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e Open Source Medical Supplies & Nation of Makers teamed up
to measure and report on the open source emergency maker
response to COVID-19-induced medical supply shortages.

Our goal is to spread this information and these best
practices far and wide, and educate policymakers around the
country about how best to coordinate and sustain their
grassroots maker efforts.
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Open Source Medical Supplies &(

e Founded on March 10, 2020 to help makers fight COVID-19
OSMS

e Began as an open source ventilator project on Facebook

e Pivoted to become the “Open Source COVID-19 Medical Supplies”
Group, and an effort to empower makers around the world with the
info they needed to make supplies locally

Became a 501(c)3 non-profit project hosted by RESOLVE and funded
by Schmidt Futures, the Patrick J. McGovern Foundation, Toyota
Research Institute, and private donors
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Nation of Makers v

e Founded in 2016 to support maker organizations through NATION®
community building, resource sharing and advocacy MAKERS
501(c)3 non-profit organization, fiscally-sponsored by Strong City
Baltimore
Provided regular information updates, access to resources, PPE
production funding, and calls to action via its network throughout
the COVID-19 pandemic
Co-producer of the weekly “Plan C" community show with Make:
Community
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Highlights

" S
48.3+ Million $271 Million

Units of Medical Supplies Delivered Worth of Supplies Manufactured

38 = &
42,000+ 1,878+ 86

Citizen Responders Individuals & Groups Tracked Countries with Local Response Efforts

93%

Volunteers
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Tallying Open Source Maker Production

Gui Cavalcanti @
e © Admin . April 10,2020 - @
IT'S TALLY TIME! WHERE ARE YOU, AND WHAT DID YOU MAKE THIS
WEEK?

It's time for our weekly tally of how many medical supply items this
group has made, around the world. We are doing this every Friday to
help keep track of how this group has stepped up to the challenge of
providing for their local communities.

Please comment below with the number and type of supplies that
you made, starting Saturday morning (April 4) and ending end of day
today. Please also tell us where you are. If at all possible, include a
picture showing your assembly process or results.

Yes, we know a poll would be faster. The point of this thread is to a)
safeguard against scammers or misinformation campaigns inflating
results, b) create a public record we can send to everyone around the
world showing what this open source movement is capable of, and ¢)
help connect people working in similar locations.

This post will be open for 24 hours to collect responses. We will then
close it, tally up the week, and post the results.

@ #Help Needed
QO'.’ 127 737 Comments 70 Shares

oY Like > Share

View previous comments

? Gui Cavalcanti @ ©
® It has been 24 hours, so we are locking this poll!

THANK YOU EVERYONE, THIS IS AMAZING WORK!!! We'll
get you this week’s results as soon as we can. ... See
More

Like - 41w Q0 11
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Community Impact Survey

Are you reporting for an organization or for your own individual
efforts? *

| am reporting data for my entire group or organization
| am part of a group but only reporting my personal data

| am an individual maker reporting my personal data

We are collecting data from both active and inactive groups. Are
you currently producing PPE or medical supplies? *

Yes

No

Organization's Facebook page or group URL:

If different than above website link

“®", Fab Foundation -
(Q’ November 30, 2020 - @

TODAY is the last day to fill out the COVID-19 Fab Labs Survey!

Has your lab been providing PPE or other COVID-19 relief to your
community? Fill out the survey and share with other Fab Labs. Thank
you to everyone that has already participated!
https://www.surveymonkey.com/r/JSKNHXW#FabFndn
#FabFndnNews #FabLabNetwork #DigitalFabrication
#FabDoesNotWait #Covid19

FAB LABS

Covid-19 Survey

Help us map the Fab L stworks Impact

OO Michele Turco, Abul Hasnat M Solaiman and 11 others
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Outline

e The Problem
o The Causes
The Citizen Maker Response

o Who Produced Supplies

o Critical Resources for Design and Production
The Impact of the Response
The Problem, Evolved
Opportunities for Policy Reform
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The Problem
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PPE Shortages During a Pandemic

S2ECNBC Q

HHS clarifies US has about
1% of face masks needed for
‘full-blown’ coronavirus
pandemic

PUBLISHED WED, MAR 4 2020-1:55 PM EST
UPDATED WED, MAR 4 2020-3:12 PM EST

Berkeley Lovelace Jr.
¥ @BERKELEYJR

SHARE f ¥ in M

KEY POINTS

® HHS clarified Wednesday that the U.S.
has about 1%, not 10%, of the required
respirator masks that would be needed
if the COVID-19 outbreak were to erupt
into a pandemic.

Source: CNBC

Prognosis
Hospital Workers Make Masks From
Office Supplies Amid U.S. Shortage

‘We're not getting new supplies and our stores are almost depleted.’

By Ben Elgin and John Tozzi
March 17, 2020, 8:17 PM PDT Updated on March 18, 2020, 5:45 AM PDT

Source: Bloomberg
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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

IMPOSSIBLE CHOICE Only patients
under 60 are getting ventilators in
Italy as hospitals are overwhelmed by
coronavrius crisis

Felix Allen
Mar 23 2020, 5:21 ET | Updated: Mar 23 2020, 10:02 ET

u m $ Comment now

Practise Self-isolate
social with cough
distancing or fever

DOCTORS in coronavirus-ravaged northern Italy have been told to save
ventilators for under-60s because of a desperate shortage, according to
reports.

One medic said older patients are not being offered life-saving treatment

as hospitals have been overwhelmed by thousands of critically ill sufferers.

Source: The Sun

NS NATIONS
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A plea from doctors in Italy: To avoid
Covid-19 disaster, treat more patients at
home

By SHARON BEGLEY @sxbegle / MARCH 21, 2020 Reprints

“We are far beyond the tipping point,” Nacoti and his colleagues write. With 70% of ICU beds
reserved for critically ill Covid-19 patients, those beds are being allocated only to those “with
areasonable chance to survive,” as physicians make wrenching triage choices to try to keep
alive those who have a chance. “Older patients are not being resuscitated and die alone
without appropriate palliative care, while the family is notified over the phone, often by a
well-intentioned, exhausted, and emotionally depleted physician with no prior contact,” they

report.

Most nearby hospitals in the wealthy region are “nearing collapse while medications,
mechanical ventilators, oxygen, and personal protective equipment are not available,” the

physicians write.

Other health care in northern Italy has come to a near-halt, they report: The system
“struggles to deliver regular services, even pregnancy care and child delivery, while

cemeteries are overwhelmed ... [V]accination programs are on standby.”

Source: Stat News
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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

CDC calls on Americans to wear masks to prevent
COVID-19 spread

JAMA editorial reviews latest science, while case study shows masks prevented COVID spread

Press Release

For Immediate Release: Tuesday, July 14, 2020
Contact: Media Relations
(404) 639-3286

Americans are increasingly adopting the use of cloth face masks to slow the spread of COVID-19, and the latest science
may convince even more to do so.

In an editorial published today in the Journal of the American Medical Association (JAMA), CDC reviewed the latest
science and affirms that cloth face coverings are a critical tool in the fight against COVID-19 that could reduce the spread
of the disease, particularly when used universally within communities. There is increasing evidence that cloth face
coverings help prevent people who have COVID-19 from spreading the virus to others.

“We are not defenseless against COVID-19,” said CDC Director Dr. Robert R. Redfield. “Cloth face coverings are one of
the most powerful weapons we have to slow and stop the spread of the virus - particularly when used universally within
a community setting. All Americans have a responsibility to protect themselves, their families, and their communities.”

This review included two case studies out today, one from JAMA, showing that adherence to universal masking policies
reduced SARS-CoV-2 transmission within a Boston hospital system, and one from CDC's Morbidity and Mortality Weekly
Report (MMWR), showing that wearing a mask prevented the spread of infection from two hair stylists to their
customers in Missouri.

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

The Causes
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Just-In-Time Inventory Management

JUSt In Tlme “Most if not all of the medical

products or protective-device
companies in this country are

Inventory Manager  CuStmer operating at almost full capacity.
Contacts Suppliers | places order
That's the reality of today’'s economy;

just-in-time delivery with no surge
capacity.”

) Suppliers

Production Line

- W Michael Osterholm

ol

Deli f . . . .
:r';g?cf Advisor on Biden Transition Team'’s COVID-19 Advisory Board

Director of the Center for Infectious Disease Research & Policy

NATIONS DESIGN | MAKE | PROTECT
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https://marketbusinessnews.com/financial-glossary/just-time-definition-meaning/

Imported Medical Supplies

All personal protective equipment (PPE)

Share of imports from China Share of imports from ROW

EU el 50%

(VL 48 52
. ————————————————

All countries kS 57

Mouth-nose-protection equipment
EU il
Us Y

WEN
ojwo

Source: Peterson Institute for International Economics

e 70% of the U.S." mouth-nose PPE comes from China
e 48% of the U.S. PPE generally comes from China

e China quarantined 760 million people at the start of
COVID-19, shutting down all manufacturing right as
exponential demand began
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https://www.piie.com/blogs/trade-and-investment-policy-watch/covid-19-chinas-exports-medical-supplies-provide-ray-hope.

China & COVID-19

e January 11th, 2020: Half the Population of China, 760 Million,
Now Locked Down

o China records its first
death from COVID-19

e January 21st, 2020:

o Virus detected in Japan,
South Korea, and the U.S.

e February 15th, 2020:

o China locks down over
half of its own population
and shutters factories
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Price Surges & Unavailability

Cost $ million

B0 ciny sanph Unit price (per million workers)
(per million Non- Non-

workers) Pandemic Pandemicl] % Markup IPandemic Pandemic Savings
N95 14,050,662 $1.27 $5.90 465% $17.80 $82.90 $65.10
Surgical masks 18,101,324 $0.05 $0.55 1100% $1.40 $15.50 $14.10
Face shields 14,050,662 $0.50 $4.50 900% $7.00 $63.20 $56.20
Gowns 28,101,324 $0.50 $5.00 1000% $14.80 $147.90 $133.20
Shoe covers 28,101,324 $0.11 $0.12 109% $3.10 $3.40 $0.30
Exam glove pairs | 126,455,958 $0.04 $0.12 300% $5.10 $15.20 $10.10

AXO0OSMS

Open Source Medical Supplies

NATIONS
MAKERS

Source: UC Berkeley Labor Center
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https://laborcenter.berkeley.edu/economic-and-health-benefits-of-a-ppe-stockpile/

Price Surges & Unavailability

Abraar Karan @ @AbraarKaran - 2h
Replying to @AbraarKaran

2/ "Steve Francis, a special agent in an
investigatory division of the D.H.S,, told
me that the illicit PP.E. market was so
profitable that some transnational
criminal organizations turned from
smuggling humans and narcotics to
moving masks."

Wow. #Covid19 #BetterMasks
O 1 1 33 Q 59 <

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

Logistics Failures

e Ocean shipping is now 400%
more expensive than
pre-pandemic levels

e Ocean containers and berths
are sold out for months

e 75% of containers heading
back to China are empty

e 50% of air freight flies on
airlines; commercial flights
dropped by as much as 90%

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

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

The Citizen Maker Response
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Citizen Maker Response Overview

AXO0OSMS

48.3 million units of supplies
Market value of $271M

52% face shields

16% isolation gowns

12% cloth masks

5,872,292

Developed an entire medical
design ecosystem, from masks,
to gowns, to PAPRs, to
ventilators, as communities
needed new supplies

NATIONS

Maker Supply Production Breakdown

25,198,046

@ Face Shields
@ Disposable Protective Gowns
@ Cloth Masks
@ Face Shield Frames & Visors
@ Ear Savers/Hooks
@ Other PPE/Medical Devices
Reusable Protective Gowns
Gloves
@ Door Openers
@ NO5 Level Respirator
Rigid Respirators
@ Surgical Level Masks
@ Surgical Caps
Mask Frames
PAPR Hoods
@® Window Masks
@ Ear Saver Headbands
Nasal Swabs
Shoe covers
others

Source: OSMS and NoM Community Impact Survey data

Open Source Medical Supplies

MAKERS
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Global Maker Design

AXO0OSMS

Hundreds of individual
designs across dozens of
supply categories

Designed for processes
ranging from scissors to
injection molding

Many new types of medical
supplies, distributed
manufacturing
infrastructure, and PPE
invented for the COVID-19
pandemic

NATIONS

eeeeeeeeeee

Source: Open Source Medical Supplies Project Librar,

ooooooooo Nose Bridge Supports Examination Gloves s
i\ i o
ace Masks-3Dprinted | FaceShiells  Goggles Gowns Hand Sanitizer Hand Washing Stations
D =D
sy A () RIS
s o3
Hospital Beds umps. Laryngoscopes Mask Pleaters irators Negative Pressure Rooms
D =D
Non-Contact Thermometers. Noninvasive Ventilation Helmets Oxygen Concentrators Oxygen Masks Powered Air Purifying Respirators/PAPR Pulse Oximeters
Loro oY o) Loro oY v ) "
Scrub Caps s ‘Shoe Covers Sneeze Guards/Transparent Partitions | SterilizationTunnels | Stethoscopes
O =D Loro oY ores )
. =
|,
0 VB
£l
SSSSS ece tion. Valves & Adapters /en lachines
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Open Source Medical Supplies
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https://opensourcemedicalsupplies.org/library/?library=category

Global Maker Production Locations

At least 42,000 people working in 86 countries

KIOSMS gy NATIONZ DESIGN | MAKE | PROTECT



Realtime Open Source Medical Supply

Large open source design
forums featured 10,000 to
74,000 people working
together to rapidly
collaboratively design
medical supplies

OSCMS, Helpful Engineering,
JOGL, ViralResponse, Prusa,
NoM and others served as
centralized focal points

Jonathan Figler
May 15 at 1:51 PM - Q
‘What material /padding would you recommend to put on the hard

plastic inside of the headband for someone who will wear for a few
hours at a time?

Bruce Davies ooe
“ May 15 at 1:50 PM - @
Does anyone know of a set of plans to build a helmet non-invasive
ventilator? We can do all the components but the vinyl hood.
Fabricating it seems to allude us. If some one has plans, pattern,
suggestions for materials and whether they glue or heat seal the
material we'd love to see them.

This is the kind of device I'm thinking about......

Design

1 Lakshan Fernando

g May 11 at 12:03 PM - @
Hi Everyone, I'm trying to make a uvc sterilising prototype box using
uvc lamps readily available in the market. Those bulbs emits a bluish
color light. How do i check it's really uvc?
Second question is, does uvc get blocked by acrylic? I'm to place an
acrylic sheet on top of one lamp to serve it as a tray to allow more
lights to fall on objects from underneath. So i need to know this.

One more question is, does aluminium foil reflects uvec and it would
be effective to disi... See More

Kaley Griswold
May 12 at 8:00 AM - Q@

1 just have to share this great fit!

I'm a nurse and started making masks out of our need at work whi
this started. | believe | had a good fit with a normal pleated masks
and tunnel/channel for elastic. | have been meaning to try the
pattern from Iris Luckhaus for a bit and finally got around to it
tonight. I'll admit it was intimidating for a decent but novice sewer
reality, it was not hard at all with the steps broken down in the link
and only minor adjustments to wha... See More

SA<OSMS

Open Source Medical Supplies
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MAKERS
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Global Design Iteration

Prusa RC1
Developed by Josef Prusa for the
Czech Ministry of Health

March 16, 2020

SAXOSMS NATIONS

DtM-v3.0 Face Shield SIDE VIEW, Buttonhole a

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

m NIH 3D Print Exchange

DtM-v3.1 Face Shield PPE, 3D printable headband NO LOGO

.@ This design has undergone review in a clinical setting and has been found o
[67°) appropriate when fabricated with the printer type and materials specified.

L

‘ tprestero
Remix It I Printed This

‘ Other version(s) of this model: View All ‘

Model ID 3DPX-013359
Category Labware & Devices
Device Use Safety and Personal Protective Equipment

Keyword(s)
PPE, 3D Printed Face Shield, face-shield, Face shield PPE,
Face Shield for 3D Printing

The following refers to: 3DPX-013359

The FDA has authorized production of protective face shields
outside of the normal clearance pathway during the COVID-19
pandemic, based on Part 5, section D of the “Enforcement Policy
for Face Masks and Respirators During the Coronavirus Disease
(COVID-19) Public Health Emergency Guidance for Industry and
Food and Drug Administration Staff." This face shield has
undergone review in a clinical setting and is recommended when
fahricated a inctricted

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

) DOWNLOAD &

DOCUMENTATION  ATTRIBUTION HOW TO MAKE | GENERAL INFORMATION

March 28, 2020

Open Source Medical Supplies MAKERS
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Design for Manufacturing

Our Human Planet Prusa RC1 Protohaven Proto Shield Z-Verse ZShield Health
2-Liter Bottle Face Shield 3D-Printed Face Shield Laser Cut Face Shield Injection Molded Face Shield

ZNOSMS NATIONS DESIGN | MAKE | PROTECT
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Novel Supply Designs

Mask Pleaters and Tape Folders To Increase Sewist Productivity

CTURN |

OFF
ALL

K i

Ear Savers To Reduce Chafing From Masks

Intubation Boxes To Contain Aerosolized Virus

Open Source Medical Supplies
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Medical Evaluation & Collaboration

e Clinicians participated in design processes like never before
o Called makers to action to design and produce supplies
o Formed partnerships between makers and hospitals
o Developed new supplies themselves

o Tested custom medical supplies for efficacy, and
sometimes publicly supported certain designs

o Provided demand data to makers

ZXOSMS MAKERS DESIGN | MAKE | PROTECT



Government Participation

e FDA proved helpful and nimble for a government agency

o Approved Emergency Use Authorizations for certain
products (like face shields and intubation boxes) which
helped alleviate liability concerns

e NIH hosted supply designs informally

o Clinically reviewed designs in the NIH Print Exchange
helped create trust in the maker movement broadly

e Some local and state governments worked directly with
their maker movements to support them
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Who Produced Supplies
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Typ e s of M a k e r s Total Production by Maker Organization Type

Retooled Small Manufacturers

PY Retoo I ed M an ufa CtU rers: 42% Makerspaces or FabLabs 12,826,364

5,601,434

16,617,615

Distributed Online Groups

| Makerspaces or Fab La bSI 22% College / University Groups

Individual Makers 3,033,443

5,479,484

e Distributed online groups: 8.5%

K-12 School Groups 1,151,904

e Universities & Col Ieg es: 8.1% Size of Organizations That Responded

@® Individual maker -
no outside
collaboration

@ 16-50 people

® 6-15 people

® 1-5 people

@ 101-500 people

@ 50-100 people
501-1000 people
1001-4000 people
4000+ people

e Individual Makers: 3.4%
e K-12 Schools: 1.2%

e 81.6% of responding groups
had fewer than 50 people

Source: 0SMS and NoM Community Impact Survey data
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Retooled Manufacturers

e Small-to-medium-size manufacturers
produced more supplies than any other
maker category by:

o Sharing high-volume medical supply
designs early

o Making tooling for high volume
manufacturing equipment and
refocusing production staff

o Forming manufacturing partnerships
with healthcare

e Notable examples include Kaas Tailored, JBC Technologies Producing Die-Cut Face Shields
Daniels Wood Land, Budmen, Z-Verse and
others

ZXOSMS MAKERS DESIGN | MAKE | PROTECT



Makerspaces

e Makerspaces played a pivotal role in the
Citizen Maker Response by:

o Being design hubs that could prototype
supplies for healthcare institutions

o Being manufacturing hubs capable of
high volumes with existing equipment
o Being distribution hubs for new supplies

o Having memberships predisposed to
both volunteerism and manufacturing

e Notable examples include Artisan’s Asylum,
Maker Nexus, MakerLab, Makelt Labs, Open — g s
Works and others >~ ) M=\

Open Works Volunteers Assembling Face Shields

ZXOSMS MAKERS DESIGN | MAKE | PROTECT



Distributed Manufacturing Groups

e New distributed online networks of
fabricators produced significant
quantities of supplies by:

o Centralizing design decisions,
coordination, and demand for
supplies while distributing
fabrication responsibilities

o Aggregating enough manufacturing
equipment via sheer volume of
volunteers

( Notable examples include the M19 The M19 Makerspace Collective Produciﬁg Over 1M Facé Shields
Collective, Z-Verse, lllinois PPE Network,
JOANN, Something Labs, and others

XIXOSM NATIONS DESICN | MAKE | PROTECT
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Individual Makers

e Individual makers were well-positioned to
help their communities by:

o Being responsive to the needs of
healthcare workers, while sharing
refined designs for those needs e ‘ \;Zw\\\\\\\}\%f

o Producing large numbers of helpful, =
simple supplies for communities

o Remaining agile and being able to
produce supplies for new
communities quickly

e Notable examples include Dave O'Meara,
Nicole Angell, Nick Franklin, and many
others around the globe

Nicole Angell Sewing 2,350 Cloth Masks

ZXOSMS MAKERS DESIGN | MAKE | PROTECT



Colleges & Universities

e Colleges and Universities were uniquely
positioned to help the response by:

o Having both makerspaces and
hospitals on-campus or in-network

o Having experienced faculty and staff
that could cross departments

o Being familiar with open source
ethos, the need for testing, and
production requirements

University of Wisconsin-Madison Makerspace’s Badger Shield

o Having trained students on-hand

e Notable examples include the University of
Wisconsin-Madison, Case Western Reserve
University, and Modesto Jr. College

ZXOSMS MAKERS DESIGN | MAKE | PROTECT



Critical Resources for
Design and Production
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Digital Resources

Breakdown of What Digital Resources Were Helpful to Makers

Individual introductions to others doing the same work as you
OSCMS Facebook group ‘

Funding/grant opportunities

Nation of Makers community forums

GetUsPPE or similar supply and demand matchmaking platforms
Webinars/conference sessions on relevant topics

OSMS Project Library

OSMS Local Response guide

OSMS Slack workspace

0% 10% 20% 30% 40%

Source: OSMS and NoM Community Impact Survey data

e Makers valued introductions and networking ©® ©Only 30.9% reported that
to others doing similar work the most, whether ~ funding and grant
individually or in specific forums opportunities were helpful

FIXOSMS ey NATIONS DESIGN | MAKE | PROTECT
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Manufacturing Resources

e All makers had access to some Manufacturing Equipment Utilized
form of fabrication equipment by U.S. Citizen's Maker Response

e Most makers had access to a Manufacturing Process % of U.S. Respondents Using Process
rapid prototyping toolset - 3D 3D Printing 641%
printing, sewing and laser Sewing 8%
cutti ng Laser Cutting 37.6%

e Asthe pandemic wore on, Die Cutting 10.6%
makers shifted to higher Vacuum Molding 93%
productivity processes that InjectionMolding i
required investment in tooling Ry L

Source: OSMS and NoM Community Impaoct Survey data
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Funding & Donations

e Roughly half of makers had
materials donated, and one third of

Financial & Material Support For Maker Groups

makers were paid for supplies Support Type % of Respondents
oy . Materials Donations 4789
e Most makers utilized their own S 5
Payment for Supplies 29.49
money or networks to pay for Crowdfunding Campaigns 238
SuU pp|IeS they were ma k|ng Individual Donor or Foundation Grants 20.2%
e Only 2.8% of makers received money SRIpate SPaRsRITiR =
Government Funding 2.8%
from the government, though 24%

reported creating partnerships with
government

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

A<OSMS NATIONS DESIGN | MAKE | PROTECT
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Funding & Donations

e Funding and support came from donors and
corporate sponsorships S
e Get Us PPE created multiple Get Us PPE
maker-focused Grants to spur maker
production of PPE such as hospital
gowns and deliver to places in need

Source: GetUsPPE

e Coca Cola donated 100 metric tonnes of
PETG plastic sheets for face shield
production by makers

e 3D print filament suppliers like
MatterHackers and Keene Village

Plastics donated material for PPE :77 — ogether [
= vecan ©) e
e Industrial suppliers like McMaster-Carr = e i

donated prototyping supplies

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

. Categories Search

Attributes

L
Search list Q ! ‘ %l

> ? Medical Status
. N
v =& oifficulty
[Jeasy Hela Disposable Gown Bubble Helmet Dr. Yuri Gelland Simple Sewcial Distancing PAPR Glia Stethoscope Mask Comfort Strap
Bubble Helmet - Hood Only

|| Easy Intermediate

D | |use case )
> [ 1D Project Type ‘ ‘ No image available
D [ ]48 General skills / Tools g

Surgical Mask Band- Surgical Mask Tension BC Apparel & Gear Tyvek Soft Facemask Prusa Printer Silvana UW Madison PAPR - Hood
Extra Security V2 Release Band Washable Fabric Gown Decathlon Mask Adapters Only

Q

Categories

@Aerosol Boxes
—
% Bias Tape Makers a—
:O;LSDoor Openers r
@D Ear Savers & Nose Bridge Supports
@ BT oS MIT Intubation Station UBC CovidBox UW Badger Box Blivande Makerspace Open-Mask COVID-19
Disposable Gown Decontamination Toolkit

@ Fabric Face Masks

@ Face Masks- 3D printed

Source: Open Source Medical Supplies Project Librar,
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https://opensourcemedicalsupplies.org/library/?library=category

Design Repositories

JOANN Shopping  Coupons & Weekly Ad Search for products, brands, inspiratio Q Q) senlsando,ca A [0

own right here!

Shop pre-made masks and find o | .
everything you need to make your @ é
N

PROJECT:

face masks & cove;ings (146)

EARNING

MEDIATYPE CRAFTING TIME v SKILLLEVEL v BRAND CUSTOMER RATINGS MORE FILTERS + SORTBY: NewProducts v

© rm ©

Beginner ©® Under 1 Hour Beginner (@© Under 1 Hour Beginner ©® 1-2 Hours Beginner @© 1-2 Hours Beginner ® Under 1 Hour Beginner © 1-2 Hours
Cotton Shaped Face Mask Structured Holiday Vintage Cotton Face Mask Adult Ugly Swester Mask Adult Reindeer Cotton Mask Adult Santa Mask Kids EIf Mask
¥ Ye i (26) e de ok (23)

LEARN MORE | | LEARN MORE | | LEARN MORE | | LEARN MORE ‘ | LEARN MORE ‘ | LEARN MORE

Source: JOANN Pattern Library
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Design Repositories

NIHeoo
3

MAKERBOT
® THINGIVERSE

PRINT
EXCHANGE

S X -

MatterHackers Wikifactory ViralResponse
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895 Groups

Tracking and Mapping the Response

|
é’ FIND THE MAKERS = United States ~ English ~ g rAQ Partners Share ~ Q. Add Makerspace <& Find The Masks

N s

FIND THE MASKS
2

Make PPE & get it into the hands of those who need i
Coordinate with a maker group near you. Questions? Read our Maker FAQ.
Want to find requesting institutions near you? Check out Find the Masks.

Q search by location Use my location

Arctic Ocean

Reset map & list

‘ 10
Website https://www.facebook.com/groups/740678913005488/

(o] Description Open Source Printing
NATIONS
MAKERS

3DCrowd UK Q
Nigera eviona

nezuela
Website www.3Dcrowd.org.uk col 21, 3
Description Group of volunteers working to plug gaps in the traditional PPE supply chain daily. N & D ‘Guinea
Bolw ( \4
Are you taking volunteers? Yes 20 Madagascar Indian / )

Greenland

Tetand

Germany -~ Usraine. i
France 2% K Mongolia
-
Spein 2
North Turkey

China . ““‘;‘
oo D, @

uye (41 %
Mesico Soud Arabia o @ 18

Ml Niger Sudan
Chad

South - South Ocean sy
Pacific Atlantic \ &)
Ocean 10 Ocean ‘South Africa v
Arpeninn "
2at
BEmask Q
Website https://bemask.org/ N
Description To meet the immediate needs of the COVID-19 pandemic, the Buffalo community has joined forces Southern ;ﬁp
with the international e-NABLE movement to create emergency personal protection equipment. AL
- wthern
Capabilities 3D printing, Community forum, Coordination across regional efforts Scean +
Products Other, N95-Level Respirators
Are you taking volunteers? Yes @t ANTARCTICA
oogle Mapdata ©2021 Terms of Use

§2 fabfoundation - Find The Makers
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VISIERE
SOLDAIRE

MAKER'S™
ASYLUM

=19 INITIATIVE

Coalitions & National Organizations

7 fabfou7 i

@

NATIONo

Tikkun Olam Makers
by the Reut Group

o2 protegeBr
VIZIERE S

19—

COALITION
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Coalitions & National Organizations

) fabfou nd t

NATIONo
/ ATl OSMS

FIELD READ

Global Coalition for
Vo Local Manufacturing

Tikkun Olam Makers
by the Reut Group
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1 VISIERE
Coalitions & National Organizations ~ RN

MAKER'S™
ASYLUM

M-19 INITIATIVE

7 MAKER A

VIRUS Y
-( )

International COVID-19
Local Manufacturing

Information Network
(ICLMI) &8 protegeBr

VIZIERE R
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The Impact of the Response
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THANK YOU FOR
THE SUPPLIESH

k2

Source: Kevin Pineda/OSMS North Jersey Source: David Rainosek

Soure: Ran Finnigan/MakerLab
DESIGN | MAKE | PROTECT
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Where Makers Distributed Supplies

Distribution Locations % of Respondents
1 Hospitals 76%
2 Individual medical professionals 72%
3 Senior housing/healthcare facilities 57%
4 Other medical clinics 54%
5 Non-profit/social service agencies serving low-income populations 50%
6 Miscellaneous essential workers 49%
7 Schools 46%
8 First responders 41%
9 Other 30%

Source: OSMS and NoM Community Impact Survey Data
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Speed of Response

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

—— =new COVID-19 cases in the US (7 day average) 15M
- = weekly production count

W

o

x
-
<

500K

: I
I 0

Mar 28 Apr 3 Apr 10 Apr 17 Apr 24 May 1 May 8 May 15 May 22

Daily COVID-19 Cases
Quantity produced

]
x

Source: OSMS Weekly Tally Data, 91-DIVOC

e Makers ramped production up within weeks of cases arriving in their region,
while inventing supply designs from scratch

e 3M'’'s production of N95 masks grew 42% in 16 weeks from March to July, while
maker output grew 653% in 5 weeks of tallying - a 50X faster growth rate
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Minimum Order Quantities

e As commercial manufacturers
recovered, they could initially only
service bulk orders from large
institutions.

® No minimum

@® 1-20 units

@® 51-150 units

® 21-50 units

@ 151-300 units

@ 1001-5000 units
501-1000 units
5001+ units
5001-10k units
others

e Schools, secondary care facilities,
homeless shelters, and the like
could only place small orders.

e 92% of maker responders
reported being able to fill orders
smaller than 150 units.

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

e Makers often specifically targeted under-resourced groups like Native Americans,
low-income rural areas, and institutions like homeless shelters for direct support

Current Need Fulfilled Quantity Overall Fuffillment
235,529 25,425 9.74%

o s w N =

Location Fulfillment % « Location Current Need ~

Meduxnekeaq River, Maine 0%| 1 Tuba City, Arizona 59,278

Kaibito, Arizona 0%| 2 Shiprock,Navajo Nation, New Mexico 26,146

Santa Fe, New Mexico 0%| 3 San Carlos Apache Reservation, Arizona 24915

Cheyenne Reservation, Eagle Butte, South Dakota 0%| 4 Cheyenne Reservation, Eagle Butte, South Dakota 23920

Navajo Health, Ganado, Arizona 0%| 5 Tohono O'odham Nation, Arizona 21,789

1-5/37 > 1-5/37

Category Current Need..-
Gowns 62,170
Cloth Masks 60,406
N95-Level Masks 53,407
Sanitizing Wipes 16,350
Goggles 15,100

SA<OSMS

Open Source Medical Supplies

' Mapdata @208 Google, INEGI 500kmiL_ 1 Termsof Use

Items Needed =

Surgical-Level Masks 14,000

Surgical Caps 10,350
Liters of Hand Sanit. 1,856
Thermometer 850
Face Shields 600
Pusle Oximeters 40
Grand total 235,129

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

NATIONS
MAKERS

Source: Raelynn Cachini
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The Problem, Evolved
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Status of Maker Responders - “Active”

[ Rytaigriskeerie Status of Active, Responding Maker Groups (Fall 2020)

Hello everyone! Before releasing this week's numbers, we'd like to . . .
hear from you about which situations best describe your production Production is slowing due to decreased local demand
situation over the past week or two. Please take a moment check all of

the boxes below that apply to you! . . .
ppvy ! : We are currently active with no plans to slow down PPE production
If you have other suggestions for poll options, please comment here

and we can add them! Also, please feel free to explain your answers in
the comments - we'd love to learn more about what you're going Production is slowing due to lack of funds
through!

Production is slowing due to lack of volunteers
Added by you

- | am making fewer supplies because local We are just beginning this effort/framping up production
| | demand for my supplies has dropped (i.e. @9. X
big suppliers are online, everyone has 260 votes
enough supplies) 0% 10% 20% 30% 40% 50% 60%

Source: O0SMS and NoM Community Impact Survey data
Added by you

[ \ | am making fewer supplies because | have .” X
run out of money/resources. 103 votes

T e Starting in late May 2020, makers reported producing
[ ] 1am mak’ingthesamenumberofsuppllesl .” x

T less because they're disconnected from demand, even

() i et gag though demand from small institutions is still strong.
— going back to work and/or have to do other
things. 61 votes

Added by you

e About 1/4 of still active groups were lacking funds or
[7] | 1am making more supplies than | did in o .
e one volunteers to keep up peak activity.

X

Add an option

See 3 more v
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Status of Maker Responders - “Inactive”

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

We can start again if the need arises

We do not have any plans to become active again
We can start again if we find more funding

We can start again if we find more materials

We can start again if we find more volunteers

0% 10% 20% 30% 40% 50% 60% 70%

Source: O0SMS and NoM Community Impact Survey data

e The majority of groups that stopped production felt that the local need was
fulfilled, but are willing to start again when called upon.

e About 20% were lacking funding to continue; 9% materials; 7% volunteers
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Continuing Demand

DEMAND DISTRIBUTIONS

87,000,000+ 6,500,000+

pieces of PPE requested to fill need for just ONE WEEK pieces of PPE delivered to frontline workers by Get Us PPE

Top 3 most requested PPE items PPE supply remaining data indicates urgent need

Requesters with no
supply remaining

Requesters with < 1
week remaining

Requesters with >=1
week remaining

NOVEMBER DECEMBER

Disinfecting Wipes Nitrile Gloves Hand Sanitizer

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

Continuing Demand

TYPES OF PPE NEEDED BY SCHOOLS

80
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w
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z
s 20 : : ! ,,
[&]
o
w
o
0
SINGLE USE/ CLOTH/REUSABLE  EAR SAVERS FACE SHIELDS DOOR TRANSPARENT  HANDWASHING HAND UV SANITATION
SURGICAL MASKS MASKS OPENERS PARTITIONS STATIONS SANITIZER STATIONS

Source: Get Us PPE December Shortage Index
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Opportunities for Policy Reform
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“Now that we know that makerspaces can fill such
a vital role.. we need lawmakers to invest funds
towards organizing these efforts and making sure
they have the materials and support needed to
ramp production back up when needed. “

— Craig Farrington, Factory Two, Flint, M|
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https://factorytwo.org/en

U.S. Government Involvement

e Direct U.S. Government involvement in the Citizen Maker
Response was limited.

o 24% of U.S. based CIS respondents said they had created a new
relationship with some government agency through their work.

e 2.8% received any government financial support (via grants or
purchasing) for labor or supplies.
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Two Key Questions

1. How can we build on the momentum of the Citizen Maker
Response to COVID-19, creating structures that integrate
makers into the U.S. domestic response to crisis, allowing
makers respond to other critical challenges?

2. What specific policies and support—increased access to
funding, raw materials, testing facilities, partnership with
government entities—at the local, state, and federal level, can
be developed to support and sustain the Citizen Maker
Response?
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Policy Recommendations

ZKOSMS g NATONS DESIGN | MAKE | PROTECT



Formalize the Citizen Maker Response Network

e To plan for a greater national resilience and future disaster
response, designers, prototypers, engineers, makers, local
manufacturers and their facilities should be formalized,
supported, funded, and leveraged as a distributed emergency
innovation and manufacturing response network.

e Create a federally defined but state-activated network of

facilities and volunteers—A U.S. Prototyping and Manufacturing
Reserve (USPMR) or a “Maker Corps.”
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Fund and Incentivize the Citizen Maker Response

e Grant and capital improvement opportunities—especially for
makerspaces, the central infrastructure of the Citizen Maker
Response—are critical towards ensuring their capacity to respond
in the future.

e Provide access to a federally-funded / local-match revolving,
forgivable loan funds, and/or New Markets Tax Credits that offer
resources for facility capital improvements and capacity building.

e Build channels for communication and compensation between
Citizen Makers (individuals and groups) and city and state
emergency response agencies.
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Create a U.S. Digital Stockpile

e Create of a comprehensive library of open source medical

supply “blueprints” — the U.S. Digital Stockpile - a repository of
disaster response designs.

e The U.S. Digital Stockpile should be manufacturing-agnostic,
involve a diversity of federal agencies and manufacturing
institutes, include designs for low-resource environments, offer
plain-language user guidance, and provide complete
manufacturing requirements and testing guidance.
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Increase Opportunities for Crowdsourced Citizen
Maker Innovation

e Expand Challenge programs, as well as an expansion of other
mechanisms such as hackathons for individual knowledge
bearers to transfer innovation expertise to both private and
public sectors.

e An additional mechanism to harness crowdsourced innovation
could occur via a federal Maker-in-Residence Fellowship
program, placing innovators into temporary positions within
the federal, state or local government.
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Streamline Pathways with Regulators and Testing
Facilities for Open Source Designs

e The FDA should include dedicated staff to develop approval pathways for
open source supplies and devices, and provide advance coordination of
Emergency Use Authorizations aligned with Digital Stockpile designs and
USPMR facilities.

e Incorporated into the new regulatory pathway involving the FDA and a
USPMR should be the expectation that all testing facilities establish
validation protocols and calibration tools for substantial testing equivalency,
independent of geographic location.

e Additionally, a map of certified testing facilities, both independent and
university-based, should be maintained as a resource in the Digital
Stockpile.

ZIKOSMS gy NATIONS DESIGN | MAKE | PROTECT



Ensure Access to Raw Materials for PPE Production

e Domestic PPE raw material manufacturers should be identified
and federally contracted (similar to the SBA bidding contract
system) to constantly have a specified inventory available

within a certain time frame.

DESIGN | MAKE | PROTECT
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Reduce the Burden of Liability

e Clarify the liability landscape for both medical institutions and
the Citizen Maker Response at the beginning of the crisis.

e Utilize issuances such as the the Public Readiness and
Emergency Preparedness (PREP) Act, which provides immunity
from liability for claims of loss from countermeasures to
diseases threats and conditions and covers entities and
individuals involved in the development, manufacturing and
distribution of such countermeasures.

e Use plain language guidance to increase awareness of policies
that reduce the burden of liability on the Citizen Maker
Response.
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Facilitate New Distribution & Delivery Pipelines

e Create and incentivize new supply aggregators and distribution
pipelines for domestic surge manufacturing.
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Guarantee and Support a Domestic Market

e To increase national resilience to medical supply chain
disruption, the U.S. Government must offer market subsidies
and/or longer-term contracts to domestic manufacturers of
PPE to ensure availability of high-quality and sufficient supply
in pandemics and emergencies.

e Require all PPE for the Strategic National Stockpile be
domestically manufactured.

e Promote a culture of willingness to pay more to fairly
compensate for American labor.
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Parting Thoughts
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Thank You

We would have had nothing to write about without
the willingness of individual responders to take the
time to share their stories with us, and if makers and
health care workers hadn’t chosen to step up and take
initiative when the pandemic began. Thank you.
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Contact Information

Open Source Medical Supplies (OSMS)

e http://www.opensourcemedicalsupplies.org
e info@opensourcemedicalsupplies.org

Nation of Makers (NoM)

e http://www.nationofmakers.us
e info@nationofmakers.us
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