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Abstract

The US EPA is responsible for evaluating thousands of chemicals for the potential risks they may pose to humans and ecosystems, which
necessitates information on hazard and exposure potential for each chemical. To support chemical decision-making, EPA's Office of Research and
Development (ORD) must identify and characterize relevant exposure pathways - the path of a chemical from source to a receptor. How a chemical is
used (e.g. in a consumer, occupational, or industrial context) is critical to determining exposure pathways. ORD has developed a data management
and curation application, called Factotum, which facilitates the rapid collection and distribution of high-quality chemical and exposure related data
from public documents via curation, quality assurance, visualization and data delivery tools. Within Factotum, there has been a significant focus on
chemical composition of consumer products, functional role of chemicals within products and processes, and presence of chemicals on reported
specific or general use lists. Factotum has facilitated the expansion of these use databases to include new information related to occupational use of
chemicals, literature measurement of chemicals in key media, and population use patterns for consumer products. Factotum also includes new
category schema for the classification of products used in industrial and occupational settings. Ongoing efforts are made to broaden the scope of the
data while ensuring data quality, through the addition of new data sources, data curation and cleaning, manual Quality Assurance (QA) workflows,
and chemical curation to harmonized chemical identifiers. To date, Factotum has been used to collect and curate data from 511,898 documents,
representing over 3.9 million individual chemical records and 29,391 unique chemical substances. These methods have rapidly expanded the scope
and quantity of data in EPA's Chemicals and Products Database (CPDat). These expanded use data are being integrated with other exposure-
relevant data streams, including chemical monitoring and release data, to rapidly inform EPA and State agencies workflows for assessing potential
exposures via different pathways.

Introduction

« EPAis charged with evaluating risks associated with chemicals in commerce, including consumer products.
« As of February 2021, there are 41,864 active chemicals on the EPA’'s Toxic Substances Control Act (TSCA) Inventory.
» Evaluating chemicals for risk to humans or the environment requires information on hazard and exposure potential.
» To support chemical decision-making, EPA’'s Office of Research and Development (ORD) must develop robust, well-documented,
and accessible datasets to inform exposure assessments.
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Approach

EPA-ORD is building an integrated system for collecting, curating, storing, and annotating exposure-

relevant information.

ChemExpoDB refers to a data base that holds raw and curated data on use of chemicals.

Documents and datasets can be curated into ChemExpoDB using ORD’s web-based Factotum application.

Curated data from ChemExpoDB is releases as ORD’s Chemicals and Products database (CPDat)’, and

available via the CompTox Chemicals Dashboard.

Factotum includes web services that can supply ChemExpoDB data to internal EPA clients.
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Figure 2. The ChemExpoDB / Factotum System
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The Factotum Application Factotum improves ORD'’s ability to rapidly compile and distribute useful, high-quality, chemical
and exposure related data via curation and cleaning, quality assurance and tracking,
visualization, and data delivery tools.
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Figure 3. Factotum provides tools for loading, extracting, and managing
chemical data documents and associated data extraction scripts.
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Figure 4. Factotum enables data-record level quality assurance procedures,
including data checking against raw data documents and change auditing.

Factotum API (1.0.1)

Download OpenAPI specification:

The Factotum Web Services API is a service that provides data about Product Usage Category (PUC)
products, and the chemicals related to PUCs and products

actotum API

>
>
>
> This documentation is generated via the OpenAP| specification downloadable above. You can use this specification to
assist in developing apps and using the API. For example, Postman can import the OpenAPI specification to
> automatically build collections.
> JSON:API url <- "https://api.factotum.epa.gov/chemicals/" #Example Factotum API base URL

Endpoints are being changed to follow the JSOI query <- "filter[sid]=DTXSID2021446spage [number]=1" #Example Query - filter to DTXSID on page 1
s Sys.sleep(0.25) #Always rest between APT pulls to not make more than 4 calls per second (API etiquette)

result <- GET(paste0(url,"?", query)) %>% #Send the API query to GET API queried data returned
> B tent (., "text", encoding="UTF-§") %>% #Parse the API json return as text
sonlite::fromJSON () %>% #Parse into JSON format

5 urrr: :pluck(., "data") %>% #Get the data subsection\of the returned JSON APT data

chemical jsonlite::flatten() #Unnest any nested columns
>
>
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Figure 6. Factotum contains an Application Programming Interface
that can deliver data in batch/bulk form to EPA stakeholders.

« Factotum tools are being used to expand the scope of data in CPDat:
« CPDat contains extensive data on consumer formulations, functional use, and general chemical list presence.
* New data related to occupational exposure, chemical occurrence in environmental media, and consumer product use patterns

have been curated.

New automated natural language processing (NLP) classifier models for curating data documents to consumer product
categories used in exposure assessments have been developed, allowing for greater curation capability.

* (See SOT Abstract Number/Poster Board 2650/ P116)
New categorization systems for consumer articles and products used in occupational settings

have been developed.

Documents describing: _

« consumer product use Published papers
patterns describing

« field studies chemical

 screening model measurements in
defaults biological and

+ fact sheets environmental
* survey/ marketing info media

l_'_E HealthHazard
2 |
l_'_E HealthHazard

I
Evaluation of respiratory and
other health concerns at a law

orcement office building with

Curation of chemicals, environmental
media, population, product category and

C P D at other metadata

Figure 7. Factotum is allowing for the rapid curation of literature monitoring studies, NIOSH Health Hazard
Evaluation reports, and documents related to consumer habits and practices into CPDat.
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Figure 8. Machine learning classifiers were built using the existing manually curated CPDat data as a
training set, allowing for automated curation of new documents to Product Use Categories (PUCs)
developed specifically for exposure modeling.2
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« The Factotum application has facilitated the rapid expansion of the volume and scope of data in the

CPDat database (Figure 9).

» To date, Factotum has been used to upload more than 500,000 data documents (Table 1) including
those containing information on product chemical composition (e.g., SDS, ingredient lists, voluntary
ingredient disclosures); documents disclosing chemical functional use; documents describing public
chemical lists; Health Hazard Evaluations; published papers describing measured chemicals in
media; and reports/documents describing consumer product habits and practices (i.e. consumer
product use patterns).

3.9 million chemical-specific records have been extracted from these documents; to date 1.9
million of these records have been curated to harmonized substance identifiers (DTXSIDs);
chemical curation is ongoing.

The curated data records cover 29,390 unique DTXSIDs

Over 608,000 individual products with chemical ingredients have been linked to product categories.
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Figure 9. Data documents uploaded within Factotum by date.

Impact and Next Steps

The Factotum/ChemExpoDB system will improve the volume, timeliness, quality, and accessibility
of exposure data available for use in decision-making by EPA stakeholders and ultimately the
public.

The development of webservices will support timely and sustainable reporting of new data to
systems that surface exposure information to the public; the feasibility of public webservices is
currently being investigated.

The QA tools in Factotum are allowing QA procedures to be formalized and documented, which is
critical when data may be used in regulatory decision-making.

The automated NLP models for assigning chemical data documents to relevant consumer product
categories will increase the rate at which these data are available for use in exposure assessments.
Existing ORD databases of toxicokinetic data are planned for Factotum integration.

Data models for storing EPA exposure model results are under development. In the future,
standards for documenting and reporting exposure model results should be developed and
incorporated into Factotum. These standards should include methods for capturing model code
versions and input data sets and parameters, allowing for reproducibility of any results.

Additional workflows are being developed for the harmonization of reported chemical functional
uses to internationally recognized functional use categories.
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