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Optical measuring methods and apparatus for
hemoglobin concentration in whole blood

HUANG Bo'. YAO Yu-feng' .JIANG Rui-ju’

(1. Robotics Institute at Weihai » Harbin Institute of Technology,Weihai 264209,China;
2. WeiGao Group , Weihai 264209 ,China)

Abstract: A portable and accurate optical measuring system for hemoglobin is developed,and its meas-
uring principle, concentration equation, medicament micro-tablet, measurement apparatus and control
architecture are also studied. Firstly, the secondary absorb measurement mechanism is designed based
on the absorbing spectrum of azide methemoglobin, and the concentration equation is derived. Then
the micro-tablet for optical measuring is designed,in which the medicament micro-tablet is hydrophilic
to insure the whole blood capillary absorption and to achieve the accuracy and consistency of optical
measuring. Finally, the measuring mechanism and control system are introduced in detail, which
demonstrates that the measuring system can detect the hemoglobin concentration within 30 — 60 s.
Moreover, the clinical trials show that the correlation of the measurement results between the pro-
posed method and the cyaniding methemoglobin (Fe®" ) method is up to 0. 983 6 and the veracity can
be 96.32%. Because of the portability, no contamination and fast test on line, the instrument can be
widely used in moving blood collecting, function judging of the athletes and family health cares.
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Fig. 1 Azide methemoglobin chemical reaction process
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Fig. 2 Absorption spectra of azide methemoglobin
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Fig. 3 Sketch map of short optical path measurement
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Fig. 5 Sketch map of measurement mechanism
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Fig. 6 Flow diagram of control architecture

SCHII B

HT T 0 U5 R T A X6 A0 iR B IR E
PER R - 2R G JEE 1 A AR 5 1 Ol 5tk ) A2 4k - A
111352 W 0 2 2R O I P R R G B T IR I A
(Z: 20 S CIB= B N EI DV V-2 A S = B i
220 BRI AKX & A (AR L
kA n A B bR E - 15 ) 2R G838 1 XU kOt TR
9 % i BE AT IR A R AL BRI 7 i

AVs

Ly
Cuo 1opH _LCx
&

_]_0,1 uF Ry

R,
G [fpake
“Tio2

B7 0 e SOG4 il v

Fig. 7 Diagram of optical source emission control
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Fig. 8 Calibration
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