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arallel Technology Paths that Support
Biotechnology Innovation

RIS IERS Micro and Nano-Fluidics Devices

Molecular Imaging

o Structural Imaging
Pre-Clinical Pre-Clinical Clinical Clinical
Research Drug Discovery Diagnostics Therapeutics

Clinical Needs

Bio-informatics

Medical Informatics

Biomedical Informatics
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Nano-Fluidics Convergence Example

RIS IERS Micro and Nano-Fluidics Devices

5]

Pre-Clinical Pre-Clinical Clinical Clinical
Research Drug Discovery Diagnostics Therapeutics

Clinical Needs

Biomedical Informatics
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| Innovation Source:
Bioinstrumentation Laboratory at MIT

@ Multi-disciplinary laboratory headed by Prof. lan Hunter

@ All researchers must be fluent in at least two disciplines:
. Biology, Chemistry, or Biotechnology AND

-] = Mechanics, Electronics, Optics, Mathematics, or
- H- Information Technology

21 9 Groundbreaking work in nanotechnology applications for
biotechnology and drug delivery
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BIOLOGY, OPTICS, MECHANICS, MATHEMATICS, ELECTRONICS AND CHEMISTRY
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- Innovation Results:
- BioTrove — OpenArray and LivingChip

@ Massively Parallel Nano-Array Systems
- Over 25,000 Array elements per Slide

- Compatible with Conventional Micro-plate Readers

@ Convergence of Mechanical/Fluidics with Biotech
42 .0, Applications

@1.262 - Elegant Simplicity of Architecture

i - Utilizes Basic Material Properties paired with
- = Basic Fluidics Properties

By Convergence of Informatics with Molecular Libraries
L= '. " “"_"'Libraries of Bio-informatics Data
- Libraries of Molecules in Chips
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Innovation Results:
BioTrove — Massively Parallel
Antibody Phase Screening

~ Chip #1-antibody Chip #2-antigen
\ Dip '“:” *:"5 “": ’E"“‘"": : f:] ‘“': (-] pien phage Coat channels Dipoad ﬁ with antigen
L Cell growth and m
.y Grow 2 hr 37 °C phage expression Wash, block and load with media
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Figure 7: Cutlme of protocol for antibedy phage library screenmz meluding the ELISA assay steps. An antibody Library was dip-
loaded mio oue 10,000-channsl chip, cultured for two hours and then stacked with 2 10,000-channe] antizen chip. The stacked arrays
were incubated, washed and separated and the antigen chip developed with a standard ELISA protoceol to generate flucrescent sigmal in
chanmals where there was a high affimty antthody-antigen complex.
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- Pfizer

- Others (undisclosed)

% Commercially available OpenArray Systems

B1.262 - SNP Genotyping
- qPCR Transcript Analysis

© e = Pathogen Detection

. _ ELISA Testing
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- .e Broad Intellectual Property Portfolio

i~ Core Patents licensed from MIT

fanit. o3 ;_;,';:'."',:'Cﬁhf.l'ict'i'ﬁg:_ﬁatéﬁfs'fécduired from Genecor

- Application Patents licensed from Stanford
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Violecular Imaging Convergence Example

Molecular Imaging

N Structural Imaging
Pre-Clinical Pre-Clinical Clinical Clinical
Research Drug Discovery Diagnostics Therapeutics

Clinical Needs

Bio-informatics

Medical Informatics

Biomedical Informatics
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Innovation Source:

Center for Molecular Imaging
Massachusetts General Hospital, Harvard Medical School

@ Multi-disciplinary laboratory headed by : Targets
Dr. Ralph Weissleder, MD, PhD :

@ Cross-disciplinary team covering;:
- Molecular Biology
- Cell Biology
- Biochemistry
- Bio-informatics
- Radiology
- 'Cardiology
- Oncology
=...Immunology

@ . World-leading research in the molecular
phenomena of disease.

: ayth i . 4
@ Ultimate target, in vivo sensing and cinicl se
imaging of molecular level events.
/\
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" Innovation Results: '

MGH/VisEn/SIEMENS -
Fluorescent Molecular Tomography

@ In Vivo 3D imaging of Biochemically Active Sites
- Mouse Animal Model

- Oncology and Atherosclerosis Targets

- Pharmacological Activity Verification

. Convergence of Biochemistry with Optical Engineering and
Image Processing with Biotech Applications

- Exceptional specificity

*E‘E
@262

~=+Tomographic Image Reconstruction

' .. @ Convergence of Structural Imaging with Molecular
Dlagnostlcs and Imaging
= n e Ex Vivo Diagnostic Screening

th = Cint>¢ (Tong In,Vlvo Diagnostic Imaging
.~ InVivo Guided Therapy
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Innovation Results:
) i N MGH/VisEn/SIEMENS - In-Vivo Imaging

E Endescapic MAF Imaging for Detection of Tolen Tancer (anre Modsl)

Yihits Lighd Meaed nivarsd Fuasssms Ckeized HRF Imags
Endescopic Wiews

Table 2. Cptical/NIRF and Ultrasound Molecular Imaging Agents*

Imaging
Disease Technology Imaging Agent Clinical Application
Cancer Optical MIRF Cathepsin B ary cancers
Matrix retalloproteinasas hany cancers
Targeted fucrochromes Wary cancers
ther2risu, arngsn A3, atc)
Lrascurd Integrin e Argicoenesis
Athercackrosis Optical/ MIRF Cathepsin B rflammaticn
(wilnierabie pacus) Matrixc rmataloproteinasas nfflammaticn
Annexin A5 Apcptosis
Fronectin Angicoenesis
Vazcular cal achesion rflammaticn
makecuks 1
Urasound Intercalular adhesion mokculs Iflarmmaticn
Vazcular cal achesion riflarnmaticn
I cuke 1
Thrombxcsis Optical MIRF Plzzmin Acute thrombi
Factor Xllla Azuta thrombi
7] COLOR-ENCODED nearinfrared flusrescence image of a Utrasound Fiorin and fibrinogan A:Lﬁﬁ-‘b.ltfi_llnk
i
mouse, implantad with twa differant human breast tumars, Tieue factor A:mgﬁ:?:-:nti
differing in tissue imasiveness. The mousewas injaced Activated rbagrin apfs Flatelats
with a fluarachrames-labeked smart i abe, activated by Nguv:_lu:-;'r:al Optical NIRF P'rrtstu‘g_h comrpound B ﬁ&heirmr;:lal'sﬁa
Arthritis Optical MIRF Cathepsin B Fiflarmmaticn
cathepsin-B. The agent is more activated in the more invasive Diphosphonate Oetecbiast actity

right tumeor (Image courtesy of Ralph Weksleder, CMIR). Abbrevition: MIRF, rear-nfraned fucrescence.
“Animal esperiments orly to data, with dlinical triaks anticdpated. Imaging agerts wers compiled from a iteraturs sserch

in PubMed. The list iz meant to b rc-presentatr.\: and nat exhaustive. For mere in-depth information on recent
ad.arcens pl.:-asecorsuh references 4, 7, 17, and 35, Imaging agents that do not exhibi celuler uptakebindng ars
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- Novartis

5] = Others (undisclosed)

“’¢" Commercially available bonSAl Imaging System through
2% Siemens for Pre-Clinical Research and Drug Discovery

... @ “The adaptation of fluorescent optical techniques to

- diagnostic imaging is now changing the way we visualize
~ ... .molecular processes in vivo, and ultimately, in the clinic.”
- Dr.Ralph-Weissleder, MD, PhD, Director CMIR
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ergence Around a Clinical Need Example

Molecular Imaging

Structural Imaging
Pre-Clinical Pre-Clinical Clinical Clinical
Research Drug Discovery Diagnostics Therapeutics

Clinical Needs

Biomedical Informatics
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Innovation Source:

r for Integration of Medicine and Innovative Technology
MGH, BWH, Harvard Medical, MIT, Draper Labs

- @ Multi-disciplinary organization tapping talent at Major
Research Hospitals, Medical andTechnology Research
Centers

@ Example Program: Vulnerable Plaque “Living Laboratory”

3
] Unlque multi-organization cooperative environment,

gwded by clinical needs and clinical realities
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" Innovation Results: | }'

- Emerging In Vitro Diagnostics,
In Vivo Imaging and Therapy

J&J Cordis - InfraReDx
5] - Medtronic - Epix Pharmaceuticals
#2290  _ Quidant - Pharmacyclics

- Boston Scientific - Miravant
~ ....~.GE Amersham - Thermacore/BMS
- Terumo - Light Sciences

- .9 Convergence of Screening, Imaging and Therapeutic Options

-l =vdn-vitro Screening
2% i Nonrand Mlnlmally-lnvaswe Intra-vascular Imaging

; .—. T herapeutlc Agents (some with Intra-vascular Activatio

March 2005 - Slide # 17 — BioTech 2005



Innovation Results:
Pre-Clinical and Clinical Trials
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‘Innovation Commercialization

> Initial Pre-Clinical Commercialization of Diagnostics and
Therapies

=> Heavily Guided by Clinical Community

j Strong Cooperation Among Major Pharma and MedTech

Players
@2.200

#1222 @ Major Clinical Trials coordinating Diagnostics and
Therapeutics

~~e Broad Intellectual Property Cross-Licensing
i 'iriter'\'/e'r'\it'idnal'D'i'égnosis drive Therapies

- Many Therapies rely on intra-vascular technologies

" "_Availability of Therapies drive use of Screening
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- o= Low Risk Screening drives need for Interventional Diagnosis
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