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[Abstract]

A Comparative Study on Heat Transfer Characteristics in Tissue Model
with Application of Heating or Cooling Therapeutic Modalities®

Yu Jong Kim1, Kyung Min Shinz, Eun Jung Kim1, Kyung Ho Kim1,
Kap Sung Kim' and Seung Deok Lee"*

'Department of Acupuncture & Moxibustion Medicine, College of Korean Medicine,
Dongguk University

2Acupuncture, Moxibustion & Meridian Research Group, Division of Medical Research,
Korea Institute of Oriental Medicine

Objectives : This study aimed to investigate temperature characteristics by heat transfer type of
therapeutic modalities,

Methods : We selected heating and cooling modalities that are frequently used in clinical by
heat transfer type: conduction, convection, radiation, and conversion, We used ham as tissue
model, and applied the modalities for 30 minutes. We measured real-time changed
temperature(C) of the surface, 2, 4, 6, 8, 10, 12, and 14 mn depth,

Results : 1. In conduction—using hot pack, ice pack, and CryoStamp heating—cooling
combination therapy unit(40 C/~15 C), the surface temperature sharply rose close to
equilibrium in first 5 minutes,

2. In convection—using smokeless moxa, temperature slowly rose to the maximum at 25-minute
elapsed time, But in another convection—using CRAIS cryotherapy device, result was similar
to that of conduction,

3. In radiation—using infrared lamp, result was similar to that of conduction, but not reached

Key words : equilibrium during applying time,

Cryotherapy; 4. In conversion—using ultrasound device, temperature was the highest at 6 mn depth, and not
Heat transfer; reached equilibrium during applying time,

Temperature; Conclusions : We could comprehend temperature characteristics and proper use of modalities by
Thermotherapy, heat transfer type, It would be necessary to consider in vivo physical conditions in further
Tissue model studies.
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Table 1. Heating or Cooling Modalities by Heat
Transfer Type

Hot pack, hydrocollator pack, wool pack,
paraffin bath, ice pack, ice massage,
heating—cooling combination therapy
unit

Conduction

Fluidotherapy, hydrotherapy, moistair bath,
hotair bath, air-warming smokeless moxa,
cold whirlpoal, vapo—coolant spray, cryo—
therapy device using cool air

Convection

Radiation  Infrared lamp, TDP lamp

Ultrasound, microwave, shortwave dia—

Conversion
thermy
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2 8 A7l gt
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Fig. 1. Heating and cooling modalities
Modalities using conduction : A, hot water bottle used as hot
pack; B, rubber bag used as ice pack; C, CryoStamp
heating—cooling combination therapy unit.

Modalities using convection : D, air—warming smokeless
moxa; E, CRAIS cryotherapy device,

Modality using radiation : F, infrared lamp.

Modality using conversion : G, ultrasound device,

851 =Y 3700 s 22]o] 7F2HHFig. 1D).
BZE2 W (cryotherapy) o] 20li= CRAIS 3 &E2|2|=7]
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Fig. 2. Experiment apparatus
:a cut of tissue model,
1 a punch that is used in cutting tissue model,
. an empty sample holder,
. complete experiment apparatus with air—warming smokeless
moxa applied.
A tissue model is set in sample holder with eight thermocouples
inserted, while the thermocouples are connected to the data—
acquiring device that transfers measured data to the computer,
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Fig. 3. Changed temperature by heating methods in various depths of tissue model
We applied heating modalities to tissue model for 30 minutes, After that, we removed the modalities and observed temperature

recovery for 30 minutes.
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Fig. 4. Changed temperature by cooling methods in various depths of tissue model
We applied cooling modalities to tissue model for 30 minutes, After that, we removed the modalities and observed temperature
recovery for 30 minutes,
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