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Simcyp PBPK Consulting Services

Drug development decision-making from virtual populations:

Proven ¢ Cost-effective ¢ Efficient

The past two decades have witnessed transformative changes in model-informed drug
development, specifically the embracing of physiologically-based pharmacokinetic (PBPK)
modeling to inform drug discovery and development. Simcyp PBPK has led the way,
supporting the development of 100+ novel drugs, driving down R&D costs and timelines,
eliminating the need for 300+ in vivo clinical studies, and increasing the likelihood of
clinical trial and regulatory success.

Novel drugs approved by FDA with Simcyp used in lieu of clinical studies

Agios
Amgen
Amgen
Ariad
Ariad (Takeda)
AstraZeneca
& AstraZeneca
g AstraZeneca
ONCOLOGY Beigene
BluePrint Medicines
Celgene
Daiichi Sankyo
Daiichi Sankyo
Eisai
EMD Serono
Genentech

Tibsovo (ivosidenib)
Blincyto (blinatumomab)
Lumakras (sotorasib)
Alunbrig (brigatinib)
Iclusig (ponatinib)
Calquence (acalabrutinib)
Lynparza (olaparib)
Tagrisso (osimertinib)
Brukinsa (zanubrutinib)
Ayvakit (avapritinib)

Genentech Cotellic (cobimetinib)
Genentech Polivy (polatuzumab vedotin-piiq)
Genentech Rozlytrek (entrectinib)
Incyte Pemazyre (pemigatinib)
Janssen Balversa (erdafitinib)
Janssen Erleada (apalutamide)
Lilly Retevmo (selpercatinib)
Lilly Verzenio (abemaciclib)
Loxo Jaypirca (pirtobrutinib)

Loxo Oncology Vitrakvi (larotrectinib)

Novartis
Novartis
Novartis
Novartis
Novartis
Pfizer

Pfizer

Pharmacyclics

Sanofi

Seattle Genetics

Vijoice (alpelisib)
Rydapt (midostaurin)
Tabrecta (capmatinib)
Zykadia (ceritinib)
Jakavi (ruxolitinib)
Bosulif (bosutinib)
Lorbrena (lorlatinib)
Imbruvica (ibrutinib)
Jevtana (cabazitaxel)
Tukysa (tucatinib)

Inrebic (fedratinib hydrochloride) Menarini/Stemline Orserdu (elacestranto) Spectrum Beleodaq (belinostat)
Turalio (pexidartinib) Mirati Krazati (adagrasib) Takeda Exkivity (mobocertinib)
Ezharmia (valmetostat tosilate) Novartis Farydak (panobinostat) Taiho Lytgobi (futibatinib)
Lenvima (lenvatinib) Novartis Kisqali (ribociclib succinate) Verastem Copiktra (duvelisib)
Tepmetko (tepotinib hydrochloride) Novartis Scemblix (asciminib)
Alecensa (alectinib) Novartis Odomzo (sonidegib)
Agios Pyrukynd (mitapivat) Intercept Ocaliva (obeticholic acid) PTC Therapeutics Emflaza (deflazacort)
AkaRx (Eisai) Doptelet (avatrombopag maleate) Kadmon Rezurock (belumosudil) Reata Skyclarys (omaveloxolene)
B AstraZeneca Koselugo (selumetinib) Merck Welireg (belzutifan) Sanofi Genzyme Cerdelga (eliglustat tartrate)
g RARE DISEASE Aurinia Lupkynis (voclosporin) Mirum Livmarli (maralixibat) Travere Filspari (sparsentan)
9 Genentech Enspryng (satralizumab) Mitsubishi Tanabe Dysval (Valbenazine) Vertex Symdeko (tezacaftor/ivacaftor)
Genentech Evrysdi (risdiplam) Novartis Isturisa (osilodrostat) Vertex Trikafta (elexacaftor/ivacaftor/tezacaftor)
Global Blood Therapeutics Oxbryta (voxelotor) Peloton/Merck Welireg (belzutifan)
AbbVie Rinvoq (upadacitinib) Eisai Dayvigo (lemborexant) Lilly Reyvow (lasmiditan succinate)
CENTRAL AbbVie Qulipta (atogepant) Idorsia Quviviq (daridorexant) Novartis Mayzent (siponimod fumaric acid)
NERVOUS Alkermes Aristada (aripiprazole lauroxil) Janssen Ponvory (ponesimod) Pfizer Zavzpret (zavegepant)
SYSTEM Alkermes Lybalvi (olanzapine/samidorphan) Kyowa Kirin Nourianz (istradefylline) ucB Briviact (brivaracetam)
- INFECTIOUS Gilead Veklury (remdesivir) Merck Prevymis (letermovir) Tibotec Edurant (rilpivirine)
.:&:- DISEASE Janssen Olysio (simeprevir) Nabriva Xenleta (lefamulin acetate) Viiv Cabenuva Kit (cabotegravir/rilpivirine)
SBD Merck Pifeltro (doravirine) Novartis Egaten (triclabendazole)
‘. AstraZeneca Movantik (naloxegol) Phathom  voquezna TriplePak (vonoprazan/amoxicillin/clarithromycin) Shire Motegrity (prucalopride)
GASTROENTEROLOGY Helsinn Akynzeo (fosnetupitant/palonosetron) Shionogi Symproic (naldemedine)
Actelion (J &) Opsumit (macitentan) BMS Camzyos (mavacamten) Pfizer Revatio (sildenafil)
Bayer (and Merck) Verquvo (vericiguat) Johnson & JohnsonXarelto (rivaroxaban)
W EN CRINE AbbVie Orilissa (elagolix) Lilly Olumiant (baricitinib) Merck Steglatro (ertugliflozin)
Janssen Invokana (canaglifiozin) Lilly Mounjaro (tirzepatide)
Galderma Aklief (trifarotene) Takeda Livtencity (maribavir)
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Simcyp PBPK has been used to support >100 FDA-approved novel drugs, including >300 label claims in lieu of clinical studies.
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The Simcyp Simulator: Trusted by industry, regulators, and academia

Certara’s Simcyp Simulator PBPK modeling and simulation platform links in vitro data to in vivo absorption, distribution,
metabolism, and excretion (ADME) and pharmacokinetic/pharmacodynamic (PK/PD) outcomes to explore potential clinical
questions prior to human studies, and to support decision-making across the drug discovery and development cycle.

Most of the top-40 pharmaceutical companies, along with the major regulatory bodies (FDA, EMA, PMDA) are members of

the Simcyp Consortium. These companies use the Simcyp Simulator to predict human PK/dose, design optimal clinical trials,
evaluate new drug formulations, predict drug-drug interactions (DDIs) and predict PK outcomes in different clinical populations.
That same technology is available via our consulting services, where our PBPK modeling experts provide modeling, simulation
and regulatory guidance to answer a range of drug discovery and development questions.

The Simcyp Simulator at work
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Adapted from Figure 1 (Zhao, Zhang et al. 2011)

Regulators around the world have encouraged PBPK in a range of applications and guidance. Most recent examples include:

e US FDA final guidance for both in vitro and clinical DDI for oral drugs

e US FDA draft guidance on DDI for therapeutic proteins e EMA (Europe) guidance on DDI
e US FDA draft guidance on pediatrics and neonatal studies e PMDA (Japan) guidance on DDI
e US FDA draft guidance on PK in renally-impaired patients e NMPA (China) guidance on DDI

e US FDA final guidance on PBPK analyses-format and
content

ICH M12 DDI guidance

ICH E11A pediatric guidance
e US FDA draft guidance on PBPK for biopharmaceutics use P &

These agencies are also actively seeking applications for expanded use of PBPK in special populations, complex drug
formulations and complex generics for demonstrating bioequivalence.
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Simcyp benefits across the drug development cycle

Simcyp — the
PBPK is used throughout the drug life cycle to support decisions on whether, when, and how Gold Standard
to conduct certain clinical pharmacology studies and to support dosing recommendations for
product labeling. Used to support strategic decision-making, Simcyp PBPK provides valuable The undisputed leader
information for designing clinical trials and to obtain clinical trial waivers. Importantly, PBPK in using modeling
helps answer a myriad of “what if” questions about drug performance, dosing and alternate & simulation for
populations that could not be answered without lengthy, expensive and often challenging drug-drug-interaction
clinical studies. analyses, Simcyp is the
gold standard for PBPK
Example projects include: regulatory approval

e Drug-drug interaction simulations — perpetrator and victim
e Absorption modelling — formulation effects/bioequivalence, food effect

¢ Dosing for special populations — pediatrics, elderly, organ impairment, disease
conditions, ethnic differences

¢ Evaluation of drug performance from extrinsic factors — smoking, alcohol
e Novel routes of administration — dermal, inhalation, long-acting injectable
e Biologics — mAbs, ADCs, other proteins, cytokine mediated DDIs

¢ Virtual bioequivalence and formulations for complex generics

e Early PK prediction, FIH dosing

Simcyp benefits across the drug discovery and development cycle
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Early Clinical Late Clinical
Pre-Clinical (Healthy Volunteers) (Patient Data)
® Animal to human extrapolation ® FIH single/ multiple ascending ® DDI (perpetrator and victim) modelling
® Early formulation assessment ® Dose exposure ® Pediatric and special population modelling
® FIH dose projection ® DDI (perpetrator and victim) modelling ® Organ impairment modelling
@ Early DDI risk assessment e Absorption (food effect and ® Label claims in lieu of clinical study

formulation) modelling

Simcyp PBPK delivers tangible benefits across the development cycle, informing clinical trial design, answering scientific
questions, extrapolating to untested populations, and to obtain clinical trial waivers
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A history of achievement:
Simcyp technology leadership

The undisputed leader in using modeling & simulation for drug-drug-
interaction analyses, Simcyp is the gold standard for PBPK regulatory
approval. Simcyp has enabled the first and only virtual bioequivalence
approval for a complex generic drug. Simcyp has supported the approval

of drugs under orphan, first-in-class, breakthrough and priority review
applications. Simcyp provides models for pregnancy through pediatrics,
bridging across ethnicities, and determining dose in the elderly, hepatic
and renally impaired populations. Simcyp is also used to develop new
formulations, including complex delivery methods such as dermal and long-
acting injectable drugs.

About Certara

At Certara, we accelerate medicines to patients, partnering with life science innovators.
Together we advance modern drug development with biosimulation, regulatory science,
and market access solutions.

For more information, visit www.certara.com.
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