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What is Machine Learning? 

Is it Artificial Intelligence (AI)? 



What is Machine Learning? 

BasicDefinition:
A methodof automateddata analysiswhichenablesa computer
programto ΨlearnΩfrom data, improvemodelsand then makea
prediction aboutsomethingin the world.

Linear Regression Multiple Linear Regression

y = 0.0022x - 0.1249

R² = 0.986
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My Proposal for Machine Learning in Nanomedicine:
Formulation Assistant 

Modified from : Shamayet al Nature Materials 2018



Drug Nanocrystals

Drug core : Nanocrystalsor
Colloidal aggregates

Coated with 
polyelectrolyte

Washed

Features and Advantages

1) Hydrophobic drugs (egKIΩs)

2) Can work with multiple drugs 

3) High drug loading efficiency(>80%)

4) Rapid, scalable synthesis

Weakness

1) Unpredictable stability

2) Only good for some drugs

3) Lack of tissue specificity



Which Molecule Is The Best Stabilizer For Nanocrystals?   

DSPE

Pluronic

Polymers

Surfactants Water soluble organic dyes

Evans Blue

Acid Green5



Drugs and Stabilizer Screen 

Selection criteria:
Excipient needs to 
stabilize a hydrophobic 
drug (water sol<1ug/ml) 
at 2mg/ml in water with a 
1:10 ratio=> 90% loading 
efficiency

Tested 9 drugs with 20 
amphophilic molecules

1.VEM=Vemurafinib, 2.SOR=Sorafenib, 
3.NIL=Nilotinib, 4.PAC=Paclitaxel, 
5.PAC=Paclitaxel, 6.ZST=ZSTK474, 
7.LAP=Lapatinib, 8.SUN=Sunitinib, 
9.ERL=Erlotinib, 10.TRA=Trametinib.
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IR783 Co-Assemble with a Hydrophobic Drug
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Only Certain Drugs Self-Assemble with IR783

Shamayet al . Nature Materials 2018


