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Background

Our group has developed PK-DB [1], an open pharmacokinetics
database from clinical and preclinical research. The aim of this
Humboldt Internship project is to use Large Language Models
(LLM) to support effective data curation for PK-DB from scientific
pharmacokinetic literature.

- il

101010100

011011001

111010100

P—— 001010100

+ extraction + Iintegration

REST
upload { oo }
PK-DB CURATION AP
L e | N A <« REST API web interface
l i j AT </> validation
g 53{81818% + programmatic + human
figure data meta access access

panels sets data i c®
: O GBML
study ﬁ

O
data  —

Computational models
& meta-analyses

)

Exploration
& reuse

A % 8-

Subjects Intervention Dosing

Figure 1. PK-DB overview. Schematic overview of the PK-DB data curation
process. Data are either extracted from the literature (digitization of figures
and tables) or imported directly (from collaborators). Figure panels,
datasets, metadata and study information on subjects, interventions and
dosing are curated from the publications. The uploaded study information
can be accessed either programmatically via the REST API or via the web
front-end. PK-LLM supports the process of data extraction from the
literature and the transfer of information from PK-DB.

Methods

Retrieval Augmented Generation (RAG) using prompt engineering
and data from PK-DB is used to implement an expert chat bot for
the support with pharmacokinetics data curation (see Fig. 2). The
vector database uses information from the full text articles curated
in PK-DB. Text was extracted and cleaned as Markdown.
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Figure 2. PK-LLM overview. Schematic overview of the PK-LLM RAG model.
The PDFs (pharmacokinetic literature) in PK-DB are converted into
markdown files using Marker. The markdown files are then processed, split
into chunks and converted into vector embeddings using Llama3 and stored
in a vector database. When a user queries the system, the given query is
converted into corresponding vector embeddings. These query embeddings
are then used to retrieve the most similar results from the vector database.
The LLM is asked to behave as a pharmacokinetics expert system.

The PK-LLM interface facilitates querying pharmacokinetics-specific
information by employing similarity search to retrieve the most
pertinent data from a corpus. It offers contextual information,
including the source document and associated text relevant to the
user query. The number of retrieved results is controlled by a set
threshold parameter, ensuring only documents exceeding the
threshold are selected.

What is the bioavailability of caffeine?

Submit

Answer

According to the provided context, the oral bioavailability of caffeine is close to 100% across the dosage
range studied. In one subject, it was found to be complete. Additionally, the apparent bioavailability of
caffeine in a single subject was reported as 0.93 £ 0.16 for the 70 mg dose; 0.99 + 0.16 for the 200 mg dose,
and 1.01 £ 0.13 for the 300 mg dose.

Context

"source" : "Chenglo90"

TEext" ¢
"There was no statistically significant difference between the bioavailability values
obtained at each dosing level (p > 0.05, Dunnett's test). Thus we concluded that the

oral bioavailability of caffeine 1s close to 100% across the dosage range studied."

}
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"source" : "Blanchardl983a"

"text”
"The essentially complete bioavailability of the caffeine following oral dosing 1s
illustrated by the close similarity of the "average'" oral and intravenous curves shown

in Filgs 2"

By

Figure 3. Example responses from PK-LLM based on user query. The most
relevant context documents are retrieved from the vector database. Based on
the context and prompts, the question is answered by the LLM. In the
example, the bioavailability of caffeine is being investigated.

Humboldt Internship Program (HIP) Experience

The internship programme has been an exceptional experience, offering the
opportunity to contribute to a fascinating project with immense potential. |
have had the privilege of interacting with a diverse group of people, learning
from their different perspectives and immersing myself in the vibrant life of
Berlin. Navigating unfamiliar places and meeting new faces every day
broadened my understanding of the world and its people. This internship has
significantly deepened my knowledge of research and science. The weekly
events and opportunities to explore new places with my peers made the
experience even more enriching and enjoyable.
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