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https://systemsmedicine.pulmonary.medicine.ufl.edu/profile/laubenbacher-reinhard/
https://systemsmedicine.pulmonary.medicine.ufl.edu/profile/laubenbacher-reinhard/
https://systemsmedicine.pulmonary.medicine.ufl.edu/profile/laubenbacher-reinhard/
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National Institute of 
Dental and Craniofacial 
Research (nih.gov)
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https://www.bruceylee.com/bio
https://bioengineering.ucsb.edu/events/all/2023/carlos-lopez-phd-altos-laboratories-model-certainty-biochemical-reaction-networks
https://bioengineering.ucsb.edu/events/all/2023/carlos-lopez-phd-altos-laboratories-model-certainty-biochemical-reaction-networks
https://bioengineering.ucsb.edu/events/all/2023/carlos-lopez-phd-altos-laboratories-model-certainty-biochemical-reaction-networks
https://bioengineering.ucsb.edu/events/all/2023/carlos-lopez-phd-altos-laboratories-model-certainty-biochemical-reaction-networks
https://bioengineering.ucsb.edu/events/all/2023/carlos-lopez-phd-altos-laboratories-model-certainty-biochemical-reaction-networks
https://www.nidcr.nih.gov/grants-funding/grant-programs/staff-contacts/orlando-lopez
https://www.nidcr.nih.gov/grants-funding/grant-programs/staff-contacts/orlando-lopez
https://www.nidcr.nih.gov/grants-funding/grant-programs/staff-contacts/orlando-lopez
https://www.nidcr.nih.gov/grants-funding/grant-programs/staff-contacts/orlando-lopez
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https://engineering.jhu.edu/faculty/feilim-mac-gabhann/
https://engineering.jhu.edu/faculty/feilim-mac-gabhann/
https://engineering.jhu.edu/faculty/feilim-mac-gabhann/
https://www.downstate.edu/faculty/pharmacology/lytton.html
https://www.downstate.edu/faculty/pharmacology/lytton.html
https://www.downstate.edu/faculty/pharmacology/lytton.html
https://inl.elsevierpure.com/en/persons/maria-coelho
https://inl.elsevierpure.com/en/persons/maria-coelho
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https://www.nibib.nih.gov/about-nibib/staff/grace-cy-peng
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https://aps.unc.edu/faculty-member/pasour-virginia/
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https://esizikova.github.io/
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Engineering (jhu.edu)
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https://www.bme.jhu.edu/people/faculty/natalia-trayanova/
https://www.bme.jhu.edu/people/faculty/natalia-trayanova/
https://www.bme.jhu.edu/people/faculty/natalia-trayanova/
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https://www.researchgat
e.net/profile/Sandy-
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www.imagwiki.nibib.nih.gov
Please use the IMAG wiki to post all your questions and comments during the meeting!

• Click on the agenda, and go to the link for the current session
• Post your Q&A and the speakers will respond there too!

http://www.imagwiki.nibib.nih.gov/
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MAJOR ROLES 

Moderator 

Speaker/Panelist 

Scribe 
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Post your 
comments in the 

session pages

BDT Component 
Parts

Day 1 & Day 2 
Presenters

Search for your 
Team

Where are we 
meeting for 
Bocce Ball?

Not too late to 
submit your final 

PDFs!

2024 Teaming4BDT

2024 Teaming4BDT



NETWORKING EVENTS

GUIDE 19

Day 1

Attended Poster Session - Poster Rooms 

(10:15 - 10:45am, 4:00 - 4:30pm)

Lunch and Networking - Pike & Rose 

(11:45 - 1:00pm)

Happy Hour and Dinner - Pinstripes 
Bethesda 

(5:30 - 7:00pm)

11920 Grand Park Ave.
North Bethesda, MD 20852

Day 2
Attended Poster Session - Poster Rooms 

(10:15 - 10:45am, 2:45 - 3:15pm)

Lunch and Networking - Pike & Rose 

(12:00 - 1:15pm)

Day 3
Attended Poster Session - Poster Rooms 

(10:00 - 10:30am)

Lunch and Networking - Pike & Rose 

(12:30 - 1:45pm)
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Covered Parking

Open Parking

Pike & Rose

Pinstripes

Starbucks

Food

Food
Food

Food

Food



Remember the BELL?

• Dedicated timer on podium
• 1 ring on bell – 2 minutes left
• 2 rings -  please stop



Foundational Research Gaps 
and Future Directions for 
Digital Twins

RE PORT B RI E FI NG 

Karen Willcox (chair), Caroline Chung, Jim Kinter, 
Irene Qualters, Brittany Segundo

December 15, 2023

https://www.nationalacademies.org/
digital-twins

https://www.nationalacademies.org/digital-twins
https://www.nationalacademies.org/digital-twins
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Digital Twin?

Digital Twin?

Digital Twin?

Digital Twin?

Biomedical 
Digital Twin?

Biomedical 
Digital Twin?

This is how I 
interpret 
what you 

mean
This is 
what I 
mean

Let’s use the same benchmark!



A Digital Twin is More Than Just Simulation and Modeling
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A Digital Twin is More Than Just Simulation and Modeling

28

NASEM DT Components for discussion

1. Fit-for-Purpose BDT

2. Verification, Validation and Uncertainty 

Quantification (VVUQ)

3. Modularity/Interoperability/Systems of 

Systems mindset

4. Physical assets/data 

collection/sensors

5. Mathematical and statistical 

foundations for BDT

6. Virtual to Physical Control Algorithms/ 

Expert in the loop

7. Ethical, security issues
8. Sustainability, regulatory issues

9. Data/Knowledge systems



Digital Twin 
Challenges

• Levels of complexity
• Levels uncertainty

What needs to be predicted?

• Mechanistic model development
• AI/ML model development

What can be modeled and simulated?

• For model development
• In real-time

What measures need to be captured?

• Appropriate sensors (measurement technologies)
• Computing and storage requirements

Is the technology in existence?

• Privacy, Consent
• Appropriate physiological correlates

Ethical Issues

“Fit for Purpose”

VVUQ in 
Dynamic Assets

Bidirectional 
Real-time Data

Interoperability

Democratized 
Access
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