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Reflectance of the porcine skin tissue before and after dealt with different ways

(a): Reflectance after dealting by nothing at the time intervals of 0, 15, 30, 60 and 90 min(from top to bottom), respectively(Group 1); (b):

Reflectance after dealting by ultrasound alone at the time intervals of 0, 15, 30, 60 and 90 min, respectively(Group 2); (c):

Reflectance after

dealting by 80% glycerol alone at the time intervals of 0, 15, 30, 60 and 90 min(from top to bottom) , respectively(Group 3); (d): Reflectance

after dealting by ultrasound and 80% glycerol at the time intervals of 0, 15, 30, 60 and 90 min(from top to bottom) . respectively(Group 4)
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Table 1 Reflectance (%) of each group at 414, 540, 580 nm
Wavelength/nm Groups 0 min 15 min 30 min 60 min 90 min
414 nm Group 1 21.040.5 20.840.5 19.6+£0.5 17.7+0. 4 17.340. 4
Group 2 16.240.4 17.240.4 14.4+0.4 13.940.3 13.140.3
Group 3 23.140.6 21.14+0.5 17.1£0.4 15.340.4 16.340.4
Group 4 17.9£0.4 8.940.2 7.9£0.2 8.0£0.2 7.27£0.2
540 nm Group 1 42.7+1.1 40.64+1.0 38.6+1.0 38.1+1.0 37.34+0.9
Group 2 33.740.8 38.9+1.0 35.4+0.9 33.24+0.8 34.34+0.9
Group 3 46.3+1.2 43.2+1.1 41.3+1.0 40.1+1.0 39.6+1.0
Group 4 38.941.0 30.640. 8 28.8+0.7 27.040.7 26.6+0.7
580 nm Group 1 45.1+1.1 43.24+1.0 41.0+1.0 41.1+1.0 40.0+1.0
Group 2 45.0+1.1 50.3+1.3 47.1+1.2 45.1+1.1 46.4+1. 2
Group 3 45.4+1.1 42.1+1.1 39.54+1.0 39.1%+1.0 38.6+1.0
Group 4 45.1+£1.1 37.64+0.9 35.1£0.9 33.140.38 32.94+0.8
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Fig. 2 Changes of each group reflectance during
0~15 min and 15~30 min at 518 nm
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Reflectance Spectroscopy Study of Low-Frequency Ultrasound and
Glycerol on Skin Optical Clearing

ZHONG Hui-qing' , GUO Zhou-yi' , WEI Hua-jiang'* , ZHANG Zu-de' , YANG Hong-qin* , XIE Shu-sen’

1. Ministry of Education Key Laboratory of Laser Life Science and Institute of Laser Life Science, South China Normal Univer-
sity, Guangzhou 510631, China

2. Key Laboratory of Optoelectronic Science and Technology for Medicine of Ministry of Education, Fujian Normal University,

Fuzhou 350007, China

Abstract In order to find a non-invasive way to improve the efficacy of skin optical clearing with topically applied optical clearing
agents, the authors researched the changes of reflectance spectroscopy of skin tissues before and after being dealt by low-frequen-
cy ultrasound and osmotic active chemical agents within the wavelength range of 400-860 nm, and the degree of changes in reflec-
tance spectroscopy of each group skin during 0-15 min and 15-30 min at 580 nm. The measurements were performed using a
AvaSpec-2048 optical fiber spectrometer with integrating-sphere setup. The results of measurements showed that there were a
few changes of the reflectance spectroscopy of skin tissues in the control group (Group 1) (The skin tissue was dealt with noth-
ing. ) during the whole observation; But in the Group 2 (The skin tissue was dealt with only low-frequency ultrasound) , it was
found that the reflectance of the skin tissue showed a significant increase comparing 15 min with 0 min, but the changes in reflec-
tance of the tissues slowly restored the original form following the longer time since the ultrasound stopping; There was also a
very fast changes in reflectance of the skins in the Group 3 (the skin were dealt with only 80% glycerol) compared with that in
the Group 1. The authors also found that there was a very distinct decrease in the reflectance of skin tissues dealt with both low-
frequency ultrasound and 80 % glycerol group (Group 4) , especially during the 0-15 min, and its speed was 4. 0 times that of the
Group 1 and 2. 3 times that of Group 3 (During 0-15 min, the reflectance of skin tissues in the Group 1 decreased 1. 896 % ; the
reflectance of skin tissue in the Group 3 decreased 3. 316 % ; the reflectance of skin tissues in the Group 4 decreased 7.551%).
From the above results, it can be clearly seen that the low-frequency ultrasound and 80 % glycerol not only have synergistic effect

on optical clearing of skin tissue in vitro, but can change the optical clearing of the skin tissue in a short time.
Keywords Optical clearing; Glycerol; Low-frequency ultrasound; Reflectance characteristics; Bio-tissue
(Received Mar. 23, 2009; accepted Jun. 26, 2009)
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