
The Turbo® O₂ Cap is designed to relocate oxygen delivery from the nasal cavity to the supraglottic region, positioning oxygen directly in front of the vocal
cords during apnea. It connects to standard airway equipment and delivers high-flow oxygen (15 L/min) directly toward the laryngeal inlet. The device is
FDA Class I and commercially available.

To demonstrate, through sequential animal studies, that delivery of oxygen at the level of the vocal cords using a novel device extends the safe apnea
window and effectively eliminates hypoxia despite complete paralysis, while maintaining secondary physiologic parameters, including CO₂, pH, and lactate,
within survivable ranges.

Current oxygen delivery during apnea relies heavily on nasal cannula systems, which deliver oxygen approximately 14 cm from the vocal cords in an open
system. A substantial portion of delivered oxygen is lost in front of the face or never reaches the lower airway. This creates a fundamental physiologic
limitation: oxygen is delivered far from the point of need, reducing oxygenation efficiency during apnea.

To address this, a device was developed to deliver oxygen directly in front of the vocal cords, minimizing dilution and maximizing effective oxygenation
during apnea.
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PROBLEM RESULTS SUMMARY

Across three sequential studies, apnea duration was progressively extended from 10 to 16 minutes. Oxygen saturation remained above 97% in all test
conditions, while control animals consistently desaturated below 75% within one minute.

In the third study, secondary physiologic parameters including CO₂, pH, and lactate were maintained within survivable ranges consider removing for readability,
supporting the preservation of overall physiologic stability.

OBJECTIVE

DEVICE CONCEPT

Fig 1. Average oxygen saturation (SpO₂) curves for all twenty-four intubation cycles. Control
runs (n = 12, no oxygen delivery) demonstrate rapid desaturation to below 75% within one
minute, whereas test runs (n = 12, Turbo® O₂ Cap delivering 15 L/min oxygen) maintain
SpO₂ ≥ 97% for the full 16-minute period.

CONCLUSION
Delivery of oxygen at the level of the vocal cords, despite complete paralysis, eliminates hypoxia in an animal model, significantly extends the safe apnea
window, maintains oxygen saturation, and preserves secondary physiologic parameters within survivable ranges, including CO₂, pH, and lactate.

This represents a first-of-its-kind physiologic breakthrough and may fundamentally change airway management, with the potential to significantly improve
safety during difficult and routine intubations and potentially eliminate hypoxia in human patients. These findings should be validated in human studies to
confirm translation of this effect in clinical settings.
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• IACUC-approved animal studies
• Correspondence - csalvino@sharpmed.com
• Turbo® O₂ Cap is an FDA Class I medical device and is commercially available

Fig 2. Average ABG oxygen  (PaO₂) curves for all twenty-four intubation cycles. Control runs
(n = 12, no oxygen delivery) demonstrate rapid desaturation to below 75% within one
minute, whereas test runs (n = 12, Turbo® O₂ Cap delivering 15 L/min oxygen) maintain
PaO₂ ≥ 97% for the full 16-minute period.

KEY GRAPHS

METHODS OVERVIEW

A controlled difficult airway model was created. Animals were fully sedated and chemically paralyzed throughout each experiment, eliminating spontaneous
respirations. A laryngoscope was used to elevate the mandible, and an endotracheal tube was positioned in the posterior oropharynx near the vocal cords
without advancing through them.
Control animals received standard setup with laryngoscope and endotracheal tube only. Test animals received the same setup with the addition of the
Turbo® O₂ Cap delivering 15 L/min of oxygen through the endotracheal tube toward the vocal cords.

Three sequential studies were performed, each extending apnea duration and increasing physiologic measurement depth.

Study 1 – 10-Minute Apnea with Oxygen Saturation Monitoring (Feasibility Study)¹

This initial study evaluated oxygen saturation only during a 10-minute apnea period. Test animals maintained oxygen saturation above 97% for the entire study
duration. Control animals dropped below 75% in under one minute.

This demonstrated a clear and immediate separation between test and control conditions and established proof of concept that hypoxia can be eliminated in a
controlled animal model using oxygen delivery at the level of the vocal cords.

SEQUENTIAL STUDY RESULTS

Study 2 – 15-Minute Apnea with Oxygen Saturation and Blood Gas Analysis²

Apnea duration was extended to 15 minutes, with the addition of arterial blood gas measurements. Test animals maintained oxygen saturation above 97% for
the entire 15-minute period without paralytic intervention. Control animals again dropped below 75% in under one minute. Early blood gas analysis supported
preserved physiologic oxygenation.

These findings reinforced and extended the initial results, demonstrating reproducibility and durability of effect.

Study 3 – 16-Minute Apnea with Oxygen Saturation and Blood Gas Analysis³

A Good Laboratory Practice (GLP) study was performed with apnea extended to 16 minutes, and arterial blood gases were obtained at regular intervals
throughout the experiment. Test animals maintained oxygen saturation above 97% for the entire 16-minute duration. Control animals dropped below 75% in
under one minute, consistent with prior studies. Blood gas analysis demonstrated that pH remained above 7.2, PCO₂ rose into the low 80s, PAO₂ remained in
the high 200s, and lactate levels remained within normal range.

These findings confirm preserved secondary physiologic parameters (i.e., lactic acid) and absence of hypoxia under controlled conditions.

1. Goodwin RB,  et al, Extending the safe apnea window: preclinical evaluation of the Turbo® O₂ cap for hypoxia mitigation during difficult intubation. BMC
Anesthesiology. 2026 

2.  Salvino C, et al, A novel oxygenation device, the Turbo® O₂ Cap, prevents hypoxia for 15 minutes of apnea in a porcine model, despite paralysis: a
potential paradigm shift in human airway management. Airway. 2026

3. Pinto VC, et al, Impact of Turbo O₂™ cap on safe apnea period in intubation: a proof-of-concept crossover study using a porcine model. American Journal
of Emergency Medicine. 2026 

REFERENCES


	Eliminating Hypoxia During Paralytic Intubation: A Progressive Animal Series

