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Preterm Birth as an Engineering Challenge

Michelle L. Oyen (Wayne State) NIH 10/8/24



Traditional Route for FDA Drugs and Devices
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No Mammals Represent Human Pregnancy

Benirschke’s Patho logy o f t he Human Placenta (2022) .  
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FDA Modernization Act 2.0 (Dec. 2022)
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Transform Maternal Health via Engineering
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Clinical Engineering Decision Tree

Michelle L. Oyen (Wayne State) NIH 10/8/24



Enabling Technology: Real-Time Models
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Pregnancy Digital Twin Beginnings

1 C-section scar rupture risk

2 Placenta transport 
function
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Global C-section Rates are Increasing...

Bet ran et  al., B M J  Global Health,  2021; Molina et  al., J A M A ,  2015.

Michelle L. Oyen (Wayne State) NIH 10/8/24



Global C-section Rates are Increasing...

Unicef dat a,  %  of births, yellow =  19%
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C-sections Have Long-term Consequences
The danger is acute in future pregnancies:
There is both a risk of scar rupture and a risk of implantation at the scar site, leading to ectopic 
pregnancy or placenta accreta.
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C-section Digital Twin Methods

Louwagie,  E . M.  et  al., P loS one, 2021
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C-section Digital Twin Third Trimester

Scot t  et  al. 2024, DOI:  10.1101/2023.11.03.565565
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C-section Digital Twin Third Trimester

Scot t  et  al. 2024, in preparation
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C-section Digital Twin Second Trimester

Baner jee et  al., Ult rasound in Obst et .  Gyneco l (2022)
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C-section Digital Twin Second Trimester

Louwagie et  al., P loS one (2021)
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Pregnancy and Engineering: Challenges
1. Interdisciplinary collaboration less common in Ob/Gyn 

than other fields (cancer, orthopedics, cardiovascular).
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Pregnancy and Engineering: Challenges
1. Interdisciplinary collaboration less common in Ob/Gyn than other fields 

(cancer, orthopedics, cardiovascular).
2. We need training image sets for AI/ML.
3. We need a mechanism to ethically harness the big data “natural 

experiments” in women’s health.
4. We need human cell sources and consistent biomimetic tissue scaffolds 

for in vitro studies. 
5. Better diagnosis shifts the need to better intervention and
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prevention but only with 
advances in mechanistic 
understanding.
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