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Fig.1 Two-dimensional spectrum and image analyzer system.
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Fig.2 An outline showing the light streams in the 2-dimensional spectrum and image analyzer system.
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Fig.3a  An spectrum in a position of X on the sample were observed as a change in absorbance intensity on the Y shaft line
in video frame memory.
Fig.3b  The spectrum image pattern of each point on sample were observed on the panel in video frame memory.
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Fig. 4a RGB reconstitution image at three positions in normal
subject. a: nail, b: finger, c: back of hand.
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Fig.4b An example of actual spectrum recorded by RGB
reconstitution system. a, b and c, correspond to those
in Fig. 4a.
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Fig.5a An example of RGB reconstitution image at back of
hand in normal subject. Arrow ‘a’ shows an image on
obstructed blood flow and arrow ‘b’ on normal blood

flow.
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Fig.5b  Absorbance spectrum on obstructed blood flow (a) and

on normal blood flow (b). ‘a’ and ‘b’ correspond the
recording position at ‘a’ and ‘b’ in Fig. Sa.
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Fig. 6 Successive RGB reconstituted images in every 10 sec at
nail (A), the index finger between the first and second
joint (B) and the index finger between the second and
third joint (C) in normal subject. Left three images
show those at a condition of obstructed blood stream
and then obstruction was released just after the record
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Fig.7 An analysis of absorption spectrum of time dependence
recorded in every 10sec. Record was made at ‘A’ in
Fig. 6.
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Fig. 8 The same analysis with that in Fig. 7, but recorded at ‘B’
in fig. 6.
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Fig. 9 The same analysis with that in Fig. 7, but recorded at ‘C’
in Fig. 6.
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Fig. 10 Time dependent changes in the absorption spectrum of every 10 sec, at wave length of 545 nm (a), 570 nm (b), 560 nm

(c), 600 nm (d), 660 nm (e) and 750 nm (f). Recoding position, A, B and C and the recording condition correspond

those in Fig. 6.
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Abstract

We developed a 2-dimensional spectroscopy image apparatus which enables simultaneous measurement of a red, green,
blue RGB reconstituted image with spectroscopy spectrum information from the epidermis surface.

We were able to distinguish, by the reconstituted RGB image, of the epidermis surface with normal blood flow
(oxygenized state) from that with obstructed blood flow (deoxygenized state) caused by compressing the artery with high cuff
pressure of a sphygmomanometer, the latter being slightly dark brown in color compared with the former.

Peak absorption spectra at 545 nm and 575 nm were observed from a nail and the epidermis surface of the finger and back
of the hand with normal blood flow. This peak absorption was coincident with that of hemoglobin in the oxygenized state.
On the other hand, peak absorptions at 560 nm and 750 nm with a somewhat broad shoulder at 660 nm were observed from
the same position as those mentioned above but with obstructed arterial condition. This absorption spectrum pattern was
characterized by the deoxygenized state of hemoglobin. This absorption spectrum pattern was characterized from that of
deoxygenized to oxygenized within 10 sec after releasing the blood stream from obstruction.

In summary, by using the newly developed 2-dimensional spectroscopy image apparatus we were able to analyze
information on oxy and deoxygenized of hemoglobin from the epidermis surface. The possible clinical applications of this

device were discussed.

{Key words> 2-dimensional spectrum-image analyzer system, hemoglobin, absorbance, epidermis




