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Information overload or filter failure

How can we identify literature and scientific articles that describe methods for 

Replacement, Refinement and Reduction?



Search for dermatitis



A lot of information



Main findings from a survey:

No budget/time for specific 3R search

Existing relevant 3R information not found / not used

The problem

• How can we identify articles that describe methods 
for Replacement, Refinement and Reduction?

– Often not explicitly described as such.

– Hard to define the correct search terms.

• As a consequence the search is
– Elaborate

– Time consuming

– Biased

– Incomplete

– Not updated



Solution: Mine the bibliome



Machine Learning Approach

Based on a set of known 
positive and negative papers, 
a computer model is trained 
that can predict whether a 
paper is about a 3R subject.

3865 papers describing 
Alternative Animal Tests (Mesh 

term)

A random abstract set



Currently available

• 40 million PubMed abstracts with a 3R 
score for skin or central nervous system 
ranging from 0 to 1.

• An Applied Programming Interface is 
available for plugging in into your own 
workflow.

• Searchable web interface with 500.000 
predefined keywords (genes, pathways, 
diseases, drugs, products).



Access with an API





DEMO



CNS: Parkinson's

Search 3R papers related to Parkinson's Disease:



CNS: Parkinson's

Display only 3R papers that deal with induced Pluripotent Stem Cells (iPSC):



Links to PDFs



Dermatitis



Dermatitis



Autophagy (pathway)



P38 (gene)



Probiotic (product)



New development / disease areas



Take home messages

3Ranker provides a versatile AI 
algorithm that can be

• Extended towards new research 
fields

• Incorporated in other tools via the 
API

• Updated automatically with new 
PubMed data

• Applied towards new text sources 

www.open3r.org



Related initiatives & Future
AI for detection of Human Biomedical Models 3R Ontology building
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