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ISS and the Department of Environment and Health

The original ISSTOX data had no standard vocabulary for data headers. Standardizing the data 
vocabulary increases interoperability by providing an internationally understood definition for each 
term. We standardized the data by identifying each attribute in the ISSTOX data and updating the 
attribute names to match the Organization for Economic Co-operation and Development's harmonized 
templates.

Many of the test result instances were stored as concatenated values in the ISSTOX data. This leads 
to an inefficient database design and makes querying on the data a difficult process. We addressed 
this problem by identifying and standardizing all existing attributes, and then by storing instances of 
test results in rows rather than columns.

Our mission with ISSTOX is to design a user-interface and database system to increase public 
accessibility to toxicological data. Using stakeholder analysis, we identified all of the functions required 
in the minimum viable product. The system design required four subsystems: a database, a user-
interface, a toxicity analysis component, and a chemical structure visualization component.

Istituto Superiore di Sanità (ISS), or the National Health Institute of Italy, is an organization whose 
mission is to guide public health policy based on scientific research. ISS conducts research in a wide 
variety of fields, such as food safety, epidemiology, and toxicology. ISS is divided into 6 Departments 
(shown below), 16 National Centers, 2 Reference Centers, 5 Technical-Scientific Services and a Notified 
Body. This project is concerned with the ISS Department of Environment and Health, or 
DAMSA. DAMSA conducts multidisciplinary research to identify, characterize, and analyze risk factors to 
environmental and social health.

The user-interface was designed in Adobe XD through an iterative feedback process with ISS. 
The Adobe XD design is an interactive mockup where every function of the minimum viable product 
is demonstrated, including the visualization and analysis subsystem requirements. This prototype 
was used to ensure all stakeholder requirements were met in the design phase of this project, and it 
will be used to guide the implementation phase in the future.

Addressing the database subsystem requirements necessitates the design of a single, chemical 
relational database to consolidate the five original ISSTOX data sources. The data design must be 
capable of storing all the original ISSTOX data with the ability to update and delete data in the future. 
The data modeling process included declaring data types, defining entities, and identifying cardinal 
relationships between entities.
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The focus of the user-interface design was to facilitate user-friendly, useful toxicity analysis on the 
ISSTOX data. The subsystem design allows users to create complex queries by using a series of 
buttons, search bars, and check boxes to select the information that should appear in the query 
results. This design allows public users with little to no coding or database experience to conduct 
useful toxicity analysis with relative ease.

Toxicity analysis efficiency of the new system design was tested against original analysis methods 
by conducting five different queries on each system. The metrics used to measure improvement 
were the number of clicks and the amount of time required to complete each search. The analysis 
revealed that the new system improves search efficiency by at least 65% and that new search 
features are now available that were not possible with the original ISSTOX system.

ISS and DAMSA are interested in increasing the accessibility and interoperability of toxicological data. 
They began a project called ISSTOX to store quality toxicological data in five data sources available to the 
public. ISS asked our team to further develop this project by designing a system to store the ISSTOX data 
and facilitate public access to toxicity analysis.
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