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Overview of Proposal Evaluation Process

< Two-stage eval uation process

*®* Theevaluation processisobjective and robust. Its consistency has been evaluated through rescoring.
Resultswerefound to be independent of the composition of theindividual review panelsand consistent
year-to-year.

** The objectiveof theFir st Sage Evaluation isto rank the proposals on the basis of which best meet the
RFP requirements and then to select the highest-ranking proposalsfor morein-depth evaluation.

» Thecut-point isbased on significant score differences and best use of eval ution resources. Taratec
recommendsacut-point and ODOD sel ectsthe cut-point.

** The objective of the Second Stage Evaluation isto rank the highest-scoring proposalsfrom the First
Stageon the basisof the quality of investment for the State of Ohio.

» Ohiojob and revenue creation/retention that islikely to occur within 3-5 years
o Company viability and businessfunctionsthat are plannedin Ohio
* Potentid of theproject to contributeto acluster of reated companiesinanindustry that Ohioistryingtobuild
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Proposal Evaluation Process

FIRST STAGE EVALUATION

Conflict of Interest evaluation for each reviewer

Each proposal isread by 3 reviewers(internal and externa)

Proposal isscored by each reviewer using ascoring instrument based onthe RFP criteria

All scoresfrom each reviewer are entered into adatabase

Reviewers providewritten commentson areas of concern or thoserequiring clarification

A list of proposalsranked on the basis of their average scoresis produced

Taratec meetswith ODOD to establish the competitive range (cut-point) for each competition
Proposal s scoring above the cut-point advance to the Second Stage Evaluation

SECOND STAGE EVALUATION

Reviewer comments areintegrated into the construction of acustomized set of written questionsfor
each applicant

Applicants have oneweek to submit written responses

Face-to-face meeting (90 minutes) for reviewersand applicantsto discussissues
Find trade secret identification by applicants

Preparation of 2-page project write-up and 2-page confidential summary
Risk-benefit scoring by theentirereview team

Scores entered into the database

Fina recommendationsdevel oped

Preparation of materialsfor consideration by the Third Frontier Commission
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Scoring Methodology

SUMMARY OF FIRST STAGE EVALUATIONS

TFBP TEMIP Totd
ProposalsReceived 35 17 52
| PoposdsReommendedforandSage 18 | 9 | 2
| HighestScoreRecommended 823 | 77 |
| LowetSooreRecommended 590 | 3 |
| HighsSoeNotReommended 540 | s7 |
TFRDFAvailable $7™M $7M $14M
| CumidiveTFROFReueted  $18M | S89M | sBoM
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Scoring Methodology (continued)

SECOND STAGE EVALUATION FACTORS

TECHNICAL RISK

* Technica Reach
* ResourceLimitations
 Technology Protection

COMMERCIAL RISK

» Market Opportunity/Pull

* Corporate Stability

» Commercid Infrastructure

MISSION IMPACT

¢ Cluster Formation
» Past Performance 3 ¢ (Ohio Economics

* BusnessModd
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Scoring Methodology (continued)

High

—
=
o

=

Two 2-dimensiona scoring matrices

- Onefor Technica Risk o
- Onefor Commerciaization Risk =
- Bothrisksareplotted against I
Mission Impact s
« Targetfor Technical Riskis(10, 3.5) £
o
 Target for Commercid Riskis Y
10, lowest vl = ‘
( owestvalue) .g @ Target
* Project’sfina scoreisbased upon £ N
sumof D1and D2 é \
L e High
8‘§V Mission Impact (1'%)
2011 TARGETS
Technical Commercid Mission
Risk Risk Impact
Biomedicd ..o 350 240............... 10.00
Medical Imaging ......ccccoeevveveeeenreennn. 350 233 10.00
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1
Target Definition for
Ohio’s Third Frontier Cluster Programs

Thetargetsfor Technical Risk, Commercial Risk, and
Mission Impact have been set based on the profile of
projectsthat are most likely to meet theintent of the
Third Frontier Cluster Programsto develop new
technology businessesthat will produce economic
development in Ohiointhe 3- to 5-year timeframe.
Thesetargetswere set after consultation with ODOD
and the Third Frontier Commission.

Mission I mpact

Ohioisseeking to fund the projectsthat will resultin
the highest economic development impactsfor the
dollarsinvested. Therefore, thetarget for misson
impact has been set at the maximum of 10.

Technical Risk

Sinceeconomic development resultsaredesiredina
relatively shorttimeframe, projectssdlected for funding
should berdativdy meture, i.e,, inthelaelncubatingor
Demondrating Stagewith afunctiond prototype.

Projectsthat contain relatively littletechnical chal-
lenge, represent product lineextensions, or areclose
to market arelikely to scorelow ontechnical risk, i.e.
1 or 2. Thesetypesof projectswould be candidates
for internal funding by the applicant company, could
attract investment, or would be bankable. They would
not havethelevel of risk intended for thisprogram.

At the other end of the spectrum, therewill be
projectsthat aretill inearly stages of development
and haveanumber of significant technical and costis-
suesremaining to beresolved. Theseprojectsarefre-
quently classified aslmagining or early Incubating

Stage. They arelikely to havetechnical risk scoresin
therange of 7—10. These projectswould be candi-
datesfor federa R& D fundingintheform of SBIRs
or NIH grants. Only after they reach greater technical
maturity would they be attractive candidatesfor the
Third Frontier Cluster Programs.

Theidesdl level of technical risk for thesethree cluster
programshasbeen set at 3.5. Itisbelieved that this
leve of technical risk presentsthe optimum probabil -
ity of achieving theintended economic devel opment
outcomeswithin thetargeted timeframe.

Commercial Risk

The cluster programs areintended to servethe
needs of both start-up companies and companies
that have on-going business.

Existing companiesfrequently have well-devel oped
distribution channelsand some degree of financia
stability resultinginlow commercial risk scores.
However, they may require assistancein new
product devel opment to reach alevel of product
maturity that will allow them to competefor scarce
internal resources. Proposals from these companies
will typically have commercial risksthat scorein
therangeof 1.5-2.5.

It was decided that these compani es should not be
pendized for having "toolow of acommercidization
risk." Therefore, for each competition, thetarget for
commercial risk isset asthefloor or at thelowest
valueof al proposalsinthe competitiverange. This
ensuresthat no proposal ispendized for having the
ability to bring its product into the marketplace.

2011 TFMIP Final Proposal Evaluation






2011 TEFMIP
Third Frontier Medical Imaging Program

Summaries of Proposals in Competitive Range







Recommendations for Funding
2011 Third Frontier Medical Imaging Program (TFMIP)

RECOMMENDED FOR FULL FUNDING

SECOND STAGE OTF $ OTF $

OTF NO. APPLICANT SCORE REQUESTED CUMULATIVE
1 TFMIP11-606 Imalux Corporation 835 $ 987,000 $ 987,000
2 TFMIP11-615 Quality Electrodynamics 789 $1,000,000 $1,987,000
3. TFMIP11-612 Case Western Reserve University 719 $ 999,649 $2,986,649
4. TFMIP11-604 Case Western Reserve University 68.2 $1,000,000 $3,986,649

(+ $580,000 WCF)
TOTAL FUNDSREQUESTED $3,986,649

2011 TFMIP Final Proposal Evaluation



006 ‘W L96 3 L9Y% O 00'G I 009 ' 007 d 9v d  €€L 009 o

S2'S ‘joedw| uolssI 9 JislY [eloJswwo) 29 sl [edluyos L
waysAg-qng Buibew) sjeuosp ‘a|qredwo)d YN
000°085°L$ 0$ 868'Z¢L'L$ 0SZ'9rL'L$ eBoyein) puElaARID yoseasay bBuibew| peoueapy 9'¢S
00Z ‘W 009 3 €€9 D cey €6 'S 009 d 196 d 199 1 008 o
€€'9 oedw| uossiy 1 4] sl [elpsswwod 099 islY [edluyos |

alp Bunonpuoosadng apuoqig wnisaubepy
Buisnsiaubepy 14N AJe1oadg pajood uoionpuod Jo Buunjoenuepy

000°085°L$ 0$ 8V9'986°G$ 666'666% uipjuel snquinjod "ou| ‘yosessay yoa] JodAH GLLEAN:|I'EIN 6709
196 N 292 319G D 002 I /96 S €€6 d €9 d €9 1 0072 ¥
19°9 j0edw) oSSy 8°G ISIY [BI0JOWIWOD 99 ISiY [e01uyos |
sjayep [eqols Joj Buliodg wnipje) | pue buibew| uoisnuadielpiedoApn
10} 19/13d Xd1 9€IpJed JEISHUIOS U} JO UOHEZIeloIawwo)
000°085°L$ 000°000°}$ 679'986'v$ 000'000'L$ nuwns uonjy "ou| selbojouyos] [N 6’19
198 N /96 3 008 D 001 I €€L S 00F d €9 d €9 1 98 M
00°L joedw) uoissiN €€ ISIY [E10JOWWO0D 12l iSiY [E21UYDD L
Aydeibowo] psjndwo) yym uoisnpad oeipied
000°'085$ 000°085$ 6v9'986'c$ 000°000°L$ eboyeAn) puERABD Ayisisniun anesay uisisap) ese) PALEAN:I'EIR €789
006 N €9 3 00L D 001 I 9L S L9€ d 9% d 196 7T 008 ¥
L joedw) uoissiy - PEZ ISIY [BI0IOWILIOD or'9 ISy [e01uyos |
AydesBowwey UOISSIWT UOJISO4 104 suondo Jsuuess YA/LId Pue 19/13d
03 0$ 6v9'986°Z$ 679'666$ eboyein) puejansl Ayis1aAluN BAIBSEY UIB)SBNN 8SBD 6°1LL
€6 N 299 13 €€8 D 00€ I 19T S 006 d €€y d  00€ 1 199 ¥
SL°L joedw) uoissIN - 29°€ ISIY [E10JOWWOD eLy ISy [e01UYoS |

Ajgeip uebiQ suiwisyeQq
0} wajsAg buibew| |9AON e jo uopezieiniswwo) pue juswdopasqg

0$ 08 000'286'L$  000°000'LS eboueAnd _abeliA ployAeiy soweuApososi Auend [IREIELLEN] 678

198 ‘N 00L 3 L9, D ooy I 00¢ S 00¢ d 00¢c d ¢€€¢ 1 19'¢ ™o
60°6 :Joedw| uoISSIN v HiSIY [eroJawwo) v'e 2SIy [eo1uyos |

uoiosle( Jeouen
Ale3 1oy weysAg Buibew| [EDIPS|A SAIJEAOUU| UE JO UONEZI[BI0IaWWOoD)

0$ 0$ 000°286$ 000'/86$ eboyein) pue|aAal) uonesodiod xnjew| ELEGAREIITEIR  G°88

G'€ SIY [e2Iuyd3]  €£°Z HSIY [e1dsowwo) () :}oedw] uoissi - sjebie]

dAlyeInwng pajsanboy aAljeINWNY pajsonbaoy fyuno) Ao FAUO0IS
$ LHOIMM $ LHORIM $ qyudlo $ @qydlo

$91098 punoy Jeulq weiboid Buibew) jesipay J813u0iq4 paiyl L1L0Z



/96 N 006 3 ¢€€¥ O 009 I 008 'S 007 ‘d 19¢ d 199 €e’L o

S :Joedw) uoIssIN rA} HSIY [eloJswwo) €€°9 iSiY [eoluyoa |
suopeojdde
Buibew ajeysosdio} sj109 Buibew paseq-ABojouyosjoueu souewlopad-ybiH
000°085°L$ 0$ 911'v16'8$ 2z 1818 efoyen) pue|eAs|) 0711 ‘selbojouyos | doisin L8y
€€G !N 00 3 €€¥ D €e'8 I €€'8 'S 008 d /99 d  €£9 1 19,
26°'S ‘Joedw| uolssIy 2’8 ASIY [elolswwo) €69 SIY [edluyds |
J8yua) buibew) oiweyydo
000°085°1$ 0$ v68'ZEL'8$ 966'666$ efoyeAnD puBIoA3IO) uonepunod oo puepas|) (EIAREIIVEIR  L'6Y
G'€ ISIY [e2IUy23]  €€°Z MISIY [eloJowwo) () :joedwy] uolissii - s}ebie]
aAle|nwNg pajsanbay aAleINWNY pajsanbay funop v TE) J309S
$ LHONM $ LHOINMM $ qudlo $ aqudlo

$9109S punoy Jeulq weiboid Buibew| jesipay J913u0lq4 paIyl L10Z






Ohio

2011 TFEMIP Evaluation Summary

Third Frontier Medical Imaging Program

Imalux Corporation

Commercialization of an Innovative Medical Imaging System for Early

Cancer Detection

TFEMIP 11-606

Previous Ohio Investment

At thetime of itsinitial TFAF grant appli-
cationin 2002, Imalux had devel oped aworking
prototype of its device for anew medical imag-
ing technology known as optical coherence to-
mography (OCT). Thisequipment wasintended
for use by clinicians in screening for cervical
cancer. The device had been tested extensively
and had produced resultsin agreement with pa-
thology findings. Imalux received aTFAF grant
of $542,000to build additiond prototypesand a
probe protector and to conduct additional clini-
cal testing of equipment. The company planned
to purchase standard optical components and to
build or have built proprietary imaging devices.
Imalux was successful in obtaining 510 (k) ap-
prova from FDA for this equipment in 2004,
and commercialized the devicein mid-2005. To
date, Imalux has manufactured and sold 50 units
(35usedfor useinclinical trials) resultinginto-
tal salesof $560,000 creating 8jobs. Imalux has
leveragedthe OTF grant toraise $17M infedera
grants and private equity investments.

Project Description

In 2004, Imaux designed, built and received
FDA 510(k) dearancefor marketingitsnon-destruc-
tive, OCT device—the "Niris® Imaging System”".
Thisfirg generation prototype system uses afiber
optic probe with a beam of near infrared light to
capture a getic image of a tissue surface and the
2.5mm deep underlying region of thet tissue. This
datic, red-timeimage enablesaphysciantoiden-
tify diseased tissue (60% of cancerous tissues are
normaly <1.4 mm deep) beforeit isvisbleonthe
aurface, dlowing for earlier and more accurate de-
tection and diagnodis of cancerous, pre-cancerous,
inflammatory, and degenerative sructurad changes
of suspected tissues in the cervix, bladder, mouth,
larynx, trachea, bronchi, esophagus, lungs, somach
and intestines. In this 2-year project, Imaux will
begin commercidization of an improved produc-
tion verson of the Gen1 prototype system, the En-
hanced NirisR. This second generation version
(Gen2) generatesadynamicimagea 8frames/'sec-
ond (12 times fagter than the Gen1 prototype sys-
temn) and will beready for market rleasein Year 2.

2011 TFMIP Evaluation Summary

Final Score: 88.5

Rank: 1

Inaddition, Imaux will complete design work and
meake pre-production units of the third generation,
Advanced NirisR. This Gen3 verson will produce
an even better dynamic image (25 frames/second)
for "movielike" video imaging alowing more ad-
vanced applicationssuch asguided surgeries. Plans
are for limited release of the Gen2 and Gen3 sys-
temsby theend of the project.

Key Issues

e |malux has been able to attract significant
investor support and will be closing its
fourth investor round in 2011. While the
NinrisR system will be introduced in the
next 2 to 3 years with or without an
OTFMIP award, the proposed funding will
accel erate the commercialization schedule
for the Imalux systems allowing earlier
market entry and increased market capture.

e The market share projections are not un-
reasonable, but appear aggressive based on
the current status of the commercial infra-
structure and partnership relationships.

Technical Risk
Overall Score = 3.40

Technical Reach

Asaresult of positive market feedback, Imalux
developed Gen2. GV I will make preproduction
units of Gen2, Imalux will expand its capa-
bilities and make the preproduction probesfor
Gen2, and the Cleveland Clinic (CC) will per-
formclinical validations. GV and Imalux will
ramp up to production quantities for market
release in 2012. Under a separate NCI SBIR
grant, Imalux developed a proof-of-concept,
bench-top Gen3 system using an advanced,
proprietary high speed imaging sensor bench
top system. GV 1 will make preproduction units
of Gen3, Imalux will make the preproduction
probesfor Gen3, and the CC will perform clini-
cal validations. Imalux will releasethelimited
preproduction Gen3 systemsfor clinical trials
by the end of the 2-year project. The Genl
system hasreceived FDA 510(k) clearancefor
marketing as aclass |1 device, so Imalux be-

-
b

Low Mission Impact ~ High

T
Technical/Commercial &

Stage of Development
VvV N

A a4

County Location

f——h\é'\,/*

Cuyahoga

Funds Requested

TFRDF Request: $ 987,000
WCF Request: $ 0
TOTAL Request: $ 987,000
Cost Share: $1,165,400

Collaborators

e Cleveland Clinic

e GVI Medical Devices, Inc.
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TFMIP 11-606 / Imalux Corporation

lievesthat the Gen2 version will not require
additional FDA clearance. Gen3 likely will
require FDA clearanceand asubmission will
be ready by project end.

Resource Limitations

Imalux hasvery capabletechnical abilities,
and the CEO has prior successful experi-
ences with medical device startup compa
nies. Imalux will rely upon the expertise of
the suppliersfor overcoming the challenges
of their respective components, and the
Cleveland Clinic and CWRU for the clini-
cal trialsand evaluations. Imalux hasraised
$17M in equity capital investmentsto date,
and forecasts the need for $7M to achieve
full commercialization. Imalux already has
$245,000 grant, $2M in Round C equity, and
$1M bridge financing from investors.
Imalux anticipates another $3M equity in-
vestment, and the $1M OTF grant tofill out
the $7M for commercialization. Imalux is
providing the required cost share, with ad-
ditional support from GVI.

Technology Protection

Imalux owns 26 issued US patents and has
several patents pending. The Imalux OCT
technology platformisbased upon technol-
ogy from the Institute of Applied Physics
(IAP) of the National Academy of Sciences,
Russia. This patent portfolio covers avari-
ety of proprietary technologies that enable
Imalux to deploy devices with high image
quality at an affordable cost. Imalux hasan
open contract with |AP for developing ad-
ditional IP. Imalux has a signed manufac-
turing agreement from Optiphase (CA), a
critical vendor, for use of its fiber optical
interferometer patented technology. Imalux
secured exclusive licensing rights for tech-
nology related to the disposable sheath, and
manufacturesits own probesthat are a cen-
tral, proprietary element of the Nirisfamily
of products. Thetechnical knowledge relat-
ing to probe manufacturing is a closely
guarded Imalux trade secret. Imalux hasre-
ceived FDA clearance and 1SO and CE
Mark certification for the current product.

Prior Ohio Investments

e Development of OCT in Management of Cervical and Vulvar Cancer, 2002, $542,000

2011 TFMIP Evaluation Summary

Commercialization Risk
Overall Score = 4.00

Market Opportunity/Pull

Asaresult of positive feedback from Genl
at 21 hospitalsworldwide, Imalux contends
thereisaestablished market pull. Of the $2B
plusestimated market size, Imalux estimates
the maximum potential market size in the
USA is $821M. There are other OCT re-
lated companies in the medical arena (St
Jude Medical, Zeis Meditech, Michelson
Diagnostics, Topcon Medical, Tomophase
Corporation, etc.), but their FDA clearances
[imit them to anatomical areas not targeted
by Imalux. The main competition will come
from standard, current biopsy practices.
Imalux believesitsbase system prices (mod-
ule and probe) and disposable sheath prices
(razor and razor blade model) will allow it
to compete successfully intheurology, ENT,
and gynecology markets.

Corporate Stability

The predecessor to Imalux wasformed asa
medical device developer and manufacturer
in 1996 in Cleveland, Ohio by ateam that
included the Russian inventorsand aCleve-
land law firm. Over the next several years,
the group received seed funding to conduct
investigational studies at The Cleveland
Clinic Foundation, file aseriesof U.S. pat-
ents, and commercializethe NirisOCT Im-
aging System. In 2010, Imalux generated
revenues of approximately $1M, mostly in
theform of grantsand projects, and became
revenue positive in 2011.

Commercial Infrastructure

Imalux currently hasa 2,300 squarefoot of -
ficeand lab areain the BioEnterprise facil-
ity and 9 employees. Imalux manufactures
the probes in-house, plans to expand pro-
duction capability, and distribute them from
this Cleveland facility. Imalux outsources
most component manufacturing to CMO's,
including GVI, whowill expanditspilot and
production-scale capabilities at its
Twinsburg, OH plant. Imalux will establish

adirect salesand serviceforcefor USA hos-
pitalsand institutions, engage strategic part-
ners for clinical offices in the USA, and
set-up 2 service facilities. Imalux will use
strategic partners and dealers for interna-
tional sales and service.

Mission Impact
Overall Score = 9.09

Cluster Formation

Imalux is working with Ohio hospitals for
conducting clinical trials (Cleveland Clinic,
Case), utilizes Ohio contract manufacturers
(Robins Industries, GV1), and purchases
products and services from over 150 Ohio-
based supply chain companies.

Ohio Economics

Revenuesfrom the Genl systemwill increase
in 2011 with Gen2 and Gen3 salesgenerating
revenues beginning in years 2 and 3. Imalux
projects that total revenues from Gen2 and
Gen3in Year 3will reach about $20M, grow-
ing to over $70M in year 5. Imalux and GVI
will add 17 jobs during the project period,
growingto3linYear 3and 75in Year 5. The
year revenue projectionsrepresent an approxi-
mate 10% market capture of potential hospi-
tal sdlesfor theinitial 3 market ssgmentsbeing
targeted. Without OTFMIP support, the tim-
ing of the Ohio impacts will be delayed, and
the revenue projections will be reduced by at
least 50%.

Business Model

Imalux plans to be a developer of medical
imaging devices, will manufacture the pro-
prietary probes and outsource complete de-
vicemanufacturing. It will augment itsdirect
salesforcewith partnersand with organiza-
tionsthat have salesand marketing networks
inthe appropriate domestic and international
markets. Partnerships may involvejoint ven-
tures, exclusive distribution rights, and li-
censing. Most component production is
planned at contract manufacturing organi-
zations, whilethe production of the anatomi-
cally specific probeswill be donein-house.

Page 2 of 2
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Third Frontier Medical Imaging Program

Quality Electrodynamics, LLC

Development and Commercialization of a Novel Imaging Systemto

Determine Organ Viability

TEMIP 11-615

Previous Ohio Investment

Quality Electrodynamics (QED) has re-
ceived five grants since 2006, including an
Ohio Rapid Outreach Grant and Training
Grant, aNew Energy and Industrial Technol-
ogy Development Organization (NEDO) grant,
aGCIC grant focusing on the commercializa-
tion of a 32-channel MRI cardiac array cail
and most recently a 2010 OTFMIP award for
RF coilsfor the Siemens 7T MRI system. Dr.
Fujita, Founder, President & CEO of QED,
was also involved as a collaborator and co-
investigator with Ohio State University, Case
Western Reserve University, and PhilipsMedi-
cal Systemsin the Wright Center for Innova-
tion in Biomedical Imaging (WCIB) Third
Frontier Grant (2003) focused on the devel-
opment and commercialization of UltraHigh
Field (UHF) MRI systems, and its Phase 1l
grant, the Biomedical Research and Commer-
cialization Program (2006).

The 2010 project has just gotten under-
way and is on schedule for meeting its objec-
tives and milestones. Overall QED has
transitioned from a start up technology devel-
opment organization in 2006 to a product
manufacturer now employing over 70 staff
with annual revenues well over $10M.

Project Description

In this 2-year project, QED proposes de-
veloping a turn-key RF coil package for do-
nor kidney imaging to determine the renal
viability of the kidney before transplantation.
The package, called thevMRI system, includes
atemperature-controlled kidney cradle assem-
bly with transmit and receive coils; interfaces
for integrating the vYMRI to major OEM MRI
systems; and optimized MRI/S (magnetic reso-
nance spectroscopic imaging) protocols.
Project tasks include a design phase leading
to preliminary vMRI prototype to be tested at
Toshibaand CCF sites; aBetalevel prototype
construction and testing phase in which the
VMRI isintegrated into ToshibaMRI unit and
performance validated; and a production phase
in which 3 pre-production units will be built,

2011 TFMIP Evaluation Summary

Final Score: 78.9

Rank: 2

the system UL certified and apilot production
run made. By the end of the project, the new
RF coil will be released for production and
market entry.

Key Issues

e The business potential for the vVMRI sys-
temintherenal transplant market is grow-
ing, but in itself is relatively modest over
the next 5 years. However, the ultimate
potential for determining transplant viabil-
ity ismuch larger and the demand is great
asthe successratein transplant procedures
isincreasing.

e The OEM collaboratorsin the project do not
currently have manufacturing operations in
Ohio, but have committed to be vMRI sys-
tem purchasers and to assist in system mar-
keting. Toshiba has established Toshiba
Medical Systems USA in Mayfield Village
to enhance its ability to interface with QED
and the imaging expertisein NE Ohio.

Technical Risk
Overall Score =4.73

Technical Reach

QED will useitsextensive background in coil
development to design the high-field coil. The
disposable cold static state (CSS) device that
holds the kidney during the measurement has
been prototyped and the OEM collaborators
will assist QED in developing the clinical pro-
tocols and tailoring the MRI sequences to be
executed. The clinical study will be designed
to be large enough to cover avariety of donor
profiles and histology. QED expects to reach
market entry by the end of the proposed project
with aclinically validated vYMRI system.

Resource Limitations

QED's project team has the skills and capa-
bilities to design and develop the vMRI pro-
posed. QED indicates the project funding and
collaborating Case, Clinic and OEM support
ensure the availability of sufficient resources
to carry thevMRI technology to market entry.

-
b

Low Mission Impact ~ High

T
Technical/Commercial &

Stage of Development
r—-"'v—-n

-

County Location

f——h\é'\,/*

Cuyahoga

Funds Requested

TFRDF Request: $1,000,000
WCF Request: $ 0
TOTAL Request: $1,000,000
Cost Share: $1,002,000

Collaborators

e Cleveland Clinic Foundation,
Glickman Urological Institute

e Case Western Reserve
University, Department of
Radiology

e Toshiba Medical Systems

e Canon, Inc. (Tokyo, Japan)

Page 1 of 2



TFMIP 11-615 / Quality Electrodynamics, LLC

QED will beresponsible for both the short-
and long-term financing needed for full
commercialization and does not expect to
seek outside capital investment.

Technology Protection

Two patent applications (filed 12/2010 and
1/2011) form the basis for the vMRI sys-
tem. In addition the vMRI relieson QED's
unique and trade secret RF coil and com-
pact preamplifier designs. All 1P and trade
secretswill remain at QED in Ohio.

Commercialization Risk
Overall Score = 3.67

Market Opportunity/Pull

The vMRI proposed fulfills an unmet mar-
ket need for determining the viability of kid-
ney transplants. The opportunity is
supported by the growing gap between de-
mand and useable transplants. Currently
there are over 85,000 patients waiting for a
kidney transplant in the U.S. alone. Based
on the number of hospitals performing re-
nal transplants that could use avMRI sys-
tem, the U.S market is currently estimated
to be about $10M and growing. Globally
the market potential isabout $35M. QED is
an OEM coil supplier to both Toshiba and
Siemens, and these MRI system manufac-
turersare committed to integrate VMRI into
their MRI/S systems. Other applicationsfor
transplant viability determinations represent
atotal potential market of several hundred
million dollars.

Prior Ohio Investments

Corporate Stability

QED was founded in 2006 and has rapidly
become aworld leader in the development
and manufacture of high quality RF coils
for MRI imaging systems from 0.35 to 7
Teda. Itisinternally funded and profitable.
Its salesin 2010 grew by over 40% and ex-
ceeded $15M. QED has strategic partner-
ships with several MRI system OEMs and
has received national recognition for its
growth and business potential.

Commercial Infrastructure

QED has a 27,000 square foot facility in
Mayfield Village, OH that houses all of its
business operations. It established sales/
marketing channelsand partner agreements
with leading MRI system OEMsto assist in
product distribution and co-branding of the
VMRI system. QED is ISO certified and
compliant with all necessary regul atory cer-
tifications (FDA, CE Mark, etc.).

Mission Impact
Overall Score = 7.75

Cluster Formation

QED leverages the imaging expertise resi-
dent in Ohio, including the talent from the
medical institutions/colleges in NE Ohio.
QED hasestablished itself as part of Ohio's
medical imaging/biomedical supply chain
and also utilizes othersin that supply chain
for subcomponents for the vMRI system.
Clinical work at the Cleveland Clinic, a

committed end-user of thevMRI, isplanned.
A potential for Canon, acollaborator on the
project, to start a new venture (R&D Cen-
ter) in Ohio exists, but this remains specu-
lative at thistime.

Ohio Economics

QED projects revenues from the renal ap-
plication of the vMRI in Year 3 to be about
$1M growing to over $10M by Year 5 for
capital equipment, disposables and service
contracts. QED plansto add 14 employees
during the project period and a total of 22
by Year 3and 38 by Year 5. By Year 5 QED
expects to introduce vVMRI products for
other transplant applications.

Business Model

QED will manufacture the VMRI systemsiin
Ohio. It will follow its successful model used
for its current MRI coil business and market
systems directly to transplantation hospitals
and its global MRI system OEM partners.
Oncethe product has established areputation
for determining rend transplant viability, other
applications will be addressed.

e 7 Tesla High-Density MRI RF Coil Development and Commercialization, 2010, $1,000,000
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Third Frontier Medical Imaging Program

Case Western Reserve University

Positron Mammographic Imaging

TEMIP 11-612

Previous Ohio Investment

Philipswasacollaborator onaBRT T-Wright
Center of Innovation award to OSU that contrib-
uted to the development of the Philips 7T MRI
research system ($17.1M). Cumulative sales of
that system have reached $85M and the pro-
gram has sustained 17 engineering positions.
Philipswas also acollaborator on a2006 BRCP
award of $7.9M. This project contributed to the
development of the Philips Ingenuity TF PET/
MR system. Sales of the Ingenuity product are
$45M, and Philipshired 13 engineering positions
to support this product. As a result of these
awards, Philips decided to keep development of
new imaging devicesand manufacturingin Ohio.
It established the Philips Healthcare Global Ad-
vanced Imaging Innovation Center in Cleveland
in 2010 with a$33.4M investment (plusa$5M
OTFaward) andisconsidering aninvestment of
asimilar amount in asecond phase of the center.

OSURF received a 2009 Wright Project
award of $3M to purchase a Philips Brightview
SPECT/XCT unitwithimprovementsfrom Philips
and to upgrade the physicd facilities where it
would beinstalled. This project was projected
tolead to asalesincrease of $150M by 2017 for
Philipsand an annual increase of $50M for Car-
dinal Health's radiopharmaceutical businessre-
sulting in the creation of 20 jobs at the SPECT
Center and 300 jobs at the industria partners.
The project has been delayed and the space will
not becomeavailableuntil July 2011.

Philips received 22010 TFMIP award of
$1M to develop an upgrade for the Philips
Gemini TFPET/CT scanner to alow it to quan-
titatively measure myocardial blood flow. That
project was expected to increase PET/CT sales
by $49M in 2013 and another $49M in 2015
leading to the creation of 57 new production
jobs. That project has just gotten underway.

Project Description

A key objective of this project is to de-
velop positron mammaographicimaging (PMI)
to evaluate MR findings to assess if they are
actually cancer. The project isfocused on im-
proving the spatial resolution of PET. Initialy,
PMI will be developed using a PET/CT sys-

2011 TFMIP Evaluation Summary

Final Score: 71.9

Rank: 3

tem, but the technology also will be applicable
to PET/MR systems that may be technologi-
cally and medically superior to PET/CT but
currently havelimited avail ability.

This project will involve developing an
optimal positioning system for PET breast im-
aging that is MR compatible. The positioning
system is expected to involve a modification
of the system used by Invivo, a company re-
cently purchased by Philips. High spatial-reso-
[ution image reconstruction algorithmswill be
developed at Case a ong with optimized imag-
ing protocols. The performance of this prod-
uct modification will be evaluated in phantom
testing and clinical trials at University Hospi-
tals. Case anticipates submission of a 510(k)
by the end of this 2-year project.

The goal of the project isto create and
commercialize product optionsthat are opti-
mized for breast imaging using the Gemini
PET/CT, Gemini TF PET/CT, Ingenuity PET/
CT (a newer platform introduced in 2010),
and PET/MR scanners. Philips plans to re-
view theresultsfrom this project and itsown
internal work and will make a decision on
committing to aplatform for PET/CT and/or
PET/MR. Product release could occur within
6-12 months of FDA approval.

Key Issues

e Mammography is used as a screening
method for evaluating the presence of
breast cancer in asymptomatic women.
PMI would be applied to high-risk women
and/or would be used for staging, restag-
ing, and monitoring response to treatment
afterinitial diagnosis.

e Philips has customers that require breast
imaging capability on the Philips Ingenu-
ity TF PET/MR and planned to introduce
the capability at itsinitial release. However,
during clinical validation, unanticipated
technical issues arose causing Philips to
release this unit without this capability.

e The resources available to Philips have
been stretched by the introduction of the
Ingenuity lineinlate 2010. The purchase of
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Cuyahoga

Funds Requested

TFRDF Request: $ 999,649
WCF Request: $ 0
TOTAL Request: $ 999,649
Cost Share: $1,000,613

Collaborators

e University Hospitals—Case
Medical Center

e Philips Healthcare
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thelnvivo Corporation will minimizethe
cost of developing the PMI capability,
and this Ohio investment is expected to
push the devel opment of this capability
ahead by 2-3 years.

Technical Risk
Overall Score = 6.40

Technical Reach

Thisproject isinthe early incubating stage.
It will be a hardware and software add-on
for existing PET/CT and PET/MR systems.
While PET breast imaging dataisroutinely
obtained today using current imaging equip-
ment, it provides two-dimensional images
of asingle breast. Better patient position-
ing and high spatial-resol ution image recon-
struction are needed to detect smaller
lesions that may be located close to the
chest wall. Fusing of MRI and PET breast
images has been reported, but additional de-
velopmental work is needed on the Philips
hardware, software, and clinical protocols
before clinical evaluations can be done.

Resource Limitations

The combined staff of Philipsand Case pre-
sents a strong technical team. University
Hospitalshasthefull complement of radio-
logic equipment relevant to this project in-
cluding a Philips Gemini TF PET/CT. An
additional big-bore version and an Ingenu-
ity PET/MR (only the second unit in the
U.S.) will be available when UH's new can-
cer hospital opensin Spring 2011. Plansfor
obtaining regulatory approval and begin-
ning commercialization of this product op-
tion are described but are contingent upon
satisfactory product performance at the end
of this project.

Technology Protection

Philips has an extensive patent portfolio cov-
ering itsexisting product line. Specific IPre-
lated to PMI has not been described. Case, as
the lead applicant, is planning to execute a

Prior Ohio Investments
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research agreement with Philips and Univer-
sity Hospital scovering | P ownership of inno-
vations made during this project.

Commercialization Risk
Overall Score = 2.34

Market Opportunity/Pull

Breast cancer is the most common malig-
nancy in women in the U.S. and is second
only to lung cancer as a cause of cancer
death. PET imaging of breast cancer repre-
sented 17% of all oncology studiesin 2008,
and it wasthefastest growing segment with
an increase of 65% between 2003 and 2008.
Improved spatial resolution and the ability
toidentify much smaller tumorsare expected
to acceleratethisgrowth. Theinstalled num-
ber of systems to which this project would
be applicable is approximately 1,000 units.
With apriceof $100K per retrofit the poten-
tial retrofit market $100M. The availability
of this option might also increase Philips
market share for new units that is roughly
20-25% of an $800M market.

Corporate Stability

Philips Healthcare is one of the world's
largest manufacturers of imaging equip-
ment including x-ray, ultrasound, CT, MR,
and PET. Philips Medical Systems has
1,100 employees and a 1M squarefoot fa-
cility in Cleveland. Thisfacility isthelo-
cation of all of Philips' North American
training. It isthe company's global head-
quarters of nuclear medicine, high field
imaging, PET, CT, and refurbishment.

Commercial Infrastructure

All expertiserequired for the commerciaiza-
tion of the PM1 optionisavailableat Philips
Healthcare'sfacility in Highland Heights, OH
including sales, marketing, and distribution.
Philips has the ability to produce this prod-
uct in Ohio and to sell it throughout the
world. If this option results in increased
sales of the Gemini and/or Ingenuity lines,
production increases will occur in Ohio.

Mission Impact
Overall Score = 7.17

Cluster Formation

This project will enhance the Philips
Healthcare Global Advanced Imaging Inno-
vation Center by strengthening the collabo-
ration between Case, University Hospitals,
and Philips. The product will be devel oped
at Case with assistance from Philips and
clinically evaluated at University Hospitals.
After product introduction, it isexpected to
increase demand for aproduct currently pro-
duced in Ohio, and this may increase sales
for Ohio supply chain participants.

Ohio Economics

Philips recognizes that software does not
drivejob creation. This project will create
economic development impacts by direct
sales of retrofitsfor the Gemini and Inge-
nuity units and by increasing overall sales
for these PET/CT units because of their
greater utility. The proposal indicated that
the retrofit option was projected to gen-
erate sales of $19M in 2013, $12.9M in
2014, and $9.3M in 2015 with the creation
of 3—4 jobs. Pull-through sales due to the
availability of the breast imaging option
for the Gemini and Ingenuity units are ex-
pected to add $9M annually and will cre-
ate additional manufacturing jobs.

Business Model

All of Philips manufacturing of high-end CT
isdonein Ohio. Philips also maintains ma-
jor operationsin Ohio including sales, dis-
tribution, customer support, and training. It
isbelieved that Philips makes extensive use
of an Ohio supply chaininits CT manufac-
turing, but details on level of Ohio partici-
pation were not provided.

Wright Center of Innovation in Biomedical Engineering, (OSU with Philips as a collaborator), 2003, $9.1 million

The Biomedical Structural, Functional and Molecular Imaging Enterprise, (OSU with Philips as a collaborator), 2006, $7,878,957
The Molecular Imaging SPECT Technology Center, (OSURF with Philips as a collaborator), 2009, $2,999,924

PET/CT Scanner Optimized for Quantitative Myocardial Blood Flow, (Philips), 2010, $999,175
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Third Frontier Medical Imaging Program

Case Western Reserve University

Cardiac Perfusion with Computed Tomography

TFEMIP 11-604

Previous Ohio Investment

Philipswasacollaborator onaBRT T-Wright
Center of Innovation award to OSU that contrib-
uted to the development of the Philips 7T MRI
research system ($17.1M). Cumulative sales of
that system have reached $85M and the pro-
gram has sustained 17 engineering positions.
Philipswas also acollaborator on a2006 BRCP
award of $7.9M. This project contributed to the
development of the Philips Ingenuity TF PET/
MR system. Sales of the Ingenuity product are
$45M, and Philipshired 13 engineering positions
to support this product. As a result of these
awards, Philips decided to keep development of
new imaging devicesand manufacturingin Ohio.
It established the Philips Healthcare Global Ad-
vanced Imaging Innovation Center in Cleveland
in 2010 with a$33.4M investment (plusa$5M
OTFaward) andisconsidering aninvestment of
asimilar amount in asecond phase of the center.

OSURF received a 2009 Wright Project
award of $3M to purchase a Philips Brightview
SPECT/XCT unitwithimprovementsfrom Philips
and to upgrade the physicd facilities where it
would beinstalled. This project was projected
tolead to asalesincrease of $150M by 2017 for
Philipsand an annual increase of $50M for Car-
dinal Health's radiopharmaceutical businessre-
sulting in the creation of 20 jobs at the SPECT
Center and 300 jobs at the industria partners.
The project has been delayed and the space will
not becomeavailableuntil July 2011.

Philips received 22010 TFMIP award of
$1M to develop an upgrade for the Philips
Gemini TFPET/CT scanner to alow it to quan-
titatively measure myocardial blood flow. That
project was expected to increase PET/CT sales
by $49M in 2013 and another $49M in 2015
leading to the creation of 57 new production
jobs. That project has just gotten underway.

Project Description

The proposed project will focus on ex-
panding the performance of the existing Philips
BrillianceiCT scanner to include the ability to
perform coronary anatomy, function, and quan-
titative myocardial perfusion assessmentsdur-
ing one single cardiac CT angiography scan.

2011 TFMIP Evaluation Summary

Final Score: 68.2

Rank: 4

Thiswill beaClass || medical devicethat will
require 510(k) clearancefrom FDA prior to mar-
ket entry. It is intended for use in emergency
rooms and chest pain centers for entry-level
cardiac imaging examination.

Technical tasksin thisproject include de-
veloping product specifications, evaluating
the ability to lower x-ray dose, reducing beam
hardening artifacts, and visualizing results.
Thiswork will be done at Case with assistance
from Philips staff. The cardiac imaging prod-
uct will be evaluated in large animal models of
cardiac injury (pigs) by the end of the second
year of the project. Small clinical studieswill
bedoneat University Hospitalsduring thethird
year of the project and will be followed by fi-
nalization of the cardiac perfusion and scar
assessment product.

The Wright Capital funds will be used to
purchase a freezer ($12K), a high-performance
computer workstation ($13K), amicroscopewith
didescanning capability ($85K), x-ray angiogra
phy equipment for animal studies ($350K), and
an Extended BrillianceWorkstation ($120K). This
equipment will beinstalled at Case.

Key Issues

e Because this project involves a different
imaging modality than the myocardial
blood flow project already funded by the
OTFMIPin 2010, it appearsthat adifferent
product group within Philips is seeking
Third Frontier funding to improve its abil-
ity to do cardiac imaging. A better under-
standing of Philips long-term strategic plan
intheareaof cardiac careisneeded to place
the importance of this project in context,
especially since future requests for OTF
funding to improve cardiac imaging capa-
bilities may come from other product
groupswithin Philips.

e Third Frontier funding is needed to accel-
erate development of this product. Philips
currently has 1.5 FTE engineers working
on CT perfusion. This project would allow
a Case professor, 2 post-docs, and several
graduate students and trainees to augment
their efforts. A product might be released
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Funds Requested

TFRDF Request: $1,000,000
WCF Request: $ 580,000
TOTAL Request: $1,580,000
Cost Share: $1,581,856

Collaborators
e Philips Healthcare

e University Hospitals—Case
Western Reserve University
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in 3 years with the grant but could re-
quire 4-6 years without the grant.

e |tisdifficulttotell if thisproject isdriven
by an academic institution, a product
group within Philips, or Philips
Healthcare. Most of the project funding
will go to Case to perform the product
development and develop large animal
models. The commitment from Philips
Healthcare to support the costs associ-
ated with the commercialization of this
product is claimed but not substantiated.

e Thisproductisat an early stage of devel-
opment with only a product concept and
preliminary measurements completed.
Threeyearsare anticipated for product de-
velopment and testing. Details pertaining
toregulatory approva and commercidiza
tion were not presented.

Technical Risk
Overall Score = 7.27

Technical Reach

Thisproduct is still at the proof-of-concept
stage. Significant devel opment and optimi-
zation will be required. The magnitude of
the remaining technical challenges was not
discussed, but reducing the radiation expo-
sure appearsto beimportant. Although this
project isdesigned to produceafull cardiac
perfusion and scar assessment product,
Philipsmay decideto rel ease acardiac prod-
uct with fewer featuresat an earlier time.

Resource Limitations

Thisis a strong technical team, but the pro-
posal lacks details and commitments from
Philips pertaining to the regulatory approval
and commercidlization of the CT cardiacimag-
ing product. University Hospital's purchase
of a256-channd Brilliance CT and amulti-en-
ergy PhilipsCT targeting next generation car-
diac applications are both listed as A-level
metrics resulting from this project. Without
these resources, completion of the work plan
as proposed does not seem possible.

Prior Ohio Investments

2011 TFMIP Evaluation Summary

Technology Protection

Case, University Hospitals, and Philips
Healthcare are currently in the final stages
of negotiating aresearch agreement that in-
cludes intellectual property management.
Philips claims to own 18 patents related to
this project, but their scope was not identi-
fied. It isnot clear if they relate to the Bril-
liance iCT, which is already a commercial
product, or to the cardiac imaging product
that will be developed in this project.

Commercialization Risk
Overall Score = 2.33

Market Opportunity/Pull

CT hasthe greatest access/lowest cost of any
advanced imaging modality. The worldwide
market for CT salesand serviceisestimated at
more than $5B annually. This project is tar-
geted at the BrillianceiCT, a256-diceunit in-
troduced in 2007. Extension of this work to
existing 64-dlice units and to a 128-dice unit
till in development may be possible.

Corporate Stability
PhilipsHedlthcareisone of theworld'slargest
manufacturers of imaging equipment includ-
ingx-ray, ultrasound, CT, MRI, and PET. Philips
Medical Systems has 1,100 employeesand a
1M sguarefoot facility in Cleveland. Thisfa-
cility is the location of all of Philips North
American training. It isthe company'sglobal
headquarters of nuclear medicine, high field
imaging, PET, CT, and refurbishment.

Commercial Infrastructure

Philipshasthe ability to make CT productsin
Ohio and to sell them throughout the world.
Itsexisting infrastructure should be sufficient
to support this product line addition.

Mission Impact
Overall Score = 7.00

Cluster Formation

This project will enhance the Philips
Healthcare Global Advanced Imaging Inno-

vation Center by strengthening the collabo-
ration between Case, University Hospitals,
and Philips. Theteam hopesto createapara
digm for preclinical/clinical validation of
cardiac imaging that can be copied to other
imaging modalities and therapeutics. The
product will be developed at Case with as-
sistance from Philips and clinically evalu-
ated at University Hospitals. After product
introduction, it is expected to increase de-
mand for a product currently produced in
Ohio, and this may increase sales for Ohio
supply chain participants.

Ohio Economics

Work during this project will includejob cre-
ation at Case consisting of 1.5 post docs, 1
clinical fellow, and 2 student trainees and
an intern at Philips. By the end-of this 3-
year project, the product development will
have been completed. Employment projec-
tionsarefor 15-20 created or retained jobs
within 3 yearsand 20-30 created or retained
jobswithin 5years. The upgradeis expected
to bearetrofit for theinstalled base of Philips
Brilliance iCT units and will generate rev-
enues of $5-10M annually. If the upgrade
allows Philips to increase its share of the
premium CT market or increasesthe size of
this market due to greater dedicated CT
adoption in chest pain centers and emer-
gency rooms, the project eventually could
have an additional upside potential of $20—
50M annually. The project schedule does
not address the date of market entry but
Year 4 or 5looksmost likely for full claims
with lesser claimsbeing availablein Year 3.

Business Model

All of Philips manufacturing of high-end CT
isdonein Ohio. Philips also maintains ma-
jor operationsin Ohio including sales, dis-
tribution, customer support, and training. It
isbelieved that Philips makes extensive use
of an Ohio supply chaininits CT manufac-
turing, but details on level of Ohio partici-
pation were not provided.

Wright Center of Innovation in Biomedical Engineering, (OSU with Philips as a collaborator), 2003, $9.1 million

The Biomedical Structural, Functional and Molecular Imaging Enterprise, (OSU with Philips as a collaborator), 2006, $7,878,957
The Molecular Imaging SPECT Technology Center, (OSURF with Philips as a collaborator), 2009, $2,999,924

PET/CT Scanner Optimized for Quantitative Myocardial Blood Flow, (Philips), 2010, $999,175
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Third Frontier Medical Imaging Program

FMI Technologies, Inc.

Commercialization of the ScintiSar Cardiac LPX PET/CT for Myocardial
Perfusion Imaging and CT Calcium Scoring for Global Markets

TEMIP 11-627

Previous Ohio Investment

FMI Technologies, Inc. has not received
prior funding from OTF.

Project Description

FMI isdevel oping imaging equipment that
combines three modalities: positron emission
tomography (PET), computed tomography
(CT), and single photon emission tomography
(SPECT). Thesystemisdesigned to be 1/5 the
cost and 1/5 the size of current whole body
PET/CT systems. FMI believesthat it will pro-
vide 7x to 10x improvement in quantifying
myocardial perfusion for detection and treat-
ment of cardiovascular disease. This equip-
ment isintended for use at cardiology centers,
community hospitals, and outpatient centers.
It will be used to perform PET myocardial per-
fusion imaging, scar reconstruction and imag-
ing, and CT calcium scoring

FMI isdeveloping both a64-sliceand 16-
dlice CT system for cardiac imaging. Two dif-
ferent units are planned. Thefirst will have a
high power x-ray system as its source and is
known as the Scinti Star HPX CT. A PET sub-
system eventually will be added to thisunit to
form the ScintiStar Cardiac PET/CT system.
The Cardiac 100 unit will have half the number
of PET modules as the Cardiac 200 unit. The
secondisal6 sliceunit known asthe Scinti Star
Cardiac LPX (low performancex-ray) PET/CT.
Eventually the company plansto produce a16
slice Scinti Star HPX CT.

FMI and a Hangzhou China investment
group have signed a term sheet and bridge
loan agreement ($1.5M). Thetotal valueof the
deal is$18M and it coversboth A and B rounds
of fund-raising. FMI isrequired to produce a
prototype of the ScintiStar HPX CT-64 dlice
unit in 12 months (January 2012) that isready
for full-scale engineering testing and capable
of meeting quality and quantity manufactur-
ing levels. Thefully functional LPX-CT isdue
in 16 months(May 2012).

2011 TFMIP Evaluation Summary

Final Score: 61.9

Rank: 5

In this project, prototypes of the
ScintiStar Cardiac LPX PET/CT will be built
by FMI and evaluated in phantom and clini-
cal studies to be conducted at Kettering
Medical Center, Cleveland Clinic Heart and
Vascular Institute, Akron General Medical
Center, and Summa Health Systems.

Key Issues

e A significant portion of the cost share for
this project ($430K) is coming from
Lantheus and consists of inclusion of the
ScintiStar Cardiac System in its Phase 3
clinical trial of the Flurpiridaz F-18, anew
imaging agent. FDA has already given ap-
proval for the Phase 3 clinical trial of
Flurpiridaz, to assessmyocardial perfusion
using PET, and thistrial is expected to be-
ginin 2Q 2011. Inclusion of the ScintiStar
Cardiac System is dependent upon receiv-
ing 510(k) clearance, which is not sched-
uled until 2Q 2012. Development of the
imaging analysis software, cal cium scoring,
and myocardial perfusion imaging for the
ScintiStar is not expected to be complete
until 3Q 2013.

e FMI projected that OTF funding would ac-
celerate LPX market entry by 1 year. FMI
believes that its first product, ScintiStar
HPX CT, will beready in 2012 without Third
Frontier funding. With OTF funding, the
LPX system can moveforward. If the com-
pany does not receive OTF funding, the
LPX systemwill be developed later.

e Therareearthsand crystalsthat are used
to produce the high-resolution detectors
come from China. FMI plansto construct
the detectorsin Akron, and the final unit
will be assembled and marketed in China.
With control of the unique raw material
and market for the product residing in
Ching, it isuncertain how much leverage
there will be to keep the detector IP and
manufacturing in Ohio.
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Funds Requested

TFRDF Request: $1,000,000
WCF Request: $ 0
TOTAL Request: $1,000,000
Cost Share: $1,828,418

Collaborators

e Lantheus Medical Imaging (N.
Billerica, MA)

e Cleveland Clinic

e Akron General Medical Center
e Summa Health System

e VP Innovation Center

e Wright State University

e Northeastern Ohio Universities—
College of Medicine

e Northeastern Ohio Universities—
College of Pharmacy
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Technical Risk
Overall Score = 6.60

Technical Reach

A ScintiStar Cardiac PET/CT unit will bebuilt
in Akron, and initial phantom and physics
testing will be done as part of this project.
No animal or clinical test results have been
provided to demonstrate the performance
of the equipment, and it does not appear
that an alpha prototype is fully functional
at thistime. FMI has built a PET detector
using its new technology and has gener-
ated |aboratory data showing good resolu-
tion on capillary tubes.

Resource Limitations

FMI is depending upon expertise from
Wright State in the area of image process-
ing and image analysis. Thereferences pro-
vided did not show recent experience
addressing the unique problems associated
with cardiacimaging of abesating heart. Con-
sidering the narrow window for product
performance that is necessary to secure the
next tranche of Chineseinvestment, thislack
of prior cardiac imaging experience raises
the risk associated with this project. Ex-
amples of the team's successful prior busi-
Nness experience were not presented.

Technology Protection

FMI has two patents pending that relate to
breast and neuro imaging. No information
was provided in responseto awritten ques-
tion about the company'sintellectual prop-
erty that directly relatesto cardiac imaging.
The company provided alegal opinion that
stated that the company was free to make,
use, sell, and import into the U.S. the
ScintiStar products or components consis-
tent with the product description in the | et-
ter. Theletter also indicated that FM 1 would
manufacture the Scinti Star family of prod-
uctsin Chinafor the Chinese market.

Prior Ohio Investments
e None
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Commercialization Risk
Overall Score = 5.80

Market Opportunity/Pull

FMI claims that the potential worldwide
market for its cardiac multimodal systems
is $3-4B over the next decade with a po-
tential of 6,000-8,000 systemsintheU.S
and doublethat in worldwide markets. The
Chinese investment demonstrates signifi-
cant market pull for the product in China,
particularly in rural locations where low-
cost imaging systems are needed. How-
ever, this investment is contingent upon
FMI's ability to demonstrate the perfor-
mance of this product by January 2012.

Corporate Stability

FMI isan early stage product development
company. The company raised $3.3M inan-
gel investments prior to the Chineseinvest-
ment, but it lacked the resources to build
pre-production units. The $18M Chinesein-
vestment has stabilized the company, and a
bridge loan of $1.5M allowed the hiring of
16 people. Thisstaff will haveto build func-
tioning units within avery short timeframe
in order to access the major portion of the
Chinese investment. FMI is housed in an
incubator in Akron where developmental
work will bedone.

Commercial Infrastructure

FMI is working on an agreement with
Lantheus Medical Imaging to provide adi-
rect saleschannel for ScintiStar Cardiac PET/
CT system to the U.S. and European mar-
kets. Lantheus is located in MA and has
officesin Puerto Rico, Canada, and Austra-
liathat are staffed by 700 employees. The
company sells imaging contrast agents to
cardiologists and centers and would pro-
vide access to key decision-makers. How-
ever, thereisno evidencethat L antheus has
had experience selling or servicing capital
equipment. This capability will have to be
developed within FMI.

Mission Impact
Overall Score = 6.67

Cluster Formation

FMI provided an extensivelist of Ohio manu-
facturers that would provide components
and subassemblies, and claimed that ap-
proximately 85% of the expected material
cost would come from Ohio suppliers. How-
ever, only thefirst few unitswill be produced
in Ohio, with subsequent production and
assembly shifting to China. No potential
supply chain members are collaborators in
thisproject, but clinical trialsat multiple Ohio
institutionswill occur as part of the project.

Ohio Economics

By 2013, FMI projectsthat this project will
create 25 new jobsin Ohio growing to 62
jobs by 2015. FMI projects that its total
sales will be $11M in 2013 and $48M in
2015. Of this amount, it appears that the
value of the Ohio-produced components
is expected to be approximately $4M in
2013 and $18M in 2015.

Business Model

FMI intendsto have operationsin Akron,
Ohio where its engineering and some of
its component manufacturing functions
will be housed. Its detector production
and clinical development will be housed
in Dayton, Ohio. The company has already
established an office in Hangzhou, China
for the China ScintiStar HPX. Manufac-
turing and assembly of the larger compo-
nents like the gantry and processors will
be done there. FMI intends to rely on
Lantheus Imaging to market and sell its
equipment in the U.S. and Europe.
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Third Frontier Medical Imaging Program

Hyper Tech Research, Inc.

Manufacturing of Conduction Cooled Specialty MRI Magnets Using
Magnesium Diboride Superconducting Wire

TFEMIP 11-609

Previous Ohio Investment

Hyper Tech hasreceived 5 previous OTF
awards totaling $7.3M. The earliest awards,
which began in 2002, wereintended to devel op
and commercialize long-length wire contain-
ing magnesium diboride superconductors.
L ater awardsweretargeted at commercializing
the wire for MRI magnets and converting it
into fault current limitersfor grid applications.
Thetwo most recent awards (for $6M) are still
in progress, but the first three awards (for
$1.3M) are complete.

Hyper Tech has successfully developed
a manufacturing process for producing long
lengths of superconductive magnesium
diboridewireand issupplying thewireto MRI
OEMs. It formed asubsidiary company, Hyper
Tech Energy, to develop and market the wire
and the superconducting fault current limiters
asacomplete system for U.S. and world mar-
kets. The ODOD database shows that Hyper
Tech has created 21 jobs and raised $7.3M in
total leverage, mainly in the form of federal
awards and industry dollars. Product sales
havetotaled $23,052 as of 12/31/2010.

Project Description

A potentiad shortage of helium hasbeen pre-
dicted, and helium is the key material used to
cool MRI magnets. Currently MRI magnetsare
made from niobium-titanium superconductors
that must be cooled to 4 deg. K. Hyper Tech
makeswiresfrom magnesium diboride, asuper-
conductor that can operate at 39 deg K and is
compatiblewith dry conduction cooling. For non-
helium MRIs, the large MRI companies would
purchase magnesium diboridewiresfromacom-
pany like Hyper Tech and make their own back-
ground magnets. The goal of this 3-year project
isto alow Hyper Tech to expand its market op-
portunities by becoming acommercial supplier
of magnesium diboride-based MRI magnetsand
their affiliated cryogenic cooling system.

During this project, Hyper Tech will de-
sign and build a demonstration magnet for
ViewRay'sMRI. Hyper Tech will also investi-

2011 TFMIP Evaluation Summary

Final Score: 60.9

Rank: 6

gate the feasibility of building other magne-
sium diboride MRI magnets—one for Aurora
for breast imaging and one for Winged S& S
for orthopedic and avariety of other diagnos-
tic procedures. OTF funds would help Hyper
Tech to develop magnet design and produc-
tion capabilities and to generate price quota-
tions for potential customers.

Key Issues

e The adoption rate of non-helium magnets
for MRI coils using magnesium diboride
wirewill bestrongly influenced by the price
and availability of helium. Thismarket has
developed much more slowly than origi-
nally anticipated.

e Although Hyper Tech may be successful
inthetechnical portionsof thisproject, this
isnot likely to be sufficient to cause major
MRI manufacturers to change designs of
their MRI imaging equipment. Shifting from
helium-cooled magnetsto dry conduction-
cooled magnetswill require extensive prod-
uct redevelopment and revalidation.
End-users will require extensive data on
image quality and long-term performance
of the restructured MRI equipment.

e Forecasts for Ohio job generation and sales
revenue are small because Hyper Tech is
working only withthesmaler MRI OEMs. In
the previoudy funded RCP project, Hyper
Techsuppliedwireto Semens, GE, and Philips,
themgjor MRI OEMs. These companieshave
internal magnet devel opment programs.

e ViewRay isaventurestart-up that hasraised
over $50M and is expected to have commer-
cia salesbeginning in 2011. It does not yet
have FDA clearance. ViewRay plans to use
coilsfromthe UK initsproducts. Hyper Tech
claims to have the potential to convert
ViewRay's systems over to magnesium
diboride magnetsinthe2014-2015timeframe.

T
Technical/Commercial &

b

Low Mission Impact ~ High

Stage of Development

)

(

County Location

* Franklin

Funds Requested

TFRDF Request: $ 999,999
WCF Request: $ 0
TOTAL Request: $ 999,999
Cost Share: $1,217,728

Collaborators
e The Ohio State University (OSU)

e Case Western Reserve
University
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Technical Risk
Overall Score = 6.60

Technical Reach

Prior to the start of thisOTF, Hyper Tech will
have completed the preliminary design and
modeling objectives of its 2009 projects for
the double donut, split magnet system, and
cryogenic system that will be used in the pro-
posed project. In Year 1 of thisproject, Hyper
Tech will optimize the imaging guided (split
solenoid) magnet design and work on demon-
strating persistent coils. During Year 2, Hyper
Techwill work onmodeling other typesof spe-
cidty MRI magnets for Aurora and Winged
S& S, andwill work on devel oping magnet coil
fabrication techniquesfor thefull-sizeimage
guided (split solenoid) magnet. Parallel tothe
magnet fabricationin Year 2, Hyper Tech and
Eden Cryogenics will construct the cryostat
and cryogenic parts. Hyper Tech anticipates
that the magnet testing and shimming will take
placeduring Year 3, and that it will beready to
accept purchase ordersor receive funding for
more prototypes at the end of the project.

Resource Limitations

This is a strong technical team with experi-
ence in producing magnesium diboride wire
and cryocooling systems. Through contracts
with the Department of Defense, National
Aeronautics and Space Administration, Na-
tional Ingtitutes of Health, Massachusetts In-
gtitute of Technology, and the State of Ohio,
Hyper Tech has put together a combined in-
vestment of more than $10M for product de-
velopment and now has an backlog of $4M
which appearsto consist primarily of federal
and industry grant awards.

Technology Protection

Hyper Tech has developed and patented
continuoustubeforming and filling (CTFF)
process to make apowder metallurgy-based
magnesium diboride superconductor wire
(patent No. 6,687,975). Hyper has applied
for apatent covering persistent magnesium
diboride joints, a key component for MRI

Prior Ohio Investments

magnets. Hyper Tech also has several
unique magnesium diboride coil fabrication
techniques that can possibly result in addi-
tional patent applications.

Commercialization Risk
Overall Score = 5.40

Market Opportunity/Pull

TheU.S. market for specialty MRI magnetsis
estimated to be about $250M annualy, and
the world market is approximately twice as
large. Hyper Tech'sinitial market entry for mag-
nets will likely be through purchase orders
from ViewRay, Aurora, and/or Winged S& S
(MagnaVu). Hyper Tech identified only one
other manufacturer of magnesium diboride
wire, Columbus Superconductor (Genoa,
Italy), who also has an affiliated organization
that makes magnesium diboride magnets.
Hyper Tech claimsits wire has 2-3 times the
performance of the Columbus Superconduc-
tor wire enabling amagnet using Hyper Tech
wireto require 2-3 times|ess superconductor
wirein the same magnet design.

Corporate Stability

Hyper Tech is a privately held R& D com-
pany founded in 2001. It isfunded by grants
and contractsfrom NIH, DOD, NIST, DOE,
NASA, and OTF. Hyper Tech currently has
23 employeesand was profitablein 2010. Its
revenue jumped from $2M in 2009 to $5.3M
in 2010. In February 2010, the company
moved into anew 45,000 squarefoot facility
in Columbus, OH. Thefacility hastwo clean
rooms and a third is under construction. It
will house over $2.5M of equipment to pro-
duce and test magnesium diboride super-
conducting wire.

Commercial Infrastructure

Hyper Tech's current manufacturing capac-
ity for magnesium diboride wire is 12,000
km/yrand is expandable to be sufficient for
production needs for the next 3to 5 years.
Hyper Tech's sales force currently consists
of one person, the company's president and

e Magnesium Diboride for Next Generation MRI, 2009, $5,000,000

Wires and Coils for Superconducting Fault Current Limiters, 2009, $1,000,000
Commercialization of Fault Current Limiter Coils and Components, 2007, $350,000
Business and Marketing Development for Commercializing Magnesium Diboride Superconducting Wires for Medical, Power,

and Propulsion Applications, 2005, $174,756
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CEO. Additional sales and marketing staff
will berequired onceafunctional prototype
becomesavailable.

Mission Impact
Overall Score = 6.33

Cluster Formation

This project would support two Ohio clus-
ters. Ohio has alarge cluster of companies
and universities that are focused on the
MRI imaging industry. Hyper Tech would
be asupplier to thisindustry. Ohio also has
animportant industrial base and infrastruc-
tureto support cryogenic systemsand com-
ponents. Hyper Tech plans to utilize the
cryogenic cluster, including Eden Cryogen-
ics and others, for its supply chain.

Ohio Economics

Additional revenues or jobs at Hyper Tech
will be dependent upon an MRI company
placing purchase orders for magnesium
diboride coils. Assuming ViewRay pur-
chases 150 systemsto be made between 2102
and 2015 (with shipmentsbeginning in 2014),
Hyper Tech and Eden Cryogenics forecast
sales and new job generation beginning in
2014. By 2015, Hyper Tech projects sales of
$12M with 34 cumulative FTE's (24 at Hyper
Tech and 10 at Eden).

Business Model

Hypertech plans to make the wire, wind the
coils, and assemble and test the magnet sys-
tem in Ohio. Eden Cryogenics, an Ohio com-
pany, will fabricatethevacuum cryodtats. L ocal
machines shopswill machinethe coil formers.
Thecryocooler will haveto be purchased from
a Japanese supplier, although Ohio suppliers
may participate at some point in the future.
The infrastructure to support sales, market-
ing, distribution, and customer serviceremains
to be developed. Target customers for the
magnets and dry conduction cooling systems
appear to bethesmaller MRI companiessince
themgjor MRI OEMswiill likely develop their
own technology in this area.

Development and Commercialization of Low Cost, Long Length Magnesium Diboride Superconductors, 2002, $800,000
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Third Frontier Medical Imaging Program

Advanced Imaging Research, Inc. d.b.a. Sree Medical Systems
MRI Compatible, Neonate |maging Sub-system

TEMIP 11-633

Previous Ohio Investment

Neither Advanced Imaging Research, Inc.
nor Sree Medical Systems has received prior
funding from OTF.

Project Description

The goal of this project is to develop a
neonatal incubator and custom radio-fre-
guency (RF) coil arraysto perform high-reso-
[ution brain/cardiac MRI in premature babies
and infantswith congenital defects. Thisisan
engineering-intensive project that will produce
a neonatal transport/MRI incubator and sev-
eral modelsof 16/32 channel Infant COCOONSs
containing head, chest, and spine coil arrays
that will be compatiblewith GE, Siemensand
Philips 1.5T and 3T MRIs. OTF funding and
cost share would be used to support new en-
gineering capability at Sree and to purchase
time on the MRI equipment at Case and the
Cleveland Clinic.

Prototypes of the incubator and the non-
magnetic trolley will be produced inthis project
along with 6 different types of MRI coil ar-
rays. Theincubator will haveforced air warm-
ing, skintemperature monitoring, and humidity
control (30—70% RH). The coil arrayswill be
suitablefor brain, cardiac, and spineimaging.
By the end of the project, the prototypes will
be finalized, safety testing will be complete,
and an FDA submission will be made.

Key Issues

e Although the company has been in busi-
nessfor 15 years, Sree declined to provide
either a capitalization table or financial
statements. Sree claimed that it had the
necessary resources to cover the cost
share for the proposed project, but did not
provide supporting evidencefor that claim.

e Sreeindicated that the high humidity, oxy-
gen-rich environment within the incubator
waslikely to affect the MRI coils. Thework
planfor this project doesaddresslong-term
coil performance and does not include spe-
cific tasks to resolve thisissue.

2011 TFMIP Evaluation Summary

Final Score: 52.6

Rank: 7

e The Sreeincubator will bedesigned to only
accommodate the Sree coils. Sree plansto
void thewarranty if other coilsareusedin
the incubator. Although one major MRI
OEM isdeveloping (with OTF funding) pe-
diatric coilsand another has pediatric MRI
coilsin the market, Sree believes that the
three MRI OEMswill bewilling to promote
the Sree product. Evidence of strong OEM
involvement in the project was not pro-
vided.

e LMT isaready in the market offering the
MRI incubator. Sreeworked withLMT on
product development and in overcoming
the MRI compatibility issues. Sree's indi-
cates its competitive advantage is its cost
structure, the Euro-USD exchangerate, and
its customer service attitude.

Technical Risk
Overall Score = 6.27

Technical Reach

The applicant presented MRI images made
using the Sree head and chest coils on neo-
nates in Canada. The comments from the car-
diac radiologists were very positive and
indicated good coil performance. The incuba-
tor and trolley still appear to be in the early
prototype stage and their performance has not
been demonstrated. The applicant has had ex-
perience with another MRI incubator producer,
and should be able to manage any technical
issues that arise.

Resource Limitations

SreeMedical plansto commercializethisprod-
uct with 24 months after successful comple-
tion of this 2-year project. The resources
needed for commercialization are not identi-
fied, and it appears that the company plansto
sustain itself on product sales or to seek eg-
uity-based financing from angel investors, pri-
vate firms, or venture capitalists. Its president
is the only Sree employee who is identified,
and while he has good technical credentials
and has won grant support, there is no evi-

T
Technical/Commercial &

Low Mission Impact ~ High

Stage of Development
r—-"'v—-n

n__“‘-__-
County Location

f——h\é'\,/*

Cuyahoga

Funds Requested

TFRDF Request: $1,000,000
WCF Request: $ 0
TOTAL Request: $1,000,000
Cost Share: $1,000,000

Collaborators
e Cleveland Clinic Foundation

e University Hospitals—Case
Medical Center
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dence that he has been successful in grow-
ing amedical device business or in attract-
ing the resources to support it.

Technology Protection

Sree's president is the inventor and Ad-
vanced Imaging Research is the assignee
on 6 patents covering RF coilsfor MRI im-
aging. Sree hasfiled for U.S. protection on
IPrelated to this project, including two ap-
plicationsrelated to coils (2004), onefor MRI
compatibility (2004), and one for the neo-
nate imaging sub-system (2005). The com-
pany plansto seek foreign patent coverage.
Sree Medical has chosen to retain some
technology related to coil design, preampli-
fier design, and software as a trade secret.

Commercialization Risk
Overall Score = 6.20

Market Opportunity/Pull

Thisproduct isexpected tofill avoid and to
offer safe transport and optimum pediatric
imaging for very small babies with MRI.
End-usersfor theincubator and custom RF
coil arrays are expected to bein the depart-
ments of radiology, cardiology, and pediat-
rics-neonatology. No information was
presented on the size of the current market
that has been created by an existing manu-
facturer of an MRI incubator or by compa-
nies offering pediatric MRI coils. Sree's
pediatric coilshave performed well ininitial
testing at BC Children's Hospital in
Vancouver, Canada and purchase orders of
closeto $1M have been received.

Prior Ohio Investments
e None

2011 TFMIP Evaluation Summary

Corporate Stability

Advanced Medical Systems is a privately
held company that wasfounded in 1996 and
is focused on producing coils and devices
for pediatric MRI imaging. Since January
2010, it has been doing business as Sree
Medical Systems. The company sells neo-
natal head and cardiac MRI coilsand claims
to have sales revenue in the range of $1-
2M annually, but was not revenue positive
in 2010. The company has operated with
private funds and roughly $6M in grants
from NIH. It employsastaff of 5-10, and it
occupiesan 8,000 sq ft facility in Cleveland
that houses a CNC machine shop, R&D,
manufacturing, and other business func-
tions.

Commercial Infrastructure

Sree Medical operates a light manufactur-
ing assembly facility where housings and
electronic components are procured from
vendors and assembled in-house. The com-
pany plans to subcontract cable manufac-
turing, and electrical and mechanical
assemblies. Present staffing is not de-
scribed, and it appears that this grant will
be needed to provide the staff to complete
theproduct R&D. Sreehas1to 2 direct sales
peoplethat cover theU.S. The company also
claimsto have distributors covering Canada
and severa countries in Europe and plans
to establish additional distributorsto cover
other major world markets.

Mission Impact
Overall Score =5.25

Cluster Formation

Sree Medical plansto use Ohio vendorsfor
components when possible, but many MRI
componentsare not availablein Ohio. None
of the potential participants from an Ohio
supply chain are participating in the project.
Sree Medical plans to develop devices in-
house and to test them on the 1.5/3T MRI
scanners at the Cleveland Clinic and Case.
Testing will involve electrical, mechanical,
and MRI testing, but none of the project
tasks involves patients.

Ohio Economics

Sree anticipates that the incubator will be
ready for market introduction by September
2012. It projects annual sales of theincuba-
tor and coilsat $4.7M in 2013, 2014 and 2015
with significant increases thereafter. The
company plans to fill 6-8 positions in the
first three years and then will increase to
between 20-30 employees as sales staff is
added inthe 2015-2017 timeframe.

Business Model

Only small-scale assembly operations are
likely at Sreewithinitial incubator sales pro-
jected to belessthan 10 incubators/year for
the first three years and 10-20 incubators/
year after that. Coil production will be
dlightly larger with increasing to over 25
coils/year for each model. Sree hopestoform
relationships with the MRl OEMs to assist
inmarketing itsincubator product with coils
that are compatible with each OEM's equip-
ment. The company plansto use acombina-
tion of in-house sales and customer support
and distributors.
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Third Frontier Medical Imaging Program

Cleveland Clinic
Opthalmic Imaging Center/OptoQuest

TEMIP 11-610

Previous Ohio Investment

Thisproject isaresult of the Third Fron-
tier $6M BRTT award to the Cleveland Clinic
that created the Age-related Macular Degen-
eration Center of Excellence (AMD-iPAC) that,
through 2010, has generated over $30M inre-
search and commercialization funding, spun-
off or relocated 4 companies to the area
(including OptoQuest its the first spinoff).
AMD-iPAC and created or maintained over 100
jobsin Ohio.

Project Description

In this 3-year project, the Cleveland Clinic
Opthalmic Imaging Center (OIC) will develop
seven new productsin 2 project areasinvolving
Optical Coherence Tomography (OCT).OCT is
anon-contact, non-destructive imaging modal-
ity that provides high-resolution images of vari-
oustissues. In this proposal the OCT is used to
generateimagesof thefront and rear portions of
the eye. Project 1 will develop the Corneal
Elastography Device (CED), an add-on device
with software for an existing OCT system that
applies a known mechanical stress to the cor-
nea, optically records the x-y-z displacements,
measures viscoel astic properties, and generates
atopographic map of the cornea. OptoQuest will
commerciaizethe CED and software, plusclini-
cal servicesfor CED generated reports. Project 2
will develop an Integrated Intraoperative OCT
(11-OCT) Platform that consi stsof four products:
amodified OCT imaging system that can beused
during an eye surgery; software that processes
and evaluatesthe OCT imagesfor rea-timedis-
play during the surgical procedure; a series of
surgica instrumentsthat can be used during the
surgery that do not interfere with the OCT im-
ages; and contrast agents to enhance OCT im-
aging during surgery. The products from the
[1-OCT Platformwill becommerciaized through
future spinoffs of the OIC.

Key Issues

e The seven products are in different stages
of development, with someintheearly In-
cubating Phase that are not likely to reach
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Final Score:

49.1 Rank: 8
market entry within the timeframetargeted
by the OTFMIP.

e Thebusinessand commercializing plansfor
the seven products are also in various stages
of development. Whilethe Cleveland Clinic
has years of successful experiencesinform-
ing businessand commercialization plansfor
start up companies, the business and com-
mercidization plan for the early stage prod-
ucts have not been devel oped.

Technical Risk
Overall Score = 6.93

Technical Reach

With respect to the first project proposed,
CWRU has completed the initial design of a
fully functional, bench-top prototype CED and
will optimizethedesign for large-scale produc-
tion. Key human tissue experiments and pilot
clinical studies will be performed to support
an FDA 510(Kk) submission during year 2 or 3.
Proof-of-concept data on the computational
modeling software will be generated for usein
simulation-based surgical algorithm design.
The second project involvesfour earlier stage
product developments that will be conducted
in parallel by separate team members/groups.
CCF/OIC predicts some productswill beready
for market entry by the end of the third year,
and all will be ready for market entry by the
end of thefifth year from project initiation.

Resource Limitations

The teams, along with the collaborators and
contracted suppliers have the technical skills
to overcome the technical obstacles of both
project areas. Whilethe Cleveland Clinic hasa
successful history of assembling management
teamsfor spinoff companies, the full manage-
ment teams for OptoQuest and the future
spinoff company, have not yet been estab-
lished. CCF is supplying the bulk of the cost
$1.32M cost share and CCF/OIC plansto raise
another $14.6M in additional grants and in-
vestments from potential partners during the
project to support product commercialization.

T
Technical/Commercial &
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Stage of Development
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Cuyahoga

Funds Requested

TFRDF Request:

TOTAL Request:

$ 999,996
WCF Request: $ 0
$ 999,996

Cost Share: $1,363,498

Collaborators

OptoQuest Corporation (GCIC)

Case Western Reserve
University

Topcon Medical Systems
(Oakland, NJ)

Bioptigen (Durham, NC)
Farm Design (GCIC)

Peregrine Instruments
(New Britain, PA)
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Technology Protection

OCT was originally developed a major aca
demic centers including MIT, Case Western
Reserve, and Duke University, sotheplatform
concept for OCT islargely available through
the public domain. Intellectual property inthis
areais based largely around methods for use
and specific modificationsto theimaging mo-
dality. OptoQuest has licensed the use of ex-
isting patents, patents pending, and the
know-how related to corneal elastography
fromthe OIC, CWRU and Duke. Softwarere-
lating to the projects will be treated as confi-
dential trade secrets and will not be patented.
Patents will be sought for the other product
areas when it appears appropriate.

Commercialization Risk
Overall Score = 8.20

Market Opportunity/Pull

CCF/OIC estimates an aggregated peak
market opportunity of approximately
$285M for the seven products. Two of the
collaborators, Topcon Medical Systems
and Peregrine Instruments, are next stage
developers that sell related products to
the target markets.

Corporate Stability

OptoQuest isafully owned virtual company
spin-off from the Cleveland Clinic that was
founded 3 years ago by ophthalmologists
fromthe Cole Eye Institute and ishoused at
the Opthal mic Imaging Center. The CCFHOIC
isexploring several optionsfor the most ap-

Prior Ohio Investments

propriate business structure and commer-
cialization program that will carry the other
four productsthrough commercialization.

Commercial Infrastructure

OptoQuest will utilize theinfrastructures of
the OIC. Since partnering and funding are
integral components to the commercializa-
tion plans, the company infrastructures are
till in development. OptoQuest realizes it
will have to form a strategic partnership
choiceearly on. The spinoff organization(s)
for thell-OCT Platform products has(have)
not been formed to date, but will also utilize
the infrastructures of the OIC. The Cleve-
land Clinic has years of successful experi-
ences in forming biomedical and/or
technology start up companies.

Mission Impact
Overall Score = 5.92

Cluster Formation

The project proposed aligns with the medi-
cal imaging cluster, targeting optical im-
aging. CCF/OIC will use Ohio resources
for the development efforts in the seven
product areas, but since all seven prod-
ucts proposed will be commercialized
through strategic partners, these may be
companies outside of Ohio. The two col-
laborating product distributors in the
project are based outside Ohio.

Ohio Economics

CCF forecasts it will generate $14.6M in
grantsand investmentsfor the seven project
areasinthefirst three years after the start of
the project. In the same three years, CCF
forecastsit will generate $3.1M in salesrev-
enues and will have generated acumulative
of 44 jobs in Ohio. By year five after the
beginning of the project CCF forecasts it
will generate $33M in sales revenues
through OptoQuest and the future spinoff
companies, and will have generated a cu-
mulativetotal of 76 jobsin Ohio.

Business Model

The business plans/models vary with each
product. OptoQuest intends to develop the
CED for clinic useusing strategic partnerships
for marketing, sales and distribution of the
device. OptoQuest plansto keep R&D, con-
tract manufacturing and clinical/regulatory
work for the CED in Ohio. For the CED soft-
ware system, OptoQuest will keep R&D and
implementation personnel in Ohio and sall li-
censes for the software. OptoQuest will also
set up aClinica Testing Servicefor the CED
system at OIC. The business plans and mod-
elsfor theremaining four productswill bede-
veloped during the project. CCF/OIC predicts
it is likely that two spinoff companies will
emerge for the Intraoperative OCT and the
surgical instruments. Contrast agentsand im-
ageprocessing softwarewill likely belicensed
assetsto larger industrial partnerswith estab-
lished marketing, slesand distributionschan-
nelswhile research and development in these
aress continues at the OIC.

e Age-related Macular Degeneration Center of Excellence (AMD-iPAC), 2005, $6,000,000
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Third Frontier Medical Imaging Program

Tursiop Technologies, LLC

High-performance Nanotechnol ogy-based Imaging Coils for Prostate Imaging

TEMIP 11-632

Previous Ohio Investment

Tursiop Technologies, LLC has not re-
ceived prior funding from OTF.

Project Description

In this 18-month, 3-phase project,
Tursiop proposes devel oping a high-perfor-
mance MRI prostate imaging coil using its
proprietary carbon nanomaterial technology
to replace the currently used copper wire.
Its ultimate objective is to enable enhanced
image-based MRI diagnosis of prostate dis-
orders and for imaging guided therapy plan-
ning applicationsfor the Philips 1T Panorama
high-field, open MRI system. In the initial
phase, Tursiop will refinethe clinical appli-
cation needs, review theinterface specifica-
tions with Philips, design and build
prototype coils, perform functional phantom
tests, optimize the prototype coil and, if pos-
sible, obtain initial human imaging results.
In the second phase, a pre-production pro-
totype will be built, verification tests per-
formed, regulatory submission data
prepared, marketing materials developed
and the FDA submission made. The final
phase involves obtaining vendor and pur-
chasing agreements and manufacturing ramp
up to support approximately 60 units/year.

Key Issues

e The path to market for the coil proposed in
this project is well defined as it integrates
with specificingtalled Philips systems. How-
ever, that installed baseislimited and satura-
tion will occur in few years limiting sales
growth. Theextension of the Tursiop coilsto
other applicationsand or vendorswill require
additional devel opment work and resources,
and their sources are not yet established.

e While Philipsis an active participant in the
project, the benefits from the nanomaterial-
based coil would seem to provide apotential
competitive advantage for its products that
would result in higher interest and a more
significant financial rolein thetechnol ogy.
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Final Score: 48.1

Rank: 9

e The Tursiop coil will be reusable and will
be expected to haveimproved imaging per-
formance over the competitive disposable
coilsnow used. However, it will be signifi-
cantly moreexpensiveand will require ster-
ilization after each use. The number of
sterilization cyclesthe coil cantolerate has
not been validated and this along with the
sterilization cost will affect the cost/ben-
efit for the end-user.

Technical Risk
Overall Score = 6.33

Technical Reach

Tursiop has produced prototype coils
(1.5Tesla) designed to meet prostate imaging
requirementsthat have demonstrated asignifi-
cant boost in performance using clinically rel-
evant phantoms, but these coils did not find a
commercial market. Inthis project the coil de-
sign and optimization for aspecific PhilipsMRI
system integration and imagining application
will be established and the regulatory submis-
sion data generated.

Resource Limitations

Tursiop principals have background and ex-
periencein MRI systems, coil design and medi-
cal device and software development. Tursiop
has obtained 510(k) clearance for one of its
products and is in the process of obtaining
SO medical device certification. Collaborator
PhilipsHealthcareisaleading supplier of MRI
systems. Tursiop projects that the OTFMIP
project funding will be sufficient to reach mar-
ket entry. The cost share requirement is ful-
filled through labor support provided by
Tursiop and Philips and a portion through an-
ticipated revenues from early product sales.
Product sales after the project are expected to
be sufficient for Tursiop to create a self-sus-
taining business.

Technology Protection

Tursiop has apatent portfolio of over 6 issued
patents and several pending patentsinthearea
of nanotechnol ogy-based imaging coils. It also
has specific trade secret | Prelevant to thetech-
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Technical/Commercial &

Low Mission Impact ~ High

Stage of Development
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Cuyahoga

Funds Requested

TFRDF Request: $ 781,222
WCF Request: $ 0
TOTAL Request: $ 781,222
Cost Share: $ 800,500

Collaborators
e Philips Healthcare
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nology proposed. Tursiop indicates its |P
position establishes its freedom to operate
globally in its sphere of interest.

Commercialization Risk
Overall Score = 7.20

Market Opportunity/Pull

Tursiop contends its technology fulfills an
unmet market need and thisis supported by
Philips participation in the project. Philips
currently has an installed base of 180 Pan-
orama 1T systemsthat areall candidatesfor
new coils. Itisexpected that 2 to 3 coils per
system are needed to allow coil rotation for
sterilization. Thusthe potential market from
the installed Philips units alone is well in
excess of $15M. Whilethe proposed project
isaimed at a specific Philips MRI system,
the Tursiop coils have potential applications
across al MRI system platforms. The pro-
jected coil cost and need to withstand mul-
tiple sterilization cyclesare potential market
acceptance barriers.

Corporate Stability

Tursiop has been in business for approxi-
mately 3 years and is a privately funded
company residing at BioEnterprise. It con-
tendsits private equity funding is sufficient
to maintain its engineering and other staff
and operations. The company's full-time
employment appears to range from 2 to 5

Prior Ohio Investments
e None
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personnel. Tursiop's current revenues con-
sist of grants and private investor funding.

Commercial Infrastructure

The commercial path for the Philips product
proposed is straight forward as the product
will be applied to Philipsinstalled Panorama
systemsinthefield and will bedirectly handled
by Tursiop in conjunction with Philips mar-
keting and sales organization. Expansion be-
yond Philips' applications will require an
infrastructure that is to be developed during
theproject period. That infrastructurewill con-
sist of amix of supply agreements with plat-
form vendors and direct sales to customer
sites. Tursiop plansto produceits coils using
Ohio contract manufacturing for partsrel evant
toimage coil assembly.

Mission Impact
Overall Score = 5.00

Cluster Formation

Tursiop adds anew MRI coil developer and
supplier to Ohio'simaging cluster. It offersa
new coil technology based on nanomaterials
over traditional copper coils. Tursiop is col-
[aborating with Ohio'sPhilipsHed thcareand
plansto use Ohio suppliersfor industrid parts,
plastic components and electronics.

Ohio Economics

Tursiop projects that its sales revenues
from the Panorama 1T application will be
between $1M and $5M over the 3to 5 year
timeframe set by the OTFMIP. This will
create 8 jobs at Tursiop. A much larger
potential existsfor Tursiop if the coilsare
adapted to other Philip's lines and other
MRI producers. However, it is premature
to quantify projections for other applica-
tions or the timing of their market entry.

Business Model

Tursiop plans to produce multiple coil
lines for multiple system vendors across
various field strengths and applications
at its Cleveland facility. It indicates that
the business will be supported through
existing funding and sales growth. While
no acquisition plans have been discussed
or planned, thereisahistory of the larger
MRI producers acquiring coil developers.
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