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This review reflects the available toxicity
literature, both published and unpublished. Studies
have not been evaluated for scientific merit. Contact
Haskell Laboratory if you have questions.

Common Name: Halon 1301
Chemical Name: Mecthane, bromotrifluoro-
S*nonxms: Preon® 13Bl, PC-13Bl

eglst No.: 75-63-8
Chemical Structure:

P Ce=Br

Phxsical and Chemical Properties:

Description: Colorless gas

Molecular Weight: 148.9

Boiling Point: -57.8°C @ 760 mm Hg
Melting Point: -168°C

Density/Specific Gravity: 1.57 g/cc (liquid at 70°P)
Vapor Pressure: 56.5 psig @ O°F

199 psig @ 70°F

300 psig @ 100°F
Plash Point/Flammability: Nonflammable
Solubility: 300 ppa in water @ 77°F
Conversion Pactors: l mg/L - 164 PPmy

l ppm = 6.1 mg/m

Exggsure Standards:

TLV® = 1000 ppm; STEL = 1200 ppm (1).
OSHA 8~hour TWA = 1000 ppm (2).
Sec Related Reference 52 for additional information.

DOT Classification:

Nonflammable gas; DOT shipping name monobromotrifluoromethane
(44).




EPA RCRA Status

None.

FDA Status:

None.

TSCA Inventory:

Yes.

TOXICITY

A. Acute

l. Oral
e Not applicable.
2. Skin and Eyes
e Liquid Balon 1301 may freeze the skin (frostbite) on
contact. Such contact should be avoided by wearing
protective clothing and eye protection (3).
3. Inhalation
a) Animal Studies
Concentration Duration of Animal Refer-
(ppm) Exposure Species Effect(s) ence
850,000 2 hours Mice Lethal 4
Guinea pigs
832,000 15 minutes Rats Lethal 5
800,000 4 hours Rats 3/70 deaths 40
800,000 2 hours Rats No deaths 4
Rabbits Toxic effects:
Mice drowsiness,

Guinea pigs

tremors,
ataxia and
convulsions



Concentration Duration of Animal Refer-
(ppm) Exposure Species Effect(s) ence
800,000 30 minutes Rats, Mice Lethal 10
770,000 1l hour Rats No deaths 6
600,000 2 hours Mice, Rats, No deaths 4
Guinea Pigs, Hypoactivity
Rabbits Slow and deep
respiration
560,000 1l hour Rats No deaths 6
500,000 2 hours Rats, Mice, Slight initial 4
Guinea Pigs, CNS, depression
Rabbits Normal behavior
thercafter
500,000 26 minutes Rats Drowsiness 7
400,000 2 hours Mice, Rats, No effect 4
Guinea Pigs,
Rabbits
370,000 7 hours Cats Lethal (1/1) 8
Guinea Pigs Lethal (6/6)
Mice Survived
Rats Survived
Rabbits Survived
370,000 7 hours Guinea Pigs. No deaths 11
360,000 3.5 hours Cats Survived 8
Guinea Pigs Lethal (5/6)
Mice Survived
Rats Survived
Rabbits Survived
360,000 l.33 hours Cats Survived 8
Guinea Pigs Survived
Mice Survived
Rats Survived
Rabbits Survived
300,000 2 hours Mice, Rats No effect 4
Guinea Pigs
Rabbits



Concentration Duration of Animal Refer-
(ppm) Exposure Species Effect(s) ence
300,000 40 minutes Rats No effect - 40
Pathology
normal
200,000 ° 2 hours Monkeys Glassy eyes (1/2) 40
Rabbits Restlessness (4/4)
Guinea Pigs Lacrimation (1/6)
Rats Restlessness (10/10)
Normal recovery
200,000 2 hours Guinea Pigs No effect 9
Normal Pathology
200,000 2 hours Rats No effects 40
Normal Pathology
180,000 7 hours Rabbits Lethal (1/4) 8
Cats Survived
Mice Survived
Rats Survived
Guinea Pigs Survived
150,000 2 hours Monkeys Glassy eyes (1/2) 40
Rabbits No effect
Guinea Pigs No effect
Rats No effect
90;000 7 hours Cats, Mice No effect 8
Rats, Rabbits,
Guinea Pigs
46,000-50,000 2 hours Guinea Pigs No effect 9
44,000 2 hours Guinea Pigs No effect 8
24,000-28,000 2 hours Guineca Pigs No effect 9
9,000-13,000 2 hours Guinea Pigs No effect 9
e Pathological examination of animals killed by Halon

1301 exposure revcaled edema and hemorrhage in the

lungs, severe pneumonitis and tracheitis and
congestion of the liver, spleen and kidneys.

No

cellular changes were seen in these organs (5).
Examination of other animals which survived Halon
1301 exposures failed to reveal any significant

changes (40 ).




e Hematological examination of the monkeys exposed to
10 or 20% Halon 1301 failed to reveal any
significant changes (40 ).

@ Seven monkeys trained on continuous and discrete
avoidance performance tasks were exposed to Halon
1301 concentrations ranging from 10.5 to 42%. .
Significant performance decrements were observed in
all monkeys during 20-25% exposures. Higher
concentrations resulted in impaired performance to
the point of complete disruption of operant behavior
in some monkeys. No visible signs of CNS depression
or analgesia accompanied this loss of ability to
perform conditioned performance tasks (12).

® See Related References 45, 47, 49 and 50 for more
information.

b) Human Exposures

Concentration Duration of

{percent) Exposure Effect(s) Reference
15 1l minute Severe dizziness and 13

marked paresthesia.
Increased heart rate
and T-wave depression
(EKG). Recovery was
rapid and complete
within 5 minutes.

12 1 minute Severe dizziness and 13
mild paresthesia in
l1/2 subjects. T-wave
depression and in-
creased heart rate.

10 1l minute No effect for the first 13
30 second followed by
slight dizziness and
paresthesia (1/2).
Heart rate increased
and T-wave was depressed
in 1/2 subjects.

10 3-3.5 minutes Light headedness increas- 40
ing to near unconscious-
ness. Slight disturb-
ance tests (balance and
reaction time). No EKG
changes were observed.




10

20 minutes

2 minutes

3 minutes

3 minutes

3-3.5 minutes

3 minutes

3-3.5 minutes

20 minutes

Euphoria (2/6) 14
Light-headedness (3/6)
Paresthesia (1/6)
Tinnitus (1/6)

Slight to moderate eye/

nose irritation (2/6)
Pulmonary discomfort (2/6)

After 1 minute of cxposure 13
dizziness was felt which
increased in intensity.
Increased heart rate, no

EKG changes.

Exposure was during flight 16
at 5,000-20,000 feet.

No adverse subjective
biomedical or EKG effects
were reported.

Dizziness, faintness and 15
drowsiness (6/8). Dif-
ferent altitudes had no
effect on subjective
symptoms. No compound-
related EKG changes.

Light-headedness. No 40
EKG changes.

Slight paresthesia, 13
dizziness. No EKG

changes. Increased

heart rate.

No effects observed. 40
EXGs normal.

Euphoria (2/4) 14
Light headedness (2/4)
Pressure in the ears

(1/4) or in the

head (1/4)
Slight eye and nose
irritation (1/4)
Slight pulmonary

discomfort (1l/4)




3 minutes Dizziness, faintness 15
and drowsiness (3/8).
Changes in altitude had
no effect on symptoms.
No compound-related EKG
changes.

3 minutes Exposure was during lé
flight at 5,000-20,000
feet. No adverse
subjective biomedical
or EKG effects were
reported.

3-3.5 minutes No effects observed. 40
EKGs normal.

3-3.5 minutes No effects observed 40
EKGs normal.

e Ten volunteers were exposed to inhalation of CBrF3
from an anesthesia machine. These experiments
consisted of a series of relatively short exposures
to different concentrations of CBrF.,. Heart rate,
blood pressure and electrocardiograahic tracings
were monitored. Cardiac arrhythmias were not
observed to develop during exposure of 5 subjects
for a total of 10 to 17 minutes to 4-6.7% nor during
the additional exposures of 5 subjects to 7-9.6% for
5 to 7 minutes. These subjects reported reactions
including dizziness, tingling of extremities,
light-headedness and a fear of imminent loss of
consciousness. Five subjects were exposed to
8.2-15.7% for total exposure times of 10-31 minutes.
Only one of these subjects developed a serious
cardiac arrhythmia. The subjective sensations which
were reported to have developed during these serial
exposures to CBrF3 were on the central nervous
system. These sensations ranged from an increased
awareness of sound, visual disturbances (e.g.
flashing before eyes), tingling of extremeties and
numbness of body to the sensation of the room
rocking back and forth or spinning, drowsiness, and
the fear of impending unconsciousness (14).

e Three volunteers, one visually handicapped, were
exposed to 0.1, 4.3, 4.5 and 7.1% of Halon 1301 for
up to 30 minutes. The subjects' health and feelings
were monitored before, during, and up to 2 hours
after exposure. Included before each exposure were



a complete physical examination (blood pressure,
body temperature, electrocardiogram [ECG], pulmonary
function, urinalysis, clinical blood chemistry &
symptoms) and mood evaluation. During and after
each exposure, the subjects performed various tasks
to measure effects of exposure on eye-hand
coordination, short-term memory, reaction time,
depth perception, balance, ability to walk on a
treadmill, write, and speak. Finally, spontaneous
electroencephalograms (EEGs) werec made immediately
after exposure on each subject. At 0.l% Halon 1301,
no significant deviations from normal were detected
in any of the subjects. At 4.3 and 4.5%, subjects
experienced sensations of light-headedness,
dizziness, and euphoria 2 minutes into exposure. At
9 minutes into exposure at 4.5%, only the visually
handicapped subject showed signs of imparied
balance; at 30 minutes after exposure, his response
was normal. A second subject showed mild impairment
in balance at 30 minutes. At 7.1%, one subject
showed mild changes in tests of balance during
exposure, while the visually handicapped subject
performed unsatisfactorily in the balance and
eye-hand coordination tests. Sensations of
light-headedness, dizziness, and euphoria also were
noted, persisting up to 60 minutes after exposure.
Analysis of ECG tracings did not show any
abnormalities caused by the exposures. One of the
subjects showed slight changes in brain wave
activity (EEG) at 7.1%, with a pattern
representative of slight anesthesia. All untoward
physiological and subjective responses were
reversible shortly after exposure. Results of the
other health tests were within normal limits (40 )

B. Extended Inhalation Studies

e A single cat survived two 7-hour exposures to 18%
Halon 130l. Guinea pigs exposed to the same
concentration died after 2 exposures as did 1/4
rabbits. All of the 10 rats and 10 mice similarly
exposed survived. PFive 7-hour exposures to 8.72%
killed 4/6 guinea pigs. Mice, rats, cats and
rabbits were not killed except for 2 natural deaths.
Five 7-hour exposures to 4.44% was responsible for
the death of 1/10 mice, but no other deaths were
attributable to the Halon 1301 exposure. Dogs
exposed to either 9 or 18% for 7 hours on each of 2
consecutive days developed no signs of intoxication.
Acute hemorrhagic pneumonitis and degeneration of




the liver and kidneys were found among animals that
died as the result of exposure (8).

Exposure of groups of 3 rats, 3 guinea pigs, 1 dog
and 3 cats to 20-60% Halon 1301 for up to 70 hours
did not produce symptoms of toxicity (17).

A group of 20 rats and 20 guinea pigs was exposed to
5.1% Halon 1301 continuously for 10 days. No toxic
effects or pathologic or histopathologic changes
were observed. Hematologic determinations also
failed to reveal any adverse compound-related
changes (6).

A group of 20 mice, 10 rats and 10 guinea pigs was
exposed to 50% of Halon 1301 in air, 2 hours daily
f:r 15 days. No significant effects were observed
(4).

Rats were exposed to 5% of Halon 1301, 23 hours
daily for 30 days. Studies of blood did not reveal
any accumulation of Halon 130l. There was no
elevation in the rate of excretion of fluoride ion
in the urine. No gross pathological changes were
found (18).

Rats and dogs were exposed to 2.3% of Halon 1301 in
air for 6 hours daily, 5 days per week for up to 18
weeks. At no time did the animals show any signs of
intoxication. Upon autopsy the animals showed no
evidence of pulmonary edema or necrosis as had been
seen in acute lethal studies. There was a moderate
diffuse congestion of the entire respiratory tract
but no other significant changes. All other organs
appeared normal (19).

Halon 1301 Blood Levels

Beagle dogs with cannulas surgically implanted in
the common carotid artery and external jugular vein
were exposed to 5%, 7.5%, and 10% Balon 1301 for 60
minutes. Blood samples were withdrawn from the
cannulas before, during, and after exposure and
analyzed for the Halon 1301 concentration. Blood
levels of Balon 1301 increased rapidly during the
first ten minutes of exposure, plateaued within
twenty minutes, and declined rapidly after exposure.
The mean blood concentrations at equilibrium were
directly proportional to inspired levels: at an
inspired concentration of 5% - arterial 19.2 ug/mL,




venous l14.6 ug/mL; at an inspired concentration of
7.5% - arterial 30.6 ug/mL, venous 28.4 ug; and at
an inspired concentration of 10% - arterial 40.2
ug/mL, venous 32.1 ug/mL. During exposure arterial
concentration was greater than venous concentration,
but after exposure the venous concentration slightly
exceeded the arterial concentration (40 , 41).

Anesthetized rats were exposed to 5% of Halon 1301
for 30 minutes and blood levels of Halon 1301
determined. The following blood levels were found
at the indicated post-exposure times:

Time Level
0 5.6 ug/g
15 minutes 0.62 ug/g
1l hour 0.35 ug/g
2 hour 0.05 ug/g
4 hour 0.07 ug/g (18)

Groups of 15 rats were exposed for 1-5 minutes to .
70% Halon 1301. Rats were removed at various times
for collection of brain tissue, heart and
intracardiac blood samples. During the first
minutes of exposure, the Halon 1301 concentration in
the brain and heart rose rapidly. Following the end
of exposure, the concentrations in brain and heart
fell rapidly. The Halon 1301 concentrations in the
samples of intracardiac blood were similar to those
of the hearts obtained at the corresponding time
intervals (20).

Cardiac Studies

a) Cardiac Arrhythmias

It has been known for some time that inhalation of
vapors from certain organic materials, which include
such compounds as carbon tetrachloride and gasoline,
can make the heart muscle abnormally reactive to
elevated adrenalin levels with resulting cardiac
arrhythmias. These arrhythmias are frequently
ventricular in origin and may result in sudden
death. This phenomenon is commonly referred to as
cardiac sensitization. Since Halon 1301 is used as
a fire extinguishing agent and fire is a
life-threatening emergency which can be expected to
result in high circulating levels of adrenalin in
persons attempting to extinguish the fire or those
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whose escape may be blocked, several investigators
have studied the effects of adrenalin plus Halon
1301 exposure on the cardiovascular system.

® ECS50* (dogs) = 200,000 ppm (23)..

® Development of spontaneous cardiac arrhythmias were
not observed in the electrocardiographic tracings
obtained during exposure of 1 dog to 10% (100,000
ppm) CBrF, for 20 minutes, exposure of 4 dogs to 20%
(200,000 ppm) for 15 minutes, and exposure of 5 dogs
to 30% (300,000 ppm) for 15 minutes. Salivation and
whole body trembling occurred during exposures to
30% and to a lesser extent during exposures to 20%.
Weakness and inability to stand was reported only
for those dogs exposed to 20%. Recovery following
exposure to 30% occurred within 1l-2 minutes after
exposure was ended. The author does not report
whether the CBrF., was mixed with air or with oxygen.
Cardiac sensitization to intravenously injected
epinephrine during S-minute exposures to 10% or to
20% CBrF., was evidenced by increases in the number
of ectopic beats in 2/2 exposed to 10% and in 1/2
exposed to 20% and by ventricular tachycardia in 1/2
exposed to 20% (1l3).

® Dogs were exposed to S5, 7.5 and 108 of Halon 1301
for 30-60 minutes. The test animals received an
injection of epinephrine both before and after the
exposure. None of the dogs exposed to 5.0%
developed cardiac arrhythmias. Two of 12 dogs
exposed to 7.5% showed a marked response after a
30-minute exposure. Following a 30-minute exposure
to 10% Halon 1301 there was one definite and one
questionable response in 12 dogs (40 ).

e A dog was exposed to 10% Halon 1301 for a few
minutes following an injection of epinephrine. A
challenge injection followed the exposure. Some
effect on the heart was seen (40 ).

e Halon 1301 did not cause cardiac sensitization of
the beagle heart below a concentration of 10% in air
(40 ). Further experimentation showed that the
minimum effect level is closer to 7.5% than 10%

(40 ).

EC50 1s the concentration causing cardiac arrhythmias in 50%
of the animals. Exposure was for 5 minutes followed by an
exogenous dosce of epinephrine.
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Groups of 8 dogs were exposed to 10, 20 or 40% Halon
1301 in air. Exposure times were 15, 27 and 55
minutes, respectively. During exposure the chambers
were darkened and the dogs subject for 5 minutes to
fright-inducing stimuli. Those dogs exposed to 10%
Halon 1301 demonstrated increased alertness, those
exposed to 20% developed tremors without increased
alertness and those exposed to 40% howled, salivated
and developed dyspnea and tremors (1l4).

Spontaneous cardiac arrhythmias developed within 1-3
minutes of exposure to 40% Halon 1301. Arrhythmias
could be produced in those animals not developing
spontaneous arrhythmias by the intravenous injection
of a pressor dose of epinephrine. Larger doses
caused ventricular fibrillation with cardiac arrest
in dogs and, commonly, spontaneous defibrillation in
monkeys (21).

Anesthetized guinea pigs, cats and dogs were exposed
to 20% Halon 1301. This exposure increased the
arrhythmogenic effect of i.v. infusion of
epinephrine (24).

Pive anesthetized monkeys were exposed,
successively, for 10 minutes each, to 10-80% Halon
1301. spontaneous ventricular arrhythmias developed
during the first 5 minutes of exposure to 30% and
higher. Cardiac arrhythmias spontaneocusly appearing
in monkeys exposed to CBrF., required a minimal blood
pressure threshold for their production. The blood
pressure threshold varied as an inverse function of
the log of the CBrF. concentration to which monkeys
in acid-base balancé were exposed. Acidosis
decreased the threshold and alkalosis increased the
threshold at concentrations of 10 and 20% CBrF3 but
were without effect at 30% or greater
concentrations. Epinephrine decreased the blood
pressure threshold required to trigger arrhythmias
but was not necessary for their production as it is
in the case of cyclopropane (25).

No significant difference in the percentage of
marked responses was seen when dogs with myocardial
infractions were used instead of healthly dogs (40 ,
42).
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Groups of rats were exposed to one of the following
conditions: :

1) simulated altitude with added Halon 1301 (27
rats);

2) simulated altitude without Halon 1301 (9 rats):

3) simulated altitude with added Halon 1301 and
injected epinephrine (27 rats);

4) simulated altitude without Halon 1301 but with
injected epinephrine (9 rats).

No rats died during any chamber exposure. Three
animals developed cardiac arrhythmias during
inhalation of Halon 130l1. One rat breathing 24
percent Halon 1301 at a simulated altitude of 5,000
feet, and one exposed to 16 percent CBrF., at 389 mm
Hg, developed premature atrial contractidons about
one minute after the Halon 1301 was admitted to the
chamber. Indications of bundle branch blocks
appeared as the exposure continued. In both cases,
these changes disappeared when the CBrF.,-air mixture
was replaced with room air during the cgamber
descents. Premature atrial contractions were also
noted in the electrocardiogram of one rat breathing
24 percent Halon 1301 at 632 mm Hg. This animal had
received an epinephrine injection before the
exposure. Normal EKG tracings reappeared when the
rat was returned to ambient conditions. No other
prolonged cardiac arrhythmias were noted on the
electrocardiograms from any other rats.

Histological examination of the lungs from rats
sacrificed immediately after exposure showed no
pathologic changes which could be directly related
to breathing Halon 1301 or exposure to hypobaric
conditions. In this experiment epinephrine was
administered intramuscularly to rats rather than the
usual intravenous route. The use of i.m.
administration would be expected to produce much
lower blood levels of epinephrine than i.v.
injection. The observation of only 1/27 premature
atrial contractions after exposure to 24% Halon 1301
at 632 mm Hg may reflect the low dose of epinephrine
rather than any species different (22).

Rats were subjected to 79% Balon 1301 plus 21%

oxygen and challenged with subtoxic doses of
epinephrine. CNS effects were the major




b)

observations in rats, 17/20 showed respiratory

arrest within 40 minutes and several exhibited

erratic convulsive behavior prior to exhibiting
respiratory difficulties (26).

Heart Rate And Blood Pressure

Inhalation of 80% Halon 1301 caused blood pressure
falls in many cases and a marked elevated diastolic
pressure in rhesus monkeys. Inhalation of 70
percent Halon 1301 triggered cardiac arrhythmias.
These arrhythmias were dependent on the maintenance
of a minimum blood pressure. Halon 1301 (80%)
inhalation in dogs which had undergone a left lumbar
sympathectomy caused a large increase in right
femoral artery blood flow. Concurrently, mean
arterial blood pressure, peak systolic blood
pressure fell while left ventricular and diastolic
pressure rose (27).

Dogs were exposed to 50 and 75% Halon 1301 for
l0-minute periods. Recordings were made and
arterial and coronary sinus blood samples were
obtained before, during and after the exposures. A
small decrease in the vigor of myocardial
contraction, decreases in vasoconstrictor tone and
mean arterial blood pressure, an increase in aortic
blood flow, an increase in myocardial lactate
utilization and a decrease in myocardial oxygen
consumption were observed as functions of the Halon
1301 concentration. Conclusions were than under the
conditions of this experiment (1), a decrease in
pressure-volume work done by the left ventricular
myocardium during Halon 1301 exposure resulted in a
decrease in myocardial oxygen consumption; (2)
myocardial metabolism was little affected; and (3)
decreased peripheral vascular flow resistance was
accompanied by increased cardiac output (28).

To investigate the effect of Halon 130l on blood
pressure 10 anesthetized dogs were exposed to air or
70% Halon 1301 for 50 minutes. The blood pressure
of the treated dogs was significantly lower than
pre- and postexposure levels and also lower than for
air treated controls. No significant differences
were seen for cardiac output. Heart rate was
significantly lower (29).

Halon 1301 was administered to dogs and the
following parameters recorded: pulmonary
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resistance, pulmonary compliance, respiratory minute
volume, heart rate and aortic blood pressure. Halon
1301 was shown to produce an increase in pulmonary
resistance a decrease in compliance an increase in
respiratory minute volume, very little effect on
heart rate even at concentrations up to 20%, and a
mild hypertensive effect (4% increase at 20%
concentration). Heart-lung experiments in
surgically prepared dogs showed little change in
myocardial contraction even at high concentrations.
Experiments with rats showed Halon 1301 capable of
producing apnea with atrioventricular conduction
blocks occurring during this period of apnea. Halon
1301 also produced a rise in pPulmonary resistance
and fall in compliance as it did in the dog
experiments (40 ).

Exposure of dogs and monkeys to 10-80% of Halon 1301
caused cardiovascular and CNS effects which
increased in severity with increasing concentration.
An initial fall in blood pressure of 10-20 mm Hg at
the lower concentrations and 40-60 mm Hg at the
higher concentrations was observed. Epileptiform
convulsions were seen in about. 508 of the dogs.
exposed to 50-80% Halon 1301 while conscious.
Conscious monkeys, on the other hand, becanme
lethargic, and no convulsions were seen (21).

The mechanism of the decrease in mean arterial blood
pressure in the dog during Halon 1301 exposure was a
decrease vasomotor tone resulting from ganglionic
blockade. No direct vascular smooth muscle effect
of CBrP, was observed. When arterial blood from one
dog was perfused through the hind leg at constant
flow rate through a hind limb of another dog,
exposure of the donor to 67-70% CBrF. was
accompanied by a reversible decrease”in the donor's
mean arterial blood pressure, but the perfusion
pressure was unaltered (30).

When anesthetized dogs were exposed to Halon 1301
the animals myocardial contractility decreased
inversely with the concentration of Halon 1301 (31).

Halon 1301 significantly decreased total peripheral
resistance and myocardial contractility in
anesthetized open-chested dogs and monkeys resulting
in a reversible hypotension during exposure (32).
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Groups of dogs were exposed to 27-75% Halon 1301 in
oxygen or 27-75% mixture of 02 and N,. Exposure to
Halon 1301 may result in disturbanceg of myocardial
energy metabolism that are connected to myocardial
performance. The exposure resulted in a progressive
rise of plasma glucose concentrations that persisted
for at least 30 minutes post exposure (33).

Exposure of dogs to 27, 51 or 75% Halon 1301
produced no myocardial tissue hypoxia, slight
metabolic acidosis, normal pyruvate, lactate, and
coronary sinus blood glucose, decreased mean
arterial blood pressure and myocardial contraction
strength and elevated arterial blood glucose (34).

Twelve anesthetized cats were subjected under
hyperbarbic conditions to S-minute inhalation of 5%
Halon 130l1. This exposure was associated with:

rd

l) Cardiac arrhythmias in 10/12 cats;

2) Fall in systolic blood pressure (average
decrease ~18.4 mm Hg) in 10/10 cats and a fall
in diastolic pressure (average decrease - 19 mm
Hg) in 9/10 cats (35).

A anesthetized cat was exposed to 80% Halon 1301 and
20% oxygen. This exposure did not materially modify
the physiologic equilibrium of the cat. The
following changes were observed:

® Slight activation of respiration;

e Decreased arterial blood pressure (1 mm Hg);

e Slight decrease in oxygen consumption;

® CNS depression (hypnotic). (4)

Anesthetized dogs and monkeys were exposed to 70 or
808 of Halon 1301 and EEGs recorded. The most
significant findings were (1) dominance of the EEGs
by 6~-9 Hz waves beginning 2-3 minutes after
beginning exposure to CBrF, and (2) a nearly normal
susceptibility of the EEG éo activation by auditory
and photic stimuli during exposure to CBrF..

Several lines of evidence were explored whgch
suggested that the central nervous system effects of
CBrF. may be the result of the induction of
func%ional changes at the rhinencephalic level (36).
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To determine if the negative inotropic effect of
Halon 1301 was accompanied by altered myocardial
metabolism, urethane anesthetized-guinea pigs were
exposed for 30 minutes and myocardial ATP, ADP, AMP
and creatine phosphate levels were determined. A
concentration of 75% Halon 1301, produced a 34%
decrease in contractibility. Blood levels
stabilized within 2.5 minutes. Blood pressure and
heart rate were decreased. High energy phosphate
levels were not altered in a fashion commensurate
with the theory that a block in energy metabolism
was responsible for the production of the induced
negative inotropic effect (43).

See Related References 46, 48 and 51 for more
information.

C. Carcinogenic Potential

No evidence of a carcinogenic potential has been
found. However, the longest study conducted was an
l18-week inhalation study (19).

D. Mutagenic Potential

Halon 1301 was tested in Salmonella typhimurium
strains TA 1535, TA 1537, TA 1538, TA 98 and TA 100
at levels up to 40%. The gas was not mutagenic
either in the presence or absence of a liver
microsomal system (40 ).

E. Embryotoxic Potential

Groups of 27 pregnant rats were exposed 6 hours a
day on days 6-15 of gestation to 962 + 57, 10,196 +
1514 or 49,505 + 4753 ppm of Halon 1301. No
compound-related clinical signs of toxicity or
changes in behavior were noted. The outcome of
pregnancy, measured by the number of implantation
sites, resorptions and live fetuses, were not
adversely affected by the exposure. Exposure d4id
not affect embryonal development as measured by
weight and crown-rump length of the fetuses. Three
fetuses were found with malformations. All three
were from dams exposed at the intermediate level,
however, these effects were not considered
compound-related. Under the conditions of this
test, Halon 1301 was not embryotoxic or teratogenic
(40 ).
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Other Reproduction Studies

® None.
G. Aguatic
® None.
H. Human Exposure
® See Section A.2.b. for details of controlled
inhalation experiments in human volunteers.
I. Epidemilogy
e No information available.
J. Metabolism
e See Related References 53-55.
K. Pyrolysis Studies

e Halon 1301 decomposes upon contact with flames or
hot surfaces above 1000°F. While this action
appears necessary for the product to function
effectively as a fire extinguishing agent, it also
results in the formation of several new compounds
whose properties are considerably different from
Halon 130l1. The common decomposition products of
Halon 1301 are: HF, HBr, Br.,, carbonyl halides,
consisting of carbonyl fluoride (COFZ) and
carbonyl bromide (COBr.,). The quantities of these
materials in the post-thinguishment atmosphere
depend upon several factors, such as the size of the
fire, type of fuel, enclosure size, degree of
ventilation, and rapidity of flame extinguishment.
In practical fire tests, the predominant
decomposition products are HF and HBr. Free bromine
and carbonyl halides have not been detected in
significant quantities and post-extinguishment
atmospheres.

e ALC (l5-minute exposure, rats) = 14,000 ppm (5).

e The toxicity of pyrolyzed Halon 1301 appears to be
due to the HF formed. The l1l5-minute LCS50 for HF is
2700 ppm. At the LC50 determined for pyrolyzed

Halon 1301 (2300 ppm), 2480 ppm of HF is formed.
(37)




The passage of Halon 1301 through an Inconel tube
heated to 482°C did not result in any detectable
decomposition of the compound, nor did the exposure
of the animals to the effluent material result in
any deviation in the mortality rates seen with
undecomposed material. - When the tube is heated to
593°C, some decomposition of the compound and an
increase in mortality was seen. The incidence of
mortality was dependent on the Halon 1301
concentration. Mild degrees of pneumonities were
found in all exposed species, except rats, which
were exposed to 482°C fumes. Acute chemical
pneumonitis and degeneration of the liver, kidneys
and brain were found in all species exposed to fumes
generated at temperatures greater than 482°C (8).

Deaths as the result of inhalation of pyrolysis
products of Halon 1301 characteristically resulted
from pulmonary hemorrhage and edema. The lS5-minute
LCSO0 value for pyrolyzed Halon 1301 calculated from
these experiments was 2300 ppm. The pathologic
response and delayed death patterns are similar to
those seen from HF (38).

Groups of animals were exposed for 30 minutes to
atmospheres containing the pyrolysis products of
Halon 1301. None of the animals died after being
exposed at concentrations up to 80% of 800°C
pyrolysis products. Signs of toxicity included
dyspnea and prostration. When exposed to vapor
products at 1000°C, all of the animals were killed
at concentrations greater than 1l%. At 0.75%
approximately 20% of the exposed rats and 90% of the
mice were killed. At 0.5%, none of the rats and 50%
of the mice died (4).

When Halon 1301 is applied to ordinary fires such as
gasoline or wood, the resulting decomposition
products may include HF, HBr, carbonyl halides and
in some cases free bromine in concentrations
depending on the quantity used. When applied in
quantities of 2.3 pounds in a 720 cubic foot room
for durations of the order of 5 to 30 minutes Halon
1301 caused some injury to guinea pigs, but was not
lethal (9).

With the exception of initial excitement, no
symptoms indicative of a toxic action were observed
during exposure of 20 mice and 40 rats to 1.07%
Halon 1301 in air for 15 minutes. Very few deaths
occurred during gasoline fires, however, the trachea
and lungs were found to be congested (39).
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