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1. FDA Initiatives for Artificial Intelligence (AI)
2. AI Applications in Difference Drug Development Stages
3. CDISC Initiative for AI Ready Dataset: JSON Data



FDA Initiatives for AI



FDA AI Publications List 2019-2023

https://www.fda.gov/science-research/artificial-intelligence-and-medical-
products/artificial-intelligence-fda-publications



FDA AI in Drug Manufacturing: Terminology

https://www.fda.gov/media/165743/download

2023



FDA AI in Drug Manufacturing: Potential Applications

https://www.fda.gov/media/165743/download

The potential applications of AI 
in pharmaceutical manufacturing

2023



FDA AI & Medical Products: Area of Focus

https://www.fda.gov/media/177030/download

March 2024



FDA precisionFDA: Moving into Cloud

Oct. 2023



FDA AI & ML in Drug & Biological Products

https://www.fda.gov/media/167973/download?attachment

May 2023



AI Applications in Different
Drug Discovery & Development Stages



I. Discovery                 
& Development

II. Nonclinical 
Research

IV. Post-Market Safety 
Monitoring

III. Clinical  Research 
& Review

Omics Expression Profile
Genetic Association

Drug Efficacy
Safety

AE 

Drug Safety
Stability

Drug 
Labels

Figure 1 Overview the advantages of AI/ML can take for the data generated from the different stages of drug discovery and development. The omics data 
in the stage I and II can help screening compounds and biomarkers.  Clinical trial data in stage III not only can assist to predict clinical outcomes but also 
support to generate drug labels.  Drug labels in the stage IV provide the important drug information for the public health.
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Artificial Intelligence / Machine Learning

AI Applications in Drug Discovery & Development

AI Empowers the Assessment of Hepatotoxicity Potential and Clinical Endpoints in Different Stages of Drug Discovery and Development
Minjun Chen, Zhichao Liu, Joshua Xu, Thomas J Pedersen, Byron Wingerd, Meichen Dong, Nicholas Mann, Weida Tong, Russell D Wolfinger, and Wenjun Bao*

Accepted in the book: Advance of Artificial intelligence (AI) in Biomedical Science 2024. 
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Figure 2.  Overview AI/ML tools in different drug discovery and development. Natural language processing to convert drug labels in stage IV to document frequency matrix.  
XGBoost tools employ omics data in stage I and II, information in stage III, and document frequency matrix in stage IV to predict drug responses, clinical outcomes and 
hepatotoxicity (DILI) respectively.

AI Empowers the Assessment of Hepatotoxicity Potential and Clinical Endpoints in Different Stages of Drug Discovery and Development
Minjun Chen, Zhichao Liu, Joshua Xu, Thomas J Pedersen, Byron Wingerd, Meichen Dong, Nicholas Mann, Weida Tong, Russell D Wolfinger, and Wenjun Bao*

Accepted in the book: Advance of Artificial intelligence (AI) in Biomedical Science 2024. 
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Post-Market Safety with Drug Labels for Classifying DILI

Chen M, Wu Y, Wingerd B, Liu Z, Xu J, Thakkar S, Pedersen TJ, Donnelly T, Mann N, Tong W, Wolfinger RD, Bao W*.
Automatic text classification of drug-induced liver injury using document-term matrix and XGBoost. 

Front Artif Intell. 2024 Jun 3;7:1401810.

Text Explorer + XGBoost in JMP Pro 

https://www.nvidia.com/en-us/glossary/xgboost/



Post-Market Safety with Drug Labels for Classifying DILI

Chen M, Wu Y, Wingerd B, Liu Z, Xu J, Thakkar S, Pedersen TJ, Donnelly T, Mann N, Tong W, Wolfinger RD, Bao W*.
Automatic text classification of drug-induced liver injury using document-term matrix and XGBoost. 

Front Artif Intell. 2024 Jun 3;7:1401810.

Text Explorer + XGBoost in JMP Pro 



Wu Y, Liu Z, Wu L, Chen M, Tong W. 
BERT-Based Natural Language Processing of Drug Labeling Documents: A Case Study for Classifying Drug-Induced Liver Injury Risk. 

Front Artif Intell. 2021 Dec 6;4:729834. 

Post-Market Safety with Drug Labels for Classifying DILI
BERT (Bidirectional Encoder Representations from Transformers) by Google

Val ACC 0.81



Post-Market Safety with Drug Labels for Classifying DILI

Chen M, Wu Y, Wingerd B, Liu Z, Xu J, Thakkar S, Pedersen TJ, Donnelly T, Mann N, Tong W, Wolfinger RD, Bao W*.
Automatic text classification of drug-induced liver injury using document-term matrix and XGBoost. 

Front Artif Intell. 2024 Jun 3;7:1401810.

Text Explorer + XGBoost in JMP Pro 

Val ACC 0.84



CDISC Initiatives for JSON



CDISC Initiative for Adoption of Dataset-JSON

https://www.cdisc.org/dataset-json



ChatGPT: What is json?

• JSON (JavaScript Object Notation) is a lightweight data interchange format 
that's easy for humans to read and write and easy for machines to parse 
and generate. 

• JSON is commonly used to transmit data between a server and a web 
application, serving as an alternative to XML. applications, particularly in 
APIs.



ChatGPT: What are advantages of json?
ØHuman-Readable: JSON is easy for humans to read and write due to its simple syntax, which is based on key-value 

pairs and arrays. This makes it easier to debug and understand compared to other formats like XML.

ØLightweight: JSON is more concise and less verbose than other data formats like XML, making it faster to transmit over networks. Its lightweight nature is 
particularly beneficial for web applications where performance and speed are critical.

ØLanguage Independence: JSON is text-based and can be easily parsed and generated by most programming languages, including Python, 
Java, JavaScript, C#, and many others. This makes it highly interoperable across different systems and platforms.

ØEasy Parsing: Most programming languages have built-in support for JSON, allowing developers to easily parse and 
convert JSON data into native data structures (e.g., objects, arrays). This reduces the complexity of working with data.

ØStructured Data: JSON can represent complex data structures, including nested objects and arrays, making it versatile for a wide range of applications, 
from simple configurations to complex datasets.

ØWidely Used in Web Development: JSON is the standard format for data exchange in web APIs (Application Programming Interfaces). 
It is commonly used for sending and receiving data between a client (like a web browser) and a server.

ØNo Need for Schema: Unlike XML, JSON does not require a predefined schema. This makes it more flexible, allowing data structures to evolve 
without breaking compatibility.

ØSupports Unicode: JSON natively supports Unicode, making it ideal for international applications that need to handle text in multiple languages.

Summary: These advantages contribute to JSON's popularity in modern software
development, particularly in web technologies and APIs.
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CDISC Initiative for Adoption of Dataset-JSON
JSON Imports into JMP Clinical
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Conclusions
1. FDA values AI for drug discovery and development (DDD) 

with official documents and many research papers.
2. AI can apply to difference DDD stages: Text Explorer + 

XGBosst in JMP Pro can generate a similar or slight better 
ACC than BERT from Google without coding. 

3. CDISC promotes JSON data format for its flexibility, 
readability, and broad support across different programming 
environments.
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