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« A wholly owned subsidiary of Volcano
Corporation (Nasdaq: VOLC)

e Founded in 1998, located in Billerica, MA

* Producing more than ten thousand
optical engines annually into Telecom,
Industrial Spectroscopy and Medical
Imaging applications

« Unique tunable MEMS and optical
integration technology

« Telecom and Industrial products have
strong synergy with Medical Imaging

« 115 employees

« 110 Issued Patents
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Axsun Swept Laser Tech
and Performance




OCT Technigues Reforence
1.Time-domain OCT

2.Frequency-domain OCT

» Spectral-domain OCT S
« Swept-source OCT Splitter

Detector

Swept-Source OCT advantages

— Enables balanced and polarization diverse detection
schemes

— Longer Wavelengths, such as 1060 and 1300 nm, enable
deeper penetration into tissue

— Increased imaging depth range from slower signal roll-off
— High SNR and Resolution in a compact, rugged package




SSOCT Current and Future Capabilities enable
dramatic benefits to patients

Market _ : S0 SSOCT Future Advance over

Need lEE] BemEies LI Capability current systems
Capability

Imaging

Speed

Ability to view sub retinal vasculature and
Imaging individual blood vessels. Distinguish
Resolution cancer from Dysplasia. More accurate
diagnosis

Increases the potential patient population
Imaging gnd range of the instrument (able to dto8ne 410 40
depth range image diseased eyes completely),
possibility of whole eye imaging
Makes the instrument more versatile,
Deeper . . .
) enabling choroidal thickness maps and Into sc
Tissue . S . Into Sclera :
. quality retinal images in the presence of wider L
Penetration
cataracts

Enables widespread deployment of Existing :
SSOCT at a reasonable system cost. diagnostic

Smaller size enables portable and system

handheld imaging instruments footprint

7-16 Microns 5-10 M

Size and
cost
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Axsun MEMs External Cavity Tunable Laser

Tunable FP Filter Lens Gain Lens




Micro-Eleciro-Mechanical System

Flat Mirror \
Optical Cavity

HR Coated Curved
Mirror on Tethered
Membrane

Electrode Gap

Tethered
Membrane
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Micro-Optical Bench Packaging Platform

SOA gain chip

Enables the most compact, highest
speed tunable laser for OCT
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Axsun Swept L¢

Performancse




Axsun Laser Tuning Range (Bandwidth)

1310nm 50KHz Laser 1060nm 100KHz Laser

Power Spectrum from OSA Power Spectrum from OSA
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Axsun Laser Coherence Length

range
— 100 kHz scan rate

Operating conditions:
— A~ 1060 nm
— 110 nm tuning
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SNR over Imaging Depth

‘““‘1

4 Shot noise limite

3 4
Depth (mm)

(B)—=—91kHz Spectral 850nm

1.6mm

1060 47kHz T
InGaAs Camera 850nm 91kHz

CMOS Camera
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= Slow SNR rolloff enables
longer imaging depth
range

(C) >~ 100kHz SS 1050nm

Axsun 1060nm
100kHz Engine




Axsun OCT Eng
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Axsun OCT products

Axsun Camera Li

€
LASER APERTURE
APC Only
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Axsun Swept Laser Benchtop Axsun Swept Lase
Engine integrated
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OCT system with Axsun SS Laser +
Axsun Data Acquisition Board

<Clock

DAQ Board

Clock interferometer
‘ Sweep
Trigger \

SweptLaser U
N\

AN

‘ Signal ‘

&

|

Balanced

Receivej 50
/ 5(&

1060 nm OCT “Engine”

Variable Delay




« Based on Axsun
1310nm SSOCT Engine

Includes stage mount or
handheld probe

Reference and sample
Intferferometers

High Speed Data
acquisition card

2 axis scanning for 2D or
optional 3D OCT imaging

Integrated control and
Image display software
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Product Plans

* In 2012 and beyond, Axsun will build on ¢
in Swept Laser Subsystems

— Higher speed, wider bandwidth Swept Lase
— Data Acquisition/Image Processing

« Qur value added subsystem products wi

allow our OEM customers to focus on the




* 140nm 100kHz 1310nm Engine

High resolution Anterior segment
imaging
Endoscopic cancer detection

Enables higher resolution and
speed

Targeting similar coherence length
to our 100nm 50kHz 1310 laser (12-
15mm)

— We can provide equivalent resolution
at 4X speed and 3x Imaging depth of
our competitors

Available early 2013

Standard vs Wideband 1310 Engine




OCT Product Roadmap- System Capabilities

.....

Nel oOUUMOIF -OIT DA

— 1024-2048 samples per A scan
— Xlinx Virtex 6 FPGA gives added signal
processing capability
— Image processing (FFT, Pol. Mixing Windowing)
— Image compression

— Multiple high speed data interfaces

........

— Ethernet, GBE, RS232, PCI s
— In house expertise to provide custom = .
algorithms T ;
— Quick turn customization capability will be o 8
a differentiator and speed TIM for our < | [ [
cUsiomets A
§ 2 I -
EE A e
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Axsun OCT Markets
and Real World
Imaging Examples




Image Guided Therapy, Diagnosis & Guidance

Retinal Image Courtesy of Topcon & Ophthalmology ———» .. «— Neurology
’a Dental

Shoulder Arthroscopy
"a Gastrointestinal

< Carotid Artery
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4A—— Renal Artery
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Hip Arthroscopy

\ Abdominal Aortic Aneurysm

Superficial Femoral Artery

1\
Below the Knee — |
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Lung Image Source U. lllinois Urbana


http://biophotonics.illinois.edu/resources/gallery/images/humanlungsmall.bmp

Ophthalmic OCT Today - Diagnostic

Age Related Macular Degeneration (AMD) Cataracts
Causes 9% of blindness WW Causes 47% of blindness WW

Diabetic Retinopathy Glaucoma
Causes 5% of blindness WW Causes 12% of blindness WW

Source: National Eye Institute and World Health Organization
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OCT will be used to guide sight-restoring laser surgery

« 18 Million cataract surgeries performed in 2010

» Current method for Cataract Surgery
— Manual scalpel incisions

— Outcome is highly dependent on the
surgeon’s skill

— Not precise enough for new IOL technology

« Laser Cataract Surgery with OCT guidance

— More precise self-healing incisions
« Faster patient recovery
— Lower risk of adverse events
— Consistently better surgical outcomes
« OCT Expected to penetrate the S800M

Cataract Surgery Equipment market
rapidly over the next several years

Laser Corneal
Incision

Laser
Fragmented
Lens

Source: Marketscope 2009 Cataract Surgical Market Report

Image Source: Optimedica



Anterior Segment Imaging at 1050 nm

Schlemm’s Can:

3D Reconstruction of
Limbus, En Face
projections of Scleral

Vasculature } t £, 20 BTN
|. Grulkowski et al PHOTONICS LETTERS OF POLAND, VOL. 3 (4), 132-134 (2011)
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Retinal Measurements with 1060nm
Axsun Swept Laser Engine

o 1%
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Torzicky et al 26 March 2012 / Vol. 20, No. 7 / OPTICS
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Blood Flow Measurement wﬂh S OCT

decorrelation method as ;
an alternative to Doppler
OCT

Decorr. Index (a.u.)
1og Intensity {a.u)

 Doppler and PSOCT
measurement of ONH
flow(2)

1. ARVO Presentation May 2012 KL i
2. OPTICS LETTERS / Vol. 37, No. 11/June1 2012 Yasuno et al — Doppler and PSOCT

Measurement of ONH Blood flow
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« OCT Doppler Imaging of
Vibrating porcine Vocal
Chords — UC Irvine (1)

cal fold v 111 1)4Hz()B ode

g g ting
OCT structure image. (b) B-mode l Doppler OCT 1n ge (c B node Doppler
S00

1. June 2011/ Vol. 19, No. 12 / OPTICS
EXPRESS 2010
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Novel imaging using properties
of SSOCT

Anterior and Posterior
Eye Segments with
SSOCT

— Dhalla et al at Duke
University

Both images obtained in 200mSec with Axsun 1060
Swept source

1. SPIE 2012 Conference Proceedings
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Axsun’s Core Technology provides distinct
advantages in size, speed, imaging depth range
and reliability for our OCT Engine Products

Swept Laser OCT provides many clinical benefits
to patients and will grow quickly over the next
several years

Researchers and OEMs are building a large body
of impressive clinical data showing advantages
from the use of Swept Laser OCT

Axsun’s Swept Laser OCT Engine products are
leading the way in the next generation of OCT
Imaging systems
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