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Raman Spectroscopy System for Non-invasive Blood Glucose Detection
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Abstract; A miniature wearable Raman spectroscopy system used to achieve noninvasive detection of
human blood glucose level was developed. A thallium-doped grin lens was employed as the collection lens
and a specially designed wearable fiber optic probe was employed to help the stable and convenient
collection of Raman spectrum. The glucose solution, 11 rats and 10 healthy human were studied as
subjects. In addition, a method of quantitative analysis of Raman spectrum was proposed which using the
peak area as the main reference factor while the peak intensity as the auxiliary reference factor to calculate
the target concentration. A non-linearized multivariate dominant factor-based partial least squares model
was built for different samples to predict glucose level. The results show that the accuracy are 98. 1%,
89.3% and 84. 4% for glucose solution, rats and human subjects. The system has the advantages of
more compact structure, lower cost, better testing stability and convenient for human body to wear, and
is feasible and repeatable to achieve the noninvasive detection of human blood glucose accurately.

Key words: Raman spectroscopy; Spectrometers; Nondestructive testing; Blood or tissue constituent
monitoring; Blood glucose
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Table 1 Results of the 11 laboratory rats

Rat R? MAE/(mmol « L") Sample capacity
1 0. 960 0. 149 25
2 0.954 0. 265 147
3 0.924 0. 543 53
4 0.905 0. 310 77
5 0.893 0.279 53
6 0. 889 0.130 23
7 0. 879 0.227 24
8 0. 868 0.184 23
9 0. 853 0. 159 30
10 0. 851 0.217 229
11 0. 851 0. 306 51

Mean 0.893 0.252 67
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Table 2 Results of the 10 human volunteers

Human R? MAE/(mmol « L") Sample capacity
1 0. 958 0.105 29
2 0. 935 0. 379 59
3 0. 866 0. 285 21
4 0. 85 0.275 37
5 0. 835 0. 398 35
6 0. 83 0. 407 37
7 0. 827 0.620 35
8 0. 815 0. 317 35
9 0.765 0. 455 35
10 0. 759 0.410 21

Mean 0. 844 0. 365 34
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