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,/ Does cancer represent a healthcare crisis — and why
IS it so difficult to intervene at all levels?

v’ What will personalized approaches to cancer
Intervention require?

v/ Why nanotechnology for cancer?

Cancer - enabling a shift to_“_
personalized cancer med'c'”e(
v" The Future! |
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|-—>Advances in Molecular Research and Technologies —l

The Past Century

21st Century

Established system to treat
established disease — a
treatment/therapeutic focus (in
cancer often too late)

Morphologic and pathologic
diagnosis — drove treatment

Expensive in all respects — not
sustainable in 215t century

Healthy population not a focus
as a major national
advantage/asset

.

Shift to targeted
Interventions for prevention
and treatment — shift in focus
to early detection and
prevention

Driven by the molecular
characterization of disease —
mechanistic understanding of
pathways and processes

Evidence based — preserves
human and financial capital —
sustainable — Health becomes

major national asset
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HealthcaresReallites

-« Healthcare spending in 2009 projected - $2.5 trillion

 Rose one percentage point last year — to represent
17.9% of U.S. economy (largest increase since CMS
began tracking)

* Increases expected to continue through 2018
(anticipated to reach $4.4 trillion - ~20% of economy)
(public spending could account for 50% of total)

* Investment in private healthcare spending declining —
(3.9% last year — 15 year low)

* Prescription drug spending slowing — 3.5% in 2008 vs.
4.9% in 2007

« Five “targeted” oncology drugs were in the $1B class in
2007 — large numbers in pipelines
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-~ 560,000 Americans will die of cancer this yea
e ~ 1.4 million Americans will be diagnosed with cancer this year
« ~$213 billion for cancer healthcare costs

« Numbers of new cancer cases will increase by 30-50% as we
approach 2020 (Aging of baby boomers, demographic shifts)
Overall - Cancer Continues to

Take Nearly the Same Toll as it did in 1950
586.8
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Source for 2006 deaths and diagnoses: American Cancer Society (ACS) 2006 Cancer Facts & Figures; Atlanta, Georgia
Source for 2003 age-adjusted death rate: National Center for Health Statistics, U.S. Department of Health and Human Services,
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By 2020, cancer could kill
10.3 million

»
1) people per year unless we act

h-Ezstern Asia

700,300
331,800

™ ) Source: World Health Organization
/ “Global Action Against Cancer” 2005

Source: ARG, Globocan 2002
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o DLBCL

Marginal zone lymphoma

Follicular lymphoma

CLUSLL
Mantle cell lymphoma
Burkitt lymphoma/leukemia

Plasma cell neoplasms
Mycosis fungoides/Sézary syndrome
Peripheral T-cell lymphoma

Lymphoblastic leukemia/lymphoma

Hodgkin lymphoma
Unknown type lymphoid neoplasms

Rate per 100,000 person-years*

Figure 3. Incidence of lymphoid neoplasms by subtype and race, 12 SEER
registries, 1992-2001. "All incidence rates are age adjusted to the 2000 United
States population. Abbreviations are explained in Table 1.
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What will personalized approaches to cancer
Intervention require?
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L Sub-Molecular
|

Genome L]

Transcriptome

Proteome
Epigenome

Spatial/Micro-
environments

Increasing Complex Systems Decreasing/limiting
layers of power of
complexity current
(Ability to detect, transcribe, Technologies
Interpret and report information) (Promise of

Nanotechnology)
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Length Scales Players Emergent ‘Objects’

100 m Organisms > Population

102 m Organs > . Organism

=\
RO
104 m Cells Organ
N\
10% m Organelles ———> Cell
108 m Molecules > Organelle

For decades biologists have been trying to understand complicated Biological
systems of disease by understanding each part at its most basic level. However,
we now look at how the interactions of all the ‘players’ (within a length-scale)
lead to emergent ‘objects’-properties that work together in complex tasks.
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= Biological significance of understa
in cancer:

= Copy humber

= Expression (regulation of)
= Regulation of translation
= Mutations

= Epigenome

Cancer is a disease of genomic alterations — identification of all
genomic changes would enable defining cancer subtypes — potential
to transform cancer drug discovery, diagnostics and prevention

o e e ve. e e eml e e ol L o  w e _ma-n-\
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signaling
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A.TCGA Core Samples B. Validation Samples

Proneural Neural Classical Mesen chmal Proneural Neural Classical Mesench

DLL3
NKOCE -2
2032
ERBE3
oLIG2

FBXO3
GABRBZ2
SNCG
MEP

TORP1
ABL1
ECP1

FGFR3
PDGFA
EGFR
AKTZ
NES

‘ DNMT 1

CASP1/4/5/8
ILR4
CHI3L1
TRADD
TLR2/M4
RELE

Verhaak et al., submitted
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Knowing all of the relevant information that drives cancer initiation
and progression — understanding the biological space

Defining the types and subtypes of cancer

Capturing enough information to diagnose cancer at the earliest
possible time

Stopping cancer metastasis

For established disease — defining what a therapeutic target is - and
directing an agent to that target — sparing normal cells

Combining cancer biomarkers that can diagnose cancer - with
therapies to reach the specific molecular lesions identified by the
diagnostic

Monitoring the effectiveness of an intervention to identify resistance
and address it

Being unable to monitor the state of cellular/tissue homeostasis —
sense specific pre-neoplastic changes (genomic, physical, etc.)




Why Nanotechnology for cancer diagnosis, treatment
and prevention?
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' aTying dimensions and constructs lead to wide array of
functional elements — classic physics meets quantum
mechanics: increased surface to volume ratio; multiplexing
capabilities; cell level access; targeted delivery;
sustained/slow release and residence; enhanced tissue

p e n et r a-t I erLr Glucose Antibody Virus Bacteria Cancer Cell A Period Tennis Ball

1 10 102 10° 10* 10° 10° 10’ 108

Nanometers

Gold Nanoshell ~ Quantum Dot
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Nanotechnology is a “disruptive technology”
that promises to enable the transition of
molecular-based science into the clinic —
creating a new generation of diagnostics,
therapeutics and preventives for cancer

Controlling matter in the range of 1-100 nanometers

= Therapeutics — local, on-particle delivery

Early detection — highly sensitive and specific sensors

In-vivo imaging — new contrast agents, localization
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Biomolecule Detection Technology

Concentration

Molecule/Drop

Detection/
Targets/Disease

10°°- Micromolar
10°- Nanomolar

102 Picomolar

10°'%. Attomolar

10%'. Zeptomolar

Trillions
Billions

Millions

.
10"%- Femtomolar Thousands

Tens

<1

103- Millimolar Quadrillions }

.

-

Colorimetric/Enzymatic Chemistry
Blood Sugar (Diabetes)

ELISA & Chemiluminescence
Troponin, CK-MB, BNP, BHCG

Bio-barcode Technologies

Cancer: Prostate, Ovarian, Breast
Alzheimer’s Disease, Mad Cow
Pulmonary Disease, Cardiovascular
Disease

MNCI Alliance for
Nanotechnology

In Cancer
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Real-time
Therapeutic
High sensitivity Real-time therapeutic Ultrasensitive Monitoring
Gene/protein detection monitoring Biomarker Detection l
v v

v v

__ Early
~ Detection
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*
: L
- Contrast and Multifunctional
High Content
J Optical Imaging Targeted

Cellular Assays Agents Nanoparticles




NCI’s Nanotechnology Alliance for Cancer
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NCI’s long history in nanotechnology — dates back to the Unconventional
Innovation program preceded the Alliance

Planning for the ANC began in early 2003
ANC Launched in September 2004
Milestone driven — and focused on team science

Included a network of centers (CCNESs), novel platforms, training programs and
the Nanotechnology Characterization Laboratory

Critical infrastructure support to facilitates clinical translation of discoveries
through Nanotechnology Characterization Laboratory — focus on health and
safety issues

Multiple interagency collaborations- NIST, FDA, etc.
Major focus on translational science and technology commercialization




Majer Prograiisiel the Alliance

MNCI Alliance for
Nanotechnology

in Cancer

Centers of Cancer Nanotechnology Excellence

Nanotechnology Platforms for Cancer Research

el Multidisciplinary Research Training and Team
Development

* Fellowships in Cancer Nanotechnology Research
* Interagency Collaborations

Nanotechnology Characterization Laboratory
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Established in 2004 — Renewed for 5 years

Scientific output : Over 1000 peer-reviewed
journal papers published with average impact
factor ~7. Strong evidence of establishing joint
projects: growing number of publications
involving multiple Pls

Clinical Translation: 8-10 clinical trials
underway; several companies in pre-IND
discussions with FDA

Commercialization Efforts: over 50 companies
associated with the Alliance — 10 formed in last
year

]]'echnology: Over 200 disclosures and patents
iled

NCL: Leader in characterization of
nanotechnologies

Leveraged funding: Significant additional
funding to CCNEs (grants, philanthropy,
industry, and venture investors.

Unprecedented Teams, Technology - Science
Convergence and - Engagement of Cancer
Biologists and Oncologists

2 for

MNCI Alliance for
Nanotechnology

NCI Alliance for Nanotechnology in Cancer
Program Update: Year 2
Spring 2008
£ £ 0
& 8 8
U.5. DEPARTMENT OF HEALTH AND HUMAN SERVICES

Mational Institutes of Health
Mational Cancer Institute
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Nanotechnology Platform for
Pediatric Brain Cancer Imaging
and Therapy, University of
Washington, Seattle, Wash.

Detecting Cancer Early with
Targeted Nano-probes for

Vascular Signatures, University
of California, San Francisco, Calif.

s

Center for Cancer Nanotechnology
Excellence Focused on Therapy Response,
Stanford University, Palo Alto, Calif.

Nanosystems
Biology
Cancer _.
Center,

California
Institute of

Technology,
Pasadena,

Center of Nanotechnology for
Treatment, Understanding, and
Monitoring of Cancer, University of
California, San Diego, Calif.
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Integrated System for Cancer

Novel Cancer Nanotechnology Platforms for
Photodynamic Therapy and Imaging, Roswell Park
Cancer Institute, Buffalo, N.Y.

Multifunctional Nanoparticles in Diagnosis and
Therapy of Pancreatic Cancer, State University of New
York, Buffalo, N.Y.

Biomarker Detection,

Massachusetts Institute of

Technology, Cambridge, Mass.

MIT-Harvard Center of Cancer

Nanotechnology Excellence,

Cambridge, Mass.

DNA-linked Dendrimer Nanoparticle Systems for
Cancer Diagnosis and Treatment, University of

Michigan, Ann Arbor, Mich.

Nanomaterials for Cancer
Diagnostics and Therapeutics,
Northwestern University, Evanston, Ill.

Hybrid Nanoparticles in
Imaging and Therapy of

Prostate Cancer, University of

Missouri, Columbia, Mo.

oo

Metallofullerene
Nanoplatform for
Imaging and Treating
Infiltrative Tumor,

Virginia Commonwealth _0
University, Richmond, Va.

The Siteman Center of Cancer
Nanotechnology Excellence at
Washington University, St. Louis, Mo.

Calif.

Nanotechnology Platform for

Targeting Solid Tumors, The
Sidney Kimmel Cancer Center,
San Diego, Calif.

@ Centers of Cancer Nanotechnology

Excellence (8)

‘ Cancer Nanotechnology Platform

Partnerships (12)

Near-Infrared Fluorescence
Nanoparticles for Targeted
Optical Imaging

University of Texas M. D.
Anderson Cancer Center,
Houston, Texas

¢

Emory-Georgia Tech Nanotech-
nology Center for Personalized

and Predictive Oncology,
Atlanta, Ga.

o

Carolina Center
of Cancer

Nanotechnolog
y Excellence,
University of
North Carolina,
Chapel Hill, N.C.

Nanotherapeutic
Strategy for
Multidrug
Resistant Tumors,
Northeastern
University, Boston,
Mass.

Photodestruction
of Ovarian Cancer:
ErbB3 Targeted
Aptamer-
Nanoparticle
Conjugate,
Massachusetts

General Hospital,

\ Boston, Mass. /
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Endra, Inc.
Stanford CCNE

Affinity Biosensors

Santa Barbara, CA

Materia
Pasadena, CA

CellFluidics
Pasadena, CA

Pasadena, CA

-
Sofie Biosciences ]

Calhoun Vision
Pasadena, CA

Calando Pharmaceuticals
Insert Therapeutics
Pasadena, CA

o |

CytomX

San Barbara, CA

Gensign
San Diego, CA

Ners

Homestead Clinical
Seattle, WA

' -
frirriarciz|

MCI Alliance for
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Nemucore Medical
] Innovations

Enlight Biosciences
Wellesley Hills, MA Boston, MA

MicroCHIPS, Inc.
Bedford, MA

Avidimer Therapeutics
Ann Arbor, Ml

Pharocore
Evanston, IL

VisEn Medicinal

[

Woburn, MA

Rochester, NY

American Bio-Optics
Evanston, IL

[ Carestream Health

Evanston, IL

[ Grzybowski Scientific Inventions J

T2 Biosystems
Cambridge, MA

SAMDITech

Evanston, IL

BIND Biosciences
Cambridge, MA

Alnylam Pharm.
Cambridge, MA

PreDx
Evanston, IL

Nanosphere
Northbrook, IL

Nanoparticle Biochem, Inc.
Columbia, MO

Ohmx

hoarg

Evanston, IL

Molecular Biomarkers
Pasadena, CA

Philips
St. Louis, MO

Pasadena, CA

Nanogen
San Diego, CA

Integrated Diagnostics ]

O

[ Cellular Bioengineering ]

Honolulu, HI

Nanolnk
Skokie, IL

Nanotope
Skokie, IL

@ Emory-Georgia Tech

Kereos
St. Louis, MO

PixelEXX Systems
St. Louis, MO |

ill, NC & Austin, TX

University of North Carolina
@ \Washington University
Q MIT-Harvard

O CalTech

O cNPPs

Northwestern University
Stanford University
UC-San Diego

CX XCOX
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 standardization of materials characterization
e acceleration of clinical translation

Sources of
Nanomaterials

Centers of N lsr

Cancer Nanotech i

Detection
Excellence

(CCNES)

Academia Physical
- Characterization g 4
‘ Big Pharm

~ Small Biotech ~ ————3p In Vitro >
NCI, NIH, NSF / 4 NANOTECHNOLOGY
Grants = CHARACTERIZATION In Vivo

_— LABORATORY

Diagnostics

ZINN

‘ DoD, DoE

Unconventional
Innovative
Program (UIP)

Therapeutics

Close interface with NIEHS

> ! NCL is a formal collaboration between NCI FDA and NIST
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* Interagency collaboration with FDA and NIST to develop m Nsr

and standardize characterization methodology for

nanomaterials #5y
Rt
e NCL achieved prominent standing in nanotechnology
community and is used as a model for establishing efforts ‘ 25
in academia and industry ervscocnemicat: |
-sh:'" In Vitro: &'
. . . . ~Composiicn © —Pharmacol
e Serving as a bridge to bring NCI and Alliance nanotech NN, sceutwwetes 0V
investigators to the FDA o D B
Achievement:

Scott McNeil
Anil Patri

* More than 165 individual nanoparticles undergoing characterizg
— 50 Active collaborations (MTAs)
— In 2008, 14 new MTAs, 13 CDAs, 1 CRADA with GE
— 45 animal studies to date




Timeline: Movin'g_*iﬁto SECONUENIIIASE

NapetechnoeleEy, R
= Nanntechnnlngy

nLance

nct Alliance for

nci Alliance for
Nanotechnology Nanotechnology
- Program
Phase | Renewed
Awarded
Nanotechnology nct Alliance for
Plan Published Nanotechnology
Evaluation and Update _an
. Scientific Output RFA Phase Il
D O itiypues Released Clinical Focused

u Clinical Translation
. 50 companies

. Over 200 patents
u 8-10 clinical trials

NCL Launches

2010 '

2006

2005 ' 2009

2004

nature.

LETTERS

LETTERS
A pilot toxicology study of single-walled
carbon nanotubes in a small sample

Nano Imaging ©fmice
EINE L S0

Evidence of RNAI in humans from systemically
administered siRNA via targeted nanoparticles

M hED ', Jonathan E. Zuckerman', Chung Hang ) Chel®, Dav -aSeI:gson . Anthory Telcher”,
ristopher ANb?\' n Yen®, Jeremy D, Heidel” & Antoni Ribas®

NOZI I'Mﬁ\‘ﬁﬂlﬂ LI . CORANE A DANS',
WULINE CHU, IMI.' F, XIADMING SUW, HONGJIE DAF

Nano Therapy

Nano Diagnostics

Translational Pre-Clinical Clinical
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#

Centers for Cancer
Nanotechnology Excellence
(CCNE)

US54 Cooperative Agr.

Cancer Nanotechnology
Platform Partnerships
UO01 Cooperative Agr.

<

Multi-disciplinary Training
K99/R00 Awards, R25 Awards

|

Nanotechnology Characterization
Laboratory

/

p
Coordination and Governance 1

L Committee
g Y
Industrial Advisory
L Committee
( N\
Clinical Advisory
Committee

D

Nanotechnology Working
L Group

NIH Cancer }

f

{ NCI Divisions

Awards Fall, 2010
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¥ About the Alliance ¥ Funding ¥ News Center ¥ Resource Center

MNanotech Highlights

Request for Applications
RFA-CA-06-010

Fellowships in Cancer Manotechnolagy
Feszearch

Feceipt Drate: Movember 16, 2005

MNanotechnology in Cancer Spotlighted
at NETI Manotech 2005

Speaker: Gregary Downing. 0O,
Ph.D., Mational Cancer Institute

NCI NCL Solicitation MOT-CA-05-011
Manotech Strategies for Cancer
Re=rarch

This Week's Nanotech News [ view all |

Manoscale "Cell within & Cell” Delivers Multiple Therapies that Kill Turnors Aug 1

DMA Manopatticles Deliver Genes Intravenously Aug 1

Manostructured Scaffold Growing Mew Bladder Tissue Aug 1

Manofluidics Produces Million-Fold Concentration of Proteins Aug 1

Sign-up Today Exploring Nanotechnology

Enter your erail below to receive monthly & Wideo Journey into
the World of
Manotechnaolagy in
Cancer

LY

features, news, and notice of upcoming svents

| Nt

'.-"'ll:i
-""-I illustrating

cancer.gov

ch

Transforming the dlagnosis, prevention, treatment and clinical outcomes for cancer patients

¥ Meetings & Events ¥ Contact Us

today’'s knowledge in
MNanotech Oncology

Quuick Links

MNanotechnology Characterization Lab
MNanotechnology Tearming Site

Funding Opportunities

Upcoming Events
Going Sreall far
EBig Advances -
getthe
brachure to
learn mare

Monthly Feature

Self Assermnbly for
Manoscale Devices

Wiew the latest
animations

nanotechnolagy in
Ccancer

MNCI Alliance for
Nanotechnology

INn ancer

« Timely reports of
scientific advances

» Accessible,
searchable updates
on advances and
scientific
bibliography

« Teaming site for
potential
collaborations

 Multimedia
communications

+ Sign-up for email
alerts




The Future: Science from the Alliance
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Clinically used biomarkers

» Proteins discovered by HUPO's
Plasma Proteome Project

o

@y Alphe-l-scid g lyeopratein 1

Apalipapratein C-1I
Clusterin

Apalipspratein &1
Complement companent 7
Tetranstin

Cosgulation Tactor X1l B chein
EGE recegtar wmxdepudulmt

Classical plasma proteins

Tissue leakage products

Interleukins, cytokines

PLASMA PROTEINS

in Cancer

mg/ml

pg/ml

ng/ml
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DRUG DISCOVERY PRECLINICAL CLINICAL TRIALS FDA REVIEW | LG-SCALE MFG

NUMBER OF VOLUNTEERS
100-500

20-100 1,000-5,000

3 - 6 YEARS 6 - 7 YEARS 0.5 - 2 YEARS

S
> S
oY =
L 5,000 - 10,000 =
= s
) COMPOUNDS 8
() ONE FDA- 5
N APPROVED 5

hVd

=
— PHASE  PHASE PHASE .
' 1 2 3 9
L 5
oz S
oo L

ot

&

D IND SUBMITTED
P NDA SUBMITTED

Time and attrition are both ~ USS$ 1 Billion

directly related to insufficient
knowledge of biological space
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Rinse buffer

Microliter
sample

Cel 7
culture: 2
Clinical
sample

Scott Manalis, MIT CNPP S440

+ Ultra-sensitive detection of circulating tumor cells
using suspended microchannel resonant mass
sensor (SMR) has been demonstrated.

* Electrokinetic concentrator (1 million fold) allows for
evaluating samples of very low concentration (1 fg).

Sam Gambhir, Stanford CCNE
* Gold nanoparticles and carbon

Joe DeSimone, UNC CCNE nanotubes have been used as surface-
enhanced Raman labels for
multiplexed in vivo imaging of tumors in
Raman spectroscopy. This technique
allows for rapid studies of the effects of
nanoparticle size, targeting, and drug
dosing affects.

* Diversified nanoparticle fabrication
platform has been developed based on
semiconductor lithographic techniques.
Accurate control of particle size,
shape, and cargo can be achieved.

Targeting ligand LFAC  Pancreas head DG Pancreashead
O Surface functionalization l " s l [N )
. “
Polymer matrix . ) ) W78 )
) .
. @ Therapeutic payload ! t#.)’ \%- u -
Jim Heath, Caltech/UCLA CCNE N y
Integrated Blood Barcode Chip T
« Multiplexed protein detection from whole blood 50 - 200 nm Michael Phelps, Caltech/UCLA CCNE
« Microfluidic whole blood separation 0. Farokhzad & R. Langer, MIT/Harvard CCNE * [18F]FAC PET probe, synthesized in
« DNA Encoded Antibody Library barcode assay -« Efficacy of paclitaxel and doxorubicin delivered ~ microfluidic circuits, is being evaluated
« Cancer marker detection using PSMA targeted PLGA nanoparticles has ~ for biodistribution in newly started
+ Less than 10 minute working time been demonstrated clinical trial.
I— — - B
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Integrated blood barcode chip (IBBC) James Heath, Ph.D.

Plasma is separated from a finger prick of blood California Inst. of Technology
using multiple DNA-encoded antibody barcode

vy s . - ELISA validation of barcode assay
(D'EAL.) arrays patterned within microfluidic plasma- Chip design
skimming channels for multiplex fluorescence - _ 1; ELISA (from sample suppler)
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Multiplexed protein measurements of clinical patient
sera for prostate and breast cancers. IBBC chip is used to
measure the cancer marker PSA and 11 cytokines from

22 cancer patient serum samples. B0O1-B11, samples/
from breast cancer patients; PO1-P11, samples from
prostate cancer patients. CHIP 1

Lab Chip 9, 2016 (2009)
. - - . - - - -~ — Natur,g Biotech 26, 1373 (‘008)
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n D . nanoparticle _ . leaky vasculature
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Formulation of targeted nanoparticle-containing siRNA: Steps in the systemic delivery of siRNA to tumor cells:
« Water-soluble, linear cyclodextrin-containing polymer * Nanoparticles are infused into patients

« Adamantane-PEG conjugate » Circulation in the blood
« Targeting component (human transferrin) * Penetration through the tumor and endocytosis

FIRST FORMULATED, TARGETED, SYSTEMIC siRNA DELIVERY TO ENTER THE CLINIC
(PHASE | for SOLID TUMORS) f
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Company Product(s) Material Indication  Status Admin.
Advanced Magnetics Combidex ngqo%)ggtiecles Tumor imaging EBnAdg;:)opnrglval \Y
Avidimer Platform, ATI-001 ggg%eritr%ders Various cancers | Pre-clinical \Y;

Targeted PLGA- Prostate cancer, -
BIND Platform technology | pg nanoparticles | others Pre-clinical \Y,
Carbon Nanotechnology | DF1 Dendritic fullerene Chemoprotection | Pre-clinical IV
Dendritic Dendrimer- : MRI imagin o
Nanotechnologies Magnevist PAMAM dendrimer | 3020t ging Pre-clinical \Y
ImaRx Therapeutics MRX-951 a%'gfgggg}?m‘egr Cancer Pre-clinical \Y
Perfluorocarbon Cancer and Startin
Kereos Platform technology polymers cardiovascular Phase IV
Liquidia Technologies Platform technology rl?sryc\)g;rticles Cancer, others Pre-clinical \Y,
Triton Biosystems TNT-Anti-Ep-CAM (F)))(()il éner-coated iron | s4jid tumors Pre-clinical \Y
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— Target, trace, treat
- In vitro sensing and in vivo
Imaging capabilities

— Improved sensitivity

— Multi-modal imaging

Target molecule

‘/
Probe molecule

MMM MM MMM MM MM

Gold
ilicon nitride
microcantilever

- Non-invasive treatment
— Localized therapy
— Lower dose used
— Improved side effect profile

’/Targel binding

MR

7 Deflection, A

Detection Imaging Therapy

Nanotechnology is a “disruptive technology” that promises to enable the
transition of molecular-based science into the clinic — creating a new
generation of diagnostics, therapeutics and preventives for cancer
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__ . Nanotechnology

in Cancer

» Concerns about safety

« Exaggerated expectations of
timeline for impact

« Media coverage tends to extremes

N
3
>
S
g
8
g

REUTERS D
Posted October 10, 2006 Posted October 11, 2006

FDA Gets Mixed Advice On

FDA told to watch nanotech
Nanotechnology

products for risks

8

Health News Daily i B \: AP Associated Pre
Posted October 11, 2006 Pli!::jgﬁf:ﬂlire Posted October 11 , 2006
FDA Sh 0o rt On Posted October 9. 2006
E)?Bgrtteiggnﬁl.ol\%. Nanotechnology: FDA eyes tiny
Professor Says It's Knocking on particles

FDA's Door



http://www.nsf.gov/

MajefgEhallengessSHilitafieiElassiEssiiialiNy @)
Therapres andieiasSIC IMmmuRpeassays; Loy otechinologies
Nanotechnology

in Cancer

KZER® Technology Adoption Curve

CONSULTING

Innovators  Early adopters Early majority  Late majority Laggards
2.5% gp 13.5% 34% 34% | 6%
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MNCI Alliance for
Na nntech nnlngy

~ ¢« Cancer can generally be successfully treated — if dlagnosed early — Key "
efforts are already underway using multiple nanotechnologies to increase
sensitivity of high information content assays

canecer I\/Ied-p ne?

« Cancer is an exceedingly complex disease (potentially hundreds of genomic
changes — possibly thousands of proteomic changes to measure for
diagnosis) — Platforms are leveraging the fact that nanotechnology is not
numbers/parameters limited

« Specific delivery to the target is critical for cancer — now and in the future —
power of delivering therapies via nanotechnologies is well demonstrated

» Imaging offers enormous potential for both diagnosis and therapy —
especially functional imaging — improvements in imaging (nearly all types)
are increasingly driven by nanotechnology approaches

« Multiplexing functions is necessary for cancer detection and treatment (need
to detect — deliver — report — monitor — re-deliver) — Multiplexing platforms
are constantly improving — moving into clinical trials

* Sensing changes in tissues/microenvironments could enable preventive
strategies — biosensors are in development — realistic possibilities
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