2024 412 3 30 H PRI BREE & 5 T 2 ORRFIRSE

[ & ]

ASETORREMREREICES ELVTTHNA D
BELRICOT

e ,&1,3) ;EEE:F/\2,3>
HEEREARES FHEEIKFERE BERIZR
AMNEBERFERE LHERESE?
BASRERKEZS Fﬁqéjfﬁﬁén/\s
[€:35)
ERERFREE (hyperbaric oxygen therapy : HBO) (&, AEEN% 20N KELUL LD T T100%E%F%
BATBERETCHD, ChIIEBIREXREZELZEILCHELAREBICHUL THRIEBOSATWVWS, LArL—F
T, HBO KBANKEPFHFATh TREN XX EHRZS5EFERLL, ZLT, BRLEL2TOREDOGEZ
Kofo RERBEOERIE, [RODWEBRLPWAE] £ [KOOWEEEPWA], BLUVEIEH (FeO.)
DILZRICBICAD [V THWVA] THd. hdH HBO HEBERANFFAE N T HBO FIAHEIC K KR
EHHIREL o KOBVW =AM OORHNDERDL S 57 F, [FEVTTHLWA] OBHH,S 28 FFRBL,
DEICKZELEHFEE LV, ULAL, Z7IXOEFIERTEZ TV EHBENS, Chii, RVWESE
HOBEBRLPSEEZXZ Y 7IC [EVTTHLVA] OBKREEIEN, BEIORT A Fzv IPEIEEDTE
BREFATWDS, £/, EEIC [EVTTHLVE]| CERERREZBELALBEODT 24P RENhTHEWVC
tdEBRPERShAEV EICERSN S,
SE, WNEERZEXE EBERIZ) EHRAUVLAKETT [EVWFTHrVE] ICESRERRERET 2ERE
T-o7
BRI [FVTTHLVA] ICBFRET2EHITI00CULENERESRICEY, HBO ZEATITEICH
BRAE-RFPBRZVRBERENSE S EHAI I,

¥-7-F ) BRERFLE REHO, RKBRREH TR BRFAGE

[Original]
Temperature rise of disposable body warmers due to exposure to high oxygen concen-
trations under atmospheric pressure

Shinya Nadayoshi® ¥, Heihachi Migita® *

1) Department of Clinical Engineering, Kyoaikai Tobata Kyoritsu Hospital

2) Kyusyu University of Medical Science, Graduate School of Medical Life Science, Department
of Medical Life Sciences

3) Japan Undersea and Hyperbaric Medical Society, Safety Committee

[abstract])

Hyperbaric oxygen therapy (HBO) is a treatment in which 100% oxygen is inhaled under a
treatment pressure of 2.0ATA more. This has been recognized to be effective for improving
hypoxia and infections. However, a fire source was introduced into the HBO chamber, causing
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five explosions and killing all the patients.

The cause of the fire and explosion was a burning charcoal body warmer not needed for
treatment, a burning platinum body warmer, and a disposable body warmer made from the heat
of a chemical reaction of iron oxide (FeO;) that had been brought into the HBO chamber and
occurred after the HBO had started.

57 years have passed since the first fire body warmer accident and 27 years since the “disposable
body warmer” accident, and no major accidents have been reported since then. However, it is
assumed that near-misses have occurred on an isolated basis. This is because the long history of
no accidents has led to a lack of awareness of the dangers of the “disposable body warmer” and
there is a risk that body checks before treatment may be neglected in the HBO room. Also, the
fact that no data has been shown on the actual exposure of the “disposable body warmer” to high
concentrations of oxygen is also a factor in the lack of awareness of the danger.

This experiment was conducted in collaboration with Kyushu University of Medical Science
(Clinical Engineering) in which disposable body warmers were exposed to high concentrations of
oxygen under atmospheric pressure and the temperature rise was measured. The results showed
that when exposed to oxygen, disposable body warmers reached dangerously high temperatures
of over 100C within minutes, and it was estimated that the burning rate and temperature would
increase further inside the HBO chambers.

hyperbaric oxygen therapy, disposable hand warmers, fire explosion accident, air

combustion, oxygen combustion
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Temperature of disposable body warmers due to exposure to oxygen
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Re-reaction of disposable body warmers due to exposure to oxygen
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