Supplementary Table S1. Summary of model performance, dataset size, validation method, and uncertainty        quantification for major studies cited in this review.
	Ref
	Task
	Model
	Dataset Size
	Validation Method
	Representative Outcome
	Uncertainty Reported?

	62
	Crystal property prediction
	Graph Neural Network
	Large crystal database
	Train/Test
	Accurate prediction of crystal energy and stability
	No

	63
	Crystal property prediction
	Crystal Graph Network
	Materials database
	Cross-validation
	Accurate prediction of materials properties
	No

	64
	AI-assisted catalyst discovery
	ML + DFT
	DFT-generated datasets
	External/Benchmark
	Accelerated catalyst screening and activity prediction
	Depends on model

	66
	Quantum dot bandgap prediction
	Deep Neural Network
	Quantum-dot datasets
	Cross-validation
	Accurate prediction of bandgap
	No

	75
	Inverse nanomaterial design
	Variational Autoencoder (VAE)
	Materials database
	Reconstruction validation
	Latent-space inverse design of nanoporous materials
	No

	77
	Target-oriented materials optimization
	Bayesian Optimization
	Small experimental datasets
	Experimental validation
	Efficient optimization of material properties
	Yes

	83
	Autonomous nanoparticle synthesis
	Bayesian Optimization + Robotics
	Experimental iterations
	Experimental validation
	Closed-loop optimization of gold nanoparticle synthesis
	Yes

	84
	Autonomous multistep synthesis
	Reinforcement Learning
	Autonomous fluidic experiments
	Experimental validation
	AlphaFlow autonomous optimization
	Yes

	89
	Liposome formulation prediction
	Machine Learning
	Experimental formulation data
	Hold-out validation
	Accurate prediction of liposome formulations
	No

	93
	PLGA nanoparticle optimization
	Random Forest
	PLGA formulation dataset
	5-fold Cross-validation
	Accurate prediction of particle size and encapsulation efficiency
	No

	97
	Cellular uptake prediction
	Deep Learning
	Cell imaging dataset
	Hold-out validation
	Prediction of nanoparticle uptake in TNBC cells
	No

	99
	Nanoparticle segmentation
	Deep Learning (Segmentation)
	Microscopy images
	Cross-validation
	Automated nanoparticle segmentation
	No

	112
	SEM nanoparticle characterization
	Deep Learning
	SEM images
	Hold-out validation
	Automated particle size and shape analysis
	No

	120
	Nanoparticle localization
	Deep Learning
	Bright-field microscopy images
	Independent test set
	Label-free nanoparticle localization
	No



