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ABSTRACT

In this study, a therapeutic hypothermia system that controls the body temperature of patients is realized. The

system is able to induce and maintain hypothermia for required body parts, and then rewarm them within a

prescribed temperature range

and time.

The system consists of fluid chiller, fluid heater, cold water tank, circulation tank, supply tank, and pads that

are wrapped around the abdomen and thighs.

It is found that the system controls the temperature of the circulation water tank in the range of 4 to 42T

within 40 and 1 hour, respectively. The accuracy of controlled temperature is within +0.1% and the noise level

is below 60dB as indicated in the standard regulation.
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Table 1. The basic components that a hypothermia
device must have)

Parameter Unit Range
Induction [C] 32~34
Induction Time [TC/h] 3
Maintenance [C] £ 0.2
Maintenance Time [h] 12~24
Rewarming [TC/h] 0.25~0.5
Rewarming Time [h] 8

Consider induced TH - Therapeutic
hypothermia Hypothermia

Absolute
indication to Th?

Relative
Contraindication
to TH?

Discuss with l—
expert

Initial core
tem perature?

v ¥ v
| e | ,l 32T |(—)| >3t |
) !

i i Active induction
Aclive/Passing N o
rewarming As rapidly as possible

Controlled
32-347C, 24H .
® | Apsolute Contraindication to TH
‘L -Active severe bleeding
-Terminal illness
Controlled -DNAR
Rewarming
0.25-0.5 'C fHr Relative Contraindication to TH
-Trauma arrest
~Poor pre-morbid s
1 P orbid s tatus
Controlled :gf;ﬂ“::yp“
“‘;’g‘_%?‘?cm'a ~Uncontrolled arrhythmia
’ -Refractory shock
Evaluation of neurologic &
prognecsis

J8 3. AAR A& daelE
Fig. 3. Hypothermia treatment algorithm[6]
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Table 3. Temperature setting according to proportional band

35.0[C] 100[%]
34.0[C] 75[%]
33.0[C] 50[%]
32.0[C] 25[%]
31.0[C] 0[%]

E 4. A3 A dlzER A gt
Table 4. Hysteresis value at body temperature fall

32.4[7C] 35[%] Heater 1 step 100[W]
32.2[1C] 30[%] Heater 2 step 200[W]
32.0[C) 25[%] Heater 3 step 300[W]
31.8[C] 20[%] Heater 4 step 400[W]
31.6[C] 15[ %] Heater 5 step 500[W]
31.4[C)] 10[%] Heater 6 step 600[W]
31.2[TC] 5[%] Heater 7 step 700[W]
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Fig. 10. Hypothermia induction device and load
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Table 6. Pad capacity
Division e Division et
weight[g] weight[g]
Torso at Torso at
no load 109 load 439
Thigh at Thigh at
no load 129 load 428
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Fig. 15. Pad attachment
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Table. 7. Comparison of quantitative data of other
companies)
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X . To 42°C Reach time
circulation )
48minutes 37seconds

Tank [C] 4.0~42.0 B R
To 4C Reach time
Temperature .
28minutes 53seconds
Flow rate [Ljmin] 5 8.95
Temperature . o
[min] +0.2 Error 0.1C
Accuracy

circulation tank . 20C—4C  Induction
[Min] 10

Induction time Time
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9Minutes 37seconds
. 36.5C—42 Clnductio
at 4~42°C range . )
n Time 7minutes
27seconds
Noise [dB] 60 57
Pad leaks [PSI] -7.0 -7.252
Tank Capacity [L] 35 10
Heater
R [Watt] 750 700
Capacity
Hypothermia
induction
time by a Within )
. - 7minutes 30seconds
human 30minutes
load(36.5C—
34C)
Normothermia
induction .
) Within - 5
time by a 6minutes 59seconds
1Hour
human load
(34C—36.57)
mz g
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