
Semantic search is changing how we manage healthcare information by helping us understand the meaning behind patient records rather than just looking for exact words. In this project, we used 

Google Colab to build a simple but powerful semantic search system that combines Sentence Transformers and ChromaDB. The goal was to make it easier to find similar patient cases or notes 

based on meaning. We used a pre-trained transformer model ("all-MiniLM-L6-v2") to turn sentences about patient data into numerical vectors. These vectors were saved and searched using 

ChromaDB, a lightweight vector database. All coding and testing were done in Google Colab. For example, when we searched for "high blood pressure treatment," the system returned a sentence 

about "medication for hypertension"—proving that it could understand medical terms even if they were worded differently. This kind of system can make it easier for doctors or medical staff to 

quickly find relevant records, especially in electronic health record systems. Overall, this project demonstrates how machine learning tools such as sentence embeddings can make healthcare data 

smarter and more useful.
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Abstract

Introduction

Results

Healthcare systems often store large volumes of 

patient records in formats that are difficult to search 

efficiently using traditional keyword-based methods. 

These limitations can delay care, frustrate providers, 

and impact outcomes. A solution is needed that 

understands the context and meaning behind clinical 

documentation, enabling faster and more intelligent 

access to related cases.

Tools

This project demonstrated that Sentence Transformers combined 

with ChromaDB improved retrieval accuracy by achieving top-3 

semantic matches for 90% of test queries like “treatment for 

hypertension,” correctly identifying related medication data despite 

phrasing variations. At the same time, results showed 20-30% of 

condition fields incorrectly included non-clinical attributes like 

employment status, highlighting a key area for enhancing extraction 

precision to over 95%. Google Colab enabled rapid iteration and 

evaluation at zero infrastructure cost. Future work will incorporate 

domain-specific clinical models (e.g., BioBERT), scale to 10x larger 

datasets, enforce field-level filtering for 100% condition purity, and 

integrate with live EHR systems for real-world validation. 

Conclusion

Returns the top 3 most relevant sentences, ranked by 

semantic closeness

Test Query: "treatment for hypertension"

Result: "Prescribed medication for high blood 

pressure."

Methodology

Implement a lightweight, fast retrieval system with 

ChromaDB.

Test the system using example healthcare notes and 

queries.

Use Sentence Transformers to embed patient data into 

vector form.
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