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VC Thinking on Funding Nanotechnology

m VC Thinking - Not an oxymoron

m Ultimate goal of any investment is substantial return on
investment within time frame

m What drives exit? Ramping Revenues!

m What drives Sales?
e Market Size
e Adoption
m So the main question VCs have is:

Will this device be rapidly adopted by physicians, patients,
and payor?



Frazier Healthcare Ventures

m Seattle based venture capital firm
m $750 Million under management
m Exclusively healthcare focused

m Significant start-up experience

m Nanotechnology Interest
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Nanotech Effect on Medical Device Markets

m Nanotech can improve devices two ways

e Decrease size
- Improves ease of delivery
— Increases accessible sites

e Increase functionality
— Adds functions to devices that are already small enough
- Creates active devices from passive one
m Growth of Nanotech Devices
e Capture very large existing
e Meeting unmet medical challenges

m When nanotech addresses the first major device market the
pace of medical device nanotech adoption will rapidly grow.
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Coronary Stent Market Example

m Bare Metal Stents grew very
rapidly into a multi-B market

m Problem of restenosis - 30%
of stented arteries reclosed

m Drug-eluding stents were
introduced

m Rapidly captured 90% of
marker

m Reaction of device
companies: PANIC
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- Coronary Stent Example

m Stents don’t need to be made
smaller, they need to work
better

m If DES capture 90% of
market, imagine a stent that
could:

e Increase blood flow

e Deliver multiple drugs into
heart

e Monitor blood flow

e Deliver itself or assemble
in place

e Filter out fat
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Spine Fusion Example

m 400,000 Spinal fusion

Interbody cage fusion uses a

procedures/yr hollow threaded cylinder
_ filled with bone graft to fuse
m The devices hold the two vertebrae
vertebrae still while the Top view
bone grafts fuse with the }H - __SF
surrounding bone ——

m Medtronic introduced a
fusion cage that delivers
BMP, a protein that grows
bone

= Doing about $300M |
revenue Interbody cage




Implantable Defibrillator Market

m One of the most profitable,

Implantable

fastest growing markets Cardioverter
Defibrillator (ICD)
m $4B/yr split between 3
companies r ’CQ*:D/
m Great data on mortality Hea\ .
reduction in specific 1NY%
populations

m Implantation is a problem
- has to be done by Leads
electrophysiologists

Courtesy of
Guidant Corp.
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Nanotech Implantable Defibrillator

m Size- an ICD that could be delivered by the
cardiologist would capture most of the market

m If small enough, could be incorporated into
coronary stents - allowing access to all areas of
the heart

m Ultimate goal - Circulating nanobots electrical
stimulation delivered to heart and other organs
as needed
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Biventricular Pacing

m Biventricular pacing -
treatment for CHF

e Very large market - $1B
by 2005

e Current implantation
procedure difficult and
time consuming

m Again — Nanotech version
that avoids implantation
problems would be rapidly
adopted
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Unmet Medical Challenges

m Significant medical challenges that are not currently treated
with medical devices

e Obesity
e Hypertension
e Neurological Disorders (Alzheimer’s)

m Other challenges are significantly undertreated
o Stroke
e Congestive Heart Failure
e Diabetes
e Organ Replacement
e Respiratory Failure
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Obesity Therapy

Gastric bypass is an effective
surgery for obesity

Many start-up device
companies are pursuing
minimally invasive or
endoscopic alternatives to
surgery

One start-up is pursuing
nanoparticles to create feeling
of fullness in the stomach

Other companies developing
gastric or vagus nerve
stimulation technologies

e Nanostimulation
technologies that allow
selective nerve stimulation
or ease of implantation

Stomach

=~ Small intestine=

Duodenum

Roux-en-Y
stomach bypass:
large portion of

stomach and
duodenum are
bypassed
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Neurostimulation

m Electrical stimulation of
neural tissue is successful
in treating diseases such
as Parkinson’s and is under
study for stroke

m Delivery into the specific
areas of the brain is
requires neurosurgery

m Miniaturization would allow
delivery through the
vasculature without
surgery
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Respiratory Failure

m Current treatment is oxygen supplementation
and ventilator support

m Technology currently exists to provide gas
transport ex-vivo

m Miniaturization of current technology to provide a
short-term implantable support or long-term
artificial lung

m Future - Artificial circulating “"Respirocytes”
providing gas transport
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Futuristic Nanotech Applications

m Vasculoid: Nanomedical Replacement for Human
Blood

e Envisioned by Robert Freitas

e 500 Trillion individual nanorobots

e Performs all blood functions

e Excludes parasites, bacteria, viruses, and cancer

e Eliminates all vascular disease, heart disease,
stroke, etc

15



	Medical Device Market Opportunities for Nanotechnology
	VC Thinking on Funding Nanotechnology
	Frazier Healthcare Ventures
	Nanotech Effect on Medical Device Markets
	Coronary Stent Market Example
	Coronary Stent Example
	Spine Fusion Example
	Implantable Defibrillator Market
	Nanotech Implantable Defibrillator
	Biventricular Pacing
	Unmet Medical Challenges
	Obesity Therapy
	Neurostimulation
	Respiratory Failure
	Futuristic Nanotech Applications


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


