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In Vivo models and therapies

Epistemic / ethical questions:

* Are animal models reliable to understand
pharmacological/toxic effects?

* |s it ethical to use animal models?
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Insilico Models
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Integration of metabolic networks in whole-body models. Based on individual
enzyme concentrations, an example of cell viability after a single dose intake of
393 mg/Kg of APAP.

https://www.frontiersin.org/articles/10.3389/fphar.2012.00204/full



https://www.frontiersin.org/articles/10.3389/fphar.2012.00204/full
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Drug development pipeline and therapies
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Hopefully, pipelines will rely less on animal models and more on in

vitro and in silico approaches.
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From Therapy to Personalization
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The universal solution to every problem?

Perhaps not: invivo and
insilico data, combined with
genomics, are insufficient to
understand micro-macro
complexity!
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Diagnostics

Healthcare
data

Treatment Prescription medication
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https://medium.com/analytics-vidhya/artificial-intelligence-in-healthcare-40ff4e0a346b



https://medium.com/analytics-vidhya/artificial-intelligence-in-healthcare-40ff4e0a346b
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Data driven Therapy

Genetics é

Animal Models

Invitro Models

Insilico Models

https://www.sciencedirect.com/science/article/abs/pii/S2468111318301221
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Data-driven
toxicology offers
the unique
opportunity to
track a substance's
effect in real time.
The

implementation of
loT allows us to
observe the
eventual transition
from non-
responders to
responders.


https://www.sciencedirect.com/science/article/abs/pii/S2468111318301221
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Data driven Therapy

As an example, predicting and stratifying i —
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Digital twins: lll defined Hype other a real option?

A model without a physical
counterpart is simply a
general (and abstract)
attempt to predict or
classify specific states.

Even personalized models
fall within this case

Next step: coupling

models with their
physical
counterparts,
continuously
adapting based on
the flow of data.

https://www.ansys.com/blog/will-digital-twins-improve-
healthcare-real-world-counterparts Wright and Madison, Adv. Model. And Simul. Sci. (2020),
7:13



https://www.ansys.com/blog/will-digital-twins-improve-healthcare-real-world-counterparts
https://www.ansys.com/blog/will-digital-twins-improve-healthcare-real-world-counterparts
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Hypothesis driven pharmacology / toxicology
o -

iﬁ\ Through the
productive use of
patient data,
hypotheses related to
treatment can be

tested and improved in
a systematic manner

Start of the therapy -< Hypothe5|s - < HVPotheS|s » _______

adaption processing  adaption processing

https://www.sciencedirect.com/science/article/abs/pii/S2468111318301221



https://www.sciencedirect.com/science/article/abs/pii/S2468111318301221
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SOLID and digital twins?

From these definitions
there are three key parts
to the digital twin of an
object:
A model of the object.
An evolving set of data
relating to the object,
and
A method for
dynamically updating
or adjusting a model
(at the edge) as data
changes.
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SOLID and digital twins? 9
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Ensure data sovereignty by providing
patient-centered solutions - data is not
stored in silos and belongs to the

patient.

Interoperability of data: the ability to
integrate different models and
applications.

https://solidproject.org/about
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https://solidproject.org/about
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Covid 19 Tracker

Covid 19

Dashboard  Selbsteinschitzung  Vitalveridufe  Zugriffsverwaltung & @ Abmelden \

Haben Sie welche, dieser hdufig auftretenden Symptome?

Fieber Allgemeine Husten, Dyspnoe
Abgeschlagenhei  produktiv und (Atemnot)
t und Miidigkeit unproduktiv

® .. Nein ® .. Nein

Haben Sie welche, dieser gelegentlich auftretenden Symptome?

Kopf- und Rhinitis Passagere Halsschmerzen
Gliederschmerze  (Entzlindung Diarrhoe
n Schleimhaut)

Nein Nein Nein Nein

Covid 19 Tracker nvashboard Sebsteinschatzung Vitalveriufe  Zugritfsverwaltung

EKG Verlauf

Use case: Patient centered COVID App

Covid 19 Tracker Dashboard Selbsteinschatzung Vitalverlaufe Zugriffsverwaltung A ® Abmelden

Pods mit Zugriff:

Webid Aktionen
<https://rki.solid.community/profile/card#me> Zugriff entfernen

Mégliche Institutionen zum Hinzufligen:
* Robert Koch Institut

Neue Webld hizufiigen (z.B. https://alice.solid-provider.com/profile/card#me) HINZUFUGEN

© 2020 Copyright: Permediq

Relevant: who has right to access the data?
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Personal Medical Quality

Contact:

PerMediQ GmbH
Salzbergweg 18, 85368 Wang

Tel. +49 711 99 765 112
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