®38E HSH
2008 4E 5 A

Wot 5 a sk
LASER & INFRARED

Vol. 38 ,No. 5
May,2008

X E 455 :1001-5078 (2008 ) 05-0465-03

cEEERE AL

URARA S i oyl 1837 R = DD i e /W PS i

5=
(BRI T2Bem TR, &K )M 510632)

W EAESNEOBERAGNEIRTYEENTRER MELZANEN. 2N TRE
T THLNBELSRRA G RN L E g EX R, LR AR T RN E
BRAZNEHERE AN AERFRHREND LAt g, XBABTHRERNARAY
THREFWAEE S RERNE T, TS M8 A 47 0 & B £,

SRR S T 05 B R BRI B A A ok

hE 43S :R318.51 X HEKERIRED A

Analyses on Internal Interferer Factors in Noninvasive Measurement of

Blood Glucose Concentration with Near-infrared Spectroscopy

LUO Yun-han

( Department of Optoelectronic Engineering, College of Science and Engineering,Ji’nan University , Guangzhou 510632 , China)

Abstract ; Physiological variation are one of important interruption factors in noninvasive measurement of blood glucose
concentration ,and they are out of artificial control. Influencing mechanism, characteristic and quantitative relation of
temperature change on absorbance and scattering properties of near infrared light in tissue are analyzed. And compari-
sons about the ratio and speed of glucose and other components influencing on tissue optical properties are carried
out. All these investigations about internal interruption factors are expected to help find new methods of signal acqui-
ring and processing,and further accelerate the realization of noninvasive measurement of blood glucose.
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Fig.7 the output waveform of the two group

signal acquired by two channels

[F] i %o S 3 25 A AT A 160 x 120 PR LT HR
B S S T RS S, B T A R A
80 x 120 F 0 H P& [ 3 DF H2 R 4 A 160 x 120 JTRE
), B e HR AT, N [F]B SR AE W4 80 x 120 4
F % B 15 5, I 16 B4 o APk B2 b 38 R 3R 15
160 x 120JCHIR AL TE . KA E 50 A Al
channel O F1 Al channel 1,217/ )G 80 #73517
FRE

FATRAE WP A BIR BOE I 7 B, K
Vo FEE— LISV HAES , Vo R AR5 i

WS, PHERBOE S RWNE 8 i, FMHAARS
REE KBt Y 58 Bas B BIE —2L,
P IIZ R GERE R AT

Vou

voltage/V

0 100 200 300 400 500

pixel number

8 160 x 120 Fhfry 132 Hy H et BB
Fig.8 the output waveform of 160 x 120

pyroelectric readout circuit

SEHk:

[1]

JESREE kAR, XIS, 4. B ANAR 5 Lab VIEW™
7 Express BT M. db . b M SR K2 H
JAt: ,2004,6:20.

(2] BE2. DSMSEEGEABOR[M]. b0 YU Tk
H ffAt ,2002 ,4.
(3] XUpURE, 2. & BILL A1 CMOS B H 48 i A B 19 &

BILIR[T]. 45MEAR ,2000,22(4) 139 —46.

[4] 7EP2,EZHEHE. BRA S IRFPA 32 B S HINA R 5
[J]. 4586 T2 ,2006.35(2)249 —252.
[5] 2L, RFENE. HREHE 20 51 42 57 T B5 51) 3K 3l B (5% 1Y) 15t

LT AU BR{ F2E 4R ,2004 ,25(4) ;209 - 211.

(L#% 467 )
SEHk:

[1] R D Rosenthal. Instrument for non-invasive measurement
of blood glucose[ P]. USP1999,5,077 ,476.

[2] F Stephen,T L Malin,et al. Noninvasive prediction of glu-
cose by near-infrared diffuse reflectance spectroscopy[J].
Clin. Chem. ,1999,45.1651 - 1658.

[3] Moser,G Jobst,G A Urban. ,Biosensor assays for simulta-
neous measurement of glucose, lactate, glutamate, and
glutamine[ J ]. Anal. Chem. Acta. ,2002,17 ;297 - 302.

[4] M Tarumi, M Shimada,et al. Simulation study of in vitro
glucose measurement by NIR spectroscopy and a method
of error reduction [ J]. Phys. Med. Biol. , 2003, 48
2373 -2390.

[5] Kexin Xu, Qingjun Qiu, Jingying Jiang, et al. Non-invasive
glucose sensing with near-infrared spectroscopy enhanced by
optical measurement conditions reproduction technique[J].
Optics and Lasers Engineering,2005,43 :1096 — 1106.

[6] Wenliang Chen, Rong Liu, Kexin Xu, et al. Influence of

contact state on NIR diffuse reflectance spectroscopy in

(7]

(8]

[9]

[10]

(11]

vivo[ J]. Journal of Physice D: Applied Physics, 2005,
138:2691 —2695.

Wulfert F Kok, W T Smilde A K. Influence of temperature
on vibrational spectra and consequences for the predictive
ability of multivariate models[ J]. Anal. Chem. ,1998,70;
1761 - 1767.

Houxin Cui, Lin An, Wenliang Chen, et al. Quantitative
effect of temperature to the absorbance of aqueous glucose
in wavelength range from 1200nm to 1700nm[ J]. Optics
Express. ,2005,13(18) :6887 — 6891.

Laufer J,Simpson C R,Kohl M, et al. Effect of tempera-
ture on the optical properties of ex-vivo human dermis
[J]. Phys Med Biol. ,1998(43) ;2479 —2489.

Larin K V,Motamedi M, Ashitkov T V. Specificity of non-
invasive blood glucose sensing using optical coherence
tomography technique: a pilot study [ J]. Phys. Med. Bi-
ol. ,May. ,2003,48(10) ;1371 - 1390.

Rinat O Esenaliev,Krill V Larin,Irina V Larina. Noninva-
sive monitoring of glucose concentration with optical co-
herence tomography [ J]. Optics Letters,2001,26 (13) ;
992 —994.





