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Study on blood glucose lag time in noninvasive measurement
using optical coherence tomography

SU Ya', MENG Zhuo'?*, YU Haimin>>, WANG Longzhi' , LIU Tiegen', YAO Xiaotian'
(1. Key Laboratory of Opto-electronics Information and Technical Science of Ministry of Education, College of Precision In-
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Abstract: To investigate the lag of glucose concentration between interstitial fluid of human skin and blood
(‘peripheral blood and venous blood) during rapid change of blood glucose, optical coherence tomography ( OCT) was used
to measure attenuation coefficient of human skin with the change of blood glucose in oral glucose tolerance test and glucose
clamp in vivo. To reduce error in prediction result, the correlation region used to calculate predicted glucose concentration
should be selected below 700um ~800uwm in dermis layer. The results show that lag time decreases with the increases of
depth of human skin. It is demonstrated experimentally that the lag time changes at different depths in human skin. The
study can improve the accuracy and reliability of measurement value in noninvasive blood glucose sensing.
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Fig. 1 Normalized 1-D distribution of light intensity in depth
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Fig.2 Attenuation coefficient ( plotted in the inverted scale) and BGC

versus time for one of the five subjects in OGTT experiments
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Table 1  Experimental results of OGTT and glucose clamp
subject experimental BGC range max depth range of lag
gender age health _1, correlation correlation . .
No. mode /(mmol + L™7) . . time/ min
coefficient region/ pum

0.9683 200 ~475 24

1 male 58 diabetes glucose clamp 4.4~7.5
0.9659 575 ~800 17
0.9824 200 ~350 33

2 female 68 diabetes glucose clamp  4.63 ~16.88
0.9775 775 ~925 15
0.9366 250 ~400 28

3 female 52 diabetes glucose clamp  4.72 ~14.79
0.9529 875 ~1000 11
0.7083 350 ~625 12

4 male 32 good OGTT 5.0~8.7
0.7404 825 ~925 5
0.9263 200 ~400 31

5 male 30 good OGTT 5.3~8.3
0.9696 900 ~ 1000 2
0.9688 200 ~300 37

6 male 26 good OGTT 5.5~9.7
0.9996 800 ~ 1000 34
0.9431 225 ~375 41

7 male 29 good OGTT 4.6~10.3
0.9766 850 ~975 20
0.9985 200 ~325 17

8 male 27 good OGTT 4.2~9.3
0.998 800 ~ 1000 3
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