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Introduction. The blood-brain barrier (BBB) is a semi–permeable barrier that protects our 

nervous system from unwanted substances. The ability to penetrate the BBB is one of the most 

important parameters in pharmacology, especially when it comes to drugs for neurodegenerative 

diseases [1]. However, it is very difficult to measure permeability experimentally and scientists have 

high hopes for machine learning. To date, all high-quality machine learning models for this problem 

are either not publicly available [2], making it impossible to reproduce their results, or they have been 

trained on small data sets, so these models are not reliable enough [3]. 

  

Main part. The aim of our project was to develop more reliable publicly available machine 

learning models: 

1) A binary classification model that determines whether the molecule passes through BBB. 

2) A regression model that predicts the concrete logBB value: the higher the logBB value is, 

the easier the molecule overcomes BBB and enters the nervous system. 

Different machine learning algorithms (CatBoost, XGBoost, LGBM, Random Forest, artificial 

neural networks) and various sets of input molecular features (Avalon, MACCS, ECFP6, etc.) were 

investigated. The key point is that we created our own set of fragment-based molecular descriptors 

specific to our task. We also introduced the idea of using a classification label as an additional 

feature for the regression task. 

 

        Conclusions. Publicly available machine learning models for classification and regression 

tasks were created. Fragments proved to be the optimal set of input data for all machine learning 

algorithms in the case of the regression task and for most algorithms in the case of the classification 

task. The use of the classification label as a feature can substantially increase the quality of 

regression models. 
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