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The Commons



NanoInformatics Knowledge Commons

N KC



Big Data

Too early for big data, but critical time 
for harmonization to generate 

comparable datasets going forward. 

• Limited number of 
established 
parameters

• Established 
protocols 

• Well understood 
meta-data

• Huge masses of 
matching datasets

Broad Data
• Huge number of possible 

parameters, inconsistently 
measured and reported

• Complex and disparate meta-
data

• Masses of mis-matched 
datasets



1. Meet data needs of regulators, researchers, and industry

2. Combine and re-use data

3. Get these things right: 

1. Scale

2. Sequencing

3. Incentives

4. Culture of open sharing 

What is needed from nanoinformatics?



Environmental Complexity: A Necessary Reality

Nanomaterials

Effects

Nanomaterials Environmental 
Systems

• Transformations
• By-products
• Co-contaminants

Effects

+



How to Address the Complexity? 

Collect data

Curators and 
Researchers 
Enter Data

App Developers 
& Researchers 

Analyze

? ? ?

…to repositories

…in consistent format
…with consistent language

…to query, combine, 
compare

…to answer research 
questions

…to pose new research 
questions

…to make sure we get 
enough of the same data 
that we can compare



Focus on Shared Methods & Questions

Nanomaterials Environmental 
Systems

Exposure Descriptors
• Surface affinity ∝
• Dissolution 
• Other transformations

Effects

+Dissolution
Rate

UV Reactivity
?

Functional Assay Methods 
and Data Input Tools for 

Key Parameters

Established Developing

Next?

• Parameter modules added one by one via: 
• Utilizing existing ontologies & augmenting NIKC 

dictionaries with new terms only when needed
• Custom template development

ENM
Production Product 

Disposal

ENM-enabled 
Product 

Fabrication Product Use / 
Application

SPF 15

Sun Screen

Mining / 
Extraction



Intermediary, 
semi-empirical 
parameters that 
bridge the gap 
between 
nanomaterial 
properties and 
potential 
outcomes

Intrinsic NM
Properties

Social & 
Engineered 
Properties

System
Properties

Extrinsic NM
Properties

Functional 
Assays

Measure

Measure

Forecast
Exposure & 

Bioaccumulation
Fate & 

Transport Hazard

RISK

Functional Assays

What must you 
include to define 
the collective “it” 
so you can 
compare it: 
• Material
• Medium
• Protocol



Time
“Instance”

Silver powder as 
received from 
manufacturer

What?
Material 
Properties

Where? 
Media 
Parameters

Result? 
•Functional 
Assay 
Measurement? 

•Exposure 
Endpoint?

•Hazard 
Endpoint?

Silver powder as 
characterized in 
house

Silver 
suspension as 
prepared for 
experiment

Silver suspension 
during experiment: 
Raw time series data

Size dist
ZP

Core

Size dist
ZP

Core

Size dist
ZP

Core

pH

IS

Surface 
Affinity

α

pH

IS

DOC

pH

IS

DOC

On the NIKC Concept of “Instance”
Temporally Tracking the Path of a Study



Full Paper Instance Map of Curated Manuscript

Created by Zhao Zhang

NA Monteiro-Riviere et al. Toxicol Lett 155 (3), 377-384. 2005 Mar 15.



Many Projects, One Repository: A Pilot Integration 
Active collaborations: 

US & EU

N KC Shared repository

• External datasets
• Expanded dictionaries
• Feedback & design reqs



Premeditated Interoperability Through 
Shared Data Curation

Leverage Diverse 
Datasets

Standard 
Curation Format

Promote 
Interoperability

Diverse Data 
Application

Regulatio
n

Fate
Exposure 
Risk 
Assessment
Modelling

eNanoGrammar
• Draws on eNanoMapper
• Common Dictionary
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Questions?


