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Tablel Summary of methods for blood glucose detection
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Fig.1 (A) Mid-infrared absorption spectra of aqueous glucose’m; (B) Near-infrared absorption spectra of
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Fig.2 Schematic diagram of skin structure
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Fig.3 A new resonator photoacoustic blood glucose detection system: (A) Block diagram of blood glucose

photoacoustic detection systemm'; (B) Design of the resonator photoacoustic cell
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Fig.4 New photoacoustic unit of quantum cascade laser (QCL)"*": (A) Copper photoacoustic unit;

(B) Resonance frequency simulation of photoacoustic cell
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Fig.5 Design of photoacoustic cylindrical resonator: (A) Photoacoustic detection structure design'>’;

(B) Schematic diagram of dual-wavelength blood glucose detection systemiw

Zhao %5 E 2017 AF4R T T —FuH MG R I | B FH A 6P it WA W R 7 1t P9 B A 2
ORI R B R PZT AT A et S ARMRES AR L e IR AEE I ROL A (5 R 4b
V32 T A A VR R R TR ey, 7R 3 £ PR K R g A R P R TSR 56, 0 W TS 21 20 mg/d L



510 FREETAE . D AMEF OB IC A MBI H AR 1577

2020 4F, Xu 22 F B ARTEIR I IS ARSI SRIE AR, , 200 R M TS K RN, ASAE AR 2 Ny
23 kHzo LA 23 kHz SRS IR 6] ALBLEIRAZ T 5 IR IRIE T 09 He 3306 L, ik B R 8500 X
FT A RORAE R R B A RS 5 2 R T 29 90 % .
2.1.2 AEHIRGHIEIT

IR Ml T AR AT . B MRS E T I R o Ao DU [ B JERAE AR Fof 388 5 B R
O ARIRAIAREAS 5y Z R 0, S B0 E 5 ATRE , SO DR AT i i 26 28 3 A O 75 1t %
o 2011 4F, Sigrist BFFELH S T —FhET RIS R R NI U P SR D i, I 6
Ro SHFAR IR I, T B 0] BEHUE /N 2O AU 78.5 mm’ s X ARG A BT
BRWOLAS (EC-QCL)ME Ryl i iok 22 v KUK I 75 38k, 741 FHT R ARG TN 5 g Bz JEK vih 6 26 WA 32 4G H BR Oy
100 mg/dL, %55 v AN A& SEPRIRINTT K , S50 07 84 it — 20 itk

A B
Modulated laser beam ™\ Mirror
connection tube PA chamber

Microphone M M M M
ZnSe ————» «——Support frame CO,-LASER sr—iHRN !
Copper 4 mn’{e on L1 T PM
Diamond . 18 ! HeNe-LASER A1 P A 0
RH- :
T sensor O ‘ Solid Sample  |opp orringg ) - 1 pod
ANALYSER M " L2
I ™M
=13
-DL
Space for diamond 4 3 ) - _—
i | - RH-T
[ 5 ig)nnection duct gw [ LOCK-IN fengan
Solution R O i sl NS T PACELL

— e

Flow-cell

6 Bl it st (A) BEEHDE AR E I (B) hZIAMILRHEH Kl RS R
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Table 2 Summary of literatures published in recent years on photoacoustic spectroscopic blood glucose measurement
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Infrared Photoacoustic Spectroscopy for Noninvasive
Blood Glucose Detection

ZHANG Xin-Yu, SONG Fang’, ZHU Heng-Liang, ZHENG Chuan-Tao, WANG Yi-Ding
(State Key Laboratory on Integrated Optoelectronics Jilin University Region,

College of Electronic Science and Engineering,
Jilin University, Changchun 130012, China)

Abstract Diabetes is defined as a global epidemic by the World Health Organization. Blood glucose detection
plays a key role in determining the health status of diabetic patients. Routine blood glucose detection increases the
risk of infection and aggravates the psychological burden of patients due to frequent needling for blood extraction.
The non-invasive blood glucose detection technology based on infrared photoacoustic spectroscopy has the
characteristics of high sensitivity, rapid real-time measurement, no wound, no risk of infection and so on, and it is

the future trend of point-of-care testing (POCT) in laboratory medicine and clinical field. In recent years, this
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technology has been widely concerned in the field of non-invasive blood glucose detection. In this paper, from the
perspective of photoacoustic structure design, the principle of photoacoustic spectroscopy-based non-invasive
blood glucose detection technology was introduced and the research status of photoacoustic spectroscopy in blood
glucose detection was discussed to provide reference for the related research. Furthermore, the limitations and
prospects of photoacoustic spectroscopy non-invasive blood glucose detection were summarized, and the
photoacoustic spectroscopy-based non-invasive blood glucose sensor enabled exciting possibilities for clinical
application in the future.
Keywords Photoacoustic spectroscopy; Blood glucose testing; Detection structure; Infrared; Review
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