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The NNI Coordinates R&D in nanoscale science, engineering, and technology 

http://nano.gov/sites/default/files/pub_resource/nki_nsi_white_paper_-_final_for_web.pdf 

FEDERAL NANOTECHNOLOGY INITIATIVE 

National Nanotechnology Initiative

Nanotechnology Knowledge Infrastructure
Thrust 4: Digital Information Infrastructure

Nanomaterial Registry Project

FEDERAL AGENCIES 
• DoD 
• DOE 
• EPA 
• FDA 
• NASA 
• NIH 
• NIOSH 
• NIST 
• NSF 
• OSHA 
• ... 

…cyber-toolbox, and 
data infrastructure that 
will  shorten the time 
from research to new 
product development.. 



MINIMAL INFORMATION CHARACTERIZATION DATA 

MEASUREMENT 
PROPERTIES  

Reference 
Materials  

Meta Data 

Toxicological 
Studies  

Medical 
Applications  

Environmental 
Studies 

• Purity
• Surface chemistry
• Surface charge
• Surface reactivity
• Solubility
• Stability

• Particle Size
• Size distribution
• Surface area
• Shape
• Composition
• Aggregation/

Agglomeration state

PCC Data

Protocal & 
Parameters 

Best Practice 
Questions

Information about 
instrumentation 
settings 

Meta data about 
measurement 
technique

12 Physical and 
Chemical 
Characteristics
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Definition of Minimal Information is 
common for different disciplines 
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Composition Size Size Distribution Shape 

Aggregation/ 
Agglomeration State 

Surface Area Surface Charge Surface Chemistry 

Surface Reactivity Purity Solubility Stability 
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MINIMAL INFORMATION CHARACTERIZATION DATA 



Minimal Information = PCC data + Metadata 

Measurement Best Practice 
Questions 

• Raw data provided? 
• Controls used? 
• Instrument within calibration? 
 

• Replicates used? 
• Experimental protocol reported? 

Technique Protocols and 
Parameters (for DLS) 

Measurement Type 

PCC Composition Shape Surface Area Size 
Distribution 

Aggregation/ 
Agglomeration 

State 

Surface 
Chemistry 

Size Diameter 
Mean 

Aerodynamic 
Diameter 

Molecular 
Weight 

Algorithm 
used Viscosity pH of 

suspension 

Temperature 
of 

suspension 

Dispersing 
agent 

Purity of 
dispersing 

agent 

Concentration 
of dispersing 

agent 

Sample 
concentration 

Medium 
type 

Dispersing 
agent 

Ionic 
Strength 

Sonication/ 
Milling 
power 

Sonication/ 
Milling time 

Mean 
Hydrodynamic 

Diameter 

Number Avg. 
Molecular 

Weight 

Weight Avg. 
Molecular 

Weight 

Volume Avg. 
Molecular 

Weight 

Nanomaterial 
State 

Size Surface 
Reactivity 

Surface 
Charge Stability Solubility Purity PCC 

Measurement Type 

Parameters 
 

Measurement Best 
Practice Questions 

Size 

Mean 
Hydrodynamic 

Diameter 

pH of 
suspension 

Dispersing 
agent 

Sample 
concentration 

Medium 
type 

… + 9 more 
Parameters 

 
Minimal Information About Nanomaterials for Physico-Chemical Characteristics 
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MAIN PCC DATA 
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DATA CURATION WORKFLOW 



Data curation is critical to achieve high quality 
databases and enable  modeling studies 

Florian Prinz, Thomas Schlange and Khusru Asadullah. Nature Rev. Drug 
Disc. Sep 2011  
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Curation tool workflow starts 
with the creation of a 
nanomaterial record  

A DATA CURATION TOOL facilitates the progression of nanomaterial entries through the 
curation process to the Nanomaterial Registry website 

QUALITY ASSURANCE 
 check for 

transcription 
errors  

QUALITY CONTROL 
 correct any errors 

or inconsistencies 
in the scientific 
interpretation  

DATA ENTRY 
 identifies, 

evaluates, and 
enters data 

DATA CURATION 
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The DATA and data analytics interplay:  
bioinformatics example 

“Sequence data” vs. “bioinformatics  



“Chemical databases”  vs “chemoinformatics” or 
 “cheminformatics  

The DATA and data analytics interplay : 
cheminformatics example 



 

The DATA and data analytics interplay: 
nanoinformatics example 



Major challenge: speed up and 
streamline data collection to grow NR 
Current data publication 
workflow 
• Primary data collection 
• Electronic laboratory data 

record (maybe, ELNs?) 
• Data formatting for 

publication 
• Submission, review, 

publication 
• PDF of published paper 

 
 

Current data entry into the 
Registry 
• PDF of published paper 
• Manual data extraction and 

conversion to electronic 
format 

• Data curation  
• Manual data entry into 

Nanomaterial Registry 
• Data made available 

through NR portal 
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Primary data generation is funded 
by federal grants 
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Important public repositories rely 
on data uploading by users 
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Major challenge: speed up and 
streamline data collection to grow NR 
Current data publication 
workflow 
• Primary data collection 
• Electronic laboratory data 

record (maybe, ELNs?) 
• Data formatting for 

publication 
• Submission, review, 

publication 
• PDF of published paper 

 
 

Current data entry into the 
Registry 
• PDF of published paper 
• Manual data extraction and 

conversion to electronic 
format 

• Data curation  
• Manual data entry into 

Nanoregistry 
• data made available 

through Nanoregistry portal 
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Enabling mechanisms (COR effort!) 

• Funding agencies: require that that funded 
projects upload their data on PCCs and other 
tested properties of ENMs to Nanomaterial 
Registry as part of data sharing plan 

• Journals: require data upload as a condition 
for publications 

• Nanomaterial Registry: provide user-friendly 
tools facilitating data upload/curation (cf. 
PDB). 
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THANK YOU! 
 

www.nanomaterialregistry.org 
nanoregistry@rti.org 
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