
































Below are the notes (in blue) taken at the NanoHealth Enterprise Meeting.  
Presentations will be listed on the NanoHealth Enterprise Website. 

 
NanoHealth Enterprise Coordination Meeting 

Sponsored by the National Institute of Environmental Health Sciences 
National Institute of Biomedical Imaging and Bioengineering 

Bethesda, Maryland • January 16-17, 2008 
Day One 
7:30 Breakfast and Registration 
8:30 Welcome and Introduction  

– Sam Wilson, Acting Director, NIEHS 
o Indicated the overview of the process (governance, projects, review of projects) 
o Goal of effort:  collaboration, leverage expertise, bring together funding/new funding, 

accelerate projects, enhance technology development. 
  

– Belinda Seto, Deputy Director, NIBIB 
o National institute of biomedical imaging and bioengineering.  Apply engineering 

principles to technology development and also bring in informatics. 
 
8:45 Overview of the Meeting Program – William Heetderks 

o First meeting was on October 9, received volunteers (around 25 people attended) 
o Nov 30 planning meeting was held to develop agenda for January meeting 
o Overview of surveys from registrations 42 public health, 59 research, 10 regulatory, 6 pharm, 

16 biotech, 9 manufacturing, 6 semiconductor, 24 other legal ed policy 
o Interests from survey:  characterization, safety in workplace, environmental impact, biological 

app, toxicology, development of new nanomaterial, standards, regulatory aspects (FDA, 
OSHA, EPA) 

o What do you expect to get:  $, collaborations, regulations, interactions with regulators, access 
to database, and access to laboratories doing research. 

 
9:00 Focusing the Science  
Review of the critical questions to understand nanobiointeractions - Sally Tinkle  

o Will focus on biology of materials 
o Applications:  to design materials for a specific purpose or use 
o Implications:  goal to minimize adverse effect on human health and environment. 
o What is the overlap between applications and implications.  All have interest in the overlap in 

the interaction of engineered nanomaterials in biological systems. 
o Bring together the applications/implications and develop structure activity and dose response 

question>>>>develop computational models for safe design. 
o What do we mean with respect to structure activity 

o Material synthesis>environ exposure>contact>internal dose>biological response>clinical 
disease (what about susceptible populations. 

o Projects:  
o Dose metrics 
o Uptake by route of exposure 
o Interaction with biological fluids 
o Informatics Resource (use information about the materials to help with material design) 

o How can we capture biomedical application data for implications research? 
o Broader research questions 

o Interaction with biological molecules 
o Inflammation and immunity 
o Exacerbation of existing disease 

o Shared research products 
o Relevant design principles, curated data sharing framework, network of research partners 



o Need to consider strategic product desingn and development, look at these kinds of 
products 

o Human health research needs (consistent with NNI) 
o Quantify and characterize 
o Relationship between exposure, uptake and body burden 
o Absorption and transport 
o Mechanisms of interaction 
o  

o NIH has its own nanohealth initiative 
o Currently an NIH nanoengineered research program.  Across NIH there is a therapeutics, 

diagnostics program.  Questions about kinetics and clearance of materials.  Very precise 
design and can capture information in database.  (not a formal program at this point) 

 
Review of existing nanomaterials characterization tools/methods/protocols for investigating 
nanobiointeractions – Marty Fritts  

o From nanomaterial characterization laboratory 
o Will focus on tools/platforms/informatics 
o Characterization of ENM 

o Problems with characterization:  lack of methods, batch to batch consistency, scale 
up synthesis 

o What has worked 
 Nanotechnology Characterizaiton Laboratory (NCL); NCI, FDA, NIST) 
 Available to all investigators from academia, industry, and government 
 Goals : standardized methods, SAR,  

o Current capabilities 
 Requires new tools and metrics 

• Size, distribution, topology, shape, net charge, zeta, targeting 
agents, imaging agents, therapeutics, composition, purity (residueal 
solvents, free components), stability (thermal, ph, phot) 

• Requires in vitro work as well:  sterility, cell uptake/distribution, 
blood contact properties, toxicity (NCL Methods) 

o NIST has new reference materials (gold nanoparticles 10, 30, 60 nm particles and 
amine terminated and hydroxyl terminated G6 dendrimers) 

o Will be evaluating bioassays using standardized protocols. 
o Interference of ENM in traditional assays 

 False negatives due to sorption, surfactants, luminescence quenching 
o Gaps in metrology:  separation sciences 

 Multistep synthesis (if you attach a therapeutic, targeting agent, and 
imaging agent) you will wind up with a mix of particles that have a variety 
of particles having a variety of functional groups added to a particle 

 Need to have a tool for evaluating batch consistency 
 Evaluate polydispersity using electron microscopy (3D TEM Tomography)  

Reference:  Sougrat R et al.  PLoS Pathogens Vol. 3, No. 5.  Electron 
tomography of the contact between T cells …. 
http://pathogens.plosjournals.org/perlserv/?request=get-
document&doi=10.1371%2Fjournal.ppat.0030063&ct=1 

o SEM-EDX used to evaluate TiO2 in process of material development.   
o Immune system response associated with the charge of a particle.  Massive response 

with a positive charged particles. 
o Based on these data can start developing a model based on biocompatiablility, 

charge, solubility. 
o Modeling and simulation 

o Needs in model 
 Detailed design, 
 Functionaliztion 
 Design and control in synthesis process 



 Interaction with imaging 
 Biocompatability 
 PBPK 

o Antigenicity of fullerences Columbia university (proc national academies of science) 
o Nanoinformatics 

o Critical gaps 
o Needs open source, open development, open access, federatied.  Local control of 

databases.  Mechanism to link data (e.g., concept code), to link a FDA code with a 
agent code. 

o Current capabilities 
o Bottom line 

o Need achievable goals for a collaboration and identify critical gaps 
 
10:00 Break 
10:15 Perspectives on a Public-Private Partnership (PPP): What’s the view from your 
sector?  
– Annette Kolodzie, Skip Rung  
• What could a NanoHealth PPP do that couldn’t be accomplished some other way?  
• What would compel our organization to participate in the PPP (What benefit must you get)?  
• What expertise or resources would our organization bring to the PPP in order to get the 
expected benefit?  
• What obstacles do I see that would hinder the PPP from being productive?  
Sector Presentors:  
Large/Medium Industries  
• Keith McIver, Boeing 

o Similar issues as described by Marty Fritz.  Boeing is also in several partnerships with other 
companies/universities.  

o Quality assurance and consistency of materials. 
o Heavy investment in private partnerships in China and Australia 
o Expertise bringing to table>>>level of standards and quality control.  Ex. Aerospace, scrap metal 

from Boeing is used for sporting goods. 
o Obstacles:  funding, collaboration, united front.  Lot of investment in government.  NNI will help 

put standard framework together.  NNI centers are somewhat duplicative. 
• Michele Ostraat, RTI/NOSH Consortium  

o Communication of results, rapid and broad 
o Get critical buy in from regulators; what do results mean from regulators 
o Get broad buy in from stakeholders 
o RTI could bring technical and organizational expertise 
o Independent analysis of results; financial resources provided. 
o Identifying program organization. 
o Formal agreements not accepted by broad membership; potential exclusion of members, no buy in 

by regulatory members 
o Avoid bureaucracy, red tape. 

• Annette Kolodzie, FEI • Pharma representative (tentative)  
o Makes electron microscopes 
o Comittment of fed agencies with these responsibilities:  provide direciton for approach to evaluate 

EHS issues for nanomaterials. 
o Evaluate investments to move forward; standards 
o Communicate early and directly; can make ROI calculations based on certainty 
o Need clear projects with clear milestones. 
o Contribute expertise and training for microscopes, use of tools, electron microscopy and 

equipment. 
o Don’t take too long. 
o Misalignment of objectives 

• Kevin Carl, Novartis 



o Have experience with NIH biomarker consortium 
o Expertise sharing 
o Regulatory standards development 
o Cross validate methods 
o Ineffectiveness in adopting information/approaches 
o PSC (protective safety consortium), set new standards for predicting renal toxicity. 
o Have not had many good new drug leads; this may help? 
o Technical development expertise 

 
Small/Startup Industries  
• Sean Murdock, Nano Business Alliance, myriad of businesses  

o Leverage resources and expertise 
o Important to understand wide variety of materials 
o Doing this to accelerate technology development and inspire public trust and confidence; help 

insure workplace safety 
o Channel participation of small businesses, maybe contribute materials and expertise. 
o Obstacles; ROI, funding resources. 

Charles Grause, Luna Innovations  
o Make nanomaterials and final product 
o Small volumes 
o Eliminate uncertainty and get to consensus 
o Imaging and therapeutics materials 
o Bring resources to bear. 
o Do not have resources to collect this type of data; definite added benefit for commercialization of 

their products 
o Create a collaborative environment tried to start up.  Consortium addresses issues that make sense 

in their business sector. 
o Provide business decision points, reduce time to market.  Only a limited amount of time and 

money. 
o Get data and get everyone on same page; key commercialization plan. 
o Limited capability, but most collaborations  
o Obstacles, need to discuss material characteristics 

Academic Consortia  
• Steve ,  

o 15-20 companies that pool money and give out to universities for research.  Only fund graduate 
students.  Invested around $1B in research.  Members are demanding, expect return on investment 

o Life cycles of semiconductor companies, don’t last long 
o Disparate interests in a non-competitive environment nano/bio lab on a chip for medical 

technologies 
o Expect ROI, leverage member funds to get research conducted that is more than can be 

accomplished alone. 
o Contribute $, access to diverse industry, expertise in managing research 
o Limitations: cannot act quickly, not having adequate focus to ensure adequate ROI.  Needs to be 

focused, have a deliverable. 
• Vicki Colvin, International Council on Nanotechnology (ICON)  Absent  
• Kang Wang, California Nanosystems Institute (CNSI)  

o Need a good model for rules of engagement. 
o PPP from research to industry>help industry to grow 
o Need to understand each other, offer education and training 
o Can help attract partners, offer interdisciplinary infrastructure (10 core facilities for this research) 
o Help solicit state government participation > need industrial private sector residents at your site. 
o Potential problems: IP issues; lack of interest and money. 
o Term of research, time and duration 

• David Pui, U. of Minnesota, particle technology laboratory 
o Center consisting of 7 companies and $8 billion in products 



o US is currently stock piling 100 million respirators for bird flu epidemic; Beneficial relationships 
working with university; relevance in education 

Public Health Advocacy  
• Andrew Maynard, Woodrow Wilson Center  

o Get science right that will inform policy decisions.  What will this PPP provide to further these 
goals 

o Lack of funding may be greatest inhibitor, as well as lack of focus, lack of relevance to policy 
decisions, lack of independence/credibility, engaging everyone at the table. 

o Key environmental groups are not in the room.  (is this an issue?)  Need buy in to process. 
o Decisions by EPA, OSHA, FDA are required; what is gold standard: Health Effects Institute 

(created by auto industry originally).  Insulated process from influence by industry and epa. 
Federal Agencies  
• Materials–Eric Steel, NIST 

o Federal agencies are driven by mission.  Mission to measurement, science and standards for 
technologies. 

o Know critical need for NIST to be major player. 
o Need matched mission.  Need to get a technology road map to design the best solution to work on 

current and future issues. 
o Need industry road map, regulatory environment based on reliable measures and standards.   Need 

to understand partner competencies. 
o Budgets are tight within federal agencies; circle wagons and do own stuff.  Need to partner.    
o Can bring measurement science, standards, propagation of reliable measurement methods to use 

and trust. 
o Excellent suite of facilities and standards; already have a great deal of partnerships.  Ex. Standard 

development. 
o Obstacles:  Intellectual property and propriety information; communication and implementation 

across cultures; industry profit and agency mission 
o Conflicting priorities 

• Research–Nora Savage, EPA  
o Communication challenges can e a problem 
o Can bring to table:  lessons learned and what can be learned from global community and research 

needs 
o Fertilize ground with different perspectives and increase yield. 
o Have handle on critical research needs and right questions to ask at what time.  Research needs 

document is broard, but which need to be answered now? 
• Regulatory–Rick Canady, FDA 

o Multiagency research needs, where do agency missions overlap and how do they connect. 
o IP issues can be problems,  
o PPP may bring 3rd party repository that may attract additional information. 
o Analytical techniques and leveraging resources, exploration of generalizable properties for a wide 

variety of materials. 
o Understanding of risk needs. 
o Benefit of having regulatory program involved in discussions. 
o Joint research and projects…apply to foods 
o Obstacles;  bad balance between data availability and protection 

 
12:00 Lunch 
1:00 Ground Rules for Working with NIH – Barbara Mittleman 
1:10 PPP Concepts and Strategies from the FNIH Perspective  
– Daniel Carucci 
1:25 Breakout Dialogue #1: Identifying participant and cross-sector requirements for 
building the NanoHealth Enterprise  
• Charge to the breakout groups – Skip Rung 

o First ½ hour will be covering the issues associated with a partnership. 
o Science questions 



o Identify several projects that are critical for field 
o Topic and deliverables 

3:30 Break and Report Editing 
4:00 Group Reports and Discussion – Annette Kolodzie 
 
Group 1: 

1. Develop a knowledge base/databased:  cover existing publications (products and studies) 
2. Isssue:  financial sustainability of PPP 

Group 2: 
1. How to characterize NMs 

a. Find set of characteristics that are important to a sector 
b. How to do the characterization 

2. Modeling may not be accurate 
a. Need to do predictive modeling to determine if this is achievable. 
b. If it is easier to do the measurements, then don’t need the modeling. 
c. PPP should do something ground breaking 
d. No single group can do this? 
e. The problem with multi-dimensional materials cannot be done through a structure 

activity relationship.   
f. For example, if you have a quantum dot that changes functionalization in the body, a 

model will have a hard time with this. 
Group 3:  focused on the projects 

1. Understanding or developing a drug development pathway, understanding where it will fail   
a. Translation from in vitro > in vivo and mouse to human 
b. Particulate versus chemical considerations 

2. Are current tox methodologies applicable to nanomaterials 
a. Develop test methods for nanotox 
b. Verification of current methods and applicability 
c. Characteristics of nanomaterials that are critical 

i. How do we characterize 
ii. What materials to select to evaluate 

iii. What assays to use? 
3. How do we develop a rapid screening test for toxicity 

a. First do tox studies 
4. Maintenance of a database of properties 

a. Can be used as a predictive tool 
b. First need to characterize and identify variables in database 
c. Need standard for data. 
d. Concept of reporting language for characterization 
e. Standardized assays and test measurements 

5. Ability to measure nanoparticle in body 
a. Surface state of material and how surface changes 
b. Metabolism of material  
c. Nondestructive testing 

Group 4.   
1. Standardized methodologies for exposures and impacts of nanomaterials 
2. Methodology was for characterizing exposure and effects 
3. Characterization methodology 
4. Computational model; develop a computational model for smart design 

a. Use 28 materials selected that cover a wide range of materials (OECD has 14 classes) 
b. Populate with concensus materials 

5. Universal aerosol sampler by 2010 
6. Modeling of impact.  Computational models 
7. Real time risk assessment in air.   

 
TOP THEME 



1.  Material characterization 
 
5:00 Day One Wrap-up: Identifying breakout topics for Day Two  
– Sally Tinkle, William Heetderks 
5:15 Ad Hoc Planning Members and Moderators Meet 
 



Day Two 
8:30 Recap of Day One – Sally Tinkle, William Heetderks 
8:45 Breakout Dialogue #2: Identifying the scientific projects we can do better together  
• Charge to the breakout groups – Michele Ostraat, Kang Wang 
 
1. Where do we want to be in 5 years? What is a 5 year goal for this topic? 
2. Where do we want to begin, low hanging fruit? Projects? 
3. How would this research goal integrate the other two areas 
4. What interlab methods/comparisons should the PPP do to support this project and begin to populate the 

database? 
5. What are this area’s contributions and needs regarding modeling?  How would we accelerate the 

process of modeling in each of these areas?  
6. What scientific disciplines would need to be at the table to accomplish this goal? Who are the top 10 

people in this area? 
7. What is your role in this PPP goal (data producer, user, funder, regulator, etc? 
 
10:15 Break and Report Editing 
10:45 Group Reports and Discussion – Steve Hillenius 
 
3 main groups:  informatics, characterization, biological responses 
 

I  
 
 
Biological Effects Group 

1. Standard reference materials and characterization tools 
2. Characterization and informatics 
3. Universal models that already exist. 
4. Contributions to modeling?:  Where would funding come from and when? 

a. Granularity, hypothesis, decision needs, validation and utility. 
5. What disciplines should be involved? 

a. Toxicity 
b. Bio, chem., comptox, phsycial character, pathology 
c. Imaging with stats 
d. Decision analysts 

Informatics 

Characterization Biological Effects 



 
Informatics Group 

1. In 5 years, create a “NanoHub” of characterization for nanomaterials 
a. International network for models and data; a health version of NanoHub/NSF is a good 

example 
b. Includes open source models 
c. Wide array of services and tools 

2. Near term, in next year focus on a set of physical and biological characterization of five candidate 
nanomaterials in several different species. 

3. Stacey Harper will lead and help organize this meeting. 
 
Characterization 

1. Measurement and consistency is important; preparation of samples, measurement 
a. Consistency versus accuracy 
b. Components of characterization 

2. Define what we can measure right now and its accuracy.  4 main goals: 
a. Understand minimum data requirements for characterization 
b. How to measure biologically relevant surfaces for airborne exposure 
c. Develop universal aerosol samples 
d. Characterize materials in the systems level (size, surface area) in a certain media without 

modification of that media. 
3. Characterization requires input from other disciplines 
4. Consistency is king 
5. keep good data 
6. Guidance to industry will make NNI funds more useful. 

 
11:15 Summary: What do you need to take back to your decision makers to engage them 
in building the NanoHealth Enterprise? – Barbara Mittleman 
11:30 Wrap-up and Next Steps – Sally Tinkle, William Heetderks 
Follow up 

1. Who else needs to be involved in this process? 
2. What is value of information? 
3. Look for an action plan in near future. 

 
12:00 Adjourn 


