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Agenda

• Trend of Programming Language? 
• Introduction to Python?
• PDFs handling in Python.
• PDFs Data Extraction Example
• Docx/Doc handling in Python.
• Python-Docx Data Extraction Example
• NLP for pharma using python
• Synthetic Data Generation
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What are the most popular programming languages now?
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What is Python?

Intuitive Powerful Versatile Optimized 
Thriving 

Community

P I V O T
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Python Popular Libraries for Pharma 

NumpyPandas SASPy

PyDICOMPymuPDF2 / Python-
Docx NLTK

Spacyfaker Bert/Mbert 
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What is Panda?

Large Scale Complete Efficient Analytical
Ready to 

use

C L E A R
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NLP in python for Pharma

• Python allows seamless integration with clinical data management systems (CDMS), enabling 
automated document data extraction, analysis, and reporting of clinical data.

• NLP for pharma literature mining, NLP for drug discovery, NLP for drug named entity recognition, and NLP 
and AI for strategic clinical trial design.

• NLP helps in extracting meaningful insights from these documents, improving efficiency and accuracy in 
healthcare research

• Semantic Analysis: Deals with how words are arranged in a sentence to ensure grammatical 
correctness. 

• Syntactic Analysis: Deals with what the words mean, i.e., the meaning and interpretation of the 
sentence 

Components of NLP
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Powerful NLP Libraries

• SpaCy: Fast and efficient library for industrial-strength NLP tasks, such as tokenization, named entity 
recognition (NER), and part-of-speech tagging.

• NLTK: A comprehensive library with tools for text processing, stemming, and more, suited for research 
and experimentation.

• Transformers (Hugging Face):  Provide cutting-edge pre-trained models for NLP  models, allowing for 
the extraction of complex insights from text documents which including specialized versions like BERT 
(Bidirectional Encoder Representations from Transformers), mBERT (Multilingual BERT) and CT-
BERT for healthcare and clinical applications. These models can be easily integrated into Python 
workflows, providing powerful capabilities for extracting insights from clinical texts.

Powerful NLP Libraries
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Leveraging PyMuPDF For PDF Handling in Python

PyMuPDF (also known as Fitz) is a powerful Python library used for extracting text, images, and metadata 
from PDF documents. It can then transform the text into various desired formats, such as JSON, CSV, Excel, 
plain text, HTML, or XML.

• Text Extraction: supports extracting structured text, including tables or lists.
• Extracting specific elements: Extract images embedded within PDFs and provides access to 

document metadata (e.g., title, author, creation date, etc.)
• Advanced Search and Pattern Recognition: Allows for searching for specific terms, phrases, or 

patterns within PDF content.

Key Features of PyMuPDF
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Examples of PDF output 
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Leveraging python-docx For docx Handling in Python

Python-docx is a powerful Python library used for creating and updating Microsoft Word (.docx) files. It 
enables users to automate document creation, manipulation, and metadata extraction, all while providing 
flexibility in text formatting, tables, images, and more.

Key Features of python-docx :

• Automate the generation of clinical study reports (CSRs), safety summaries, and patient reports.
• Extract metadata to ensure compliance with regulatory requirements and track document versions.
• Use NLP with python-docx to extract key information from clinical trial reports, ensuring better data 

management and analysis 
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Examples of Python-Docx output 
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Examples of Python-Docx output1 
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Synthetic Data Generation Using FAKER
Faker library in Python can be incredibly
useful for generating synthetic, realistic-looking 
data that can be used in testing, simulations, or 
anonymization. 
Since clinical trials often involve sensitive patient 
information, using fake data instead of real-world 
data can help ensure privacy while still providing a 
robust testing environment

1. Generating Patient Information
2. Simulating Medical Conditions 
3. Generating Clinical Trial Enrollment Data
4. Simulating Laboratory Results

Use of Faker for Clinical Study Data
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Synthetic Data Generation Using FAKER
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Questions & Answer
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• How can natural language processing help model informed 

drug development?: a review – PMC

• https://support.sas.com/en/software/saspy.html

• https://phdservices.org/python-in-clinical-research/

• Synthetic data generation methods in healthcare: A review 
on open-source tools and methods - ScienceDirect
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