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GLOSSARY 
 

Abbreviation / acronym Description 

Content type 
A media type (also MIME type and content type) is a two-part 
identifier for file formats and format contents transmitted on 
the Internet https://en.wikipedia.org/wiki/Media_type 

JSON 

JavaScript Object Notation is an open-standard format that 
uses human-readable text to transmit data objects consisting 
of attributeςvalue pairs. It is the most common data format 
used for asynchronous browser/server communication. 

JSON-LD 
JavaScript Object Notation for Linked Data, is a method of 
encoding Linked Data using JSON 
https://en.wikipedia.org/wiki/JSON-LD 

RDF/XML 
RDF/XML is a syntax, defined by the W3C, to express  an RDF 
graph as an XML document https://www.w3.org/TR/rdf-
syntax-grammar/ 

N3 
Notation3, or N3, is a shorthand non-XML serialization of 
Resource Description Framework models 

MDL MOL file, SDF file 

MDL Molfile is a format for holding information about the 
atoms, bonds, connectivity and coordinates of a molecule.  
"SDF" stands for structure-data file and may consist of 
multiple MDL Molfiles, representing multiple molecules 

REST 

Representational state transfer (REST) is an abstraction of the 
architecture of the World Wide Web; more precisely, REST is 
an architectural style consisting of a coordinated set of 
architectural constraints applied to components, connectors, 
and data elements, within a distributed hypermedia system. 
REST ignores the details of component implementation and 
protocol syntax in order to focus on the roles of components, 
the constraints upon their interaction with other components, 
and their interpretation of significant data elements. 
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1. EXECUTIVE SUMMARY 
Searching and downloading nanomaterial data was identified from requirements analysis as one of the 
top priority use cases for users within the Nano Safety community. The search modes include both free 
text and structured search, which appeal to different types of users. The typical structured search requires 
combining queries on chemical composition and query on physicochemical characterization and bioassay 
outcomes. The preferred way of displaying the search result is a summary, with a subsequent drill down 
for details. This deliverable describes a user friendly free text search application 
(http://search.data.enanomapper.net), provides examples of using the API for searching the 
eNanoMapper database via R, and examples of building visual summaries with Javascript. Download of 
substances and studies as well as search results is enabled via REST API calls. The download formats 
supported include JSON, spreadsheets (XLSX) and semantic formats (RDF/XML, N3, JSON-LD). The web 
pages at http://data.enanomapper.net provide download links for user convenience. A blog post, 
describing how to use the different database search functionalities and an example of measurement 
representations in a semantic format are provided as Annexes. 

2. INTRODUCTION 
The requirements analysis performed by eNanoMapper within the scientific community (WP1) identified 
searching and downloading nanomaterial data as one of the top priority use cases for eNanoMapper 
(D1.2). Structured and free text search appeal to different types of users (persona). The typical structured 
search requires combining queries on chemical composition and query on physicochemical 
characterization and bioassay outcomes (described in ŜbŀƴƻaŀǇǇŜǊ ǊŜǇƻǊǘ ƻƴ άData Management 
System with extended search capabilitiesέ (D3.2) and in the eNanoMapper database publication [1]). We 
have implemented a free text search application, which is powered by the Apache SOLR [2] free text 
search engine and is using the eNanoMapper ontology [3] for database entries annotation and synonym 
expansion. The REST API enables search through programming environment, e.g. R [4] and building visual 
summaries through JavaScript. The visual summaries can be integrated in the eNanoMapper web 
interface, as well as embedded in external web sites. Download of substances and studies as well as search 
results is enabled via REST API calls and specifying the content type; it can be used via both web browser 
and programming environments. 
  

http://search.data.enanomapper.net/
http://data.enanomapper.net/
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3. USE R APPLICATION FOR SEARCHING 

AND DOWNLOADING ENANOMAPPER 

DATA 
The eNanoMapper prototype database, available at http://data.enanomapper.net/ and described in 
eNanoMapper reports on the eNanoMapper database develoment (D3.1, D3.2) and in the eNanoMapper 
database publication [1], supports several query types and allows retrieving information of nanomaterials 
through a REST web services API (http://enanomapper.github.io/API/) and a web browser interface. This 
deliverable describes a user application providing an intuitive free text search interface as well as using 
the database API to send queries through R and JavaScript. Data download is supported via REST API and 
allows RDF, CSV, JSON and XLXS download.  

3.1 SEARCH 
The API offers access to a variety of searches by substance identifier, any combination of measurement 
endpoints, and/or chemical structure. The analysis of the use cases and the obtained feedback of using 
the prototype database highlighted the need of a simplified search interface, supporting synonyms and 
allowing many variants of specifying the query (e.g. ZnO, zinc oxide, zinc oxide nanoparticle, NPO_1584 
return the same set of results). In addition, browsing the results can be facilitated by providing summary 
statistics of the elements found, e.g. the number of metal oxide entries. Therefore a free text search user 
interface was built, allowing data exploration without requiring a priori knowledge of the database 
content and field names. The free text search application uses the Apache Solr [2] search engine and the 
eNanoMapper ontology as synonyms and database entries annotation. 
 
An initial version of the free search interface was developed as a single page JavaScript application and a 
screenshot submitted to the eNanoMapper issue tracker for feedback by partners and interested users 
https://github.com/enanomapper/data.enanomapper.net/issues/8 (Figure 1). 
 

http://data.enanomapper.net/
http://enanomapper.github.io/API/
https://github.com/enanomapper/data.enanomapper.net/issues/8
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Figure 1. Initial interface of the free text search application 

The feedback provided by all eNanoMapper partners was positive, with many specific suggestions, 
summarized below: 

 The display should use labels instead of NPO_xxx codes 
 add the ability to "sort by", e.g. alphabetical on name, on size, year of the experiment 
 the references could use the DOI without the http://dx.doi.org/ 
 having the possibility of multiple selection, getting the, listing identification, characterization, 

assay, results 
 Search should be possible for e.g. 'ZnO' or 'zinc oxide', not only NPO code 
 Searching by test species 
 Search for specific guidelines 
 The difference between Assay types and Endpoints is not immediately obvious 
 The purpose of the result section is unclear 
 Font size in the text clouds are confusing, they indicate frequency and not selected items 
 A hierarchy would be useful e.g. for data aggregation (NM types and assays/endpoints). Low 

priority. 
 Should there be a group for selecting e.g. particle size ranges? - Yes, but low priority. 

http://dx.doi.org/
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Taking into account the feedback, the application was further developed and made available at 
https://search.data.enanomapper.net and http://enanomapper.github.io/data.enanomapper.net/   
 

 
Figure 2. Search application (zinc oxide query) 

The search application is a single page web application (Figure 2), using asynchronous JavaScript calls to 
submit queries, receive results and to render the web page elements. The page consists of a search box 
(highlighted in blue, top) a summary panel (left, green) and the results are shown at the main panel 
(yellow). ¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ŀ ǎŜŀǊŎƘ ŦƻǊ άȊƛƴŎ ƻȄƛŘŜέ are illustrated on Figure 2. The panel at the left (green) 
contains several summaries, grouped in the following categories: Data sources, Nanomaterial type, P-
Chem (physicochemical characterization), Tox (toxicity assays), Cell, Species, Results, References, 
Protocols, Instruments. Every panel is expandable and shows the types of elements found for the 
particular query, άȊƛƴŎ ƻȄƛŘŜέ in this case. For example, there are two data sources shown on Figure 2, 
άMODENAέ ŀƴŘ άNanoWikiέΣ ōŜŎŀǳǎŜ ǘƘŜǎŜ ǘǿƻ Řŀǘŀ ǎƻǳǊŎŜǎ Ŏƻƴǘŀƛƴ ŜƴǘǊƛŜǎ ŦƻǊ ȊƛƴŎ ƻȄƛŘŜ ǇŀǊǘƛŎƭŜǎΦ The 
available data sources in http://data.enanomapper.net are described in eNanoMapper reports D3.2 and 
previously in eNanoMapper reports D3.1 and D5.4. 
  

https://search.data.enanomapper.net/
http://enanomapper.github.io/data.enanomapper.net/
http://data.enanomapper.net/
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All widgets on the left are expandable on clicking. Figure 3 shows the expanded NanoMaterial type widget. 
 

 
Figure 3. The nanomaterial type panel shows zinc oxide only, because this is what the query is about. 

 
Figure 4 shows the expanded P-CHEM widget, where P-CHEM is short for physico-chemical 
characterisation and shows a summary of the type of experiments (the tags marked with green line at the 
right) and endpoints (the tags marked with blue line at the right). 
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Figure 4. The P-CHEM (physico-chemical characterisation) panel shows the type and the number of entries available for 
different physicochemical measurements. 

 
Mouse hover on each tag reveals more information, such as number of entries (the coloured part of the 
tag) or ranges of the available measurement (tooltip on the tags marked blue) - see Figure 5. 
 



 

 

eNanoMapper 604134 14 March 2016 DELIVERABLE 
REPORT D5.5 

Page 11 of 38 

 

 
Figure 5. Summary details, e.g. shows the range of the Zeta potential measurements (-15.1, 24.3) mV 

 
Figure 6 shows the TOX widget expanded. TOX stands for toxicity assays, and shows a summary of the 
type of the experiments (the tags marked with green line at the right) and endpoints (the tags marked 
with blue line at the right). 
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Figure 6. The TOX (toxicity assays) panel shows the type and the number of entries available for different biological assays. 
Hover with mouse on each tag in order to see more details 

 
Figure 7 shows the Cell widget expanded. The Cell widget displays the cell lines used in the biological 
assays involved with zinc oxide (rŜŎŀƭƭ ǿŜ ŀǊŜ ǎǘƛƭƭ ŜȄǇƭƻǊƛƴƎ ǘƘŜ άȊƛƴŎ ƻȄƛŘŜέ ǎŜŀǊŎƘ ǊŜǎǳƭǘǎΣ ŀƴŘ ǘƘƛǎ ƛǎ 
shown under the Current selection section at the top left). 
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Figure 7. The cell lines used in the experiments, involving zinc oxide nanoparticles 

 
Clicking on each button updates the Current selection with another entry. Clicking on the THP-1 
macrophages button adds a second entry, restricting the query for zinc oxide + THP-1 macrophage. This 
is an illustration of how one can restrict the query by clicking any combination of the tags from the 
summary panels. The content of the result and summary panel will adapt to reflect the query results 
(Figure 8). 
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Figure 8. The cell lines used in the experiments, involving zinc oxide nanoparticles. 

 
The content of the Current selection can be directly modified by clicking the (x) links, which will remove 
the selection and the result and summary panel content will be updated (Figure 9). 
 


































