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Abstract T otal hemoglobin concentration (T HC) and hemoglobin oxygen saturation (SO,) are essential parameters to doctors
who wonder patients hematogenous conditions and oxygen supplies and consumptions. Instruments presently used for measur
ing these parameters have big size of detecting probes that limit their applications to inner bodies. An optical probe involving two
fibers with source detector separations of one hundred micrometers was developed in the present study for purpose of minimally
invasive inner detecting, which uses steady state, broadband (300- 1 000 nm) light source. The source light is delivered to tar
gets through one fiber and the reflected light from the targets is collected and transferred to a spectrometer through the other fr
ber. Reflectance spectrum is obtained from the spectrometer. T he method of reading THC and SO, from the reflectance spec
trum was developed using liquid tissue phantoms containing intralipid and blood. Firstly, reflex spectrum of intralipid w as recor
ded before mixtures of intralipid and blood with different TH C w ere made as tissue phantoms. Then the fiber optical spect rome
ter was used to obtain reflex spectra as the phantoms SO, changed; simultaneously their corresponding TH C and SO, were re-
corded as the scale values by an oximeter. Differences of reflex spectra in 520 590 nm between intralipid and tissue models were
proved reliably. Secondly, after data collections of absorption spectra and scale values were finished, two artificial neural net-
works (ANN) were build to model the relationship betw een scale values and absorption spectra. After being trained, the ANNs
could output TH C and SO, correctly when an absorption spectrum was input. The ANNs produced errors of less than 4 Hmol *

L' for THC and 5% for SO2. In vivo and minimally invasive measurements of T HC and SO2 of brain tissues in different depth
were finished on 30 rats by this specific system with the ANNs. The probe was inserted stereotactically to a depth of 6 mm with
measurements obtained every 0 2 mm. SO, of gray mater and white mater of rats was respectively obtained as 0. 66 0. 70 and
0. 450. 55. The highest THC, 110 Bmol* L~ ' was measured around rat cortex. THC of brain tissue in other depth is 70- 90
Umol* L™". T hese values agree well with reported data. This simple, inexpensive method deserves further study to establish its

eficacy for THC and SO, measurements of inner body.
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