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Abstract
Optical methods for adipose tissue destruction, namely, photodynamic and photothermal methods at usage of some
photosensitizers are developed. These methods are considered as minimal invasive methods suitable for controllable
lipolysis of fat cells. Experimental studies of laser light interaction with photosensitized adipose tissue are carried
out. The irradiation dose was selected to be on the level providing skin physiological temperatures. Results can be
applicable in oncology to reduce fat deposits within the tumor area.
Introduction
A lipoma is a benign tumor comprised of fat cells that manifests in the subcutaneous tissues. Lipomas are usually
very slow-growing, and may not be noticed until they are rather large. Currently the only practical treatment for
lipomas is surgical excision. The basic advantages of photodynamic and photothermal methods are their minimal
invasiveness.1 These methods are approved in numerous studies, however require further development and
adaptation to specific applications such as treatment of lipomas and other tumors containing fat cells.

The goal of this work is to design a new technology of photodynamic and photothermal treatment of fat cells in
tissues sensitized by a water-soluble tricarbocyanine infrared dye indocyanine green (ICG) in free and encapsulated
states, and to find an optimal laser radiation dose required to induce fat cell lipolysis and/or apoptosis in tissues.
Materials and methods
The 100-150 µm adipose tissues slices were used in in vitro experiments. Water-ethanol solutions of indocyanine
green (ICG) and water solution of ICG capsules, 1 mg/ml and 2 mg/ml concentration, respectively, were used for fat
tissue staining. A CW diode laser (ACCULASER, 810 nm) was used for irradiation of tissue slices at power densities
of 250, 375, 500, and 625 mW/cm2.
Results and discussion
Cell lipolysis was seen as optical clearing effect of the upper cell layers of the photodynamically/photothermally
modified fat tissue slices. As a result of lipolysis, which is happened due to light induced cell membrane porosity, the
intercellular content of the cell (free fatty acids) percolates through these temporal pores into interstitial space. Thus
refractive index of the interstitial fluid (initially equal to ni = 1.36) becomes close to the refractive index inside the
adipocytes (fat refractive index, na = 1.44) and due to refractive index matching effect the optical medium becomes
optically homogeneous and more transparent to light.
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Fig. 1. Images of a subcutaneous adipose tissue sample
stained by ICG before (a) and after (b) laser irradiation
during 1 min. Time delay between image capture and
irradiation finishing is 240 min (b). Temperature of the
sample was kept at 33°C. Diode laser, 810 nm, power
density 500 mW/cm2
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Fig. 2. Images of a subcutaneous adipose tissue sample stained
by ICG capsules before (a) and after (b) laser irradiation during
2 min. Time delay between image capture and irradiation
finishing is 120 min (b). Temperature of the sample was kept at
34°C. Diode laser, 810 nm, power density 500 mW/cm2

The usage of combination of photothermal and photodynamic treatments allowed us to provide effective lypolysis of
adipocytes and to provide controllable change of cell morphology (indicated as apoptosis) in tissue samples.
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