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Introduction prepared for the realities of business development, distribution logistics and
customer service in fragmented health systems. Thus, even the most affordable
and technically sound devices can struggle to achieve long-term uptake if they
are not embedded within a supportive ecosystem of policy, financing and
community engagement [3].

   Despite these barriers, several success stories illustrate how low-cost
biomedical devices can be scaled effectively with the right mix of design
strategy, partnership and perseverance. One prominent example is the Aravind
Eye Care System in India, which developed an intraocular lens that reduced
cataract surgery costs by more than 90% and enabled high-volume procedures
without compromising quality. Another example is the “Embrace” infant warmer,
a low-cost, electricity-independent solution for neonatal hypothermia that has
reached thousands of babies across South Asia and Sub-Saharan Africa. The
widespread adoption of rapid diagnostic tests (RDTs) for malaria and HIV also
demonstrates how global procurement agencies, local governments and
manufacturers can align to drive scale. These success stories share common
elements: user-centered design, rigorous validation, strong public-private
partnerships and integration into health system workflows. Notably, these
devices were designed not only to be inexpensive but also durable, intuitive and
context-appropriate—meeting users where they are. Localization played a key
role, both in manufacturing and in building trust with healthcare workers and
patients. Moreover, long-term engagement with local stakeholders ensured that
devices were adapted based on feedback and changing needs. In this sense,
the design process was ongoing, iterative and deeply collaborative. These
examples show that cost-effectiveness is necessary, but not sufficient what truly
scales is the combination of technical excellence, contextual relevance and
sustained stakeholder investment [4].

   Moving forward, scaling low-cost biomedical devices will require systemic
interventions that go beyond individual innovations. First, the creation of
regulatory fast tracks for essential, low-risk devices can accelerate time to
market without compromising safety. Harmonizing standards across regions
would further reduce the burden on small developers seeking multi-country
approval. Second, investment in local manufacturing and supply chains is vital
not only to reduce costs and ensure device availability but also to build national
capacity and resilience. Governments and donor organizations should fund
procurement mechanisms that prioritize impact and affordability over brand
recognition or legacy relationships. Third, innovation hubs and incubators in
LMICs should be supported to help local entrepreneurs bring their ideas to
scale with business development training, access to capital and mentorship
networks. Education and capacity building must also extend to healthcare
workers, whose feedback is essential for ensuring usability and adoption.
Finally, all stakeholders must recognize that successful scaling is not a linear
process but a cyclical one requiring ongoing iteration, adaptation and co-
creation. Real-world conditions evolve and technologies must evolve with them.
The global health community must adopt a longer view of innovation success
one that includes not just invention, but sustainable integration. Only then can
we bridge the persistent gap between need and access in the world’s most
vulnerable health systems [5].

   Low-cost biomedical devices are often celebrated as game-changers in the
quest to expand healthcare access in Low- and Middle-Income Countries
(LMICs). By providing affordable, reliable and context-appropriate alternatives
to expensive equipment, such devices have the potential to address diagnostic
and treatment gaps that hinder effective care in underserved communities.
However, the journey from prototype to widespread implementation is fraught
with challenges that are often underestimated. While innovative low-cost
solutions routinely emerge from universities, start-ups and research labs,
relatively few make it to sustained field deployment at scale. The so-called
“valley of death” between innovation and adoption is particularly wide in global
health, where issues of regulation, supply chain, policy alignment and local trust
can impede even the most promising devices. This commentary explores the
real-world complexities of scaling low-cost biomedical technologies, focusing on
the balance between affordability, performance, sustainability and acceptance.
Drawing from global health experiences, it also highlights successful case
studies that have managed to overcome these barriers, offering a roadmap for
innovators and stakeholders alike. The goal is not merely to innovate, but to
implement to ensure that cost-effective devices do not sit idle in laboratories or
warehouses but serve the people who need them most [1-2].
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    The development of low-cost biomedical devices typically begins with a
compelling idea to address a high-burden health issue using frugal engineering
and locally available materials. Devices like handheld ECGs, paper-based
diagnostic strips, neonatal warmers and manual ventilators have all shown
promise in laboratory and pilot settings. Yet when these devices are introduced
to broader healthcare systems, a new set of challenges arises. Regulatory
approval, even for simple technologies, can be time-consuming and costly—
often beyond the reach of small developers. Furthermore, devices must prove
their reliability not just under controlled conditions but in variable field
environments, where humidity, power outages, dust and supply chain
disruptions are common. User training and acceptance also pose significant
hurdles, as healthcare workers may be hesitant to adopt unfamiliar equipment,
particularly if it deviates from internationally recognized standards. Maintenance
and spare parts availability become critical in resource-limited areas, where
technical support is scarce. Additionally, procurement systems often favor
established vendors, making it difficult for new technologies to gain institutional
footholds. This is compounded by a lack of market intelligence and weak
commercialization pathways in many LMICs. In many cases, innovators are not 
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   Scaling low-cost biomedical devices in global health is both a technical and
systemic challenge. While innovation continues to flourish, successful
deployment depends on overcoming regulatory, infrastructural and social
barriers through thoughtful design and inclusive strategies. Lessons from
successful models underscore the importance of local engagement, public-
private partnerships and adaptive systems thinking. As the demand for
equitable healthcare solutions grows, low-cost biomedical technologies must
be supported not just at inception, but throughout the arc of their
implementation. Closing the deployment gap is a shared responsibility and a
moral imperative in the pursuit of global health equity.
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