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2896 nanoparticles are utilized
with 8 features and cell viability
as endpoint.
DATA-PREPROCESSING. Setting
Endpoint (cell viability to binary
(0,1) toxic (≤50%)  and non-
toxic (>50%) nanoparticles.
DATA SPLITTING. 80:20
proportion for training and
external validation Set.
 TRAIN SVM MODEL. Use of grid
search for hyperparameter
tuning with 10 fold cross
validation.
TESTING FINAL SVM MODEL.
Testing of SVM model with
optimal parameter on external
validation set.
MODEL VALIDATION. Assessing
Nano-QSAR SVM model with
grid search with its
classification performance.
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Nanomaterials are materials which consist of particle size
ranging between 1-100 nanometer and have been
engineered to produce sustainable products on different
fields (Klaine et. al, 2008).The increasing usage of ENM's,
increases the risk of exposure to nanoparticles as well, 
 which lead to various studies regarding their toxicity and
the negative impacts to various organisms (Zoroddu et.al.,
2014).An efficient computational method for determining
the relationship between a nanoparticle's properties and
activity is quantitative structure-activity relationship
(QSAR) or Nano-QSAR. Experimental studies are also
carried out to assess the toxicity of nanomaterials,
specifically in vivo, in vitro and in silico tests. Furthermore,
In silico approaches are more time-efficient, less costly,
and less labor intensive in their assessment of
nanoparticle toxicity compared with the conventional
approach. Support Vector Machine, a machine learning
approach for Nano-QSAR, modelling had been effective for
binary classification for both linear and non-linear data. 
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Validate Nano-QSAR SVM model.

Determine leading nanoparticle toxicity predictors.

Objectives of the study are:
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The final Nano-QSAR model via Support Vector Machine with Radial Basis Function (RBF) 
 as kernel  and using Grid Search for setting optimal parameters C = 9, sigma=1 generated
a classification model that is efficient in classifying nanoparticles as toxic or non-toxic
using 9 features (type, size, diameter, concentration, cell line, exposure time, colloidal
stability, positive control and cell type).An overall accuracy of 80.10% implies a good
classification model. However, considering the imbalances of dataset F1-Score metric can
provide the general model classification performance which yielded a value of 87.80% with
leading toxicity predictors-positive control, diameter, exposure time. Hence the
developed  Nano-QSAR SVM model with grid search shows a good performance on
classifying nanoparticles as either toxic or non-toxic.
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