Thermal Damage Modeling of CO2 Fractional Laser Induced Skin Micro-Tunnels
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Introduction: thermal damage pattern following the light absorption in tissue, can be useful for treatment optimization. More than rejuvenating, microtunnels that are induced due to CO2 fractional, are also considered in drug delivery. To lessen the risks of thermal damage, we modeled thermal damage patterns of these Micro-Tunnels in skin induced by the CO2 fractional laser in various laser parameters. Methods: In this modeling, COMSOL software was applied. The skin was modeled as three homogenous layers of epidermis, dermis, and hypodermis. Opto-thermal coefficients of the modeled tissue and its components in addition to the laser parameters (CO2, 10600 nm) were input data. The Bioheat Module and diffusion equations were applied. Results: The outcomes of this modeling show that power of 10w with different time pulses creates a better microtunnel in the tissue while preventing unwanted injuries. At a power higher than 15 watts and 5 pulses, the tissue will be damaged inconsiderably. Fractional laser creates heat only at the desired point of the treatment, and this heat is absorbed through the tissue, and microtunnels in it form the tissue. Also, 10w power with a low time width does not have a good effect on the tissue, but with an increase in the pulse width, it causes less damage to the surroundings. With a power higher than 15w, fractional laser irradiation creates wider microtunnels which might damage the tissue due to the adjacent microtunnels. Conclusions: COMSOL seems as a promising software for optimizing laser treatment plans before the clinical treatments for the specialists.
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