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MPSCoRe Objectives

e | Provide a neutral forum to facilitate engagement among international research efforts

@ Facilitate connections between MPS technology developers and potential end users

% Work with global regulatory authorities to improve understanding of regulatory needs and decision contexts
[—

& : C . . L :
Provide cross-discipline and -sector expertise in characterizing criteria for model performance and readiness

[]

Support the assessment of novel MPS models against concurrently generated preclinical and clinical data

@ Ensure that the animal reduction and replacement opportunities these model platforms offer are recognized
10



|[dentifying Scientific and Practical Challenges Affecting the

Use of MPS for COVID Research and Drug Development

Drug Discovery Today # Volume 26, Number 11  November 2021

Feature

Harnessing the power
of microphysiological systems
for COVID-19 research

Nicole Kleinstreuer®, Anthony Holmes b*

https://doi.org/10.1016/j.drudis.2021.06.020

(a)
PDMS drug binding [ EGTNNEGE
Awareness of available models and their context of use || NEGENENIEIGINGEE 7
Access to relevant, well-characterized cell sources I,
Incorporating host immune and other core components _ 20
Lack of standards or performance criteria NN 2
Access to normal human tissue _ 7
Access to diseased human tissue _ 10
Lack of confidence in MPS models | NRNREIEN 7
Regulatory acceptance I

0 5 10 15 20 25

Number of responses
(b)
Complex to use and labor intensive
Cost I
Lack of a coordinated approach
Delays in supplies | 5]
Lack of appropriately trained personnel [T
Appropriate funding
Access to BSL-3 facilities IR ——T

0 5 10 15 20 25

Number of responses 11


https://doi.org/10.1016/j.drudis.2021.06.020

BioSystics Analytics Platform™ COVID-19 Portal

é@ Facilitate connections between MPS technology developers and potential end users

g Provide cross-discipline and -sector expertise in characterizing criteria for model performance and readiness

https://mps.csb.pitt.edu/

Py o S Information
S
b
- * Experimental model reproducibility
Human Preclinical MPS Data, General MPS Data, = Compound safety and efficacy
Animal in vivo Data O‘ther invitro Data Specific POI"tElS . Mechanismlsj of disease progression
- Preclinical Trials * Mechanism(s) of compound action(s)
- Cell Sgurces » Com i
d putational models of ADME/tox
Proprietary . and disease
Databases | gjoSysticg - Patient

Digital

ﬂ? Proprietary

2 4 CDC/NAMCS
) OpenFDA

ChEMBL  Twins
Unichem

Clliwes iacs European Medicines Agency k~— . )
ClinicalTrials.gov @ LiverTox Actionable Knowledge

Health G pge="thom » Optimized experimental model design
i * Improved ADME/tox predictions
o * Predicted drug/therapeutic candidates

ﬁ. p.suyus..t. |.C..§"APTM l_.r.‘_/ Z;-‘; * Preclinical trial outcomes
900 Drug Discovery Institute \:\_F i * Design of clinical trials
©  UNIVERSITY OF PITTSBURGH Preclinical Data * Create patient digital twins

12


https://mps.csb.pitt.edu/

BioSystics Analytics Platform™ COVID-19 Portal

‘..|||(.:.,....M......|..‘... Studies~  Analysis~ Models - Compounds ~ Disease Cells~  About~ Help Feedback Log In/Register

COVID-19 Portal
Home -

Prseases
Hide Notifications

The Microphysiology Systems Database (MPS-Db) is now the BioSystics Analytics Platform ™!

BioSystics, Inc. was formed by the Univ. of Pittsburgh Drug Discovery Institute to transform the MPS-Db into a self-sustaining resource.
The BioSystics Analytics Platform™ includes all the same features you are familiar with, and exciting new features are in development.

Global = 3

BioSystics Analytics Platform™

Academic Version

Formerly the Microphysiology Systems Database (MPS-Db)

Study Components & Reference Data

Models & Devices ~ Compounds ~ Cell Samples ~

Review, Analysis & Modeling

Data Analysis ~ Computational Modeling =

Accelerating the Path to Patient Digital Twins

& 2022 University of Pittsburgh. Used under license Take a Survey

Funded by the Mational Center for Advancing Translational Sciences (WCATS) Tizsue Chips and Tizsue Chip Testing Centers programs,
and in part by the Vanderbilt-Pittsburgh Resource for Organotypic Models for Predictive Toxicology (VPROMPT) Cookie Preferences

https://mps.csb.pitt.edu/ 13
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BioSystics Analytics Platform™ COVI

https://mps.csb.pitt.edu/

oSyst

Home | Diseases

€S Studies~  Analysis~  Models~

Coronavirus COVID-19

D-19 Portal

Compounds~  Diseases~  Cells~ About- Help Feedback Log In/Register

Disease Biology Experimental Models Components Disease Data and Analysis MPS Data and Analysis

This page provides links to COWID-19 disease information from Government and literature sources. Government sources includes links to

disease statistics, strategic responses and funding information. Literature sources links to COVID-19 literature hubs and other scientific
literature sites pre-queried for COVID-19.

e SOU H

Search:

Mame It

CODC COVID Data
Tracker

CDC COVID-19

CDC, FEMA

Coronavirus
Website

Government of
Canada

MCEBI SARS-CoV-

2Res

ces

MNIH COVID-19
Research

MIH Health
Information

Supplier

Mational Toxicology Program

Centers for Disease Confrol and
Prevention (CDC)

Centers for Disease Confrol and
Prevention (CDC)

Centers for Disease Confrol and
Prevention (CDC) and Federal
Emergency Management Agency

(FEMA)

Government of Canada

Mational Center for Biotechnology
Information {NCBI), NIH

MNational Institute of Health (MIH)

Mational Institute of Health (NIH)

News

Description

Supporting adoption of MPS for COVID research, NICEATM and collaborators are organizing the MPS for
COVID Research (MPSCoRe) working group. that will coordinate the use of MPS to reduce animal use in
studies of COVID-18 and future emerging infections diseases. Information about activities of the MPSCoRe
working group will be posted on this webpage

Dashhoard of COVID-18 cases and deaths in the United States

Information on COVID-19 in the United States, including general information and links additional infermation

SOUTCes.

Compilation of links to other CDC websites.

Information on COVID-192 in Canada. including the number of tests performed, total cases, active cases.
recovered, and deaths, and links to information regarding the cument situation, vaccines, travel, and economic
support.

Collection of SARS-CoV-2 resources, including links fo sequence related resources, literature, and clinical
resources

Information and links relating to COVID-19 (news. NIH strategic response. funding, testing, treatment and
vaceines).

Searchable section (Health Informafion) of the NIH website providing information en health and research

14
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BioSystics Analytics Platform™ COVID-19 Portal

https://mps.csb.pitt.edu/

0Sys

t |C.S Studies~ Analysis~ Models ~ Compounds ~ Diseases ~ Cells~ About~ Help Feedback Log In/Register

Coronavirus COVID-19 General Information

General Information Disease Biology Experimental Models Components Disease Data and Analysis MPS Data and Analysis

This page provides links to COVID-19 disease information from Government and literature sources. Government sources includes links to
disease statistics, strategic responses and funding information. Literature sources links to COVID-19 literature hubs and other scientific
literature sites pre-queried for COVID-19.

Government Sources Literature Sources

Search

Name B

bioRxiv

Cell Press

Coronavirus
Resource Hub

ChemRxiv

COVID-19 Portfolio

Frontiers
Coronavirus
Knowledge Hub

MedlinePlus

medRxiv

KO ATE Mummmiata

Supplier

Cold Spring Harbor
Laboratory

Cell Press

ChemRxiv
Office of Portfolio Analysis,

MNIH

Frontiers

IMedlinePlus, NLM, NCBI, NIH

Cold Spring Harbor
Laboratory

Almtimmel Mmmbnr frr Ly mmminm

News

Description

Searchable, preprint server for biology.

Hub of the latest content about the coronavirus outbreak in Cell Press journals.

Searchable preprint server for chemistry related manuscripts.

The iSearch COVID-19 portfolio Is NIH's comprehensive, expert-curated source for publications and preprints related
to either COVID-15 or the novel coronavirus SARS-CoV-2. Updated daily and includes articles from Pubhed and
preprints from arXiv, bioRxiv. ChemRxiv, medRxiv, Preprints.org, Research Square, SSRN, and Qeios

Hub providing links to information related to SARS-CoV-2 and COVID-19, including the latest research articles,
information, funding resources, and commentary.

Searchable source of health and wellness information (drugs, genetics, medical tests).

Searchable preprint server for health sciences.

Cmmrminakle e Af moklisatinne ralatmd fa ©ATIC MALL 5D memas meemsmine


https://mps.csb.pitt.edu/

BioSystics Analytics Platform™ COVID-19 Portal

_B SIYISIIJFS Studies~ Analysis~ Models~ Compounds ~ Diseases~ Cells~ About~ Help Feedback Log In/Register

Coronavirus COVID-19 Disease Biology

General Information Disease Biology Experimental Models Components Disease Data and Analysis MPS Data and Analysis

This page provides links to disease databases, omics databases, and pathway databases providing convenient access to information on
SARS-CoV-2 and COVID-19 biology. Links are pre-queried and bring the user directly to the SARS-CoV-2/COVID-19 part of the
databases.

Disease Databases Genomic Databases Pathway Databases

Search

Name I:  Supplier Description

Disease Oniology Institute of Genome Sciences, University Searchable database of human disease oniology for clinical research and medicine.
of Maryland School of Medicine

Diseases Database Medical Object Oriented Software Cross-referenced index of human disease, medications, symptoms, signs, abnormal investigation findings
Enterprises Ltd etc.

KEGG DISEASE: Kyoto Encyclopedia of Genes and Searchable collection of disease enfries focusing enly on the perturbants.

COVID-19 Genomes (KEGG), Kanehisa Laboratories

MalaCards Weizmann Institute of Science Searchable, integrated database of human maladies and their annotations including disease names

synonyms, drugs/therapeuticsitreatments, clinical features, genetic tests, and anatomical context.
NCBI SARS-Cov-2  National Center for Biotechnology Collection of SARS-CoV-2 resources, including links to sequence related resources, literature, and clinical
Resources Information (NCBI), NIH resources.

Showing 1 to 5 of 5 entries

Suggest Additional So

httpS//m pS.CSb.pItt.ed U/ The COVIN-18 nortal was finded by the NTE Interanency Center far the Fualiation nf Alternative Tovicalanical Methnds (MICE AT 16



https://mps.csb.pitt.edu/

BioSystics Analytics Platform™ COVID-19 Portal

https://mps.csb.pitt.edu/

B

ODYSLICS studies-

Analysis~ Models~ Compounds ~ Diseases~ Cells~ About~ Help Feedback Log In/Register

Coronavirus COVID-19 Experimental Models

General Information Disease Biology Experimental Models Components Disease Data and Analysis MPS Data and Analysis

This page provides links to in vitro and in vivo experimental models used in SARS-CoV-2 and COVID-19 research in the field, as well as
links to experimental models and protocols in the MPS-Db, and links to vendors running SARS-CoV-2/COVID-19 models as a service.

Research Models MPS-Db Models

Commercial Models

Search:

Name 1=

Boston University

Colorado State
University

Duke University

George Mason
University

NIAID Biocontainment
Research Facilities

Rutgers University

Facility
Type

BSL4/3

BSL3

BSL3

BSL3

BSL3

Supplier

National Institute of Allergy
and Infectious Diseases
(NIAID), NIH

National Institute of Allergy
and Infectious Diseases
(NIAID). NIH

National Institute of Allergy
and Infectious Diseases
(NIAID), NIH

National Institute of Allergy
and Infectious Diseases
(NIAID), NIH

National Institute of Allergy
and Infectious Diseases
(NIAID), NIH

National Institute of Allergy
and Infectious Diseases

Description

Information about the biocontainment laboratory at Boston University.

Information about the biocentainment Iaboratory at Colorado State University.

Information about the biocontainment laboratory at Duke University

Information about the biocontainment laboratory at George Mason University.

Information and links relating to the National Biocontainment Laboratories (NBLs) and Regional
Biocontainment Laboratories (RBLs) provide BSL4/3/2 and BSL3/2 biocontainment facilities,
respectively, for research on bicdefense and emerging infectious disease agents.

Information about the biocontainment laboratory at Rutgers University

17
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BioSystics Analytics Platform™ COVID-19 Portal

BI\IO"SI\/ISMICIS Studies-  Analysis~ Models- Compounds~ Diseases- Cells~ About- Help Feedback Log In/Register N
Characteristics of the iPSCs

* Differentiated cell type(s)

Coronavirus COVID-19 Components « Differentiated phenotypes
General Information Disease EIOIOgy Experimen:al Models Disease Data and Analysis MPS Data and Analysns o Diffe rentiated matu rlty Ievel

* Functional profiles

Patient profile

This page provides links to vendors and other sources of components used in designing and implementing SARS-CoV-2/COVID-19 ® Demographic
studies. Components include devices, cells, proteins and plasmids to set up experimental models, compounds to test in the models and . K di diti
antibodies and assays to monitor model biology. nown disease conditions

¢ Genomic abnormalities

Antibodies Assays Cells Compounds Devices Plasmids Proteins Pseudoviruses/Viruses Reagents
Source of cells

—
Selectto Display ~ ® iPSC Cell Lines and Derived O iPSC Cell Line O iPSC Derived * Vendor
* Collaborator
Copy €SV Print  Column visibility Show | 50 v entries e Others
Search Previous n Next
_ Protocols
Showing 1 to 16 of 16 entries ) .
_ _ - * Isolation of patient cells
iPSC Potential Certificate .
ID Primary cell cell Differentiated of Differentiation (e.g., skin, blood, other ceIIs)
View Edit # Name Cell Type Type Origin Supplier Cell Types Analysis Protocol . Differentiation tO target Ce” type
View Edit 294 ucsD112i-2-11 fibroblast iPSC Line  primary- WiCell atic prosensory E ° Preparation for mOdeI
{(Human Skin)  (Human cryopreserved
Skin)
o S0 293 SKB-A fibroblast iPSC Line  primary- Harvard Stem  Schwann cell [ Established applications
H Skin)  (H y d  Cell Institut , ofi .
uman in :ékl;:?aﬂ cryopreserve ell Institute E[Zz‘:;i[g:r ouc ° Healthy tISSue/Organ mOdel(S)
View Edit 292 IPS 15 fibroblast IPSC Line primary- Radboudumc POUDC)"TES l ¢ Dlsease tlssue/o rgan mOdeI(s)
(Human Skin)  (Human cryopreserved  Stem Cell proximal tubule
Skin) Technology epithelial

https://mps.csb.pitt.edu/ Center (ROTCY 18



https://mps.csb.pitt.edu/

BioSystics Analytics Platform™ COVID-19 Portal

B oSyst

FIS Studies~ Analysis~ Models ~ Compounds ~ Diseases~ Cells~ About~ Help Feedback Log In/Register

Home / Diseases / Coronavirus COVID-19

Coronavirus COVID-19 Disease Data and Analysis

General Information Disease Biology Experimental Models Components Disease Data and Analysis MPS Data and Analysis

This page provides links to SARS-CoV-2/COVID-19 in vitro and in vivo experimental data, and clinical data in external databases. Links to
external computational modeling resources focused on SARS-CoV-2/COVID-19 are also provided here.

Preclinical Data Clinical Data Computational Modeling

Search
Name I:  Supplier Description
COVID-19 HPC COVID-19 High Performance Computing (HPC) Consortium  Links to the HPC consortium high-performance computing resources in support of
Consortium COVID-19 research
MIDAS MIDAS Coordination Center, University of Pittsburgh Portal for COVID-19 modeling research.
Molecular Structure and The Molecular Sciences Software Institute Community-driven data repository and curation service for molecular structures,
Therapeutics COVID-19 (MolSSI) and Centre of Excellence for Computational models, therapeutics, and simulations related to computational research related to
Hub Biomolecular Research (BioExcel) therapeutic opportunities for COVID-19.
Wolfram COVID-19 Data & = Wolfram Information on COVID-19, including links to curated compuiable data,
Resources computational essays, and livestreams on a variety of topics related to COVID-19.

Showing 1 to 4 of 4 entries

https://mps.csb.pitt.edu/ 19
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BioSystics Analytics Platform™ COVID-19 Portal

MPSCoRe members may access a private list of other
member profiles, and share their own information

about:

* Organization

* Areas of expertise

* Platforms in use (or of interest)

e Species and tissue types in use (or of interest)
e Applications for the model

* Focus of SARS-CoV-2 and COVID-19 research

* Availability of biosafety levels 3 and 4 facilities

https://mps.csb.pitt.edu/ 20
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Proof-of-Concept Study

Cﬁi@} Support the assessment of novel MPS models against concurrently generated preclinical and clinical data

Data for MPS
method validation
. Antiviral . ,

Vaccines In vivo Syrian Human

drugs . .
hamster aerosol """ clinical

. . \@5‘*@ & \%{;W .
inhalation [:Z] ™\ testing

In vitro
cell culture

Lung airway
MPS model

Human-derived
synthetic antibodies

https://www.niaid.nih.gov/research/covid-19-research-integrated-research-facility 21



https://www.niaid.nih.gov/research/covid-19-research-integrated-research-facility

Other Activities

e Regular virtual workshops and webinars

* Engagement with WHO to facilitate rapid response to
research capabilities for COVID-19 variants of concern

% Provide a neutral forum to facilitate engagement among international research efforts

&s* Facilitate connections between MPS technology developers and potential end users

https://ntp.niehs.nih.gov/go/mps
https://nc3rs.org.uk/resources/alternatives

22
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Future Directions

* Possible expansion of working group scope to include other
emerging infectious diseases

» Efforts to advance regulatory acceptance of MPS approaches

https://ntp.niehs.nih.gov/go/mps
https://nc3rs.org.uk/resources/alternatives 23



https://ntp.niehs.nih.gov/go/mps
https://nc3rs.org.uk/resources/alternatives

Proposed Symposium/Workshop

é; Work with global regulatory authorities to improve understanding of regulatory needs and decision contexts

Symposium/Workshop
+ May 2023

* Virtual event

* Raise awareness of opportunities

 Facilitate discussion/collaboration among international regulators

* Feature presentations on MPS models for infectious disease research

* Potential for regulatory applications
e Current regulatory approaches

* Food and Drug Administration Innovative Science and Technology Approaches
for New Drugs (ISTAND) Pilot Program

* European Medicines Agency Innovation Task Force

24


https://www.fda.gov/drugs/drug-development-tool-ddt-qualification-programs/innovative-science-and-technology-approaches-new-drugs-istand-pilot-program
https://www.ema.europa.eu/en/human-regulatory/research-development/innovation-medicines

Tab. 2: Symptoms of COVID-19 patlents assoclated with central nervous system (CNS)

Bodnar et al. (2021) report on studies with very diverse group sizes indicated as “n

doi.org/10.14573/altex.2110131

Chou et al., 2021 Sheraton et al., Rogers etal., Vitalakumar Bodnar et al., 2021
(n = 3,055) 2020 (n = 3,308) | 2021 (n = 99,905) | etal., 2021 (n=div)
(n =190,785)
Acute encephalopathy 49% 7% 23% encephalo- 7-32% encephalo-
(psychaosis, confusion, memory pathy; pathy
loss, trouble focusing, behavioral 34% fatigue; 8-30% dizziness
changes, fatigue and ‘brain fog’) 143 confusion 1-4%5 confusion
Loss of consclousness, coma 17% 5% 49%
Seizures 1% 4% <1%
Syncope 5%
Headaches 37% 20% 21% 19% 7-70%
Loss of taste and smell 26% 51/59% 371 43% 27 [ 26% 5-70%
Stroke 6% 1.4-5%
Paralysis, Guillain-Barré syndrome | 3% 7%
Meningitis or encephalitis 0.5% 0.6%
Myelopathy < 2%
Aphasia (loss of ability to under- 5%
stand or express speech)
New movement abnormalities 3% Rystemle Nomucstasis lubalurce
Abnormal tone, weakness 49 419
- Cytokine storm
Abnormal brainstem reflexes 8%
omiting, nausea 7-1
Sensory abnormalities 2%
Sleep disorder Penetrate blood-
Depression 233 brain-barrier
Anxiety 169 Infection
Altered mental status 8% (astrocytes, microglia, neurons)

Penetrate olfactory
(synapse-connected)

Hypercoagulation,
ischemia

Vasoconstriction through pericytes

0

ALTEX @ Volume 38, Number 4 @ October 2021

Food for Thought ...
COVID-19 - Prime Time for Microphysiological

Systems, as lllustrated for the Brain

Ian Kang!, Lena Smirnoval, Jens H. Kuhn?, Helena T. Hogberg!, Nicole C. Kleinstreuer’ and Thomas Hartung!?

ICenter for Alternatives to Animal Testing (CAAT), Johas Hopkins Blocmberg School of Public Health, Baltimere, MD, USA; Jntegrated Research
Facility at Fort Detrick (IRF-Frederick), National Institute of Allerzy and Infections Diseases (NIAID), National Institutes of Health (NIEH), Fort Detrick.

Frederick, MD, USA;

Germany

ational Toxicology Program Interagency Center for the Evaluation of Altemative Toxicological Methods (NICEATM), National
Institute of Environmental Health Sciences (NIEHS), National Institutes of Health, RTP, NC, USA; *CAAT-Evrope, University of Konstanz, Konstanz,

Tab. 1: Original ressarch on SARS-CoV-2 neurotropiam using human brain argancida

Date of publication

Articls

Masin findings (nowvel findinge bold)

28 Juns 2020

Acceptad: 24 July 2020;

Acceptad 31 August 2021

2021

Acceptad and published onfne

publighed online 4 Auguat 2020

pubfighed online 23 Septembsr

Bullen st al., 2020

Zhang et al., 2020

Ramani et &l., 2020

— ACE2 recaptor in all stagss of brain organoid developmant
Infaction of a emall percentags of brain calle
S00-fold replication within 72 h and virua shedding

- ACEZ, TMPRS552, cathepain L, and furin were readily detactad in
human neural progenitor celle; virus replication and call death

— Brain organoid infection colocalized with neuronal marksr TULA
and NPC marker NESTIN; replication and shedding

Virug targats naurons
Altered diatribution of tau, hyperphoephorylation and naurona ce
desth

2020

Acceptad 15 Septamber;

2020

Acceptad 7 Saptamber 2020;
pubfighad online & Septamber

pubfighed online 21 Septembsar,

i &t al., 2020

Jacoh stal., 2020

Spiks-containing SARS-CoV-2 pesudovirus transduced neural laysrs
within brain organoida (10% of neurona)

— ACEZ sxpression was sustained during the devslopment of brain
organoids

Meurons and astrocytes wers sparssly infectsd, but choroid plaxus
epithelial cella undervant robust infection

Accepted 7 October 2020;

Altered neurochemical
landscape

Pathological remodeling of
neuronal networks

Demyelination

Postinfectious immune
mediated processes, e.g.,
autoantibodies against
neurons

Mood changes, psychosis
Chronic fatigue syndrome

Neuromuscular
dysfunction

Accelerated brain aging
and neurodegeneration

Disturbed
neurodevelopment

Pellegrini et al., 2020

Song etal, 2021a

Padrozs st al, 2021

ACEZ sxprasaion in mature choroid plexus cells
— Tropiam of virus for choroid plexua epithelial cells but Rile to no infection
of neurona or glia

nfecton with accompanying metabolic changea in infacted and
neighboring neurona

— Mo type | interfaron response

Blocked with AGE2-antibodiss or cersbrazpinal fluid fram a COVID-18
patisnt

— Mon-permisaive infection of brainzpheras raflecting cortical brain-like
tigaus

SARS-CoV-2 infection of neural callz triggers an increassd pro-
inflammaetory cytokine respones

Wang, C. stal, 2021

Treeari ot al., 2021

Low-grads infaction of nsurons and aatrocytes that ia boostad in
neuron-aatrocyte co-culturse and organoides

Increaszsd infection of izogenic ApoE3/3 and ApoE4/d hiPSCs
Remdsesivir trestment inhibitz infaction

Asztrocytas, and neurone exprese low levels of ACEZ and TMPRESZ and
comespondingly &re not highly permizaive to infection

Achahon st al., 2021

Wang, L. et al., 2021

Glal cellz and celle of the choroid plexus were preferentially targsted in
cortical organoida

— ACEZ sxpreesion in infected callz

Mo viral replication and cell death invohing DNA fragmentation

pericyte-like cells (PLCa) integrated into a cortical organcid enhance
infection

— wvirug spreading to astrocyies and mediating inflammatory typs |
interfaron responsss

25


https://doi.org/10.14573/altex.2110131

Undifferentiated Differentiated

Angiotensin Converting
Enzyme Receptor 2 (ACE-2)
Expression

Emulate, Inc. | May 2020

Extracellular matrix and cell interactions

Cell shape and cyto-architecture

Tissue-tissue interactions

Mechanical forces

Dynamic flow system

Resident or circulating immune cells can be included

SARS-CoV-2pp in Human Airway Chips

100 4
80 -
*%

60 - *%
40 4
20
0-

& .

Si et al., 2021 Nat Biomed Eng | doi.org/10.1038/s41551-021-00718-9

Viral entry (%)

26


https://doi.org/10.1038/s41551-021-00718-9

Summary

MPS are human-relevant in vitro platforms to study infectious diseases and develop therapeutics.
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