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Design of the Probe of Swept Source Optical Coherence Tomography for
Endoscopic Imaging
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(Department of Optical Engineer, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: A swept source endoscopic optical coherence tomography system was designed with the grin-
lens, single mode fiber and fiber optic rotary joint for endoscopic imaging. The effects of the pitch of the
grin lens and the distance between the single mode fiber and the grin-lens on system performance were
then analyzed with Zemax. The object distance of 0. 7 mm was chosen according to the diameter of
esophagus and the Pitch of 0. 24P was chosen according to the cost and the effects analyzed above. The
measurement results shown that the axial resolution of the system is ~9 um and the lateral resolution is
~19.5 pm with the imaging depth of 6 mm in air. The working distance of the probe is about 7 mm. The
initial cross-sectional images of the intestinal tract of pig were presented to demonstrate the capability of
the system for endoscopic applications. And all these results demonstrated that the probe designed is
suitable for endoscopic imaging of esophagus.
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Table 1 The waist of the spot and the working

distance of the probe

Diameter The object The imaging Size of the
of fiber/pm distance //mm distance !’ /mm fiber's image/pm
10 0.4 12. 4 67.2
10 0.5 9.3 50. 6
10 0.6 7.5 40. 6
10 0.7 6.3 34.2
10 0.8 5.4 29.6
10 0.9 4.7 26.2
10 1 4.2 23.6
10 2.5 1.6 13.2
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Table 2 The lateral resolution obtained under

different Pitches of the grin lens

Pitch of Diameter of The object Size of fiber's
fiber fiber/pm  distance [ /mm image/pm
0.12 10 3.13 32.6
0. 14 10 2.39 36.7
0.16 10 1.85 40. 3
0.18 10 1.43 43. 4
0. 20 10 1.08 45.8
0.22 10 0.78 47.5
0. 24 10 0.51 48. 3
0. 26 10 0. 26 47.8
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Fig. 4 The relationship between lateral resolution
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2 SLIGHR

2.1 HEESBHENSE

I+ £ 1 2 F H 0% U 19 OCT (Swept Source
Optical Coherence Tomography, SSOCT) % % %f
1951 USAF 47TV B 46 4 1n B il 33945, B S50 i H

0911001~ 3



e F

EE

2 & SSOCT Z e A 1] 44 43 B A 0 o2 &, &1 5(b)
S R DN i 2 A ) 1 AN [D AE 1) A6 AL A O R O A R R
fH A 80 % FREZIJEHE 20 %0 Z 8] 5 5 AN RAFE A5 A AL PR
A K KE S Y 1) BE 1.3 pm, BT LLOBE [ 4 BE R R
19.5 pm, B IR KOLEF 5 A BB 2 W 1Y BE 25k
0.7 mm,# & 1 0] DL A0 & ) o0 B R 00 B s ol
34.2/2=17.1 ym, iR Z FEZ R A A REBHE 5T A
2 1 B R 2 5

2000
1800 |
1600 |
1400
1200
1000
800 |
600 |
400 f
200 f

0

u.)

Intensity/(a.

0 260 520 780 1040 1300
Transverse distance/pum

(b) The intensity backscattered by the resolution target
along the line

B5 AL HE  HBY A f

Fig. 5

# 3 JEESMLE OCT W5 /N BT 19 5035 58 N

B S BB ) 73 BER 5 TAR B i 3R 3 il WL £ HLE

B OF H A REEE W B R ™) XN sk

H R () 43 9 R R TR I R L A R 1 A HER

25 pm B, TAEFE AL 3 mm. P R AESE B & 18
®x3 S5EMRNMNEAANFTRLEESENLEER

Table 3 Comparison between the values of parameters of

The image of the resolution target

endoscopic optical coherence tomography designed
by other groups and our design

Lateral Working
Reference . .
resolution/pm distance/mm

[17] 25 2.7
[18] 25 3
[19] 25 2.5
[20] 30 9
[21] 15 2.2
[22] 40 12

This experiment 19.5 7
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