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Mission: To uncover new knowledge...
...that will lead to better health for everyone;
...1o help prevent, detect, diagnose, and treat
disease and disability.
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Nanotechnology programs at NIH are coordinated
through the Bioengineering Consortium (BECON)

o |nitiated in February 1997 by Office of the Director, NIH

e Aimed at facilitating development of bioengineering
and fostering intra-NIH and inter-agency cooperation

o Multi-agency membership. Members consist of senior-
level representatives from NIH institutes, offices and

centers and other federal agencies
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Department of Health & Human Services
MATIONAL INSTITUTES OF HEALTH

National Institute of Biomedical
Imaging and Bioengineering

NIBIB Home NIH Home

Welcome to the Web Site for the
Mational Institute of Biomedical Imaging and Bioengineering
Your Gateway for Information about Biomedical Imaging and Bioengineering at the Mational Institutes of

Health
About For For News What's New?
NIBIB Investigators Students & Events

BECON NIBIB General

Information

A Guide to the MIH Join the MIBIR Listserw

The Mational Institute for Biomedical Imaging and Bioengineering {NIBIB} is the
newest of the research institutes at the National Institutes of Health {NIH). The
MIBIB is authorized by law H.R. 1795 (P.L. 106-580% which was signed by President
William Clinton on December 29, 2000,

The mission of the NIBIB is to "improve health by promoting fundamental discoveries,
design and development, and translation and assessment of technological
capahilities. The Institute coordinates with biomedical imaging and bioengineering
programs of other agencies and NIH institutes to support imaging and engineering
research with potential medical applications and facilitates the transfer of such
techrnologies to medical aoolications ™
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BECON Symposia:
Guiding the Science, Guiding the Programs
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Bioengineering: February 27-28, 1998
Building the Future of Biology and Medicine

Biomedical | maging: June 25-26, 1999
Visualizing the Future of Biology and Medicine

Nanoscience and Nanotechnology: June 25-26, 2000
Shaping Biomedical Research

Reparative M edicine; June 25-26, 2001
Growing Tissues and Organs

Sensors June 24-25, 2002

In Biological Research and Medicine
Catalyzing Team Science June 23-24, 2003

BECON
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http://www.becon.nih.gov/symposium2003.htm

BECON 2003 SYmpPOSIUM

CATALYZING TEAM SCIENCE
June 23-24, 2003

Natcher Conference Center, National Institutes of Health
Bethesda, Maryland

PRELIMINARY AGENDA

Extramural Co-Chalrs: H. Kelfih H. Brodle, MD (Duke)] & Jamde Fowke, PhD (MWohigan State)
BECON Flanning Commiifes Chalr: Damded C. Sullvan, MO (NHNCE

GOAL: To examine the forces encouraging and discouraging
team approaches in biomedical research, and to explore new
ways in which NIH, academia and others can work together
to stimulate and reward team efforts.



http://
www.becon.nih.gov/
becon_symposia.htm

Nanoscience and Nanotechnology:

Shaping Biomedical Research

June 2000

Symposium Report

NIH

National Institutes of Health

Bioengineering Consortium
BECON

BECON



é."_': %BIOENGINEERI NETR|\I|E|?_|EARCH SUPPORT /

Jli"l— AR

";:Lﬂ.? ."Q

BECON

Bioengineering Research Grants

« For basic and applied multi-disciplinary research that addresses
Important biological or medical research problems.

* Hypothesis-driven, discovery-driven, developmental, or design-
directed research.

e Multi-disciplinary research performed in a single laboratory or
by asmall number of investigators that applies an integrative,
systems approach to devel op knowledge and/or methods to

prevent, detect, diagnose, or treat disease or to understand
health and behavior.

* Research Project (RO1) mechanism
e Applications Receipt: February 1, June 1, and October 1
o http://grants.nih.gov/grants/guide/pa-files/PA-02-011.html
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BIOENGINEERING RESEARCH AREAS

BECON

Behavioral science

Biomechanics

Bioprocessing

Bioelectrics, ion channels, and organ function

Clinical medicine, therapeutics and drug delivery
Combinatorial approaches to chemistry, materials, genes, and therapeutics
Functional genomics including microarray technology, integrated systems, and analytical tools
I maging, molecular imaging, and image-guided methods
Nanotechnology and microtechnology

Informatics, databases, and computational methods
Computational modeling and simulation

Medical implants, biomembranes, sensors and devices
Optics

Complex biological systems

Organ culture systems and organogenesis

Rehabilitation and prostheses

Cell and tissue engineering and biomaterials

Tissue regeneration

Integrative physiology

Drug bioavailability

Telemedicine

Computer-assisted diagnosis and procedures
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Bioengineering Research Grants
>140 funded since FY 99
http [/www . becon.nih.gov/Funded/BRGO2.pdf

=Ly

RIS . - LTATE TANTES

'|.||-Il|1.|||'|"~- [ 'ﬂ-\.l".-{\-ll'- OO CALIFORMEA Lo AMNGELES

FROJECT TITLE: RITEIC OXIDE IMFFUSIIR ARNDEEACTION WITH ERTHEOCY TES
GHANT NUMBEHR: 5-ROl-IL-65741.2

FRINCIPAL INVESTIGATOR: LINDSAY, STUART A

AFFILIATIS: ARLAORA STATE LIMIVERSITY

FROMECT TITLE: NEW SPM METIFOGRS TO STUDY CHEOMATIN REMODELIRNG
GHRANT YIUMBER: 5-RO0-0 A4 55K 2.

PFRINCTPAL ISV ESTHATOR: LIV S JEFFREY A

AFFILIATION: UNIVERSITY OF CALIFOENMLA SAN FRAMCIS(O

FROJECT TITLE: ANALYSES GF INIURY AYOIDANCE $TRATEGIES DRURING FALLS
GHRANT YLMEBER: 5-R00-5 B-408K. 0.

FRIMOCTFAL Y ES T TOR: DO GH LS, PATIRI R

AFFILLATHMS: UNIVERSITY OF FITTSBURGH AT PITTSBURGH

FROJECT TITLE: TIME VARYIMO CHARACTERIS TICS €F HUMAR BISTURAL 5WAY
GHRANT NUMBER: 5-R001-[3{-4435-3-

FRINCIPAL INYESTIGATOR: MACOYVSKEL ALBERT

AFFILEATIES: STANFORIFUSIYERSI Y

FROJECT TITLE: DEVELGPMENT OF A PREPOLARLAED MEI EXTREMITY SCANKER
GHANT NUMBER: 1-R00-LA-82408- -

FRINCIPAL INYESTIGATOR: LAY L DAY T %

AFFILLATIES: USIVERSTY o0 WU SN ML ST

FROJECT TITLE: HEPATI BKF AHLATION. DEVELOPMMERT OF EFFECTIVE DEVICES
GHRAND MUNMBER: | BUlalib2RHa% =0

FRINCIPAL INY ESTIGATOR: YEARRIG YRGS, MIRE La,

AFFILIATHS: DAMNA-FARBER CANUER ISSTTIUTE

FROMECT TITLE: MICROSPHERE AREAY POR LURG CANCER MUTATION SCAMMIMNG
GHANT NUMBER: |-ROl{ A0 22

BECON
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Bioengineering Research Partnerships

* For basic and applied research by a multi-disciplinary team
applying an integrative, systems approach to develop knowledge
and/or methods to prevent, detect, diagnose, or treat disease or to
understand health and behavior.

 Partnership must include bioengineering expertise and basic
and/or clinical expertise.

e Maximum request = $2M per year for five years

* Need approval > 6 wks before submission if request > $500,000
direct cost

* Research Project (RO1) mechanism
o Application receipt: January 23, 2003, and August 22, 2003
 http://grants.nih.gov/grants/guide/pa-files’PAR-03-032.html
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Bioengineering Research Partnerships
FY 99 13 awards
FY 00 21 awards
FY 01 26 awards
FY 02 45 awards

nttp://www.becon.nih.gov/Funded/BRPO2.pdf

BECON

3. Principal inwestigalor: Maudsbey, Andrew Adtiliatian: UNMIVERSITY OF BILAMI E’
Froject Tide! PARTHERSHIF FOR MR SPECTROSCOPIC IMAGING DATA PROCESSING
Grant Mumbar; 1-R01-EB-833-1- Funding Organization: MIBIS
Abstrack:

MR Soeciescopic Imagng (MRS enabies not-nyaiied maasunameant ol 8 msmbar of ssus malabolle dairisbiong and
offers considerabls polential a2 & disgnostc maging lEctrque. Yidespread adopton of MRS has been mited by complex
reguiremems for dala processing and analysis, which optimally require cioss imegration of krown speciral and spatal
Iroemnaiion, noiding MA-dervsad Setun pegmariaion, morphogical arsdysis, metabolis NMA charpciansbcs, and deliadied
knwiedge of mormal tssue metabaiie disirbutions. This Bomedical Research Pannership wil addmess the imiation and
increass e sffertveress of MRS] 5y developing an miegraied sai of daia proce=ssing iools thal empfasizes comiderabie
aulpmabion and Sutabity for roubng dagnosss magng shadies Tres STt will pombine Fullple Seas of @xpemss in MRS
and MR dabs processing under 5 progecis Incated al & netlubons. Soffweang ook will ba devaloped Tor auloemaied MRS
procEssng, s spymenkalion. brain region mapping. statisscal analysic and dinical presentabon Tha resultans bechrecal
developmenis wil then be sharesd among sesemi partners at oollsborating medical ressarch centers in the: UL S.A . Europe
and Japan, where the pechage will be evabssled for disgroste neromaging applcaSons with &1 emphags on TH MRS| of
cErcal, apiapsy and redrodegenaral e daeacs Resdle from meiaboble maging siudes will be convarned 10 slandasdized
e iy urils anad rarsiormad mio normaized apatial condinaies, enebleg the daia o be poolad 1o fom 3 databasa of MH-
measuned human mefabolie values as a funcion of aoguisibon, spatial and subisct porametes. Thes mformatbion will then be
used o enhance siabshcal anahyais of Fdhvidual MRS] sludies. The developsd methods wil Iacifists incessed s of MRSE
o disgroalic maging encouwrBds e development of slandardiped MRS acquision, proceseng, and analyss malifods, e
map matabolis distribubons in himam brain

31. Principal Investigalor: Meknight, Timolhy AdTiliatian: UT-BATTELLE LLC-0AK RIEDGE

MATIOMNAL LaB

Projoct Titke: Mano Amays for Real-Time Probing Within Livng Calls

Grampd Nuember; 1-R01-EB-233-1-41 Funding Organization: MBS

Abstract:
This project will exploi the necent deselopment of riged, wertically akgned. carben nanciber amays o provide ranoscale probes
for mappnyg intta and sxtracslldar moksculsr asveims in afd arourd Idng oslls in real ims with edremely high spatial resclution
(= S0 e probing sness ) Desces will De abacaisd and characienzad (o dekerming (he performancs of nanoscale Bmays a8
indepandanily addrassaiig alecinohemical molacular probas . Characianzstiong wil hnmrnndurg.:.mdm'd:d
anakfies thal hase been rouinety ussd for chamoerzaton of rbor-hased sect-ode systems (year 1) Probe resporse 1o

hydrogen perowice and supenooide anion will then e chamcterssd (pear 1 imo year 2 Siralegies and methods will then bs

e paden o e e i B T O ol R ST e e bl ek e mee are aas ol s gl fueasaad "1 Elosdversshaairveas el an ok aisie P s i i | I
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Exploratory/Developmental Bioengineerin
Research Grants (EBRG)
« To support innovative, high risk/high impact bioengineering
research in new areas that are lacking preliminary testing or

development.
* For basic and applied multi-disciplinary research that addresses

Important biological or medical research problems.
e Hypothesis-driven, discovery-driven, developmental, or design-

directed research.

* R21 mechanism.
* Upto $275,000 direct costs over 2 years.

o Applications Receipt. February 1, June 1, and October 1
o http://grants.nih.gov/grants/guide/pa-files/PA-03-058.html
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Current NIH Biomedical Engineering Research Funding Opportunities

Moninvasive Measurement of lron by Magnetic Resonance Imaging - RFA-DK-03-007 - Application Receipt date:
February 19, 2003

Moninvasive Measurement of lron by Magnetic Resonance Imaging (SEIR/STTR) - RFA-DR-03-009 - Application
Feceipt date: February 19, 2003

Muscular Dystrophy Cooperative Research Centers - REA-AR-03-001 - Application Receipt date: February 24, 2003

Clinical Research in Feripheral Arterial Disease - RFA-HL-03-003 - Application Receipt date: February 26, 2003

Eenchto Bedside Research on Type 1 Diabetes and its Complications - RFA-DK-03-001 - Application Receipt date:
February 26, 2003

Collaborative Initiative on Fetal Alcohol Spectrum Disorders EFA-AA-03-002 - Application Receipt date: March 11,
2003

Stem Cell Potential of the Mammalian Olfactory Epithelium - REA-DC-03-002 - Application Receipt date: March 11,
2003

Telehealth Technologies Development - RFA-EE-03-005 - Application Eeceipt date: March 13, 2003

Low-Cost Medical Imaging Devices - EFA-EB-02-006 - Application Receipt date: March 14, 2003

Fesearch Opportunities in Tissue Engingering - EFA-EE-03-010 - Application Receipt date: March 14, 2003

The Life Cycle of the Adipocyte - REA-DK-03-002 - Application Receipt date: March 14, 2003

Improvements in Imaging Methods and Technologies - EFA-EBE-02-007 - Application Receipt date: March 24, 2003

Development of Movel Drug and Gene Delivery Systems and Devices - EFA-EBE-03-011 - Application Receipt date:
March 2%, 2003

Image-Guided Interventions - RFA-EB-03-008 - Application Receipt date: March 25, 2003
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Mentored Quantitative Research Career Developme
(K25) .

» For research-oriented physical/mathematical scientists anc
engineers to engage in supervised study & research leading to
Increased competence to perform biomedical, behavioral,
bioengineering or bioimaging research.

 PlI’'son NIH grants are not ligible
e Uptofiveyearsof support, NIH/IC limit on salary,
$40,000 supplies/personnel/travel /tuition
e Requires commitment of 75% of effort
« Application Receipt: February 1, June 1, and October 1
 http://grants.nih.gov//grants/guide/pa-files/PA-02-127.html
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NIH goalsfor NNI

are exemplified in the
Grand Challenge for Healthcare
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Detecting Disease Before Health
Has Deteriorated Substantially
e Imaging (optical, MRI, ultrasound)
— Better electronics and computational capacity

- NIH leverages these advances supported by other
agencies to improve imaging hardware and software

— “Smart” contrast agents

- Agent becomes visible only in the presence of a
particular physiological indicator such as calcium ions,

pressure, or a particular protein
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Detectl ng Disease Before Health
Has Deteriorated Substantially (cont.)

e Sensors

— Laboratory assay of body fluids
- Bench-top systems for rapid tests of multiple indicators of

disease and infection
— Susceptibility testing - help healthy people to avoid
risks
- Gene-based and physiological tests to discover
predispositions and pre-emerging disease
— Implants for real-time monitoring
- Detect disease or infection at the stage of few cells
- Engineered surfaces to prevent fouling
- Multi-component “closed loop” systemsto initiate preventive

action when afault is reported
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|mplantsto Replace Worn or Damaged Body Parts

* Novel “bioactive coatings’ to control interactions
of synthetic and inorganic materials with bone,

nlood, and other tissues

« Partsthat become integrated into the body and last
alongtime
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Delivery Of Therapeutics

« Compounds that are insoluble or toxic to some body
systems can be delivered directly to their site of
action resulting in lower total body concentration and
greater effectiveness. Nanotechnology offers waysto
deliver materials to locations that might be otherwise
Inaccessible.

* Gene therapy delivery - enhanced targeting to the
tissue or cells of interest
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» Devices and processes devel oped to meet specific health
challenges will have counterparts that will be used in
health research laboratories to better understand the
biological basis of health and disease.

o Sensors needed to monitor soldiersin the field and
astronauts in space, and devices to treat them, are related
to those needed closer to home. NIH components:

— have co-funded grants and sponsored workshops with other
agencies, on sensor technologies that include nanotechnology.

— are exchanging ideas with other agencies on tissue engineering
Initiatives that will incorporate nanotechnology research.
» These advances and applications will require multi-
disciplinary and multi-agency efforts.
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The majority of nanoscience and nanotechnology research
at the NIH issupported through programs
other than those initiated by BECON.

Thefollowing are examples of bionanotechnology research

(most of which are) currently supported by I nstitutes and
Centersof the NIH.



UNIVERSITY OF MICHIGAN
James Baker, M.D.

. T Efal

Multifunctional nano-devices based on dendritic polymer
components will be devel oped that target neoplastic cells and
sense the earliest signatures of cancer. The dendritic nano-
devices will be designed to support the specific release of a
therapeutic agent within atumor, and analyze the effect of the
therapeutic identifying evidence of residual disease.




Dendrimer structure, from Jean Frechet, U.C. Berkeley



UNIVERSITY OF MICHIGAN

- By 'ﬂ"l’.‘l".FI‘I‘_l:'.'[ " :"__- __"" ";
James Baker, M.D. IGHIGA S IEE S
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NASA AMESRESEARCH CENTER
Meyya Meyyappan, Ph.D.

&é\« NASA Ames Research Center

Carbon nanotubes (CNT) exhibit unique e ectronic
and extraordinary mechanical properties. Ames has
grown CNT, only 1 nm in diameter in the form of
films and aligned bundles, and is currently making an
effort to grow vertical tubes of controlled length for
sensor development. The tip of the nanotubes will be
functionalized with appropriate probe molecules for
diagnostics. A prototype catheter will be devel oped
which would permit detection of specific
oligonucleotide sequences that serve as molecular
signatures of cancer cells. JTONAL




UNIVERSITY OF MICHIGAN , " Tonophore " v

Raoul K opelman, Ph.D. S — N\
iy, W - \

The objective isto produce optical H* ' Anti-Fade

. . . Indicator : Anerit

nanosensors for direct, real-time chemical \ il /

imaging of cellular membranes and h\}ﬁr‘ﬁlr%m AN

intracellular processes. These sensors will 7 NP\ asdtve,”

monitor pH, calcium, magnesium, | W'""m__"‘-___-f"'

sodium, potassium, chloride, oxygen, 6

nitrite, nitric oxide, carbon dioxide and

glucose. PEBBLE (schemalic compuosite)

liquid polymer




. ro INDIANA UNIVERSITY
7 —————s Department of Chemistry

Shuming Nie, Ph.D.
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PENNSYLVANIA STATE UNIV.
Christine D. Keating, Ph.D.

SURROMED, INC.
Michagl J. Natan, Ph.D.

] ] PENNSTATE
@
-~ o
SurroMed

294: 137-141

s

Submicron metallic barcodes for high
throughput DNA and protein assays.

Intansity (ALY

samsrrer

I N B T T N N
1 2 3 4 § 1 2 3 4 §

Langth f-m] Length gmj Length fm) MATIOMAL HUMAN GENOME RESEARCH IMSTITUTE I




-120 mV +DNA

UNIV. OF CALIFORNIA SANTA CRUZ

Department of Chemistry & Biochemistry
David W. Deamer, Ph.D.

UG SHNTH GRUL

Single-stranded nucleic acid molecules passing through a
nanometer-sized pore modulate the ionic conductance across
the membrane. This observation may one day lead to a device
for single molecule DNA sequencing.

PRSI AIARR A0 900N IRY St its s s trile

Vestibule \
Limiting

MATIONAL HUMAN GEWOME RESEARCH INSTITUTE I




PRINCETON UNIVERSITY CORNELL UNIVERSITY
Edward C. Cox, Ph.D. Harold G. Craighead, Ph.D.
Robert Austin, Ph.D.

Princeton University CORNELL
Structures nanofabricated in silicon { = 75-100nm
may replace polymers in devices for il :
DNA analysis. In thisexperiment, CRrode) | & i @ Anode(+)
DNA molecules are trapped in deep
entropic traps until a portion of the DNA motion
molecule stretches so that it can
enter the shallow space, and then the E =356 Vicm
rest of themolecule follows. DNA [ R—— St
separations that would ordinarily
take 12-24 hours took only 15-30

N

20um first é-nr.rupf-::

minutes. Similar systems could be = e
used to analyze other kinds of
molecules.

MATIONAL HUMAN GEWOME RESEARCH INSTITUTE I
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| abor atory assay of body fluids @

1. Bench-top systems for rapid tests of multiple indicators of
HE AV disease and infection. B

2. Monitor people in health and diseases.

4

WAT/n
§310>

0
%

The detection chip includes: i) a
chamber inlet where salivais
G introduced ii) phase shifted electric
Rengent - fields that enable traveling wave
} dielectrophoresis which focuses the
stream of cellsin the microfluidic flow
channel for subsequent separation; iii)
A flow with specific amplitudes and
o semeerer® - frequencies of the AC electric field for
detestion shamberwith the separation of cell from proteins
and; iv) the detection chamber that
includes the different ligand for
simultaneous optical detection of
multiple analytes.
Dielectropheretic micro mixer Provided by Drs. David Wong and

Chih-MingHo. UCLA
»

Samplc
Reservoir

Laser Induced
Fluoreseence
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Frederick P. Brooks, Jr., Ph.D.

The nanoManipulator, a national user resource, is a modified Scanning Force Microscope.
The sample can be imaged and manipulated by interfacing a hand-held force stylus with
the scanning tip of the microscope. http://www.cs.unc.edu/Research/nano/doc/biovisit.html

Manipulation of an adenovirus particle (~ 90 nm).

.@ National Center For Research Resources
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A new class of antibacterial peptidesis
being developed. Nanotubes are formed
by self-assembly of cyclic peptides
composed of aternating D- and L-amino
acids. With appropriate design, the
nanotubes insert themselvesinto
bacterial, but not mammalian, cell
membranes. Pores are created, resulting
in bacterial cell death.
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Figures are from C& E News, August 6, 2001
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Acetabular cup
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We take about one million
steps a year.

As years pass, strong
shock waves caused by
walking, running &
climbing erode cushioning
between ball & socket at
top of leg.

Soon, bone grinding on
bone causes osteoarthritis,
a condition that brings
crippling pain and slows
everything we do.

What's the answer? For
more than 250,000
Americans a year: hip
replacement surgery.

Provided by Dr. Tony Tomsia, Lawrence Berkeley National

Laboratory (LBNL)
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Bone Formation on Solid Surfaces

Organic matrix forms
at solid surface

Initiates mineralization

Matrix continues to mineralize
because of crystal growth

Collageneous matrix is assembled
on top of interfacial matrix

Provided by Dr. Tony Tomsia, Lawrence Berkeley
National Laboratory (LBNL)
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A 4

2 —
— Iﬂ.i.&
e foow L La X 2% _ _ _
KT RTUYT O Jeffrey D. Hartgerink, Elia Beniash, Samuel |. Stupp
Science Nov 23 2001: 1684-1688

pH-induced self-assembly of a peptide-

amphi phile makes a nanostructured scaffold
(micelle) reminiscent of extracellular matrix.
The structural integrity of the nanofibersis
controlled by reversible cross-linking. The
alignment of crystals of hydroxyapatite,
directed by the nanofibers, forms a composite
material that mimics the alignment of
hydroxyapatite on collagen fibrils in bone.




UNIVERSITY OF WASHINGTON
Center of Excdlencein Genomic Science

ViolaVogd, Ph.D., Deirdre Meldrum, Ph.D.

Elucidating natur € sdesign principles

Steered Molecular Dynamics simulation
of change in protein structure when force
is applied to a bacterial cell bound to an
erythrocyte. This study provides “insights
into the structural mechanisms by which
proteins can act as force sensors and
undergo afunctional switch when
subjected to mechanical forceinvivo. This
information ... has the potential to be
exploited for medical and technological
applications.”

W. Thomeas, et a., Cell, Vol 109, 913-923, June 2002
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A. How Force is Applied in SMD
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and Rest of Bacteria " To Receptor

and Host Cell

B. How Force Alters FimH Structure
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NIH INITIATIVES
IN NANOTECHNOLOGY
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Some current NIH programs under which
nanotechnology research may be supported:

Bioengineering Research Grants (BRG’S)
Bioengineering Research Partnerships (BRP's)
Bioengineering Nanotechnology Initiative (SBIR)

Nanoscience and Nanotechnology in Biology and
Medicine (RO1,R21)

Mentored Quantitative Research Career
Development Awards (K25)

Unsolicited grants and solicitations from many
Institutes and Centers
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Bioengineering Nanotechnology Initiative (SBIR)

« Nanotechnology isemerging as afield critical for enabling
essential breakthroughs that may have tremendous potential
for affecting biomedicine.

e Encourages team approach to nanotechnology research
e Phase | upto two years, $200,000 per year
e Phasell up to three years, $400,000 per year

e Applications Receipt per SBIR:
April 1, August 1 and December 1

e Competes with other SBIR applications
 http://grants.nih.gov/grants/quide/pa-files/PA-02-125
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Nanoscience and Nanotechnology in Biology’and Medicine

Nanotechnology is emerging as afield critical for enabling
essential breakthroughs that may have tremendous potential
for affecting biomedicine.

Encourages team approach to nanotechnology research
RO1 (research project)
R21 (exploratory/developmental) if little preliminary data and

potential for groundbreaking impact. Up to 3 years, up to
$125,000 per year direct cost

Review panels dedicated to this program announcement
Application Receipt: February 18 and August 18

http://grants.nih.gov/grants/guide/pa-filess PAR-03-045
(in effect through 2006)
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Nano Science and Technology: NIH priorities

Examples (not intended to be exhaustive):

development of spectroscopic tools (e.g., scanning probe methods,
guantum dot probes, NSOM, force spectroscopy) and computational
methods for nanoscal e research on cellular processes for structure
analysis and for the extraction of quantitative information from
biological nanoscale materials and machines.

design of artificial nanostructures that could be used within the cell as
replacements for defective naturally-occurring nanostructures or to
serve other therapeutic purposes not found in normal cells.

development of novel synthetic methods for generation of functional
biomimetic nanostructures characterized by precisely defined
architectures for use in the study of biology, disease diagnosis, or

therapy.
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Nano Science and Technology: NIH priorities

Examples (continued):

development of nanopatterned substrates on programmable surfaces
for the capture, maintenance, and expansion of therapeutically useful
cells, and to improve understanding of the role of mechanical forces
In cell signaling processes.

use of nanoscience and nanotechnology approaches for controlling
Interfaces between prosthetic and extracorporeal devices and tissues.

studies on the integration of active biological molecules such as
molecular motors and membrane pumps with engineered systems to
create “living” machines for use in the study of biology, disease
diagnosis, or therapy;

develop ability to integrate across length domains to incorporate
nanotechnologies in functional devices for biomedical applications.
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Oct. &, 2003 al

+ Technology Developrment for Biomedical Applications: Phased Innovation Award (B2 1/R33) - PAR-0Z-091 Application Receipt date: June 1,
and Cctober 1 annually, ending March 1, 2005

+ Hole of Musculoskeletal Microvasculature in Fitness and Disease - PADZ-104 - Application Receipt date: February 1, June 1, October 1,
anding =R

Current NIH Nanoscience and Nanotechnology Research Funding Opportunities:

+ Bioengineering Manotechnalogy August 1 and Decernber 1

+ Manoscience and Manatechnalogy in Biology and Medicine - Application Receipt date: February 18 and August 13

+ Bench to Bedside Research on Type 1 Diabetes and its Complications - Application Receipt date: Febroary 28, 2003

+ Small Business Biodefense Program - Application Receipt date: April 1, August 1, December 1, ending Aug. 2, 2005

+ Development of Cell-Selective Tools for Studies of the Bladder, Prostate, and Genitourinary Tract - Application Receipt date: February 1,
2004; February 1, 2005

+ NINDZ Exploratory/Developmental Projects in Translational Research - Application Receipt date: February 1, dune 1, October 1, ending July
31, 2004

Current BECON Bioengineering Training Opportunities:

+ Mentored Quantitative Research Career Developrment Award - PAJZ2-127 - Released July 10, 2002

« WEFMIH Scholarin-Residence Program (WNSF 98-48)

+ Biomedical Engineering Summer [nternship Program

Current NIH Bioengineering Training Opportunities: |

+ Training Oppodunities in Bioengineering and Bioinformatics at the National Institutes of Health (MIH) & the Mational Science Foundation
(MZF) - by Career Level

+ NIH Research Training Opportunities

Information on Funded Grants and Projects for NIHFBECON Program Announcements: =
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Single Molecule Detection and Manipulation

 RO1 Awards PA-01-049 February 1, June 1, October 1

e http://grants.nih.gov/grants/guide/pa-files/PA-01-049.html

 SBIR/STTR Awards PA-01-050 April 1, August 1, December 1

o http://grants.nih.gov/grants/guide/pa-files/PA-01-050.htmi

 basic research on detection and manipulation of single moleculesto
provide fundamentally new information about biological processes for
understanding cellular function; real time measurements of single
moleculesin living cells

» development of the collateral chemistry and instrumentation

e new tools and strategies, refinement of current methods

e NIGMS, NIDCD, NHGRI

 single molecule detection and manipul ation workshop report:
http://www.nigms.nih.gov/news/reports/single_molecules.html
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Functional Tissue Engineering of
Muscul oskeletal Tissues

o To stimulate innovative research that will enhance our
understanding of functional tissue engineering of muscul oskeletal
tissues (articular cartilage, ligaments, tendons, bone, meniscus,
Intervertebral disc and skeletal muscle).

* Research Project (RO1) mechanism

« Application Receipt: February 1, June 1 and October 1

« NIAMS, NICHD, NIDCR

o http://grants.nih.gov/grants/guide/pa-files/PA-02-014.htm
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Small Business Biodefense Program

 NIAID hasidentified specific products for biodefense that are of
highest priority for rapid development. Specific examples are given
In areas including therapeutics, vaccines, diagnostics, adjuvants/
Immunostimulants, and sel ected resources.

 SBIR and STTR mechanisms

o scle). Application Receipt: February 1, June 1 and October 1

» Phasel applications up to 2 years and $500,000 total cost per year.
e Phasell applications up to 3 years and $2M total cost per year.
 NIAID

o http://grants.nih.gov/grants/guide/pa-files/PAS-02-149.htmli
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Novel Approachesto Corneal Tissue Engineering

» To explore new approaches that could lead to enhanced engineering
of corneal tissues, includes studies of early developmental processes
to delineate the interactions between individual corneal tissue layers,
the biomechanical properties of the stroma, cellular control of
matrix deposition, control of corneal growth and maturation, and
studies of synthetic replacement materials.

o To attract new talent. Multidisciplinary approaches encouraged.

* Research Project (RO1) mechanism

« Application Receipt: February 1, June 1, and October 1
 NEI
 http://grant.nih.gov/grants/guide/pa-files/PA-02-053.html
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Technology Development for
Biomedical Applications

e Todevelop innovative (1) new and improved instruments or
devices, (2) new methodol ogies using existing instruments, or (3)
software to be used in biomedical research

* Phased Innovation Award (R21/R33) — staff review to proceed to
development phase).

e Application Receipt: June 1 and October 1, annually
* NCRR, NIBIB, NHGRI
 http://grants.nih.gov/grants/guide/pa-files’PAR-02-091.html
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ERA Commons
Computer Retrieval of Information
on Scientific Projects
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CRISP (Compater Boetiieval of Information on Scientific Projects) is a scarchable database of federally fimded biomedical rezearch projects condwcted & universitics,
hospitals, and ofher research insfindions. The dotsbase, maintained by the Oiffice of Extramural Besearch ot the Mational Institwtes of Health, inchdies projects fimded by the
Nuohonal Instihales of Health (NTH), Substance Alvise and Mental Health Services (SAMITSA), Heallh Resoiirces mud Senaces Admimstration (HRSA), Food and Dinag
Avlmisnizlralion (FIA), Ceners Tor Dizease Conlrol amd Prevenbion (CDCP), Ageney lor Fleallh Care Rezearch amd neshity (AFHRCH, ancl Oiffice of Azzisto Secrel iy ol
Health (OASH) Userz, inchuding the public, can use the CRISP mbteface to search for scienfific concepts, emerging ez and techibgues, or klentify specific projects
ancl/or mvestigators. Below you will be able fo access additional genersl information shout the CRISP databesze, as well as obfain answors to questions frequently ashod
abeput CRISE, In addition, this home page serves as the gateway to interactive searching of Award Information. From here, yon may seect from the following list fo acoquirs
further information abul CRISE;

* Genernl CEISE Diescrpiion o Infonmsiion
& Frequanty-A ked-{estiona (F AL
= CRISE Belease Moles

CRISP isapublic database of
NIH-funded research projects.

http [/crisp.cit.nih.gov/
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http://www.becon.nih.gov/becon.htm
http://crisp.cit.nih.gov/
http://www.nano.gov
kousvelari@de45.nidr.nih.gov

jeff _schloss@nih.gov
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