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(57) Abstract: A device and a
method to provide a more reliable
and accurate measurement of
hematocrit (Hct) by noninvasive
means. The changes in the
intensities of light of multiple
wavelengths transmitted through
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Tissue gel

matrix ©

or reflected light from the tissue
location are recorded immediately

Mean before and after occluding the

o phOtOﬂ ﬂow of venous 'blood from 'the

path tissue location with an occlusion

device positioned near the

. tissue location. As the venous
EXpandlng 104 return stops and the incoming
blood vessel . a arterial blood expands the blood
sIOS|E:’$Iged vessels, the light intensities

measured within a particular band
of near-infrared wavelengths
decrease in proportion to the
volume of hemoglobin in the
tissue location; those intensities

!
102

measured within a separate band
of wavelengths in which water
absorbs respond to the difference
between the water fractions within

the blood and the displaced tissue volume. A mathematical algorithm applied to the time-varying intensities yields a quantitative
estimate of the absolute concentration of hemoglobin in the blood. To compensate for the effect of the unknown fraction of water
in the extravascular tissue on the Hct measurement, the tissue water fraction is determined before the occlusion cycle begins by
measuring the diffuse transmittance or reflectance spectra of the tissue at selected wavelengths.
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