Opportunity exists to reap social benefit in three
strategic engineering systems focus areas

. Engineering system:
Multiscale Mechanobiolo - - - -
Biomechanics gy A constellation of technologies to maintain
or restore the biomechanical form and
function of our system testbeds
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Preterm birth Pelvic floor disorders Healthy aging




Preterm Birth
Systems Testbed
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Our Team Spans Disciplines & Schools
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Preterm birth affects 10% of pregnancies and is
geographically variable within the US
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IMWEL rises to the call of action
from congress MEALTH

CAUCUS

BLACK

e The Black Maternal Health Momnibus Act of 2021
® Twelve individual bills
® Black Maternal Health Caucus
e The Tech to Save Moms Act
® Promote the integration and development of telehealth and other digital tools

® Reduce maternal mortality and severe maternal morbidity
® Close racial and ethnic gaps in maternal health outcomes.



Preterm birth costs skyrocket for second trimester

Expenditure Distributions Stratified by Gestational Age
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Preterm Birth increases both mortality and morbidity
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P rete r m B | rt h Phenotypic components of the preterm birth syndrome
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A preterm birth risk assessment tool to alert action can
be built with a mechanics-based approach
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Example: A preterm birth risk assessment tool to alert
action can be built with a mechanics-based approach

Given:
patient-specific metrics

Evaluate:
tissue loading

Identify:
clinical biomarkers

Engineering, medicine, &
industry partnership

Kristin Myers, Joy Vink, Sabrina Badir,

CuU CuU Pregnolia AG
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Time =0




Example: Patient-specific cervical stiffness and load pattern
predicts preterm birth better than clinical gold standard

High-Risk

Anatomy and 4 Cervical loading Improved risk
material stiffness simulation assessment
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A preterm birth risk assessment tool to alert action can
be built with a mechanics-based approach
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Changing the Clinical Paradigm

YEARS 1-2 YEARS 3-5

« Work with Research and Tech » Integrate biomechanics, « Work with industry, clinical and community partners
leads to exchange information mechanobiology, & bioinformatics in « Develop preterm birth alert systems to fit within accessible and
« Work with clinical and industry computational modeling to understand modern obstetric care
partners to initiate human tissue remodeling and loading « Test therapeutics drug targets to restore and maintain the
studies on viable monitoring « Validate cross-platform ex vivo systems health of pregnancy
tools and computational models
«  Work with community and « Develop biomedical devices and/or
iInnovation boards to guide therapeutic targets to restore maternal
device development and to find and fetal health using ex vivo systems
unmet needs and computational tools.
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Preterm Birth is an Impactful Systems Testbed

Affects 10% of all » ® N >
pregnancies ' @M A
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