TriMark Publications

December 2007
lume: TMRNUCARDO7-1220

NUCLEAR W
MARKETS

(SAMPLE COPY, NO

! >
Medical Imaging, Technologies and Industry Lea

|




Nuclear Cardiology Markets

TABLE OF CONTENTS

1. Overview 5

1.1 Objectives 5

1.2 Scope 6

1.3 Methodology 6

1.4 Executive Summary 6

2 Medical Imaging Market Analysis 10

2.1

2.2
221
222
2.2.3
224
2.2.5
2.2.6
226.1
2.2.6.2
2.2.6.3
2.2.7
2.2.8
2281
2.2.8.2
2.2.8.3
2284
2.2.8.5
2.2.8.6
2.2.8.7
2.2.8.8
2.2.8.9

3.

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.8.1
3.8.11
3.8.2
3.8.3
3.8.4
3.85
3.9
3.10
3.10.1
3.10.2

4.
4.1
411
412

Medical Imaging Industry Market Size 10
Medical Imaging Infrastructure 11

Total Healthcare Expenditures and Demographics
Number of Hospitals 12

Number of Radiologists 13

Radiology Services 14

Medical Imaging Companies 16

Market Drivers 16

Product Enhancements 17

Contrast Agents Development 17
Innovation 17

Market Restraints18

Market Segments for Medical Imaging 18
Discovery 18

Clinical Applications 19

Clinical Trials 19

Outpatient Facilities 19

Technology Advances in Diagnostic\lmaging Modalities

Safety and Ergonoemics Concerns \ 19
Volumetric Imaging 20

Digital Radiography (DR) 20
Contrast Media 21

Nuclear Medicine and NuclearCardiology Market
Medical Imaging Industry Forecasts 29

Hardware Companies (Nuclear Medicine Instrumentation)
Software Campanies (Image Processing and PACS) 30

11

29

Radiopharmaceuticals and Pharmaceuticals Companies

Ancittary Products Companies 31
Service and Support Companies 31

Nuclear Cardiology Market 31

Hardware (PET, SPECT and Hybrids) 33
Scanner Investment: Not Just a Cardiology Market
Impact of Alzheimer’s Reimbursement 34

Sales Trends for PET Scanners 34
Market Consolidation in the U.S. 34
Learning Curve Impact for PET 35
Hardware Market Trends 35
Software (PACS and RIS) 36
Radiopharmaceuticals 37
Diagnostic Radiopharmaceuticals 37
Therapeutic Radiopharmaceuticals 37

Products Analysis 38
Nuclear Medicine Instrumentation 38
PET Scan 38

SPECT Scan 39

© 2007 TriMark Publications, LLC. All rights reserved. 1

33

December 2007

www.trimarkpublications.com



Nuclear Cardiology Markets December 2007

4.12.1 Heartlmaging 41
413  PET Versus SPECT 42

4.1.4  Hybrid Technology 42
4.2 Image Processing: PACS 46
42.1 PACS and Nuclear Medicine 46

4.2.2  Difficulties in Making PACS Work with Nuclear Medicine 46
4.2.1.2 3-D and Quantitative Analysis 47

4.2.1.5 Small Market Opportunities 47

4.3 Radiopharmaceuticals and Pharmaceuticals 47

4.3.1 Introduction 47

4.3.2  Background 48

4.3.3  Areas of Current Interest 49

5. Regulations, Reimbursements and Other Issues 50
51 Food and Drug Administration (FDA) 50

511 FDA Guidance 50

5.1.2  FDA Nuclear Medicine Coalition 50

5.2 U.S. Nuclear Regulatory Commission (NRC) 50
5.2.1  What NRC Regulates 50

5.2.2 How NRC Regulates 51

5.2.3  Related Information 51

5.3 Memorandum of Understanding between NRC and FDA 51
5.3.1  Authorities and Regulatory Programs 51

54 Current NRC Issues and Actions 54

54.1  Meetings 54

5.4.2  Program and Policy Issues 54

5.4.3  Recently Issued Significant Enforcement Actions 55
5.4.3.1 Stark Il Regulations 55

5.4.3.2 Recent Impact of Stark Il Regulations 56

5.4.3.3 Reimbursement 56

6. Business Affairs (Mergers, Acquisitions ahd Partnerships) 57
6.1 Recent Corporate Partnerships and Mergers 57
6.2 Recent Industry Activity 57

6.3 Product Launches and Developments 58

7. Technology Trends 60

7.1 Hardware (Nuclear Medicine Instrumentation) 60
7.2 Software<(PACS) 63

7.2.1  Problems Interfacing PACS and NM 64

722 SNMandIHE 64

7.2.3  IHE Nuclear Medicine Profile 64

7.24  What Next? 65

7.2.5  Optimal Patient Care 66

7.2.6  Four Steps to Standards Adoption 66

7.2.7  Technical Framework: Business with Technology 67
7.2.8  Leading by Example 68

7.2.9  IHE and Electronic Health Record (EHR) 68
7.3 Radiopharmaceuticals and Pharmaceuticals 68
7.3.1  Market Share 69

7.3.2  Contrast Media Market Drivers 70

7.3.3  Contrast Media Market Sector Overview 70
7.3.4  Contrast Media Market Analysis 71

7.3.5  Growth Prospects for Contrast Media 71
7.4 Market Sector Analysis 71
7.5 Leading Companies in General Medical Imaging 73

© 2007 TriMark Publications, LLC. All rights reserved. 2 www.trimarkpublications.com



Nuclear Cardiology Markets

8.1
8.1.1
8.1.2
8.1.3
8.14
8.1.5
8.1.6
8.1.7
8.1.8
8.1.9
8.1.10
8.1.11
8.1.12
8.1.13
8.1.14
8.1.15
8.2
8.2.1
8.2.2
8.2.3
8.2.4
8.2.5
8.2.6
8.2.7
8.2.8
8.2.9
8.2.10
8.2.11
8.2.12
8.2.13
8.2.14
8.3
8.3.1
8.3.2
8.3.3
8.3.4
8.3.5
8.3.6
8.3.7
8.3.8
8.3.9
8.4
8.4.1
8.4.2
8.4.3
8.4.4
8.4.5
8.5
8.5.1
8.5.2
8.5.3
8.5.4
8.5.5
8.5.6

Company Profiles 74

Hardware (Nuclear Medicine Instrumentation)
AccuSync Medical Research 74
Bristol-Myers Squibb (Medical Imaging) 74
Capintec75

CardiArc 75

Cardinal Health (Cardiology Solutions) 75
Digirad 76

GE Healthcare 76

GVI Medical Devices 77

Hitachi Medical Systems America 78
IS2 Medical Systems 79

Mediso 79

Philips Medical 80

Positron 81

Siemens Medical 81

Spectrum Dynamics 82
Software (Image Processing and PACS) 83
Heartlab 83

Hermes Medical Solutions 84

INVIA 84

McKesson 85
MedImage 85
MIMvista 85

Numa 86

ProSolv Cardiovascular 86
Scientific Imaging 86
Segami Corporation 86
Syntermed 86

Thinking Systems Corporation 87
UltraSPECT 87

WittBiomedical Corporation 87
Radiopharmaceuticals and Pharmaceuticals 87
Astellas Pharma U.S. 87

Braeco Diagnastics 88

Isotope Products Laboratories 88
Izotop: Institute of Isotopes 89
Mallinckrodt 89

Merck 89

NuView Radiopharmaceuticals 91
Pfizer 91
Tyco Healthcare 91

Ancillary Products 92
CNMTStore.com 92

Data Spectrum Corporation 92
Daxor Corporation 93

Ivy Biomedical Systems 93
MarCal Medical 93

Service and Support 93

BC Technical 93

Diagnostix Plus 94

MedAxiom 94

MediNuclear Corporation (MNC) 94
MEDX 94

Pinestar Technology 95

© 2007 TriMark Publications, LLC. All rights reserved.

74

December 2007

www.trimarkpublications.com



Nuclear Cardiology Markets December 2007

8.5.7  Technology Imaging Services 95
8.6 Other Business Opportunities 95

9. Other Elements of Nuclear Medicine Industry 96

9.1 Nuclear Medicine: Guidelines, Certification and Societies 96
9.1.1  American College of Radiology (ACR) 96

9.1.2  American Society of Nuclear Cardiology (ASNC) 96

9.1.3  Associates in Medical Physics (AMP) 96

9.1.4  Certification Board of Nuclear Cardiology (CBNC) 96

9.15 ICANL 97

916 IHE 97

9.1.7 1SO 97

9.1.8 MedPage Today 97

9.1.9 Nuclear Medicine Technology Certification Board (NMTCB) 97
9.1.10 Society of Cardiovascular Computed Tomography (SCCT) 98
9.1.11 Society of Nuclear Medicine (SNM) 98

9.2 Nuclear Medicine: Publications 98

9.2.1  Elsevier 98

9.22 HRAResearch 99

9.2.3  Lippincott Williams & Wilkins 99

INDEX OF FIGURES

Figure 3.1: U.S. Nuclear Imaging Procedures 32
Figure 3.2: Digirad—Growth of Nuclear Imaging Procedures, 2004-2006 32
Figure 4.1: Nuclear Imaging 38

Figure 4.2: PET Scan 39

Figure 4.3: SPECT Scan 40

Figure 4.4; PET-CT Scan 43

Figure 4.5: SPECT-CT Scan 45

Figure 7.1: IHE Technical Framework 66
Figure 7.2HE Framework Organization-. 67
Figure 7.3: IHE Actors and Transactions «” 68

INDEX OF TABLES

Table 2.1: U.S.-Medical Imaging Market Size, 2001-2010 10

Table 2.2: Global Medical Imaging Market Size, 2001-2010 10

Table 2.3: U.S. Health Expenditures as a Percentage of GDP, 2000-2010 11

Table 2.4: U.S. User Expenditures for Medical Imaging Equipment and Related Products 11
Table 2.5: Millions of Americans Over 65 Years of Age, 2000-2050 12

Table 2.6: Hospital Survey12

Table 2.7: Percent Change in Volume of Examinations per Imaging Modality, 1993-2004 15
Table 2.8: Worldwide Market Share of Medical Imaging Companies 16

Table 2.9: Worldwide Imaging Procedures, 2001 to 2010 22

Table 2.10: Data Sources for Nuclear Medicine Professionals and Facilities 27

Table 7.1: Market Share of Contrast Media Players 69

Table 7.2: Contrast Media Market Growth, 2003-2010 70
Table 7.3: Worldwide Imaging Procedures, 2001-2010 72
Table 8.1: Astellas Alliances 88

© 2007 TriMark Publications, LLC. All rights reserved. 4 www.trimarkpublications.com



Nuclear Cardiology Markets December 2007

1. Overview
11 Objectives

The purpose of this report is to analyze and describe the nuclear cardiology market segments in the U.S. and
worldwide. It examines the measurement devices that are utilized by physicians to diagnose and monitor heart
diseases. This study also discusses key products in nuclear cardiology and examines the trends that are stimulating
this market. It includes a survey of all major companies actively engaged in marketing, manufacturing or developing
nuclear cardiological instrumentation, with each company discussed in depth. The main objectives of this analysis
are to:

o Identify viable technology drivers through a comprehensive look at platform technologies for nuclear
cardiology testing.

e  Obtain a complete understanding of the individual nuclear cardiology testing platforms from their basic
principles to their clinical applications.

o Discover feasible market opportunities by identifying high-growth applications in different clinical
diagnostic areas.

e Focus on global industry developments through an in-depth analysis of the major world markets for nuclear
cardiology technology, including growth forecasts.

e  Present market figures related to the current value of nuclear cardiology, market projections, market share,
key players, and sector growth rates.

An analysis of the nuclear cardiology market must include severahkey areas of related activity.~Fhe most important
segments discussed in this report include:

e Hardware (e.g., nuclear cardiology-instrumentation).

e Software (e.g., nuclear cardiology image processing, PACS).
e Radiopharmaceuticals and pharmaceuticals.

e Ancillary products.

e Service and support!

This study aims at providing the reader with the following:

An understanding of the most exciting nuclear cardiology market segments.

Up-te-date-information on the leading products, recent developments and R&D initiatives in the market.

Knowledge of the nuclear cardiology market as an area of growth, research and investment.

An extensive geview of the nuclear cardiology hardware, software and radiopharmaceuticals markets, as

well as-the*leading companies in these segments.

e Areview of the market for clinical nuclear cardiology testing equipment and supplies used in the clinical
hospital market.

e Dollar volume of the market sales, both worldwide and in the U.S., with an analysis of the factors that
influence the size and growth of the market segments.

e Detailed analyses of new applications and trends in the nuclear cardiology marketplace.

e Views on the nuclear cardiology industry from leading industry experts.

Key questions answered in this examination are:

e How can nuclear cardiology tools and technologies facilitate improved patient care?
e What are the main types of nuclear cardiology technologies currently available?

e Who are the current key players in this marketplace?

e What is the current state of the nuclear cardiology market?

e What are the major trends in nuclear cardiology solutions?

e What is the impact of regulatory changes on nuclear cardiology markets?

© 2007 TriMark Publications, LLC. All rights reserved. 5 www.trimarkpublications.com
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1.2 Scope

This examination primarily focuses on three major segments of the nuclear cardiology market: 1) devices, 2) PACS
(picture archiving and communications systems) and RIS (radiology information systems) and 3)
radiopharmaceuticals. It discusses products, trends, new developments and compensation issues that are currently
affecting or are likely to affect the market soon. Moreover, this report contains:

e Analysis of potential new nuclear cardiology testing applications in the clinical sector.

Market predictions and trends analysis concerning U.S. expenditures on nuclear cardiology testing
solutions.

Projections of nuclear cardiology testing market sizes for European and Asian markets.

Projections of future applications of non-invasive tests in nuclear cardiology testing-related screening.
Analysis of commercial nuclear cardiology testing business strategies, such as co-branding.

A comprehensive overview and insight into nuclear cardiology testing business strategies for growth in
foreign markets.

The emphasis in this report is on those companies and products that are actively developing and marketingsAiuclear
cardiology instrumentation. The reader should consult other TriMark Publications,reports at
http://www.trimarkpublications.com for a detailed discussion of the important individual market segments related.to
the nuclear cardiology market, such as cardiac rhythm management devices and medical imaging markets.

13 M ethodology

This report is based upon a collection of government data made publicly.available, as well-as trade association
reviews and company data. Other sources of information include trade association publications and meetings,
product brochures and catalogs, and company literature. Where the companies under discussion were publicly held,
annual reports, 10k filings and financial reports.were used as the basis ofithe data reported. Some of the information
was taken from TriMark Publications’ databases, Biotechnology Associates’ files and the private data stores of the
author. The information set forth in this study was obtained from sources that are believed to be reliable, but the
accuracy, adequacy or completeness of any information, omisSion or results obtained by the use of such information
are not guaranteed.

14 Executive Summary

In the U.S., the rapid growth of the over-50 population where more diagnostic procedures are required—combined
with the growing ability,to do more procedures due to technological advances in the equipment sector—is
expanding the need for medical diagnostics. Pricing has been maintained at fairly stable levels. In Europe, the tough
reimbursement environment continues to affect pricing. The markets are still dominated by state funding, although
the private market is growing. The installed hardware base in Europe is expanding, which will allow further volume
growth. The Japanese diagnostic market continues to show modest volume growth, though the overall environment
remains challenging due to ongoing healthcare reform measures and government-mandated reimbursement price
cuts.

Diagnostic and therapeutic medical imaging worldwide constitutes a Sl market with consistent growth in
double digits for many sectors. Already strong demand drivers are being further strengthened by favorable
population-aging demographic trends. The imaging markets have always been exciting and growing, and there are a
number of new imaging modalities being introduced on an annual basis. The medical imaging equipment market in
the U.S. is estimated to achieve gains of between % and |2 per year through [l to over h

There are over [JJJll hospitals and healthcare facilities being supported by as many mgcian group

practices in the U.S. The annual combined total of all radiological images exceeds nd this number is
increasing at approximately o6 per year. There are about radiologists currently practicing in the U.S.
However, cost pressures and competitions from other medical specialties are forcing the consolidation of radiologist
practices. In i}, % of diagnostic imaging centers and chains consolidated their operations.

© 2007 TriMark Publications, LLC. All rights reserved. 6 www.trimarkpublications.com
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In contrast to the generally rosy picture of growth and innovation in the medical imaging sector in the U.S.,
European medical imaging companies are finding it increasingly difficult to develop technologically advanced
products and to expand their reach in a stringent regulatory environment. In addition to the E.U.’s Medical Device
Directive, numerous multilayered and diffused local legislatives complicate regulatory compliance, thereby
increasing the time to market. Companies also face rising costs due to constant alterations required in product
specifications to meet the varying technical standards in different locations. However, even in the U.S. markets,
many of the major diagnostic imaging modalities are mature or approaching maturity, including conventional X-ray
systems, computed tomography (CT), magnetic resonance imaging (MRI), ultrasound and nuclear medicine. This
implies that much future demand in these segments will be for replacement purposes. In addition, despite a few
bright spots, such as positron emission tomography (PET), the healthcare funding climate is likely to remain
challenging, impacting both reimbursements for imaging procedures performed, and the capital equipment budgets
of medical providers.

In , approximately Bl medical imaging procedures were performed worldwide. Of these, about i}
scans were enhanced or made possible with medical diagnostic products or contrast agents, generating

revenues of over Sl in this market niche alone. Bracco, GE, Tyco Healthcare, Schering and\Bristol-Myers
Squibb Medical Imaging (formerly DuPont), together with their respective licensees, are the major players_in‘the
medical diagnostics market, with over JJJJj share among them.

The U.S. sales of medical imaging contrast media reached $
I oy Bl Contrast media sales grew o6 in [l increased by % per year between [ and

and are projected to rise at the rate of [JJo6 to % per year between . Biotechnology Associates
predicts that the number of imaging procedures worldwide for cancer diagnasis and patient management will
increase from scans in to proceduresin 2t an estimated % per year, and to
over by . Both areas could see significant gains in thesnext few years.

, and are expected to rise to $

The National Electrical Manufacturers Association (NEMA) estimates that revenues from sales of nuclear imaging
equipment, excluding maintenance revenue, 'declined approximately [|%-n [l to%F, and declined
approximately o6 in the first quarter of , as compared to the first quarter of . NEMA projects double-
digit declines for the next three quarters of ,. representing.@ modest decline on a sequential quarter basis. It
further forecasts the rate of descentto slow in to approximately []% with little or no anticipated decline in
. 't attributes the declining sales to questions about reimbursement, such as reimbursement cuts to imaging
embodied.inthe U.S.’s Deficit'ReduCtion-Act, cost containment pressures, lack of technology innovation and
possible shifts to other imagingmodalities#In the products business, industry sources predict that purchases of
multi-head cameras will far outpace those of single-head cameras.

On the other hand, cardiac imaging is booming. New applications are being adopted for older technologies.
Magnetic resonance imaging, for example, is being applied for both screening and diagnostic purposes in
cardiology. Ultrasetind and computed tomography are guiding new interventions, such as cryosurgery and RF
ablation.

The MR and PET installed base growth is driving demand for servicing. The medical imaging equipment service
market is undergoing significant changes due in large part to an increase in the installed base for MR and PET
devices sectors. Over the forecast period of | years, these modalities are expected to rise |26 and [JJ%.
respectively, translating into greater servicing revenues. Moreover, the installed equipment growth is projected to
emerge as a powerful driver bolstering the industry’s growth. Currently estimated at S| | | | . this segment is
likely to reach S| I oy I

Cardiovascular magnetic resonance imaging continues to hold a front-row seat among the hottest medical imaging
market segments worldwide, but the elbow space is shrinking as cardiac computed tomography makes its entrance
into this same market. The new generation of 16-slice CT scanners will offer quick studies of ventricular function,
improved coronary artery imaging and calcium scoring that will benefit the diagnosis of cardiovascular diseases.

The target market for products and services is comprised of approximately [JJJJlif cardiologists and the larger group
practices of four or more practitioners among the [JJJli] internists and family practitioners in the U.S. that perform
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or could perform nuclear cardiac procedures. It is estimated that there are approximately [JJJij cardiology practices
comprising one to four practitioners and [JJJlij internist practices comprising more than four internists.

rocedures were performed in the U.S. in ﬂof
which were cardiac-specific procedures. In , [l PET scanners were sold in the U.S. and
scanners sold worldwide. The U.S. sales were and worldwide sales were S| ] ] JEEE. an increase
from the previous year of o6 and o6, respectively. This reflects a slowdown in PET orders in the U.S., as
users attempt to utilize the existing capacity more efficiently. International sales have increased recently with the
growth rates higher than that of the U.S., reflecting a growing awareness of PET and expanded reimbursement,
particularly in Japan. PET-CT has been adopted very rapidly both in the U.S. and internationally. In . PET-CT

comprised [Jo6 of total billings. By , U.S. bookings will increase to ||l with sales of §
Worldwide bookings will reach units and S| in sales volume.

The U.S. sales of diagnostic radiopharmaceuticals reached in [l and are expected to rise 10 S
r by . Radiopharmaceutical sales grew % in and should continue growth in a rangé between

% and % through [} This growth will be based on the introduction of new products, strong,demand for
cardiology procedures and increased sales of oncology products, particularly FDG (fluorine-18 deoxyglucaose) for
PET imaging. Sales of nuclear cardiology products will continue to drive the radiopharmaceutical market, with high
utilization of nuclear perfusion studies coupled with advanced pharmacological stress agents. Nuclear cardiology

sales of S i» Il il increase to S| >y HR

The FDG sales for oncology, as well as cardiology and neurologysare expected to increase from S in
I o S by Bl 7he FDG distribution will continue to improve, allowing more widespread use of
PET in community hospitals. With reimbursement stabilizing and procedure volumes increasing, PET should
become more profitable for providers as well as suppliers of FDG. In addition, new PET radiopharmaceuticals in the
pipeline for specialized applications should.add to these sales estimates. Market growth should also benefit from
higher prices for many of the new products.

Accordini; to industry sources, || N nuclear imagin

Most of today’s cardiology studies are performed with single-photon-emission computed tomography (SPECT).
Presently, cardiology dominates single-photon-émission compuited tomography, representing about [JJo6 of SPECT
procedures. A relatively cost-efficient modality, SPECT _does not require its gamma cameras to have the shielding
and room preparation necessaty for other modalities, such as CT and MRI. The SPECT equipment is also less
expensive Additionally, it doesn’t.need expensive disposable parts, such as the CT X-ray tube. This cost advantage
has made it an attractive imaging modalitygespecially for certain specialties, including cardiology.
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