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Fig. 1: Photographs of the hollow fiber membrane.
(&) horizontal cross section, (b) inner surface
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Table 1 Subject characteristics

n Age Height Weight
(year) (cm) (Kg)
Mean SD Mean SD Mean SD

Youngsubjects 7 276 75 163 4 51.1 34
Old subjects 5 802 46 144 7 422 9.5
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Fig. 2: Cutaneous blood flow in the dorsal site of the foot in
water and CO, water: 23 yeras old female
CO, concentration / = 500 ppm, o 1000 PPM
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Fig. 3: Cutaneous blood flow in the dorsal site of the foot in
water and CO, water: 36 yeras old male
CO, concentration / 4 500 ppm, 0 1000 PPM
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Fig. 4: Cutaneous blood flow in the dorsal site of the foot in
water and CO, water: 2] yeras old female
CO, concentration / o 500 PpM, a 700 PPM, = 1000 PPM
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Fig. 5: Cutaneous blood flow in the dorsal site of the foot in
water and CO, water: 79 yeras old female
CO, concentration / o 500 PPM, 4 700 PPM, = 1000 PPM
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Fig. 6: Cutaneous blood flow in the dorsal site of the foot in
water and CO, water: 73 yeras old male
CO, concentration / o 500 PPM, 4 700 PPM, = 1000 PPM
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Investigation of the Optimum Free Carbon Dioxide Concentration

and Water Temperature in an Artificial CO, Foot Bath
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2647, Toyomitsu-cho,Miyakonojyo, Miyazaki 885-004.3 Japan
**x%*Eyjimoto Hospital,

17-4, Hayasuzu-cho, Miyakonojyo, Miyazaki 885-0055 Japan

Abstract. An MRE-SPA artificial CO, bathing instrument (Mitsubishi Rayon Engineering CO.,.LTD.) with a
multi layered composite membrane hollow fiber (MHF) as an artificial lung made it possible to use highly
concentrated CO, thermal spring water (above 1000ppm at 25 °C) easily compared with a tablet consisting of
carbonate and organic acid. Artificial CO, thermal spring water with CO, concentrations of 500, 700 or
1000 ppm, and water temperatures of 30, 34, 38 or 42 °C was prepared by MRE-SPA. We studied human cuta-
neous blood flow in the dorsal site of the foot (CBFDF) by means of a laser doppler flowmeter to investigate
the most effective free carbon dioxide concentration and water temperature for treating peripheral ischemic
ulcers using an artificially highly concentrated CO, foot bath. Five old subjects (aged 73 to 84) and seven
young subjects (aged 21 to 37) were immersed these feet in the artificial CO, foot bath and/or the tap water
foot bath. In an artificial CO, foot bath at various CO, concentrations and water temperatures, the CBFDF in
young subjects was increased, compared with that in a tap water foot bath at the same temperature. In an arti-
ficial CO, foot bath at a CO, concentration of 500ppm and water temperature of 34 °C, the CBFDF in old
subjects did not differ between the artificial CO, foot bath and the tap water foot bath. These result suggested
that the optimum conditions for artificial CO? foot bath for treating peripheral ischemic ulcers are CO? con-
centration above 700 ppm and water temperature at nearly 34 °C.

Keywords: Artificial CO? thermal spring, Foot Bath, Cutaneouse Blood Flow, Laser Doppler Flowmeter



