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GLOBAL REACH

Media coverage: 6 continents, 45 countries
The Lung Bioengineering Team achieved global recognition, repeatedly making headlines around the
world. Video clips showcasing the Team’s groundbreaking work went viral, amassing more than 10 million
views across social media platforms. Engagement was highest among scientists, healthcare practitioners,
science communicators (journalists, bloggers, editors), and members of the public.
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A DECADE OF INNOVATION
LUNG BIOENGINEERING TEAM

MILESTONES
2010

2012

2011

2013

2013

2014

2016

2018

2020

2015

2016
2017 2019

INTELLECTUAL PROPERTY

> Airway lavage device

> Interventions for ex-vivo
lungs 

> Hydrofoam lung sealant

> Airway cell and fluid 
removal system 

> Robotic intrathoracic 
delivery system

> Thermographic diagnostic 
device and methods

> Environmental module 
and light-tight device

> Acoustic system to locate 
pulmonary air leak

> Cross-circulation systems 
(multi-organ, multi-day)

> Plasma exchange systems

> Device to provide patient 
with whole-organ 
function

Assess Support Repair
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11
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Focused on the development of innovative techniques and technologies, the Lung Bioengineering Team
established a diverse portfolio of intellectual property that spans novel biomaterials, medical devices, and
technical methodologies. Innovation was driven by unmet needs in lung assessment, support, and repair.

PUBLICATIONS

The Lung Bioengineering Team integrated complementary skill sets via close interdisciplinary collaboration
between bioengineers, surgeons, and domain experts across biomedical science and clinical care.
Through coordinated teamwork and a bold collective vision, the Team established a high-impact
publication record that includes six papers in the top 5% of all research outputs *scored by Altmetric.

The Lung Bioengineering Team published a series of primary research papers in world-renowned peer-
reviewed scientific and medical journals, including: Annals of Thoracic Surgery, Journal of Heart and Lung
Transplantation, Journal of Thoracic and Cardiovascular Surgery, Nature Biomedical Engineering, Nature
Biotechnology, Nature Communications, Nature Medicine, Nature Scientific Reports, Proceedings of the
National Academy of Sciences of the United States of America (PNAS), and Science Advances.
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Biomedical Engineering

Surgery

Medicine

Developmental Biology

Translational Immunology

Comparative Medicine

Clinical Perfusion

Pathology

Stem Cell Bio & Regen Med

Microbiology & Immunology

Pediatrics

Publications
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Biomedical Engineering

Translational Medicine

Thoracic Surgery

Heart and Lung Transplant

Conceptualization of 
bioengineering human 
lungs to address the 
shortage of organs for 
transplantation

U.S. patent filed: airway 
lavage device for cell 
replacement therapies

Isolation of lung 
extracellular matrix (ECM) 
from decellularized 
human lungs

Differentiation of human 
pluripotent stem cells into 
airway epithelial cells in 
lung ECM scaffolds

Cell replacement in extracorporeal 
human lungs perfused and ventilated on 
DEEP BReATHS system

Microvolume drug delivery to 
targeted generations of the 
pulmonary airway tree

De-epithelialization of 
extracorporeal lungs with 
preservation of functional 
pulmonary vasculature

Robotic microbronchoscopy 
with machine-vision 
guidance for targeted 
therapeutic applications

Recovery of injured human 
lungs by ‘xenogeneic’ cross-
circulation between human 
lungs and swine host

Conceptualization of lung 
cross-circulation as an 
interventional platform for 
organ support and recovery

U.S. patent filed: lung-
mimetic hydrofoam sealant 
to seal and heal air leaks

Transpleural microscopy of 
lung organoids and 
bioluminescent stem cells 
delivered into lungs

Regeneration of severely 
damaged lungs using cross-
circulation, extended to 4 
days with conscious host
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https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30358-1/fulltext
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30358-1/fulltext
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30358-1/fulltext
https://www.usnews.com/news/health-news/articles/2019-05-13/injured-lungs-can-be-regenerated-for-transplant-study
https://www.usnews.com/news/health-news/articles/2019-05-13/injured-lungs-can-be-regenerated-for-transplant-study
https://www.webmd.com/lung/news/20190513/study-injured-lungs-can-be-repaired-for-transplant
https://www.webmd.com/lung/news/20190513/study-injured-lungs-can-be-repaired-for-transplant
https://www.dailymail.co.uk/sciencetech/article-8517887/Human-lungs-damaged-transplant-fixed-hooking-living-PIG.html
https://www.dailymail.co.uk/sciencetech/article-8517887/Human-lungs-damaged-transplant-fixed-hooking-living-PIG.html
https://www.nature.com/articles/d41586-020-02080-3
https://www.nature.com/articles/d41586-020-02080-3
https://www.nytimes.com/2020/07/13/health/organ-transplants-lungs.html
https://www.nytimes.com/2020/07/13/health/organ-transplants-lungs.html
https://www.popsci.com/pig-lung-regeneration/?src=SOC&dom=tw&utm_medium=social&utm_source=twitter
https://www.popsci.com/pig-lung-regeneration/?src=SOC&dom=tw&utm_medium=social&utm_source=twitter
https://www.reddit.com/r/science/comments/hqibw5/severely_damaged_human_lungs_can_now_be/
https://www.reddit.com/r/science/comments/hqibw5/severely_damaged_human_lungs_can_now_be/
https://www.reddit.com/r/science/comments/hqibw5/severely_damaged_human_lungs_can_now_be/
https://stm.sciencemag.org/content/11/494/eaax9558.full
https://stm.sciencemag.org/content/11/494/eaax9558.full
https://stm.sciencemag.org/content/11/494/eaax9558.full
https://stm.sciencemag.org/content/11/494/eaax9558.full
https://nypost.com/2020/07/23/connecting-live-pigs-to-human-lungs-revives-them-for-transplant/
https://nypost.com/2020/07/23/connecting-live-pigs-to-human-lungs-revives-them-for-transplant/
https://www.foxnews.com/health/hooking-human-lungs-sleeping-pigs-boost-transplant-success
https://www.foxnews.com/health/hooking-human-lungs-sleeping-pigs-boost-transplant-success
https://www.foxnews.com/health/hooking-human-lungs-sleeping-pigs-boost-transplant-success
https://www.newscientist.com/article/2248535-damaged-human-lungs-revived-for-transplant-by-connecting-them-to-a-pig/
https://www.newscientist.com/article/2248535-damaged-human-lungs-revived-for-transplant-by-connecting-them-to-a-pig/
https://www.sciencemag.org/news/2020/07/damaged-donor-lungs-rescued-pig-blood
https://www.sciencemag.org/news/2020/07/damaged-donor-lungs-rescued-pig-blood
https://www.thetimes.co.uk/article/pigs-could-repair-donor-lungs-before-transplants-6mghncd5j
https://www.thetimes.co.uk/article/pigs-could-repair-donor-lungs-before-transplants-6mghncd5j
https://www.thetimes.co.uk/article/pigs-could-repair-donor-lungs-before-transplants-6mghncd5j
https://www.statnews.com/2020/07/13/connecting-donated-human-lungs-to-pigs-repaired-damage/
https://www.statnews.com/2020/07/13/connecting-donated-human-lungs-to-pigs-repaired-damage/
https://www.statnews.com/2020/07/13/connecting-donated-human-lungs-to-pigs-repaired-damage/
https://www.thenakedscientists.com/articles/interviews/repairing-injured-lungs-transplantation
https://www.thenakedscientists.com/articles/interviews/repairing-injured-lungs-transplantation

