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What is nanoinformatics? 

Definition 
 
Nanoinformatics is a systematic methodology  
to collect, organize, validate, store, share, model, and analyze data  
involved with nanotechnology processes and materials  
for the purpose of extracting useful information relevant to the nanoscale science and 
engineering communities.  
 
Computational nanoscience, conceived as falling within the broader term nanoinformatics, 
includes the development and application of the critical tools needed for simulations, 
computations, and predictive modeling of nanomaterials, nanoscale devices, and 
nanosystems. 
 
According to US nanoinformatics roadmap, 2011 
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Objectives 
Objective 1: vehicle for community interaction & resource to support different stakeholders 

Why? 
- high amount of money has been spent on nanoEHS so far, future resources are limited 
- many different stakeholders (industries, academia, agencies etc.), each with its own objectives & needs 
 
Thus, the nanoEHS community needs  

 1) to make highest possible use of the currently existing data  
 2) guidance on which type of research/ which type of data is needed in future 
 3) a medium to help the community to “self-assemble” & to get to know the different players,  
 their tools as well as their individual needs/ objectives 

What? 
The nanoinformatics roadmap will support the community to 
1) get to know the different stakeholders with their objectives 
2) create a benefit for each  
3) describe the nanoinformatics processes and tools 
4) give an overview which tools are available to whom & how to use them 
5) clearly describe the benefits of nanoinformatics at different phases of experimental work   
(experimental design, material prioritization & selection, identification of benchmarks, databases, data 
curation, data analysis, data sharing etc.) 

Make the point clear that nanoinformatics is not only useful for some specialized experts 
but it is useful for all stakeholders! 
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Objectives 
Objective 2:  capture, preserve, disseminate all publicly-available NM measurement data 

  (experimental and computational) 

Why:   - avoids remeasurement 
  - provides access to previous measurements 
  - assures consistency in reporting of results 
  - facilitates planning new measurements 
  - keeps results secure 
  - increases the ROI for measurement support 

Certainly, this goal is big and a huge challenge.  
 
However, the roadmap 

 - can raise public awareness of the benefits 
 - can describe how to achieve this goal step- by- step 
 - and explain what kind of infrastructure is needed for this 

What:   - build and link repositories  
  - ensure all publicly-funded nanomaterials measurement results are deposited 



Andrea Haase, Nanoinformatics Roadmap 2016 

Objectives 
Objective 3:  Take advantage of existing NM measurement results  

Why:   - To advance nanotechnology and expedite its commercialization 
  - To help different stakeholders to reach their specific objectives 

What:   - Develop understanding of results 
  - Support model development 
  - Predict properties and performance of nanomaterials 
  - Correlate results with nanomaterial characteristics 
  - Correlate results with other functionality 
  - Advance development of new nanomaterials 
  - Support Safe-by-Design 
  - Support decision making 
  - Support regulation 
  .... and many more 

This objective is tightly linked to objective 2.  

Objective 4:  Identify specific pilot projects to reach the first three objectives.  
  Describe the way forward (= roadmap)  
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Nanoinformatics “Players” 

Data Customers Data Creators Data Curators 

Database 
Experts 

Data Analysts 

...not yet complete... 
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Nanoinformatics Processes and Impact 

Pre-experimental	
(Planning)	Phase	

-  genera'on	of	hypothesis	
-  selec'on	of		materials	
-  Priori'za'on	
-  benchmarks		

Experimental		
(Data	storage)	Phase	

-  data	documenta'on	
in	par'cular	useful	for:	
-  High	Throughput	
-  High	Content	
-  Systems	Biology	(“Omics”)	

Post-	Experimental	
(Analysis)	Phase	

-  data	analysis	
-  data	visualisa'on	
-  quality	control	
-  gap	filling	
-  model	genera'on	

For	individuals	

For	communi=es	

Industries	Research	

Regula=on	
§  peer	control	
§  Quality	
	
§  data	analysis	
§  data	mining	
	
§  gap	filling	
	
§  Knowledge		
§  hypothesis	
§  Models	
	
§  meta	analysis	
	
§  	visualisa'on	
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Short Outline 

a) Quality of Data 
b) Data curation 
c) Databases: ontologies, requirements, standards 
d) metadata 
e) Challenges: e.g. missing standards, heterogeneous datasets 

Section 1: Data Gathering and Data storage 

Section 2: Data Analysis 
a) Material modelling 

 - Modelling physical/ chemical descriptors of NM   
  - Explore how NM descriptors depend on the underlying physics and chemistry 
 

b) Chemoinformatics 
 - Similarity Analysis 
 - Gap Filling (e.g. Read Across, QSAR) 
 - For exposure assessment & exposure modelling 
 - PBPK 

 

c) Bioinformatics & AOP‘s 
d) Guidance for other communities 

 - for pre-experimental planning, data storage, data analysis etc. 
 - challenges 
 - explain possible benefits and applications for different stakeholders  
 (e.g. academia, regulatory agencies, industry)  
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Section 3: Data Accessibility & Data Exchange 

Standards for information exchange 

Section 4: Current Network 

Overview on most important projects ongoing projects in EU and US 
 
Training possibilities 
 
Workshop and conference series 

Section 5: Roadmap 

Short term projects or action points 

Medium term projects 

Long Term projects (up to 2030) 



Andrea Haase, Nanoinformatics Roadmap 2016 
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