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June 23, 2000
Airflow Efficiency Testing

PURPOSE OF THE TEST: A test was performed to
determine the airflow efficiency of a standard N95 filter during strenuous
exercise and its effects on oxygenation ventilation and acid-base balance.

TEST PROTOCOL.: Testing was performed in the
pulmonary physiology laboratory at a regional medical and trauma center
under the direction of a board-certified physician with extensive experience
in exercise physiology. An MVMax Sensormedics Series 229 cardio system
was used. The subject was a normal, well-conditioned 53-year-old male.

The subject was fitted with a standard N95 filter with an exhalation valve.
The filter was inserted into a Nomex shroud, The Hot Shield, and was
worn by the subject. A bicycle ergometer, an Ergometrics 800 made by
Ergoline, was used. A 15-watt ramp protocol as reported previously was
used.

The subject’s heart rate, respiratory rate and oxygenation were
continuously monitored and arterial blood gas measurement was performed
at the termination of the exercise. The workload increased from 15 watts
to 175 watts and the subject exercised 13 minutes. Testing was terminated
because of exhaustion and impaired ventilation. The subject also
experienced a prolonged headache following testing.

RESULTS: The results of the two tests were as follows:

N95 filter Workout Xcaperl] Filter Workout

Heart rate 149 Heart rate 102
pH 7.36 pH 7.435
pO2 94.0 mmHg pO2 93.0 mmHg

Respiratory rate ~ 36/min Respiratory rate 25/min

INTERPRETATION:

The findings document significantly increased energy expenditure while
wearing a standard N95 filter encased in a Nomex shroud. Although there
was no adverse effect on oxygenation, there was a significant increase in
heart rate and respiratory rate and an associated metabolic acidosis. This
level of energy expenditure and metabolic acidosis was not noted while
wearing the Xcapef] Filter using the same exercise protocol.
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