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1.  Introduction 
 

Do you ever wonder about our future? Do you ever imagine how discoveries could make 

the impossible a reality? Do you ever wish you had cures for threatening diseases at 

hand?  

 

Nanotechnology, while not providing a solution for everything, is defined by the length 

scale at which scientists and engineers discover new phenomena.  It provides exquisite 

new tools to engineer materials and devices at the nanoscale and to study biology – the 

nanosystems by nature.  A nanometer, one billionth of a meter, is about 10,000 times 

narrower than the size of a human hair.  Major technological revolutions, including the 

industrial revolution and the dawn of the information era, have revealed how new 

discoveries can drastically change our lives.  There is no doubt that rapid technological 

transformations require new paradigms of how to educate the next generation of leaders 

in both academia and industry. 

 

By virtue of their interdisciplinary nature, rapid advances in nanoscience and 

nanotechnology can only thrive in a collaborative environment in which faculty and 

students from different disciplines discuss ideas, work together, and share their expertise.  

The Center for Nanotechnology (CNT) at the University of Washington (UW) was 

created by the University Initiatives Fund (UIF) in 1997 to address these changing 

realities.  The CNT brings together faculty members from the Colleges of Arts and 

Sciences, Engineering, Pharmacy, and the School of Medicine, creating a truly 

interdisciplinary force to educate students across departmental lines.  The core 

components of CNT consist of (1) a UIF graduate award program that financially 

supports multidisciplinary graduate education; (2) a state-of-the art user facility that 

provides sophisticated instrumentation for innovative nanotechnology research; and (3) a 

seminar series that allows faculty and students to disseminate knowledge in an informal 

setting.  Through UIF, the UW has endorsed a major commitment to developing the 

foundation for an excellent graduate traineeship program in nanotechnology. 
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As the CNT emerged as a highly successful focal point for building long-lasting 

collaborations among faculty, students, industry, and other regional research institutions, 

it received a National Science Foundation Integrative Graduate Education and Research 

Traineeship (NSF-IGERT) in Nanotechnology award in 2000.  The award puts in place a 

Ph.D. in Nanotechnology track program tied closely to other science and engineering 

disciplines, an undertaking designed to educate a new generation of graduates with 

interdisciplinary expertise and communication skills geared toward the technological 

revolution.  IGERT also promotes major efforts in both recruiting the best students 

around the world and providing financial support for collaborative research that 

transcends traditional disciplinary boundaries.  There is no doubt that IGERT has 

changed the landscape in graduate education at the UW. 

 

2.  Graduate Education in Nanotechnology 

 

In most disciplines, education had progressed in the past by laying a foundation and 

subsequently building pyramids of knowledge step-by-step.  This approach has resulted 

in a highly specialized workforce that has consequently promoted an enhanced 

departmentalization in academia – each field imprinting its own way of thinking on its 

scholars and evolving its own languages and acronyms.  Such specialization has 

deepened the trenches between disciplines to such an extreme that a divergence in 

science makes it difficult for one discipline to capitalize on the advances of another. 

 

As the frontiers of disciplines – physical sciences, biosciences, and engineering – are 

converging at the nanoscale, nanotechnology can only succeed from interdisciplinary 

cross-fertilization.  As such, the fabric of nanotechnology requires an intimate marriage 

of diverse fields, from application to theory, wherein individuals learn from the other, and 

all learn from nature’s tool chest in nanotechnology.  Apparently, an education system 

with a focus on a single discipline will not provide an adequate solution for education in 

nanotechnology.  As an alternative, a standalone Ph.D. program in nanotechnology, 

where students can only get an overview of many disciplines but none in sufficient depth 

in knowledge, will not address the needs from graduate students for their future 
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challenges either.  Therefore, we have created an Optional Ph.D. Program in 

Nanotechnology, providing students with both educational expertise and interdisciplinary 

research.  Successful completion of the program leads to a Ph.D. combining a concurrent 

degree in Science, Engineering, or Medicine with Nanotechnology. 

 

2.1.  Optional Ph.D. Program in Nanotechnology 

 

Nanotechnology requires extensive, integrated education and training across 

departmental boundaries.  Figure 1 outlines the structure of Optional Ph.D. Program in 

Nanotechnology.  Independent of financial support through IGERT fellowships or UIF 

graduate awards, the program is available to students who are admitted through the 

participating home departments.   In additional to fulfilling all doctoral requirements of 

home departments, students can graduate with a Ph.D. in Nanotechnology after they meet 

the additional requirements listed as follows: 

 

Laboratory rotations provide the best opportunity allowing students to get an early 

exposure to different research environments and to become familiar with a wide variety 

of instrumentation, technology, problems, and cultures.  Students must complete at least 

two one-quarter laboratory rotations – one with a major faculty in the home department 

and the second one with another faculty in a different department.   

 

Multidisciplinary coursework exposes students to an interdisciplinary education and 

cross-disciplinary coverage.  Students must complete at least three courses relevant to 

nanoscience and nanotechnology of which two must be taken outside the home 

department.  Table 1 lists the courses that are categorized within each of the following 

five topical clusters: (1) nanoengineered particles and materials; (2) microfabrication and 

nanofabrication; (3) analytical tools to probe nanostructures; (4) nanobiology; and (5) 

nanotech applications.  Appendix 1 provides the courses that were offered at the UW in 

the academic year of 2002 to 2003. 
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The Frontiers in Nanotechnology course provides students with a broad spectrum of 

knowledge in nanotechnology.  The lectures, co-taught by sixteen participating nanotech 

faculty members, cover topics including nanopatterning, nanofabrication, nanoelectronics 

and photonics, nanoparticles and composite materials, nanomechanics, bioanalytical 

nanotools, nanoscale drug delivery systems, and biological nanosystems.  Table 2 gives 

an example of the syllabus to unfold a detailed content.  In a typical lecture, the 

individual faculty member gives a broad background of the topic, including fundamental 

developments and recent breakthroughs, followed by highlighting his/her current research 

activities in the related field.  As a result, the course also serves as a major platform to 

recruit first-year graduate students into individual nanotech research groups.  Figure 2 

illustrates that twenty-seven graduate students from six departments worked together in 

such a unique environment, where “hard core scientists” are collaborating with engineers 

on group projects.  
 

Nanotechnology seminar, the weekly interdepartmental seminar series, provides a 

forum with a focus on intellectual interactions by bringing in national and international 

leaders in nanoscale science and nanotechnology.  Seminars also set the stage for students 

to present their research progress and to share successful stories.  Our seminar has 

become the popular one on campus with seventy to eighty attendees.  Students must 

complete at least four quarters of seminar courses as a requirement for the Optional Ph.D. 

in Nanotechnology.  Appendix 2 gives a list of Nanotechnology Seminars between 2001 

and 2003. 

 
Research thesis in nanoscale science and/or nanotechnology is an essential component 

in pursuit of Optional Ph.D. in Nanotechnology.  Students qualify for the program only if 

(1) their graduate research advisor(s) and one other member of their doctoral committee 

are faculty members of the CNT; and (2) their thesis research falls in the category of 

nanoscale science and/or nanotechnology.  A Standards Committee from the CNT 

ultimately evaluates the qualification of research for the Optional Ph.D. in 

Nanotechnology, whereas traditional doctoral committees from the home departments 

determine the qualification of thesis work for a Ph.D. in the home department.    
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The NSA was founded after receiving the IGERT award in 2000.  Semi-monthly 

meetings provide an occasion for students to exchange ideas and to learn about the 

diversity of nanotechnology research on campus.  The NSA also hosts many of our 

Nanotechnology Seminar speakers who are world-renowned scientists and engineers 

from other institutions.  This gives the NSA members an opportunity to have one-on-one 

discussion with these experts.  Sarah Veach, a fourth year graduate student in Physics and 

previous Vice-President of NSA states: 

 

“By far the most beneficial aspect to my involvement in the Nanotechnology program is 

that I now have an avenue to interact with other students and faculty members outside my 

department.  My research is interdisciplinary and there are few members of my home 

department that I can approach to discuss problems, potential research directions, or 

future job opportunities.  Through the nanotechnology courses, seminars, and student 

group, I have been able to do all of these things, plus I am constantly learning about new 

research directions and cutting edge techniques.” 

 

The NSA actively participates in outreach activies representing the CNT, for example, at 

the Open Houses of both the College of Engineering and the School of Medicine.  These 

activities provide students with additional exposure to enhance their communication 

skills beyond the typical academic settings.  It has also been closely involved in defining 

and shaping our Nanotechnology Mentorship Program.  Most recently, the NSA has 

embarked on an endeavor to formulate a National NSA.   

 

4.3.  Joint Institute for Nanoscience (JIN) 

 

The IGERT in Nanotechnology award played a major role in creating the Joint Institute 

for Nanoscience (JIN) between the UW and the Pacific Northwest National Laboratories 

(PNNL) in 2001.  Each institution has committed $500,000 funds annually in support of 

research collaborations, exchanges of students and researchers, and access to 

complementary user facilities between the two institutions.  Most of this funding supports 

graduate students who are co-advised by a professor from the UW and a staff scientist 
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from the PNNL, respectively.  This support comes in the form of a JIN Graduate 

Research Fellowships, providing seed funds for new collaborations.  Appendix 14 

provides data on JIN graduate fellows.  Additionally, JIN Graduate Fellowships for 

Advanced Training provide research quarter(s) for UW graduate students at PNNL, not 

necessarily applied to thesis work directly, but designed to optimize the learning of 

advanced research techniques for students.   In fact, some of these fellowships have 

involved “apprentice” participation on a PNNL project during this learning period or 

working with users in the PNNL user facility.  Such practices also serve as a “lab 

rotation” for students who are pursuing the Optional Ph. D. in Nanotechnology.   

 

The CNT and JIN jointly presented three Nanoscale Science and Technology Workshops 

from 2001 to 2003.  UW faculty, students, and PNNL scientists shared their cutting-edge 

research into the emerging fields of Photonics and Nanomaterials, Nanocatalysis, 

MEMS/NEMS, Single Cell Detection, and Biological Nanosystems.  To build the interface 

between nanotechnology and the business community, the UW and PNNL presented 

“Nanotech Meets Business” in 2002.  This event allowed potential investors and research 

directors with interests in new technologies to tune into local nanotechnology 

opportunities.  At the forum, participants were able to (1) learn about exciting technical 

advances from researchers at the two institutions in the areas of Amazing Materials, 

Nanotechnology and Healthcare, and Nanotechnology for the Environment; and (2) meet 

with researchers actively engaged in these developing nanotechnologies that will emerge 

from the labs over the next decade.  Figure 10 shows distributions of attendees and 

Appendix 15 gives detailed programs.  The annual workshop has become a forum to 

synchronize nanotechnology efforts in the State of Washington – the very small of 

science is getting big in the Pacific Northwest.   

 

5.  Conclusion 

 

The NSF-IGERT Program in Nanotechnology has fostered profound changes to the 

educational landscape at the UW.  While it is too early to assess the impact of the 

Optional Ph.D. Program in Nanotechnology, the program undoubtedly addresses the 
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needs for students who have desires to become nanotechnology professionals either in 

academia or in industry.  We believe that our graduates – the first generation of 

professional nanotechnologists – will further become nuclei for academia and industry 

efforts in the field. 
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Figure 1.  Structure of the Optional Ph.D. Program in Nanotechnology at the UW 
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Figure 3.  Students affiliated with the Optional Ph.D. Program in Nanotechnology 
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Figure 4.  Statistical data on Early Bird fellows, 2001 – 2003 
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Figure 5.  Statistical data on IGERT fellows, 2000 – 2003 
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Figure 6.  Statistical data on IGERT associates, 2000 – 2003 
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Figure 7.  Faculty members by department affiliated with the CNT 

 

 
 
 
Figure 8.  Research grants awarded to nanotech faculty acting as PIs, 1997 – 2002 
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Figure 9.  NUF users, 2002 – 2003 
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Figure 10.  Participants of Nanoscale Science and Technology Workshops, 2001 – 2003 
 
 

 

  

 UW Faculty/Staff 
 24% 

UW Students 
46% 

PNNL 
12% 

Others 
 18% 

2001 
(156 Participants) 

2002 
(155 Participants) 

UW Faculty/Staff 
18% 

PNNL
14%

Others 
28% UW Students 

40% 

UW Faculty/Staff 
16% 

PNNL 
16% 

Others 
27% UW Students 

41% 

2003 
(140 Participants) 



 22

Table 1.  Nanotechnology courses grouped by topical clusters at the UW 
 

 
Nanoengineered Particles and Materials 

 
• Polymeric materials 
• Molecular self-assembly at interfaces 
• Dyes as molecular probes 
• Surface chemistry and functionalization 
• Chemistry and physics of nanomaterials 
• Tribology and contact mechanics 
• Advanced processing of inorganic 

materials 
• Sol-gel processing 
• Theory of polymers 
• Solid-state physics of semiconductors 
• Solid-state physics 
• Condensed matter physics 

Microfabrication & Nanofabrication • Bioengineering applications in 
microfabrication 

• Solid-state laboratory techniques 
• Semiconductor devices and 

MicroElectroMechanical Systems (MEMS) 
Analytical Tools to Probe Nanostructures • Surface analysis 

• Spectroscopic characterization of organic 
molecules 

• Spectroscopic techniques for structural 
identification 

• Select topics in physics: scanning probe 
microscopy 

Nanobiology • Introduction to biomechanics 
• Lab techniques in protein engineering 
• Biomembranes: organic and bio-organic 

chemistry of nucleic acids and proteins 
• Protein machines: Mechanics of motor 

proteins and the cytoskeleton 
Nanotech Applications • Biosensors 

• Thin film science 
• Engineering and technology 
• Technologies for protein analysis 
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Table 2.  The syllabus for “Frontiers for Nanotechnology” in 2003 
 

April 1  Introduction Vogel (BioE)   

April 3  Nanotech User Facility, Soft Lithography 
and Dip-Pen Nanolithography Qin (BioE)  

April 8  Scanning Tunneling and Atomic Force 
Microscopy Fain (Physics)   

April 10 Single Molecule Spectroscopy Dovichi (Chemistry)   

April 15  Phase Separation in Self-Organized 
Systems Keller (Chemistry)    

April 17  Self-Assembled Thiol Films and Their 
Applications Jiang (ChemE)   

April 22  Optical Tweezers Chiu (Chemistry)  

April 24  Photonics Dalton (Chemistry)   

April 29  Environmental Molecular Science & 
Engineering Laboratory  Baer (PNNL)  

May 1  Group Presentations (1-2)   Evaluations 

May 6  Magnetic Nanomaterials Frank (Chemistry) 

May 8  Force-Regulated Molecular Recognition Vogel (BioE)  

May 13  Miniaturized Fuel Cells Stuve (ChemE) 

May 15  Nanowires & Nanoelectronics Xia (Chemistry) 

May 20  Semiconductor Nanocrystals:  
Synthesis and Physical Properties Gamelin (Chemistry) 

May 22  Grand Challenges in Biosensors Yager (BioE) 

May 27      Applications of Molecular Motors Hess (BioE) 

May 29  Cells in Micro/Nano-engineered 
Environments Folch (BioE)   

June 3  Group Presentations (3-6)  Evaluations 

June 5  Group Presentations (7-8) Evaluations 

 



 24

Table 3.  Faculty affiliated with the CNT 
 

Name Title Department College/School 
 

Atkins, William 
 

Assistant Professor Medicinal Chemistry Medicine 

Baneyx, Francois 
 

Associate Professor Chemical Engineering Engineering 

Bertsch, George 
 

Professor Physics Arts and Sciences 

Bohringer, Karl* 
 

Associate Professor Electrical Engineering Engineering 

Bordia, Rajendra 
 

Chair & Associate Prof. Materials Science & Engineering Engineering 

Campbell, Charles 
 

Professor Chemistry Arts and Sciences 

Cao, Guozhong* Associate Professor Materials Science & Engineering Engineering 

Castner, David 
 

Research Professor Chemical Engineering Engineering  

Cobden, David* 
 

Assistant Professor Physics Arts and Sciences 

Chiu, Daniel* 
 

Assistant Professor Chemistry Arts and Sciences 

Dalton, Larry* 
 

Professor Chemistry Arts and Sciences 

Darling, Bruce 
 

Associate Professor Electrical Engineering Engineering 

Detwiler, Peter 
 

Professor Physiology and Biophysics Medicine 

Dovichi, Norm* 
 

Professor Chemistry Arts and Sciences 

Drobny, Gary 
 

Professor Chemistry Arts and Sciences 

Dunham, Scott 
 

Associate Professor Electrical Engineering Engineering 

Engel, Thomas 
 

Professor Chemistry Arts and Sciences 

Fain, Sam 
 

Professor Physics Arts and Sciences 

Folch, Albert* 
 

Assistant Professor Bioengineering Engineering 
Medicine 

Frank, Natia 
 

Assistant Professor Chemistry Arts and Sciences 

Gamelin, Daniel* 
 

Assistant Professor Chemistry Arts and Sciences 

Ginger, David* 
 

Assistant Professor Chemistry Arts & Sciences 

Glomset, John 
 

Professor Biochemistry Medicine 

Hess, Henry* Res. Ass. Professor Bioengineering Engineering 
Medicine 

Hoffman, Allan 
 

Professor Bioengineering Engineering 
Medicine 
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Table 3, continued 
 

Name Title Department College/School 

Jen, Alex K-Y* 
 

Boeing Professor Materials Science & Engineering Engineering 

Jenekhe, Samson* 
 

Professor Chemical Engineering Engineering 

Jiang, Shaoyi* 
 

Associate Professor Chemical Engineering Engineering 

Jonsson, Hannes 
 

Professor Chemistry Arts & Sciences 

Kahr, Bart* 
 

Professor Chemistry Arts & Sciences 

Kalonji, Gretchen 
 

Kyocera Professor Materials Science & Engineering Engineering 

Kaminsky, Werner* 
 

Research Assoc. 
Professor 

Chemistry Arts and Sciences 

Keller, Sarah* 
 

Assistant Professor Chemistry Arts and Sciences 

Krishnan, Kannan* Campbell Professor 
 

Materials Science & Engineering Engineering 

Lidstrom, Mary 
 

Professor Chemical Engineering Engineering 

Meldrum, Deirdre 
 

Professor Electrical Engineering Engineering 

Nickerson, Debbie 
 

Associate Professor Genome Sciences Medicine  

Ohuchi, Fumio 
 

Professor Materials Science & Engineering Engineering 

Olmstead, Marjorie 
 

Professor Physics Arts and Sciences 

Overney, Rene* 
 

Associate Professor Chemical Engineering Engineering 

Pollack, Gerald 
 

Professor Bioengineering Engineering 
Medicine 

Ratner, Buddy 
 

Professor Bioengineering Engineering 
Medicine 

Sarikaya, Mehmet 
 

Associate Professor Materials Science & Engineering Engineering 

Sasaki, Tomikazu 
 

Associate Professor Chemistry Arts and Sciences 

Schick, Michael 
 

Professor Physics Arts and Sciences 
 

Schwartz, Daniel Professor Chemical Engineering Engineering 
 

Seidler, Gerald 
 

Assistant Professor Physics Arts and Sciences 

Stayton, Patrick 
 

Professor Bioengineering Engineering 
Medicine 

Stern, Edward Professor Emeritus Physics Arts and Sciences 

Stuve, Eric 
 

Professor Chemical Engineering Engineering 
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Talbe 3, continued 
 

Name Title Affiliation College/School 
 

Verdugo, Pedro Professor Bioengineering Engineering 
Medicine 

Vilches, Oscar Professor Physics Arts and Sciences 
 

Vogel, Viola 
 

Professor Bioengineering Engineering 
Medicine 

Wordeman, Linda 
 

Associate Professor Physiology and Biophysics Medicine 

Xia, Younan* 
 

Associate Professor Chemistry Arts & Sciences 

Zhang, Miqin* 
 

Assistant Professor Materials Science & Engineering Engineering 

Yager, Paul 
 

Professor Bioengineering Engineering 
Medicine 
 

 
*Newly hired faculty members since 1997
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Table 4.  Research efforts in “Materials that Surround Us” 
 
 
Research Topics 
 

 
Faculty 

 
Affiliation 
 

Bio-Inspired Materials Sarah Keller Chemistry 
 Michael Schick Physics 
 Viola Vogel  BioE 

 
Biological Nanosystems Daniel Chiu Chemistry 
 Albert Folch BioE 
 Sarah Keller Chemistry 
 Michael Schick Physics 
 Viola Vogel Chemistry 

 
Hybrid Materials Guozhong Cao MSE 
 Sarah Keller Chemistry 
 Viola Vogel BioE 

 
Nanomaterials Guozhong Cao MSE 
 David Cobden Physics 
 Natia Frank Chemistry 
 Daniel Gamelin Chemistry 
 Sarah Keller Chemistry 
 Rene Overney ChemE 
 Younan Xia Chemistry 
 Viola Vogel BioE 

 
Photonics Larry Dalton Chemistry 
 Daniel Gamelin Chemistry 
 Natia Frank Chemistry 
 Albert Folch BioE 
 Alex Jen MSE 
 Sam Jenekhe ChemE 
 Younan Xia Chemistry 

 
Self-Assembled Systems Albert Folch BioE 
 Sarah Keller Chemistry 
 Michael Schick Physics 
 Patrick Stayton BioE 
 Viola Vogel BioE 
 Younan Xia Chemistry 

 
Sol-Gel Processing Guozhong Cao MSE 
 Daniel Gamelin Chemistry 
 Younan Xia Chemistry 
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Table 5.  Research efforts in “Devices that Serve Us” 
 
 
Research Topics 

 
Faculty 

 
Affiliation 
 

Catalysts Charles Campbell Chemistry 
 Sam Fain Physics 
 Daniel Gamelin Chemistry 
 Eric Stuve ChemE 

 
DNA/Protein/Arrays Charles Campbell Chemistry 
 Daniel Chiu Chemistry 
 Albert Folch BioE 
 Allan Hoffman BioE 
 Patrick Stayton BioE 

 
Nanoelectronics David Cobden Physics 
 Larry Dalton Chemistry 
 Natia Frank Chemistry 
 Daniel Gamelin Chemistry 

 
Nano-MEMS Karl Bohringer EE 
 Guozhong Cao MSE 
 Albert Folch BioE 
 Viola Vogel BioE 
 Paul Yager BioE 

 
Quantum Structures David Cobden Physics 
 Charles T. Campbell Chemistry 
 Daniel Gamelin Chemistry 
 Marjorie Olmstead Physics 
 Younan Xia Chemistry 
   
Single Molecule Detection Daniel Chiu Chemistry 
 Norm Dovichi Chemistry 
 Viola Vogel BioE 
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Table 6.  Research efforts in “Knowledge That Heals Us” 
 
 
Research Topics 
 

 
Faculty 

 
Affiliation 
 

Biomaterials and Tissue Engineering Albert Folch BioE 
 Allan Hoffman BioE 
 Buddy Ratner BioE 
 Patrick Stayton BioE 
 Mehmet Sarikaya MSE 
 Rene Overney ChemE 

 
Cell Signaling Daniel Chiu Chemistry 
 Albert Folch BioE 
 Sarah Keller Chemistry 
 Viola Vogel BioE 

 
Cellular Organelles Daniel Chiu Chemistry 
 Sarah Keller Chemistry 

 
Mechanical Signaling Viola Vogel BioE 

 
Motor Protein Viola Vogel BioE 

 
Nanoscale Signal Transduction Daniel Chiu Chemistry 
 Allan Hoffman BioE 
 Patrick Stayton BioE 
 Viola Vogel BioE 
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Table 7.  Research activities at NUF 
 

 

Research Group 

 

Affiliation 

 

Equipment 

 

Research Area 

 

Viola Vogel BioE Optical 

Microscope 

Molecular shuttles and tracks 

Albert Folch BioE SEM, EBL Bio-MEMS 

Allan Hoffman BioE AFM Biomaterials, Hygrogels 

Buddy Ratner BioE AFM Engineered Biomaterials 

Pat Stayton BioE AFM Drug Delivery 

Paul Yager BioE SEM Microfludics and MEMS 

Larry Dalton Chemistry SEM, EBL Photonics 

Daniel Chiu Chemistry SEM, AFM DNA/Protein Arrays 

Charles Campbell Chemistry AFM DNA/Protein Arrays 

Daniel Gamelin Chemistry SEM Quantum Dots 

Younan Xia Chemistry SEM, EBL Nanomaterials, Self-Assembly 

Bart Kahr Chemistry AFM Biomineraliztion 

Shaoyi Jiang ChemE AFM DNA/Protein Arrays 

Sam Jenekhe ChemE AFM/SEM Photonics, Self-Assembly 

Karl Bohringer EE SEM, EBL MEMS, Implantable Computers 

Bruce Darling EE SEM Microfabrication 

Guozong Cao MSE SEM Sol-Gel, Nanomaterials 

Alex Jen MSE SEM, EBL Organic Materials and Devices 

Kannan Krishnan MSE SEM Photonics, Nanomaterials 

Fumio Ohuchi MSE AFM Material Technology 

Mehmet Sarikaya MSE SEM Biomimetics 

Miqing Zhang MSE AFM Bio-MEMS 

Richard Keil Oceanography SEM Organic Geochemistry 

Krzysztof Palczewski Ophthalmology SEM/AFM Phototransduction in the Retina 

David Cobden Physics SEM, EBL Carbon Nanotubes 
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Appendix 1.  Nanotechnology courses, 2002-2003 
 
FALL 2002 
 
BIOENGINEERING 
BIOEN 599N Nanotechnology Seminar, Vogel (1) (w/CHEM 560A) 
 
CHEMISTRY 
CHEM 560A Nanotechnology Seminar, Campbell (1) (w/BIOEN 599N) 
CHEM 560C Frontiers in Nanotechnology, Xia (3) 
 
ELECTRICAL ENGINEERING 
EE 502 Introduction to Microelectromechanical Systems, Bohringer (3)  
(w/ME 504/MSE 504) 
 
MATERIALS SCIENCE AND ENGINEERING 
MSE 501 Advanced Processing of Inorganic Materials, Cao (3) 
 
PHYSICS 
PHYS 423 Solid-State Physics, Ingalls (3)  
PHYS 428A Selected Topics in Physics, Schick (3) 
 
PHYSIOLOGY AND BIOPHYSICS 
PBIO 520 Physiology Seminar, Wordeman (3) 
 
WINTER 2002 
 
BIOENGINEERING 
BIOEN 490A Engineering Materials for Biomedical Applications, Horbett (3) 
 (joint w/CHEME 490A) 
BIOEN 555A Intro to Biomechanics, Pollack (3) 
BIOEN 576AA Lab Techniques in Protein Engineering, Stayton (3) 
BIOEN 599D Microfabrication and Microfluidics, Yager (3) 
BIOEN 599M Molecular Self-Assembly at Interfaces, Vogel (3) 
BIOEN 599N Nanotechnology Seminar, Vogel (1) (w/CHEM 560A) 
 
CHEMICAL ENGINEERING 
CHEME 490A Engineering Materials for Biomedical Applications, Horbett (3)  
(joint w/BIOEN 490A) 
CHEME 526A Molecular Simulation and Modeling of Materials, Jiang (3) 
CHEME 530A Momentum, Heat and Mass Transfer I. Schwartz (4) 
CHEME 588A Research Applications Microbiology, Lidstrom (1 C/NC) 
 
CHEMISTRY 
CHEM 560A Nanotechnology Seminar Campbell, (1 C/NC) (w/BIOEN 599N) 
 
ELECTRICAL ENGINEERING 
EE 531A Semiconductor Devices and Device Simulations, Dunham (4) 
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Appendix 1, continued 
 
MATERIALS SCIENCE AND ENGINEERING 
MSE 498B Science and Technology of Nanostructures, Krishnan (3) 
MSE 512A Experimental Transmission Electron Microscopy, Sarikaya (3) 
 
MSE 513ZN Transmission Electron Microscopy Lab, Sarikaya (2) 
MSE 565A Electron Theory of Materials, Ohuchi (3) 
 
PHYSIOLOGY AND BIOPHYSICS 
PBIO 520 Physiology Seminar, Wordeman (3)  
 
SPRING 2003 
 
BIOENGINEERING 
BIOEN 592, 492 Surface Analysis, Ratner (3) (w/CHEM E 558, 458) 
BIOEN 455 BioMEMS, Folch (3) 
BIOEN 490 Biomaterials, Hoffman (3) 
BIOEN 555 Introduction to Biomechanics, Pollack (3) 
BIOEN 583 Frontiers in Nanotechnology, Vogel (3) 
BIOEN 599N Nanotechnology Seminar, Vogel (1) (w/CHEM 560A) 
 
CHEMICAL ENGINEERING 
CHEM E 554 Nanoscale Science, Overney (3) 
 
CHEMISTRY 
CHEM 560A Nanotechnology Seminar, Xia (1) (w/BIOEN 599N) 
CHEM 569C Frontiers in Nanotechnology, Xia (3) 
 
ELECTRICAL ENGINEERING 
EE 527 Microfabrication Techniques, Bohringer (3) 
EE 528 Physics and Modeling, Dunham (3) (w/MSE 528) 
 
MATERIALS SCIENCE AND ENGINEERING 
MSE 599K Special Topics in Materials Science, Jen (3) 
MSE 599L Special Topics in Materials Science, Krishnan (3) 
 
PHYSICS 
PHYS 586    Condensed Matter Seminar, Cobden (Credit/No) 
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Appendix 2.  Nanotechnology Seminars, 2001 – 2003 
 
Date Speaker Affiliation Host Title of the Presentation 
     
10/2/01 Hongkun Park Harvard Chiu Transport and Scanned Probe  
   Chemistry Investigation of 1D Nanostructures 
     
10/9/01 James M. Tour Rice University Xia Molecular Computers 
   Chemistry  
     
10/16/01 Marya University of Mayer Quantum Dot Cellular Automata 
 Lieberman Notre Dam Chemistry  
     
10/23/01 Brian Mitchell Tulane Cao Nanostructured Materials: To Buildup or 
  University MSE To Breakdown 
     
10/30/01 Susan M. UC Davis Gamelin The Novel Synthesis of Silicon and  
 Kauzlarich  Chemistry Germanium Clusters and Nanoclusters 
     
11/6/01 William Buhro Washington  Gamelin Monodisperse Metallic Nanoparticles as  
  University Chemistry Catalysis for Semiconductor Quantum  
    Wire Growth 
     
11/13/01 Tom Russell University of Zheng Thin Film Scaffolds and Templates for 
  Massachusetts NSA Nanostructured from Block Copolymers 
     
11/20/01 Kannan M. University of   Magnetic Particles and Nanostructures 
 Krishnan Washington   
     
11/27/01 Shirley Chiang UC Berkeley Donev Studies of Oxygen Adsorbed on Cu(100) 
   NSA And on W(100) by Low Energy Electron 
    Microscopy and STM 
     
12/4/01 Jess Sandia National Schurr Optical and Catalytic Properties of Metal 
 Wilcoxons Nanostructures Chemistry and Semiconductor Nanoclusters, Alloys, 
  and Advanced  And Cluster Arrays 
  Materials   
     
12/11/01 Arthur Nozik National  Radovanovic Carrier Dynamics in Quantum Dots and  
  Renewable NSA Quantum Dot Arrays and Applications 
  Energy Lab  For Photon Conversion 
     
1/8/02 Norm Divuchi University of  The Single Cell Proteome Project 
  Washington   
     
1/15/02 Sigurd Princeton Bohringer Large Area Electronics: Prospects and 
 Wagner University EE Materials 
     
1/22/02 Tejal Ashwin University of Bohringer Micro- and Nanofabricated Therapeutic 
  Illinois at EE Constructs: From Concept to Clinic 
  Chicago   
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Appendix 2, continued 
 
Date Speaker Affiliation Host Title of the Presentation 
     
1/29/02 Henry Hess University of  Molecular Shuttles Based on Motor  
  Washington  Proteins 
     
2/5/02 Scott PNNL Radovanovic Ferromagnetic Oxide Semiconductors 
 Chambers  NSA and Their Role in Spintronics 
     
2/12/02 David Beebe University of Folch Alternative Organic Approaches to Micro 
  Wisconsin- BioE -fludic System Design, Fabrication, and  
  Madison  Operation 
     
2/19/02 Stacey Bent Stanford Campbell Using Chemistry to Modify the  
   Chemistry Semiconductor Interfaces 
     
2/26/02 Mehmet Toner Center for  Folch The Coming Merger of Living Cells and 
  Engineering in BioE Microdevices 
  Medicine   
     
3/5/02 Geoffrey F. UC Gamelin Nano-Material Surfaces, Defects, and 
 Strouse Santa Barbara Chemistry Composite Structures 
     
3/7/02 Paul UC Berkeley Chemistry Inorganic Nanorods: Synthesis, Properties, 
 Alivasatos  Colloquium And Applications 
     
3/12/02 Hannes University of  Method for Simulating Long-Time Scale 
 Jonsson Washington  Evolution of Nanostructures 
     
4/2/02 Dong Qin University of  Building and Mapping Nano-Architecture 
  Washington  at UW Campus 
     
4/9/02 Zhonglin Georgia  Xia Semiconducting Oxide Nanobelts:  
 Wang Institute of Chemistry Structure, Property, and Devices 
  Technology   
     
4/16/02 Gabriel Lopez University of Castner Nanostructured and Smart Materials 
  New Mexico ChemE for BioMEMS Devices and Fluorescence 
    Based High Throughput Screening 
     
4/23/02 Herner Linke University of Hess Ratchets: Muscles, Molecules, and a 
  Oregon BioE Quantum Version of Maxwells Demon 
     
4/30/02 Christopher S. Johns Hopkins Folch Programming Cellular Functions with 
 Chen University BioE Soft Lithographic Interfaces 
     
5/7/02 Richard Carnegie Jenekhe Self-Assembly of Block Co-Polymers 
 McCullough Mellon ChemE And Amphiphilic Polythiophenes into 
  University  Conducting Nanowires 
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Appendix 2, continued 
 
Date Speaker Affiliation Host Title of the Presentation 
     
5/14/02 Andreas Stein University of Zhang Colloidal Crystal Templating of  
  Minnesota NSA Macroporus Materials 
     
5/21/02 Jeffrey R. UC Berkeley Mayers Toward Molecular Data Storage: 
 Long  NSA Directed Assembly of High-Spin Metal 
    -Cyanide Clusters 
     
5/28/02 Shaowei Chen Southern  Xia Gold Nanoparticle Organized Assemblies: 
  Illinois Chemistry Rectified Quantized Charging in Aqueous 
  University  Media 
     
6/4/02 Peidong Yang UC Berkeley Xia Recent Progress on Heterostructured 1-D 
   Chemistry Nanostructures 
     
10/1/02 John Rogers Lucent Xia Soft Materials and Patterning Techniques 
  Technologies Chemistry for Flexible and Nanoscale Devices 
     
10/8/02 A. T. Charles University of Cobden Carbon Nanotube Nanoelectronics: 
 Johnson, Jr. Pennsylvania  The Inside Story 
     
10/15/02 Pavle IGERT   Colloidal Diluted Magnetic 
 Radovanovic Associate, UW  Semiconductor Quantum Dots: 
    From Synthesis to Spintronics 
     
10/22/02 Dan Branton Harvard Sun Nanopore Technology: Prospects for 
   NSA Haplotyping and High-Speed Single  
    Molecule DNA Sequencing 
     
10/29/02 Daniel  North Carolina Xia Multifunctional Gold Nanoparticles for 
 Feldheim State Chemistry Biomolecule Detection and Intracellular 
    Drug Delivery 
     
11/5/02 CNT Directors University of  Nanotechnology at the University of  
  Washington  Washington 
     
11/12/02 Mark Holl University of   Exploring the Transistors: Macro-, Meso- 
  Washington  Micro-, and Nano-fluidics 
     
11/19/02 Michael University of Cobden Nanotube Nanoelectronics 
 Fuhrer Maryland Physics  
     
11/26/02 Brian Mayers IGERT Fellow  Solution-Phase Approach to Chalcogen 
  UW  and Chalcogenide Nanowires 
     
12/3/02 Yadong Yin IGERT  Self-Assembly Approaches to Photonic 
  Associate, UW  Devices 
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Appendix 2, continued 
 
Date Speaker Affiliation Host Title of the Presentation 
     
12/10/02 Guyot University of Gamelin Infrared and Electrochromic Materials: 
 Sionnest Chicago Chemistry Semiconductor Colloid Quantum Dots 
     
1/7/03 Monte Pettitt University of Jiang DNA Chips: Theory and Simulation 
  Houston ChemE  
     
1/14/03 Duncan Hewlett- Fain Molecular Electronics 
 Stewart Packard Physics  
     
1/21/03 Donald Central Jiang The Role of Dendritic Polymers in the 
 Tomalia Michigan ChemE Nanotechnology Revolution 
  University   
     
1/28/03 Debra R. Naval Research Randall The Importance of Nothing in 
 Rolison Laboratory NSA Nanostructured Materials 
     
2/4/03 Ashutosh Duke Castner Nanoscale Biosensors and Biomaterials 
 Chikoti University ChemE  
     
2/12/03 Thomas Risse Fritz-Haber- Robinson Investigation of the Structure and  
  Institute Chemistry Dynamics of Proteins on Surfaces by EPR 
    Spectroscopy 
     
2/18/03 Zuo-Guang Simon Fraser Kahr Polar Nanostructure and Relaxor  
 Ye University Chemistry Ferroelectric Materials 
     
2/27/03 Thomas E. Pennsylvania Xia Nanowires and Self-Assembly:  
 Mallouk State University  Synthesizing the Computer of the Future 
     
3/4/03 Neil University of  Dunham Nanotubes in Electronics: Theory and 
 Goldsman Maryland at  EE Applications 
  College Park   
     
4/1/03 Robert UC Riverside Frank Phenalenyl-Based Neutral Radical  
 Haddon  Chemistry Molecular Conductors 
     
4/8/03 Guillermo UC Jen New Biosensor Strategies Based on Nano- 
 Bazan Santa Barbara MSE Scale Light Harvesting Water Soluble  
    Conjugated Polymers 
     
4/15/03 Michelle D. Cornell Chiu Mechanical Constraints on Gene 
 Wang University Chemistry Expression: Hints from Single Molecule 
    Studies 
     
4/22/03 Bingyun Sun IGERT  Spatially and Temporally Resolved 
  Associate, UW  Delivery of Simuli onto Single Cells 
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Appendix 2, continued 
 
Date Speaker Affiliation Host Title of the Presentation 
     
4/29/03 David Golan Harvard Veatch Single Particle Tracking (SPT) of  
  Medical School NSA Membrane Proteins on Intact Southeast 
    Asian Ovalocytosis Red Blood Cells 
     
5/6/03 Samuel A. Washington Stayton Molecular Imaging and Targeted  
 Wickline University BioE Therapeutics with Perfluorocarbon 
    Nanoparticle 
     
5/13/03 Frank Osterloh UC David Gamelin Clusters of Inorganic Nanoparticles: 
   Chemistry Bonding, Properties, and Applications 
     
5/20/03 Josh Folk MIT Cobden Measuring Electron Spin in Mesoscopic 
   Physics Systems 
     
5/27/03 Robert Chau Intel NSA Nano-Transistor Research fro High- 
    Performance, Low-Power Microprocessor 
    Research 
     
9/30/03 CNT Directors University of  Overview of Center for Nanotechnology 
  Washington  And PhD Option in Nanotechnology 
     
10/7/03 David Ginger University of   From Nanoparticles to Nanolithography: 
  Washington  Dots, Diodes, and DNA 
     
10/14/03 Linda S. PNNL Campbell Supramolecular Electroluminescent 
 Sapochak  Chemistry Zinc (II) Bis(8-Quinolinolato) Chelates 
     
10/21/03 Zhan Chen University of Jiang Molecular Conformation and Chemical 
  Michigan ChemE Group Orientation at Interfaces 
     
10/28/03 John Stickney University of Schwartz Compound Semiconductor Nanostructure 
  Georgia ChemE Formation using Electrochemical Atomic 
    Layer Eptiaxy 
     
11/4/03 Jie Liu Duke Kosar Gaining Control in the Synthesis of Single 
  University NSA Walled Carbon Nanotubes 
     
11/18/03 Xiaogang University of Xia Mechanism-Driven Synthesis and Surface 
 Peng Arkansas Chemistry Chemistry of Colloidal Nanocrystals 
     
11/25/03 Ron Kaback UCLA Special X-Ray Structure and Mechanism of the 
   Seminar Lactose Permease of Escherichia Coil 
     
12/2/03 Evgeni University of  Share-Sensor Properties of Bacteria 
 Sokurenko Washington  Adhesins 
     
12/9/03 Jillian M. University of Xia Synthesis of Nanoscale Organic and 
 Buriak Alberta Chemistry Metallic Features on Semiconductors 
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VIOLA VOGEL and CHARLES T. CAMPBELL 

University of Washington, Seattle, WA 98195-1700, USA. E-mail: vvogel@u. washington.edu 

The University of Washington's Center for Nanotechnology has launched the nation's first doctoral degree 
program in nanotechnology, an undertaking designed to prepare students as leaders in a world in which 
scientific discovery and exploitation of nanoscale phenomena and the engineering of the very small will 
carry the next industrial revolution. The program puts in place a Ph. D. nanotechnology track tied closely to 
other science disciplines. Nine departments take part, and students will earn concurrent degrees in 
nanotechnology and in a discipline of science, engineering or medicine. The effort is funded by a National 
Science Foundation's Integrative Graduate Education Research Training program. 
INTRODUCTION 

NANOTECHNOLOGY has been the fabric of dreams, until recently. Availability of novel technologies in 
the last decade have made it possible to analyze and manipulate synthetic and biological systems at the 
level of single atoms, molecules and supramolecular assemblies. The exploitation of the unique properties 
and phenomena of matter at the nanoscale (1-100 nm) has triggered a revolution in the forefronts of 
science, engineering and medicine. Far-reaching outcomes for the 21st century are envisioned in scientific 
knowledge and in a wide range of technologies, including information technology, healthcare, materials, 
energy and environment. Revolutionary advances in environmentally sustainable technologies and health 
care are urgently needed, especially considering that the world population will likely grow to over 10 
billion in the next century. 

By virtue of the interdisciplinary nature, rapid advances in nanoscale science and engineering can only 
thrive in a collaborative environment where faculty and students from different disciplines discuss ideas, 
collaborate and share their expertise. In most disciplines, however, education has progressed in the past by 
first laying a foundation and then building pyramids of knowledge step by step. This approach to education 
has resulted in a highly specialized workforce. It has promoted enhanced departmentalization in academia, 
each field imprinting its own way of thinking on its scholars and evolving its own languages and acronyms. 
The level of specialization has progressed over the decades. Specialization often deepens the trenches 
between disciplines to such an extreme that publications often became incomprehensible to scholars outside 
the field. Such a divergence in science makes it difficult for one discipline to capitalize on the advances of 
another. 

The discovery of new analytical tools to visualize and manipulate single atoms, however, has marked a 
turning point from divergence to convergence within the scientific community [1-4]. With atomic force 
microscopy, optical tweezers and single molecule spectroscopy at hand, scientists and engineers in a 
variety of fields have started to explore the nanoscale world. The frontiers of many disciplines, including 
physical sciences, biosciences and engineering, have started to converge at the nanoscale, and 
nanotechnology has begun to thrive from this interdisciplinary cross-fertilization [1--4]. Innovations in 
nanoscale science and technology will require an intimate marriage of diverse fields, from theory to 
application, wherein each one learns from the other, and all learn from nature's tool chest in 
nanotechnology. 

Since nanotechnology encompasses a variety of disciplines, including the physical sciences, engineering 
and biomedicine, an educational system focusing on single disciplines will not provide an adequate training 
to graduate students. Already at the graduate level, researchers and engineers need to learn the vocabulary 
and common tools of the other disciplines. They need to be able to communicate and appreciate each 
other's successes. This facilitates that a breakthrough in one field is rapidly picked up and merged with 
technology developed in other disciplines. Engineers need to learn from molecular scientists, and molecular 
scientists have to discover the engineering principles that control the behavior of molecules and self-
assembled supramolecular structures. 
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Figure 1:  Flow diagram of the optional Ph.D. program in Nanotechnology at UW 

ADMISSION TO PARTICIPATING  
HOME DEPARTMENT 

 
ARTS AND SCIENCES ENGINEERING MEDICAL SCHOOL 

 
Chemistry  Bioengineering Biochemistry 
Physics Chemical Engineering Genome Sciences 
  Electrical Engineering  Physiology/Biophysics 
    Materials Science and Engineering 

FULFILLMENT OF ALL  
DOCTORAL REQUIREMENTS OF  

HOME DEPARTMENT 

OPTIONAL Ph.D. IN NANOTECHNOLOGY 
 

REQUIREMENTS 
Laboratory Rotations 

Multidisciplinary Coursework 
Frontiers in Nanotechnology 

Nanotechnology Seminar  
Research Thesis in Nanoscale Science and/or Nanotechnology 

 
 

OPTIONS 
Competition for Graduate Student Awards in Nanotechnology 

(Funded by NSF-IGERT and University of WA) 
Hands-on Training & Research - NanoTech User Facility 

Nanotech Student Association Membership 
Mentoring Program 

Industrial Internship and/or Research at Pacific NW National Laboratory 

 
DUAL Ph.D. DEGREE IN 

"HOME DEPARTMENT" and "NANOTECHNOLOGY" 



 40

 
Int. J. Engng Ed. Vol. 18, No.5, pp. 498-505, 2002  
Printed in Great Britain.  

0949-149X/91 $3.00+0.00 
© 2002 TEMPUS Publications. 

 
Yet, it will remain essential to the vitality of this emerging field of nanotechnology that challenges be 
tackled from different perspectives, by people who communicate well but have different mindsets and 
expertise. Concerted efforts from scientists, engineers and the medical profession will be required. Training 
graduate students so that they can communicate across such boundaries and at the same time have grea t 
depth in selected core area(s) is essential [5-9]. 

Considering the multidisciplinary fabric of nanotechnology, we thought that introducing a stand-alone 
degree programs in nanotechnology where students get an overview of many disciplines, but none in 
sufficient depth to make major contributions, will not give our students the training they need to meet the 
future challenges. Instead, we put in place an 'optional' Ph.D. program in nanotechnology at the University 
of Washington, Seattle, which is tied closely to other science disciplines. (See [10] for an earlier description 
of this program.) 

Nine departments from the three colleges are taking part, and students will earn concurrent degrees in 
nanotechnology and in a discipline of science, engineering or medicine. The departments include 

• Physics 

• Chemistry 

• Materials Science and Engineering 

• Chemical Engineering . Electrical Engineering 

• Molecular Biotechnology (now Genome Sciences) 

• Biochemistry 

• Physiology and Biophysics 

• Bioengineering.  

They are in the Colleges of Arts & Sciences, Engineering, as well as in the Medical School funded through 
a $2.7 million grant from the National Science Foundation's Integrative Graduate Education Research 
Training program (NSF-IGERT) NSF-IGERT award in 2000, our graduate students will receive an in-
depth education in one of nine participating home departments, while they gain early exposure to the other 
disciplines through additional course work, joint seminars, and by being co-mentored across departmental 
lines.   

The goal is that once they leave the program, they will still think like physicists, chemists, biologists or 
engineers, yet they will have developed enough awareness of other disciplines such that they can capitalize 
of their progress. They will have the ability to effectively communicate and to lead interdisciplinary 
research teams in both industry and academia. The total required credits are not an unduly high burden 
either: many of our students pursuing interdisciplinary research projects already choose to take this much 
(or even more) extra course load. The new degree possibilities will allow formal recognition of their 
efforts: it will identify them as having this additional knowledge and experience. 
STRUCTURE OF THE NANOTECHNOLOGY PH.D. PROGRAM 

The flowchart in Fig. I outlines the new graduate educational program in nanotechnology.  The 
participating units include the Departments of Physics, Chemistry, Bioengineering, Chemical Engineering, 
Electrical Engineering, Materials Science and Engineering, Biochemistry, Physiology and Biophysics and 
Genome Sciences from the Colleges Arts and Sciences, Engineering and the School of Medicine, 
respectively. Successful completion will lead to a Ph.D. combining a concurrent degree in Science, 
Engineering, or Medicine with Nanotechnology. In a new field, it is critical to ensure a student's viability 
upon completing the program: brand-new degrees are met with incomprehension, or active distrust, in both 
academia and industry. The field is too young to develop a standalone 'Nanotechnology' Ph.D. Therefore, 
as a realistic next step in the field's evolution, our graduate students can select the 'Option in  
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Nanotechnology’ after being admitted to a participating ‘home’ department. This option combines doctoral 
requirements in a department with additional (nanotech-specific) requirements defined by a steering 
committee. This option will be available to all graduate students who fulfill both departmental and the 
nanotech requirements leading, for example, to a Ph.D. in 'Chemistry and Nanotechnology' or 
“Bioengineering and Nanotechnology”. A joint degree between an established discipline and 
nanotechnology highlights the accomplishments of graduating students who have received an 
interdisciplinary, cutting-edge training. 

To truly innovate, and to integrate graduate student education across department lines, we will set these 
core Ph.D. requirements 

• Laboratory rotations. The best exposure to another discipline, its language and thinking is obtained 
through hands-on research. Therefore, every student must complete at least two onequarter laboratory 
rotations (3 creditslrotation), one in the home department, the second in a different department. The 
student's homedepartment major professor will usually provide the 'home' rotation: a different faculty 
member must guide the non-home rotation. Rotations will ensure students get early exposure to 
different research environments, and become familiar with a wide variety of instrumentation, 
technology, problems, techniques, and cultures. “Hard core scientists” are brought together with 
engineers and physicians. 

• New course on “Frontiers in Nanotechnology”. This three-credit course which is co-lectured by 
nanotech faculty introduces nanotechnology students to the frontiers of nanoscale science and 
nanotechnology. The course covers topics including nanopatterning, nanofabrication, nanoelectronics 
and photonics, nanoparticles and composite materials, nanomechanics, bioanalytical nano-tools, 
nanoscale drug delivery systems and biological nanosystems). It also serves as our major platform for 
recruiting first-year graduate students into our individual labs. Since graduate students from various 
departments participate, this course helps bring a more interdisciplinary student population into 
individual research groups. 

• Other course requirements. To ensure that our nanotech students get both an interdisciplinary 
classroom education and a cross-disciplinary research experience, each must enroll in at least three 
courses (9 credits) relevant to nanotechnology. Two must be outside the home department. The student 
can choose from several courses within each of the following five “topical clusters”: (a) 
“nanoengineered particles and materials”, (b) “microfabrication and nanofabrication”, (c) “analytical 
tools to probe nanostructures”, (d) “nano-biology”, and (e) “nanotech applications”. Table 1 lists the 
nanotechnology related graduate courses that are currently offered at the University of Washington. 

• Thesis research in nanoscale science and/or nanotechnology. Graduate students qualify for the dual 
degree option only if their research advisores) and one other member of their doctoral committee are 
faculty members of the Center for Nanotechnology and if the thesis research is in nanoscale science 
and/or nanotechnology. A Standards Committee ultimately judges whether the research qualifies 
topically for the Nanotechnology Ph.D. option, whereas the Ph.D. exam and thesis reading committees, 
which are set up as usual for any Ph.D. degree in our university, decide if the research and thesis 
qualify in the home department. All members of a student's doctoral committee who are faculty 
members of the Center for N anotechnology advise this Standards Committee on the topical suitability 
of the research and thesis. 

Nanotechnology seminar. This weekly interdepartmental seminar series focuses our intellectual 
interactions. It provides a forum for bringing in national and international leaders in nanoscale science and 
nanotechnology, and to have the nanotech graduate students present their research. Weekly attendance has 
increased from about 30 to often more than 100 listeners. Here faculty, students, industrial partners and 
visitors discuss problems, evaluate results, exchange ideas, get inspirations, and begin collaborations. 
Nanotech students must enroll for at least 4 quarters (1 credit/quarter). More details about the program can 
be found in the Appendix. 
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CHANGING THE EDUCATIONAL LANDSCAPE AT THE UW 

While it is too early to assess the impact of the new Ph.D. program in nanotechnology, profound changes to 
the educational landscape at the UW have already occurred. From internal money of the University of 
Washington (the President's University Initiative Fund), the UW founded a Center for Nanotechnology in 
1997, directed by Profs. Viola Vogel and Charlie Campbell. New research and educational programs are 
thriving since then in nanoscience and nanotechnology. While the Center for Nanotechnology counted 29 
faculty members in 1997, 14 new faculty members were hired in nanoscale science and nanotechnology in 
the Departments of Physics (1), Chemistry (6), Chemical, Engineering (2), Electrical Engineering (1), 
Materials Science and Engineering (3), and Bioengineering (1). 
 

The Center for Nanotechnology currently counts more than 65 faculty from the Colleges of Arts and 
Sciences, Engineering, Pharmacy and School of Medicine (see www.nano.washington.edu for details on 
our faculty research programs in nanoscale science and technology as well as our educational programs and 
job information). 

Table 1. Graduate courses in nanoscale science and nanotechnology currently offered at the University of 
Washington, grouped by topical clusters 

 
Nanoengineered Particles and Materials Polymeric materials 

Molecular self-assembly at interfaces 
Dyes as molecular probes 
Surface chemistry and functionalization 
Chemistry and physics of nanomaterials 
Nanoscience and nanotechnology 
Nanoscale science I 
Tribology and contact mechanics 
Advanced processing of inorganic materials 
Sol-gel processing 
Theory of polymers 
Solid-state physics of semiconductors 
Solid-state physics 
Condensed matter physics 

Microfabrication & Nanofabrication Bioengineering applications in microfabrication 
Solid-state laboratory techniques 
Semiconductor devices and device simulation 
Microelectromechanical systems (MEMS) 

Analytical Techniques to Probe Nanostructures Surface analysis 
Spectroscopic characterization of organic molecules 
Spectroscopic techniques for structural 
identification 
Select topics in physics: scanning probe microscopy 

Nano-Biology Introduction to Biomechanics 
Lab techniques in protein engineering 
Biomembranes: Organic and bio-organic chemistry 
of nucleic acids and proteins Protein machines: 
Mechanics of motor proteins and the cytoskeleton  

NanoTech Applications Biosensors  
Thin film science 
Engineering and technology 
Technologies for protein analysis 
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Getting faculty and students organized around a cross-cutting theme such as nanotechnology, the Center for 
Nanotechnology already has had considerable impact on graduate education. Before 1997, for instance, 
both students and faculty were often unaware of courses and resources outside their home departments. The 
UW had offered five different surface science courses, independently taught in the departments of Physics, 
Chemistry, Chemical Engineering, and Bioengineering. Very few of these and other courses ever had 
students (or faculty!) from other departments. These days, students entering the graduate programs on 
campus now find all the courses of relevance to nanotechnology being co-listed on our website 
www.nano.washington.edu.  

After assessing the cumulative content of already existing courses, new courses covering nanoscale 
phenomena and how they can be exploited for technological advances have been developed in synchrony 
between the participating departments. Furthermore, the requirement that graduate students have to take 
courses outside their home department in order to qualify for the Ph.D. in Nanotechnology has tripled the 
number of students in some of our graduate courses. The questions asked from different academic 
perspectives have enriched the learning experiences within those classes. Students from different 
departments are thus meeting each other early in their careers and learn about each other's research 
interests. Friendships are born that facilitate future collaborations. Indeed, these students got together and 
formed the Nanotechnology Students Association in 2000, the first organization of its type, we believe. 
They hold regular meetings and organize both scientific and social get-togethers. Sarah Veach, a third year 
graduate student in Physics and current Vice-President of our Nanotech Student Association states: 

“By far the most beneficial aspect to my involvement in the Nanotechnology program is that I now 
have an avenue to interact with other students and faculty members outside my department. My 
research is interdisciplinary and there are few members of my home department that I can approach 
to discuss problems, potential research directions, or future job opportunities. Through the 
nanotechnology courses, seminars, and student group I have been able to do all of these things, plus 
I am constantly learning about new research directions and cutting edge techniques.” 

Finally, we provide graduate student support to about 25 graduate students annually (funded through a NSF 
Integrative Graduate Education Research Training program in Nanotechnology, and the University 
Initiative Fund). The graduate students are selected annually based on a competitive research proposal 
exploring new frontiers in nanoscale sciences and technology. Some of these early exploratory investments 
have already returned on the investment, leading to large new grants bringing research dollars to the 
University of Washington. 

Another crucial component of graduate education is access to state-of-the-art equipment to probe, analyze 
and manipulate samples at the nanoscale. The Center for Nanotechnology has established the Nanotech 
User Facility, managed by Dr. Dong Qin, which offers to our students access to and training on 
sophisticated instrumentation for nanotechnology research (e.g. atomic force microscopy, scanning 
tunneling microscopy, other electron microscopies, thin film deposition equipment, micro contact printing, 
etc.). 

In addition, we have recently established a Joint Institute for Nanoscience between UW and Pacific 
Northwest National Laboratories (PNNL), Richland W A, which will allow our students access to facilities 
at the environmental molecular science laboratory (EMSL), and will also allow them to pursue thesis 
research co-advised by staff scientists of a national laboratory. 
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the described Ph.D. program in Nanotechnology would not have been possible without the generous 
support of Marsha Landolt (Dean of the Graduate School), Denice Denton (Dean of the College of 
Engineering), Gary Christian (Divisional Dean of Arts and Sciences), Mary Lidstrom (Associate Dean of 
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 44

 
Int. J. Engng Ed. Vol. 18, No.5, pp. 498-505, 2002  
Printed in Great Britain.  

0949-149X/91 $3.00+0.00 
© 2002 TEMPUS Publications. 

 
of the participating departments: Yongmin Kim (Bioengineering), Eric Stuve (Chemical Engineering), 
Howard Chizeck (Electrical Engineering), Rajendra Bordia (Materials Science & Engineering), Paul 
Hopkins (Chemistry), David Boulware (Physics), and Alan Weiner (Biochemistry). Major contributions to 
establishing this program were furthermore made by Dong Qin (Manager of the Nanotech User Facility), 
Jayne Muir (Program Manager of the Center for Nanotechnology), Mark Carter (Program Coordinator), 
Eric Shulenberger (Assistant to the Vice Provost), Lee Chetham (Executive Director of Washington 
Technology Center), and by our CNT faculty members and graduate students. 
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APPENDIX 
Formal procedure for granting the Ph.D. in Nanotechnology 
Above, we presented a broad overview of this Nanotechnology Ph.D. program. In the sections below, we 
outline some of the administrative details of this new Nanotechnology Ph.D. and its logistics. This formal 
procedure upon which a Ph. D in Nanotechnology will be granted had to be approved by the chairs of the 
nine participating departments. The typical timeline for a nanotechnology (NT) Ph.D. student's progress is 
as follows . Application and admission to Ph.D. program of a participating home department. 

• Application for the Nanotechnology Ph.D. option program to the Center for Nanotechnology 
(CNT), and acceptance. 

• Selection of Ph.D. supervisory committee and program development. (Advisor and at least one 
other committee member must be a CNT faculty member.) 

• Completion of all requirements of home department needed for the Ph.D. Candidacy (i.e. General) 
Exam. 

• Completion of NT -specific requirements (possibly simultaneous with above step). .  

• Presenting the proposed thesis topic for certification as 'NT-qualified' preferentially before the 
Ph.D. Candidacy (i.e. General) Exam as further outlined in below, 

• Passing the Ph.D. Candidacy (i.e. General) Exam. Giving a copy of signed warrant, proving pass 
to NT-Ph.D. program manager for file. 

• Completion of lab rotation requirement (possibly done wholly or partially before the Ph.D. 
Candidacy (i.e. General) Exam) 

• Dissertation (thesis) research and writing, 

• Confirming the dissertation (thesis) to be 'NT-qualified'. 

• Passing final Ph.D. exam. Giving a copy of signed warrant, proving pass to NT-Ph.D. program 
manager for file. 

• . The degree will read: 'Ph.D. in [Home Department] and Nanotechnology'. 

 

Details of requirements for NT Ph.D. 

The course requirements are intended to give the student 

(a) a solid foundation in selected areas within nanotechnology; 

(b) a broad-based but less in-depth overview of the entire arena of nanotechnology; 

(c) the solid base in the home department field expected of someone with that Ph.D. degree. 

Ideally, the student will learn through these usable skills in selected areas of nanotechnology, and gain 
enough of a broad view of the rest of nanotechnology to know what is experimentally or theoretically 
possible there, and to know where to go to learn more about those other areas of nanotechnology if needed. 
Each NT student must:  

1. Complete the home department's course requirements and other requirements for the Ph.D. 
Candidacy (i.e. General) Exam, and 

2. Complete the new 'Frontiers in Nanotechnology' course (3 credits) with a grade of at least 3.3 or 
CR. This course introduces students to the frontiers of nanoscale science and nanotechnology. It is 
a regular course taught jointly by nanotech faculty. The course both introduces students to the  
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thrust areas (nanopatterning, nanoparticles and composites, nanomechanics, bio-analytical nano-
tools, and nanoscale drug delivery systems), and serves as a major platform for recruiting first-
year graduate students into nanotechnology-related Ph.D. research. Two CNT faculty (from two  
 
colleges) organized and co-teach this course. Other CNT faculty discuss their research fields, as 
guest lecturers. Since graduate students from various departments participate, this course helps 
bring a more interdisciplinary student population into individual research groups. This course can 
also serve toward required course credits for the home department, if allowed by the standard rules 
of the home department. 

3. Complete at least 9 graded course credits relevant to NT with a minimum GPA of at least 3.5. Six 
(6) of these credits must be outside the home department. The student can choose from several 
courses within each of these “topical clusters”: (a) “nano-engineered particles and materials”, (b) 
“micro fabrication and nano-fabrication”, (c) “analytical tools to probe nanostructures”, (d) 
“nanobiology”, and (e) “nanotech applications”. A detailed list of existing appropriate (i.e., 'NT-
relevant') courses is given in our web page, where it is updated periodically. This web page also 
lists in more detail the requirements for the Nanotechnology Ph.D. program. These courses can 
also serve toward required course credits for the home department, if allowed by the standard rules 
of the home department. Note that some of the courses on this list may only be offered every few 
(or several) years and some may be discontinued eventually, at the desire of the department, which 
offers the course. A mechanism for adding courses to this list is also in place. 

4. Students must also take at least four quarters (at one credit each) of the 'Nanotechnology Seminar' 
(a weekly interdepartmental seminar course (listed as Chemistry 560A and Bioengineering 599) 
that focuses on intellectual interactions of the UW NT community, allows NT students to present 
their own research, and provides a forum for bringing in national and international leaders in 
nanoscale science and nanotechnology). (See http://www.nano.washington.edu) for a list of recent 
speakers.) This course can also serve toward required course credits for the home department, if 
allowed by the standard rules of the home department. 

The Ph.D. Candidacy (i.e. General) Exam is that required in the student's home department. However, the 
research advisor and at least one member of the student's committee must be CNT faculty. (See 
www.nano.washington.edu for an updated list of CNT faculty.) The student also must present his/her 
proposed research to the Nanotechnology Standards Committee (NT-Standards Committee or NTSC) for 
approval as being of appropriate content for a Nanotechnology Ph.D. For this purpose, the student and 
research advisor(s) are expected to justify why the research topic qualifies as being of appropriate content 
for the Nanotechnology Ph.D. option. 

Thesis research, writing and progress evaluation: these will be monitored and facilitated by the student's 
Ph.D. Supervisory Committee. That committee should include the student's chief research advisor(s), who 
must be CNT faculty, and one additional CNT faculty, who help guide the student so that the thesis 
research continues to qualify for the NT Ph.D. option. 

Final Ph.D. Exam: will be according to the exam requirements of the student's home department. The 
advisor as well as one member of the reading committee has to be members of the Center for 
Nanotechnology. At the time that the student's Reading Committee signs the Final Exam Request Form 
(i.e., after they have seen a full thesis draft, at least three weeks prior the Final Exam date), the student 
submits a 1- or 2-page statement (assigned by his/her Ph.D. advisor) to the Chair of the NT-Standards 
Committee recommending that the thesis be approved, summarizing the dissertation content with respect to 
nanotechnology, and outlining whether the objectives defined in the Ph.D. Candidacy (i.e., General) Exam 
have been met, or how and why they have been changed. (The student normally writes the first draft of this 
and the Ph.D. advisor then edits it.) The second CNT faculty member on the Reading Committee sends an 
independent note to the Chair of the NT-Standards Committee, again three weeks prior the dissertation 
defense (i.e., Final Exam), confirming that the content of the thesis is of appropriate content for a 
Nanotechnology Ph.D. 
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Summary of Nanotechnology-Specific Ph.D. requirements: In addition to the home department's normal 
requirements for the Ph.D., every NT student must do the following before the Ph.D. Candidacy (i.e., 
General) Exam 
 
1. Fulfill NT -specific course distribution requirements (9 graded credits of NT -relevant graded electives, 

3 credits of 'Frontiers in Nanotechnology', 4 credits of Nanotechnology seminar) 
2. Fulfill all those course requirements and other requirements within the home department, which are 

required before the Ph.D. Candidacy (i.e., General) Exam. 
3. Have the proposed Ph.D. research topic approved by the Standards Committee as having a sufficient 

nanotechnology component to qualify for the NT-Ph.D. (This may also be done shortly after the Ph.D. 
Candidacy (i.e., General) Exam). 

Before the Ph.D. Final Exam, the student must 
• Work for the equivalent of at least one quarter in each of two NT faculty laboratories, in two different 

departments (or do the optional external internship) and have this approved by the Standards 
Committee as fulfilling the 'lab rotation' requirement. 

• Have the Ph.D. dissertation research topic approved by the Standards Committee as having a 
nanotechnology component that qualifies for the NT-Ph.D. 

Administrative issues: Example positions, committees and administrative details that must be in place for 
this program to function include 
1. Director and steering committee. We have a Ph.D. program director (appointed by the Dean of the 

Graduate School, preferably also the CNT director, currently Prof. Viola Vogel), a co-director 
(appointed by the Dean of the Graduate School, preferably the CNT co-director, currently Prof. 
Charles Campbell) and a Program Steering Committee (“PSC”). The PSC is chaired by the program 
director and includes a faculty member from each NT-Ph.D.-participating department, appointed by 
the departmental chair. The steering committee will meet as needed, but at least quarterly, to review 
and set program requirements, procedures, and direction. The committee members will be re-appointed 
every three years or as necessary due to retirement and other reasons. The PSC will decide if 
departments should be admitted to the NT-Ph.D. Program as a participating department (upon petition 
by that department). The PSC will decide if courses should be added to the list in Appendix A. 
Departments may petition the committee to have one or more of their courses added. 

2. Interdepartmental coordination. Each participating department will appoint ONE person (with an 
alternate) to be departmental point of contact with the NT-Ph.D. program. Initially, this will be the 
Departmental Chairperson: we expect and prefer that this “point” person be the Steering Committee 
member from that department. This point person should be prepared to answer questions from students 
and faculty of that department concerning this program, or know where to direct them if unsure of 
answer. 

3. Nanotechnology Standards Committee (NTSC). This committee consists of five members from 
different participating departments, including its Chair, who will all be appointed by the Director with 
concurrence from the Co-Director, normally from the members of the Steering Committee. This 
committee must approve the student's research topic as being “nanotechnology relevant” at both the 
proposal stage (i.e., at the time of the Ph.D. Candidacy (i.e., General) Exam) and at the final stage (i.e., 
based on the dissertation content). This committee also must approve the student's request for Lab 
Rotation equivalency. The Chair and committee members will be re-appointed every two years or as 
necessary. For policy-level matters, the primary contact for the representatives to the PSC and NTSC 
will be with the Director. 

4. Staff for advising and records keeping. For day-to-day operational details such as class listings and 
scheduling, obtaining departmental course-codes for new offerings, advertising, scheduling of visiting 
lecturers and the like, the committee members, departmental representatives and students will work 
through the NT-Ph.D. Program Manager, a full-time position. This Program Manager will help advise 
students, help them with application forms and procedures, and keep their records. We have devised a 
simple tracking system for monitoring all NT-Ph.D. students' progress. 
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Appendix 4.  Students in the Optional Ph.D. Program in Nanotechnology 
 
Name 
 

Affiliation 
 

Advisor 
 

Research Topic 
 

Arvindan, Nallakkan ChemE Stuve Development of Microreactor Systems  
Graduated in 2003     for Electrocatalytic Studies of Methanol 
(IGERT Associate)     Oxidation at Elevated Temperatures 
        
Akelaitis, Andrew Chemistry Dalton N/A (Second Year) 
        
Beerman, Michael MSE Krishnan Dipole Interactions in Self-Assembled  
(Early Bird Fellow)      Superlattice Structures of Magnetic 

      
Nanoparticles   
 

Buenviaje, Cynthia ChemE Overney Nanoscopic Phase Transitions of 
Graduated in 2001     Confined Thin Films Using Atomic  
(IGERT Fellow)     Force Microscopy 
        
Chen, Chih-Chen BioE Folch Microfluidic Systems for Single Cell 
      Analysis 
        
Chen, Jingyi Chemistry Xia Synthesis and Self-Assembly  
(IGERT Associate)      of Metal Nanostructures 
        
Clemmens, John BioE Vogel Engineering Surfaces for Directed  
Graduated in 2003     Motion of Motor Proteins: 
(IGERT Fellow)     Building a Molecular Shuttle System 
        
Diebel, Milan Physics Dunham Ab-initio Calculations to Model 
      Anomalous Fluorine Behavior 
        
Donev, Jason Physics Fain Surface Diffusion Parameters and  
(IGERT Fellow)     Crystallization Kinetics for Amphrous 

      
Solid Water 
 

Doot, Bob BioE Vogel Topography Directed Microtubule  
      Polymerization  
        
Fifield, Leo Chemistry Dalton Advanced Electro-Optic Chromophores 
      Based on Aligned Carbon Nanotubes 
        
Gates, Byron Chemistry Xia Self-Assembly Approaches to 
Graduated in 2001     Nanostructured Materials 
(IGERT Fellow) 
       
Hammond, Scott Chemistry Dalton  N/A (Second Year) 
    
Hankins, Tylor Chemistry Callis Development and Application of   
   Oxygen Phosphorescent Based 

   
Nanoparticle Sensors  
 



 49

 Appendix 4, continued 
 
Name 
 

Affiliation 
 

Advisor 
 

Research Topic 
 

Hawley, Stephen EE Chizek Modeling and Control of Self-Assembly  
   Process 
    
Herguth, Petra MSE Jen Development and Synthesis of Luminescent 
Graduated in 2003     Conjugated Copolymers and Their  
(IGERT Associate)     Fabrication into Polymer LEDs 
        
Kosar, Fettah BioE Folch Nanohole Arrays for Parallel Patch- 
(IGERT Associate)     Clamping  and High Resolution Delivery 

      
of Biochemical Factors to Cells  
 

Lawson, L. Rhys Chemistry Dalton Tunable Photonic Crystals 
(IGERT Fellow) 
       
Li, Lingyan ChemE Jiang Nanoscale Chemical, Structural and  
(IGERT Associate)     Biological Properties of Self-Assembled  

      
Monolayers  
 

Liu, S (Michelle) MSE Jen Development of Novel Conjugated  
Graduated in 2003     Polymers for Light-Emitting Diodes 
(IGERT Associate) 
       
Ohta, Taisuke MSE Ohuchi New Silicon Compatible Materials for  
(IGERT Associate)     NanoDevices 
        
Radonovic, Pavle Chemistry Gamelin Synthesis, Spectroscopy and Magnetism  
(IGERT Associate)     of Nanocrystalline Magnetic  

      
Semiconductors 
 

Schmidt, Diedrich Physics   The Growth and Electronic Structure of  
      Cobalt Doped Anatase (TiO2) 
    
Sullivan, Philip Chemistry Dalton N/A  (Second Year) 
        
Tourovskaia, Anna BioE Folch Quantitative Description of  
(IGERT Associate)     Neuro-Muscular Synaptogenesis 
        
Veiseh, Mandana MSE Zhang Protein and Cell Patterning for  

      
Biomedical Applications 
  

Yin, Yadong MSE Xia Self-Assembly Approaches to 
Graduated in 2003     Photonic Structures 
(IGERT Associate) 
      
Zheng, Lixin MSE Jen Design, Synthesis and Characterization 
Graduated in 2003     of Organic and Polymeric Materials 
(IGERT Associate)       



 100

September 23, 2003 
 

Session D:                    Nanocatalysis (Don Baer, Chair) 
    
8:30 - 9:15 Pacchioni, G., Dipartimento di Scienza dei Materiali, Milan 

  
Metal Atoms and Clusters on MgO Thin Films: Theory and 
Experiment 

9:15 - 9:35 Apra, E. and Bylaska, E., PNNL 

  
Use of the NWChem Computational Chemistry Software in 
Nanotechnology Research 

9:35 - 9:55 Campbell, C. T., Chem/UW 

  
Catalysis by Nanoparticles:  State of the Art and Promises for the 
Future 

9:55 - 10:15 Baer, D., PNNL 
  Characterization and Properties of Iron and Iron-Oxide Nanoparticles

10:15 - 11:00 McFarland, E., UC Santa Barbara 
  Big Reactions on Small Clusters  

11:00 - 11:20 Chambers, S., PNNL 
  MBE Growth and Properties of Fe- Cr- and Mn-Doped TiO2 

11:20 - 11:30 Kaspar, T. C. and Rogers, B., UW/PNNL 
  Materials Characterization of Epitaxial TiO2 and CoxTi1-xO2-x  
  Deposited on Si(001) by Molecular Beam Epitaxy 

11:30 - 11:40 Tait, S., Dohnalek, Z., Kay, B., and Campbell, C. T., UW/PNNL 
  Pd Nanoparticles on MgO(100): Model Catalysts to Probe Particle 
  Size Effects in Alkane Activation 

11:40 - 12:00 Saraf, L. V., PNNL 
  Correlation of Oxygen Diffusivity with Grain-Size and Its Impact on  
  Ionic Transport Properties in Nanocrystalline CeO2 

12:00 - 12:20 Thevuthasan, S., PNNL 
  Influence of Multiple Interfaces on Oxygen Ionic Conductivity in  
  Gadolinia-doped Ceria and Zirconia Nanofilms 

12:20 - 2:10 
 
Poster Session and Buffet Luncheon 

    
 



 101

 
 

Session E:                    Nanotechnology and Biology (Charles T. Campbell, Chair) 
    
2:10 - 2:55 Vogel, V., BioE/UW 
  Engineering Principles of Biological Nanosystem 

2:55 - 3:15 Sarikaya, M., MSE/UW 
  Molecular Biomimetics: Nanotechnology through Molecular Biology

3:15 - 3:35 Ackerman, E., PNNL 
  Immobilized Enzymes in Functionalized, Nanoporous Silica 

3:35 - 3:55 Hess, H.,  BioE/UW 

  
Nanodevices Based on Biomolecular Motors: Design and 
Applications 

3:55 - 4:05 Liang, Y. and Palczewski, K., Ophthalmology/UW 

  
Organization of the G Protein-Coupled Receptor Rhodopsin and 
Opsin in Native Membranes by Atomic Force Microscopy 

4:05 - 4:15  Veatch, S. and Kelly, S., Chem and Physics/UW 
  Immiscibility in Model Lipid Membranes 

4:15 - 4:25 Hull, J. and Castner, D., ChemE/UW 
  Investigation of the Binding Mechanism of the Bacterial Adhesin 
  Scp to Fibronectin 

4:25 - 4:45  Stedman, K.,  Portland State University 
  Extremophiles and their Viruses in Nanotechnology 

4:45 - 4:55  Kohler, N. and Zhang, M., MSE/UW 
  Superparamagnetic Nanoparticles for Imaging 

4:55 - 5:15  Kim, J., PNNL 

  
Single Enzyme Nanoparticles Armored by a Nanoscale 
Organic/Inorganic Network 
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Poster Session (September 23, 2003) 
 

Zheng, J. and Jiang, S., ChemE/UW 

Non-Fouling Mechanism, A Molecular Simulation Study 

Ngo, L. T., Tait, S. L., Yu, Q., Fain, S. and Campbell, C. T., Chem/Physics/UW 

Sintering and Reactivity of Pd Nanoparticles on α-Al2O3(0001)-Supported Catalysts for Methane Combustion 

Diaz, S., Smedh, M., Shamir, N. and Campbell, C. T., Chem/UW 

Adsorption Microcalorimetry on Thick Single Crystalline Samples  

Schmidt, D. A., Ohta, T., Yu, Q., Chambers, S. A. and Olmstead, M. A., Physics/UW/PNNL 

Preparation of Lanthanum Aluminate (LaAlO3) Substrates for MBE Growth of TiO2 

Ohta, T., Klust, A., Adams, J. A., Yu, Q., Olmstead, M. A. and Ohuchi, F. S., MSE/Physics/UW 

Heteroepitaxy of III-Se Materials for Their Applications to Nanoelectronics: Compatibility to Si and Their Growth 

Studied by in-situ Scanning Probe Microscopy 

Mao, D. and Dovichi, N., Chem/UW 

Single Copy Detection of Gene Expression in Individual S. Cerevisiae Cells 

Wickes, B. and Castner, D., ChemE/UW 

Investigation of Pattern Fidelity and Self-Assembly of DNA-Thiol Patterns by ToF-SIMS Image Analysis 

Li, N., Keenan, T. M. and Folch, A., BioE/UW 

Neuronal Growth in Micro/Nanofluidic Devices 

Chen, C. and Folch, A., BioE/UW  

Grayscale Photolithography Using Microfluidic Photomasks 

Hsu, C. H., Chen, C. and Folch, A. BioE/UW  

“Microcanals” For Micropipette Access to Single Cells in Microfluidic Environments 

Stucky, N., Kosar, T. F., Chen, C. and Folch, A., BioE/UW 

3D PDMS-Based Arrays of Nanoholes for Cellular Analysis  

Boggy, G., Keenan, T. M., Hsu, C. H. and Folch, A.,  BioE/UW 

Microvalve Devices for Chemotaxis Studies 

Tourovskaia, A. and Folch, A., BioE/UW 

Synaptogenesis on a Microfludic Chip 

Chen, Y. C., Yan, M., Wang, Z. and Prahl, S. A., Oregon Health & Science University/PSU 

Fluorescence Anisotropy Study of Molecularly Imprinted Polymers  

Roberts, B., Pakhomov, A. B. and Krishnan, K. M., MSE/UW  

ZnO-Based Diluted Magnetic Semiconductors through Ion Beam and Magnetron Sputtering 

Bao, Y., Beerman, M. and Krishnan, K. M., MSE/UW 

Controlled Self-Assembly of Colloidal Cobalt Nanocrystals 

Chou, T. P and Cao, G., MSE/UW 

Ordered, Dye-Functionalized Titania Nanostructures for Photoelectrochemical Applications 

Limmer, S. and Cao, G., MSE/UW 

Sol Electrophoretic Growth of Oxide Nanostructures 

Lin, Y., Liu, J. and Wang, J., PNNL/NMSU 

Electrochemical Sensors and Biosensors Based on Conductive Nanomaterials  
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Liu, S., Jeffryes, C., Rorrer, G. L., Chang, C. and Wang, C., OSU/PNNL 

Characterizations of Biogenic Silicon-Germanium Oxide Nanocomposites 

Li, D. and Xia, Y., Chem/UW 

Fabrication of Ceramic Oxide Nanofibers by Electrospinning 

Wang, Y., Jiang, X. and Xia, Y., Chem/UW 

Polyol-Mediate Approach to TiO2 and SnO2 Nanofibers under Mild Conditions 

Sun, Y. G. and Xia, Y. Chem/UW 

Synthesis and Characterization of Metal Nanostructures with Hollow Interiors 

Ren, J. and Yan, M., Portland State University 

Polymer Thin Films Covalently Immobilized by Thermal and Photochemical Initiation 

Harnish, B. and Yan, M., Portland State University 

Polymer Ultrathin Films and Multilayers Generated by UV Irradiation 

Moeck, P., Portland State University 

Endotaxial Growth and Structural Transitions of Quantum Dots in Si Matrix 

Moeck, P. and Pierz, K.,  Portland State University 

Crystallographic Structure and Photoluminescence of Atomically Ordered (Cd,Mn,Zn)Se Quantum Dots in Matrix 

Bryan, J. D. and Gamelin, D., Chem/UW 

Colloidal Transition Metal Doped TiO2: Precursors to Spintronic Materials 

Schwartz, D., Norberg, N., Nguyen, Q., Parker, J. and Gamelin, D., Chem/ UW 

Synthesis and Spectroscopy of Colloidal ZnO Diluted Magnetic Semiconductor Quantum Dots 

Kittilstved, K., Schwartz, D., Joly, A. and Gamelin, D., Chem/UW/PNNL 

Classical and Dynamic Spectroscopy of Ni2+ in Nanoscale II-VI Semiconductors 

Norberg, N., Radovanovic, P. V., Schwartz, D. S., Amonette, J. E. and Gamelin, D., Chem/UW 

Magneto-optical and Magnetic Studies of Diluted Magnetic Semiconductor Nanocrystals 

Radu, I., Hanein, Y. and Cobden, D., Physics/UW  

New Techniques for Controlling the Growth of Single-Walled Carbon Nanotubes  

Patel, D. G., Benedict, J. B. and Frank, N., Chem/UW 

Crystalline State Photoisomerization in a Novel Class of Photochromes 

Gable, S. L. and Frank, N., Chem/UW 

Role of Magnetic Nanoparticles in Signal Transduction Pathways: Magnetotactic Bacteria 

Wang, C. M., Zhang, Y., Shutthanandan, V., Thevuthasan, S., Baer, D. R. and Thomas, L. E., PNNL 

Precipitation of Au Nanoclusters in TiO2 

Gutowski,1,2 M., Jaffe, J., 1 Yakovkin, I. N. 1,3 and Dupuis, M.1,PNNL 

Theoretical Studies of Nanoscale Heterojunctions Fe2O3/Cr2O3 and Si/SrTiO3 

Bachorz, R., Haranczyk, M., Dabkowska, I., Miller, J., Dupuis, M. and Gutowski, M., PNNL 

Modeling of Damaged DNA at the Density of Functional Level of Theory 

Gross, G. M., Synovec, R. E. and Grate, J. W., Chem/UW/PNNL 

Fundamental Studies of Monolayer-Protected Nanoparticles by Gas Chromatography 

Breneman, W., Advanced Silicon Materials, LLC 

Synthesis and Properties of Nanosized Polysilicon 

Doot, B., Clemmens, J., Hess, H., Matzke, C.1, Bachand, G.2, Bunker, B.2 and Vogel, V., BioE/UW 

Biomolecular Motors in Hybrid NEMS and MEMS Devices 
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Technology Forum: Nanotech Meets Business 
September 18, 2002 

 
1:00-1:30 Viola Vogel, BioE/UW  
  Nanotechnology - an Overview  
 
1:30-2:30 Avogadro Partners, Seattle 
  The Emerging Age of Nanobusiness 
 
2:30-2:50  Break 
 
  Panel Discussion (20-minute presentation and 10-minute Q&A) 
 
2:50-3:20  Amazing Materials 
 
  Walt Mahoney (moderator) 
  Larry Dalton, Chem/UW 
  Paul Burrows, PNNL 
  Younan Xia, Chem/UW 
 
3:20-3:35 Break 
 
3:35-4:05 Nanotechnology and Healthcare 
 
  Viola Vogel, BioE/UW (moderator) 
  Pat Stayton, BioE/UW 
  Norm Dovichi, Chem/UW 
  Paul Yager, BioE/UW 
 
4:05-4:15  Break 
 
4:15-4:45 Nanotechnology for the Environment 
 
  Charlie Campbell, Chem/UW (moderator)   
  Don Baer, PNNL 
  Eric Stuve, ChemE/UW 
  Jud Virdin, PNNL 
 
4:45-5:00 Adjourn 
 
5:00-7:00:  Reception 
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Nanoscale Science and Technology Workshop 2002  
September 19 

 
8:30-8:35  Welcome (Viola Vogel) 
 
Session A: Photonics and NanoMaterials (Burrow, Chair) 
 
8:35-9:15 Liu, J., Sandia National Laboratories 
  Self-Assembly and Growth of Extended and Oriented Nanostructures 
 
9:15-9:35 Jen, AK-Y, MSE/UW 
  Nanoscale Tailored Structures for Photonics and Molecular Electronics 
 
9:35-9:55 Dohnálek, Z., Smith, R.S. and Kay, B. D., PNNL 
  Chemical Activity of Nanoporous Materials  
 
9:55-10:10 Break 
 
10:10-10:30 Overney, R. M., ChemE/UW 
  Confinement Effects on Transport Properties in the Interfacial Region 
 
10:30-10:50 Chambers, S. A., Droubay, D., Tuan, A. C., Wang, C.M., Heald, S.M., 
  PNNL 
  Co-doped TiO2 Anatase – A New Material for Spintronics 
 
10:50-11:10  Jiang, S. Y., ChemE/UW  
  Molecular Engineering of Surfaces for Sensing and Detection 
 
11:10-11:30 Gamelin, D. Chem/UW 
  Colloidal Transition-Metal-Doped ZnO Quantum Dots 
 
11:30-11:40 Mayers, B. T. and Xia, Y., Chem/UW 
  Shaped Controlled Synthesis at the Nanoscale 
 
11:40-11:50 Radovanovic, P. and Gamelin, D., Chem/UW 
  Optical and Magneto-Optical Spectroscopy of Diluted Magnetic   
  Semiconductor Quantum Dots 
 
11:50-12:00 Donev, J. M. K., Long, B. R., Bollinger, R., Yu, Q., and S. C. Fain, Jr.  
  Physics/UW 
  Effects of Molecular Transport at the Nanoscale on theMorphology of  
  Vapor-Deposited Amorphous Solid Water (ASW) at T<150K 
 
12:00-12:10 Schmidt, M., Djalali, R., and Stephan, T. University of Mainz, Germany 
  Nanostructured Cylindrical Brush Polymers: From Molecular Templates  
  to Responsive Macromolecules 
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Nanoscale Science and Technology Workshop 2002 
September 19 

 
12:15-2:00  Poster Session and NUF Open House at Fluke Hall 

 
Session B:  Nanocatalysis (Campbell, Chair) 
 
2:00-2:45 Libuda, J. Fritz-Haber-Institute, Berlin 
  Nanostructured Model Catalysts: Methods - Mechanisms - Kinetics 
 
2:45-3:05 Campbell, C. Chem/UW 
  Catalysis by Nanoparticles:  State of the Art and Promises for the Future 
 
3:05-3:25 Baer, D. PNNL 
  Application to the Reaction of Nanoparticulate Iron and Iron-   
  Bimetallic Compounds with Chlorinated Hydrocarbons and Oxyanions 
 
3:25-3:35 Tait, S. L. Jr., Ngo, L. T., Yu, Q., Fain, S. C. Jr., and Campbell C.T. UW 
  Nano-Scale Sintering Effects on Model Catalysts for Green Chemistry 
 
3:35-3:50 Break 
 
 
Session C: NEMS/MEMS 
 
3:50-4:30 Heller, M. University of California San Diego 
  Challenges and Opportunity for Nanofabrication Process Based on   
  Microelectronic Array Devices 
 
4:30-4:50 Cobden, D. H. Physics, UW 
   Single-Wall Carbon Nanotube Conducting Probe Tips 
 
4:50-5:10 Hess, H. BioE/UW  
   Motor Protein Integrated into Nanodevices 
 
5:10-5:20 Zhang, H. F., Wang, C. M., and Wang, L. S., PNNL 
  Screw Dislocation Driving Formation of Helical Nanowires 
 
5:20-5:30 Tourovskaia, A. and Folch, A. BioE/UW 
   Micro-Engineered Self-Assembly of Muscle Myotubes 
 
5:45-10:00    Dinner Cruise price included in the registration 
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Nanoscale Science and Technology Workshop 2002  
September 20 

 
Session D: Single Cell Analysis 
 
8:30-9:10  Dovichi, N. Chem/UW 
  The Single Cell Proteome Project 
 
9:10-9:30  Chiu, D. Chem/UW 
  Initiating the Conformational Transitions of Single DNAs with Optical  
  Trapping 
 
9:30-9:50 Folch, A. Chem/UW  
  Nanoengineered Cell Culture Devices  
 
9:50-10:05 Break 
 

 
Session E:  Biological Nanosystems  

 
10:05-10:45 Guo, P. Purdue University 
  Construction of Controllable 30nm Viral DNA-Packaging Motor Driven  
  by a RNA Hexamer 
 
10:45-11:05 Vogel, V. BioE/UW 
  Switching Function by Stretching Molecules 
 
11:05-11:25 Stayton, P. BioE/UW 
   Smart Materials that Talk and Listen in Nanospace 
 
11:25-11:45 Saripalli, P. and Trease, H. PNNL  
  Development of Cellular Absorptive Tracers for the Characterization of  
  Nanoscale Biological Systems 
 
11:45-12:25 Groves, J., University of California, Berkeley 
  Molecular Pattern Formation and Cell Signaling at Inter-membrane   
  Junctions 
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Nanoscale Science and Technology Workshop 2002  
Posters 

 
Ratna, B. R., Blum, A. S., Soto, C. M., Chatterji, A., Lin, T., and Johnson, J. E., Naval Research Laboratory 
Cow Pea Mosaic Virus as a Scaffold for Nanoelectronics 
 
Hampton, C. Y. and Emory, S. R., Chemistry, Western Washington University  
Ultra-Sensitive Quantum Dot Based Bioassays 
 
Wenda, T. and Emory, S. R., Chemistry, Western Washington University 
Single-Molecule Enzymology Using Surface-Enhanced Raman Spectroscopy 
  
Pugsley, H. R., McMahon, J. M., Wilkinson, F. S., and Emory, S. R., Chemistry, Western Washington University 
Metal Nanoparticle Assemblies for Surface-Enhanced Raman Spectroscopy 
 
 McLellan, J.M. and Patrick, D.L., Chemistry, Western Washington University 
Controlled Growth of Organic Semiconductors Using Liquid Crystal Solvents 
 
Stenkamp, V. S., Bond, L. J., TeGrotenhuis, W. E., Grate, J. W. and Flake, M. D. PNNL 
Standing Ultrasonic Wave Separator 
 
Ngo, L. T., Grant, A. W., Xu, L, and Campbell, C. T., Chemistry, UW 
Adsorption and Dehydrogenation of Cyclohexane and Benzene on ZnO(0001)-O Supported Pt Nanoparticles 
 
Clemmens, J., Hess, H., Howard, J. and Vogel, V. Bioengineering, UW  
Engineering Surfaces for Directed Motion of Motor Proteins: Building a Molecular Shuttle System 
 
Lu, Y. and Xia, Y., Chemistry, UW  
Photonic Crystals Fabricated from Gold-Silica Core-Shell Nanoparticles 
 
Zheng, J. and Jiang, S., Chemical Engineering, UW 
Molecular Dynamics Simulation of a Protein Adsorption at a Solid Interface 
 
Zheng, J. and Jiang, S., Chemical Engineering, UW 
Transport Diffusion and Separation of Liquid Mixtures in Carbon Nanotubes: A Molecular Dynamics Simulation Study 
 
Rustad, J. PNNL 
Molecular Simulation of Water and Hydroxide Exchange on Al13O4(OH)24(H2O)12

7+ 

 
Gross, G. M., Synovec, R. E., and Grate, J. W., Chemistry, UW and PNNL 
Fundamental Studies of Monolayer-Protected Nanoparticlesby Gas Chromatography 
 
Gutowski, M., Dupuis, M., Bylaska, E., and Rustad, J., PNNL 
Self-Consistent Charge Density-Functional Based Tight-Binding Method for Predictive Simulations of Nanoscale 
Materials 
 
Herguth, P., Jiang, X., Liu, M. S., and Jen, K-Y, MSE/UW 
Energy Transfer in of Random and Structurally Defined Poly(fluorene-benzothiadiazole)s 
 
Zhang, Y., Kohler, N., and Zhang, M., MSE/UW  
Surface Modification of Superparamagnetic Magnetite Nanoparticles and Their Intracellular Uptake 
 
Veiseh, M., and Zhang, M. MSE/UW 
Guided Natural Cell Growth on Sensor Surfaces Through a Chemically Selective Protein Patterning Technique 
 
Ohta, T.,  Klust, A., Adams, J. A., Yu, Q., Olmstead, M. A., and Ohuchi, F. S. MSE/UW 
First Atomic-Resolution Ultrahigh Vacuum Scanning Tunneling Microscopy Study 
of GaSe/Si(111) Ultrathin Films, 
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Posters 

 
Anter A. El-Azab, PNNL 
Coarse-Grained Atomistic Simulation of Nanoscale Oxides 
 
Gamelin, D. Chemistry, UW 
Magnetic Properties of Quantum Dots 
  
Liu, X. and Pollack, G. H., Bioengineering, UW 
Stepwise Sliding of Single Actin and Myosin Filaments 
 
Fifield, L. and Dalton, L., Chemistry, UW 
Investigation of the Capacitance Minimum of Unannealed Single-Walled Carbon Nanotube Papers in Aqueous Sodium 
Chloride 
 
Gaither, K. and Goheen, S., PNNL 
Designing the Interface between Nanodevices and Biological Systems 
 
Adams, J., Bostwick, A., Ohta, T., Ohuchi, F., Rotenberg, E., Klust, A., and Olmstead, M., Physics, UW, and PNNL 
Electronic and Structural Properties of AlSe Ultrathin Films on Si(111)  
 
Bostwick, A., Adams, J., Klust, A., Rotenberg, E., and Olmstead, M., Physics, UW and PNNL 
Low Dimension Metallic States in Heavily Irradiated CaF2 Thin Films on Silicon 
 
Klust, A., Bostwick, A., Ohta, T., Yu, Q., Fumio, O., and Olmstead, M., Physics, UW and PNNL 
Tip-Sample Interactions during Scanning Probe Microscopy on CaF2/Si(111) 
 
Schimdt, D., Adams, J., Bostwick, A., Chambers, S., and Olmstead, M., Physics, UW and PNNL 
Electronic Structure of Thin Film Anstase TiO2: A Candidate Spintronics Material 
 
Lay, E., Ohta, T., Klust, A., Yu, Q., Adams, J., Bostwick, A., Ohuchi, F., and Olmstead, M., Physics and MSE/UW 
Impurity-Stabilized Silicon Island Formation on Si(111) 7x7 
 
Gatuna, I., Nakamura, F., and Ohuchi, F., MSE/UW 
Study of Kinetics and Energies of DNA Hybridization/Dehybridization Using Surface Plasmon Resonance 
Spectroscopy (SPR) and Atomic Force Microscopy (AFM) 
 
Yan, M.; Bartlett, M.; Harnish, B, Chem/Portland State University 
Ultrathin Polymer Films and Arrays by Photochemical Immobilization 
 
Keenan, T., Li, N., Kosar, F., Neils, C., Spilker, M., and Folch, A., BioE/UW 
Combinatorial Nanofluidic Delivery of Axon Guidance Factors to Embryonic Neurons 
 
Craig, D., Gao, M., Sculten, K. and Vogel, V., BioE/UW 
Designing Forced Regulated Mechanical Switches using Steered Molecular Dynamics Simulations 
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Nanoscale Science and Technology Workshop 2001 

Thursday August 16, 2001 
Morning Session 

 
10:00-12:00 Steering Committee Meeting (Henry Art Gallery conference room) 
 

Afternoon Session 
 
1:00 -1:05 Viola Vogel, UW/BioE 
       Welcome 
1:05-1:20  Bill Rogers, PNNL 

Directions of the PNNL Nanoscience and Nanotechnology Initiative 
   

Session A: Single Molecule Analysis   (Campbell, Chair) 
 
1:20-1:50  Norm Dovichi, UW/Chem 
                          The Chemistry of a Single Enzyme Molecule  
1:50-2:20  Peter Lu, PNNL 

  Single-Molecule Protein Dynamics 
2:20-2:35  Daniel Chiu, UW/Chem 
   Optical Trapping and Microfluidics Approach to Single-Molecule and Single-Cell         
    Manipulations 
2:35-2:50  Viola Vogel, UW/BioE 
   Switching the Functional State of Proteins by Mechanical Force 
2:50-3:10  Deidre Meldrum, UW/EE 
   Integrated Biologically-Active Microsystems 
3:10-3:40  Open Forum/Break  
 

Session B: Functional Nanostuctures I (Rogers, Chair) 
 
3:40-4:10  Larry Dalton, UW/Chem 

  Nanostructured Materials for Novel Photonic and Optoelectronic Applications 
4:10-4:25  Alex Jen, UW/MSE 

Nanoscale Tailoring of Organic Photonic and Optoelectronic Materials  
4:25-4:40  Glen Flyxell, PNNL 
   Using Self-Assembly to Make Nanostructured Hybrid Materials for environmental 
   Applications         
4:40-4:55  Michael Schick, UW/Phys 

Self-Assembly of Polymers and Biological Lipids 
4:55-5:10  Karl Böhringer, UW/EE 

Controlled Part-to-Substrate Micro-Assembly via Electrochemical Surface Modulation 
5:10-5:25  Guozong Cao, UW/MSE 

Growth of Nanostructured Materials by Sol-Gel Electrophoresis   
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Friday August 17, 2001 
Morning Session:  Functional Nanostructures II (Vogel and Baer, Chairs) 

 
8:00-8:30  Continental Breakfast 
8:30-9:20  George M. Whitesides, Harvard University  
   Unconventional Methods of Fabricating Nano- and Microstructures 
9:20-9:35  Don Baer, PNNL 

Oxide Nanostructures: High Surface Area, Quantum Dots, and Spin Structures 
9:35-9:55  Charles Campbell, UW/Chem 

Catalysis on Metal Nanoparticles: Interplay between Structure, Energetics, and  
   CatalyticActivity 
9:55-10:10 Paul Burrow, PNNL 

OLED and Oxide Thin Film Research Oxide  
10:10-10:25 Byron Gates, UW/Chem 

Self-Assembly Approach to 3-D Order Nanostructures  
10:25-11:00 Open Forum/Break 
11:00-11:15  Eric Ackerman, PNNL 
                             Immobilization of Enzymes in Nanoporous Materials at High Efficiency While  
   Retaining Activity 
11:15-11:30 Younan Xia, UW/Chem 

Well-Controlled Nanowires of Semiconductors and Metals through Soft Solution  
   Processing 
11:30-11:45 Li-Qiong Wang, PNNL 

Molecular Assembly in Ordered Nanoporosities  
11:45-12:00  S. K. Sundaram, PNNL 

Synthesis of Semiconductor Nanocrystals Inside a Micelle 
 

Poster Session and NUF open house at Fluke Hall (12:00-2:00 p.m.) 
 

Afternoon Session:  Bio-nanomaterials (Davis, Chair) 
 
2:00-2:30  Pat Stayton, UW /BioE  

Biomaterials That Talk and Listen in Nano-Space 
2:30-3:00  Pedro Verdugo, UW/BioE 
   Dynamics of Marine Biopolymer Assembly: Nano- and Microgels Formation and its 
   Impact on Global Carbon Cyclying 
 
3:00-3:30  Open Forum/Break 
 
3:30-3:45  Anter El-Azab, PNNL 

Computational Modeling of Nano Structures: Challenges and Opportunities  
3:45-4:00  Henry Hess, UW/BioE 

Molecular Shuttles Based on Motor Proteins  
4:00-4:15  Anna Gutowska, PNNL 

Stimuli-Responsive Nanogels for Medical Applications  
4:15-4:30  Albert Folch, UW/BioE 

Designing the Microfluidic Environment of Cells 
4:30-4:45  Jim Davis, UW/Office of Research 
   Adjoin 
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Poster Session 
Friday August 17, 2001 

 (12:00-2:00 p.m.) 
 
   Lara Touryan/Vogel/BioE 
   Surface Recognition and Incorporation of Additives into Calcium Oxalate Host  
   Crystals 

John Clemmens/Vogel/BioE 
Engineering Surfaces to Direct Microtubule Motion for Motor Protein Based Shuttles 

   Calvin Hu/BioE/Stayton and Hoffman 
Control of Cell Adhesion to RGD-Streptavidin using Temperature Sensitive Polymer 

   Cynthia Buenviaje/Overney/ChemE  
Phase Transitions of Confined Polymer Films using Atomic Force Microscopy 
Lingyan Li/Jiang/ChemE 

   Nanoscale Surface Engineering for Protein Adsorption 
Nallakkan S. Arvindan/Stuve/ChemE  
Nanoparticles for Clean and Efficient Electric Power 

                             Leo Fifield/Dalton/Chem  
Investigation of the Mechanism of Molecular Actuators Based on Carbon Nanotubes 

                              Jennifer Shumaker-Parry/Campbell/Chem 
Micro-array Based Studies of Protein-DNA Interactions Using Surface Plasmon  

   Resonance Microscopy          
Pavle Radovanovic/Gamelin/Chem 
Electronic Absorption Studies of Transition Metal Centers in Diluted Magnetic  

   Semiconductor Quantum Dots 
Brian T. Mayers/Xia/Chem 
A Solution Phase Approach to Large Scale Synthesis of Uniform Nanowires of  

   Semiconductors 
   Byron Gates/Xia/Chem 
   Fabrication of Micro- and Nanostructures with Monodispersed Colloidal Spheres as 
   the Active Components 
   Yadong Yin/Xia/Chem 
   Fabrication of Silicon Nanostructures with Well-Defined Dimensions and Shapes 
   Steve Limmer/Cao/MSE 
   Nanosize Effects on the Dielectric Properties of Oxide Materials 
   Michelle Liu/Jen/MSE 
   Rod-Coil-Rod Triblock Copolymers for Efficient Photovaltaic Cells 

Petra Herguth/Jen/MSE 
Electroluminescence of Structurally Defined Copolymer-Block Formation and Phase 
Separation 

    Dan Heidel/Sarikaya/MSE 
Nano-Assembly through Engineered Inorganic Recognition Peptides 

   Jason Donev/Fain/Physics 
Morphological Changes in Vapor Deposited Ice on a Au(111) 

 Milan Diebel/Dunham/EE 
Diffusion at the Nanoscale: Quantum Mechanics Meets Fick’s Law 

 
Sponsored by the University of Washington and the National Science Foundation IGERT Program          

Co-sponsored by DOE’s Pacific Northwest National Laboratory 
 


