing of devices to be
used in humans be done in conformance with the FDA’s Good Laboratory Practices (GLP) regulations.

These critical reports will increase the pressure to require full PMAs of new joint implant devices — a
process that will require extensive testing on the part of the manufacturer, and an approval process that
will be much lengthier, and the requirement that preclinical testing be done in conformance with GLP.
The FDA states that the PMA full scientific and regulatory review to evaluate safety and efficacy for the

2 Katsnelson, Alla, “Biotech’s Hidden Stepsister”, The Scientist, Oct 2008 p 33-37.

% United States Government Accountability Office, “Medical Devices: FDA Should Take Steps to Ensure that
High-Risk Device Types are Approved Through the Most Stringent Premarket Review Process”, GAO-09-109,
January 19, 2009. See http://www.gao.gov/new.items/d09190.pdf.

% Class 111 orthopedic devices noted in this subset were metal-on-metal hip implants and pedicle screws (anchor
points for spinal fusion).

*" Project on Government Oversight, “The FDA’s Deadly Gamble with the Safety of Medical Devices”, February
19, 2009. See http://www.pogo.org/pogo-files/reports/public-health/safety-of-medical-devices/ph-fda-
20090218.html.
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intended use is intended to take 180 days. However, the FDA itself admits that the review time is
normally longer.?® The longer a patented device is held up from approval, the more revenue is lost, due
both to the expiration of the patent, but also the fact that reimbursement approvals for regulated
devices depend on FDA approval, and there is essentially no market for a device without a
reimbursement code.

However, the industry will strongly resist any changes to the PMA requirement, and, given that the
leadership of the FDA is in flux with the change of presidential administrations, it is unclear what the
FDA’s position on this issue will be going forward. The uncertainty in these issues, which could have
major financial and time-to-market impacts for the industry, adds to the Warsaw cluster’s business risk.

Reimbursement Environment

To be sold, a new device, whether regulated by the FDA or not, must gain a place on the list of
acceptable devices and procedures maintained by the payer paying for the procedure. With healthcare
costs being a perpetual problem and political hot-button, it is becoming increasingly difficult to convince
payers, the largest of which is the US Government’s Centers for Medicare and Medicaid Services (CMS)
but also includes all private insurers, to cover new procedures or products for an indication when there
are already existing solutions. According to Mir Imran, who runs InCube Labs and InCube Ventures, a
California med-tech incubator and venture fund, respectively, device companies rarely achieve
reimbursement in less than a year after FDA approval, and often the approval takes closer to five
years.”® Bill Starling, a partner of VC firm Synergy Life Sciences Partners, states “CMS has no incentive
to approve anything unless there’s a huge amount of data.”*® Without data, no reimbursement code is
given; without a reimbursement code, a surgeon is effectively prevented from implanting the device;
and without usage data, no code can be assigned: a classic chicken-and-egg dilemma.

Increased Scrutiny of Surgeon Networks

Innovation in product design largely comes from the industry’s extensive network of surgeons in the US
and overseas. This network is built through traditional sales and distribution relationships. It has also
been built proactively through training centers set up by the manufacturers themselves. For instance,
Medtronic’s Bakken Education Centers allow medical professionals to learn more about the company’s
products and receive training on how to use them. The centers also provide the opportunity for the
company to receive feedback from their end users. There are twenty-two centers located throughout
the world, seven of which are in the US.*' In 2003, Zimmer launched the Zimmer Institute in Warsaw to
train surgeons on minimally invasive joint replacement techniques. It also serves as a test bed for new
ideas, such as the company’s “O.R. of the Future” initiative. In addition to the 15,000 square foot facility
in Warsaw, Zimmer is working with hospitals and educational institutes to deliver Zimmer courses
around the world.*?

The brief Medtronic and Zimmer examples presented here only hint at the full extent of the surgeon
networks that Warsaw orthopedic device companies have created. However, it should be noted that
guestions have been raised regarding the way in which these networks function, particularly around the
issue of financial inducements offered by the companies to surgeons who use their products. As a

2 EDA, “Device Advice”, http://www.fda.gov/cdrh/devadvice/pma/

% Katsnelson, A., op.cit.

% Ipid.

*! See http://www.medtronic.com/about-medtronic/locations/index.htm.

%2 See http://www.zimmer.com/z/ctl/op/global/action/1/id/265/template/MP/navid/266.
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result, in September 2007 five orthopedic device firms, including Biomet, DePuy Orthopaedics, and
Zimmer, entered into five-year Corporate Integrity Agreements with the US Department of Health and
Human Services’ Office of Inspector General which requires the companies to enact reforms and
undergo federal monitoring.® These agreements place restrictions on consulting contracts companies
have with physicians. Companies must now disclose the names of all physician consultants and the
amount of compensation for each. Companies must also conduct a needs assessment to determine
what a reasonable demand is for product-development consultants and educational consulting services.
Physicians must disclose all of their financial arrangements with these companies to their patients.
Whether the new constraints will have large-scale unintended consequences on the ability to develop
new design improvements remains to be seen. However, some effects have already been noted. For
instance, Zimmer reported in its Q3 2008 financial results that disruptions caused by the transition to a
new model of collaborating with surgeon consultants have had a negative impact on operating
revenues.>® One financial article indicated that as a result, Zimmer’s stock price dropped to six-year
lows.*®> These Corporate Integrity Agreements may result in the need for a broader focus on innovation
strategies and resources.

Current safe harbor guidelines limiting surgeon ownership of orthopedic device companies to 40% could
affect how innovative startup companies are established. The ownership limitation means that there
will now be a 60% equity gap which has to be filled by other types of investors, such as non-surgeon
angel investors and venture capitalists, both of which are becoming increasingly difficult to access. The
implications of these two developments need to be better understood if the region is to continue to be
an industry and innovation leader.

Patent Regulations

Recent proposed changes to the patent system suggested by the United States Patent and Trademark
Office®® would make it much more difficult to file more than one amendment to a patent application.
Since devices are designed iteratively, and often continuous improvements adjusting an original design
are made during testing, being able to amend a holder’s existing patent application would be the more
appropriate step, rather than claiming a novel invention and beginning the patent application process
anew.

In addition, the bar for determining whether an invention is “obvious” has gotten higher. Both changes
raise legal costs and as importantly, cause longer time lags in the granting of a patent. Patentability
issues affect both regulated and non-regulated orthopedic devices.

Evolution of Technology

The holy grail of biomedicine would be the successful replacement of failing or poorly functioning
organs, cartilage, bone, and entire joints with those regrown from the body’s own cells. The tissue
engineering world of the 1980s and 1990s had the goal of growing replacement organs. Today’s
regenerative medicine has the more modest and achievable goal of developing therapies that will
induce the body to heal itself. Progress toward this goal is being made in many research institutions,
through the use of adult stem cells or embryonic stem cells, as well as with conventional cell culture

% See http://www.usdoj.gov/usao/nj/press/files/pdffiles/hips0927.rel.pdf.

% Zimmer Holdings Q3 2008 Financial results.

* CNN Money, “Orthopedics Firms to Lose Oversight, Keep Payment Controls,” February 11, 2009.

36 Federal Register, Vol. 71, No. 1, Tuesday, January 3, 2006, pp 48-61. Proposed Rules, Patent and Trademark Office,

37 CFR Part 1 [Docket No.: 2005—P-066]
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beginning with already-differentiated cells of the desired type. Stem cell research directed toward
replacing whole organs, although showing great promise, is still in its infancy. Much remains to be
learned in order to reliably guide stem cells to differentiate into the desired lineage, and to provide the
necessary environment to allow them to form fully functional entire organs.

Many research groups are now growing artificial tissue in the laboratory, some with success in coaxing
adult or embryonic stem cells to differentiate correctly, to populate a carefully designed three-
dimensional scaffold and demonstrate some organ functionality. For example, MIT has demonstrated
the production of human cartilage, and its successful implantation into immunocompromised mice.
(Immunocompromised mice are used to avoid rejection of human tissue.)

Biologics and tissue regeneration products require cell culture and tissue culture facilities; bioreactors
instead of the machining, casting, forging, and polymer forming technologies required for conventional
orthopedic devices. Existing orthopedic device companies will need to acquire or build entirely new
manufacturing facilities in order to accommodate orthobiologics.

Orthobiologics sales will also require a sales force with advanced technical training completely different
from that for conventional devices. Surgeons likewise will need training in a new field having little
overlap in subject matter with conventional implantable devices.

Pressure to Institute a Joint Implant Registry

Currently the United States does not track the success record of joint implant surgeries, although many
other countries (e.g. UK, Canada, Scandinavian countries, Australia) and some HMOs (e.g. Kaiser-
Permanente) do. Joint implant registries, depending on the detail of the data collected, allow surgeons,
providers and payers to track the revision rate (repair surgery required within one year) for individual
devices, and in some cases, for individual surgeons. Although the American Academy of Orthopaedic
Surgeons strongly supports such a registry and states that everyone would benefit from such a registry
which would in effect add valuable quality control,®” the AAOS also recognizes the medical/legal and
other obstacles to establishing such a registry in the US, such as, Health Insurance Portability and
Accountability Act (HIPAA) compliance requiring patient record privacy and security; reluctance of
surgeons to be tracked individually; reluctance of device manufacturers to have successful devices
downgraded by comparison to slightly better ones; and the cost to providers of providing data to such a
system.

Warsaw device manufacturers naturally have a concern that the implementation of such a registry, if
required, might affect the market for those devices that appear to have a poorer revision history than
others.

Implications for the Orthopedic Device Cluster in Warsaw

Orthopedic device companies face the prospect of more time, money, and innovation being required
just to maintain current market position. Added to this are the difficulties of gaining speedy FDA
approval for a new device; getting the device classed as a Class Il (less risk, therefore lower safety
requirements) rather than Class Ill (viewed as most risky to patients); and achieving a reimbursement
code that allows a sufficient profit margin within a reasonable time lag. These are problems shared by
all regulated device developers and manufacturers. However, the companies feel that their strategies
for optimizing the path to FDA approval, and the path to reimbursement success, are an important part

%" Hayashi, Annie, “Building a national joint replacement registry”,
http://www.aao0s.org/news/aaosnow/mar08/cover2.asp
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of their intellectual property. Therefore, they do not wish to discuss common problems or strategies for
solution with their competitors. The orthopedic companies instead depend on their trade association
for any coordinated actions such as lobbying the FDA, interacting with payer groups and the like.

The orthopedics industry, whose history in Warsaw dates back to 1895 and Revra DePuy’s company
founding, followed by Justin Zimmer establishing his company in 1926, and then in 1977 with the
founding of Biomet, has been characterized throughout as a machining, casting, forging and polymer
forming manufacturing business. Were new technologies to take hold, particularly with regular
breakthroughs in new biomedical research and regenerative medicine, the Warsaw cluster could find
itself challenged by new competitors or even threatened by radical breakthrough technologies.
Research on the history of innovation suggests that often robust clusters with large global markets, such
as typewriters, mainframe computers and automobiles, ignore at their peril the breakthrough
innovation that could change the nature of the marketplace for their products.

The Warsaw cluster is perhaps better positioned than the industry as a whole to anticipate and integrate
a variety of the scientific and technological developments on the horizon. Some Warsaw companies,
such as B