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7) ABSTRACT

Non-invasive, optical apparatus and methods for the direct
measurement of hemoglobin derivatives and other analyte
concentration levels in blood using diffuse reflection and
transmission spectroscopy in the wavelength region 400-
1350 nm which includes the transparent tissue window from
approximately 610 to 1311 nanometers and, using diffuse
reflection spectroscopy, the mid-infrared region from 4.3-12
microns in wavelength. Large area light collection tech-
niques are utilized to provide a much larger pulsate signal
than can be obtain with current sensor technology. Sensors
used in separate or simultaneous precision measurements of
both diffuse reflection and transmission, either separately or
simultaneously, from pulsate, blood-perfused tissue for the
subsequent determination of the blood analytes concentra-
tions such as arterial blood oxygen saturation (Sa0,), car-
boxyhemoglobin (COHb), oxyhemoglobin (OHb), deoxy-
hemoglobin (dOHb), methemoglobin (metHb), water
(H20), hematocrit (HCT), glucose, cholesterol and proteins
such as albumin and other analytes components.

and the sequence of fitting.

Input: absorption spectrum of blood sample, blood sample
thickness, fitting iteration number, blood components to fit,

Y

Normalize the spectrum
with the blood thickness
T

F

Fit water concentration (see flow
chart in(FIG. 6) for details)

!

Fit red blood cell
concentration

'

| Fit serum concentration |

!

Fit other components'
concentration

'

Fit glucose concentration

Reach
the iteration
number ?

Display each component's
concentration
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Linear Variable Bandpass Filter
(Center Wavelength (CWL) Continuously
Changing in a Linear Fashion)
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FIG. 2A

Circular Variable Bandpass Filter
(Center Wavelength (CWL)
Continuously Changing in a

Circumferential Fashion)
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Discrete Bandpass Filters
(Each Filter Separate and Mounted in Wheel)
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