25 % 12 e G TR Vol. 25 No. 12
2017 4E 12 A Optics and Precision Engineering Dec. 2017

XEHS 1004-924X(2017)12-3105-06

I I8 38 E R /NBLSE A S i B AR B R Sk

E ﬁl%v%i;ﬁélvg \_uz,i //%1 E%Epg
(LA LAZ ZFK,BLT %B/RE 150040;
R AF FLBTEFK, ZAIL % /RE 150040;
SHBREENAFMEL —ER ZABETQ, ZAIL %/RE 150001)

T < AT S0 PN D3R A S0 2 e e AT A PN R S S M D R A SRR Sk 11 R AR B R PR T P BE ) 1 R xR
ANT S EF MR BE AR BRI S AT T RS . B0 TR B B A R O A RS S R A RGRE Sy g SRR I R 22 D K 4
e 2 of R 5 3 A B A [T B R e B R SR AR A R IR Sk RO AT R A RO AR AP R S O T I Al B A AR AT Y
e, BRE BRI EA 1 mm KA 4 mm, SCER I TR R R AR R TR IRLE T R Sk 1 S AU K e iz A IR
J3 A Al B4R Sk (1 e 107 B TR] 5000 e T S R AT LI B DR PR P R A A R . 5 SR AR MR R P R Sk A ik
K5 IR LR A SE R BT 35 0. 999 95, MR AL O BE R 0. 2 °C 45 Sk e S 7 B[R] 2494 4 s, I BE S E W 2€ A v ML
AR PRI G P T A R B AR AL

X B OWBREHRRFELERAERS LS A A M T

hE 4% E . TN253; TH773 X HARIRAD A doi: 10. 3788/0OPE. 20172512. 3105

Medical miniature fiber grating temperature sensing
probe encapsulated with glass

TIAN He'*, CHEN Tian-ting', BAI Yan*, WANG Tao', CHEN Zi-yin’

(1. College of Science, Northeast Forestry University, Harbin 150040, China;
2. College of Mechanical and Electrical Engineering, Northeast Forestry University, Harbin 150040, China;
3. Comprehensive Cancer Center, First Af filiated Hospital of Harbin Medical University, Harbin 150001, China)

% Corresponding author, E-mail: tianhe@nefu. edu. cn

Abstract: For body inner temperature measurement, especially for tumor hyperthermia temperature
real-time monitoring, temperature sensing probes should have smaller volume, good toughness and
resistance to electromagnetic interference ability. This paper focuses on a medical small optical fiber
grating temperature sensing probe. The glass tube was used to encapsulate short fiber Bragg gratings
to allow the probes to effectively avoid the error caused by stress and to eliminate the influence of met-
al packages on the distribution of electromagnetic field. Meanwhile, the probe and {iber were wrapped
in medical polyurethane sleeve to effectively protect the probe and fiber and make them be good tough-

ness. After packaging, the cross-section diameter and the length of the probe are 1 mm and about 4
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mm, respectively. The reflection wavelengths of the probe at different temperatures, the response

time of the probe at changed temperature and the internal temperature change process of the pork

heated by the medical radiofrequency hyperthermia machine were measured experimentally. The re-

sults show that the linear correlation coefficient between the reflection wavelength of the probe and

the temperature is 0. 999 95 in the body temperature range. The temperature sensing accuracy and the

maximum response time of the probe is 0. 2 °C and about 4 s, respectively. Moreover, the probe can

be used to monitor the internal temperature change of the pork heated by the medical radiofrequency

hyperthermia machine in real-time.

Key words: temperature sensing; optical sensing; medical sensor; fiber Bragg grating; hyperthermia

treatment
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Fig. 1 Structure schematic of fiber grating tempera-

ture sensing probe
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Fig. 2 Fiber grating temperature sensing probe
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Fig. 3 Reflection wavelengths of fiber grating probe

at different temperatures
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