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Emergency Level 1 Gown Design & Production 
Prof. Steven S. Saliterman, MD, FACP, Department of Biomedical Engineering 



An Exciting Two Weeks in April… 

 Day 1, Friday, April17, 2020 
 Global shortages of PPE. 
 17 BME students partnered with M Health Fairview Hospitals 

and Clinics to address an immediate dire shortage of 
healthcare provider level 1 gowns 

 Up to 10,000 gowns needed a day, up to 350,000 total!  
 Faced with escalating cases of COVID-19, the partnership 

considered procurement vs. design of gowns that could be 
mass produced quickly. 



The Gown for U Team 

Interview with Jennifer Brooks, Star Tribune. Not pictured are Dan Nguyen, Jasmine Nguyen, Ilsa Shobe and Jack Kotzenmacher. 



 Day 2, Saturday, April 18, 2020 
 Attempts to secure gowns from sellers locally and abroad 

were unsuccessful. 
 Working groups were formed to design and produce gowns: 

 Design Team 
 Materials Team 
 FDA Team 
 Manufacturing Team 
 Organization and Archiving Team  



 Day 3, Sunday, April 19, 2020 
 The College of Design joined our efforts. 
  The search began for a manufacturer of gown material and 

a “converter” – a company that takes the materials and 
produces gowns. 

  Day 4, Monday, April 20, 2020 
 Design meetings were held with M Health Minnesota. 



 Day 5, Tuesday, April 21, 2020 
 The design group completed preliminary drawings, 

prototypes and photographs to show converters for 
quotations. 

Nels Shafer, Student 



Gown Design – Revision 5, 4/27/2020 

Revisions continue – find the Technology Commercialization link on the last slide. 



 Days 6 – 12, April 22- 28, 2020 
 High level meetings with M Health Fairview, including 

physicians, nurses and administrators were held. 
 Criteria included design, availability, material, cost, 

production capacity, and reliability of delivery. 
 Meetings were held on-site with presidents and managers of 

Polar Plastics and Red Fox Innovations to produce custom 
polyethylene material – blue tinted, antistatic, rolled for ease 
of manufacturing, and FDA certified.  
 



Polar Plastics 

Polyethylene Film Production Steve Anderson, Will Telken 
and Eric Ave'Lallemant 

(Click for Video) 

https://youtu.be/03G5xDimRcU


 Day 13, Wednesday, April 29, 2020 
 Specifications for the materials and gown design were 

submitted to M Health Fairview to begin the purchase order 
process. 

 Day 14, Thursday, April 30, 2020 
 Material was manufactured at Polar Plastics and delivered 

overnight to Red Fox Innovations. 
 Day 15, Friday, May 1, 2020 

 Red Fox Innovations began production of gowns. 



Red Fox Innovations Production Line 

Pattern Cutting (Click for Video) Bonding Sleeves 30,000 Gowns Delivered 
as of 6/10/2020. 

https://youtu.be/8hCNOJMV-p0


Finished Gowns 

Nick Houkom, RN, Nurse Manager Pediatric CVICU & 
Teresa Cahill, RN, Nurse Manager Pediatric 

Emergency Department at M Health University of 
Minnesota Masonic Children's Hospital. 



StarTribune May 10, 2020 



WCCO TV Minnovators May 14, 2020 
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