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Disclosure

A In this presentation | will discuss devices approve:
by the FDA as well as devices that are not
approved by the FDA and eldbel use of
approved devices

A EDJ receives royalties from Vanderbilt University
through IP licensing

U LockheedMartin Corporation.
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Why use Lasers in Medicine?

AUnique Properties of lasers:
U Monochromatic (one color of light) selective absorption
U Collimated (intense, parallel beam of light)s
UCoherent (|l etdos not
UPol ari zed (or this

A Needs in Medicine:

U Therapy: Light changes tissue

U Diagnosis: Tissue changes light
o Sensing
o Imaging

Enabling technology
flboeroptics

Laser i a
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Why use Lasers in Medicine?

A Precision, resolution, sensitivity

A Potential impact on health care:
better care
more accessible care
less expensive ($$, pain, suffering) care
faster care
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Bulb versus lasers

Lightsource Power Intensity

Sun 10°6  Watt 5 W/mnv
100 Watt light bulb 3 Watt 0.1 mw/mny
Helium-NeonLaser 1 mWatt 400 W/mnv
CO, Laser 60  Watt 50 KW/mmy

Pulsed Laser 1 GWatt 1000 GW/mn¥
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History of Lasers and Laser Medicine

Stimulated emission Maser 1st Laser 1stLaser CO, Laser-tissue
iMi cr owav e Roby for Skin interactions

Einstein Ladenburg Townes Schawlow Maiman Goldman  Patel Welch

19i7 192-8 1951 1958 1960 1961 1964 197Gnow
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Track Record
Medical lasers are all over the world &&=

A>1 million treatments / month
A> ¥ million diagnostics / month
Aremove kidney stones
Aprevent and treat blindness
Acure skin diseases
Aadvanced, practical imaging
Aa fApipelineodA imdactt e c h=

Epuaide
B
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A True Partnership

NIH

\JJ

(basic biosciences

)

Academic
Excellence

Federal Government

NSF
(science & technology

DOD

(mission driven, technology & medical research)
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Some examples

A Therapeutic lasersaser light changing tissyie
U Port wine stain
U Skin resurfacing
U Scar revision
U Burn wounds
U LASIK
U Cateracsurgery
ue é
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ort Wine Stain treatment

8 months 2 years 6 years
TR A ST R T
N \ wPulsed dye lasers, 5&95 nm
e \ w7 A 12 J/cnt with cooling
Rt A o | wStart early (< 6 mo of age)
5, ';x\“‘;“ '3';‘-. ety w6-20 treatments, monthly

A small HRtargeto W16Q% eanpe sleasad, if early

15 SeIeCtlvely damaged by Laser Courtesy of Dr. Rox Anderson, Harvard Medical School
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Pulsed Dye Laser Therapy of PWS
Excellent Response

Pre Treatment After 3
Treatments

Courtesy of Dr. Stuart Nelson, Beckman Laser Institute, UC Irvine
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Alexandrite (755 nm) Laser Therapy of PW
Excellent Response

PreTreatment Alter 6
Treatments

Courtesy of Dr. Stuart Nelson, Beckman Laser Institute, UC Irvine
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Skin resurfacing

AHeat / coagulate skin
(collagen)

A Shrinks

ARemodels (new
collagen formation)

AWhat happens when
you put a hamburger on
the barbecue??
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Some examples

A Diagnostic use of Laserigsue changing light

U Brain tumor resection guidance
U Imaging modalities
o Mmicroscope

o endoscope
o OCT, DOT, Ramanconfocal fluorescence, etc.

U Pulseoximetry
U Glucose sensing (diabetes)
ue.
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What Is Optical Diagnosis?
A Use light as the initiator
A Use a detector such as youreye

A More sophisticated instruments do not take away
from this basic idea
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The Challenge (Clinical): Remove a Brain Tumc

A Identify brain tumor margins in reéime in the OR to
guide tumor resection

U Degree of resection clearly influences recurrence and
overall survival of brain tumor patients.

U Incomplete resection occurs routinely due to the diffuse
boundary of primary brain tumors

Courtesy of Dr. Anita Mahadevalansen,
Vanderbilt University




VANDERBILT UNIVERSITY E, School of Engineering

»‘é%co@ﬂfad Optics

Vanderoilt
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Courtesy of Dr. Anita Mahadevalansen, Vanderbilt University
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Craniotomy case (Glioma)

Diffuse Reflectance Fluorescence

U

Tumor

Discrimination image Courtesy of Dr. Anita Mahadevalanse
Vanderbilt University
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Optical Coherence Tomography (OCT)

AwWorld-wide use for eyes
ANow, in clinical studies for hear
A100 times higher resolution than MRI or CT scans

APoint-of-careimaging for efficient diagnosis + guided treatment
Coronary Artery Lung (trachea)
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Courtesy of Drs. Gary Tierney / Brett Boum .
Harvard Medical School
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OFDI image of intracoronary stent
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Stent

Guide Wire

Courtesy of Drs. Gary Tierney / Brett Bouma, Harvard Medical School



