
The National Cancer Institute 
Nanotechnology Working Group 

(NCI Nano WG)  

Mervi Heiskanen, Ph.D. 
NCI Center for Biomedical Informatics and Information Technology, CBIIT  

NanoInformatics Workshop  
January 27, 2015 



The emphasis on data sharing at NIH 

Associate 
Director 
of Data 
Science 

Big Data 
To 

Knowledge 

Genome 
Data 

Sharing 
Policy 

2 



The Nano WG – Historical Perspective 
•  Initiated in 2008 as a working group of the caBIG 

program, with the objectives of:  
–  Assessing and defining needs of the cancer 

nanotechnology research community 
–  Defining standards for cancer nanotechnology research 

community in a variety of areas 
–  Defining and prioritize informatics applications in 

nanotechnology that fulfill priority needs 
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Who are we? 
•  Government 

•  National Institutes of Health 
•  NCI, NHLBI, NIBIB, NIEHS 

•  Center for Disease Control 
•  Food and Drug Administration 
•  Environmental Protection 

Agency 
•  National Institutes of Standards 

and Technology 
•  Academia 

•  Oregon State 
•  UNC 
•  Stanford 
•  UCLA 
•  Duke  
•  Umass 
•  Pacific Northwest National Lab 

•  Standards organizations 
•  ASTM E56 
•  ISO TC229 
•  ISA Commons 

•  Alliances and organizations 
•  NCI Alliance for Nanotechnology 

in Cancer 
•  International Alliance for 

NanoEHS Harmonization 
•  Oregon Nanoscience and 

Microtechnologies Institute 
•  National Nanotechnology Initiative 
•  National Nanomanufacturing 

Network 
•  EU NanoSafety Cluster 

•     Industry 
•     Pennsylvania NanoSystems 
•     NanoSafe, Inc. 
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Introducing the Leadership 2012-present 
•  Stacey L. Harper – Oregon State University, Oregon Nanoscience 

and Microtechnologies Institute 
–  Assistant Professor in the Department of Environmental & Molecular 

Toxicology and the School of Chemical, Biological & Environmental 
Engineering at Oregon State University 

–  Research Focus:  nanotoxicology, ecotoxicology, rapid assays, 
nanoinformatics  

–  Member of NanoWG since 2009, co-chair of ASTM International E56 
Committee on Nanotechnologies, ISO/TC 229 (2007-2013) 

•  Christine Hendren – Duke University, Center for the Environmental 
Implications of NanoTechnology (CEINT) 
–  Research Scientist and Executive Director of CEINT 
–  Research Focus:  decision analysis for risk assessment, linking data to 

reduce uncertainty and inform decisions 
–  CEINT Data Management Team lead 
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NCI Nanotechnology Working Group 
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•  Enable nanomedicine informatics applications… 

–  Develop data exchange standards (ISA-TAB-Nano) 
–  Develop ontologies (Nano Particle Ontology) 
–  Build a community of interest (Nanomaterial Data 

Curation Initiative) 

•  …to support ultimate goals of informatics in 
nanomedicine 
–  Predictive models for nanomaterial activity 
–  Rational design of nanomaterials  
 wiki.nci.nih.gov/display/ICR/Nanotechnology+Working+Group 

nciphub.org/groups/nanowg 



National Cancer Informatics Program (NCIP) HUB https://
nciphub.org 
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NCIP Hub: collaborative platform for managing collaborations, 
sharing data, tools and standards 
https://nciphub.org 
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NanoWG:  
•  Visible for all, currently hosts meeting calendar, presentations, contacts 
•  Opportunities for future use: Discussion forum, links to external resources 
 



NCIP Hub: Resources 
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John Rumble (2014),  
"Some Thoughts on Reproducibility,“ 
  
https://nciphub.org/resources/788. 



Develop exchange standards: ISA-TAB-Nano 

•  Open collaborative 
development effort 

•  Based on ISA-TAB 
community work 

•  Customized for 
nanotechnology 
characterization data 

•  ASTM standard 
•  Focused on data 

exchange, archiving 
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1. Describe the  
Investigation  
and Studies 

2. Identify  
Study Samples 

3. Record Assay  
Conditions and  
Measurements 

i_xxx.txt m_xxx.txt s_xxx.txt a_xxx.txt 

Investigation 
File 

Study 
File(s) 

Material 
File(s) 

Assay 
File(s) 

https://wiki.nci.nih.gov/display/ICR/ISA-TAB-Nano 



Current users of ISA-TAB-Nano 
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• Data curated for the caNanoLab database 
is also made available as ISA-TAB-Nano 
files on the project wiki 

caNanoLab 
Curation 

Team 

• Data elements are mapped to ISA-TAB-
Nano fields 

NBI 
Knowledge 

Base 

• eNanoMapper 
• MODERN Consortium – validator available 
• NANoREG 

EU Nano 
Safety 
Cluster 

BMC Biotechnology 2013, 13:2 (2013) 
Nature Nanotechnology 8, 73–74 (2013)   
 



Develop Ontologies:  Nanoparticle Ontology 
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www.nano-ontology.org 



Build a community of interest:  
Nanomaterial Data Curation Initiative 
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Subtopic Area Description 

Curation workflows Capture the current processes in nanomaterial data curation 
(Christy Powers, EPA) 

Data completeness and 
quality 

Addresses the level and quality of data need to meet scientific 
objectives. (Richard Marchese-Robinson, Liverpool John Moores 
University) 

Curation responsibilities Established and developing roles in the curation process; 
challenges associated with quantity vs. quality of data entries 

Primary key definition What is the “kernel” that makes an individual record unique? 

Integration How do we define and operationalize integration between 
databases and datasets? 

Metadata How an instance of characterization is represented to enable 
comparisons and reproducibility 

nciphub.org/groups/nanotechnologydatacurationinterestgroup 



Nanomaterial Data Curation Initiative 
https://nciphub.org/groups/nanotechnologydatacurationinterestgroup/overview 
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Submit a request for membership approval  



Process and Author Guidelines  
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How can you get involved?  
Request access to  
https://nciphub.org/groups/nanotechnologydatacurationinterestgroup 
 



Papers/Projects 
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Current status: 
1.  Framing paper (primary key): complete (Christine Hendren, Stacey Harper) 
2.  Curation Workflow: final revisions (Christy Powers) 
3.  Data Completeness and Quality: in progress (Richard Marchese-Robinson) 
We are looking for lead authors for the remaining papers: curator responsibilities,  
data integration and metadata. 
 



How does Nano WG promote data sharing  
and collaboration? 

•  Nano WG mission is to develop resources to support 
useful data sharing:  
–   ISA-TAB-Nano,  
–   Nano Particle Ontology (NPO) 
–   Data Curation Initiative 

•  NCIP Hub supports collaboration and data sharing. 
Future linkage with external resources e.g. NanoHub to 
increase community participation and promote use of 
data standards. 
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Join the NCI Nano WG! 
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•  To meet likeminded researchers interested in promoting data sharing in 
nanotechnology . 

•  Learn about complimentary projects and establish new collaborations. 
•  Participate in the development of data standards and guidelines. 

How to join the NCI Nano WG? 
 
•  Participate in Nano WG weekly virtual meetings, see calendar at 

https://nciphub.org/groups/nanowg 
•  Join the mailing list NANO-STANDARDS-L@LIST.NIH.GOV at 

https://list.nih.gov/ 
•   E-mail Mervi.Heiskanen@nih.gov 

 
 



Acknowledgements 
NCI Nanotechnology WG Leads 
Stacey Harper, OSU 
Christine Hendren, Duke  
 
All Nano WG Participants including but 
not limited to  
Martin Fritts, Leidos 
Fred Klaessig, PA Bio Nano Systems 
Nathan Baker, PNNL 
Yoram Cohen, UCLA 
Lisa Friedensdorf, NNCO 
Mark Hoover, NIOSH 
Sharon Gaheen, Leidos 
Liz Hahn-Dantona, Northrop-Grumman 
Sharon Ku, Drexel Univ. 
Richard Marchese-Robinson, Liverpool 
John Moores Univ. 
 
 
 
 

Participants (con’t) 
Karmann Mills, RTI 
Axel Mustad, Nordic Quantum Computing 
Group 
Christy Powers, EPA 
Stacey Standridge, NNCO 
Dennis Thomas, PNNL 
Mark Tuominen, UMass Amerherst 
Egon Willighagen, Maastricht Univ. 
 
NIH/NCI 
Juli Klemm, NCI 
Stephanie Morris, NCI 
Mervi Heiskanen, NCI  
(NCI facilitator)  
Mervi.Heiskanen@nih.gov 
 
 

20 


