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Abstract To achieve simultaneous measurements of biochemical properties and physical structures, we proposed an
endoscopic probe that combines optical coherence tomography (OCT) imaging and fluorescence ratio imaging. Based
on the OCT imaging principle, the center wavelength of the OCT system was determined to be 1300 nm. Based on
the absorption and reflection spectra of the selected pH indicator, the excitation wavelength of the fluorescence was
determined to be 520 nm. Moreover, the basic structure of the probe was calculated and determined according to the
ABCD matrix. The processing of the optical element and actual assembly of the probe were performed based on the
theoretical calculation results. Furthermore, the dual-modality system was built to measure the transverse
resolution and working distance of the probe. The ability of simultaneous imaging and pH detection was
demonstrated on pork intestine. The probe can simultaneously perform OCT imaging and pH measurement with
high accuracy. The resolution of OCT imaging in air is approximately 37. 3 pm, and the working distance is
approximately 13.4 mm. Moreover, the proposed system can measure the pH value of 0.01 units.
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Fig. 1 Structure of probe
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Fig. 2 Light transfer model inside the probe
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Fig. 4 System schematic (SMF: single-mode fibre; DCF: double clad fiber; MMF: multimode fiber)
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Table 1 Fluorescence intensity ratio in the fluorescence
emission spectrum across a series of solutions
with differing pH values and measured pH values

of solution
Actual pH Fluorescence ratio  Measured pH
6.4 1.62 6.43
6.6 1.71 6.57
6.8 1. 88 6. 83
7.0 1. 98 6.98
7.2 2.13 7.20
7.4 2.23 7.36
7.6 2.42 7.64

AR RN AAAL 5 IE R A4 L pH 2
% 0. 2~0. 6%, [ AR SC e B AR MEV WY pH 326 28
BREER 0.2, R4 1 i Bds il H MATLAB 4K
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pH 52658 E 2 R B et e & L 1
r =0.6589pH —2.617,R* =0. 994, (6)
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VLA LA R B AT AR e
25
224 S
=22
g21 e
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218
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Fig. 6 Calibration curve of SNARF-1 fluorescence

intensity ratio versus pH
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Tabel 2 Measured fluorescence intensity ratio

Measuring Fluorescence intensity ratio

point No. 9:00 13:00 17.:00 Average
A 2.28 2.27 2.29 2.28
B 2.29 2.26 2.27 2,27
C 2.27 2.28 2.28 2.28

WP BEAE R = A8 pH &L % 2 iy
HARMA pH A XS 2 T 458 A S pH
K 7.432,B EB pH R 7.417,C FHR 7. 432, bR fE
=28 0,014,
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