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Laser has been widely used in various fields of medicine. Recently, noninvasive low-level laser therapeutic medical devices have been 

introduced in market. However, low-level laser cannot deliver enough photon density to expect positive therapeutic results in deep tissue 

layer due to the light scattering property in tissue. In order to overcome the limitation, this study was aimed to develop a negative pressure 

applied low-level laser probe to optimize laser transmission pattern and therefore, to improve photon density in soft tissue. In order to 

evaluate the possibility of clinical application of the developed laser probe, ex-vivo experiments were performed with porcine skin samples 

and laser transmissions were quantitatively measured as a function of tissue compression. The laser probe has an air suction hole to apply 

negative pressure to skin, a transparent plastic body to observe variations of tissue, and a small metallic optical fiber guide to support the 

optical fiber when negative pressure was applied. By applying negative pressure to the laser probe, the porcine skin under the metallic optical 

fiber guide is compressed down and, at the same time, low-level laser is emitted into the skin. Finally, the diffusion images of laser in the 

sample were acquired by a CCD camera and analyzed. Compared to the peak intensity without the compression, the peak intensity of laser 

increased about 2~2.5 times and FWHM decreased about 1.67~2.85 times. In addition, the laser peak intensity was positively and linearly 

increased as a function of compression. In conclusion, we verified that the developed low-level laser probe can control the photon density in 

tissue by applying compression, and therefore, its potential for clinical applications.
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그림 1. 개발된 압력 인가형 레이저 프로브와 다이오드 레이저 발진부 및 샘플 고정판.

(a) 압력 인가형 레이저 프로브: (1) 공기 흡인구, (2) 광섬유 지지대, (3) 광섬유가 들어가기 위한 공간, (4) 레이저 프로브 가이드. (b) 다이오드 레이저 

발진부. (c) 샘플 고정판.

Fig. 1. (a) Pressure applied low-level laser probe: (1) air suction hole, (2) optical fiber supporter, (3) space to place an optical fiber, (4) laser probe guide. (b) Diode 

laser part. (c) Sample fixation plate.
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그림 2. 돼지피부에서 레이저 투과패턴 측정을 위한 실험장치. 

Fig. 2. Experimental setup to measure laser transmission pattern in porcine skin sample.
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그림 3. (a) 압력 인가 전(0Kpa)과 (b) 최대 압력인가 후(30Kpa)의 2 차원 (좌측) 및 3차원 (우측) 레이저 세기 분포도 분석 영상 (우측). 

Fig. 3. 2-D (left) and 3-D (right) laser intensity distribution analysis images (a) before and (b) after the application of 30Kpa negative compression.
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그림 4. 음압에 의한 레이저 세기(laser intensity) 변화 그래프.

Fig. 4. Relative laser peak intensity variation as a function of negative compression.


