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I have an investor who invests in the 
sustainability space. The investor wants 
to see all ASU technologies that fall into 
the sustainability space. Please produce 
a list that includes patents and patent 
applications by number, title, and 
includes a one-paragraph summary
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List all the granted patents and patent 

applications by inventor Erica Forzani
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I have an investor who invests in the 
sustainability space. The investors wants 
to see all ASU technologies that fall into 
the sustainability space. Please produce 
a list that includes patents and patent 
applications by number, title, and 
includes a one-paragraph summary

List all the granted patents and patent 

applications by inventor Erica Forzani
Summarize the composition of ASU’s 
issued United States patents by 
technical subject matter in plain English



Copyright © 2026 Arizona Board of Regents

     SI manages 4,000 ASU granted patents and applications

     

    Manual classification and queries are slow

     

    Request: Accurate, fast, natural-language-driven tool
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     SI manages 4,000 ASU granted patents and applications

     

    Manual classification and queries are slow

     

    Request: Accurate, fast, natural-language-driven tool

    “Of course, it’s definitely possible”
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The Data
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"Arizona Board of Regents on Behalf of Arizona State 
University"              
"ARIZONA BOARD OF REGENTS ON BEHALF OF ARIZONA STATE 
UNIVERSITY"              
"Arizona Board of Regents on behalf of Arizona State 
University"

"[The] Arizona Board of Regents"

"Arizone State", "Ariz. State", "ASU", "Arlzona State 
University", "Arizona Board of Regenta" 

ASU’s Patent Assignees
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Data Parsing and Formatting

github.com/jgarciamesa/asu-uspto-data
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Retrieval-Augmented Generation
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Leverage CPC codes 

G  Physics
06 Computing; calculating or counting
C  Digital computers in which all the computation is effected mechanically
7  Input mechanisms
02 Keyboards
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Leverage CPC codes 
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FAIL
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Traditional Retrieval-Augmented Generation
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Traditional Retrieval-Augmented Generation
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https://github.com/jgarciamesa/asu-uspto
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Build the Database
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Each JSON file is added to the database

● title, abstract, claims, inventors, assignees

● classifications: a dict of CPC code

● searchable text: title + abstract + claims text + CPC codes

● technical areas: list of 1-3 LLM pre-generated taxonomy slugs

● embedding: pgvector embedding using searchable text 
https://github.com/pgvector/pgvector/

PostgreSQL + pgvector Embeddings

https://github.com/jgarciamesa/asu-uspto
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Query Workflow
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Function Calling

User LLM

inventor search

patent ID lookup

portfolio summary

technical area search

list all patents

...

https://github.com/jgarciamesa/asu-uspto
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Patents Related to a Technical Area

User LLM

technical area search

https://github.com/jgarciamesa/asu-uspto
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Hybrid Retrieval Score (more art than science)

https://github.com/jgarciamesa/asu-uspto

score = lexical * 0.4 + semantic * 0.4 + taxonomy * 0.15 + cpc * 0.05

● lexical: overlap between augmented query keywords and searchable text

● semantic: cosine similarity between query embedding and record embedding

● taxonomy: predicted query taxonomy overlap with technical areas and 

taxonomy keywords that appear in searchable text

● cpc: record CPC codes matching CPC prefixes from predicted taxonomy areas
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Deployment

https://github.com/jgarciamesa/asu-uspto

● Python FastAPI backend serving query/report endpoints

● Streamlit frontend for the chat

● Dockerized PostgreSQL database using the pgvector extension

● Currently exploring permanent deployment solutions
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Demo
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https://docs.google.com/file/d/1MNIv_Woupl3diWQ_I4e2oovdEDgI_b_F/preview
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https://docs.google.com/file/d/19J-X0liWeyIxBiEez11orivDL_O8ERIo/preview
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https://docs.google.com/file/d/1ibJzNu8CyQgLzjjwyjeMrjhq9CVE16X0/preview
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Future Work

https://github.com/jgarciamesa/asu-uspto

● Internal deployment to SI for testing

● Public access for university partners

● Polish report generation

● Add general conversation skills

● Identify missing functionalities

● Decouple the tool from the data and create a blueprint for other applications
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