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Case Study: Advanced Ventilator
System Development
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Client Profile

A leading U.S.-based medical device manufacturer specializing in
respiratory care equipment. The client sought a partner to develop critical
firmware and user interface software for their next-generation ventilator
system, with a focus on safety, reliability, and regulatory compliance.

Business Challenge

> Complex Functionality Requirements

The ventilator required real-time control of gas pumps and
sensors, precise monitoring of breathing parameters, and an
intuitive user interface for clinical staff.

> Regulatory Compliance Mandate

Software had to meet FDA guidance on medical device software
validation, including comprehensive testing and risk management
practices.

> Integration of Heterogeneous Components

Diverse hardware elements (pressure sensors, flow meters, gas
pumps) needed seamless interoperability under strict performance
constraints. -
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Our Solution

>
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Firmware & GUI Development

Built a performant firmware layer to manage sensor readings,
pump controls, and real-time data exchange.

Designed and implemented a Qt-based graphical user interface,
ensuring intuitive operation and clear visual feedback for
parameters such as tidal volume, respiratory rate, and alarm
statuses.

Regulatory Guidance Compliance

Aligned our development lifecycle with FDA software validation
recommendations, embedding quality gates at each phase.
Executed rigorous unit testing, integration testing, and stress
testing to validate functional and non-functional requirements.
Documented risk analyses, traceability matrices, and test protocols
to support regulatory submissions.

Advanced Integration

Leveraged industry-standard communication protocols to integrate
sensors and gas pumps, guaranteeing secure, low-latency data
exchange.

Implemented fail-safe mechanisms and watchdog routines to
maintain system stability in edge-case scenarios.
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Agile

Followed Agile methodology with three-week development sprints, daily
stand-ups, sprint reviews, and retrospectives to ensure iterative delivery,
rapid feedback incorporation, and continuous stakeholder engagement.

Conclusion

Our collaboration enabled the rapid development of a cutting-edge
ventilator system that meets stringent regulatory standards and delivers
outstanding usability and reliability in critical care settings. This
engagement underscores our expertise in medical device software and
positions us as a trusted partner for future innovations in respiratory
therapy and beyond.

Contact

For quotations, demonstrations, or technical inquiries, please
contact:

Muvrlabs Pvt Ltd

sales@muvrlabs.in | +91 9496826794 | www.muvrlabs.in
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