International Journal of Scientific Research & Engineering Trends
Volume 6, Issue 2, Mar-Apr-2020, ISSN (Online): 2395-566X

Innovations in the Sphere of Ventilators—Arsenal to
Fight COVID-19
Soniya Gupta
Research Assistant, Strategic Marketing
Mudra Institute of Communications, Ahmedabad (MICA), India
Email: connectwithsoniya@gmail.com
Abstract – The predicament arising with the COVID-19 pandemic has ravaged fragile healthcare systems across the globe. A
sudden surge in medical equipment presents many issues, including a shortage of PPE and trained staff, but one issue that is
particularly relevant for battling the current situation is the lack of ventilators to properly care for a patient. This acute
shortage of ventilators and respiratory equipment has unleashed a wave of innovations at the product, process and
organization level. The report aims to present the phenomenal acceleration in innovation across the manufacturing and
healthcare sector for the development and well as use of ventilators post coronavirus crisis. This concise review presents an
analysis for the innovational developments and past impediments to these technological advancements.
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I. INTRODUCTION
The novel coronavirus disease (COVID-19) is an
infectious disease caused by the newly discovered SARSCoV-2 virus leading to a respiratory illness. The
pandemic has already affected more than half a million
people worldwide [1]. The medical emergency manifests
ventilators, used to pump oxygen into the lungs of
critically ill patients, as an essential life supporting
equipment. From China to Italy, and now within the US,
the health care infrastructure is struggling to support this
sudden surge. With homegrown COVID-19 test kits and
indigenously built ventilators, innovation is among the
many arsenals that nations are using to win the battle
against the deadly spread of coronavirus. The fears of
ventilators shortage has influenced the organizations to
innovate and experiment ventilator designs to treat
patients.
Innovation in healthcare can be a way of adoption of the
best-demonstrated and deliberate applications of
information, imagination, and initiative that “help
practitioners focus on the patient, the operation of the
clinics, and the manner in which they carry out patient
care” [2]. Innovation in technology products and services
occur at three levels: product, process or organizational
[3]. Knowledge from different sources may have
differential product innovation effects, in addition to
internal and external R&D expenditure by the firm [4]. A
study of diffusion of primary health care reform in
Central and Eastern Europe and Central Asia concludes
that such a complex innovation is not disseminated but
rather assimilated into the health system [5]. Innovators
establish that the performance and use of medical devices
are heavily dependent upon organizational settings,
training, competence, and experience of the operator [6-

8]. The crossover of technology and mechanical support
provided by the industries has led to advancement in the
ventilator production to fight the respiratory battle of
coronavirus. Insights are drawn from the innovation in the
medical equipment literature and research to understand
the driving forces for innovation in the life-supporting
equipment. News reports from the reporting organizations
and industries are synthesized to iterate the possible
impediments to these innovations in the past. The paper
discusses the innovational developments in ventilators
post COVID-19. The aim of this paper is to examine the
phenomenal acceleration in innovation across the
industries for the development and well as use of
ventilators.

II. INNOVATIONAL DEVELOPMENTS
The innovation ideas for new medical products emerge
firstly, in settings where existing devices do not solve
problems or address needs satisfactorily [9] and secondly,
through active engagement in developing designs and
early stage prototype experimentation for different
solutions [10]. Non-experimental study design is also
prominent as organizational innovation plays an
increasingly prominent role in health care system change
and technological advancement [11].
Industry leaders and institutions from the healthcare and
manufacturing industry are sharing resources, facilities,
workforce and technology for production of lifesupporting equipment (Table 1). Research establishes that
noninvasive positive pressure ventilation (NIPPV)
equipment is effective in the treatment of acute
respiratory failure [12]. Ford Motor Company is
providing technical and production expertise to
manufacture a simplified design of GE Healthcare’s
existing ventilator [13]. Production of existing ventilator
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devices are also being scaled up in Britain, in
collaboration with international industry, including mass
production from healthcare provider Diamedica, contract
manufacturer Plexus, defence contractor Babcock and
health giant Smith & Nephew [14-15]. Medtronic, a
Minneapolis-based biotech company, is publicly sharing
the design specifications for the PB 560 ventilators to
enable participants across industries to evaluate options
for rapid ventilator manufacturing to help doctors and
patients dealing with COVID-19 [16].
Table -I: Different Innovation Developments- Respiratory
Ventilator

2. https://www.deccanherald.com/national/COVID-19-ii thyderabad-incubated-startup-develops-low-cost-ven
tilator-820969.html
3. https://www.prnewswire.com/news-releases/china-ba
sed-asclepius-metidec-helps-solve-ventilator-shortagewith-its-innovative-device-301037380.html
4. https://www.isinnova.it/easy-covid19-eng/
5. https://www.forbes.com/sites/alanohnsman/2020/04/
06/tesla-touts-a-prototype-ventilator-for-covid-19-pat
ients-made-out-of-electric-car-parts/#7f9b791e235b.
6. https://www.businesstoday.in/sectors/auto/battle-agai
nst-coronavirus-maruti-ties-up-with-agva-healthcare-t
o-produce-10000-ventilators-permonth/story/399487.html
In response to the coronavirus pandemic and forecasted
acute shortage of ventilators, a number of innovative
companies are compelled to think of innovation. The lab
of Laura Niklason and the Coalition for Health Innovation
in Medical Emergencies (CHIME) are developing a
ventilator to treat multiple patients at a time [17]. It is
based on the research by Neyman and Babcock (2006)
investigating the possibility of using ventilators to treat up
to four patients simultaneously [18]. University of Oxford
and King’s College London, in collaboration with Smiths
and Nephew, have designed a small and simple open
source ventilator prototype, OxyVent, using off-the-shelf
components
and
3D
printing.
Cross-industry
collaborations resulting in new models and designs for
respiratory ventilators production, are meeting the supply
gap, under rapidly manufactured ventilator system
(RMVS) specifications by the UK’s Medicines and
Healthcare products Regulatory Agency (MHRA).
Innovation oriented organizations have used internet
technology to upscale the ventilator training process.
Harvard and EdX virtual learning platforms, in
collaboration with Massachusetts General Hospital
(MGH) Chief Susan Wilcox, have launched a free online
medical training course to train the medical staff to
operate the mechanical ventilators for treatment of the
sick patients. These developments allow for analysis of
the incremental innovation developments, the potential
impediments to the past developments in ventilators and
the short term non buildable projects by a third party.

III. DISCUSSION
Designing the low cost ventilators is primarily based on
crossover of existing technologies and assembling
material par ts available in current production. Analysis
on how the resource constraint, seen as an opportunity
instead of a liability [19], has led to innovation in new
ventilator designs:
1. https://www.theguardian.com/technology/2020/mar/2
6/from-vacuum-cleaners-to-ventilators-can-dyson-ma
ke-the-leap

1. Incremental Innovation Developments
Gradual, continuous incremental innovation in the
existing ventilators is leading to advancements in
supportive equipment and devices to enhance the
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performance of ventilators (Table 2). The primary idea
behind this is repurposing the existing devices to function
as ventilators and improve existing ventilators’s
productivity to help the Covid-19 patients facing
respiratory problems.

The skepticism about new ventilator techniques has been
a challenge in the past which is now being overseen in the
acute shortage of alternatives for ventilators. An array of
possibilities for the potential impediments in the past
developments of innovation in ventilators are considered:

Table -II: Incremental
Respiratory Ventilator

 Innovations under external pressure: Innovation in
respiratory ventilators was given emphasis due to the
drivers of product innovation: external pressure and
changes in customer requirements [20]. Tremendous
rise in the number of critical COVID-19 patients
pressurised the innovation of a multi-patient ventilator
for the treatment of four people simultaneously.
Provision of hotels and shared-living facilities being
earmarked as venues for care of the sick introduced
portable low-cost ventilators, not requiring any
installation.

Innovation

Developments-

 Resource material challenge: The onset of COVID-19
emphasises on ventilators assembled from widely
available materials which endure extensive wear and
tear and not be likely to spread infection. Moreover,
some cities might now face a shortage of ambu-bag to
produce ventilators, which pressurises the innovators to
use the alternative resources for mechanical pressure in
ventilators using other regularly available parts.
 Funding issues: Low cost and feasible solutions for
ventilator innovation have come up post COVID-19 to
face the challenges of an economic slowdown. The lack
of funding opportunities for the innovation’s
development in a regular business scenario poses a
challenge for the innovators. With the current
government funding schemes for medical advancement,
indigenous methods for ventilator production were
explored for innovation in the available market.

1. https://www.gov.pl/web/diplomacy/ventil-by-the-nale
cz-institute-of-biocybernetics-and-biomedical-engine
ering-pas
2. https://www.bbc.com/news/uk-wales-52008745
3. https://www.medgadget.com/2020/04/researchers-tur none-ventilator-into-two.html
4. https://www.ge.com/reports/teaming-up-ge-healthcar eand-ford-partner-to-quickly-manufacture-ventilator sfor-covid-19-patients/
5. https://www.ge.com/reports/helping-the-helpers-ge-h
ealthcare-enables-icu-ventilation-surveillance-at-scal eto-help-clinicians-fight-covid19/
6. https://www.bbc.com/news/business-52309294
7. https://www.penlon.com/Blog/March-2020/Simple-A
lternative-Ventilator-Solution-from-Penlon
2. Potential Impediments to Past Developments

 Myopic value of partnership: Innovation is
decomposed into two parts: innovativeness and
capacity to innovate, which leads to competitive
organizational learning [21]. There is a lack of
developed consumer marketing and distribution
channels for the innovating companies in the healthcare
sector. The COVID-19 phenomenon of partnership
witnessed across the healthcare and manufacturing
industries proves the past existence of a myopic view
on the global co-operation between medical
researchers, industrial designers and manufacturers.
 Regulatory policies: With manufacturers from a range
of industries outside the medical device sphere lending
their services to plug the supply gap for ventilators,
regulators have been forced to ease restrictions on the
manufacturing process of life-supporting machines.
Companies with a new health care idea, in the highly
fragmented healthcare industry, are often trapped
among an extensive network of regulators and
government regulations of tightly interpreted
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ambiguous rules, valid pre-market clinical trials and
post-market continued surveillance.
3.Non-buildable Ventilator Projects (Short Term) An
array of ventilator projects lack design,
implementation strategy, specific requirements or
unavailability of open source information for production
at a mass level (Table 3). This causes a setback as they
are not buildable by a third party within a short duration
of time, especially with a high demand in medical
equipment.
Table -III: Non-buildable Ventilator Projects (Short
Term)

1. https://e-vent.mit.edu/
2. https://www.cbc.ca/news/canada/london/pandemic-ve
ntilator-coronvirus-hospitals-1.5493830
3. https://hackaday.io/project/170463-the-hackaday-rex
4. https://www.medicaldesignandoutsourcing.com/lowcost-ventilator-wins-sloan-health-care-prize/
5. https://www.kvue.com/article/news/health/coronaviru
s/coronavirus-ut-researchers-prototype-emergency-ve
ntilator/269-1c767f51-3aef-4eb6-8c0b-4e2f058f0f2c

Europe and US, with slower early stage prevention
measures, meant that they essentially had no opportunity
to prepare but to respond to the supply gap of resources
with less time consuming innovations. The difference in
innovations for ventilators occurs due to the uneven
effects across nations and presence of time constraint in
comparison to other nations like India and UK, prepared
with home-made and indegenious ventilator designs. The
author emphasises on the need to prepare for battling the
pandemic through innovations rather than responding to
the critical situation with existing technology and devices.
Automobile, defence, aeronautics, technology and
medical industries have combined to produce ventilators
at a large scale. Innovation through technological
products and services has witnessed crossover of devices,
mechanical parts and technology across the industries.
The pandemic has pushed medical teams to initiate
research and development in the new age technology
(NAT) based future advancements like artificial
intelligence (AI) powered devices, automating the
generation of lung models, to determine optimal ventilator
pressure settings [23].
The report provides an overview of the forces that aid and
undermine the innovation in healthcare using
technological advancements. Socrates stated that “the
secret of change is to focus all of your energy, not on
fighting the old, but on building the new.” Technology
innovation exploration seeks to tap into technological
development streams from the external and internal
environment in order to shape the service innovation
process.
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