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Tallying Open Source Maker Production
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PPE Shortages During a Pandemic

Source: CNBC Source: Bloomberg

https://www.cnbc.com/2020/03/04/hhs-clarifies-us-has-about-1percent-of-face-masks-needed-for-full-blown-pandemic.html
https://www.bloomberg.com/news/articles/2020-03-18/hospital-makes-face-masks-covid-19-shields-from-office-supplies


Medical Supply Shortages During a Pandemic

Source: The Sun
Source: Stat News

https://www.the-sun.com/news/576232/doctors-in-coronavirus-ravaged-italy-can-no-longer-give-ventilators-to-over-60s-because-of-chronic-shortage/
https://www.statnews.com/2020/03/21/coronavirus-plea-from-italy-treat-patients-at-home/


New PPE Required To Protect Communities

Source: CDC

https://www.cdc.gov/media/releases/2020/p0714-americans-to-wear-masks.html




Just-In-Time Inventory Management

“Most if not all of the medical 
products or protective-device 
companies in this country are 
operating at almost full capacity. 
That’s the reality of today’s economy; 
just-in-time delivery with no surge 
capacity.”

Michael Osterholm
Director of the Center for Infectious Disease Research & Policy

Advisor on Biden Transition Team’s COVID-19 Advisory Board

Source: Market Business News

https://marketbusinessnews.com/financial-glossary/just-time-definition-meaning/


Imported Medical Supplies
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Source: Peterson Institute for International Economics

https://www.piie.com/blogs/trade-and-investment-policy-watch/covid-19-chinas-exports-medical-supplies-provide-ray-hope.


China & COVID-19
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Price Surges & Unavailability

Source: UC Berkeley Labor Center

https://laborcenter.berkeley.edu/economic-and-health-benefits-of-a-ppe-stockpile/


Price Surges & Unavailability

Source: New York Times

https://www.nytimes.com/2020/11/17/magazine/n95-masks-market-covid.html


Logistics Failures
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Multi-day-long line of tractor trailers at Pudong Airport (Freight Lines)

Airlines transporting cargo in empty seats (Freight Lines)

https://www.freightwaves.com/news/deluge-of-medical-cargo-cripples-shanghai-pudong-airport
https://www.freightwaves.com/news/passenger-airlines-morph-into-cargo-carriers




Citizen Maker Response Overview
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Maker Supply Production Breakdown

Source: OSMS and NoM Community Impact Survey data



Source: Open Source Medical Supplies Project Library

Global Maker Design
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https://opensourcemedicalsupplies.org/library/?library=category


Global Maker Production Locations

 42,000 people 86 countries



Realtime Open Source Medical Supply Design
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Global Design Iteration

Prusa RC1
Developed by Josef Prusa for the 

Czech Ministry of Health

March 16, 2020

DtM Shield, Derivative of the RC1
Developed by Tim Prestero of Design That Matters for the 

University of Washington Harborview Medical Center

March 19, 2020

Listed on the NIH 3D-Print Exchange as 
appropriate for clinical settings

March 28, 2020



Design for Manufacturing

Our Human Planet
2-Liter Bottle Face Shield

Prusa RC1
3D-Printed Face Shield

Protohaven Proto Shield
Laser Cut Face Shield

Z-Verse ZShield Health
Injection Molded Face Shield



Novel Supply Designs

Ear Savers To Reduce Chafing From Masks

Mask Pleaters and Tape Folders To Increase Sewist Productivity

Intubation Boxes To Contain Aerosolized Virus



Medical Evaluation & Collaboration
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Government Participation
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Types of Makers
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● 81.6% of responding groups 
had fewer than 50 people

Total Production by Maker Organization Type

Size of Organizations That Responded

Source: OSMS and NoM Community Impact Survey data



Retooled Manufacturers
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● JBC Technologies Producing Die-Cut Face Shields



Makerspaces
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Artisan’s Asylum Volunteers Making Isolation Gowns

Open Works Volunteers Assembling Face Shields



Distributed Manufacturing Groups
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● The M19 Makerspace Collective Producing Over 1M Face Shields



Individual Makers
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Nicole Angell Sewing 2,350 Cloth Masks



Colleges & Universities
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University of Wisconsin-Madison Makerspace’s Badger Shield





Digital Resources

Source: OSMS and NoM Community Impact Survey data

Breakdown of What Digital Resources Were Helpful to Makers
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Manufacturing Resources
Manufacturing Equipment Utilized 
by U.S. Citizen’s Maker Response
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Funding & Donations

Financial & Material Support For Maker Groups
●

●
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● 93% volunteer labor created $271M 
worth of market value



Funding & Donations
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Source: The Coca Cola Company - “Face Shields to the Front Lines”

Source: GetUsPPE

https://www.coca-colacompany.com/news/face-shields-to-the-front-lines-coca-cola-north-america-makersrespond-address-critical-shortage-of-personal-protective-equipment


Design Repositories

Source: Open Source Medical Supplies Project Library

https://opensourcemedicalsupplies.org/library/?library=category


Design Repositories

Source: JOANN Pattern Library



Design Repositories

Wikifactory ViralResponse



Tracking and Mapping the Response 895 Groups



Coalitions & National Organizations



Coalitions & National Organizations



Coalitions & National Organizations





Source: Sean Zachary/OSMS British Columbia

Source: Ryan Finnigan/MakerLab Source: Kevin Pineda/OSMS North Jersey

Source: Ramses Galaz/GSE Biomedical Source: Something Labs

Source: David Rainosek



Distribution Locations % of Respondents

1 76%

2 72%

3 57%

4 54%

5 50%

6 49%

7 46%

8 41%

9 30%

Where Makers Distributed Supplies

Source: OSMS and NoM Community Impact Survey Data



Speed of Response

Source: OSMS Weekly Tally Data, 91-DIVOC

U.S. Maker Productivity vs. New U.S. COVID Case Rates, April-May 2020

●

● 42% in 16 weeks
653% in 5 weeks 50X faster growth rate



Minimum Order Quantities

Source: OSMS and NoM Community Impact Survey Data
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Helping Under-Resourced Communities

Source: Raelynn Cachini

●

Source: Protect Native Elders, July 2020 / Graphic: OSMS





Status of Maker Responders - “Active” 

Source: OSMS and NoM Community Impact Survey data

Status of Active, Responding Maker Groups (Fall 2020)

●
disconnected from demand

●



Status of Maker Responders - “Inactive” 

Source: OSMS and NoM Community Impact Survey data

Status of Inactive Maker Groups Regarding Future Production (Fall 2020)
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Continuing Demand

Source: Get Us PPE December Shortage Index

https://v9b3g8f2.stackpathcdn.com/wp-content/uploads/2021/01/PPE-Shortage-Index-December-2020-Get-Us-PPE.pdf


Continuing Demand

Source: Get Us PPE December Shortage Index

https://v9b3g8f2.stackpathcdn.com/wp-content/uploads/2021/01/PPE-Shortage-Index-December-2020-Get-Us-PPE.pdf




https://factorytwo.org/en


U.S. Government Involvement
●

●
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Two Key Questions

How can we build 
structures that integrate 

makers into the U.S. domestic response to crisis

What specific policies and support

at the local, state, and federal level, can 
be developed to support and sustain the Citizen Maker 
Response?  





Formalize the Citizen Maker Response Network
●

●



Fund and Incentivize the Citizen Maker Response
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Create a U.S. Digital Stockpile

●

●



Increase Opportunities for Crowdsourced Citizen 
Maker Innovation

●
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Streamline Pathways with Regulators and Testing 
Facilities for Open Source Designs
●

●
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Ensure Access to Raw Materials for PPE Production

●



Reduce the Burden of Liability
●
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Facilitate New Distribution & Delivery Pipelines 

●



Guarantee and Support a Domestic Market
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Thank you.
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