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Hypoxia
Hypoxia occurs when oxygen is insufficient at the tissue level to maintain adequate 
homeostasis, stemming from various causes. 

Hypoxia leaves to tissue and cell death, and is a major cause of acute injury, chronic disease, 
disability and mortality. 
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Hypoxia and healthcare

People with a chronic disease are hospitalized more than 
once per year with a hypoxia-related condition.

>50 
million

20-30%

6-7% Extreme-altitude hikers die every year from hypoxia-
related injuries. 

Mountain visitors require emergency treatment each year 
because of acute mountain sickness.

Each presentation of hypoxia costs the healthcare 
system over $40,000, on average.



OxiWear
Sleek ear-worn continuous pulse oximetry with medical-grade accuracy
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Barriers to obtaining quality oximetry



OxiWear device specifications
Current features
- Continuous, real-time SpO2
- Pulse rate
- Location-based environmental data
- Altitude - Air quality
- Humidity - Barometric index

- Haptic alerts
- User-defined SpO2 levels

- Emergency Text Alerts/911
- Web-based physician dashboard
- Second by second data export 

- Sweat-proof
- Water-resistant
- Easy to disinfect/clean



OxiWear device specifications
Features to be deployed soon/in development
- Heart rate variability 
- Heart rate recovery
- Atrial fibrillation detection
- SpO2 entropy/variability
- Respiratory rate
- Perfusion index
- Blood pressure 
- VO2/oxygen uptake
- Caloric expenditure
- Body position detection
- Sleep



Testing and accuracy
Accuracy vs blood gas analysis completed at the Hypoxia 
Lab, University of California San Francisco, by Dr. Philip 
Bickler, MD PhD, and Dr. John Feiner, MD.

Additional motion testing completed at the Abilities Research 
Center, Icahn School of Medicine at Mount Sinai.

Successful validation of the accuracy 
of OxiWear to measure blood oxygen levels 
in healthy participants, providing the 
evidence needed to submit OxiWear’s 
application for approval as a medical 
device by the Food and Drug 
Administration. 



Testing and accuracy

Demonstrated accuracy with 
no motion, during motion, and at 
low perfusion, in people of all 
ages, sexes and all skin tones
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Altitude
“Pilots are flying more missions in a given timeframe compared to 
the Cold War. The missions are longer. Finally, it was found the 
simple actions (like pressing a pedal, flipping a switch) increase the 
chance of DCS developing.”

“Over the next five hours, [he] developed an intense headache,
nausea, and extreme fatigue. The pain got worse… He
hallucinated the airplane had rolled 30o to the left”.

“The incident occurred around 11:20 a.m. Tuesday while the aircraft 
was flying at an altitude of 21,000 feet during a regular exercise… 
Four Marines and a sailor ‘displayed symptoms of DCS.’” 

“An MDA employee died after experiencing decompression 
sickness aboard an Air Force C-17 during a missile testing 
flight. The individual went into cardiac arrest and died.” 



Altitude

Acute mountain sickness (AMS) occurs frequently 
at altitude, leading to severe symptoms that can 
evolve into high altitude pulmonary edema (HAPE) 
and high altitude cerebral edema (HACE) which are 
life threating.

Decompression sickness (DCS) can lead to serious 
neurological or respiratory symptoms which can 
ultimately lead to circulatory collapse and death.



OxiWear as a solution

Current monitoring solutions are 
unable to be worn or are ineffective 
in training or performance at altitude

Small, lightweight and ear-worn to 
keep hands free 

Provides accurate real-time data 
during motion

Haptic alerts for low oxygen levels

12-hour battery life, charging in 
under 20 mins 



Research and development

OxiWear aims to: 

Continue refining algorithms to improve early detection of AMS and DCS

Investigate the ability to detect nitrogen levels in the bloodstream

Connect with oxygen equipment and pressurized suits to trigger a protective change based 
on the physiological response to altitude 

Expand emergency alert systems to integrate into current communication systems

Further minimize the size of the device, allow for wired connectivity if required



SpO2 entropy

Costello 2020, Costello unpublished data



High altitude athletes

OxiWear is providing Apex with 
devices for continuous, hands-free
measurement of SpO2, allowing 
athletes to track performance, stay 
within performance zones, and 
ensure blood oxidation does not hit 
critical levels at altitude 

OCR Mount Everest required competitors to
Climb to 29,032 feet as fast as possible, 
which requires continuous, reliable oxygen 
monitoring to avoid life threatening conditions 
such as HAPE and HACE. OxiWear was the 
only SpO2 monitoring device that worked all 
the way to the summit.



Inspired Performance Institute, Florida, 
has partnered with OxiWear for the 
continuous monitoring of oxygen and 
use of proactive alerts, to reduce the 
impact of traumatic PTSD episodes 
that lead to extreme panic.

PTSD,  Fire and EMS

Working with Arlington VA Fire and 
Emergency Medical Service to conduct 
pilot studies using OxiWear as a tool for 
assessment of preparedness, training 
and recovery
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$200,000+
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OxiWear is looking to collaborate


