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Intfroduction

Drug involved deaths are 250% higher than they
were two decades ago.

National surveillance systems identified social
media conversations around emerging drugs
including synthetic opioids (e.g., nitazenes),
opioid-like compounds (e.g., kratom), and
polydrug-use combinations (e.g.,
benzodiazepines, kratom, or ketamine combined
with fentanyl).

Issues:

o Social Media Posts use coded language and
(regional) slang undetectable with current
NLP and ML models. Emergence of new
drugs not part of the initial training data may
escape detection before harm occurs.

Prior Work Highlighting Surveillance Issues:

o Tweets scraped prior to the closure of the
Twitter API; YouTube Comments; BlueSky;
Reddit and analyzed with BERTopic and LDA
had high observed noise levels as slang
terms typically comprised multiple meanings

Observed need to identify:

o New street names for drugs

o New adverse reactions

o ldentification through surrounding context

Solution:

= Enhance LLMs with dynamic ontologies
derived from domain seed knowledge for
rapid drug triaging and identification.

Seed Knowledge: NIDA A-Z Drug Dictionary

Seed Knowledge: DEA Slang Terms and Code
Words for Drugs

Objective

Build an OWL ontology of NIDA drug terminology
and slang to improve LLM-based detection and
classification of substance-abuse content on
social media, detecting new slang terms.
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* NIDA Drug Ontology V. 1

o Full hierarchical organizations of
concepts by hypernyms

 Task 1Social Media Post Classifiers

= Feature Selection and Identification
using Logistic Regression

» Binary classifiers: +/- is about drugs
» BERT Tweet: F1 score .935

» Corpus of social media posts
= 890,000 social media posts

Drugs Ato Z

Drugs A to Z gives basic information on drugs with addictive potential, including how they
are used, how they make people feel, and their health effects, including risk for
substance use disorder. Treatment options for substance use disorders related to these

drugs are also included.
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Figure 1. Conceptual diagram illustrating the translation of a static inventory to a dynamic ontology

This figure is actively part of a manuscript undergoing peer review and reprinted with permission from the corresponding author

Discussion and Future Work

» Experiments with LLMs and Ontology

o ldentification of all new slang words
and emoji for drugs

o Discover newly reported adverse
reactions In social media

o ldentify new drugs based on context
(e.g., Kratom)
o Dynamically expand the NIDA Ontology

« Add additional languages to NIDA
Ontology
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