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Abstract : A cryotherapy system using cold air was developed. The developed system had superior low-temperature characteristics with
various flow rates and nozzle sizes, and used R-404A, as a coolant, which has no destructive effects of Ozone layers. Flow rates and the
treatment time can be easily altered during the operation. In addition, an alarm system was designed for the overload, overheat, and
over—charge of the machine. For clinical applications, skin temperatures, intra~articular temperatures of the knee joint and intra-muscluar
temperatures of the gluteal muscles were measured during and after the cryotherapy. After a 5-minute therapy, skin and intra~articular
temperatures decreased by 23.3+4.7 and 4.1 +1.0°C, respectively. A 5-minute cryotherapy was good enough to maintain low intra~articular
temperatures for 2-3 hours. Resting intra-muscular temperatures in 2, 4, and 6cm deep in the gluteal muscle were 36.5+0.2, 36.9+0.2,
37.1 £0.2°C, respectively (< 0.05). Lowest temperatures in 2. 4, and 6cm depth were 35.1 £0.7, 36.2 0.4, 36.9 +0.3°C, respectively (p<
0.05). Temperatures after a 2-hour cold air application on the skin and in the muscle in depth of 2, 4, and 6cm were 32.2+1.1, 36.2+
0.5, 36.6+0.3, 36.9+0.3C, respectively ($<0.05). Temperatures on the skin and in the muscle significantly decreased after 2 hours, com-
Pared with before cold air application ($<0.05). The intra-muscular temperature was changed more slowly than the skin temperature,
and the deeper the muscle, the lesser temperature changes. The effect of a 5-minute cold air application lasts up to 2 hours, and it
Seems that the rebound-rise of the temperature due to the reactive vasodilatation does not occur in the gluteal muscle.
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CRYOTHERAPY SYSTEM
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Fig. 1. Schematics of the cooling in the cryotherapy system
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Fig. 2. Main components in the cryotherapy system
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Table 1. The performance table of the developed cryotherapy jystem
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@J@ Cryotherapy System
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Fig. 3. Control mechanism of the cyotherapy system
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Fig. 4. Skin temperature measurement using infrared thermogra-
phy
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Fig. 5. Skin and intra-articular temperature changes of the knee
joint by 5-minute cryotherapy

Note : The arrow on the x-ordinate represents the removal of
cold-air
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Fig. 6. Intra—-muscular temperature changes in the guteal mus-
des in different depths

Note : The arrow on the x-ordinate represents the removal of
cold-air
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