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What is the problem?

Drug development
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Can interactive search tools with intelligent user interfaces help domain experts in 
decision-making processes?

Application of intelligent interactive tools in 
decision support 

Use case: Drug development

Decision-making problems

Find paths within complex constraints in 
decision trees

Use case: Drug formulation

Item configuration 
with constraint 

satisfaction

A modular and interactive framework for 
integrating prediction models.

Use case: Solvent prediction

Interactive machine 
learning for predicting 
and comparing items 
on multiple criteria

Research within the state-of-the-
art publications

Use case: Explore biopharma literature 

Literature 
research

Overall research question

Sub-problems
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Literature research 
assistant

Goal:
Customized classification and data exploration through
scientific documents to improve the decision-making
process

Used in:
Different domains

Use case: Explore biopharma literature
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𝐏𝐮𝐛𝐕𝐢𝐬𝟏

Uses interactive machine learning and 
combines essential features to help 
researchers find the content most relevant 
to them-articles can be tailored to the 
user’s interests

𝐓𝐡𝐚𝐥𝐢𝐚𝟐

A semantic search engine for exploring 
biomedical abstracts

𝐅𝐀𝐂𝐓𝐀 +𝟑

• Discovering useful associations
between biomedical concepts

• Visualization of directly and indirectly
associated concepts

Similar tools

1. Horn F. Interactive Exploration and Discovery of Scientific Publications with PubVis. arXiv e-prints. 2017 June. doi: 10.48550/arXiv.1706.08094.
2. Soto AJ, Przybyła P, Ananiadou S. Thalia: semantic search engine for biomedical abstracts. Bioinformatics. 2019 May 15;35(10):1799-1801. doi: 10.1093/bioinformatics/bty871. PMID: 

30329013; PMCID: PMC6513154.
3. Tsuruoka Y, Miwa M, Hamamoto K, Tsujii J, Ananiadou S. Discovering and visualizing indirect associations between biomedical concepts. Bioinformatics. 2011 Jul 1;27(13):i111-9. doi: 

10.1093/bioinformatics/btr214. PMID: 21685059; PMCID: PMC3117364.

https://github.com/cod3licious/pubvis
http://www.nactem.ac.uk/Thalia_BI/#0
http://www.nactem.ac.uk/facta/cgi-bin/facta.cgi
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How it works:
In-house data exploration tool with search and customized classification option which can be used on different literature data

Literature research assistant

Existing documents within the 
categories related to the search query

Combined search query

Data table including existing publications 
and the links

Zoomable graph to find publications by categories
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Architecture
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Architecture
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Story behind the categories
https://meshb.nlm.nih.gov/treeView

https://meshb.nlm.nih.gov/treeView
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Architecture
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Back-end model

Number of classes (categories and sub-

categories) : 47

Number of documents per category (for model 

training):10000

Number of unlabeled documents: 10000
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Similarity detection and classification
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Class category

• Chemica

ls and 

drugs

• Anatomy

• ...

• Biomedical and Dental

• Complex mixtures

• ...

Probability of a category being 

related to a document

Top 10 Features are extracted from introduced 

categories using bertopic

Word embedding  

similarity scores

𝑃𝑖𝑗 ∶ similarity between features for

the feature i appearing in class j 

Calculated for each 

document individually

Architecture
Back-end model
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Architecture
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Front-end

Each individual color is 

assigned to a related 

category
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Zoom-in/out to explore categories

Features in details

Rest of the detected topics with 

less frequencies

Bacteria Organism forms Archaea Eukaryota

Detected topics from 

related documents

13%

57%
21%

9%

Percentages of documents being 

related to other categories

Visualize relational information using a donut chart 
• Provide additional information about the other related categories. 
• Each piece of the donut represents the similarity of the selected category 

to another category based on mutual topics



13

Goal: Assist pharma scientists in literature research and exploration
Baseline: Conventional methods : (e.g., online database search, in-house document 
search, ... )

Users: Three domain expert users
Task: Find results for given search queries  functions

Evaluation method: Usability study using questionnaires and quantitative evaluation

Results: 
1. All three users found existing features and the graph representation useful
2. Some users found it difficult to interact with the tool except the user who was in close collaboration

with the tool development
3. Users found it highly useful to have manual guide for the tool 
4. Users found it very useful to offer different solutions for navigation through the graph (e.g., mouse 

wheel) 

Evaluations
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Relations between 
each detected topic 
within a document 
to other 
documents

Visualize relational information using a 
circus chart 
• Visualize the relationship between 

categories
• Visualize which topic on the bar is related 

to other categories 

Customize the classification by retraining the 
classifier
Users can upload batches of 100 classified documents 
to a desired class and retrain the model to update the 
target class definition

User can select the 
category and add 
documents

Literature research assistant future work
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THANK YOU
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Selected 

category

Each individual color is 

assigned to a category

Other related 

categories

View other related categories

Features in details


