Frugal innovations and COVID-19
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Whatdo | do ?

o 2018-Current: Honorary Senior Lecturer at Imperial, Senior Lecturer
at Queen Mary and Associate Scholar at Oxford

o 2014-7: Ex-Research Fellow in Frugal Innovation at the Institute for
Global Health Innovation.

- 2009-14: PhD research at Oxford was on innovation, strategy, and
entrepreneurship.

- My background from Pakistan as developing country motivated me
to focus on leveraging innovation in healthcare sector.




Figure 6.1 in Bhatti et al (2018)
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In light of growing discourse on ‘frugal innovation’, this book offers novel
approaches to innovation based on extensive empirical research. The

study complements a decade of scholarly attention on frugal innovation

by taking a research-based approach to innovation in resource-scarce and
complex institutional contexts. The findings suggest that concepts such as
frugal, reverse, jugaad, social, grassroots and inclusive innovation in fact
represent heterogeneous assemblies of innovation for social, environmental
and economic value. The conceptual framework invites attention to more
plural sources and elements in the study of models of innovation to inspire
further research in the fields of strategy, innovation, entrepreneurship,
economic sociology and development studies. The design framework offers
models, metrics and competencies for practitioners and policymakers to
identify, evaluate and design frugal innovations. The comprehensive view
of frugal innovation demonstrates how firms can implement globally
competitive strategies by pursuing innovation for humanity to improve

lives for everyone, everywhere.

“Policymakers around the world and especially in emerging markets can
leverage frugal innovations to better promote human welfare. The models
and tools in this book should support leaders in their efforts to foster
equitable growth and sustainable development.”

Shaukat Aziz, Chairman of the Oxford Emerging Markets Symposium

Steering Committee and former Prime Minister of Pakistan
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Frugal Innovation
Models, Means, Methods
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Plastic bofttles as inhaler spacers: .
P Primary Care)

Improving the effectiveness of | International
nedlthcare using clinical skills em——
Posted 25th November 2018 by Dr Adam Sandell & filed under Uncategorised.

Spacers can be hard to find
In low- and middle-income
countries. But you can make
a perfectly good one for free
from something that
otherwise litters the
environment everywhere: a
small, empty, plastic drinking-

LLLLLLLL ; ; ; ) ) - -
https://pci-360.com/plastic-bottles-as-inhaler-spacers-improving-the-effectiveness-of-healthcare-using-

clinical-skills/



https://pci-360.com/plastic-bottles-as-inhaler-spacers-improving-the-effectiveness-of-healthcare-using-clinical-skills/

Examples
o GE

o https://www.youtube.com/waitch?v=yB47wx-bésY
o https://www.youtube.com/watch?v=TBjvCU%tdfQ

o Narayana
o hitps://www.youtube.com/watch?v=xmHXOcgvCdo
o https://www.youtube.com/watch?v=L15{D477Pio&1t=138s

o Aravind
o https://www.youtube.com/watch?v=3cinNPua7Ag

o Arbutus
o https://vimeo.com/116393761

o Hernia Mesh

o hitp://www.bbc.co.uk/news/av/health-24397202/mosquito-nets-used-
in-hernia-repair



https://www.youtube.com/watch?v=yB47wx-b6sY
https://www.youtube.com/watch?v=TBjvCU9tdfQ
https://www.youtube.com/watch?v=xmHXOcgvCdo
https://www.youtube.com/watch?v=L15fD477Pio&t=138s
https://www.youtube.com/watch?v=3cjnNPua7Ag
https://vimeo.com/116393761
http://www.bbc.co.uk/news/av/health-24397202/mosquito-nets-used-in-hernia-repair

hitps:// www.youtube.com/watch?v=yB47wx-bésY

e

The GE MAC 400 in usein a remote
village in Karnataka, India

Al

making ecg available |
to every physician,
every patient, everywhere!



https://www.youtube.com/watch?v=yB47wx-b6sY




Development and Diffusion

o Needs and ideation locally identified in developing
countries

o But draw from best practices in other sectors,
Innovations, and from developed countries

o Scale up iIn mostly developing countries




Figure 4.3c in Bhatti et al (2018)

Frugal is not Cheap
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http://www.jaipurfoot.org/what_we_do/prosthesis/stanford_jaipur_knee.html
https://www.youtube.com/watch?v=GTyw-EsB3tg

Figure 4.3b: Price-performance space for frugal innovation ©Remotion

(Adapted from and used with permission)
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Image source: Bhatti et al, 2018. Frugal Innovation — Models, Means, Methods. Cambridge University Press.




Figure 4.3a: Development from Jaipur Knee to
©ReMotion Knee (used with permission)

History of the ReMotion Knee

JaipurKnee (v1) ReMotion Knee (v2) ReMotion Knee (v3)
Students at Stanford University developed The v2 ReMotion Knee was manufactured in The v3 ReMotion Knee is our first version
the v1 ReMotion JaipurKnee for production Menlo Park and distributed through that is designed to be mass produced for
and fitting by the JaipurFoot Organization, Fundacion Protesis Para la Vida in Ibarra, world-wide scale.
the largest provider of prosthetics in India Ecuador.

and the world.




Definiti F Fruaal H

from varying perspectives

Institutional perspective: Frugal innovation is
viewed as a purposeful systematic change on
how development can be best achieved within
specific social contexts. This contributes to it

developing as a new field (field formation).

Conceptua
definition

Process-related perspective: Frugal innovation is
viewed as a set of tasks or actions to redesign
products and services and reconfigure value

chains to improve efficiency and create value for

inclusive markets.

Theoretical
definition

Functional perspective: Frugal innovation focuseﬁ
on how the outcomes are used and for what
purpose. For instance it may mean to satisfy

unmet needs (user driven), become more
efficient (efficiency driven), solve social problems

(social driven), or solve wicked problems for
underserved markets (challenge driven). J

Operational -
definitions

Operational perspective: Frugal
innovation involves means and ends to
do more with less for many.

ation — Models, Means, Methods. Cambridge University Press.

Image source: Bhatti et al, 2018. Frugal In




— Detfinitions-of Frugallnnovation

from varying perspectives

“"Means and endas
to do more with less
for many.”

(Bhatti and Ventresca 2013)

\




Definition of Frugal Innovation

do more Adaptability

» As good or better performance

Frugal
Innovation .
. with less Affordability
process entails
means and
ends to » Reduced resources, price
for many Accessibility

» Widely accessible, scalable,
meets needs of unserved

Bhatti et al, 2018



Affordability

Adaptability Accessibility




Surgical and Household Drill

https://youtu.be/YbWD6u5045g



https://youtu.be/YbWD6u5O45g

MEDICAL DEVICES

Agura 1 Atbubs Medical Onll Covar fuly sealed with Daivak
drill basids.

METHODS

Ower @ 2.year period the Irstitote of Clobal Health
Innovation (ICHT) has conducted an imternational
search for foogal innovations with potential applica-
tion by healthcare prowiders in high-income coun-
tries (HICs; ie, potentizl for reverse innovation).** In
2015 we conduded a global search of hundeeds of
cost-saving innovations indoding products, processes
and policies that addressed all types and domains of
healthcare. ™ 1! Key criteria med to evaluate frogality
incloded affordability, adapeability and acosssibility.
In 201€ we narrowed down this s=arch to shortlise
those related specifically to surgery with potential fior
piloting in the UK's NHS. One of the most promising
offerings we found in sorgery & the Adbotos Dl

T PR R RPN ST B

MEDICAL DEVICES

From Malawi to Middlesex: the case
of the Arbutus Drill Cover System

as an example of the cost-saving
potential of frugal innovations for

the UK NHS

Matthew Prime,' Ibtehal Attaelmanan,' Arjuna Imbuldeniya,® Matthew

Harris,? Ara Darzi,' Yasser Bhatti'

..‘.-J" "

Agure 2 Arbubs Medkcal Dl Covar Systam dsconnechad 1o
show chuck mechansm and linan, with Davahi dril besida.

REZULTS

How wias thea Inmowation ooncelved?

In 2013, as part of the University of British Colombia's
Enginesrs in Sorobs programeme, a team of bsomedical
enginesring researchers, orthopaedic surgeons, regis-
tered norses, ceprocessing staff and health adminis-
trators from Canada and Uganda looked at pressing
dinical neads at Mulago Hospital in Kampala, Uganda.
They identified the problems arising from inadeguate
availability of expensive surgical drills and embacieed
on developing a solution. The project ideation and lead
target muarieet in East Africa is facilitated by orgency
of meed and lax cegolatory enforcement. Homever,
design, snginesring, manufaciuning, goality manage-
memt system, a5 well @ strategic and operational
control are based in Canada.

Frim M, o i B8 iboow J0TE 00 9-3 co HDL 1 13:G0adea 0 2017 000033

Agure 3 Detl Covar Systam baing assambled.

What are the key foatires?
The Asbutas Drill Cover System is 2 stecilisable and
reusable cover that fully encloses a2 hardware drill,
teansfocming it into 2 sacgical grade drill. The Duill
Corver System consists of 2 cobust, double-layered surg-
cal-grade textile which attaches to z drill's mechanics
via 2 waterproof chuck adaptec intecface (figuces 1-€).
This creates 2 completely sealed bacrier between the
non-stegile deill on the inside and the stecile sucgical
field outside. The chock has a lifetime of at least 600
use cycles when reprocessed appropriately. It can be
auteclaved wp to 75 times and will be sterile after
30 min exposure of steam autoclave at 121°C, or after
15min at 131°C, either b?' using geavity displacement
o¢ peevacawm autoclaves. y

Arbutes Medical Inc. provides two versions; the S,
which is used with 2 surgical drill to increase uptime
throughout the day and extend its lifetime by elimi-
nating the harsh stecilisation cydes that drills must

‘\",jc»

Agur 4 Chose-up of tha Dedl Cower System, specfically
highlighting fully ssaled waterproaf chud intarface.

MEDICAL DEVICES

R
FAgwe S Oscilating saw bunching towards the erd of 2017.
Freduct wil feature 3 quickchangs cam mechariim for aasly
swiching blades inot shown heral.

otherwise undergo, and the Hex, which is ased with a
standard hardware deill. (Foc product saite, please see
online sopplementacy video 1). It has been designed
for easy assembly following stecile technigue, and the
coves matecial is soft enough foc the sucgeon to control
the drill theough the fabeic without hindeance. The
textile and manufactucing techniques follow an AAME
ANSI FB70 standard foc Level 4 medical bacriers. The
Drill Cover is CE marked as 2 Class I medical device,
registeced with the US Food and Drug Administration
and approved with Health Canada. Further tesss are
being condocted to reclassify the whole package of
cover phus drill 25 2 CE Class IIa device.

FAgere 6 Cannulated drill and mamar launching aarly 2018,
Thi faabures 3 universal quide-changs Interfaca for sazy
exchange of AD, Jacohs, Hudson and K-wira colet during
practicn.

Fima W ot of B0 (orew J01T01-2. 0t 90 1360 mow- 3017000033



Affordability
Incumbent _________lInovation

At the national level, if the NHS However, if all of NHS

were to replace all incumbent drills  providers were to move to the

with similar offerings this could cost Arbutus Drill Cover System it o

£115 million. could cost as little as £7.5 m. 94%
saving

(approximately 5000 at estimated cost  (estimated cost per drill £1500)
of £23K per drill)

At the hospital level, the total cost  While Arbutus Drill Cover

to equip and maintain surgical drill  System would be £47 993.

equipment for two theatres over 5

years would be £324 500. 85%

saving
(11 drills at £23K per drill with annual (2 drills+2 saws; 22 initial linens;

battery replacement for years 2-5) 14 p.a. replacement linens and 4
replacement batteries per drill for
years 2-5).



Adaptability

Off the shelf components
Modular design for attachments
Reusable, washable option for LMICs

Disposable covers for HICs

http://arbutusmedical.ca/



http://arbutusmedical.ca/

Accessibility

NEED PROGRESS

* 5 billion people around the world In 5+ years
don't have access to safe surgery

e 2 billion of whom don't have access to
surgery at all

e 25 million people are injured every
year due to road accidents. e 38,000+ animal patients

* 5.8 million die annually as a result of
their injuries
* 10% of the world's deaths are due to

53,000+ human patients

* 36+ Countries

accident related injuries

http://arbutusmedical.ca/



http://arbutusmedical.ca/

Frugal innovations and COVID-19

® ook or i m

Fast and frugal innovations in response to the
COVID-19 pandemic

Mecessity has been the mother of inventicn in the response to the COVID-19 pandemic, triggering many an
innovation, often without the luxury of time to test these makeshift solutions to pressing problems. But there is
much to be learned from times of crisis for times of plenty.

Matthew Harris, Yasser Bhatti, Jim Buckley and Dhananjaya Sharma

OVID-19 has requited unprecedented
respanses from all countries. Such
has been the speed and severity

of the pandemic that few countries have

been afforded the oy of following

traditional processes of testing and trialing
new technologles, processes and medicines.

Countries that have delayed thelr response

to COVID-19 seem to be faring worse.

The lack of ime and resources avallable to

respond o the crists, as well as the need for

rapid scaling In every context, has led to an
explosion of iInnovative responses.

There have been some extraordinary
moves. India and Pakistan are refitting their
rulling stock of trains to become hospital
wards for patients with COVID-19". China
constructed a 1.000-bed hospital in 10 days
(ref. ). Distilleries have pivoted to produce
millions of bottles of hand sanitizer’.
Mations that uphold free cholce, movement
and competition have suddenly foregnne
many fundamental values and privileges. For
example, 1n addition to enacting widespread
soctal-distancing measures, the UK. Ina
landmark deal, has commissioned all of
Its private-sector hospitals for use by the
National Health Service, at cost, expanding
capacity by 8,000 beds.

These responses bear the hallmarks of
so-called ‘frugal innovation —that 1s, dotng
more, with less, for the many, and being
creative, innovative and resourceful In the
face of institutional voids and resource
constraints®. This has been the reality of the
experience of many low- and middle-Income
countries, even before the COVID-19
pandemic. which Is why so many frugal
INnoVatons emerge from these contexts® *.
Frugal nnovation has been touted for 1ts
merits in serving the needs of the poor o
the bottom of the pyramid’, formaking
business internationally competitive® and
forachieving sustainable development!!.

Frugal Innovation in healthcare does
not mean low quality but instead means the
ability to provide safe healthcare in the best
way possible under given circumstances.

WATURE MEDICINE | warsenature comyhaturemadicing

and constraimts. Challenging s the current
public-health crisls s, frugal innovation
provides opportunities o expand access
to care and to ensure that the care,
although perhaps not perfect (yet), ts good
enough under the current crcumstances.
‘While there 15 a predominant emphasts
on affordability and Jow cost in frugal
innaovation, there are many other associated
drivers, competencles and dimensions as
well”. Of these, we belleve three approaches
hielp us to relate the examples we have
encountered thus far in responding to the
COVID- 19 threat: repurposing, reuse and
rapid deployment. Although 1t & ot an
exhaustive list, Tahle | describes several such
frugal innovations in some detail

The accelerated pace of dinbcal-trial
approval around the world, including
1n the USA and Europe, has shown how

conservative can act

can bring benefit and needed care to as
many victims of COVID-19 s possible.

The physical barrier to co-creation pased
by soctal distancing has been mitigated
partly through the greater use of digial tools.
Indeed, where the COVID- 19 pandemuc
has witnessed the most effective Innovation
has been in the sharing of new knowledge
though social media, transcending the
tradittonal boundaries of knowiedge
production, dissemination and consumption.
Such has been the speed with which local,
regtonal and national expertences have been
shared, numbly, rapidly and without borders,
that 1t may have left many wondering
whether this wil disrupt tradmonal
academic publishing altogether

There are many underlying lessons.
Mecessity Is the mother of invention,
and human betngs can be resourcefil,

rapidly In times of urgency. And given the
imperative fo scale up profective equipment,
ventilators, medicines and potential vaccmes
o the whole world, underpinning all of
these approaches Is the need to contain costs
toward affordability. Although many may be
willing to pay anything for containment o
cure of COVID-19, governments worldwide
can ensure falrness and equity only If the
solunions are affordable to mdividusls and to.
soclety as a whole

These innovations are not without
thetr challenges. Some have not been field
tested, let alone evaluated, in

cularly 1n crisis, in coming up with
frugal solutions that get the Job done. It
s sometimes necessary o forego high
regulatory standards 1n order to rapidly
address new demands at low cost, and
although the imperatve for frugal
approaches to healthcare provision has been
witnessed In developing countries for many
years, the value of humble approaches to
innovation 1s now being seen even in the
mast technologically advanced countries. It
remalns to be seen whether this global crists
will permanently disrupt how tnnovation
occurs In healthcare. Furthermore, the

blases faced by

controlled trials. There are other risks,
100, with one person reported to have died
from the Improper repurposing of a farm
of chioroguine phosphate for prophylaxis
fllowing US President Tramps advocacy
of the drug". However, in the context of
this rapidly evolving pandemic, during
which even national lockdowns threatening
the economic, social and cultural fabric of
soctety have also not been first evaluated
and tested, there 1s merit in using these
frugal solutlons, improving on them and
shartng the resultant findings so that they

from Jow-income countries™ ™ may
be mittgated by this improved global
knowledge flow, and this may result in
improved uptake of innovations from these
contexts, so-called ‘reverse Innovation”
After the world finishes dealing with the
COVID-19 pandemic, the tmportant lesson
for humanity here might be to learn from
everyone and for everyone. The pandemic
may serve as the greatest beveler of our me
and teach us to recognize the fragility in all
our healthcare systems. There may be. at
least, this ome positive outcome a

https://www.nature.com/articles/s41591-

Stanford SOCIAL
INNOVATITONReview

Infarming aud inspiving leaders of sveial change

Haaltn
Frugal Innovation for Today's and Tomorrow's Crises

Organizations that reuse. repurpose. recombine. and rapidly innovate under resource and time pressures can help build @ more inclusive and
sustainable future.

By Yasser Bhatti, |aideep Prabhu & Matthew Harris | Jun. 23, 2020

Faced with the COVID1g pendermic. civil sociery organizations and governments sround the
world have been caught off guard. As they eontinue to struggle to respond, s concept known as
frugsl inmovasion may help them develop better and cheaper solutions ar the rapid pace thatis
essentisl to controlling the spresd of the disesse.

‘Crver e past decade, we have researched and
‘referred to 35 fugasd—in various sectors around the world, incuding hesith care. As the.

COVID-1g erisis continues to unfuld, the ion of such Imovstions among heslth care
practitioners and oxdinary people is at an allime high For instance, Germany's gossmment
{hutrtion byStack Wkatarmanncrectin) hosted an open imosstion hacksthon invelving more thn 26,000 people to identify responses
10 the pendemie. The sclurions typicelly fall into firee broad eress: prevenrion (suehas
‘protective gea, hygiens, and social distancing), servi {such as devices, ne . snd pop-up hospitals), snd potentisl
eures (vaseines and drug development).
N

Ouz snslysis of many of these Tesponses suggests that they apply four underiying principles of frugsl innovation:
Teuse, Tepurpose. Tecombine. and. informing el of the others. rapidity. Organizations can use these principles 1o 2
‘help sddress challenges stising during and aftet the pendemic.

/

1. Reuse
Rethinking Social
Change in the Face
This ennails findiing avsilsble bur ourdaed resources and using them in nes ways ing much of G i
alteration. In this series, SSIR
will prasent insight
. . from social change
nd drugs from the 19505 that have grown largsly ineffective in treating Jeacers around the
‘malaris—provide ons example. Though the US Food and Drug Administration [FIL4) recently reviced its zlobe to help

COVID-1g-driven suttorizsrion of emeTzency uses of the drups, e povernment stockpiled millions of the pils f;g:’;z:’lzs face
o potentially use them o help combat the disssse. Though there is no evidence that these drugs work agsinst operstional, and
COVID-5, the inital decision, fawed hiough it may be, refiects the reuse principle—something omidated being | strategic challenges
comsidered again. Mare receny, Gessmethasone, another globally sveileble and affordable drug in use since the ;:L"tﬁlr‘:;g:f“
10605, has been clinically found to be effsctive in treating COVID1g. Jimits of their
capabilities.
Worldwids, povermments are ssking loca] residems and businesses | Jili FOLLOW THIS
10 improvise and produce masks, gloves, gowns, and other T SERES
‘persoms] protective equipment (PPE. In part, tis reflects the
weakmesses of  monalithic supply chain: China provided sbout half of all PPE squipment
‘befors e pendermic, and when the nation resiicted expov', everyone else has had o fnd
other sources. Creative solutions inciude using a hole puncher and overhead fransparenciss,
Tesuzues designed for 8 pre-<igital ers, fo-make protective shislds. As & shortterm messTE,
Vice President Mike Pence of the United States asked the constuction mdustry to danate their

https://ssir.org/articles/entry/frugal innovatio

020-0889-1.epdf

N for todays and tfomorrows crises



https://www.nature.com/articles/s41591-020-0889-1.epdf
https://ssir.org/articles/entry/frugal_innovation_for_todays_and_tomorrows_crises

REPURPOSE

RECOMBINE

RAPIDITY




Reuse

o This entails finding available but outdated resources and using
them in new ways without requiring much alteration.

1. Hydroxychloroquine and chloroquine—drugs from the 1950s that
have grown largely ineffective in treating malaria—provide one
example.

2. Dexamethasone, another globally available and affordable drug in
use since the 1960s, was the first to be found clinically effective in
treating COVID-109.

3. Creative solutions include using a hole puncher and overhead

[ransparencies, resources designed for a pre-digital era, to make
protective shields.



https://www.bbc.co.uk/news/health-53061281
https://www.crownvisor.com/

Reuse

o ThIS entalls flndlng avallable but outdated resources and using
Ny ~ 1g much alteration.
7

...
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CROWN VISOR

Opens into a comfortable, adjustable, functional shape

protective shields.



https://www.bbc.co.uk/news/health-53061281
https://www.crownvisor.com/

Repurpose

o This involves altering a currently valuable resource to serve
an originally unintended purpose.

1. France's high-speed trains have been repurposed into
ambulances to transport COVID-19 patients to less busy
hospitals.

2. Indian and Pakistan railways have turned their trains into
Intensive care wards, which can move to keep up with the
spread of the virus.

3. In Senegal, researchers repurposed a Denque fever test Kit to
develop a $1 coronavirus version that gets resuits in just 10



https://www.ft.com/content/619bd7b0-7424-11ea-95fe-fcd274e920ca
https://www.abc.net.au/news/2020-04-08/india-plans-to-convert-trains-into-hospitals-amid-coronavirus/12126104
https://www.voanews.com/science-health/coronavirus-outbreak/pakistan-railway-converts-train-cars-covid-19-isolation-units
https://www.aljazeera.com/news/2020/04/senegal-trials-1-covid-19-test-kit-200428132313740.html

Repurpose

o This involves altering a currently valuable resource to serve
an originally unintended purpose.

& -
< o : 0

1. France's high-sphest = i

FIGHT COVID-19 |
PAKISTAN RAILWAYS OFFER ITS SERVICES AS A FRONTLINE [
FORCE INTO MEDICAL HEALTH CARE AMID COVID-19.

L HEALTH CARE AMI :

s Conversion of Train Coaches

oronavirus versi


https://www.ft.com/content/619bd7b0-7424-11ea-95fe-fcd274e920ca
https://www.abc.net.au/news/2020-04-08/india-plans-to-convert-trains-into-hospitals-amid-coronavirus/12126104
https://www.voanews.com/science-health/coronavirus-outbreak/pakistan-railway-converts-train-cars-covid-19-isolation-units
https://www.aljazeera.com/news/2020/04/senegal-trials-1-covid-19-test-kit-200428132313740.html

Recombine

o This describes the mixing of resources, processes and practices.

1. In Britain, the Ox\VVent initiative by Oxford University and King's College
developed a ventilator by recombining off-the-shelf components already in

the NHS’s supply chain.

2. In New York, the capacity of individual ventilators has been multiplied
several times with 3D-printed connectors that split the oxygen from a
ventilator into several streams that can simultaneously treat multiple

patients.

3. In another example, more than a million volunteers recombined
their personal computer processing power into a network—which
was notably more powerful than the fastest traditional supercomputer—to
sequence coronavirus protein structures.



http://www.ox.ac.uk/news/2020-03-31-ventilator-project-oxvent-gets-green-light-uk-government-proceed-next-stage-testing
https://abcnews.go.com/US/york-approves-ventilator-splitting-allowing-hospitals-treat-patients/story?id=69816167
https://foldingathome.org/covid-19/
https://www.theguardian.com/technology/2020/apr/15/volunteers-create-worlds-fastest-supercomputer-to-combat-coronavirus
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http://www.ox.ac.uk/news/2020-03-31-ventilator-project-oxvent-gets-green-light-uk-government-proceed-next-stage-testing
https://abcnews.go.com/US/york-approves-ventilator-splitting-allowing-hospitals-treat-patients/story?id=69816167
https://foldingathome.org/covid-19/
https://www.theguardian.com/technology/2020/apr/15/volunteers-create-worlds-fastest-supercomputer-to-combat-coronavirus

Rapidity
o In the face of a fast-moving virus that becomes exponentially deadlier

the longer it goes unchecked, interventions that move more quickly will
be more useful.

1. For instance, the British government provided a list of specifications for the
manufacture of a ventilator system — the Rapidly Manufactured Ventilator
System (RMVS).

2. The government fast-tracked regulatory approval of a design from the
VentilatorChallengeUK, a consortium of more than 20 organizations from
around the world, and placed orders for 15,000 devices.

3. The consortium's approach to reuse existing production
capacity, repurpose one of its member's existing anesthesia products,
and recombine members’ individual sector-specific strengths led
to rapid regulatory approval and the capability to scale up production for
faster delivery.



https://www.gov.uk/government/publications/coronavirus-covid-19-ventilator-supply-specification/rapidly-manufactured-ventilator-system-specification
https://www.ventilatorchallengeuk.com/
https://www.gov.uk/government/news/new-ventilator-challenge-devices-arrive-in-uk
https://www.penlon.com/Blog/April-2020/UK-Government-Orders-15,000-ESO-2-Ventilators
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https://www.gov.uk/government/publications/coronavirus-covid-19-ventilator-supply-specification/rapidly-manufactured-ventilator-system-specification
https://www.ventilatorchallengeuk.com/
https://www.gov.uk/government/news/new-ventilator-challenge-devices-arrive-in-uk
https://www.penlon.com/Blog/April-2020/UK-Government-Orders-15,000-ESO-2-Ventilators

Frugal is here to stay

o COVID-19 has affected the whole world. In fact, as official
numbers stand, wealthier countries seem to have the largest
number of cases.

o Everyone, everywhere have turned to solutions that reflect frugal
Innovation principles.

o Frugal innovation—with its highly collaborative nature and its
ability to make the most of limited resources—can help to build a

more inclusive, secure, and sustainable future.
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Mentimeter questions

1. Have you come across COVID-19 frugal innovationse
2. Where have you seen these?
3. Describe some of the innovations

4. Which 4Rs relate to your innovationse
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