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Characterization of Porcine Tissue Perforation Using High-Power Near-Infrared
Laser at 808-nm Wavelength
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Abstract: A fundamental study on laser-tissue interaction was conducted with the aim of developing a
therapeutic medical device that can remove lesions on the intestinal wall by irradiating a high-power 808-nm
infrared laser light incorporated in an endoscopic system. The perforation depth was linearly increased in the
range of 1~4 mm in proportional to laser output (3~12 W) and irradiation time (5~20 s). We demonstrated
that the perforation depth during laser irradiation was varied according to the tissue property of each
extracted porcine organ. The measurement of the temperature distribution suggests that the energy is localized
in the irradiation spot and transferred to deep tissue, which protects the surrounding tissue from thermal
injury. These results can be used to set the driving parameters for a laser incision technique as an alternative
to conventional surgical interventions.
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Fig. 2 Experimental setup. (a) 808 nm infrared
laser device (b) XY axis stage (c)
Optical fiber holder and vertically
movable optical rail (d) Irradiation of
porcine tissue sample through fiberoptic
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Table 1 Change of perforation depth according to

frequency and pulse width at 8.1 J pulse

energy

Frequency | Pulse Width | Depth Standard
(Hz) (ms) (mm) deviation

Ccw - 2.61 0.1493

1 900 2.54 0.1084

5 180 2.36 0.1517

10 90 2.31 0.0894

100 9 2.02 0.1304

Table 2 Change of perforation depth according to
frequency and pulse width at 7.2 J pulse

energy
Frequency Pulse width | Depth Standard
(Hz) (ms) (mm) deviation

20 40 2.37 0.1525

40 20 1.79 0.1294

80 10 1.85 0.296

100 8 1.82 0.0837

200 4 1.77 0.0447

Table 3 Change of perforation depth according to
frequency and pulse width at 5.4 J pulse

energy
Frequency Pulse width | Depth Standard

(Hz) (ms) (mm) deviation
20 30 1.61 0.275
30 20 1.57 0.1304
60 10 1.42 0.202
100 6 1.55 0.1225
200 3 1.53 0.233
300 2 1.07 0.0975
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Fig. 6 Laser irradiation at 4 different porcine
organs. (a) Rib (b) Colon (c) Heart (d)
Stomach
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