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SAIDPATH

Artificial Intelligence-driven, Decentralized
Production for Advanced Therapies in the Hospital
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Improving CAR-T Cell Therapies  c..rcoime
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« CAR-T Cell Therapy: a tra nsformatwe treatmentin m(/
hematology for acute leukaemia and lymphoma e Aggf Yo’

» Living drug paradigm: the patients’ own immune
cells are redirected to eliminate the cancerous cells

Grow millions
of CAR T cells

« Now: manual processes leading to high costs, long (@)
production times and moderate chances of success ?fg
€

How could Al approaches improve this?

Infuse
CARTcells

Remove blood from . :
into patient .

patient to get T cells

« Lower treatment costs and shorten production times

CAR T cells bind

to cancer cells

and kill them =,
()

« Highly potent & optimally adapted CAR-T cell products

« Jeeseeees Antigen

« Smart 'bedside’ provision of personalized treatments
directly at the 'point-of-care'
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AIDPATH: Main Objectives

& Automated robotic, modular manufacturing
platform for CAR-T cell treatments

Artificial Intelligence solutions supporting
the end-to-end manufacturing process

loT and Data Architecture enabling a continual

Al learning and CAR-T process optimization

Business Model and Innovation Ecosystem
/
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AIDPATH: Roles of Al
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CAR-T Cell Expansion Process

+

Logistic Systems
/I-Iospital Data Management \

Hospital

Patient &

Adaptive Online Process | g ;“““““" e anagement )
. - Data storage g Data Security
CO ntro | Of th e B I O rea CtO r % ‘.0'... Ii Data processing ‘ Data integration > ..‘0’
Robust Production | $ * >4
) L'_E Manufacturingand Resource Planning Systems e
SC h ed u | I ng Of th e P | atfo rm g !:J Resource X0 @- Production #2P @ Intelligence
= Management 12 Scheduling
Resource Management e s ,
. . ooooo oniro - *.
of the Hospital Environment _ O b e
Clinical Decision Support = 7 — ﬁ e a7
. . i : ” Digital oall twin Tatat vision -
to O ptimize the Treatments Automated CAR-T Cell Production AAIDPATH

.’a ARTIFICIAL INTELLIGENCE Al & AUT Expo 2023

National Laboratory



Automated, Al-Driven CAR-T t
Cell Manufacturing Platform
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Resource Management

Goal of Al4 module: efficiently managing
the resources in the hospital environment

Aim: minimize protocol violations, and various
other secondary objectives during therapies

The staff (physicians, nurses) and the medical
devices are treated as scarce, reusable resources

Tasks of a treatment are considered as
non-preemptive, time-dependent and
interconnected, e.g., precedence constraints

The hospital environment is modelled and
simulated in the cross-platform AnyLogic

Finally, resource management strategies are
optimized by using reinforcement learning

Treatment
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Reinforcement Learning for Resource Control

Resource C,
U, management

iy T(X)
control policy t PERTURBED POLICIES

SIMULATIONS
Hospital X,
U, environment GRADIENT ESTIMATION
simulation Ct
CONTROLLER UPDATE
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Create initial resource management
control policy parametrized by w,

Wo
: : : W,
Generating multiple perturbations
of the current control policy
Wt,l' Wt,Z’ sese) Wt,k

Simulate hospital environment with
each perturbed control policy

Ci 1 Cr s -oer Cri

Gradient estimation based on the
obtained costs of the simulations

Aw,

Updating the current control policy
with Aw, using the learning rates



Resource Management Architecture
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Patients Resource Management for CAR-T Cell Therapy
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Visualization: Gantt Charts
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Code/short name Name | 17(18 (19 (20|21 (22 |23 |24 |25 |26 |27|28|29|30 (31 |1 |2 |3 |4 (5 (6 (7|8 |9 |10|11|12|13|14|15|16|17|1&|19|20 | 21
1r P1 ¥ CAR-T therapy for Patient 1 | .
2/ CHK-SC ¥ Screening/Eligibility assesment Screening/Eligibility assesment
3 CHK-SC-BUM Blood, urine and bone marrow analysis Blood, urine and bone marrow analysis
4 » CHK-SC-MH Medical history Medical history
57 CHK-SC-PE Physical examination Physical examination
6.+ (0 CHK-SC-DIAG Diagnostics Diagnosics
77 CHK-LEU » Eligibility check for Leukapheresis I  CEligibility check for Leukapheresis
10 » LEU » Leukapheresis | Leukapheresis
12 s CHK-BL ~ Baseline assesment I Bascline assesment
13 » CHK-BL-BUM Blood, urine and bone marrow analysis Blood, urine and bone marrow analysis
14 » CHK-BL-PEMH Physical examination and medical history Physical examination and medical history
15 » 0 CHK-BLDIAG Diagnostics Diagnostics
16 » CHEM ¥ Lymphodepleting chemotherapy B Lymphodepleting chemotherapy
17 - CHEM-BUM Blood, urine and bone marrow analysis Blood, urine and bone marrow analysis
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/) STTAK AIDPATH

Thank you for
+ & your attention!
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