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Abstract - There are several different applications of Machine Learning and Deep Learning that can be used for Drug
Discovery and Quantum Chemistry. This demonstrates a significant growth of process in medical research and the
development of vaccines. In this paper, we will showcase different ways in which we can implement DeepChem for
solving problems related to medicines and life sciences.
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I. I NTRODUCTION
DeepChem is used in creating quality tools which are open source and used for drug discovery, materials science, quantum
chemistry and biology. We can apply AI in life science because it is a booming industry at present. Using DeepChem will help
you in this industry. Diseases are the biggest cause of human suffering. By using the skills helped in building models with the
help of DeepChem, we can contribute in the development of new medicine.
Deepchem uses Tensorflow and is an open source framework and is designed to help in the creating of deep learning
models for different life sciences applications.
The art of developing new medicines is an elite skills that can be practiced by a small amount of expert practitioners. We
will covering the core features of DeepChem, this will help us in the understanding of application of DeepChem for machine
learning in healthcare.
II. DATASETS
To work using Machine Learning, datasets are the core requirement for progress. Here we show the dataset which DeepChem
uses to store and manage data. It provides simple but powerful tools for efficiently working with large amounts of data.
Design built for easy interaction with other Python frameworks such as Numpy, Pandas, Tensorflow. For the entire
working, we are using the Google Colab platform. The different stages of manipulating or creating the dataset are given
below.
A. Dataset Information
The Disk Dataset is a dataset that has been saved to the disk. The data can be accessed efficiently. Numpy Dataset is the
dataset that holds all the data in NumPy arrays. It is helpful when we have to manipulate small to large sized datasets that
can contain in the memory. Image Dataset stores all the data in image files on the disk. It is helpful when working with
models which have images as their input and output.
B. Accessing the Data
The best way to access the dataset is to iterate over it. Load small amounts of data at a time, process the data and then free
the memory before adding the next amount. We can make use of the itersamples() method to iterate over samples each
time.
Many deep learning models process a batch of multiple samples all at once. We can use iterbatches() to iterate over these
batches.
Another way to access the dataset is by using the to_dataframe() function. This copies the data into the DataFrame. This
can also be done using small datasets each time.
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Figur e1. Final Data Frame
C. Creating a Dataset
We can create our own dataset using NumpyDataset. We can start passing the arrays containing the data and then
wrapping them up in a NumpyDataset. The output of the data frame is given below.

Figur e2. Data Frame after Creation
III. M ETHODOLOGY
A. Molecular Fingerprints
Molecules are represented in different ways. This method shows us a type of representation called as “Molecular
Fingerprint”. It is a representation that works for small drug like molecules.
DeepChem takes a particular type of fingerprint called an “Extended Connectivity Fingerprint” or ECFP. This ECFP
algorithm starts by classifying atoms based on their properties and bonds that occurs. Each pattern in is a particular feature.
For eg:- Carbon atom bonded to two hydrogen and two heavy atoms would be a feature.
We start by training a model. Hence, we start off by using a fixed length array which is a simpler type of model.
A MultiTaskClassifier is a stack of fully connected layers. Training and evaluating of the model is given below.

Figur e3. Results of the model
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B. Graph Convolutions
Here, we are showing the significance and working of Graph Convolutions. This is the most powerful deep learning tools
for molecular data. We can view molecules with respect to graphs. It is a normal CNN (Convolutional Neural Network)
for processing images using grid of pixels. Every layer combines the data from a pixel to produce a new data vector for
the pixel. The starting layers detect small patterns, while end layers detect larger, more abstract patterns. Often the
convolutional layers alternate with pooling layers that perform some operation such as max or min over local regions.
To train the GraphConvModel we use the MoleculeNet for loading the dataset.
After training the dataset we evaluate the performance of the model. We need to define a metric, measure used to represent
model performance. We will use the ROC-AUC score. Moreover, we use the model.evaluate() function to check our score and
accuracy.

Figur e4. Results of the model
C. Splitting up datasets
Generally, when we use machine learning tools on datasets, we divide it into training, testing test data sets. We can do this
automatically using the MoleculeNet. We will be showcasing some splitting methods that can be used for splitting up
datasets using DeepChem.
In DeepChem, we use the ‘Splitter’ object to split samples into multiple datasets. We are taking a dataset to test the
different splitters that can be implemented. We will be using the Tox21 dataset.

Figur e5. Spliiters that we are implementing
The different types of splitters offered by DeepChem (currently using) are as follows: 

Random Splitter : - Selecting samples for training, validation and testing sample in a random manner
.

Figur e6. Random Splitter performance


Scaffold Splitter : - Sometimes, molecules can be similar to each other, hence, ScaffoldSplitter finds out the
scaffold that creates at the center of each molecule and makes sure that all molecules with the same scaffold are
inserted into the same data set.

Figur e7. Scaffold Splitter performance
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ButinaSplitter : - ButinaSplitter combines or clusters molecules based on their fingerprints. Hence, the ones with
same fingerprints will be in the same dataset.

Figur e8. Butina Splitter performance
IV. C ONCLUSION
In this research work, we have seen a small fraction of applications with respect to DeepChem and its scope. The different
ways in which DeepChem is creating high performance computations using deep learning algorithms in the fields of drug
discovery, material science and biology has been impeccable.
We have seen different ways in which we can use DeepChem for machine learning in healthcare. From different
data manipulation and creation techniques to molecular fingerprints, we have taken an in depth guide into the actual
working of DeepChem and its abundant applications.
DeepChem can be evolved into a powerful framework for science that is based on AI and ML. The current design or
workflow starts from inputs and the outputs and performing a sequence of operations. For example, Dataset creation can
be routed to a model filtered by a Splitter or a Transformer in between this process.
Hence, DeepChem gives machine learning a domain specific language. Meaning, depending on what type of splitter,
loader, transformer, model, hyper parameter we choose, we have a different program based on our choice.
However, DeepChem has some limitations. DeepChem is linear, which means imput flows through single series
transformations to produce outputs. DeepChem continues to evolve in making flexible domain specific language for
machine learning methods in creating new applications.
V. F UTURE W ORK
In the future, we will be implementing and researching on DeepChem related functionalities and applications even
more.
We will be covering topics like:  Molecular Featurizations
 Unsupervised Embedding for Molecules
 Atomic Contributions for Molecules
 Large Scale Chemical Screens
 Protein Deep Learning
 Quantum Chemistry
 Bioinformatics
 Reinforcement Learning
 Burgers Equation for Physics informed Neural Networks
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