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10.1

Global Biosimulation Market m Software m Services
-> Arzneistoffentwicklung dominiert Markt

Size, by Component, 2022-2032 (USD Billion)
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Begrifflichkeiten

*Modelling & Simulation

*Pharmacometrics
*Systems Pharmacology

*Model Based Drug Development

*Model Informed Drug Development ]

eModel Informed Drug Discovery & Development
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» Modklkkauaeh §imulationen
Simulationen

> Arzreasgtibdhdmiokiwidung
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Mathematische/statistische Modelle
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» Quantifizierung und Vorhersage von
Interaktionen zwischen Arzneistoff — Patient — Krankheit

* EXxposition
 Wirksamkeit/Toxizitat

> Pharmakometrie ,

« Krankheitsverlaufe
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Pharmacokinetics (PK) Pharmacodynamic (PD)

. Target Pathway - ,
Drug Delivery Drug Exposure Engagement Pharmacology Clinical Endpoint

Binding to the target Activation / inhibition of Optimal benefit risk
F Y at site of action the downstream effect achieved

Mode of .3 =
administration / :

Distribution —

Formulations /', '

Clinical effect
II| : " f’ II". f
! |I adhe | Metabolism j
and Excretion YANS

ol i i

PK PKPD BD

Cane.
Effect
Effect

Conc (log)

Time Time
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Mathematische/statistische Modelle

z.B. Populations-PK Modelle

ST,  Beschreiben ein biologisches/

g [ physiologisches System

g « in Datensatz beobachtet

(J]

g « oft Zeitverlaufe, wiederholte Messungen

4

Zeit

DADT(1)=-KA*A(1) « Mathematische Gleichungen
DADT(2)=-(K23)*A(2)+K32*A(3)+KA*A(1)-A(2)*K20*INH _
DADT(3)=K23*A(2)-K32*A(3) » Beschreiben und Verknlpfen
DADT(4)=CSC*REC1 verschiedene Informationen

DADT(5) = KIC*((A(2)/V2)-A(5))
- Verstandnis des Systems 1
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Populationspharmakokinetisches Modell

Konzentration

: s
F’ Y ey Zentrale Tendenz,

1 - &« i i ”
. ¥ -s L “Typischer Patient
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Populationspharmakokinetisches Modell

« Gleichzeitige Analyse aller Daten
aller Patient:innen

* Dichte und sparliche Daten

Konzentration

« z.B. Padiatrie

Zeit

MEDICAL UNIVERSITY
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Populationspharmakokinetisches Modell

= A « Gleichzeitige Analyse aller Daten
’ .8 as a - i il L aller Patient:innen

i 55
e :
=
o
i ) |
|
|
i LR 8.

* Dichte und spérliche Daten

Konzentration

Zeit « Charakterisierung von nichtlinearer
Pharmakokinetik
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Populationspharmakokinetisches Modell

« Gleichzeitige Analyse aller Daten
aller Patient:innen

Konzentration

« Poolen von Daten madglich, z.B.

» Verschiedene Populationen

» Alle Daten einer Crossover-Studie
» Verschiedene Applikationswege

» Arzneistoff + Metaboliten

» Verschiedene Phasen
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Populationspharmakokinetisches Modell

« Gleichzeitige Analyse aller Daten
aller Patient:innen

Konzentration

e o e
.‘.:

: . Z  Information Gber individuelle:n Patient:in
‘Individuelle Vorhersage

” -
i , bleibt erhalten
Zeit |

* Therapie-Individualisierung

MEDICAL UNIVERSITY
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Populationspharmakokinetisches Modell

« Gleichzeitige Analyse aller Daten
aller Patient:innen

Konzentration

T e e & * Information uber individuelle:n Patient:in
| bleibt erhalten
Zeit |

* Quantifizierung von Variabilitat zwischen Patient:.innen

@renfunk@
« Erklarung von Variabilitat mit Kovariaten
Korpergewicht

MEDICAL UNIVERSITY
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Populationspharmakokinetisches Modell

« ‘Empirische’ Modelle

« Datengetrieben

Konzentration

Zeit

MEDICAL UNIVERSITY
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PopulationsPKPD (pharmakodynamische) Modelle

» Arzneistoffexposition < Effekt (erwtlnschte und unerwtinschte Wirkungen)

» Biomarkerverlaufe, klinisches Ansprechen

Neutropenie nach Chemotherapie

10000+ 15.04 _
PK Neutropenie
"'ug 2 25
10004 =
o ~ o 1004 :
@ : 0 :
c b=
E 100+ 8
, 2
= X
O 1o- g
x Y
14

Zeit Zeit
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PopulationsPKPD (pharmakodynamische) Modelle

R = = m = m = m = === === =
: 1
i I
Pluri. Det. multi : !
haematop. myeloid Segmentedil | o (MarginatedfS[{Circulating
stem cell stemcell/ § cells : cells cells
Bone | T T B NP /!
I 1 . .
marrow Lineage specific precursor cells Circulation
15.0 .
ireo\Y
Feedback (<) Neutropenie
kprol é’ 12.54
S
klr ktr klr k 10.0 1 H e
Prol T1 T, T:’. Circ |:> g ' "
\ 1 ! - =
mean transit time lkm—k" g
N
c
)
« Semimechanistische Modelle

 Berlcksichtigen zugrundeliegende 0 7 14 21
Mechanismen, physiologische Prozesse Zeit
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PKPD Modell fur Myelotoxizitat

PK Modell Irinotecan Metabolit 1 Metabolit 2 7
CPT-11 SN-38 SN-38G w
“Q2 kQ5 UGT1A1 “Q7 %
L 7 v " v 11
CLCPT-11 CLSN-38h CLSN-38G 0 20 40 60
CPT-11 k., | SN-38 P SN-38G T Time [h]
DB Ejug(t)=slope Cap.z4t) o @
v L Feedback (%)
K Circ — 15.01 N t H
CPT-11 e g eutropenie
o
k(0 (. K a
Prol T, T, T, Circ S o0l: .
S 100q:
\ J =
mean tra;\sit time 1k°"°=k‘f g
o
PD Modell Neutropenie §
3
zZ

Time [days]

MEDICAL UNIVERSITY _ . _ _ . _
OF VIENNA Iris K. Minichmayr. Modellierung in der Arzneistoffentwicklung. GPMed 28.09.2023




Modelle in MID3

Systems Biology o5,  PK/IPD  Pop-PK/PD Disease Progression CTS
Modeling Modeling Modeling Modeling ‘

Integrated Models
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PBPK Modelle

> Lung [
X \
- Lymph e ]
node
s CSF
* Physiologie-Basierte SEEEEE .
| .
. . < Brain €
M= == = = =
Pharmako-Kinetische Modelle .
|
“—t Heart |e
it
I
|
I €—— Spleen [€
P Liver 3 =
T ]
|
: s P Gl.lt -
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2 : — Pancreas [€ b~
I
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< Kidney |
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Molecular weight Gastrointestinal transit time Welght |
pKa Gastric pH : PR Skin ”
: : Height MR L <
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Dissolution tissue types fio. o
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gosége form Drug metabolizing enzymes !
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PBPK Modelle

' '.,'
. AHD
RN Formulation PK
(]
Hepatic
impairment
_ DDI
= {‘ mly
65N PPI/ARA-DDI
;_' / Renal impairment
a Pediatric
P
V.
Pregnancy/fetus £

v . Food effect
Polymorphism
(\ aliddel  AAGCGCCCCTTGICCTICCCTGGAAGT ) Ry
) ‘
| ( [,‘ oY ‘7\,‘ \ sliele?  AAGCGCCCCTTGHOCTICOCTGGAAGY
\ :@3, \A \

- .
| " TG

/) Homors gous Heterorn gous Homery gows
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Modelle in MID3

Systems Biology PBPK PK/PD  Pop-PK/PD Disease Progression CTS
Modeling Modeling Modeling Modeling ‘

Integrated Models
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System-Biologie/Pharmakologie Modelle

» Besseres Verstandnis des Systems und
Wirkmechanismus von Arzneistoffen

Xa:AT-lll:Heparin ]

IXa:AT-lll:Heparin ]
} PP

lla:AT-lll:Heparin ]

TFPI
rBE
r3T L
:
Vila

= Activation process, reaction, or complex formation
= === Stimulation of reaction

--=-=p Stimulation of degradation

—— Inhibition of reduction
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Modelle in MID3

Systems Biology PBPK PK/IPD  Pop-PK/PD Disease Progression cTs
Modeling Modeling Modeling Modeling ‘

Integrated Models
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Krankheitsverlaufs-Modelle

e z.B. Tumordynamik

30 , 15
TTG : kGROW
Korow 25 4 ' b 1.25
L
20 4 - L
TSR " g
- &
15 4 ' 075 o
: 2
Drug effect 5l L 0.5
A Mresistance)
[ : \ 51 L 0.25
Kkil/ « Exposure « ¢ A * time
0 - - - T - - — 0
0 3 6 9 12 5 18 21 24 27 30
K Time (weeks)
v
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Modelle in MID3

Systems Biology PBPK PK/PD  Pop-PK/PD Disease Progression cTs
Modeling Modeling Modeling Modeling

Integrated Models
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Modellierung und Simulation

Simulationen

Populations-PK Modell “\\as ware wenn...?”

< Vorhersage

€ : neuer Szenarien
& !

o

4

Time

Entscheidungsfindung
Zeit

) Was ware wenn Behandlungsdauer 4 Wochen?
Was ware wenn alle 8 Stunden?

Studie:

50 Patient:innen

Oral Gabe Wievele Samples sind ausreichend?
500 mg Was ware wenn Nierenfunktion |?

Alle 12 Stunden

Was ware wenn n=500 Patient:innen? Was ware wenn Dosis 750 mg?
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Modellierung und Simulation

Simulationen

Populations-PK Modell “\\as ware wenn...?”
ﬁ £ Vorhersage
. A B ‘§ g neuer Szenarien
Jricd > & ¢
SeC i | E &
amp v 0 o
4

Entscheidungsfindung

Time

« Simulationen klinischer Studien (‘Clinical trial simulations’) = Outcome
« Studiendesign, Experimente planen

 Informationsgrad und Effizienz 1
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Anwendungen

Systems Biology o5, PK/IPD  Pop-PK/PD Disease Progression CTS
Modeling Modeling Modeling Modeling

{ Integrated Models }

Entwicklung Zulassung Bessere Anwendung
neuer Arzneistoffe neuer Arzneistoffe zugelassener Arzneistoffe
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Modellierung in der Arzneistoffentwicklung

Continuum of learn/confirm/predict at each decision point

M&S M&S M&S M&S M&S
Preclinical Phase | Phase lla  Phase lIb Phase Il Registration Phase IV
e | - | - - | |  |abeling e

' ’ Regulatory Decision Support
Internal Decision Support
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Spezifische Frage,
Wissenslicke

-Disease Level
. - Mechanism Level
MOde"Ierung, J - Compound Level

Evaluierung

Neue Daten,
Annahmen testen

(a) Vorhandenes Wissen Knowledge

(b) Neue Annahmen " urrent Best Mode

Inference

- Informed Conclusions
and Decision Making

MEDICAL UNIVERSITY
OF VIENNA

Iris K. Minichmayr. Modellierung in der Arzneistoffentwicklung. GPMed 28.09.2023



Target ™\ lead N\ Earl N N N Life Cyde N
elec?lon & Generation & Prelinical Clmlc)él Late Clinical Approval Management

Development Development Phase & Therapeutic

Validation Optimization
P Use

Development

« Target-ldentifizierung

Insulin

 Besseres (mechanistisches) Verstandnis
von Targetmodulierung, PK, Toxizitat

* Glucose-Insulin-Glucagon Modell rsin

Target cell
receptor g

membrane

f ﬂ

L
] !

N e T (e
\/

GLUT4
i hiire
/, / L Arterial blood J

1\ RI2p

* Neue Strategien fur Diabetestherapie

""-.____«__._
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Target ™\ Llead N\ - =) - N Life Cycle
Selection & Generation & Prelinical Clinical Late Clinical Approval Management

Development Development Development & Therapeutic

Validation Optimization
P Use

« Target-ldentifizierung

N
o

 Besseres (mechanistisches) Verstandnis
von Targetmodulierung, PK, Toxizitat

Glucose (mmol/l)

Insulin (mU/1)

* Glucose-Insulin-Glucagon Modell

- Neue Strategien fur Diabetestherapie S p— f—

Glucagon (pmol/l)

Time (h)
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Target N\ lead N\
Selection & Generation &

Validation

Optimization

Prelinical
Development

« Kandidatenvergleich, -selektion

 Human-PK, Dosisvorhersage

 Erwinschte/unerwiinschte Effekte

MEDICAL UNIVERSITY
OF VIENNA

« Bakterienmodell

Early N
Clinical

Development

In vitro—in vivo Korrelation

Late Clinical
Development

Phase

& Therapeutic
Use

N Life Cyde ™\
Approval Management

2800 mg/kg/day

o |

N
(=]
1

=
m
1

Free lung conc. {(mg/L)
>
| 1
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|
i
|
|
>
|
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E 8 e '/?/ 0x MIC
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Target "\ lead N\ - Early N . N Life Cyde ™\
Selection & Generation & Prelinical Clinical Late Clinical Approval Management

Development Development Phase & Therapeutic

Validation Optimization
| ptimizati (e

Development

« Optimierung des Studiendesigns

- Sample size, informative Sampling Zeitpunkte

P
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Target N\ Lead N\
Selection & Generation &

Prelinical
Development

Early N\
Clinical

Validation Development

Optimization

Late Clinical
Development Phase

Use

N Life Cyde ™\
Approval Management

& Therapeutic

« ADME Charakterisierung

Einflussfaktoren = PK + Variabilitat

» Organfunktionsstoérung, DDI,
Formulierungsanderungen

- Dosisanpassung?

« PKund PD Vergleich Gesunde vs.
Patient:innen mit Vorhofflimmern

* Nierenfunktion als einziger klinisch
relevanter Parameter fir PK

300 7

250 7

200 7

150

100

Dabigatran plasma concentration (ng/mL)

50 A

Healthy volunteer

AF patient

80% CI Healthy volunteer
80% CI AF patient

MEDICAL UNIVERSITY
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Target ™\ Lead N\ e, =) - N Life Cycle
Selection & Generation & Prelinical Clinical Late Clinical Approval Management

Development Development & Therapeutic

Development
P Use

Validation Optimization

* Nutzen-Risiko Charakterisierung, Outcome-Vorhersage

« Kandidatenauswahl, Dosisoptimierung etc.

» Go/No-Go Entscheidungen

* Risiko fur QTc Verlangerung: Hund - Patient:.innen
* Neutropenie: Monotherapie-Studien > Kombinationstherapie = Studiendesign

 HbAlc: Kurze Studie = Langfristiger Outcome
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Target ™\ lead N\ - Earl N - N Life Cycde N
S 9 Generation & Prelinical Clinic)él Late Clinical Approval Management

election &

Validation Optimization Development Phase & Therapeutic

Use

Development Development

* Vergleichsprodukte / Standardtherapie —
Differenzierungs- und Kommerzialisierungsstrategien

80 - Vergleichsprodukt
* In-house Daten <« publizierte Daten von
zugelassenen Therapien

- Keine zusatzlichen Benefits

Percent of patients with
ACR20

Time (weeks)

OF VIENNA
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Target ™\ Lead N\ e, Early ™\ - N Life Cycle
Selection & Generation & Prelinical Clinical Late Clinical Approval Management

Validation Optimization Development Development Development & TJlerapeutic
se

« Dosierungsauswahl, Empfehlungen far Fachinformation

 Interpolation/Extrapolation

10,000 .

- Optimale Dosis -
& //
E e > i d = Control
g — 30 mg/kg qd
« Préklinische Daten = Phase | 3 100 _22:3::21:23;’:
Dosierungsschema S 100 mg/kg 1/wk
.3 —— 50 mg/kg 2 on/5 off

10 100 mg/kg, 2 on/12 off

50 mg/kg 4 on/12 off
----- Initial tumor volume

Time (day)
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Target N\ Lead N\ - Early N - N Life Cycde N
Selection & Generation & Prelinical Clinical Late Clinical Approval Management

Development Development Phase & Therapeutic

Development
P Use

Validation Optimization

« Selektion von Patientenpopulation, ‘Bridging’ zwischen Populationen (padiatrische,
altere, fettleibige Patient:innen)

. . . . AUC versus Bodyweight in
 PK, Wirksamkeit, Sicherheit Japanese Pediatric sJIA patients (MRA316JP)

] :
. :
= . o
=2 [} .
= .
g ; S -
= :

. [=]
(=0 é 8 mg'kg BW
T T T T

BW (kg)
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D o N\

Target
S

election &
Validation

Optimization

Lead N
Generation &

Development

Prelinical

Early N\
Clinical

Late Clinical

N Life Cyde ™\
Approval Management

Development

Development

Phase

& Therapeutic
Use

« Selektion von Patientenpopulation, ‘Bridging’ zwischen Populationen

Dosierung von Patient:innen mit schwerer Niereninsuffizienz

Table 10 Impact of Renal Impairment on Dabigatran Pharmacokinetics

Renal CrCl Increase in Increase in ti2
Function (mL/min) AUC Cmax (h)
Normal =80 1= 1= 13
Mild 50-80 15x= 1.1= 15
Moderate 30-50 3.2x 1.7= 18
Severe” 15-30 6.3x 2 1x 27

*Patients with severe renal impairment were not studied in RE-LY, RE-COVER
and RE-NOVATE II. Dosing recommendations in subjects with severe renal
impairment are based on pharmacokinetic modeling [see Dosage and
Administration (2.2, 2.4) and Use in Specific Populations (8.6)].

MEDICAL UNIVERSITY
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MID3 - Impact

oY CATEGORY IMPACT
REPLACE - AID3 approach provides
Inters ma wnich informs internal decisions
withiout requiring additional experimental
ar trial data to be generated

-

i A CATEGORY IMPACT
INFORM - P ID3 approach provides

inferes nee which informs internal decisions

LM S ATEGORY IMPACT —
DESCRIEE - MID3 approach provides
e v Which has limited impact on

internal decisions

MEDICAL UNIVERSITY

OF VIENNA

Pradaxa®:

Table 10 Impact of Renal Impairment on Dabigatran Pharmacokinetics

Renal CrCl Increase in Increase in ti2
Function (mL/min) AUC Cmax (h)
Normal =80 1= 1= 13
Mild 50-80 15x= 1.1= 15
Moderate 30-50 3.2x 1.7= 18
Severe” 15-30 6.3x 2 1x 27

*Patients with severe renal impairment were not studied in RE-LY, RE-COVER
and RE-NOVATE II. Dosing recommendations in subjects with severe renal

impairment are based on pharmacokinetic modeling [see Dosage and
Administration (2.2, 2.4) and Use in Specific Populations (8.6)].
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MID3 - Zulassung

« Impact in R&D

s e A CATEGORY IMPACT
REFLACE - AlD3 approach provides
inters me wnich Informs internal decisions
without requiring additional experimental
or trial data to be generated

INFORM - b ID3 approach provides

infere nae which informs internal decisions

DWW EATEGORY IMPACT —
DESCRIEBE - MID3 approach provides
e - whiich has limited impact on

internal decisions
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« Impact in der Zulassung

HIGH IMPACT LI M&S .
+4++ Wi .
Waive a study
MEDIUM IMPACT LIC0 M&S
++ .,
Dose finding/selection H"j-. e
LOW IMPACT 00 M&:S tdescribe)

Description of PK
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EMA’s Regulatory Science Strategy to 2025 G

3.2.5. Optimise capabilities in modelling, simulation and extrapolation e e e

PERSPECTIVE

Quantitative Modeling and Simulation in PMDA:
A Japanese Regulatory Perspective

M Sato*, Y Ochiai, S Kijima, N Nagai, Y Ando, M Shikano and Y Nomura

PERSPECTIVE

Model Informed Drug Development and Regulation in
China: Challenges and Opportunities

Li Li', Hongcan Han', Jun Wang', Chunmin Wei', Yuzhu Wang', Min Li', Yu Zhou' and Jinbo Yang1,*

=9).\ Model-Informed Drug Development Paired
Meeting Program
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9.\ Model-Informed Drug Development Paired
Meeting Program

Preclinical Respiratory
Pulmonary
5.3%

5.3%

5.3%

=

Psychiatry
Post- 5.39%

marketing

15.8% Neurology
5.3%

Oncology
26.3%

Dose
Selection

Metabolic . » o

5.3% Clinical Trial
Simulation
Heme
Oncology Mechanistic

o Safety

Hematology
5.3% Rheumatology

Phase 2
47.4%

15.8%

Immunology
10.5%
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MID3 - Zulassung

Scientific Advice

o Dosisregimes, Studiendesigns, Endpunkte, Datengrundlage fur Nutzen-
Risiko-Entscheidungen

Padiatrischer Priifplan POPUIatiOH

Pharmacokinetics
Guidance for Industry

Additional copies are available from:
Office of Communications, Division of Drug Information
Center for Drug Evaluationand Research
Food andDrug Administration
10001 New Hampshire Ave., Hillandale Bldg ., 4% Floor

Post-Marketing Silver Spring, VD 20063-0002

Phone: §33-543-37840r 301-796-3400; Fax: 301-431-6333

Zulassungsantrag

« Fachinformation

Email: druginfo@fda.hhs.gov

O S i g n al d ete kti 0 n y L ife CyCI e M a n ag e m e nt https:www. fda gov la"m05-"}2:{.-"dance—fom:?s_-"c{?,re—."ecruf(ao?'1-'—:';?.'”o.man‘o;z-"}z:{.-"dmms-c’:‘s{p:
0 Neue Indikationen
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MID3 — Zulassung . Akzeptierter Standard

 Erwartet
e Zunehmend

Mainstream

 Rapides
Wachstum

* PBPK format & Content Guidance

* Guidance for Extrapolation of
Efficacy in Partial Onset Seizure

* Guidance for Antibacterial
Therapies for Serious Bacterial
Disease

* Guidance for HCV Infection

* Guidance for Prophylaxis of HIV1

Infection

Guidance for Respiratory

Syncytial Virus Infection

* Guidance for Pediatric Rare

* ‘Nice to have’

+ Guidance for Acute Bacterial *
Skin Infection
* Guidance for HIV-1

Treatment Dlsgase )
. +  Guidance for Pulmonary Guidance for Single Enzyme
* Exposure-response Guidance Tuberculosis Defects

* EOP2A GuidanFe o Guidance for Clinical . Gu?dance for In Vitro DDI
* ICHE14 (R3.) Gundancg Pharmacology for Pediatric Gu!dance for DDI .
* Renal Impairment Guidance Studies * Guidance for Hypertension

* Hepatic Impairment Guidance . Guidance for Ulcerative Colitis

E17 Guidance

* SUPAC Guidance
* |CH E 4 Guidance

* Population PK Guidance
Guidance for Animal Rules

* Guidance for Biosimilar

< 2000 2000 - 2010 | 2010 - 2015 I 2015-2018 | => 2023
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3.2.5. Optimise capabilities in modelling,

SCIENCE MEDICINES HEALTH

EUROPEAN MEDICINES AGENCY simulation and extrapolation

Core recommendations | Underlying actions

Optimise capabilities in o

modelling, simulation and
extrapolation

EMA Regulatory Science to 2025

Strategic reflection

Enhance modelling and simulation and extrapolation use across
the product lifecycle and leverage the outcome of EU projects;

Develop guidance and standards on the use of Al in modelling and
simulation for regulatory submissions;

Deploy advances in RWD, modelling, simulation and extrapolation
to benefit special populations particularly neglected patient
populations;

Promote development and international harmonisation of methods
and standards via a multi-stakeholder platform;

Increase capability and redesign the operations of relevant
working parties to ensure wider knowledge exchange:

— Invest in Centres of Excellence in regulatory science at an EU
level, to work with regulatory agencies to provide training and
research on modelling & simulation tools;

— Enhance collaboration with external partners/consortia with
expertise in modelling and simulation, and EU funded or co-
founded projects e.g. IMI, Horizon 2020;

Investigate possibilities for conducting modelling and simulation
analyses to address key regulatory questions as part of product
specific assessment or development of guidelines and policies;

MEDICAL UNIVERSITY _ . _ _ . _
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Consider working with stakeholders to foster data sharing through
developing data standards and platforms for data exchange.



Zusammenfassung

Target Lead Earl N Life Cycle
Seloction & ) Generationa X, __Prelinical NN it Late Clinical Approval NN Management "\

Validation Optimization Development Development Development Phase & Therapeutic
Use

Regulatory Decision Support
Internal Decision Support
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Herausforderungen

Potentiell 1 Zeitaufwand fir Voruntersuchungen vor Studienbeginn
- Skepsis gegentber Anderungen in Routine

« Kommunikation zwischen internen Unternehmensbereichen

* IT Infrastruktur

« Datenverfugbarkeit und Qualitat

« Komplexitat biologischer Systeme

« Komplexitat von Modellen, Modellentwicklung

 Modellvalidierung und Standardisierung

» Qualifizierte, erfahrene Fachkrafte
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Perspektiven

. . : s Pembrolizumab: Role of Modeling and Simulation in
MID3 fur neue Theraplemodalltaten Bringing a Novel Immunotherapy to Patients With

Melanoma
Opportunltles and Challenges fOI' apply lng mOdel'lnfOI'med drug R de Greef":, J Elassaiss-Schaap', M Chatterjee’, DC Turner', M Ahamadi', M Forman', D Cutler', DP de Alwis', A Kondic'*
development approaches to gene therapies and J Stone

Artur Belov' | Kimberly Schultz®> | Richard Forshee' | Million A. Tegengel’m Model-informed drug development of autologous CAR-T
cell therapy: Strategies to optimize CAR-T cell exposure

Application of Pharmacokinetic-Pharmacodynamic Modeling leveraging cell kinetic/dynamic modeling

and Simulation for Antibody-Drug Conjugate Development
Anna M. Mc Laughlin' | Peter A. Milligan’ | Cassian Yee*? | Martin Bergstrand'
Aman P Singh - Young G. Shin « Dhaval K. Shah

The Utility of Modeling and Simulation Approaches to Evaluate Inmunogenicity
Effect on the Therapeutic Protein Pharmacokinetics

Juan Jose Perez Ruixo,' Peiming Ma,' and Andrew T. Chow'?

« Alund Machine Learning

 Kollaborationen
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