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LET‘S INNOVATE KNOWLEDGE RETRIEVAL...

Literature and 
Databases

Semantic 
Search

Analysis & 
Presentation

There is much more 
research content 
available, let’s use it!

Apply semantic intelligence to
• deep data mining
• simple to use
• normalizing content
• bulk  data downloads 

Online dashboards provide
• easy access & downloads
• automated updates
• large scale data aggregation

SciWalker
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Research
Literature 

There is much more 
research content 
available, let’s use it!

SciWalker integrates with

Publicly available data:   PubMed, clinical trials, patents, 
   drug labels, grants, PB data in open BigQuery tables

Commercial Databases:  Dimensions: 110 million publications
   thereof 77m full text



LET‘S INNOVATE KNOWLEDGE RETRIEVAL...

SciWalker semantic intelligence:
aiming to support pharmaceutical, chemistry, biology and life and material sciences

federated search in heterogeneous document resources and databases:

○ Which tetrazole containing drugs were used in clinical trials for hypertension ?

○ Which tetrazoles are claimed in patents ?

○ Which companies produce polymers ?

○ What are known biological activities of natural products found in green tee ?

○ What is known about corticosteroids ?

… and many more



SciWalker: Key Features

Semantic search: 
simple & fast

cortico-steroids

compare to the same query using 
standard search technologies:

11-Dehydrocorticosterone OR 
11-Deoxycorticosterone OR 
11-Deoxycortisol 11-Ketoprogesterone OR 
11β-Hydroxypregnenolone OR 
11β-Hydroxyprogesterone 
11β,17α,21-Trihydroxypregnenolone OR 
17α,21-Dihydroxypregnenolone  OR 
17α-Hydroxypregnenolone  OR 
17α-Hydroxyprogesterone  OR 
18-Hydroxy-11-deoxycorticosterone  OR 
18-Hydroxycorticosterone 
18-Hydroxyprogesterone  OR 21-Deoxycortisol 
21-Deoxycortisone OR 21-Hydroxypregnenolone 
Aldosterone  OR Corticosterone  OR Cortisol  OR 
Cortisone  OR Pregnenolone  OR  Progesterone OR …

SciWalker “knows” 
35 million chemical concepts!



Normalized & Indexed Content

OntoChem is capable of fully integrating with Dimensions from Digital Science. Developed using more 
than 110 million scientific publications, 70% of which are in full text, and more than 40 million patents, clinical 
trials and grants, Dimensions offers a broad database. This can be technically integrated in a number of 
ways, including by accessing the existing Dimensions metadata collection in Google BigQuery. According to 
information from Digital Science, UberResearch/Dimensions is already supporting NCI in different projects. 



SciWalker: Normalized Deep Data Mining

Semantic 
analysis of 
millions of 
scientific 
documents

Automated 
chemical 
structure 
identification



indexing uses open access ontologies on BigQuery: 

35+ ontologies

e.g. chemistry ontology:

35 million concepts

700 million relationships

Normalized & Indexed Content



Ontology Browser & Search

Search for 
concepts 

explore 
very large 
domain 
hierarchies, 
relations



Substructure Search Billions of Compounds & Reactions

Search for 
chemical 
structures and 
reactions 

In publications, 
patents, clinical 
trials and grants 
data and 
BigQuery tables 
using a single 
query



Chemistry Search Tools

Searching exact, substructure or similarity in reactions extracted from US patents



Chemistry Search Tools



Semantic Document View



SciWalker: Identify Relationships

Identify 
relationships 
between 
concepts such as 

aluminum alloy

and related 
diseases



SciWalker: Understand Causality

Evidence is key!

The system delivers 
sentences extracted 
from documents 
describing the  
relation and links to 
the source 
documents



SciWalker: Generate New Insights

Clever visualizations 
make complex things 
easy!

Substantial 
relationships 
between 
monoterpenes and 
cosmetics.



Bulk Export into Google BigQuery Tables



Automation: Example Biomarker Screening
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Automation of 
customer specific 
research 
processes:

Example: 
continuous 
biomarker 
screening for 
Boehringer 
Ingelheim



Automation: Laboratory Journals



Automation: Example Market Insights Generation

Relationships 
identified in 
patents and 
publications 

between a 
chemical 
compound and 
the high-level 
concept 
“company”



Google BigQuery: Agile Dashboard Development



Google BigQuery: Enabling Interactive Dashboards

Complex technologies 
applied in the background

Resulting in a simple 
dashboard 

Still enabling the 
interested user to 
interactively drill down 
and explore deeper 
insights.



Customizing SciWalker

SciWalker is a highly modular - create your own personalized applications !



Modular Functions - Personalized Applications - “iMarts”



Personal Document Collections



Personal Alerts



Dashboards to keep you up-to-date



Technology Features

SciWalker is a toolkit:

● RESTful WebAPI, programmed in Java, based on non-toxic open access software

● cloud based installations, e.g. via docker images: GCP, AWS, Azure

● local installations, e.g. on laptops - Unix, Mac, PC 

● using encrypted, authenticated communications with RESTful WebAPI

● React Javascript GUI and Java 8 middleware

● Chemistry webservice: OpenChemLib, CDK or ChemAxon, different editors

● MySQL as general document database

● connectors to other databases, and 3rd party WebAPI’s, e.g. Google BigQuery

● hardware: typically 32GB RAM, 8+ CPU, 12 TB HDD or SSD for large indexes



Architecture of SciWalker @GCP 
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New technologies 

can be successful 

only if 

they are easy to use

OntoChem is using the 
Google BigQuery & GCP 
platform 

to present complex research 
data & results in an easy way 

providing outstanding 
functionality



Thank you

contact: 

www.ontochem.com

phone: +49 345 4780470

e-mail: info@ontochem.com

http://www.ontochem.com

