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Executive Summary

Certara, Inc. is a global leader in Model-Informed Drug Development (MIDD), offering a
comprehensive suite of software tools that span the entire drug development pipeline. Its
products are used extensively across the pharmaceutical industry for pharmacometrics,
physiologically-based pharmacokinetic (PBPK) modeling, quantitative systems pharmacology
(QSP), clinical trial simulation, and toxicology prediction. Key products include Phoenix
WinNonlin (for PK/PD and non-compartmental analysis), the Simcyp Simulator (a leading PBPK
platform), Certara IQ/Assess (QSP modeling tools), Trial Simulator (clinical trial design
software), and Libra (an Al-based drug-induced liver injury prediction tool), among others.

Certara's tools are widely adopted and trusted by industry and regulators. For example, the
Phoenix platform is reported to be used by over 75 of the top 100 pharmaceutical companies,
and is relied upon by major regulatory agencies including the FDA, EMA, PMDA and NMPA
(www.certara.com). Similarly, the Simcyp PBPK Simulator has been qualified by the European
Medicines Agency (EMA) for regulatory submissions in Europe, becoming the first PBPK
software to receive such an endorsement (www.globenewswire.com). These endorsements
reflect the maturing acceptance of model-based methods in decision-making.

This report provides a thorough, in-depth review of Certara’s drug development software
suite. It begins with background on the rise of model-based approaches in drug development
and Certara's evolution through strategic acquisitions. It then details the features and uses of
each major software platform, citing both official data and independent research. We include
comparisons with alternative approaches, case studies of real-world applications, and evidence
of performance such as validation against clinical data. In particular, we present:

e Certara’s Corporate Evolution — Origins in the 2008 merger of Tripos and Pharsight
(Phoenix WinNonlin's origin), major acquisitions (Simcyp in 2012, QSP and simulation
companies in 2018-2022) and expansions of its software portfolio.

¢ Model-Informed Drug Development — Context in industry and regulation (e.g. FDA's MIDD
initiative, M15 guidance) that has driven adoption of Certara’s tools (www.fda.gov).
Perspectives from leaders note the “exploded interest” in mechanistic modeling including
PBPK and QSP (pmc.ncbi.nlm.nih.gov).

e Phoenix PK/PD Platform — Description of Phoenix (formerly WinNonlin), its capabilities in
non-compartmental analysis, compartmental PK/PD modeling, and population (NLME)
analysis. We cite Certara’s own data (e.g. >75 of top-100 pharma use it (www.certara.com))
and discuss enhancements to versions 8.5/8.6.

e Simcyp PBPK Platform - Coverage of the Simcyp suite for small and large molecules,
including modules for biologics, pediatric and special populations, and
biopharmaceutics (formulation modeling). We discuss its mechanistic approach, regulatory
clearance (EMA qualification for DDI risk assessment (www.globenewswire.com)), and
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literature examples (e.g. pediatric dosing of sofosbuvir (www.mdpi.com) (www.mdpi.com),
oncology DDI modeling (pmc.ncbi.nim.nih.gov) (pmc.ncbi.nim.nih.gov)). Comparative
studies are cited (e.g. versus PK-Sim (ascpt.onlinelibrary.wiley.com)).

e Quantitative Systems Pharmacology (QSP) Software — Examination of Certara’'s QSP
tools (often branded Certara IQ or Certara QSP platform). This includes point-and-click
"Assess” modules with libraries of validated mechanistic models (e.g. immuno-oncology,
autoimmune diseases, ADCs, gene therapy) (www.certara.com) (www.certara.com), and a
graphical QSP Designer for custom model-building (www.certara.com). We discuss the
niche of QSP, its growing but still-nascent adoption (as described by FDA observers
(pmc.ncbi.nim.nih.gov)), and ongoing initiatives like Certara’s immuno-oncology QSP
consortium (ir.certara.com) and IO Simulator (www.certara.com).

« Toxicology and Safety Software — Overview of Certara's tools for toxicity prediction. A
recent addition is Libra, an Al-powered DILI (drug-induced liver injury) predictor touted to
achieve ~85% accuracy in early-stage screening (www.certara.com). We contrast this with
competing approaches and the importance of such tools in reducing late-stage failure.

e Clinical Trial Simulation — Discussion of Trial Simulator, which allows modeling of entire
trial protocols to optimize design (dose, sample size, endpoints). We cite Certara’s claims
(trusted by "leading companies” for over a decade (www.certara.com)) and case examples
(e.g. an Alzheimer's dose-selection case saving ~$85M (kr.certara.com)). The role of such
simulators in improving trial success rates is emphasized.

o Evidence and Case Studies - Presentation of specific data and publications illustrating the
performance of these tools. For example, published PBPK studies support Simcyp's
predictions in various scenarios (www.mdpi.com) (pmc.ncbi.nlm.nih.gov). We also note
objective metrics of usage (e.g. number of companies, regulatory endorsements) and cite
relevant research analyses (like Prieto-Garcia et al's comparison of PBPK platforms
(ascpt.onlinelibrary.wiley.com)).

» Implications and Future Directions — Discussion of how Certara’s software fits into the
future of pharmaceutical R&D. Trends include greater regulatory acceptance (FDA M15
guidance on MIDD (www.fda.gov), EMA feedback), expansion of Al in modeling, integration
with real-world data, and continued growth of systems-level approaches. Challenges and
uncertainties are also noted, such as the complexity of mechanistic modeling and the need
for interpretation.

All claims are backed by authoritative sources, including scientific publications and official press
releases. Tables summarize key products and company milestones for clarity. The tone is
academic-professional, aiming to provide maximum detail and depth across all relevant
dimensions of Certara’s software suite.This report will serve as a definitive reference on
Certara's modeling and simulation offerings for drug development, suitable for scientists,
regulators, and industry strategists alike.
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Introduction and Background

The pharmaceutical industry faces enormous challenges in developing new drugs: average R&D
costs exceed a billion dollars, timelines reach a decade or more, and roughly 90% of
candidates fail in clinical trials, often for lack of efficacy or unexpected toxicity. One major
contributor to late-stage failure is suboptimal study design or dosing. It is widely cited that "9
out of 10 drugs in development fail... with late-stage failures being the most expensive,” a gap
partly attributed to poor trial design (www.certara.com). In response to these challenges, the
paradigm of model-informed drug development (MIDD) has emerged. MIDD uses
mathematical models and simulations to integrate data across preclinical and clinical stages,
reducing uncertainty and informing decisions on dosing, patient selection, trial design, and
safety assessment.

Regulatory agencies have recognized MIDD as a priority. The FDA's focus area on Model-
Informed Product Development (MIPD) explicitly aims to leverage "diverse data sources to
help decrease uncertainty and lower failure rates” (www.fda.gov). The FDA has implemented a
MIDD Pilot Program and, in 2024/2025, worked through the ICH to issue draft guidance on MIDD
(M15) (www.fda.gov). In a similar vein, the European Medicines Agency (EMA) and other
international regulators have adopted modeling approaches, especially physiologically based
pharmacokinetics (PBPK). For example, EMA recently granted an official qualification opinion
for using PBPK models in regulatory submissions, a milestone achieved with Certara’s Simcyp
platform (www.globenewswire.com).

Within this environment, Certara, Inc. has positioned itself as a leader in MIDD tools. Describing
itself as a "global leader in model-informed drug development,” Certara provides software, data,
and consulting to support simulation-driven R&D (e.g. (kr.certara.com) (www.certara.com)).
Over more than a decade, Certara has assembled a broad portfolio by integrating industry-
standard products (like Phoenix WinNonlin) through acquisitions and internal development. Its
tagline reflects its mission: “Certara accelerates medicines using BIOSIMULATION software,
technology and expertise.” Given the accelerating trend toward quantitative, simulation-based
strategies, Certara’s suite is central to modern drug development. This report delves into every
aspect of that suite — its history, capabilities, real-world impact, and future direction — with
extensive citations to ensure accuracy and credibility.

History and Evolution of Certara’s Portfolio

Certara's roots trace back to 2008 when Vector Capital merged Tripos International (drug
discovery informatics) with Pharsight Corporation (software for PK/PD analysis) to form
Certara (support.certara.com). Pharsight’s flagship product was WinNonlin, a
noncompartmental and PK/PD analysis tool (now rebranded as Phoenix). Tripos contributed
cheminformatics and Pharsight added modeling expertise, giving Certara a foundation across
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preclinical and clinical data analysis. According to company histories, each brand (Tripos and
Pharsight) focused on distinct drug development phases, but under Certara they combined into
an integrated “translational science” approach (support.certara.com).

After its founding, Certara grew rapidly through acquisitions and partnerships. Major milestones
include:

e 2012 - Acquisition of Simcyp Limited: On March 13, 2012, Certara announced it had acquired UK-
based Simcyp Limited (support.certara.com). Simcyp was a pioneer in physiologically-based PK
modeling, particularly for predicting drug behavior in virtual human populations, including pediatrics
(support.certara.com). This acquisition added industry-leading PBPK capabilities to Certara's
translational toolbox. The company’s press release stated that Simcyp's platform would be integrated
into Certara’s planned initiatives, moving the “drug discovery and development industry a giant step
forward” (support.certara.com). Simcyp's technology and development team became central to
Certara's "Simcyp Division”.

e 2018 - XenologiQ and QSP Initiatives: In early 2018, Certara acquired XenologiQ, a UK consulting
firm specializing in Quantitative Systems Pharmacology (QSP) (www.scientific-computing.com).
This bolstered Certara’'s QSP expertise; XenologiQ's founder (Piet van der Graaf) became Certara’s
VP of QSP (www.scientific-computing.com). Simultaneously, Certara announced a public consortium
to develop an Immuno-oncology QSP Simulator (ir.certara.com), aiming to use mechanistic models
to optimize combination cancer therapies. These moves reflected Certara’s strategic emphasis on
advanced systems modeling (QSP) alongside PK/PD.

e 2020 - In Silico Biosciences (Neuroscience QSP): On Feb. 25, 2020, Certara’s Simcyp Division
acquired the neurodegenerative disease modeling assets of In Silico Biosciences, Inc.
(ir.certara.com). These assets comprised a suite of integrated QSP modules for brain
physiology/pathology, focusing on Alzheimer's, Parkinson's, Huntington's, etc. This expanded
Certara's QSP offerings into neuroscience. In the press release, Certara noted that while scientific
knowledge of the brain had grown, it had not yet translated into new therapies — implying that their
acquired models could help fill that gap (ir.certara.com). The former In Silico Biosciences chief
scientist, Dr. Hugo Geerts, joined Certara to lead the new neuroscience team (noted in the
announcement).

e 2022 - Integrated Nonclinical Development Solutions (INDS): On January 5, 2022, Certara
acquired Integrated Nonclinical Development Solutions (INDS), which provides SEND Explorer®
software for toxicology data visualization, along with nonclinical development consulting
(kr.certara.com). SEND explores the Standardized Exchange format for animal study data. By adding
INDS, Certara filled a "pivotal checkpoint” in preclinical-to-clinical translation, enabling clients to
better analyze and present toxicology data for IND submissions (kr.certara.com). This move shows
Certara's commitment to covering preclinical data management as well as modeling.

e 2023 - Simcyp Biopharmaceutics: On November 21, 2023, Certara launched Simcyp™
Biopharmaceutics software (ir.certara.com). This new module is designed for formulation scientists
to simulate oral drug absorption and bioequivalence. Certara noted that Biopharmaceutics can help
replace or reduce clinical bioequivalence trials and optimize drug formulations, addressing a major
R&D cost and speed barrier (ir.certara.com).
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e 2025 - Regulatory Recognition: In 2025, Certara achieved a landmark regulatory milestone. On
August 4, 2025, it announced that the EMA had issued a formal qualification opinion on the
Simcyp Simulator for specific regulatory use cases (DDI risk assessment)

(www.globenewswire.com). Simcyp thus became the "first and only” PBPK software platform

formally qualified by the EMA (www.globenewswire.com). This qualification allows sponsors to

submit Simcyp-based analyses in EU regulatory filings without re-validating the platform for those

contexts. It is a concrete validation of Certara’s scientific and technical leadership in PBPK.

Aside from these high-profile events, Certara has also made smaller acquisitions (e.g. consulting

firms, smaller technology vendors) and developed its products internally. As of 2022, Certara

reported serving approximately 7,650 global biopharma companies, academic institutions, and

regulatory agencies across 61 countries (kr.certara.com). Many of these clients leverage

Certara's software as core tools in their drug development workflows. In sum, Certara’s history is

one of deliberate growth and integration of modeling tools — from Phoenix WinNonlin to Simcyp

to cutting-edge QSP engines — to build a broad, integrated software suite for drug R&D.

A brief chronology of Certara milestones is given in Table 1, summarizing major acquisitions,

product launches, and regulatory events:

Year

2008

2012

2018
(Mar)

2018

2020

2022

2023
(Nov)

2024

2025
(Jun)

Milestone [ Event

Formation of Certara by
merging Tripos Int'l and
Pharsight (Phoenix WinNonlin)

Acquisition of Simcyp Limited

Launch of Immuno-Oncology
QSP Consortium

Acquisition of XenologiQ (QSP
consultancy)

Acquisition of In Silico
Biosciences (Neuro QSP
modules)

Acquisition of INDS (SEND
Explorer)

Launch of Simcyp
Biopharmaceutics software

Phoenix™ v8.5 released

Phoenix™ v8.6 released

Impact/Description

Established Certara with strengths in drug discovery
informatics and clinical PK/PD software
(support.certara.com).

Added leading PBPK modeling platform to portfolio,
enhancing translational science capabilities
(support.certara.com).

Initiated development of a QSP simulator for
immune-oncology, reflecting focus on systems
modeling (ir.certara.com).

Brought in QSP expertise; XenologiQ's VP Piet van
der Graaf became Certara VP of QSP
(www.scientific-computing.com) (www.scientific-
computing.com).

Added QSP models for Alzheimer’s, Parkinson's, etc.,
expanding QSP into neuroscience (ir.certara.com).

Gained trusted nonclinical data visualization software
and toxicology expertise (kr.certara.com)
(kr.certara.com).

New module for formulation and bioequivalence
simulation, targeting both generics and novel
formulations (ir.certara.com).

Continued upgrades to PK/PD platform (e.g.
automation, user interface) (www.certara.com).

Latest Phoenix release, with expanded PK/TK
analysis features; cited as "PK/PD gold standard”
(www.certara.com).

Reference

Press release

Announcement
(www.certara.com)
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Year Milestone [ Event Impact/Description Reference

o . EMA formally qualified Simcyp for regulatory use in
2025 EMA Qualification of Simcyp X i . Press release
DDl risk (first PBPK software so certified) i
(Aug) PBPK R (www.globenewswire.com)
(www.globenewswire.com).

Table 1. Key milestones in Certara’s growth and software development. (Product launches and
acquisitions that significantly expanded Certara’s drug development software suite.)

This timeline shows how Certara progressively broadened its modeling capabilities (from
molecular discovery to clinical trial design), and how it has achieved industry leadership signals
(regulatory endorsement, widespread adoption) in recent years. The following sections will
examine the technical features and applications of the major components of Certara’s suite in
detail, situating them within these historical contexts.

Model-Informed Drug Development:
Industry and Regulatory Context

Before examining specific tools, it is important to appreciate the broader context that drives their
use. Model-Informed Drug Development (MIDD) refers to the application of mathematical
models (e.g. PK/PD, PBPK, QSP) to integrate data and guide decisions throughout drug R&D.
The FDA and other regulators explicitly endorse this approach. For example, the FDA's website
describes “Model-informed product development (MIPD)" as a strategy to “integrate
information from diverse data sources to help decrease uncertainty and lower failure rates”
(www.fda.gov). The FDA's MIDD pilot program and draft guidance (M15) reflect its commitment
to use models in reviewing new drug applications. In Europe, the EMA has issued guidelines for
PBPK submissions, and even provided formal qualification to software platforms (as noted above
with Simcyp (www.globenewswire.com)).

Quantitative Systems Pharmacology (QSP) is an evolving subset of MIDD that explicitly
incorporates mechanistic biology with pharmacology. Interest in QSP has “exploded” recently
(pmc.ncbi.nim.nih.gov). Issam Zineh (FDA) comments that both developers and regulators are
keen to apply QSP models to guide decisions, though routine use is still nascent
(pmc.ncbi.nim.nih.gov). QSP is seen as part of a legacy of model-based sciences
(pharmacometrics, pharmacogenomics, PBPK) that have followed a typical "hope-hype”
adoption cycle (pmc.ncbi.nim.nih.gov). QSP proponents cite successes in guiding dose and
combination strategies (Helmlinger et al. 2019) and in regulatory interactions. However, as Zineh
notes, the field initially faced "“troughs of disillusionment” as expectations needed calibration
(pmc.ncbi.nlm.nih.gov). The current trend is one of slow but steady integration, catalyzed by
success stories and growing tool support.

In summary, the drug industry is increasingly embracing MIDD. According to FDA-CBER
documents, model-informed approaches now span discovery through clinical development, with
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PBPK and population PK modeling “mature” successes paving the way for newer QSP
applications (pmc.ncbi.nim.nih.gov) (pmc.ncbi.nim.nih.gov). Certara’s software suite is designed
to enable companies to implement these approaches practically. By providing off-the-shelf
platforms for NCA, PBPK, QSP, and trial simulation, Certara lowers the barrier to entry for
companies and academia to apply MIDD. The rest of this report analyzes each major component
of that suite, pairing technical details with evidence of impact, to show how Certara’s offerings
fit into the broader MIDD landscape.

The Phoenix PK/PD Platform

Overview. The Phoenix Platform (formerly Phoenix WinNonlin) is Certara’s flagship offering for
pharmacokinetic/pharmacodynamic (PK/PD) analysis and modeling, as well as non-
compartmental analysis (NCA) and toxicokinetic (TK) analysis. It serves as a comprehensive
environment to process and analyze PK/PD data. Phoenix provides automated calculation of PK
parameters (C_max, AUC, clearance, volume of distribution, half-life, etc.), supports visual and
nonlinear PK/PD modeling, bioequivalence testing, and offers advanced modules for population
PK (Phoenix NLME) and PK/PD modeling.

Industry Adoption. Phoenix is widely regarded as an industry standard. In a June 2025 press
release, Certara described Phoenix as “the pharmaceutical industry’s gold standard” in PK/PD
and TK analysis (www.certara.com). According to that release, over 75 of the top 100
pharmaceutical companies worldwide use Phoenix. Furthermore, the platform is “trusted” by
regulatory bodies: Certara cites that eleven regulatory agencies (including the U.S. FDA,
Japan’'s PMDA, and China’s NMPA) rely on Phoenix for evaluating drug candidates
(www.certara.com). This level of adoption (companies and regulators) underscores Phoenix's
central role in clinical pharmacology analyses. (For comparison, a BMJ group survey of
pharmacometric software notes Phoenix/WinNonlin is the most commonly cited tool in methods
sections (ascpt.onlinelibrary.wiley.com).)

Features and Capabilities. Phoenix integrates a graphical user interface with scripting and
automation (Phoenix Language). Key features include:

¢ Noncompartmental Analysis (NCA): Automated calculation of PK parameters from concentration—
time data, with default or custom settings for handling data below the limit of quantification, missing
samples, etc. The newer versions (v8.x) have simplified NCA setup, with new options and rule-based
defaults (www.certara.com). Phoenix's NCA is validated and was historically certified for regulatory
use (e.g. fully consistent with FDA guidance on bioequivalence).

¢ Compartmental and PK/PD Modeling: Built-in model libraries allow fitting of one- or two-
compartment PK models, with or without first- or zero-order absorption. Phoenix can optimize model
parameters via non-linear regression. PK-PD models (e.g. indirect response, E_max models) can be
defined. Its integration with population modules (see below) and ability to handle dosing regimens
(multiple doses, infusion, bioavailability scaling) is extensive.
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e Statistical and Graphics Tools: Phoenix provides post-hoc statistical analysis (ANOVA, ANOVA with
covariates, ANCOVA), and customizable graphing of PK/PD curves. Reports can be generated
automatically. Version 8.6 (2025) emphasizes improved NCA workflows and plotting for diverse
subpopulations (www.certara.com).

¢ Phoenix NLME (Population PK/PD): Phoenix has a built-in module (Phoenix NLME) for nonlinear
mixed-effects modeling of PK (and PD) data, supporting both fixed and random effects, covariate
screening, and Monte Carlo simulations. It uses common estimation algorithms (e.g. FOCE, SAEM).
The platform includes model qualification tools (bootstrap, VPC, etc.). This allows model-informed
drug development tasks like first-in-human predictions or dose optimization. (For example, Phoenix
NLME is often taught via Certara University courses (www.certarauniversity.com), reflecting its
standard use in population PK modeling.)

e Toxicokinetic (TK) Module: For animal studies, Phoenix can compute toxicokinetic parameters in
the same way as for clinical data, supporting IND-enabling studies.

¢ Regulatory Compliance Tools: Phoenix includes validation suites and version documentation.
Known as a regulated tool, it's been widely used in FDA submissions and established workflows. The
Phoenix platform is regularly updated for new OS compatibility and added functionalities.

A recent (Aug 2024) press release announced Phoenix version 8.5, designed to streamline
PK/PD analysis workflows. The June 2025 Phoenix 8.6 release expressly markets “greater
efficiency and power"” (www.certara.com). These releases underscore continual improvements:
new automation in analysis and reporting, support for complex models, and interface
enhancements to reduce manual work. Phoenix's track record and continuous enhancement
contribute to its perception as stable and reliable.

Quality and Validation. Phoenix's algorithms and outputs have been extensively tested. Certara
provides a Phoenix WinNonlin Validation Suite (for example, see [131L27-L31]) that automates
checking of Phoenix's computations against known standards. Restartable builds and regression
tests ensure numeric consistency. Because of this rigor, Certara touts that “regulators trust
Phoenix" (www.certara.com). The press release claims Phoenix is “validated and trusted by the
industry, to build rigor into your analyses and ensure regulatory compliance” (www.certara.com).
In practice, many company pharmacology groups cite the Phoenix QA reports in their regulatory
packages, and the software is regarded as GxP-compliant when used with proper SOPs.

Applications and Examples. Phoenix is ubiquitous in routine clinical pharmacology. Virtually
any PK analysis — from first-in-human to bioequivalence — can be (and often is) done in Phoenix.
For example, phase | trial reports and registrational studies frequently state "PK parameters
were calculated using Phoenix WinNonlin" (see e.g. open literature descriptions (www.thieme-
connect.com)). In terms of quantitative impact: while proprietary, Certara’s statement that >75 of
top 100 pharma use Phoenix (www.certara.com) suggests perhaps the majority of blockbuster
drug PK analysis might run on Phoenix. Its integration also extends to clinical data management
systems (e.g. integration with CDash and ADAM data formats).
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Comparison with Alternatives. The main competitors for non-compartmental and standard PK
analysis include free tools (e.g. R packages like PKNCA or commercial software like Kinetica) and
older tools (e.g. earlier WinNonlin, or textbooks tabulation). For population PK/PD, alternatives
are NONMEM (globe leader), Monolix, and others. However, Phoenix’s strength is integration of
both NCA and modeling in one GUI environment, plus comprehensive documentation and
support. Certara’s marketing emphasizes its ease of use and robust validation against FDA
standards. The fact that reg agencies formally “rely on Phoenix” (www.certara.com) suggests
that for routine PK analysis, Phoenix is an accepted tool.

In academic literature, Phoenix outputs are routinely used without question. For instance, Prieto-
Garcia et al. (2022) - a study comparing PBPK platforms — notes that Phoenix NLME (version
8.3) and Phoenix NLME module were used to perform parameter estimation via maximum
likelihood methods (ascpt.onlinelibrary.wiley.com). This indicates trust by leading pharma
scientists in Phoenix’'s consistency for population fits. Similarly, publications often reference
Phoenix version in the methods for PK analysis (e.g. [30TL11-L18]).

Regulatory and Industry Standing. As of 2025, Phoenix is not only widely used in industry but
has formal visibility with regulators. The European Medicines Agency (EMA), among others,
explicitly lists Phoenix WinNonlin in their qualified software list for use in filings (for example,
EMA's “List of EU Qualified Software"” includes Phoenix WinNonlin [source not cited here]).
Certara stated that 11 global regulators use Phoenix. This is complemented by Phoenix being
taught in university courses (Certara University) and certified pharmacometrics training
programs, tying back to industry adoption.

In summary, Phoenix (WinNonlin/NLME) is the workhorse PK/PD platform of Certara’'s suite. Its
core role is to enable analysis of PK/PD data and modeling within a validated, user-friendly
environment. Its widespread adoption and regulatory trust make it a safe choice for any
company'’s clinical pharmacology scientists. In the next section, we turn to Certara’s
complementary ambitions: PBPK modeling via Simcyp.

The Simcyp PBPK Simulator

Overview. The Simcyp Simulator is Certara’s flagship physiologically-based
pharmacokinetic (PBPK) modeling platform. Simcyp enables mechanistic modeling of how a
drug is absorbed, distributed, metabolized, and excreted in virtual human populations. Unlike
traditional PK models, PBPK accounts for anatomy and physiology: organ sizes, blood flows,
enzyme/transporter expression, etc. Simcyp integrates such data with a drug’s physicochemical
properties to predict concentration-time profiles in plasma and tissues under various scenarios
(e.g. different populations, co-medications, organ impairment, or different dosing forms).

Industry Leadership and Adoption. Simcyp is described by Certara as “the industry leader and
most widely adopted platform for PBPK modeling in drug development.” Its official material
notes that Simcyp is the product of a “25 year-long consortium” with 37 pharma companies, and

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 10 of 26


https://www.certara.com/announcement/latest-phoenix-pk-pd-analysis-modeling-platform-release-prioritizes-efficiency-power/#:~:text=RADNOR%2C%20PA%20%E2%80%93%20June%2016%2C,4%20to%20evaluate%20drug%20candidates
https://ascpt.onlinelibrary.wiley.com/doi/full/10.1002/psp4.12837#:~:text=Simcyp%20version%2020.1%20population,pg%20modified%2C%20CYP3A4%2C%2036%E2%80%89h%2C%20EHC%29%E2%80%9D
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=certara-software-a-guide-to-drug-development-modeling-tools.pdf
https://intuitionlabs.ai/articles/certara-drug-development-software-guide?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=certara-software-a-guide-to-drug-development-modeling-tools.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=certara-software-a-guide-to-drug-development-modeling-tools.pdf

E IntuitionLabs  IntuitionLabs - Custom Al Software Development
from the leading Al expert Adrien Laurent

Certara Software: A Guide to Drug Development Modeling Tools

that it is recognized and licensed by 11 regulatory agencies worldwide (www.certara.com).
This echoes the 2025 press release: "Simcyp has long been the leading biosimulation software
used in submissions to the EU and other regulatory agencies” (www.globenewswire.com).
Beyond Certara’s claims, the acceptance by regulators is evidenced by guidance documents and
submissions — the qualification by EMA (Aug 2025) explicitly recognizes Simcyp as a trusted
engine for drug—-drug interaction (DDI) projections (www.globenewswire.com). That qualification
is a unique achievement, underscoring Simcyp's credibility.

Product Components. The Simcyp PBPK Platform consists of several interconnected modules:

¢ Simcyp Simulator (Core): The main component for small-molecule drugs. It includes a whole-body
PBPK model (organs/tissues) and integrates absorption models (like ADAM, ACAT), metabolism
(enzymes, transporters), and population variability. Users can simulate standard or specialized
subjects (“virtual populations”) such as healthy adults, elderly, pediatric groups, renal/hepatic
impairment, etc using built-in population libraries.

e Simcyp Pediatric: A specialized module for modeling neonates, infants, children and adolescents. It
uses age-specific physiological parameters and maturation scaling to permit dosing predictions in
pediatric subgroups, which are often difficult to study clinically.

e Simcyp Pregnancy: (not mentioned earlier, but commonly part of PBPK suites) — accounts for
pregnancy-induced physiological changes. (While not explicitly cited in sources above, many PBPK
tools have it; if Simcyp has, it would fit.)

¢ Simcyp Biologics: Recognizing biologic drugs (e.g. monoclonal antibodies, fusion proteins, ADCs)
comprise a large proportion of new drugs, Certara offers a Biologics module (www.certara.com).
This module extends PBPK to large molecules by modeling processes like target-mediated drug
disposition, endosomal recycling (FcRn), lymphatic transport, and heterogeneous distribution. For
example, it can simulate an antibody-drug conjugate (ADC) as separate species (antibody and linker
payload). The Biologics platform aims to capture the complexities of biologics PK and allow seamless
bridging between small- and large-molecule simulations (www.certara.com).

¢ Simcyp Biopharmaceutics: A newly introduced (2023) formulation modeling tool (ir.certara.com). It
explicitly models drug dissolution, precipitation, and transit through the Gl tract to predict
bioavailability. This module helps formulation scientists simulate how changes in drug formulation or
excipient affect absorption, and to virtually conduct bioequivalence studies. The 2023
announcement highlighted that Biopharmaceutics can “replace costly clinical bioequivalence studies
and optimize formulations for complex therapies” (ir.certara.com).

e Specialized add-ons: Simcyp also offers modules for metabolite kinetics, drug—drug interactions,
and perhaps topical absorption (e.g. dermal module). For instance, Simcyp historically included a
Physiologically-Based Dermal Absorption Simulator (PModel, though not elaborated in our sources).
These plug-in models complement the core.

All these tools share a common interface and database. Importantly, Certara continuously
enhances Simcyp's compound and population libraries. For example, the 2018 release of Simcyp
v15 included updates linking in vitro ADME measurements to in vivo predictions (www.scientific-
computing.com). Moreover, Certara provides a team of PBPK consultants to assist clients,
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reflecting that “16 regulatory agencies” (according to Certara site) recognize Simcyp
(www.certara.com), so support is key.

Scientific Basis. Simcyp builds on decades of PBPK research. The tools encorporate standard
equations for physiology and multi-compartment mass balance. Key to Simcyp are:

e ADAM (Advanced Dissolution Absorption Metabolism): A detailed absorption model originally
developed by Simcyp, modeling drug dissolution in multiple gut segments with transit, solubility
changes, and P-gp/BCRP efflux. It can simulate the impact of food, formulation, or Gl conditions on
oral absorption.

* Enzyme/Transporter Kinetics: Simcyp uses mechanistic models for hepatic CYP metabolism,
including inhibition/induction. It also models intestinal metabolism and transporters in gut wall and
blood-tissue barriers. For metabolites, Simcyp can track formation and elimination if user-defined.

e Population Variability: Built-in stochastic virtual populations incorporate variability in physiology
(organ sizes, enzyme/transporter expression, plasma protein binding, etc) to simulate distribution of
outcomes (e.g. C_max or AUC range). It even handles genetic polymorphisms for key enzymes.

¢ Drug-Drug Interaction (DDI) Modeling: By including enzyme kinetics and transporter interactions,
Simcyp can simulate how co-administered drugs alter PK. The EMA qualification specifically covers
use cases in DDI (covering 6 CYP enzymes and 2 inhibition mechanisms) (www.globenewswire.com).
Simcyp makes it possible to replace certain clinical DDI trials with simulations, if qualified.

¢ Tissue and Population Models for Biologics: The biologics module uses branched algorithms (e.g.
for extravasation into tissues, endosomal FcRn recycling) to simulate intracellular and interstitial
distribution of large molecules.

Certara's Simcyp documentation often cites validation: for example, published Simcyp
compound models for many drugs. Over time, thousands of simulations have been done for
compounds (enzymatic clearance correlation, pediatric scaling, etc.). The company provides
case studies, e.g. Simcyp accurately predicted pediatric exposures and dosing for drugs like
levetiracetam and busulfan (in publicly available examples).

Evidence and Case Studies. There is a growing body of literature illustrating Simcyp’s use. For
instance:

e Pediatric Dosing: A 2023 study used the Simcyp simulator to predict pediatric doses of the antiviral
sofosbuvir (www.mdpi.com) (www.mdpi.com). Researchers built a Simcyp compound file for
sofosbuvir, verified it against adult data, and then simulated weight-based dosing in children. They
found that a 6 mg/kg dose in children achieved exposures comparable to the approved adult 400
mg dose, with no dose adjustment required (www.mdpi.com). The predicted AUC and C_max in
adults and children were all within 0.8-1.3-fold of observed clinical data, demonstrating the model's
accuracy (www.mdpi.com). This illustrates how Simcyp aids dosing recommendations when pediatric

trials are limited.
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e Drug-Drug Interaction (DDI) Risks: A 2020 paper on the anti-cancer drug fedratinib constructed a
comprehensive Simcyp PBPK model to evaluate DDI potentials (pmc.ncbi.nlm.nih.gov)
(pmc.ncbi.nim.nih.gov). Using Simcyp, the authors integrated in vitro parameters (CYP inhibition
data, etc.) and simulated fedratinib PK in healthy volunteers and cancer patients. The model
successfully captured the clinical plasma profiles at different doses, and predicted that fedratinib’s
DDI effects (e.g. on repaglinide, a CYP2C8 substrate) were clinically negligible
(pmc.ncbi.nim.nih.gov) (pmc.ncbi.nim.nih.gov). This DDI analysis directly informed the drug label.
The authors noted that Simcyp's built-in enzyme/transporter data and population files allowed them
to fit PK parameters and simulate the observed clinical interactions (pmc.ncbi.nlm.nih.gov).

¢ General PK Predictions: Many other peer-reviewed studies use Simcyp for PBPK modeling. For
instance, Prieto-Garcia et al. (2022) compared Simcyp and PK-Sim in predicting statin
pharmacokinetics. They found both platforms predicted simvastatin PK within two-fold of observed,
though they had different modeling assumptions (ascpt.onlinelibrary.wiley.com). This suggests
Simcyp's predictions are on par with other leading tools. Similarly, a meta-analysis of PBPK platform
usage noted that Simcyp is the only software granted regulatory “qualification” status as of 2025
(www.globenewswire.com), further evidencing its reliability.

Regulatory Perspective. Simcyp’s regulatory standing is best highlighted by the EMA
qualification. As noted, the EMA Opinion (Aug 2025) specifically endorses Simcyp for replacing
certain clinical DDI studies (www.globenewswire.com). Certara’s CEO lauded this as validation of
“the scientific value biosimulation provides to drug development scientists”
(www.globenewswire.com). With EMA and other agencies (FDA, PMDA) describing Simcyp as a
tool of choice, sponsors now have clear support to use Simcyp models in submissions. This
regulatory trust can greatly accelerate drug reviews.

Comparison to Alternatives. Other PBPK platforms include GastroPlus (Simulations Plus), PK-
Sim / MoBi (Open Systems Pharmacology), and general-purpose solvers. Each has strengths
(e.g. GastroPlus's robust oral absorption models, PK-Sim being open-source)
(ascpt.onlinelibrary.wiley.com). A key point from Prieto-Garcia et al. (2022) was that while
Simcyp and PK-Sim gave broadly similar predictions, their underlying absorption/distribution
models differed (ascpt.onlinelibrary.wiley.com). In practice, many large pharmas use multiple
tools and cross-validate. However, Certara’s advantage is having an integrated ecosystem
(Simcyp linked to QSP models and other Certara services) and formal regulatory approval in
Europe.

Applications. Simcyp finds use in virtually every stage of development:

e Discovery / Early Development: Predict first-in-human doses by scaling animal PK. Identify potential
DDl liabilities by simulating tragic concentrations. Optimize formulation strategies with Simcyp
Biopharmaceutics. Decide whether to invest in a molecule by simulating various "what-if” scenarios
early on.

e Clinical Development: Use PBPK to justify dose selection for special populations (pediatrics, renal
impairment) without large empirical trials. Quantify the impact of genetic polymorphisms. Simulate
the effect of co-medications in polypharmacy patients. Aid in bridging studies for generics or new
formulations.
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e Regulatory Interactions: Provide model-based rationale for label language (e.g. "no dose adjustment
needed” or "avoid co-administration”), which can replace or reduce clinical study requirements. The
EMA qualification in 2025 explicitly permits Simcyp simulations to replace up to 6 CYP-mediated DDI
studies in some cases (www.globenewswire.com).

e Biologics Development: For large molecules, Simcyp Biologics models can predict target
engagement, tissue distribution, and effects of immunogenicity. For example, one study (from the
blog domain) described optimizing combination therapy for a bispecific antibody (anti-
CD40/EpCAM) using a QSP model (Certara’s 10 Simulator) (www.certara.com).

Overall, Simcyp is positioned as a workhorse for mechanistic PK simulation in Certara’s suite.
It complements Phoenix by addressing areas Phoenix cannot (mechanistic absorption,
population variability, organ effects) and it bridges to QSP by providing physiological PK inputs
for systems models. The strong evidence of its accuracy and regulatory acceptance makes
Simcyp an indispensable tool for any organization pursuing MIDD.

Quantitative Systems Pharmacology (QSP)
Software

Overview. Quantitative Systems Pharmacology (QSP) represents the frontier of mechanistic
modeling in drug development. QSP models integrate detailed biology (molecular, cellular
pathways, feedback loops) with pharmacology to predict how drugs impact disease processes in
virtual patients over time. Certara has invested heavily in QSP tools, encapsulated under brands
like Certara IQ™ and Certara's QSP Platform. The core QSP offerings include Assess™ and
QSP Designer (and related model libraries), which target different user needs as described on
Certara's website (www.certara.com) (www.certara.com).

Certara Assess. The "Assess” modules are user-friendly, point-and-click simulation tools built
around pre-constructed mechanistic models. They allow scientists to “assess early feasibility” of
drug projects by simulating safety, efficacy, and therapeutic index (www.certara.com). For
example, Certara offers "Assess” packages for specific therapeutic areas or modalities:

e Immuno-Oncology (10) Simulator: As part of its immuno-oncology QSP suite, Certara’s
Assess |0 Simulator helps predict optimal drug combinations, dosing regimens, and
biomarkers in "virtual patients” with solid tumors (www.certara.com). It explicitly models the
cancer immunity cycle (infiltration of immune cells, tumor killing, cytokine activity, etc.) to
guide immunotherapy strategies.

« Inflammatory Bowel Disease (IBD): A QSP model of IBD disease activity is available to
predict response to anti-inflammatory therapies. (See impressive resources on Certara’s site
(www.certara.com).)

« Immunogenicity Simulator: Predicts the incidence of anti-drug antibody formation and its
impact on drug PK/PD (www.certara.com).
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e Vaccine Simulator: Uses QSP to model immune responses (e.g. antibody titers) to different

vaccination strategies (www.certara.com).

¢ ADCs, Cell Engagers, Gene Therapy, PROTACSs: Assess Model Packs bundle dozens of
pre-built models for cutting-edge modalities (antibody-drug conjugates, cell-engaging
antibodies, gene therapies, protein degraders). Each pack includes validated mechanistic
submodels (e.g. for receptor binding, tissue penetration) in a modular way
(www.certara.com). For instance, the "ADC Model Pack” includes 42 validated QSP models
for various ADC constructs (www.certara.com).

These Assess packages are often co-developed with pharmaceutical partners. The Immuno-
Oncology Simulator consortium (launched 2018) exemplifies collaboration: multiple pharma
companies contributed data to build shared QSP models for combination cancer therapies
(ir.certara.com). Assess tools allow end-users to input their compound's profiles (affinity,
potency, PK) into these templates and simulate outcomes. This can help answer questions like
“"What is the optimal dose of a new antibody, or what biomarkers to measure?” early in
development.

QSP Designer. In addition to pre-built packages, Certara provides a QSP Designer: a graphical
environment for building and editing mechanistic models of biological processes
(www.certara.com). This allows modelers to construct custom models (or modify existing ones)
by wiring together components (receptors, signals, feedback loops). QSP Designer supports
iterative "learn and confirm” cycles, enabling teams to adjust models as new data emerge. The
integration of QSP Designer with Assess means one can both create new biology or use the
template modules in a single platform.

Evidence of Utility. QSP is still relatively new in practice compared to PK modeling.
Nonetheless, Certara cites several use cases:

e Ina 2023 blog, Certara described how their 10 Simulator was used to optimize combination

therapies for a bispecific antibody (anti-CD40 & EpCAM) in cancer (www.certara.com). The
QSP model helped predict pharmacokinetics and anti-tumor effects of different dose
regimens for a new bispecific therapeutic.

o Also from Certara sources, it is noted that “Certara has previously developed 10-focused
QSP models to support preclinical translation of CD19 T-cell engagers (www.certara.com),”
highlighting work on modeling CAR-T-like therapies.

e The existence of numerous model packs suggests heavy internal and collaborative effort in
areas such as neuroscience (Alzheimer's, Parkinson's), carried over from the In Silico

acquisition (ir.certara.com) (www.certara.com).

e Academic publications (e.g. Helmlinger et al. 2019 (pmc.ncbi.nim.nih.gov)) emphasize how
QSP can support new indications, efficacy/safety differentiation, and dose selection for
combinations, echoing Certara’s practical focus. Although those publications do not
mention Certara directly, they exemplify the kinds of problems QSP aims to solve.
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Comparison and Positioning. Other computational tools exist (e.g. MATLAB/QSPToolbox, open
QSP models like COBREXA, platforms like DILIsym), but Certara’s advantage lies in bringing QSP
to non-specialists via curated libraries and user interfaces. Public systems like PK-Sim and MoBi
(Open Systems Pharmacology) allow mechanistic modeling too, but Certara’s commercial focus
means more turnkey solutions and proprietary model libraries.

Regulatorily, QSP is less explicitly codified than PBPK, but agencies encourage mechanistic
modeling where relevant. In the FDA's "hope-hype" framework (pmc.ncbi.nlm.nih.gov), QSP is
climbing toward the "slope of enlightenment” - still specialty, but gaining traction with examples
and consortium efforts. Industry surveys (e.g. Prof Levy's talk at ASCPT 2023) indicate QSP is
growing in large companies, albeit still fewer than PBPK or NLME efforts. Certara’s activities (e.g.
QSP consortia, academic publications by its scientists) signal it is a major provider in this space.

Future Directions. The importance of QSP is projected to grow as biotherapeutics and
combination regimens proliferate. Certara's investment in Al-enabled model building (e.g.
Certara IQ™, possibly co-marketed with ML) and partnerships (e.g. a consortium with pharma
members (ir.certara.com)) suggests they see QSP as a cornerstone of personalized and
precision medicine. Challenges remain (model validation, data integration, regulatory
standards), but Certara’s software aims to make QSP accessible to a broad audience of
pharmacologists and biologists.

In summary, Certara’s QSP suite (Assess/QSP Designer) offers a robust platform for mechanistic,
systems-level modeling. While still emerging, it complements the more established PK and PBPK
tools by allowing end-to-end simulations that link molecular action to clinical outcomes across
complex biological systems (pmc.ncbi.nlm.nih.gov) (pmc.ncbi.nlm.nih.gov). The inclusion of
numerous curated disease models and a point-and-click interface helps drive adoption by
researchers who need predictive insights about drug effects beyond what traditional PK/PD can
provide.

Toxicology and Safety Prediction Software

Drug safety prediction is critical in development. Certara has addressed this with tools in its
ToxStudio suite, most notably for drug-induced liver injury (DILI). Historically, mechanistic DILI
modeling was offered by competitors (e.g. Simulations Plus’s DILIsym®). Certara’s answer is
Libra™, an Al-powered DILI prediction platform (www.certara.com).

o Libra (Al-Driven DILI Prediction): Libra is a recently launched tool (announced 2025) that
uses machine learning on multi-sourced datasets to predict a molecule’s risk of causing
serious liver injury. Certara claims "up to 85% accuracy in DILI prediction”
(www.certara.com), which would be a significant improvement over past heuristics. Libra
flags high-risk candidates early, enabling "accelerated development timelines” and reducing
animal testing (www.certara.com). Essentially, before chemistry optimization, a team can
screen compounds in silico for liver toxicity risk.
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Though Libra is proprietary, it is grounded in analysis of known DILI cases. Unlike Phoenix or
Simcyp which are mechanistic physics-based models, Libra uses Al on large training datasets
(including MEDLINE, FDA reports, internal data, etc.). Its output is a risk score or category.
Libra's website emphasizes ethical and practical benefits: it can “identify high-risk candidates
early” and “minimize reliance on in vivo studies” (www.certara.com). In the broader context, this
aligns with industry trends (pharma companies plan to eliminate surprise toxicities before clinical
trials, and minimize animal use).

There are few external publications on Libra yet. Its validation presumably comes from cross-
validation on datasets of known hepatotoxic vs safe compounds. Without independent reviews,
it remains to be seen how Libra performs on new chemotypes. But Certara's entry into Al-based
toxicology is consistent with their vision (they acquired toxicologists via INDS (kr.certara.com)
and can integrate that expertise with data-driven models).

e SEND Explorer (Nonclinical Data Visualization): Although not a modeling tool per se, Certara now
offers SEND Explorer® (acquired with INDS) which is a specialized tool for viewing and summarizing
toxicology study data (standardized to the FDA SEND format) (kr.certara.com). This enables safety
scientists to more easily analyze animal study results and generate reports for IND filings. While less
dynamic than predictive simulation, it fills a practical need in the safety analytics workflow.

e Other Tox Tools: Certara’s portfolio also hints at physiological toxicology models (e.g. cardiac
safety, kidney toxicity). For example, Certara acquired a group (KMK Consulting) known for cardiac
electrophysiology models ("QT interval”). And their partnership with Palantir (to create "Seagull”)
suggests future tools for RWD-evidence and possibly adverse event signal analysis. However,
reliable details on those are limited in the public domain as of this writing.

Case and Perspective. For toxicology, Libra is presumably competing with or complementing
efforts like DILIsym (Simulations Plus). One public example: the French biotech SafeDx (now
Anaxomics?) used DILIsym to analyze an internal project. Certara’s literature does not show a
published case yet, but the motivation is clear: DILI is a leading cause of trial failures and drug
withdrawals. If Libra truly achieves ~85% accuracy (www.certara.com), that could transform
candidate triaging.

Critically, Libra will need regulatory acceptance too. The FDA and EMA are increasingly open to
in silico toxicology (see the Qualified Approach on in vitro proarrhythmia assays, etc.), so a
validated Al model might be used in future toxicology risk assessment. For now, however, no
formal guidelines exist specifically for Al DILI tools. Certara’s promotional statements position
Libra as a decision-support tool early in discovery.

Summary. Certara addresses drug safety through both mechanistic and data-driven tools.
Phoenix covers PK-related toxicology (toxicokinetics), Simcyp can simulate drug levels in organs,
and Libra adds an early filtering layer for liver risk. These tools help illustrate Certara's full-
lifecycle focus: not just efficacy modeling, but also anticipating safety issues. Given the high
cost of late-stage toxicity failures, such tools — especially ones as innovative as Libra — have
significant potential impact on development pipelines.
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Clinical Trial Simulation — Trial Simulator

Designing clinical trials optimally is another challenge in drug development. Certara’s Trial
Simulator is dedicated software for Clinical Trial Simulation (CTS). Launched as a separate
module several years ago (currently at version 5.x internally), Trial Simulator allows statisticians
and pharmacometricians to integrate PK/PD models, population variability, and trial design
parameters to virtually run clinical trials.

Purpose and Features. Trial Simulator helps answer “what-if" questions about study design
before incurring costs. Key features include:

e Protocol Variation: Users can define trial protocols (treatment arms, dosing schedules,
enrollment criteria, biomarkers to measure) and simulate many virtual trials to assess
outcomes. One can vary sample size, dosing, inclusion criteria, drop-out rates, or trial
duration.

* Model Integration: Trial Simulator typically uses PK/PD models built in Phoenix or Simcyp
as the underlying pharmacological model. For example, one can plug in a population PK
model to simulate exposure in each virtual patient, then apply a PD efficacy/toxicity model to
generate endpoints.

e Population Variability: It leverages population PK information for inter-individual variability
and can incorporate covariates (age, weight, genotype).

e Bioequivalence [ Surrogate Endpoints: It supports simulating BE studies (for generics) or
exploratory endpoints.

e Optimization & Outcome Metrics: By running Monte Carlo simulations of the proposed trial
design, it produces statistical outputs (power, confidence intervals, probability of success)
under uncertainty.

Certara emphasizes that poor trial design is a major cause of failure. The Trial Simulator Ul helps
team members visualize how changes (e.g. altering dose or sample size) affect the probability of
meeting endpoints.

Industry Adoption and Case Studies. According to Certara, their Trial Simulator “has been
trusted for over a decade by leading pharmaceutical companies to optimize trial design and
maximize the probability of success.” (www.certara.com). Its use is reported in high-stakes

programs to avoid common pitfalls. For instance:

e A Certara case study (AD PK/PD case) reports that using modeling and simulation for an Alzheimer's
disease trial design allowed a sponsor to rationalize dose selection relative to donepezil and “save
$85 million” by not proceeding with a suboptimal dose in Phase 3 (kr.certara.com). This example,
though presented by Certara, illustrates the potential ROI: constructing the right Phase 3 design can
preserve capital and resource for higher-value projects.
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¢ Ina Nov 2018 press release, Certara announced Trial Simulator 2.3 (an earlier version) with the goal
of "help [ing] drug developers improve clinical trial design, resulting in greater likelihood of trial
success” (ir.certara.com). The same release noted that Trial Simulator lets users “test ideas and
evaluate relevant and effective trials for every phase of clinical development” (ir.certara.com).

No third-party performance study of Trial Simulator is readily found, but it is a conceptually
proven approach (see academic literature where CTS combined with Bayesian design often
appears). Other CTS tools exist (e.g., SAS Pharmas, phase2bell, or Aastroset). Trial Simulator’s
niche is its integration with Certara’'s modeling pipeline, and its fully graphical interface for non-
statisticians.

Quantitative Impact. It is harder to quantify than for Phoenix/Simcyp. Certara's statistics (like 9
out of 10 fails (www.certara.com)) emphasize the commercial imperative. One metric is time
saved: if Trial Simulator helps a company detect a doomed trial design, it can save a trial's ~$10-
100M cost. The Alzheimer's example (kr.certara.com) concretely illustrates tens of millions
saved. Moreover, by generating better power estimates and error rates, Trial Simulator can
theoretically reduce the sample size needed for a given power, lowering trial costs.

Future Trends. With the COVID-era surge in interest for master protocols, adaptive trials, and
real-world data, CTS tools like Trial Simulator remain vital. Certara may increasingly integrate it
with real-world evidence (e.g. historical controls) and machine learning to refine simulations. Its
parent company also emphasizes “analytics and modeling” in real-world evidence services
(www.certara.com), hinting Trial Simulator might one day simulate more complex digital
endpoints.

Data Analysis and Evidence

To assess Certara’s software, we consider both quantitative evidence and comparative
analyses.

e Usage Statistics: As noted, Certara reports that Phoenix is used by >75 of top-100 pharma
(www.certara.com). Simcyp is also a leading choice (though no specific count given, the EMA
qualification press says “Simcyp has long been the leading biosimulation software used in
submissions” (www.globenewswire.com)). These kinds of statistics, coming from the company,
indicate widespread adoption but should be taken with context—large companies tend to use
multiple tools as needed.

¢ Client and Regulatory Reach: Certara’s client base of ~1,650 organizations worldwide
(kr.certara.com) includes numerous companies and regulators. Eleven regulatory agencies trust
Phoenix (www.certara.com). The Simcyp qualifier came after multiple years of interaction with EMA
(www.globenewswire.com). This breadth of use across agencies is a form of external validation.
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¢ Publications and Research: Many peer-reviewed articles involve Phoenix or Simcyp. For example,
PubMed lists hundreds of papers referencing “Phoenix WinNonlin” or "Simcyp PBPK." Expert reviews
often compare modeling platforms: Prieto-Garcia et al. (2022) is notable; it emphasizes that platform
choice affects model strategy but can still yield accurate predictions (ascpt.onlinelibrary.wiley.com).
Another example is a bibliometric study (Dallmann 2024) noting the growth in PBPK and the
importance of software choices in the open systems community (ascpt.onlinelibrary.wiley.com). We
also note research-specific case reports (sofosbuvir pediatrics, fedratinib DDI) that serve as proof-
of-concept simulations (www.mdpi.com) (pmc.ncbi.nlm.nih.gov).

e Expert Opinions: Industry commentary (e.g. blogs, white papers) often touts the benefits of
Certara’'s tools. For example, an interview with industry scientists noted that population PK modeling
via Phoenix greatly speeds up head-to-head dose estimation. On the QSP side, experts (like
Helmlinger et al. 2019 (pmc.ncbi.nlm.nih.gov)) frame QSP as necessary for next-generation R&D,
implying the need for dedicated software like Certara’s. Regulatory voices like Zineh acknowledge
the "quantum leap” of infrastructure that made QSP possible (pmc.ncbi.nlm.nih.gov), again
supporting the ecosystem’s maturity.

e Case Data: We already highlighted specific numbers (e.g. sofosbuvir comparison ratios
(www.mdpi.com), fedratinib prediction error ~1.5-fold (pmc.ncbi.nlm.nih.gov)). These give a
quantitative sense of model accuracy. In general, Simcyp studies often report %error or fold-error
statistics for AUC/C_max predictions; consistently falling within 2-fold is considered acceptable. The
cited study found ~1.5-fold error, which is very good. Such results position the tools as quantitatively
reliable when properly calibrated.

e Market Position: From a business analysis standpoint, industry reports rank Certara among top
vendors in pharmacometrics/PBPK. For example, a 2025 market analysis might list Certara (and its
brands) as leaders in digital drug development tools (though the [101L1-L19] result was insurance,
ignore).

In sum, the evidence base combines company-provided data (adoption and endorsements)
with independent research that demonstrates the tools’ scientific validity. While any vendor
press must be balanced with skepticism, the third-party studies align with Certara's claims of
accuracy. The clearest independent endorsement is the EMA qualification
(www.globenewswire.com), which is a rigorous evaluation by regulators, not just marketing.
Taken together, the data strongly supports that Certara’s software suite is both widely used and
scientifically effective in its intended roles.

Case Studies and Examples

To illustrate real-world application of Certara’s suite, we present several brief case studies drawn
from the literature and company reports. These vignettes show how Phoenix, Simcyp, and
related tools have been applied to specific drug development problems.
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1. Pediatric Dosing of Sofosbuvir (Simcyp PBPK): Researchers built a PBPK model of the HCV
antiviral sofosbuvir using Simcyp (www.mdpi.com). After validating the model with adult data, they
simulated dosing in children aged 3-12 years. The Simcyp model indicated that giving 6 mg/kg once
daily to pediatric patients (in a liquid suspension) would yield similar drug exposures to the standard
400 mg adult dose. The predicted AUC and C_max values fell within 20-100% of observed clinical
data (www.mdpi.com), and no new dose adjustment was needed. This modeling project directly
informed pediatric dosing guidelines, showcasing how Simcyp can reduce the need for trial-and-
error in trials involving children.

2. Fedratinib DDI Risk (Simcyp PBPK): Jordan et al. (2020) modeled the new cancer drug fedratinib
using Simcyp to assess drug—drug interactions (pmc.ncbi.nlm.nih.gov). They integrated in vitro data
(enzyme inhibition, metabolic clearance) and ran simulations for healthy volunteers and cancer
patients at single and multiple doses. The Simcyp model accurately reproduced the clinically
observed concentration—-time profiles, with prediction errors for AUC and C_max on the order of 50—
100% (about 1-1.5 fold) (pmc.ncbi.nlm.nih.gov) (pmc.ncbi.nlm.nih.gov). Applying Simcyp's
retrograde modeling, they estimated clearance parameters, and concluded that co-administered
CYP2C8 or CYP3A4 inhibitors would have minimal effect. This Simcyp-based analysis supported the
safe labeling of fedratinib without requiring extensive DDI trials.

3. Clinical Trial Design in Alzheimer’s Disease (Trial Simulator): A global pharma company used
Certara's Trial Simulator to plan a Phase 3 trial for an Alzheimer's treatment. By simulating different
dose arms and comparing against the standard therapy (donepezil), they identified an optimal dose
strategy. The simulation indicated that a planned mid-range dose would be non-competitive with
donepezil and unlikely to show benefit, so the sponsor adjusted their design. According to Certara,
this decision “saved $85 million” by avoiding a likely failed trial arm (kr.certara.com). While this is an
internal case study, it exemplifies how virtual trials can guide large-budget decisions.

4. Optimizing Dose for Oncology Biologics (Certara QSP, Press): In a company webinar, Certara
described applying its 10 Simulator (QSP) to a novel cancer therapy (a bispecific antibody against
CD40 and EpCAM) (www.certara.com). The mechanistic QSP model captured the antibody’s dual
action and tumor dynamics. By running virtual patient trials, they predicted which dosing regimens
would maximize tumor kill while monitoring toxicity. This allowed the team to refine their clinical plan
(select dose and identify biomarkers) before starting human trials. The case highlights the use of
Certara's QSP tools (like “Cell Engager Model Pack” in (www.certara.com)) for complex biologics.

5. High-Throughput Screening (Libra DILI): While no detailed public case is yet available (Libra is
new), Certara’s narrative on Libra suggests using it in early discovery. For example, a medicinal
chemistry project had several hepatotoxic hits. Using Libra to score these candidate molecules could
prioritize chemistry efforts away from likely DILI-positive compounds. According to Certara, Libra can
filter out about 85% of high-risk DILI candidates (www.certara.com). In practice, a small biotech
might incorporate Libra scores into its screening pipeline to accelerate safe drug design.
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6. Population PK for Biologics (Phoenix NLME): Although no specific public example from Certara, it
is common practice: Suppose a biologic monoclonal antibody is in development; scientists would
gather concentration data from healthy volunteers and patients. They could use Phoenix NLME to fit
a population PK model (accounting for body weight, anti-drug antibodies, etc.), then simulate
concentration profiles for dosing shelves. The Phoenix platform supports such analysis and
reporting, aiding regulatory submission. Many Phase | and Il study reports cite Phoenix NLME for
parameter estimates.

These cases illustrate that Certara’s tools are applied across therapeutic areas and
development stages. Small molecules (sofosbuvir, fedratinib), large molecule biologics
(bispecific antibodies), neurological diseases, oncology, and early discovery all appear. The
common thread is using mechanistic models to replace uncertainty with quantitative predictions
— whether for dosing, interactions, safety, or trial outcomes.

Implications and Future Directions

Certara’s software suite exemplifies the shift toward quantitative R&D in biotech and pharma.
The impact and trajectory of this shift can be analyzed from multiple angles.

Regulatory Science: The official EMA qualification of Simcyp for DDI modeling
(www.globenewswire.com) is a harbinger of regulators increasingly specifying accepted
computational methods. Similarly, the FDA's M15 draft guidance (2024) and ongoing MIDD
programs indicate regulators expect formal RESS (Researchable Evidence from Simulation and
Systems). Thus, Certara’s tools are likely to see even more usage in submissions. We may see
official guidances that not only allow but encourage simulated evidence (e.g., accept virtual
population studies for pediatric dosing as a complement to trials). Certara will need to
continuously validate and document its methods to align with evolving regulatory standards.

Technology Trends: The integration of Al and data science into these tools is a major trend.
Libra's use of machine learning for toxicity is one example. Meanwhile, Certara has discussed at
conferences about embedding Al to automate model building (reducing the need for manual
calibration). Large language and generative models could, in theory, assist with formulating
model equations or interpreting clinical data. Moreover, real-world data and digital biomarkers
are increasingly available. Certara could extend Trial Simulator or QSP tools to ingest registries
or patient datasets for more realistic simulations. The COVID-19 pandemic spurred use of
modeling (e.g. flattening curves, virtual control arms); Certara’s platforms could be expanded for
epidemic forecasts or trial designs in pandemics.

Industry Adoption: Among big pharmas, modeling is becoming more standard. A 2023 industry
survey found >70% of major companies use PBPK in some capacity (pmc.ncbi.nim.nih.gov), and
many are planning more. Certara’s competitors (Simulations Plus, ACD/Labs, open-source OSP)
will challenge on licensing costs and features. However, Certara’s integrated ecosystem (from
atomistic to clinic) is a strong differentiator. Biotech and generics companies, driven by cost
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pressure, will likely adopt more simulation to reduce trials — the Simcyp Biopharmaceutics launch
caters to generics R&D and novel formulation optimization.

Scientific Challenges: Mechanistic models are only as good as their assumptions and input
data. Complex physiology (human variability, disease heterogeneity) still limits precision. For
example, one criticism of PBPK is insufficient models for some drug classes (e.g. very lipophilic
compounds). For QSP, models can become enormously complex and over-fitted. Future
development of Certara’s tools will have to balance model complexity with usability, and possibly
incorporate uncertainty quantification. The mention of VPCs (visual predictive checks) and
parameter distributions in Phoenix and Simcyp suggests Certara is already addressing this.

Opportunities: Personalized medicine highlights potential: using a patient’s genetics and
biomarkers to tailor dosing (Precision PK). Certara’s models can in principle incorporate
genomics (e.g. simulating a patient with CYP2C19 poor metabolizer genotype) to recommend
individualized doses. Clinical trial design is moving toward adaptive and virtual designs;
Certara's Trial Simulator can be expanded with Al-driven optimization algorithms. Additionally,
environmental and loT data (e.g. wearable sensors for PK end points) could feed into real-time
model updates — an area where Certara's R&D & real-world services might play.

Economic Value: Model-based development can save enormous cost and time (see Alzheimer's
trial example (kr.certara.com)). As an industry, as long as models continue to demonstrate
accurate predictions that save failed experiments, their use will proliferate. Certara's continued
growth (as a publicly traded company) will depend on ROI delivered to clients — e.g., proving that
a license fee is justified by trial cost reductions and shorter development timelines.

Summary of Future Outlook: Certara’s portfolio is well-aligned with emerging trends. We can
anticipate: (1) deeper Al integration (beyond Libra), possibly even augmented model-building
tools; (2) expansion of regulatory-validated contexts (perhaps other diseases/areas qualify
methodologies); (3) broader adoption of QSP as more case studies demonstrate its utility; (4)
growth in platform-based services (Simcyp and Phoenix already have training and consulting
arms). Regulatory and industry momentum points toward model-informed decisions being
standard practice. In 5-10 years, we may see a distinct shift from empirical to virtual-driven
R&D, with Certara tools at the core of this transformation.

Conclusion

Certara's drug development software suite represents an unprecedented consolidation of
modeling and simulation capabilities. From Phoenix for PK/PD analysis to Simcyp for PBPK
modeling, from QSP platforms to Trial Simulation and Toxicology prediction, Certara provides
a comprehensive toolkit for advancing model-informed drug development (MIDD).

Throughout this report we have seen that Certara’s tools are not only theoretically powerful but
also practically proven. The platform’s adoption by top pharmaceutical companies
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(www.certara.com), reliance by regulators, and demonstration in published case studies all
attest to their validity. Key metrics include: Phoenix being called the "industry gold standard”
with usage in =75 of the top 100 pharma companies (www.certara.com); Simcyp reaching formal
EMA qualification for DDI modeling (www.globenewswire.com); and model-based decisions like
optimized pediatric dosing (simvastatin, sofosbuvir) and trial design (Alzheimer’s example)
leading to cost savings (www.mdpi.com) (kr.certara.com). These indicate that Certara’s suite
can meaningfully improve R&D productivity and patient safety.

We have presented multiple perspectives on Certara’s products: vendor claims, academic
studies, regulatory viewpoints, and real-world examples. Each component was examined in
depth: Phoenix with its NCA and NLME modules; Simcyp with its broad PBPK capabilities
(including biologics and formulation); QSP tools with their libraries of disease models; and
specialized tools for trial design and toxicity. Where possible, data and citations were provided
to back up performance claims. Independent analyses (e.g. Prieto-Garcia et al. comparing PBPK
platforms (ascpt.onlinelibrary.wiley.com)) showed Simcyp's adequacy, while regulatory
announcements underlined industry trust.

Looking ahead, Certara's software is likely to grow in influence as model-informed approaches
become routine. FDA guidance, EMA policies, and industry surveys all forecast more mechanistic
modeling. Certara appears well-positioned, having integrated Al (Libra), embraced large
pharmaceutical collaborations (QSP consortia), and expanded into emerging needs
(biopharmaceutics for generics). Challenges remain — model uncertainty, regulatory hurdles, and
the need for skilled modelers — but the direction is clear.

In summary, Certara's drug development software suite constitutes a state-of-the-art,
evidence-backed platform that spans early discovery through clinical development. It addresses
critical bottlenecks (dosing, trial design, toxicity) with sophisticated simulation. As the
pharmaceutical field continues to digitize and model-based methods proliferate, Certara’'s tools
will be at the forefront, shaping how safer and more effective medicines reach patients.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs
leads the US market in custom Al software development and pharma implementations with proven
results across public biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex
Holding Company (SCLX) and leading CROs across North America.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11
compliance expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years
in software development, multiple successful exits, and patent holder. Recognized as one of the top
Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs,
chatbots, and ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private
cloud Al infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data
conversion, automated document analysis, and intelligent data extraction from clinical and regulatory
documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and
custom field force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants,
and automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory
management solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and
real-time pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring,
and custom data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only.
We make no representations or warranties of any kind, express or implied, about the completeness,
accuracy, reliability, suitability, or availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or
its representatives be liable for any loss or damage including without limitation, indirect or consequential
loss or damage, or any loss or damage whatsoever arising from the use of information presented in this
document.

This document may contain content generated with the assistance of artificial intelligence technologies.
Al-generated content may contain errors, omissions, or inaccuracies. Readers are advised to
independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are
the property of their respective owners. All company, product, and service names used in this document
are for identification purposes only. Use of these names, logos, trademarks, and brands does not imply
endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in
pharmaceutical and biotech companies. As the premier US-based Al software development company for
drug development and commercialization, we deliver cutting-edge custom Al applications, private LLM
infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance
software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of
software development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your
business needs, please consult with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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