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Abstract Skin welding with a combination of 1064 nm and 980 nm diode lasers, which’s the first-time discuss in the
literature, was performed in this study. The long-time effect of laser skin welding was investigated through
macroscopic and microscopic examinations as well as tensile strength tests at different time after the welding,
comparing with that of conventional suturing. At the same time, the temperature of rat skin tissue during laser-
welding was measured in vivo with a thermo-couple temperature measurement in order to analysis the relation
between the effect of tissue welding and tissue temperature. Using a power density of 15.92 W/cm?® with power of
0.5 W in continuous wave mode and exposure time of 5 seconds per spot for both 980 nm and 1064 nm lasers, it's
found that laser tissue welding yielded more effective closure and healing than conventional suturing technique that
with faster recovery, better apposition of tissue, less tissue interaction and tighter closure. As a result, tissue

welding with a combination of two near-infrared lasers is an effective method for wound closure, and further
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investigations are in progress for clinical use.
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Fig. 1 Photographs of incisions closed either by laser-welding or suturing technique during the wound healing period

(Thin arrows indicate the end points of incisions)
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Fig. 2 Microscopic views of the incisions closed either by laser-welding or suturing technique

during the wound healing period
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Table 1 Closure index, granulation areas and epidermal thickness of incision of rat-skin

Post-operative . Closure Granulation Epidermal thickness
day /d Group index(yer) areas (Sga) /(10° pm?*) (Tg) /pm
1 A 0.49+0.11"
B 0
4 A 0.53+0.19" (54.54+9.66")
B 0.1140.05 (112.13+18.87)
7 A (280.71£71.65573") (98.47+14.3)
B (198.1619+70. 25483) (86.88+20. 34)
14 A (395.6375+£71.13544%) (48.194+9.04")
B (256.9478+59. 28431) (61.75+6.78)
21 A (263.803251%66.653) (37.03%£6.04)
B (225.201470.11875) (37.13+1.8D)
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Fig. 3 Tensile strength of incisions closed either by laser-
welding or suturing technique ( % means that
there is statistical difference between both groups,

P<C0.05)
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Fig. 4 Temperature of rat skin tissue during irradiation

with the combination of 980 nm and 1064 nm lasers
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