Bioo tics Previous Page | Contents | Zoomin | Zoom out | Front Cover | Search Issue | Next Page PennWe
g torneirescences 8 WORLD \/

s

T T - viii
List of Tables ...........ccccoiiiiiiiiiiiiiiiiiiiiiii e ix
EXecutive SUMMAIY ......cccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiit ittt eeaes s aeeeane X
LI T 11T 7 T OO 1
1.1 Scope, Methodology, and Information Sources ................................. 1

1.2 Overview of Market Opportunity for OCT ... 1

2.0  OCT Technical OVErvieW ..........cceeeuirieuiriinriinnnsiisnnsisissiscsnssesessssesssesessssesenes 5
2.1 Optical Coherence Tomography Defined ... 5

2.2 General OCT System Descripton ... 5

2.3 OCT vs. Other Imaging Techniques ... 6

2.4 Emerging Trends in OCT ... 8

2.4.1 Fourier-Domain (Spectral) OCT ... 8

2.5 Intellectual Property and Patent Status ... 9

3.0  Critical TechnOlOGIes .......c.cceeueerererreeserreeseeseeseeseesaesaessessessessessessassessessassassnes 11
3.1 Source Technologies ... 11

3.1.1 SLDs and Broadband ASE Sources ... 11

3.1.2 SweptWavelength Sources. ... 13

3.1.3 Femtosecond Laser Sources ... 14

3.2 Wavelength Considerations.......................iii 14

3.3 DeteCtion . ......ooiiiii 15

3.4 Galvanometers ... 16

4.0  Commercial Applications of OCT .........ccceceeuererrerrereerenereesesesseseesesseseesessesaenes 17
4.1 OCT Applications in Medicine ... 17

4.1.1 Commercial Development of OCT ... 17

4.1.2 General Market Conditions for Medical Instrumentation ............... 22

4.1.3 Capital Equipment and Recurring Revenue ............................... 22

4.2 Ophthalmic Market and Applications.......ccccocceciiiiiiiiiiiiciiiiiiiiciiiicnnn. 23

4.2.7 Introduchion ... 23

4.2.2 Eye-Care Professionals — Opthalmologists and Optometrists.......... 24

4.2.3 OCT Applications in Ophthalmology ....................... 25

4.2 .4 Retinal Applications of OCT ... 26

4.2.5 Glaucoma ..o 28

4.2.6 Anterior-Segment Applications ... 30

4.2.7 Corneal and Flap Thickness Measurement............................... 31

4.2.8 Phakic IOL Sizing ..........oooiiiiiiii 31

PennWell' « Copyright © 2008 PennVWell Corporation \%

BiOO tics Previous Page | Contents | Zoom in | Zoom out | Front Cover | Search Issue | Next Page Pwé
Mimangtorneineseunces 8 WORLD




Bi()o tics Previous Page | Contents | Zoom in | Zoom out | Front Cover | Search Issue | Next Page PennWe
Mg torme e snees 8 WORLD \/

OPTICAL
COHERENCE
TOMOGRAPHY Table of Contents continued

4.2.9 OCT and Other Imaging Modalities ... 32
4.2.10 Technology Shift for OCT in Ophthalmology: Spectral-Domain OCT. 33
4.2.11 Why Time Domain OCT May Not be Dead - Yet ...................... 34
4.2.12 Near-Term Trends in Ophthalmic OCT................................ 35
4.2.13 Survey of Ophthalmic OCT Instruments .................................... 36

4.3 OCT Applications in Cardiovascular Medicine.................................... 43
4.3.1 Introduchion ... 43
4.3.2 Vulnerable Plaque ... 45
4.3.3 Late Stent Thrombosis.................... 46
4.3.4 Fourier-Domain OCT Moves into Cardiovascular Applications ...... 47
4.3.5 Peripheral Artery Disease ... 48
4.3.6 Market Dynamics for Cardiovascular OCT ................................. 49

4.4 OCT in Dentistry ... 50
A4.4.7 Introduchion ... 50
4.4.2 Dental Market Potential ... 51
4.4.3 Product Development ... 51
4.4.4 Dental Market Forecast ... 52

4.5 OCT in Other Medical Applications..................c 53
4.5.1 Dermatology Market and Applications ... 53
4.5.2 Glucose-Monitoring Market and Applications ............................. 54
4.5.3 Oncology Market and Applications ... 56
4.5.4 Urology Market and Applications.................... 58
4.5.5 OCT in General Medical Research ... 59

4.6 OCT in Nonmedical Applications ... 61
5.0  Future Trends in OCT......ccevieurirenurcsinsesesuncsissiessssesessesessssesssssscsssssscsssscsssnes 63
6.0  Global OCT Market Forecast 2008-2012...........cceceererrecrurreresrircsussesesnesesenes 65
6.1 OCT Market Forecast in Ophthalmology ... 65
6.1.1 Market Size, Dynamics, and Competition.............................. 65
6.1.2 Historical and Current Market Share Estimates............................ 67
6.1.3 Replacement Market for Stratus OCT ... 68
6.1.4 Aging Population Dynamics................. 69
6.1.5 Market Revenue, Unit, and ASP Projections ................................ 70
6.1.6 Market Split, Retinal/Anterior-Segment Applications .................... 71

6.2 Total Available Market Analysis — Other Medical ... 72
6.3 OCT Total Market Forecast 2008=2012............ooiiiii i 73
6.3.1 Global OCT Market, Unit, and Revenue Forecast........................ 74
6.3.2 Sensitivity Analysis ... 76

7.0  Key Press Releases, Product Announcements, and Clinical-Trial Results ........... 79
7.1 Key Company Announcements. ... 79
7.2 Key Clinical Trial Announcements.......................oo 80

vi Copyright © 2008 PennWell Corporation @ Penn\\ell’

BiOO tics Previous Page | Contents | Zoom in | Zoom out | Front Cover | Search Issue | Next Page Pwé
Mg ormeitescences 1 WORLD




Bioo tics Previous Page | Contents | Zoomin | Zoom out | Front Cover | Search Issue | Next Page Pe@]l
agmsnesz: I WORLD ‘

OPTICAL
COHERENCE
TOMOGRAPHY Table of Contents continued

7.3 Funding, Merger, and Acquisition Announcements ............................ 80
7.4 OCT Product Release/FDA Clearance Announcements.......................... 82
8.0  Conclusion and SUMMArY.........ccceeerrerrerrerseereeseeneesnesnesneenesseesessessessessasnssns 83
9.0  Company Profiles.........cceeeurreerenrrreneneenenenueseesessesessecnssnesesnessssesnsnssesssnssens 85
9.1 Ophthalmic OCT System Manufacturers ... 85
Q1T Bioptgen ... 85
9.1.2 Carl Zeiss Meditec ... 86
9.1.3 Heidelberg Engineering ... 88
9.1.4 OPKO (formerly Ophthalmic Technologies)................................ 89
9.1.5 Optopol Technology ... 90
Q1.6 OPOVUE. ... 91
9.1.7 Topcon Medical Systems ... 92
9.2 Other OCT System Manufacturers ... 93
9.2.1 FoxHollow (subsidiary of ev3)........................... 93
9.2.2 Glucolight ... 94
9.2.3IMalux ..o 95
Q.24 ISIS OPHONICS ... 97
9.2.5 Lantis Laser. ... 98
9.2.6 Lightlab Imaging ... 99
9.2.7 Michelson Diagnostics ... 100
©.2.8 SANIEC ..ot 102
9.2.9 Thorlabs..........oo 103
9.2.10 TomophaSe .........oooi 104
9.2.11 Volcano/CardioSpectra ... 105
9.3 OCT Technology/Component Providers ................................ 106
9.3.1 Cambridge Technology ... 106
9.3.2 Denselight ... 107
Q.33 EXalos. .. oo 107
9.3.4 Femtolasers ... 108
9.3.5 SUI, Goodrich ... 109
9.3.6 InPhenix ... 110
9.3.7 Micron OPHCS. ......oooiiiiii i 110
9.3.8 Multiwave Photonics ... 111
9.3.9 NP PhotoniCs .......oooii i 112
9.3.10 OpHphase ... 112
Q3. 1T Santec ... 113
9.3.12 Superlum ... 113
9.3.13 Thorlabs ... 114
PennWell' « Copyright © 2008 PennVWell Corporation vii

iOO tics Previous Page | Contents | Zoomin | Zoom out | Front Cover | Search Issue | Next Page P@H

“immaing o nerescences 8 WORLD






