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1. Context 

After hyperparameter tuning, random forest regression yielded the highest 

accuracy of 92.8%. Ruffling index, fiber diameter and pore diameter 

were identified as the most relevant parameters influencing inflammatory 

responses. These results supported our previous findings  (1,2). Preliminary 

results gave a better understanding of cell-material interactions and bring 

more evidence-based data to improve materials performance. 

CellProfiler was found as an effective tool to process SEM 

macrophage cell images, detect and extract different type of 

features and measurements related to cell phenotypes. These 

measurements can be exported and used as phenotype indica-

tors in future analysis to classify macrophage cells according to 

their phenotypes. 
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 Aim: assess the potential of applying CNN approaches to SEM image data to classify macrophage cells according to their phenotype 

 Processing large amount of cell image data in a time efficient manner  

50’s Birth of AI 
 

80’s – 90’s Interest of AI techniques in different 
clinical settings in healthcare 
 

2010’s Rise of AI in healthcare applications 

70’s 1st generation of scaffolds – Bioinert 
 

80’s 2nd generation – Degradable 
 

90’s 3rd generation – Bioactive 
 

00’s 4th generation – Encapsulate genes, 
cells and molecules 
 

2010’s 5th generation – Stimuli responsive 

 Today’s challenge: 
 

 In-depth understanding of polymer-polymer 
interactions and cell-material interactions 
on scaffolds for tissue regeneration 

 

 Guide scaffold design and performance 
 

 Sustainable research process 

2. Machine learning workflow 

3. Macrophage Scanning Electron Microscope (SEM) image processing 

4. Preliminary results 

5. Preliminary Convolutional Neural Network (CNN) modeling 

 159 observations from 12 families of 
scaffolds 

 

 Supervised learning regression algo-
rithms 

 

 Python scikit-learn 
 

 Simplified predictive model 
 

 80% training data and 20% testing 

 Dataset of 41 SEM macrophage images 
 

 CellProfiler image analysis software 
 

 Modified pipeline of human HT29 cell 
images analysis 

 

 Identify and quantify cell phenotypes 
 

 Cell measurement data exportation for 
further analysis 


