We are pleased to present a brief summary of our article, "Design and Technical Validation of a Novel O2 Mixed Fitting for Dual Connection in Medical Oxygen Delivery Systems." This video highlights the clinical need that inspired the development of this device, its design and technical validation process, and the key findings of our study.

In routine clinical practice, oxygen therapy may require switching between humidified and non-humidified delivery by connecting devices such as threaded bubble humidifiers and standard oxygen tubing.

Repeated removal of conventional oxygen connectors to attach bubble humidifiers may contribute to connector loss, workflow interruptions, and operational inefficiencies during oxygen therapy.

Several strategies and devices have been developed to enable dual connectivity between bubble humidifiers and conventional oxygen tubing, including modified flowmeters, oxygen tubing, and specialized connectors.

This study describes the development of a Novel Mixed Fitting for Medical Oxygen (O2 Mixed Fitting) that enables connection of both a bubble humidifier and conventional oxygen tubing without removing the device from the flowmeter.

We describe the development process of the O2 Mixed Fitting, based on a systematic review, including iterative computer-aided design refinement, manufacturing, validation and metrology procedures, regulatory alignment, and Eco-Design Environmental Strategy evaluation.

Metrological validation was performed under controlled environmental conditions in an independent laboratory, using three randomly selected samples (one per batch), and maintaining all test conditions for 5 minutes to ensure stability.

Microbiological and dimensional stability were evaluated in an independent laboratory using five samples from two production batches under controlled environmental conditions over a 12-month period.

No leakage was detected, and flow measurements remained within ±0.5 L/min at low flows and ±10% at higher flows across three production batches, demonstrating stable functional performance under the evaluated conditions. The 12-month natural stability study showed no significant physical, dimensional, or microbiological changes under the evaluated environmental conditions.

The O2 Mixed Fitting demonstrated an eco-design profile focused on multifunctionality, reduced material use, and lower transportation-related impacts, although reliance on virgin raw materials remained the main environmental limitation.

This study did not include clinical usability or human factors assessment during routine oxygen therapy, nor long-term repeated-use evaluation or direct comparison with existing dual-connection systems.

The O2 Mixed Fitting represents a practical alternative for oxygen therapy connection management while maintaining compatibility with existing clinical equipment. Future clinical and usability studies are warranted.

Thank you for your attention.
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