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What’s New at Simulations Plus, 
Your Partner in Winning, for 

Exposure and Safety Assessment!

SOT Lunch 
and Learn Fun!

March 11, 2024
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Session Topics

• Simulations Plus Overview and News

• Machine Learning / AI + PBPK + QST: What’s the Fuss?

• Exposure and Property Prediction Updates

• Bridging Exposure to Safety Outcomes for Therapeutic Development

• Questions Please!
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Pharmaceutical, biotechnology, chemicals, 
cosmetics, and consumer goods companies 
in the U.S., Europe, Asia, and South America 

Who We Are
NASDAQ: SLP

>280

Employees
Worldwide

Established
In 1996

200+

>25 yrs. 

Regulatory Agencies
Using our Technology
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Empirical Data
Model Integrated Data

Time

Complementary Solutions
Decrease development uncertainty, cost, time, and failure rates.

U.S. Food & Drug Administration

“…combining models
and data results in higher confidence in

clinical performance at an earlier time in 
development.”
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What’s it Like to Work with Us?
We believe the relationships we build with our clients are critical for mutual success

• Regular interactions ensure the relevancy of results as 
the knowledge-base continues to evolve

• Transparency provided by progress updates eliminates 
surprises

• Synergies come from a shared knowledge-base of 
expertise and experience

• Involvement, participation, and input from 
stakeholders outside of M&S is welcome

A highly interactive collaboration not only allows 
us to deliver results as quickly as possible, but 
also ensures a higher quality deliverable

THALES
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Hot Off the Presses…..
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andrew.mueller@simulations-plus.com – Director, Business Development

 Simulations Plus Website:  
https://www.simulations-plus.com/

 Resource Center (publications, webinars, posters, etc…)
https://www.simulations-plus.com/resource-center/

 Events! (workshops, webinars, conferences, training, etc…)
https://www.simulations-plus.com/events/

How to Engage with SLP, Here and Elsewhere?
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The Machine Learning / PBPK / QSP(T) Marriage…
A Winning Combination!

Permeability,
solubility vs. pH,

pKa(s),
logD vs. pH,

Fup,
blood:plasma

ratio, tissue Kps,
CLint, CLfilt

Local & systemic
exposure, drug

distribution,
parent and 
metabolite 

levels,
patient 

variability
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Mechanistic Modeling to Support 
Regulatory Interaction: The Push!

2021

OECD Guidance Document

FDA Guidance Document

2018

2020

2018

PMDA Guidance Document

EMA Guidance Document

https://www.oecd.org/chemicalsafety/risk-assessment/guidance-document-on-the-characterisation-validation-and-reporting-of-physiologically-based-kinetic-models-for-regulatory-purposes.pdf
https://www.fda.gov/media/101469/download
https://www.pmda.go.jp/files/000239317.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-reporting-physiologically-based-pharmacokinetic-pbpk-modelling-simulation_en.pdf
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What Else Is Driving Increased Adoption of M&S? 
Experimental and Study Costs!
Prompts written into ChatGPT 4: 02Mar2024

Basic Toxicity Tests
•Acute Toxicity Studies: Costs can range from 
$5,000 to $20,000 per study, depending on the 
route of exposure (oral, dermal, inhalation) and 
the species tested.
•Skin and Eye Irritation/Cosmetic Tests: These 
tests can range from $1,000 to $5,000 per study.

Reproductive and Developmental Toxicity Tests
•Developmental Toxicity Studies: Costs can range 
from $200,000 to $500,000 per study.
•Reproductive Toxicity Studies: These studies can 
cost between $300,000 and $1 million, depending 
on the complexity and species used.

Specialized Toxicity Tests
•Genotoxicity Tests: A battery of in vitro tests can 
range from $20,000 to $50,000.
•Endocrine Disruptor Screening: These tests can 
vary widely in cost, from $20,000 for simple 
assays to over $1 million for a full set of studies.

More Complex Toxicity Tests
•Subchronic (90-day) Toxicity Studies: These 
studies can cost between $100,000 and $300,000, 
depending on the species and whether it includes 
additional endpoints.
•Chronic Toxicity and Carcinogenicity Studies: 
These long-term studies range from $2-4 million.

Costs continue to rise at high rates.

Stop thinking of M&S as an expense… 
start thinking of it as an investment!
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GastroPlus®/ADMET Predictor®: By the Numbers…

200+
Companies licensing 

worldwide

15+
Regulatory agencies 

with reviewers 
trained on software

120+
Services projects 

executed over past 12 
months

350+
Universities in 50+ 

countries with access 
to software

700+
Scientists received 
software training 

over past 12 months

90+
Peer-reviewed 

journal publications 
over past 12 months

https://www.simulations-plus.com/software/gastroplus/
https://www.simulations-plus.com/about/partners-and-collaborators/
https://www.simulations-plus.com/services/overview/
https://www.simulations-plus.com/software/slp-university-program/
https://www.simulations-plus.com/workshops/
https://www.simulations-plus.com/resource-center/
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Our ML/PBPK Solutions Are Validated Throughout
Your Product’s Lifecycle

(1000+ peer-reviewed journal articles reference different applications)

Tistaert et al. (2018) 
50+ citations!

Miller et al. (2019) 
90+ citations!

Mitra et al. (2020) 
30+ citations!

Heimbach et al. (2021) 
25+ citations!

Naga et al. (2022) 
4100+ downloads!

Ren et al. (2022) 
1200+ downloads!

LEAD SELECTION FIRST-IN-HUMAN FOOD EFFECTS pH-DEPENDENT DDI METABOLIC DDI BIOEQUIVALENCE
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Partners Driving PBPK M&S: Active Scientific Collaborations
9 FDA grant awards in 2024!

FDA: Ocular model extensions

FDA: Oral cavity model extensions

FDA: Pulmonary model extensions

FDA: Dermal model extensions

FDA: Virtual BE trial workflows

FDA: ACAT  model extensions

FDA: ACAT  model extensions

FDA: Long-acting injection model extensions

In progress and available for use (example):
Create specific gastrointestinal physiologies 
to predict local drug behavior in healthy and 
disease populations

FDA: Dermal model extensions

ETC (industry): ACAT  model extensions
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Partners Driving ML Science:
HT-PBPK, AI Drug Design, and Ionization Predictions

Public
Bayer
Partner #1
Partner #2
Partner #3

ADMET Predictor® v11
RMSE = 0.415

ADMET Predictor® v10.4
RMSE = 0.792

pKa Collaboration w/Industry Consortium – 
Including Agrochemical!

Permeability,
solubility vs. pH,

pKa(s),
logD vs. pH,

Fup,
blood:plasma

ratio, tissue Kps,
CLint, Clfilt

Toxicity endpoints

HT-PBPK to Support Lead Selection

AI Drug Design Collaborations
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2024 Software Roadmap
GastroPlus® v9.9 – January

• ACAT  model extensions: microbiome-mediated (or general metabolic conversion) in gut lumen
• Improvements to the Biologics Module
• New/improved models in the ADMET Predictor® Module
• Enhancements to the oral cavity/dermal/ocular PBPK models
• … and more!

GastroPlus® X – Spring
• The next-generation platform – new GUI, workflows, run modes, and more!

ADMET Predictor® v11.5 – Summer
• Rebuilt PCB models – solubility, clearance, and more!
• New models to inform DILIsym simulations
• Enhancements to HTPK Simulation and AIDD modules
• … and more!
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Splash screen from v1.0 released in 1998The platform for 25 years of PBPK advancement

GPX = PBPK Advancement Platform 
The platform for future years of PBPK advancement
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The Machine Learning / PBPK / QSP(T) Marriage…
A Winning Combination!

Permeability,
solubility vs. pH,

pKa(s),
logD vs. pH,

Fup,
blood:plasma

ratio, tissue Kps,
CLint, CLfilt

Local & systemic
exposure, drug

distribution,
parent and 
metabolite 

levels,
patient 

variability
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DILIsym & RENAsym QST Software Aids Decisions

• Predicts drug-induced liver  
or kidney injury

• Many versions and upgraded 
released with new science

• Includes mechanistic 
representation of normal 
hepatic  and renal 
biochemistry

• Evaluated >80 compounds 
with 45+ companies overall

So how can DILIsym + RENAsym
help my organization?

• Predict DILI / renal liabilities beforehand and save $$$

• Choose the lead candidate most likely to succeed from 
a DILI and renal safety standpoint

• Communicate with regulators on safety issues with 
information they have requested from others 
numerous times and from a platform they license 
(FDA)

• Keep patients safer….
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QST Predicts Tox via the Intersection Between 
Exposure, Mechanisms, and Inter-Patient Variability

Relevant 
Biochemistry

Tox Mechanisms
- ROS
- Mito
- Bile acids / lipids

Exposure

Tox
eDISH
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The Proof Is In The Approved Therapies – Liver Safety

Safe dose 
selection 
for Ph III

Mechanistic 
safety 
insight

Addressed 
regulatory 

inquiry

De-risked 
Target

Confidence 
for Chronic 
Indication



NASDAQ: SLP | CONFIDENTIAL21

DILIsym Cited in FDA Medical Review of Fezolinetant
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Highlights of DILIsym Version X (DSX)
• Completely new software platform!

– Much faster and more user friendly
– Command line and GUI options
– No reliance on MATLAB runtime or base MATLAB
– Server/cloud computing capability coming soon…..

• 4 NEW exemplar Compounds included with varying clinical 
presentations

– PF-04895162 (Generaux 2019)

– Efavirenz
– Anastrozole
– Tamoxifen

• 2 New SimCohorts that include variability in susceptibility to liver 
injury and biomarker-related parameters (ALT and bilirubin)
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andrew.mueller@simulations-plus.com – Director, Business Development

 Simulations Plus Website:  
https://www.simulations-plus.com/

 Resource Center (publications, webinars, posters, etc…)
https://www.simulations-plus.com/resource-center/

 Events! (workshops, webinars, conferences, training, etc…)
https://www.simulations-plus.com/events/

How to Engage with SLP, Here and Elsewhere?
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