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Plenty of Room at the
Bottom

Richard P. Feynman
December 1959
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[ inagme experunental physicists must often look wath envy at men ke Eamerlingh Onnes, who discovered a field like low
temperature, which seems to be bottomless and m which one can go down and down. Such a man 15 then a leader and has
some temporary monopoly m a scientific adventure. Percy Bndgrman, m designing a way to obtamn lugher pressures, opened up
another new field and was able to mowve mto it and to lead us all along. The developiment of ever higher vacuum was a
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Opportunities in Blology for Physicists Topical
Conference
September 27-29 2002
Boston, Massachusetls

cC _‘ Meeting Meatings Calendar'
_I Announcements

Web Lectures: View lectures given at the Opportunitics in
Biology for Physcists Topical Conference.

The American Physical Society (APS) plans to hold a topical
conference entitled "Opportunities in Biology for Physicists” in
Boston on Septlember 27-29 2002, The conference will be aimed
predominantly at graduate students and pestdocs i physics who are
considering applying the methods of physics to hiological topics.
However, all those who are interested in entering the broad
mterdisciplinary area, or advising others who will do this, will be
weloome.

Registration for this meeting is now closed. No on-site
registration.

Physicists and biologists who are leaders in their fields will be
asked to give broad overviews of selected areas at the interface
between phyvsics and biology. The conference schedule will allow
plenty of time for discussion and opportunities o meet with the
speakers informally. In addition, there will be talks on the "how "
of moving into the interface between the disciplines. Rapid strides
are oceurring in biology, where enormoeus technical and conceptual
progress has been made in the last 10 years. Biology is changing
from a descriplive to a quantitative and conceptually profound
field. The conference 15 aimed al making the physics community
more aware of the revalution oceurring in biology. We believe that
physics will make a substantial contribution to this revolution,
particularly il biologists and physicists work together at this critical
time,

A schedule is now available. The following five topics have been
selected for emphasis:

Genomics and Evolution

Shirley Tilghman, Princeton University

Epigenetics: Bullding Flexibility inte the Genome

Hao Li. University of California. San Francisco

Richard Lenski, Michigan State University
(video will syne

two minutes into lalk)

Biclogical Netwarks

Andrew Murray, Harvard University

Can Physics Save Biology? (video unavailable)

Stanislas Leibler, Rockefeller Institute

Opportunities in Biology for
Physicists
Topical Conference
SANEE January 30 - February 1, 2004
S5an Diego, California

!. Meeating Meetings '
5! Announcements Calendar

full

b lectures

ogram owerview Opportunities in Biclogy for Physicists Il

nference Rapid strides are occwring in biology, where enormous

hedule {pdf) . .
technical and conceptual progress has been made in the

ering committaa last 10 wears. Biology 1s changing from a descriptive to

nference home a quantitative and conceptually profound field. The

conference is aimed at making the physics community,
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Opening Remarks

30 January 2004

Judy Franz and Bob Austin (American Physical

Society)

Dwuration: 15:00, 0 slides

ntact meatings
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Interactions

30 January 2004
Edward Marcotte { University of Texas, Austin)
Drration: 45:00, 32 slides

ing DNA Microarr Infer Geneti
Networks
30 January 2004
Michael Laub (Harvard University)
Duration: 30:00, 43 slides

Morp} Gradient | Size Regulation i
Drosophila Embryos

30 January 2004
Eric Wieschaus (Princeton University)
Dwuration: 45:00, 52 slides

30 January 2004
Herbert Levine (LCSD)
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The National Nanotechnology Initiative (NNI) provides a multi-agency
framework to ensure U.5. leadership in nanotechno f that will be

gssential to improv man nealth, economic well being and national

A - P
.# SE ty. The NNI s In fundamental research to further understand

ing of nanoscale phenomena and facilitates technology transfer

Nanoparticles Deliver Anticancer
Drugs to Animal Tumors

University of Michigan scientists have
created the nanotechnaology equivalent
of a Trojan horse to smuggle a powerful
chemotherapeutic drug inside tumor
cells — increasing the drug's
cancerkilling activity and reducing its
toxic side effects.

Frevious studies in cell cultures have
suggested that attaching anticancer
drugs to nanoparticles for targeted
delivery to tumar cells could increase
the therapeutic response. Mow, L-M
scientists have shown that this

Leading to a Revolution in Technology and Industry

e Y

NHEW: Nano Currents

= NCI Alliance for Nanotechnology in Cancer

= NASA Awards ‘Quantum Wire' Contract to
Rice University Lab to Produce Prototype
Power Cable for Next-gen Spacecraft

= NASA Announces First Centennial
Challenges' Prizes
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bociety & Safety figures are reflected in the table below.

Funding Opportunities

Manotechnology Centers

Mews room

Education Center

The 2006 budget request that President Bush has sent to Congress calls for a total MR
budget of $1 052 million. Read more about the FY 2006 budget request.

Az much as two-thirds of the funding requested under the MM will suppart —
university-based research. The table below presents the requested budget breakdowns by

|

Fesources agency.
NNI Budget Overview by Agency N
(dollars in millions)
Agency 2003 Actual | 2004 Actual |2005 Estimate~ | 2000 Request
M=k 221 256 335 344 |
DoD 403 394 407 230
DOE 134 202 210 207
HHS (MIH] 78 103 143 145
DOC{MIST) b4 7 Fis Fis
MASA 36 47 45 32
LISDA, 3 &)
EFA 5 5
HH= (MIDZSH) 3 3
nlaN 1 2 2 2
DH= (TSA) 1 1 1
TOTAL 943 1,094 1,230 1,052 ||
- Ll LRIkl 1 1 . T i T ] P O um To T e s
== = el
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NCI Alliance for T
Nanotechnology

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

¥ About the Alliance ¥ Funding ¥ Mews Center T Resource Center ¥ Meetings & Events ¥ Contact Us

Nanotech Highlights

F.equest for Applications
RFA-CA-06-010

Fellowzshipz in Cancer Hanotechnology
Fezearch

Feceipt Date: Movermber 16, 2005

Manotechnology in Cancer Spotlighted
at NSTI Manotech Z005

Speaker: Gregory Downing, 0O, Ph.D., i 'DE LIVE R'[ N G
Mational Cancer Institute F i y | .
MCI MCL Solicitation MOT-CA-05-011 . ,

Manotech Strategies for Cancer REEEEFCI‘IH
Mext Subrnission Due Date: Sept, 1,

today's knowledge in
Manotech Oncology

This Week's Manotech News [ view all ] Quick Links

Manofluidic Transistor Directs Cherical Flow Wwith Mo Maoving Parts July 11 Manotechnology Characterization Lab

Manotechnology Teaming Site

Understanding How Targeted Manoparticles Enhance Drug Achivity July 11

Funding Opportunities

Magnetic Manoprobe Detects Molecular Interactions in Live Cells July 11

Upcoming Events

Mew Technology Creates Well-Defined Manoparticles July 11

m [ @ ﬂ | Transferring data from nana.cancer.gow.., |_|:C|E:|ﬁ£h| v
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Nanoscience and Nanotechnology in Biology and Medicine

1) create & use structures, devices & systems that have novel properties and
functions because of their small size, to achieve a fundamental understanding of
biological processes or for disease detection, therapy, or prevention; i1) conceive,
fabricate and test devices to detect and analyze nanoscale entities of relevance to
biomedicine; 111) study biological systems at the nanoscale to develop
nanotechnologies and nanostructured materials for use in biomedicine.

Encourages team approach to nanotechnology research

RO1 (research project) & R21 (exploratory/developmental)
if little preliminary data and potential for groundbreaking impact.
R21s are for up to 3 years, up to $125,000 per year direct cost

Review panels dedicated to this program announcement
Application Receipt: February 18, August 18, through 2006
http://grants.nih. gov/grants/guide/pa-files/PAR-03-045
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CONCLUSIONS:

NIH supports nanoscience and nanotechnology research in the
context of many programs, with a goal of increasing the
knowledge needed to improve human health.

Nanotechnology offers technical and conceptual paths to
solving important biomedical problems.

Biology offers tools and concepts applicable to
nanotechnologies that will be used in non-medical fields.

Nanotechnology concepts offer entirely new ways to extract
information from, and ultimately to intervene in, biology, to
correct damage.

Successful dovetailing of nanotechnology and biomedicine
requires interdisciplinary teams and novel research

i m Il capabilities. {/C
O ¥d
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Featured Clinical Trial the Health Research Board of the Ireland Department of Health and Children. Up to five JEPFs are
Therapy for available. The application deadline is July 22, 2004, Details are availahle at hitphanaas ek el
Treatmert-Fesistant ar
Recurrent Sliomas The Japan JEFF is part of the U5 -Japan Cooperative Cancer Research Program. Fellowships can be

proposed in basic, clinical, or behavioralfpopulation science. The application deadline is fall 200%; up to

Hotes three JRPFs can be supparted each year. Details will be posted on the Q1A Weh site at
Science Yyriters' Seminar hitt e CANCEF.GOWIOTE.

Focuzes on Childhood Cancers

Grodzinski Joins OTIR

Cn April 4, Or. Piotr Grodzinski joined the staff of MC1 as program director for
cancer nanotechnology in the Office of Technology and Industrial Belations. He
wiill rmanage the activities of the newly formed Alliance far Manotechnalogy in
Cancer, aswell as related cancer nanotechnology research. Or. Grodzinski
received his Ph.D. in materials science fram the University of Southern
Califarnia in 1992, Subsequently, he held positions in research and research
management at Motarala, and most recenthy with the Los Alamos Mational
Lahoratory swhere he was group leader and interim chief scientist of the Center
for Intedgrated rManotechnologies.

MCl Sponzors Mew International
Eezearch Felowships

crodzinski Joing OTIR

Brochure on Reducing
Radistion Rizsks Availakle

Community Update
Patient Mavigatar Program
Guides Underserved Cancer
Patients

Brochure on Reducing Radiation Risks Available
A news publication, nterventional Fluorascopes Rleducing Radiation Risks for Patients and Staff, has been
produced by MCI's Division of Cancer Epidemiology and Genetics and the Society of Interventional

Bulletin Archive

Page Options Fadiology. [ntended prirmarily for health care professionals, the brochure discusses the increasing use, —
complexity, and value of interventional luoroscopy; the associated radiation risks; and the importance of

&F Prirt This Page aptimizing patient radiation dose. It also outlines the potential clinical effects of radiation exposures to

45 Prirt This Document the skin and eye lens, suggests strategies to minimize radiation dose for patients and staff, provides

%A, wiewy Ertire Document guidelines for dosimetry records and follow-up, and encodrages education and training in radiation

= E-Mail This Document sciences for health care professionals. The brochure is bheing distributed at national professional

™ “iewPrint PDF meetings and through mailings to radiologists and other professionals who perform these procedures. |t

is available on NCI's Web site at htpolicancer gowcancertopicsiinterventionalfluoroscopy. For a limited
hurmber of copies, please contact Ursula Leitzrmann at LeiEmaug@mail.nib.goy.
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The Cancer Information Service reported an increase in calls related to the two topics, with many caller:
citing the show a5 the source of their curiosity. HHE&S is canducting research to determine how rmany
viewwers feel they know maore about the health issues mentioned after watching episodes with the
cancer-related story lines.

Based atthe University of Southern California's Annenbery School for Communication, HHES is billed ;
a"one-stop shop to provide entettainment industry professionals with accurate and timely information f
health story lines"

Blumenthal to Head Hew CCR Hanobiology Program

Or. Rohert Blumenthal has been appointed as directar of the new Center for Cancer Research
Hanobiology Program (CCRMPY, which combines physics, computational sciences, and hiology to
develop nanoscale material-based stratedies for the prevention, diagnasis, and treattment of cancer. Tt
prograrm, previously the Laboratory of Experimental and Computational Biolooy, will interface with MCI's
main Manotechinology Program, other CCR basic research lahs and clinical branches, and the
extramural comimunity.

= Previous Section

Ml Home | Text-Only Werzion | Cortact s | Policies | Accessikility | Site Help | Site Map

A Service af the Mational Cancer Institute
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Nanotechnology for the biologist

Scott E. McMeil®

Published on May 27, 2005 as DO1:10.1189/b.0205074



TABLE 1. Examples of Manoparticl=s Used in Eiclogical Research

Manoparticls Application Fieter=

Dendrimers Targeting of cancer cells, drug delivery. [1, &, B85
imaging. boron nentron capture therapy
Ceramic nanoparticls Passive targeting of cancer c=lls [59]
Li pid-encapsulated pertluorce arbon Passive targeting of cancer c=lls [70]
ruancermulions
Magn=tic nanoparticles Specific targeting of cancer cells, tissue imaging [71, &
LH-RH-targeted silica-coated lipid Specific targsting of cancer cells [71]
roic el les
Thiamine-targeted nancparticles Dirscted transber across Caco-2 o=lla [29]
Li poscmes Specific targsting of cancer cells, gens therapy, [73, 89,
drug delivery
Manoparticl=-aptamer bicconjugate Targeting of prostate cancer o=lls [T4]
Anti-Flk antibody-coated ™ nancparticles Antiangiogenesis therapy [15]
Gold nancehells Tiasue imaging. thermal ablative cancer therapy [¥1-2
Anti-HERZ anti body-targeted goldilicon Breast cancer therapy [95]
nancparticles
CLIC paramagnetic nanoparticles Irnaging of migrating c=lls [54]
Chaanturn doks Tizsue imaging [5, 95,
Silicon-bassd nancerires Fieal-time detection and titration of antibodies, [¥7-2
virus detection, chip-based bicsensors
Carbon nanctubes Elestronio bicesnsors [ 1060
Transb=raormes Monirvasive vaccine delivery, drug delivery [101, 1

HEE? Human erdikemal sevath faolar recenlnre® CLT ez linkod Tin e s

Nanotechnology for the biologist

Scoftt E. MoMeil

Published on May 27, 2005 as DO1:10.1189/b.0205074



[EF MIQIN ZHANG - Mozilla
| I

=10 x|

University of Washington

Materials Science & Engineering

MIQIN ZHANG

Assistant Professor
Ph.D. UC Berkeley, 1999
Telephone: (206) 616-93256

Faw (206) 543-3100

Eimaill: mrhanoi@n washinston. edu

Office: 2021 Eoberts Hall

Positions Available

Research Group

Research Interests
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Gregory M. Lanza, M.D., Ph.D.
Assistant Professor of Medicine and Biomedical Engineering, Washington University

Ot Lanza is a founder of Kereoz and has served as a board
rmember since inception, He iz an Assistant Professor of Medicine
and Biormedical Engineering at Washingtion University, and iz on
the Barnes-Jawizh Hoszpital staff. Previously, he served as Rezearch
Manager at Monsanto Company, St Louis where he directed
pra-clinical development of bovine sormatotropin [(Posilac)l, Among
various other honorz, he has received multiple National Cancar
Institute’s Unconventional Innovation Program Awards, His research
haz focused on zite-targeted therapeutics and contrast agents for
both cancer and cardiovascular diease, and he iz the author of over
20 publicationsz, Dr. Lanza holds an M.D. degree from Northwestern
University, a Ph.D. and M. S, from the University of Georgia, and a
B.A, in Biology from Colby College.
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Carlo Montemagno, Ph.D.

UCLA

Chair of Academic Affairs, Biomedical Engineering

Roy and Carol Doumani Chair in Biomedical Engineering
Professar in Mechanical and Aerospace Engineering

Department of Mechanical and Aerospace Engineering
Box 251597
Los Angeles, CA 90095-1597

Tel: (310 794-7270

Fax: (310) 794-5956

Email: cdmi@seas.ucla.edu

Website: www.mae.ucla.edufacademics/faculty/montemagno. htm

Research Interests:




Cancer Nanotechnology Platform Partnerships
RFA Number: RFA-CA-05-026

Participating Orgamzations
National Institutes of Health (INIH), (http:/'www.nih gov/)

Components of Participating Organizations
National Cancer Institute (NCT), (http://'www.nci.nih gov/)

Release Date: November 30, 2004
Letter of Intent Receipt Date: February 25, 2005
Application Receipt Date: March 25, 2005

Executive Summary

(RPGs) to support development of nanotechnology platforms for basic. applied, and
translational multi-disciplinary research that uses nanotechnology (e.g.. nanoscale
devices or nanomaterials less than 1000 nm in size, although the assembly, synthesis,
and/or fabrication of components at dimensions less than 300 nm should be demonstrated
) mn cancer research. Proposed projects will be eligible for consideration if they address
one or more of the following thematic/programmatic areas of focus: molecular imaging
and early detection, in vivo imaging, reporters of therapeutic efficacy. multifunctional
therapeutics, prevention and control of cancer, and research enablers. The WCI intends to
commit approximately 7 million dollars 1n FY 2005 to fund approximately 10 new grants
in response to this RFA. An applicant may request a project period of up to 5 vears and a
budget for total costs up to 1 nullion dollars per year.



Ruth L. Kirschstein NRSA Fellowships in
Cancer Nanotechnology Research

General Information

Funding Opportunity Number: RFA-CA-06-010
Posted Date: Tul 13, 2005
Original Due Date for Applications: Sep 16, 2005
Expected Number of Awards: 36

Estimated Total Program Funding:  $15,500,000.00

Description

- This RFA supports the traiming of individuals from the basic, biomedical. clinical, and
information sciences and engineenng who are pursuing research that applies
nanotechnology development and application for the prevention, detection. diagnosis, or
trearment of cancer.

- The NCT mtends to comumut approximately $15.5M dollars over 3 vears to fund a total
of 36 new fellowships in response to this RFA (approximately 18 for each mechanism).
The total amount of funds commutted for F32 fellowships for FY 2006 15 approximately
$0.75 M. The total for F33 fellowships and supplements for FY 2006 1s approximately
$4.420. An applicant may request a project period of up to 3 vears for F32 and 2 years
for F33 fellowships.

- The anticipated start date for fellowship awards 15 Apnil 2006, and funding will
terminate no later than September 2009

- Any individual with the skills, knowledge. and resources necessary to carry out the
proposed research 1s mvited to work with his or her mnstitution and mentor to develop an
application for support.
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NIBIB-DOE Workshop on Biomedical Applications of Nanotechnology
March 17-18, 2005
Hyatt Regency Bethesda
Bethesda, Maryland

The Mational Institute of Biomedical Imaging and Bioengineering (MIBIB) and the Department of Energy (DOE) conducted
a Joint "Workshaop on Biomedical Applications of Manotechnology® on March 17-18 at the Bethesda Hyatt Hotel in
Bethesda, Maryland. The workshop was sponsored by the NIBIB, the DOE Office of Basic Energy Sciences (BES), and
the DOE Office of Biological and Ervironmental Research (BER). A total of about 200 researchers, program managers,

and administrative staff from the NIH, DOE national [aborataries, and Mational Institute of Standards and Technalogy
(MIST) attended the meeting. .

Objectives of the workshop were to (1) make DOE national laboratory scientists and MIST researchers aware of MIH
needs and potential new biomedical applications on nanotechnology, (2 make MIH researchers and program staff aware

I =2 & O [owme | B
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ESSAY

CLOBALVOICES OF SCIEMCE

Ascent of Nanoscience in China

Chunli Bai

three most widely used high-tech
words in China now are “computer,”
“gene,” and “nanometer,” according to

the China Association for Science and
Technology. The ability to utter these words,
of course, does nol puarantes that the speaker
understands their meamngs and impl ications,
I witnessed an episode that illustrates the
poifit, A news reporter asked a woman be was
mnterviewing fora story about nanclechnology
if she had ever heard the term

enjoved particularly rapid development in
China in the past decade are nanoscience and
nanotechnology. These terms refer o the
growing know led ge base and technical
framework for understanding and manipulat-
mg matler on nanomeder scales ranging from
the atomic to the cellular, Like many other
counitries, we in China expect that the devel-
opment of nanoscience and nanotechnology
will greatly affect many areas of scientific
research and industrial develop-

“nanometer.” “Yes,” the lady This yearlong ment, and many aspects of every-
answered. But when the mporier emay series day life. In time, we hope no one
asked her what she thought the celebrates 125 i China will think of rice when
word meant, the woman rephed || yearsof Sdenceby || they hear the wond “nanometer”
that it might denote a special kind || imviting reseanchers

of rice, She was in fact drawing from around the Manosclence Takes Root

upon her knowledpge of the lan- world to provide When the concept of nanoscience
guage. In Chinese, the word for a regional view of and nanotechnology was first
“meter” has two meanings: One the scientific introduced in the 19805, it was
refers to the unit of length, and the enterprise received favorably in China, The
other means rice. The woman’s Series editor, mitial nterest was in part stimu-
misunderstanding of the term han Amato lated by the development of new
“nanometer,” in this case, is mon ool s and techniques for ohserving

amusing than concerning. But as
nanoscience and nanotechnology become
ever more consequential in our lives, we in the
scientific community need to better inform
and educats the public about the transforma-
tioms this new nano era s hikely o bring.

matenials on the nanoscale, espe-
cially scanning probe microscopes (SPMs).
Early explorations by Chinese scientists
using scanning tunneling microscopes
(STMs) and other types of SPMs helped build
excitermnent about nanoscience and nanotech-

e

d““

YEARS OF CLOBAL
Science

ah?

Technology
Commiss 'u:m
(S5TC) began funding
nanoscience-related work and activities.
Among the specific areas that received this
entdy support were the development of scan-
ning unnglimg microscopy, then a ground-
breaking technique for viewing the atomic
and molecular landscapes of materials® sur-
faces, and nanomaterials research, in which
investigators aim o engmeer the optical,
glectronic, and other properties of materials
by precisely controlling the structures’
anatorny on the nanomeler scale.

China also has helped those who work in
nanoscience and nanotechnology to develop
their sense of being part of a new research
and development (R&D) commumnty, Since
19940, for example, dozens of international
and domestic conferences in the field have
been held in China, including important
early gatherings like the 7th International
Conference on Scanning Tunneling Micro-
scopy (1993) and the 4th International
Conference on Nanometer-Scale Science and
Technology (1996). These meetings, both
held in Beijing, addresseda wide range of top-



