
Welcome and Introduction
Shawn O’Connor, CEO of Simulations Plus

Brett Howell, President of DILIsym Services Divsion
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© 2021 Simulations Plus, Inc. This presentation is protected by copyright laws. 
Reproduction and/or distribution of this presentation or its contents without 
permission of Simulations Plus is prohibited.

GastroPlus®, ADMET Predictor®, Monolix®, DILIsym®, NAFLDsym®, MITOsym®, and
SimPops® are registered trademarks, and DDDPlus™, KIWI™, MedChem Designer™,
MembranePlus™, PKPlus™, PKanalix™, Simulx™, SimCohorts™, IPFsym™, RADAsym™,
and RENAsym™ are trademarks, of Simulations Plus Inc. or its subsidiaries for
computer modeling software and for consulting services.
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MIDD+ Conference Evolution:
Evolving relationship between M&S and pharma R&D

• Model “supported” (questions 20 years ago):
– Do you think modeling and simulation might help?

• Model “based” (questions 5 years ago):
– How can I maximize the value of modeling and simulation in my 

development program?

• Model “informed” (questions AND ANSWERS today!):
– How do I change the entire R&D process to reflect the availability of 

M&S tools and techniques?
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MIDD+ Conference Agenda
• Wednesday, March 3rd 11 AM – 3 PM EST

– Impact of Modeling Panel Discussion
– Tracks: Discovery, Pre-clinical, FIH/Phase I
– The Model Student Sessions for Professors & Students

• Thursday, March 4th 11 AM – 3 PM EST
– Women in Science Roundtable
– Tracks: Phase II, III, and Post-Approval/Generics
– 2021 MIDD+ Awards Ceremony 
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MIDD+ Conference Portal
Use the event portal to navigate 

through the conference:
• Watch keynote, panel & roundtable 

discussions on the Main Stage
• Find Sessions & Speakers easily
• Celebrate Dr. Bob Clark’s retirement 

in the Lounge
• Learn more about our solutions and 

speak to a company representative



Who Are We?
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Drug Product Developers Need to Answer Questions

What?

How does it get in?
Where does it go? How do we give it?

How is it supposed to work?

What good does it do? What are the risks?
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Outcomes

Success is Measured in the Big Picture

Regulatory Success

Efficiency

Commercial Success
SafetyClinical
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Patient Benefit
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100’s of
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Deep
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Since 
1996

Outcomes

About SimulationsPlus

>250
Client

Organizations
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Vision & 
Mission

Vision
To improve health through innovative solutions

Mission
Our mission is to create value for our customers 

by accelerating and reducing the costs of R&D through 
innovative science-based software and consulting 

solutions
that optimize treatment options

and improve patient lives
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Values
Innovation

Pursuing novel and creative solutions
to positively impact the world

Respect
Promoting a diverse workforce and inclusive culture, 

while serving our communities

Integrity
Thoroughly and accurately communicating 

with uncompromised truth and honesty

Commitment
Providing quality products and exceptional services 

that deliver value to our partners and the people we serve
11
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At SimulationsPlus We Put It All Together

We have the Solutions and the People to 
Address Your Drug Development Questions!

Business
• Resources available to get 

the job done on time
• One-stop shopping – single 

vendor for all of your in silico
drug development needs

Science
• Seamless collaboration
• Integrated, innovative 

solutions to meet your needs
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How We Can Help: Two Sides to the Company
Software: The most comprehensive and widely recognized set of tools for in silico drug 
development. Ongoing development and reinvestment to incorporate the latest science 
and ensure a seamless user experience. 

Services: Highly interactive collaboration with our renowned experts allows us to deliver 
results in timely fashion and ensures a top quality deliverable.

• Regular interactions and frequent progress updates eliminate surprises and ensure relevance as the 
knowledge-base evolves

• Synergies come from shared knowledge between client and consultant
• We welcome involvement, participation, and input from stakeholders outside of M&S
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Our solutions inform the entire drug development process

Discovery Phase 1 Phase 2 Phase 3 NDA

Cheminformatics

EOP2 Pre-
NDAIND

Pharmacometrics

PBPK

Preclinical

Regulatory Interaction

Post 
Approval

Approval

Cognigen | Lixoft

DILIsym Services QSP/QST
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Our Cheminformatics Solutions Help 
Find the Right “Drugable” Candidate

SafetyClinical
Efficacy

ADMET
DMPK

Treatment
Regimen

Lead 
Selection Pharmacology

Services
Cheminformatics
Library Screening
Repurposing for COVID-19

Software
ADMET Predictor®
MedChem Designer™
HTPK
AIDD/Machine Learning
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Our PBPK/PBBM Solutions Help 
Address ADMET and DMPK Questions, Touching on Treatment Regimen

SafetyClinical
Efficacy

ADMET
DMPK

Treatment
Regimen

Lead 
Selection Pharmacology

Services
PBPK/PBBM
Preclinical Regulatory Consulting

Software
GastroPlus®
MembranePlus™
DDDPlus™
ADMET Predictor®
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>70
Approved drug product applications supported by 

GastroPlus® simulations
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Manufacturing Process Changes and Virtual 
Bioequivalence (BE) Trials to Waive Clinical Studies

• Objective: build a PBPK model for an 
approved drug using existing clinical data for 
non-engineered formulations (NFE) and 
perform virtual BE trial simulations vs. the 
particle engineered (PE) lots to waive the 
BA/BE study request by the FDA

• Results: baseline model adequately captured 
existing clinical data and successfully applied 
to establish product specifications for new PE 
lots

• Impact: the FDA accepted the modeling 
results and granted Janssen the BA/BE study 
request

Tistaert et al. AAPS Annual Conference 2015
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PBPK Modeling of pH-Dependent DDIs and 
Meal Types on Alpelisib (PIQRAY®)

• Objective: develop and verify PBPK model to predict 
the impact of different meal types and co-
administration with pH modifiers on alpelisib
(PIQRAY®)

• Simulation strategy presented outlining evaluation 
of pivotal clinical formulation (PCF) vs. commercial 
formulation (CF) under different conditions

• Results: model successfully captures dosing with 
food and outcome of clinical bioequivalence (BE) 
studies

• Impact: model results submitted with NDA; 
serves as foundation for future BE 
evaluations/pH-mediated DDI assessments and 
supports drug labeling

19

Gajewska et al. AAPS J. 2020
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Establish Dissolution Safe Space in Adult and 
Pediatric Populations (TAMIFLU®)
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• Objective: develop and verify PBPK model to 
predict the exposure of oseltamivir (TAMIFLU®) 
and its main metabolite in adult and pediatric 
populations

• Results: model successfully captures active and 
metabolite exposure across population groups 
and defines dissolution safe spaces unique to 
each one

• Impact: previous model supported dose 
selection and trial design in pediatrics; optimized 
model supports future manufacturing 
site/formulation changes and sets clinically 
relevant safe spaces in both adults and pediatrics

Miao et al. AAPS J. 2020



Our QSP/QST Solutions Employ Comprehensive, Mechanistic Models
to Address Key Drug Development Areas
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Services
QSP Consulting
QST Consulting

Software
DILIsym®

RENAsym®

NAFLDsym®

IPFsym™
RADAsym™
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Collaboration with Genentech Focused on Anti-FGFR1/KLB Antibody –
Helped Them Determine  the Mechanisms Responsible for a Drug Effect

2
2
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Important DILIsym Application Examples

NORMAL
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Important DILIsym Application Examples
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Important DILIsym Application Examples
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Important DILIsym Application Examples



Our Pharmacometrics Solutions Help 
Areas Especially Important to Clinical Development

SafetyClinical
Efficacy
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Services
Pharmacometrics
Clinical Pharmacology
Clinical Regulatory Consulting

Software
Monolix™
PKPlus™
PKanalix™
Simulx™
KIWI®
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Concentration-QT Model-based Risk Assessment for Quizartinib
• Population PK models of quizartinib and its major metabolite (AC886) identified 

strong CYP3A inhibitor use as a clinically meaningful factor affecting quizartinib
PK exposure

• Concentration-QT models predicting the risk of QT prolongation in relation to 
drug and metabolite exposure were developed to quantify risk with alternative 
dosing regimens and support 
labelling recommendations

• Results helped to quantify risk 
associated with QT prolongation 
and supported dose reduction
in patients receiving strong CYP
3A inhibitors

Comparison of PK and QTc Effect of Quizartinib in Japanese and non-Japanese Patients with 
Relapsed/Refractory FLT3-ITD+ AML using PopPK Analyses, Nakayama S et al. 
Poster presented at ACoP 2020.
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Pediatric Dose Selection: Value of Alternative Modeling 
Approaches, PBPK and Population PK

• Complementary PBPK and population PK 
modeling approaches used to increase 
confidence in selection of eslicarbazepine acetate 
dosing regimen for further evaluation in children 
with partial-onset seizures aged 1 - <24 months 

PBPK and PopPK M&S to Support Dose Selection and Study Design for 
Eslicarbazepine acetate Adjunctive Therapy in Infants with POS. 
Sunkaraneni et al, Poster presented at AAN, 2017.
M&S to Support Dose Selection for Eslicarbazepine acetate Therapy 
in Pediatric Patients with POS. Sunkaraneni et al., JPKPD 45 (2018).
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Model-informed Approaches to Characterize Exposure-
Response and Determinants of Safety and Efficacy

• Population PK modeling has been used to characterize time-varying CL and the impact of various intrinsic factors on the PK 
of nivolumab, a fully human IgG4 approved for the treatment of multiple cancer types in the US and other countries

• E-R models were developed to predict overall response based on RECIST criteria and the impact of various factors on E-R; 
knowledge of E-R relationships supported clinical pharmacology understanding for the approval of new indications and for 
dosing regimen selection/labeling

Population PK and Exposure-Efficacy Analyses of Nivolumab in Patients with Advanced Hepatocellular 
Carcinoma, Wang X et al. Poster presented at  ACoP 2017.
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Simulations to Improve the Probability of Phase 3 Success

Timely performance of clinical trial simulations 
can be used effectively to increase the 
probability of Phase 3 success by evaluating 
the impact of various study design features 
including: 
• appropriate inclusion/exclusion criteria
• optimal sampling for PK and PD to achieve 

differentiation between placebo and 
treatment, and

• optimal dose and dosing regimen
to achieve the desired benefit-risk profile. 

Generate virtual 
patient 

population

Simulate PK samples 
based on popPK model 

and endpoint data based 
on E-R model

Phase 3 study design

Apply trial execution 
rules, dropout model

Conduct statistical analysis on replicated 
simulated data and summarize to determine 

the probability of success
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