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Abstract; Continuous monitoring of blood glucose levels is a prerequisite for controlling diabetes and its com-
plications. Noninvasive methods have attracted great attention for their lack of injury and widespread accept-
ance. With the improvement of measurement accuracy in recent decades, optics-based methods of noninvasive
blood glucose detection have shown great potential in clinical applications. In this paper, the main optics-
based methods of noninvasive blood glucose detection, such as polarimetry, optical coherence tomography and
infrared spectroscopy, are reviewed with regards to their principles, advantages, accuracy, problems and the
possible solutions to those problems. By comparison, it concludes that the method of infrared spectroscopy has

obvious advantages in detection accuracy. In the future, major challenges will be in increasing the signal-to-
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noise ratio of instruments, eliminating background interference and establishing universal calibration models.

Key words: noninvasive blood glucose detection; medical optics; polarized optical rotation ; optical imaging;

spectral analysis
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Tab.1 The accuracies of optical methods for noninvasive blood glucose detection SEP:mg/dL
Glucose Blood Blood Living Human

Optical methods
solution serum plasma rabbit/pig subject

Stationary :4. 300!

Polarimetry 20.63(SD) [32] _ 11.66( MARD) [30] _
Moving:13. 501
OCT — — — 17. 000Nt 8.21( RMSE) P!
NIR spectroscopy 8.10! 9.00-*" 20. 38! — 10.00( RMSE) 1™
Mid-IR spectroscopy 3.50(RMSE) " 7.38(sD)™!  17.10™" — 9.60"™"

Raman spectroscopy

Photoacoustic spectroscopy

20.71(SD) ¥ —
12.14( RMSE) "*% —

7.80% +1.80% 11 Nt
10.97 (RMSE) /!

Note 1 :Minimum prediction uncertainty is 17. 00 mg/dL; Note 2; MAE of blood glucose is 7.8% +1.8%.
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MR T HYIA A B I3 28 e IR Al QCL i)
PR PARROLAR . SR SR RO &
Jei 60 58 B VA L4k (500 8L 5
(AR, PIAA H 38 po  A E7
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