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When people hear “Al” they tend to think of GPTs

Tools like ChatGPT and DALL-E made Al feel “real” to the general public

Everyone: Al art will make designers obsolete

Al accepting the job:
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GPTs can do specialized jobs at unimaginable scales

GPTs work with text-based data as well as or even better than human baseline performance

Generate Search/Similarity Extract Summarize
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similar examples on predefined classes

their similarity
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Retrieval Augmented Generation (RAG) Evens

RAG improves generative output quality and provides users traceability to verify claims

“Our study not only underscores the scalability of RAG in Faithfulness vs.
enhancing LLMs but also demonstrates that with the Data Size
application of RAG — LLMs of varied power and sizes can
achieve almost equal high levels of accuracy and reliability —
democratizing access to state-of-the-art capabilities of
generative Al across different LLMs.”

* RAG with more data significantly improves the results of
generative Al applications.

* The more data you can search over, the more "faithful"
(factually correct) the results.

¢ RAG with massive data on-demand is better than GPT4
(without RAG), even with the data it was trained on.

* RAG, with alot of data, provides SOTA performance no
matter what LLM you choose. This insight unlocks using
different LLMs (e.g., open-source or private LLMs).

CERTARAD

the Playfield

gpt-3.5 turbo w/RAG gpt-3.5 turbo no RAG
- i bo no RAG
70b no RAG

X7B no RAG
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https://www.pinecone.io/blog/rag-study/
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Quantitative Systems Pharmacology (QSP)

CERTARAO © Copyright 2026 Certara, Inc. All rights reserved.



Increasing Regulatory Acceptance of QSP Modeling

ARTICLE

Quantitative systems pharmacology: Landscape analysis
of regulatory submissions to the US Food and Drug

Administration FOA
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Increase credibility with biology review by an Al expert
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The credibility of a QSP model depends on how accurately the model
represents the known biology

Al tools make it practical to do this at scale

CERTARAD

Automatically generated GPT prompts based on model:

"Is it true that there is a known biological process or process that might be included in a
systems biology or pharmacokinetics model of a biological system, where the amount of
Tumor Neo-antigens and Antigen-Presenting Cells in Tumor Microenvironmentis
decreased and the amount of Antigen-Presenting Cells in Lymph Nodes is increased?”

Al generated summary of biological evidence:

Yes, the described biclogical process is accurate and is a crucial part of the immune
response to tumors. Tumor cells can evade the immune system by reducing the number of
tumor neo-antigens and antigen-presenting cells (APCs) in the tumor microenvironment.
This reduces the activation of tumor-specific cytotoxic T cells, allowing the tumor to grow
unchecked. The presentation of tumor antigens by APCsin the draining lymph nodes,
however, can still lead to the activation of tumor-specific T cells, which can then migrate to
the tumor site and attack cancer cells. This process is a key component of many cancer
immunotherapies, including those thatinvolve increasing the number of dendritic cells or
cancer-specific T cellsin patients. The use of artificial APCsin cancer therapy is also being
explored as a way to prime the immune system to attack malignant cells more effectively.

Traceability to the primary literature:

are carried by lymph flow to the draining lymph nodes . Each lymph node is a collection
point where APCs can interact with T cells.[1] During the migration, DCs undergo a
process of maturation : they lose most of their ability to further engulf pathogens and
they mature by changing surface expression of MHC and co - stimulatory molecules , as
well as increased production of cytokines . The internalized antigen is digested into
smaller peptides containing epitopes , which are then presented to T cells by the
MHC[2][12 ]
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Predicting Clinical Outcomes from QSP Models (Chung et al.)

Quantitative systems pharmacology: Landscape analysis FOA
of regulatory submissions to the US Food and Drug QSP Submissions Equally Span Different Phases of Drug
Administration Development 74%
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*Presented at ACoP14, Nov. 2023
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The IBD QSP Model Matches Clinical Trials
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The IBD QSP model VPs and Vpop capture observed variability at pre- and
post-treatment using various treatment modalities

IBD QSP Model
matches clinical trial

studies:
RIPKT Inhibitor, GSK
60mg TID
(Weisel et al. 2021)
Anti-IL-23p19,
Mirikizumab 600mg SC
Q4W
(Sandborn et al. 2019)
(Sands et al. 2022)
Anti-TNFo, Adalimumab
160 mg/80 mg SC Q2W
(Loftus Jr et al. 2020)
(Shinzaki et al. 2021)
Anti-TNFor and Anti-IL-
23, VEGA trial
(Feagan et al. 2023)
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Predicting Clinical Outcomes from QSP Models (Chung et al.)

VEGA (Feagan et al. 2023)

anti-TNFa/anti-IL-23 Original Design > Increase Dose
Sandb tal. 2019 - - .
D Original Design Add Ada
Loftus Ir et al. 2020 _ : L.
Adalimumab Drlglnal DESIEH : > Add Miri
Anti-TNFa monoRx Anti-TNFa / Anti-IL-23 comboRx

Percentage Clinical Response (Mayo Endoscopic Score £ 1)
VEGA - Combo (Ada BOmg+Miri 1000mg) 33.8 14.1 \

Vv

Sandborm2019 - Combo (Ada 40mg+Mir 600mg] 28.2 69

Loftusir2020 - Combo (Ada 40mg+Miri 500mg) 23.6| 40.3 >

* The IBD QSP model predicts that the percentage clinical response of patients in previous clinical trials could
have been increased with alternate dosing regimens
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The Challenge of Unstructured Data

Making the “unusable” usable

* Most analyses rely on “structured” data

* However, ~80% of enterprise data is unstructured, i.e., “trapped” in text,
images, PDFs, etc.

* This content is stillimportant, but it’s hard to access and analyze

* Ourgoal, then, is to extract key data to present alongside structured content

O

K. QO By
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Granular Data Extraction via GPT's

Add structure to unstructured data sets

* GPTs can extract highly targeted data points utilizing natural language questions/prompts

* Coupled with RAG, we can automatically generate datasets with content linked back to source documents

* This allows researchers to “read a bunch of papers” without needing to read them

What are the reported

What is the C....2 efficacy outcomes?
max-

Describe the route
of administration.

CERTARAD

List the drugs mentioned Were there any
in this study. adverse events?

What is the dose frequency?

© Copyright 2026 Certara, Inc. All rights reserved.



Data relationships need to be preserved when extracting data points

Drug

Drug_Name

Route_of_Admin

Dose_Units

Dose_Value

Dose_Frequency

Gender
Age

Race
History
Drug_Name
Dose_Value

Dose_Units

CERTARAC

Assay_Type

I LLOQ_Value

LLOQ_Units

Sample_Matrix

Exposure_ID
Exposure_Type
Exposure_Value
Exposure_Units
Exposure_Variability
Exposure_Time_Interval

Drug_Name

AdverseEffect

Event

Pearl_Index
Pregnancy

Ovulation_Suppresssion

An example schema of some
PK/PD data; without this context
individual numbers are
meaningless!
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GPTs Can Programmatically Model Data Relationships

Utilizing Chained GPT Prompts Preserves Relationships Inherent in the Data

* The further context that can be given to a GPT, Python Example:
whether through specificity in the prompt or
through RAG, significantly enhances its ability to
draw inferences

* By chaining prompts, i.e. using the answer from
one prompt to provide the basis for another, we
can begin to establish the relationships between
data points that are disjointed/separated within
the text

*  With some minor tweaking and prompt
engineering, we can begin to programmatically
extract granular data points while preserving the
relationships between them from raw text (ex.
drugName >> drugDose)

CERTARAO © Copyright 2026 Certara, Inc. All rights reserved.



Levonorgestrel Benchmarking: Granular Results

Data Extraction Pipeline Performance

Drug Information Drug name, active ingredients, dose,
frequency, route,

Efficacy Information ~§g ~50 Metric used, value, interval

Assay Information ~845 ~77 5 Assay(s) used, Sample matrix
Exposure Information ~9() ~57 gnDd.points, values and units, interval,
Safety Information ~80 ~65 Adverse Event types, number of

patients, when event occurred.

Evaluation was conducted using 13 publications —a mix of trials, literature reviews, and meta-analysis. A
team created manual annotations for all papers and these results were compared with model output.
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Agentic Al in Report Writing
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What do people mean by “Agentic AI?”

And how is that different from “generative” Al?

R A .

Generative: creates something new Agentic: uses reason to solve a complex task
“Write me a poem about George Washington.” “Do I need to bring an umbrella on a trip to Barcelona?”

CERTARAO © Copyright 2026 Certara, Inc. All rights reserved.



[.imitations in the sciences

Al is like a colleague; you need to be able to check their work!

* Agents are “black boxes”

* Scientific use cases may have multiple potential
solutions

* Reasoning relies on previous pattern recognition,

not scientific knowledge J o.

* GPTs are non-deterministic by design

* Agents require access to other systems and data 1

CERTARAO © Copyright 2026 Certara, Inc. All rights reserved.



Improving Writing Productivity & Job Satistaction
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Randomized experiment shows leveraging GPTs for professional writing tasks present a 40% productivity increase while
improving output quality by 18%.

Writers exposed to GPTs reported higher job satisfaction.

Shakked Noy, Whitney Zhang, Experimental evidence on the productivity effects of generative artificial intelligence.Science381,187-192(2023). DOI:10.1126/science.adh2586
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Regulatory Documents Are Templated by Design

CERTARAD
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10.1 Disposition
[Insert table here]

Disposi Summary Copy|

'The disposition table provides a summary of the number of subjects in each category according to their treatment group for the clinical
study. In the safety population, which includes all subjects who received the study medication, there were 60 subjects in both
treatment groups. Similarly, the PK ion and PK evaluabl. 1t also d of 60 and 15 subjects respectively in each
treatment group.

A total of 57 subjects in the safety population completed the study, with no discontinuations observed in the second treatment group.
' The reasons for di: ion in the first group included adverse events (3.33%) and withdrawal by subject (1.67%).
However, no other reasons for discontinuation, such as failure to meet continuation criteria, lost to follow-up, physician decision,
protocol violation, or other reasons were reported in either treatment group.

In summary, the disposition table shows that both treatment groups had similar numbers of subjects in each category throughout the
study. The majority of subjects completed the study with a low rate of discontinuation due to adverse events or withdrawal by subject
lobserved only in the first treatment group.

10.2 Demographics
[Insert table here]

The demographics table provides information on the characteristics of participants in two treatment groups, with 60 participants in
Group A and 15 participants in Group B.
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query = "Natural Killer Cell"
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& @ ) @ Certara-Generate-Documents

Yes, it is true that there is a known biological process that can be referred to as Natural Killer
Cell Activation by Cytokine Signaling, modulated by Cytokine, where the amount of Natural Killer Cells is
decreased and the amount of Activated_NK is increased.

Natural Killer (NK) cells are a type of immune cell that plays a crucial role in the innate immuny
response. They are capable of recognizing and killing infected cells or tumor cells without prior antigen
exposure. NK cell activation is a complex process that involves the integration of multiple signals from
cytokines, chemokines, and other immune cells.

Cytokine signaling is a key mechanism that regulates NK cell activation. Certain cytokines, such as IL-2,
IL-12, and IL-18, can bind to specific receptors on the surface of NK cells and trigger a signaling cascade
that leads to their activation. This activation process involves the phosphorylation and activation of
various proteins, including transcription factors, kinases, and adapter molecules.

As NK cells become activated, they undergo changes in their gene expression profile, which enables then to
acquire new functional properties. Activated NK cells can produce cytokines, such as IFN-y, which can
further enhancetheir: on:act vation snd recruit other/Immine cellsto the site of:infection or
inflammation.

In a systems biology or pharmacokinetics model of a biological system, this process could be represented
as:

NK Cells - Activated NK

Where:

* NK Cells represents the population of natural killer cells

* Activated NK represents the population of activated natural killer cells

+ The arrow represents the conversion of NK Cells to Activated_NK through cytokine signaling

The rate of this conversion could be modulated by cytokine concentrations, such as IL-2 or IL-12. For
sxannle: %

(Export data | X

]
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Chaining Activities Models Agentic Behavior

Creating a toxicology report

CERTARAC

Scientist analyzes findings from Al generates report from findings Human adds reviewed report to
study and other content submission

CERTARAG © Copyright 2026 Certara, Inc. All rights reserved. 25



Summary

* GPT technologies are a novel and valuable addition to the life sciences toolkit

*  While we may go through a hype cycle regarding GPTs, now is the time for life sciences, healthcare and
governmental organizations to identify and derive value from these technologies

* RAG architectures enable specialized, secure, highly effective deployment of GPT technologies for life sciences
specific tasks at a level that is similar to large GPT models and for a fraction of the cost

* There are numerous highly specialized applications of GPT technologies in the life sciences space. Identifying
areas of value followed by focused application in these specialized areas is the critical next step for organizations
who want to harness these technologies

* Expert knowledge of critical use casesis just asimportant now as it was before the advent of these technologies.
Working with organizations that have the expertise in GPT technologies AND specialized use cases is critical

CERTARAO © Copyright 2026 Certara, Inc. All rights reserved.



Questions?
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