Methyl | socyanate

Methy! I socyanate (C,HsNO)
CAS 624-83-9; UN 2480

Synonyms include isocyanomethane, isocyanatomethane, methylcarbylamine, and MIC.

f

Per sons exposed only to methyl isocyanate gas pose no risk of secondary
contamination. Personswhose skin or clothing is contaminated with liquid methyl
isocyanate can secondarily contaminate rescuer s by direct contact or through off-
gassing of vapor.

At temperatures below 39 °C (102 °F), methyl isocyanateisa very flammable colorless
liquid that readily evaporates when exposed to air. Gaseous methyl isocyanateis
dightly heavier than air.

Although methyl isocyanate has a pungent odor, adver se health effects have been
reported at or below the human odor threshold; therefore, odor detection isnot a
reliableindicator of exposure.

Methyl isocyanate isreadily absorbed through the upper respiratory tract. Methyl
isocyanate can also be absorbed through the digestive tract or skin. Y.

Description At temperaturesbelow 39 °C (102 °F), methyl isocyanateisavery
flammeble liquid that reedily evaporates when exposed to air.
Gaseous methyl isocyanate is gpproximately 1.4 times heavier than
ar. Methyl isocyanate liquid is colorless with apungent odor. Most
people can smell methyl isocyanate vapors a levels as low as 2 to
5 ppm. Methyl isocyanate is handled and transported as a very
flammable and explogive liquid.

Routes of Exposure

Inhalation Inhalation is the mgjor route of exposure to methyl isocyanate. The
vapors are readily absorbed through the lungs. The odor threshold
is approximately 100 to 250 times higher than the OSHA PEL-
TWA (0.02 ppm). Sgnificant exposuresto methyl isocyanate occur
primarily in occupational settings. Acute exposure to methyl
isocyanate vapors below the odor threshold can be irritating to the
eye and respiratory epithdium. Acute exposure to higher vapor
concentrations may cause severepulmonaryedema and injury to the
aveolar wdls of the lung and desth. Survivors of acute exposures
may exhibit long-term respiratory effects. Odors of methyl
isocyanate may not provide adequate warning of hazardous
concentrations because the Immediately Dangerous to Life or
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Sin/Eye Contact

Ingestion

Sour ces/Uses

Standardsand
Guiddines

Hedth(IDLH) limitisonly 3 ppmand the threshold for detection of
methyl isocyanate vapors ranges from 2 to 5 ppm in humans.
Sgnificant exposureto methyl isocyanate vapors would most likely
be the result of accidental release of methyl isocyanate to the air
such as occurred in Bhopd, Indiain1984, wherethe primary effect
was pulmonary edema with some aveolar wall destruction. Methyl
isocyanate is heavier than ar; therefore, exposure in poorly
ventilated, enclosed, or low-lying areas could result inasphyxiation.

Children exposed to the same levels of methyl isocyanate as adults
may receive larger doses because they have rdaivdy greater lung
surface areacbody weight ratios and higher minute volumeweight
ratios. Inaddition, they may be exposed to higher levels thanadults
in the same location because of their short ature and the higher
levels of methyl isocyanate found nearer to the ground. Children
may be more vulnerable to corrosive agents than adults because of
the samdler diameter of their airways.

Direct contact with liquid or concentrated vapors of methyl
isocyanate may causeirritation of the skin or eyes and severe ocular
damage. Direct skin contact may result in derma absorption.
Sgnificant derma exposure to methyl isocyanate would not likdy
occur outdde an occupationa environment in which methyl
isocyanate is stored or used.

Because of their rdatively larger surface areaweight ratio, children
are more vulnerable to toxicants absorbed through the skin.

Although unlikdy, ingegion of liqud methyl isocyanate could
produce severe gastrointestingl irritation.

Methyl isocyanate is made by reacting methylamine with phosgene.
The primary use of methyl isocyanateis as a chemicd intermediate
in the production of pesticides. It is also used to produce
polyurethane foams and plagtics.

OSHA PEL (permissble exposure limit) = 0.02 ppm (averaged
over an 8-hour workshift) with a skin notation

NIOSH IDLH (immediately dangerousto life or hedlth) = 3 ppm
AIHA ERPG-2 (maximum airborne concentrationbelow whichit is

believed that nearly dl persons could be exposed for up to 1 hour
without experiencing or developing irreversble or other serious
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Physical Properties

Incompatibilities

hedlth effects or symptoms that could impar thar abilities to take
protective action) = 0.5 ppm

Description: Colorless liquid at room temperature; volatile,
flammable, explogvein ar

War ning properties: Pungent odor of methyl isocyanatemay not be
adequate towarnof acute exposure. Most people can detect methyl
isocyanate a levels of 2 to 5 ppm (1 ppm is equivaent to
2.35 mg/nr)

Molecular weight: 57.05 daltons

Bailing point (760 mm Hg): 102 °F (39.1 °C)

Freezing point: -49 °F (-45 °C)

Vapor pressure; 348 mm Hg at 68 °F (20 °C)

Vapor density: 1.42 (air = 1.00)

Water solubility: 6.7% at 68 °F (20 °C)

Flammability: highly flammeble

Flammable Range: 5.3 % to 26 % (concentration in air)

Methyl isocyanate reacts violently with water. Methyl isocyanateis
incompatible with oxidizers, acids, adkalis, amines, iron, tin, and
copper.
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Health Effects

[

Methyl isocyanateisirritating and corrosive to the eyes, respiratory tract, and skin.
Acute exposureto high vapor concentrations may cause sever e pulmonary edema and
injury to the alveolar walls of the lung, severe corneal damage, and death. Survivors of
acute exposures may exhibit long-term respiratory and ocular effects. M ethyl
isocyanate may be a dermal and respiratory senstizer.

M echanisms of methyl isocyanate-induced toxicity are not known. Persistent

respiratory and ocular effects may reflect methyl isocyanate-induced immunologic
effects. Methyl isocyanate may cross the placenta and enter a developing fetus.

I ndividuals especially susceptible to the toxic effects of methyl isocyanate include

those with existing disorder s of the respiratory system or eyes. Y.

Acute Exposure

Respiratory

Mechanisms of toxicity have not been clearly ducidated for methyl
isocyanate; however, carbamylation of globin and blood proteins
may play arole. Persstent respiratory and ocular effectsmay reflect
methyl isocyanate-induced immunologic effects snce antibodies
specific to methyl isocyanate have been demonstrated in the blood
of exposed patients. Methyl isocyanateis highly reactive; therefore,
it is not metabolized in the classcd sense. The onset of respiratory
effects following acute exposure to methyl isocyanate can be
immediate in some cases. In others, respiratory injury can evolve
over periods of hours or days. Exposure-related deaths sometimes
can occur as late as 30 or more days post-exposure, duein part to
the development of pneumonia

Children do not always respond to chemicas in the same way that
adults do. Different protocols for managing thelr care may be
needed.

Methyl isocyanate vapors are severdly irritating and corrosive to the
respiratory tract. Symptoms may include cough, chest pan,
dyspnea, coma, and death. Irritative respiratory symptoms such as
pulmonary edema and bronchid spasms may occur in immediate
responseto exposure. Methyl isocyanate-induced pulmonary edema
may progress to effects such as aveolar wal destruction and
pneumonia, which may ultimately lead to respiratory falure and
death. Some respiratory effects may progress in severity over a
period of hours to days post-exposure. Asthmatic reactions and
long-term respiratory effects have been reported.
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Ocular/Ophthalmic

Dermal

Gastrointestinal

Potential Sequelae

Chronic Exposure

Carcinogenicity
Reproductive and
Developmental Effects

Children may be more vulnerable to corrosive agents than adults
because of the smdler diameter of their airways. Children aso may
be more vulnerable to gas exposure because of rdaively higher
minute ventilation per kg and failure to evacuate an area promptly
when exposed.

Severe eye irritation can result from exposure to methyl isocyanate
vapors or direct contact with the liquid. Symptoms may include
immediate eye pan, lacrimation, photophobia, profuse lid edema,
and cornedl ulcerations. Ocular exposure may result inlong-termor
permanent eye damage.

Methyl isocyanate is a skin irritant and may cause chemicd burns
upon derma contact at high exposure levels.

Because of ther relatively larger surface area: body weight ratio,
children are more vulnerable to toxicants that affect the skin.

Nausea, vomiting, abdominal pain, and defecation have been
reported after acute exposure to methyl isocyanate vapors.

Initid irritative symptoms of the respiratory tract may progress to
more serious respiratory injury over a period of hours to days
fallowingexposure to methyl isocyanate vapors. Compromised lung
tissue may be susceptible to bacterid pneumonias. Exposure may
result in permanent eye damage. Methyl isocyanate may also be a
respiratory and dermal sengitizer. Rend tubular necrosis, reduced
liver function, and miscarriage were associated with methyl
isocyanate exposure in the Bhopd, Indiaincident.

Chronic exposure to methyl isocyanate may result in chronic
obstructive lung disease.

Methy! isocyanate has not been classified for carcinogenicity.

Methyl isocyanate is not included in the list of Reproductive and
Developmental Toxicants, a 1991 report published by the U.S.
General Accounting Office that lists 30 chemicas of concern
because of widdly acknowledged reproductive and developmental
consequences. Increased rates of spontaneous abortions and
neonatal deaths among victims of the Bhopa accident were
observed for months following exposure. However, the preciserole
of methyl isocyanate in developmenta toxicity is difficult to
determine. Poor oxygenation resulting from compromised lung
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function may nr involved. Anima studies indicate that inhdation
expaosure during gestation may result in decreased numbers of live
births and decreased survival during lactation. There was no
evidence of a dominant lethad effect in exposed mae mice.
Genotoxicity testing inanimasindicates that methyl isocyanate may
have the capacity to affect chromosome structure, but it gpparently
does not induce gene mutations.
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Prehospital Management

\

Per sons exposed only to methyl isocyanate gas pose no risk of secondary
contamination to rescuers. Personswhose skin or clothing is contaminated with liquid
methyl isocyanate can secondarily contaminate response per sonnel by direct contact or
through off-gassing of vapor.

Methyl isocyanateisirritating to the eyes, respiratory tract, and skin. Early symptoms
may include eye irritation, coughing, and shortness of breath. In casesof severe
exposure, later symptoms may include vomiting and diarrhea. Acute exposureto high
vapor concentrations may cause reatively rapid and sever e pulmonary edema, alveolar
wall injury, and corneal damage. Initial Sgnsof irritation may progressto vomiting,
diarrhea, and death. Survivors of acute exposures may exhibit long-term respiratory
and ocular effects. Methyl isocyanate may be a dermal and respiratory sensitizer.

Thereisno antidote for methyl isocyanate. Treatment consists of removal of the victim
from the contaminated area and support of respiratory and cardiovascular functions. Y.

Hot Zone Rescuersshould be trained and appropriately attired before entering
the Hot Zone. If the proper equipment is not available, or if the
rescuers have not been trained inits use, cdl for assstance from a
locd or regiond hazardous materids (HAZMAT) team or other

properly equipped response organization.

Rescuer Protection Inhaded methyl isocyanate is a severe respiratory tract irritant.
Contamination of the skin can cause irritation or chemical burns.
Contamination of the eyes can cause irritation and serious or long-
term damage. Methyl isocyanate is absorbed through the skin.

Respiratory protection: Positive-pressure, self-contained bresthing
goparatus (SCBA) with afull facepiece and operated in a poditive
pressure mode is recommended inresponseto Stuationsthat involve
exposure to potentidly unsafe levels of methyl isocyanate ges.

Sin protection: Chemica protective clothing is recommended
because methyl isocyanate can cause kin irritetion and burns.
Protective eye equipment is recommended to prevent eye contact.

ABC Reminders Quickly establish a patent airway, ensure adequate respiration and
pulse. Maintain adequate circulation. Provide supplemental oxygen
if cardiopulmonary compromiseissuspected. If traumalis suspected,
maintain cervical immobilizationmanualy and apply acervical collar
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Victim Removal

Decontamination Zone

Rescuer Protection

ABC Reminders

Basic Decontamination

and a backboard when feasible. Apply direct pressure to stop any
heavy bleeding.

If victims can walk, lead them out of the Hot Zone tothe
Decontamination Zone. Victims who are unable to walk should be
removed on backboards or gurneys. If these are not available,
carefully carry or drag victims to safety.

Consder appropriate management of anxiety in victims with
chemicaly-induced acute disorders, especidly childrenwho may
suffer separation anxiety if separated from a parent or other adullt.

Patients exposed only to methyl i socyanate gaswho have no eye or
skinirritationdo not need decontamination. They may be transferred
immediatdy to the Support Zone. Other patients will require
decontamination as described below.

If exposure levels are determined to be safe, decontamination may
be conducted by personnel wearing alower levd of protectionthan
that required in the Hot Zone (described above).

Quickly establish a patent airway, ensure adequate respiration and
pulse. Maintain adequate circulation. Provide supplementa oxygen
if cardiopulmonary compromiseis suspected. If traumaissuspected,
maintain cervical immohbilizationmanudly and apply acervica collar
and abackboard whenfeasble. Administer supplementa oxygenas
required. Asss ventilation with a bag-vave-mask device if
necessary. Apply direct pressure to control any heavy bleeding.

Rapid skin decontamination is critical. Victims who are able
may assst with thar own decontamination. Remove contaminated
clothing and personal bedongings and place them in double plastic
bags.

Wash exposed skin thoroughly with soap and water. Use cautionto
avoid hypothermia when decontaminating victims, particularly
children or the ddely. Use blankets or warmers after
decontamination as needed.

Irrigate exposed eyes with copious amounts of tepid water for at
leest 15 minutes. Remove contact lenses if they are eadly
removable without additiond traumato the eye. If pain or injury is
evident, continue irrigation while tranderring the victim to the
Support Zone.
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Transfer to Support Zone

Support Zone

ABC Reminders

Additional Decontamination

In cases of ingestion, do not induce emesis. If the victim is not
symptomatic, consider adminigtering activated charcoal a adose of
1 g/kg(infant, child, and adult dose). A soda can and straw may be
of assstance when offering charcod to a child. However, the
effectiveness of activated charcod in binding methyl isocyanate has
not been demonsirated.

If the victim is constious and able to swalow, condder giving 4 to
8 ounces of water.

Consder appropriate management of chemicdly contaminated
children at the exposure site. Also, provide reassurance to the child
during decontamination, especidly if separation from a parent
OCCUIS.

As soon as basc decontamination is complete, move the victim to
the Support Zone.

Be certain that victims have been decontaminated properly (see
Decontamination Zone, above). Vidims who have undergone
decontamination or have been exposed only to methyl isocyanate
gas pose no serious risk of secondary contamination to rescuers. In
such cases, Support Zone personnd require no speciaized
protective gear.

Quickly establish a patent airway. If traumais suspected, maintain
cervicd immobilization manualy and apply a cervicd collar and a
backboard when feasble. Ensure adequate respiration and pulse.
Adminiger supplementad oxygen as required and establish
intravenous access if necessary. Place on a cardiac monitor, if
avaladle.

Continue irrigating exposed skin and eyes, as gppropriate.

In cases of ingegtion, do not induce emesis. If the victim is not
symptomatic, consider administering charcoal at a dose of 1 g/kg
(infant, child, and adult dose). A soda can and straw may be of
assstance when offering charcoa to a child. However, the
effectiveness of activated charcod in binding methyl isocyanate has
not been demondtrated.

If the victim is conscious and able to swalow, consder giving 4 to
8 ounces of water if it has not been given previoudy.
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Transport to Medical Facility

Advanced Treatment

Treat cases of respiratory compromise with respiratory support
usng protocols and techniques avalable and within the scope of
training. Some cases may necesdtate procedures such as
endotracheal intubation or cricothyrotomy by properly trained and

equipped personnel.

Treat patients who have bronchospasm with oxygen, aerosolized
bronchodilators such as dbuterol, and/or steroids according to
established protocol.

In cases of non-cardiogenic pulmonary edema, which may be
delayed in onset, maintain adequate ventilation and oxygenation.
Ealy use of mechanicad ventilation and positive-end-expiratory
pressure (PEEP) may be required. To minimize barotrauma and
other complications, use the lowest amount of PEEP possble while
maintaining adequate oxygenation. Consder drug therapy for
pulmonary edema

Patients who are comatose, hypotendve, or having saizures or
cardiac arrhythmias should be treated according to advanced life
support (ALS) protocols.

If evidence of shock or hypotenson is observed begin flud
adminidration. For adultswithsygolic pressure lessthan 80 mmHg,
bolus perfusion of 1,000 mL/hour intravenous sdine or lactated
Ringer's solution may be gppropriate.  Higher adult systolic
pressures may necessitate lower perfusion rates. For children with
compromised perfuson administer a 20 mL/kg bolus of norma
<ine over 10 to 20 minutes, then infuse at 2 to 3 mL/kg/hour.
Congder vasopressorsiif patient is hypotensve with a normd fluid
volume.

Only decontaminated patients or patients not requiring
decontamination should be transported to amedicd facility. “Body
bags’ are not recommended.

Report the condition of the patient, treetment given, and estimated
time of arrivd a the medica facility to the base gation and the
recaiving medicd fadility.

If methyl isocyanate has been ingested, prepare the ambulance in
case the victim vomitstoxic meterid. Have ready several towels and
open plagtic bagsto quickly clean up and isolate vomitus.
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Multi-Casualty Triage

Consult withthe base station physicianor the regiond poison control
center for advice regarding triage of multiple victims.

Paients who have higtories or evidence suggesing sgnificant
exposure (e.g., dtered behavior, respiratory distress, or chemicd
burns) should be transported to a medica facility for evaluation.
Patients who have ahistory of chronic pulmonary disease should be
cinicaly evauated for airflow obstruction.

Patients who have mild symptoms of respiratory or eye irritation
should be clinicdly evaduated because onset of pulmonary edema
may be delayed for up to 72 hours post-exposure and eye injury
may need to be treated topicaly for inflammation or secondary
infection. Patientswho have symptoms of trangent skin, nose, or eye
irritation may be discharged from the scene after their names,
addresses, and telephone numbers are recorded. They should be
advised to rest and to seek medicd care promptly if symptoms
develop or recur (see Patient Information Sheet below).
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Emer gency Department M anagement

\

Per sons exposed only to methyl isocyanate gas pose no risk of secondary
contamination to rescuers. Personswhaose skin or clothing is contaminated with liquid
methyl isocyanate can secondarily contaminate response per sonnel by direct contact or
through off-gassing of vapor.

Methyl isocyanateisirritating to the eyes, respiratory tract, and skin. Acute exposure
to high vapor concentrations may cause severe pulmonary edema and injury to the
alveolar walls of the lung, severe corneal damage, and death. Survivors of acute
exposures may exhibit long-term respiratory and ocular effects. M ethyl isocyanate
may be a dermal and respiratory sengtizer.

Thereisno antidote for methyl isocyanate. Treatment consists of removal of the victim
from the contaminated area and support of respiratory and cardiovascular functions. Yy

Decontamination Area Previoudy decontaminated patients and those exposed only to
methyl isocyanate gas who have no skin or eye irritation may be
transferred immediady to the Criticd Care Area. Others require
decontamination as described below.

Be aware that use of protective equipment by the provider may
cause awiety, paticulaly in children, resulting in decreased
compliance with further management efforts.

Because of ther relaivey larger surface areacbody weight ratio,
children are more vulnerable to toxins absorbed through the skin.
Also emergency room personne should examine children’s mouths
because of the frequency of hand-to-mouth activity among children.

ABC Reminders Evauateand support the airways, bregthing, and circulation. Provide
supplementd oxygenif cardiopulmonary compromiseis suspected.
Treat cases of respiratory compromise with respiratory support
usng protocols and techniques available and within the scope of
traning. Some cases may necessitate procedures such as
endotrached intubation or cricothyrotomy by properly trained and

equipped personnd.

Treat patients who have bronchospasm with oxygen, aerosolized
bronchodilators such as abuterol, and/or steroids according to
established protocol.
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Basic Decontamination

Children may be more vulnerable to corrosive agents than adults
because of the smdler diameter of their airways.

Congder racemic epinephrine aerosol for children who develop
stridor. Dose0.25-0.75 mL of 2.25% racemic epinephrine solution,
repeat every 20 minutes as needed, cautioning for myocardia
vaidhility.

In cases of non-cardiogenic pulmonary edema, which may be
delayed in onset, mantan adequate ventilation and oxygenation.
M echanical ventilaionand positive-end-expiratory pressure (PEEP)
may be required. To minimize barotrauma and other complications,
usethe lowest amount of PEEP possible while maintaining adequiate
oxygenation. Consder drug therapy for pulmonary edema. Keep in
mind that the use of steroidsto prevent or treat chemica pneumonitis
and pulmonary edema s controversd.

Patients who are comatose, hypotensive, or are having seizures or
cardiac arrhythmias should be treated in the conventiond manner.

Patients who are able may assst with their own decontamination.

Because methyl isocyanate can cause burns, ED staff should don
chemica-resstant jumpsuits (e.g., of Tyvek or Saranex) or butyl
rubber aprons, rubber gloves, and eye protection if the patient’s
cothing or skiniswet. After the patient has been decontaminated,
no specia protective dothing or eguipment is required for ED
personnel.

Quickly remove contaminated dothing while gently washing the skin
with soap and water. Double-bag the contaminated clothing and
persond belongings. Handle burned skin with caution.

Wash exposed skin thoroughly withsoap and water. If pain or injury
IS evident, continue irrigation while transferring the victim to the
Criticd Care Area. Use caution to avoid hypothermia when
decontamingting children or the ederly. Use blankets or warmers
when appropriate.

Flushexposed or irritated eyes with copious amounts of tepid water
for a least 15 minutes. Remove contact lensesiif easlly removable
without additional trauma to the eye. If pain or injury is evident,
continue irrigation while trandferring the victim to the Critical Care
Area.
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Critical Care Area

ABC Reminders

Inhalation Exposure

Sin Exposure

Eye Exposure

In cases of ingestion, do not induce emesis. If the victim is not
symptomatic, consider adminigtering activated charcoal a adose of
1 g/kg (infant, child, and adult dose). A sodacanand straw may be
of assstance when offering charcod to a child. However, the
effectiveness of activated charcod in binding methyl isocyanate has
not been demonsirated.

If the victim is constious and able to swalow, condder giving 4 to
8 ounces of water.

Be certain that gppropriate decontamination has been carried out.

Evauae and support the airways, breathing, and circulation as in
ABC Reminders above. Establish intravenous accessinserioudy ill
patients. Continuoudy monitor cardiac rhythm.

Patients who are comatose, hypotensive, or are having seizures or
cardiac arrhythmias should be treated in the conventiona manner.

Adminiger supplemental oxygen by mask to patients who have
respiratory complaints. Treat patientswho have bronchospasmwith
aerosolized bronchodilators such as dbuterol and/or steroids.

In cases of non-cardiogenic pulmonery edema, which may be
delayed in onset, maintain adequate ventilation and oxygenation.
Monitor arterial blood gases and/or pulse oximetry. If ahigh FIO,
isrequired to maintain adequate oxygenation, mechanica ventilation
and positive-end-expiratory pressure (PEEP) may be required. To
minmize barotraumaand other complications, usethelowest amount
of PEEP possible while maintaining adequate oxygenation. Consider
drug therapy for pulmonary edema. Keep in mind that the use of
steroids to prevent or treat chemica pneumonitis and pulmonary
edemais controversa. Antibiotics should be used as indicated to
control infection. Damaged |ower respiratory tissue might be more
susceptible to infection.

If concentrated methyl isocyanate is in contact with the skin,
chemica burns may result; treet astherma burns.

Because of ther rdaively larger surface areacbody weight ratio,
children are more vulnerable to toxicants that affect the skin.

Continue irrigation for at least 15 minutes. Test visud acuity.
Examine the eyes for corneal damage and treat appropriately.
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Ingestion

Antidotes and
Other Treatments

Laboratory Tests
Disposition and

Follow-up

Delayed Effects

Immediately consult an ophthadmologist for petients who have
suspected severe corned injuries.

Do not induce emesis. Consider endoscopy to evauate the extent
of gadrointestinal-tract injury. Extreme throat swelling may require
endotrached intubation or cricothyrotomy. Gadtric lavage is useful
in certain circumstances to remove caustic materid and preparefor
endoscopic examination. Condder gadtric lavage with a smal
nasogadtric (NG) tube if: (1) alarge dose hasbeeningested; (2) the
patient’ s conditionis eval uated within 30 minutes; (3) the patient has
ord lesions or persstent esophaged discomfort; and (4) the lavage
can be administered within 1 hour of ingestion. Care must be taken
whenplacing the gastric tube because blind gastric-tube placement
may further injure the chemicaly damaged esophagus or somach.

Because childrendo not ingest large amounts of corrosive materids,
and because of therisk of perforationfromNG intubation, lavage is
discouraged in children unless intubation is performed under
endoscopic guidance.

If the vicim is not symptomatic, condder administering activated
charcod at adose of 1 g/kg (infant, child, and adult dose). A soda
can and straw may be of assstance when offering charcoal to a
child. However, the effectiveness of activated charcod in binding
methyl isocyanate has not been demonstrated.

Consder gving 4 to 8 ounces of water to dert patients who can
swalow, if not done previoudly.

Thereis no antidotefor methyl isocyanate. Trestment is supportive
of respiratory and cardiac functions.

Routine laboratory studies include chest radiography and pulse
oximetry (or ABG measurements).

Consder hospitaizing symptomatic patients who have evidence of
respiratory or cardiac distress or significant chemica burns.

Acute exposure to high concentrations of methyl isocyanate may
result in delayed onset of pulmonary edemaand risk of secondary
infection of the lungs or eyes.

18

Emergency Department Management

ATSDR



Methyl | socyanate

Patient Release

Follow-up

Reporting

Patients who become totaly asymptomatic in terms of pulmonary
complaintsina 72-hour observation period are not likdy to develop
complications. They may be released and advised to rest and to
seek medicd care promptly if symptoms develop (see the Methyl
Isocyanate—Patient Information Sheet below). Cigarette
gnoking can exacerbate pulmonary injury and should be
discouraged for 72 hours after exposure.

Obtain the name of the patient’s primary care physician so that the
hospita can send a copy of the ED vist to the patient’s doctor.

Follow-up evauationof respiratory function should be arranged for
severdy exposed patients. Patientswho have skinor corneal lesons
should be reexamined within 24 hours.

If a work-related incident has occurred, you might be legdly
required to file a report; contact your state or local hedth

department.

Other persons might gill be at risk in the setting where this incident
occurred. If the incdent occurred in the workplace, discussing it
with company personnd might prevent future incidents. If a public
hedlth risk exists, notify your state or local health department or
other respongble public agency. When appropriate, informpatients
that they may request an evauation of their workplace from the
Occupationa Safety and Hedth Administration (OSHA) or the
Nationa Inditute for Occupational Safety and Health (N1OSH).
See Appendix 111 for alist of agenciesthat may be of assstance.
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Methyl I socyanate (C,H;NO )
Patient I nformation Sheet

This handout provides information and follow-up instructions for persons who have been exposed to
methyl isocyanate.

What is methyl isocyanate?

Methyl isocyanate is avery flanmeble liquid that reedily evaporateswhenexposed to air. Methyl isocyanate
liquid is colorless with a pungent odor. The primary use of methyl isocyanateis as a chemicd intermediate in
the production of pesticides. It is aso used to produce polyurethane foams and plastics. It is shipped and
handled as a flammable and explosive liquid in aspecia container.

What immediate health effects can be caused by exposur e to methyl isocyanate?

Methyl isocyanate vapors are severdly irritating and corrogive to the respiratory tract and eyes. Symptoms
may include cough, chest pain, shortness of breath, watery eyes, eye pain (particularly whenexposed to light),
profuselid edema, and cornedl ulcerations. Respiratory symptoms such as pulmonary edema and bronchid
gpasms may occur in immediate response to exposure or develop and progress in severity over a period of
hours to days post-exposure. Acute exposure to very high concentrations may be quickly fata due to
respiratory failure. Methyl isocyanate is a skin irritant and may cause chemica burns upon dermal contact.

Can methyl isocyanate poisoning be treated?

There is no antidote for methyl isocyanate, but its effects can be treated. Persons who have inhded large
amounts of methyl isocyanate would most likely need to be hospitaized. Persons who have come into direct
skin or eye contact with methyl isocyanate liquid or vapors may need to be treated for chemical burns or
serious eyeinjury.

Areany future health effectslikely to occur?

A sngle exposure fromwhicha personrecovers quickly may not result inlong-termhedtheffects. However,
some respiratory and eye damage may persist for a long time after exposure to methyl isocyanate. The
chemica may dso be a derma and respiratory sendtizer, causng reactive responses upon subsegquent
EXPOSUres.

What tests can be doneif a person has been exposed to methyl isocyanate?

Specific tests for the presence of methyl isocyanate in blood or urine are not generdly useful. If a severe
exposure has occurred, blood analyses, x-rays, and breathing tests might show whether the lungs have been
injured.

Wher e can mor e information about methyl isocyanate be found?

More information about methyl isocyanate can be obtained from your regiona poison control center; your
date, county, or loca health department; the Agency for Toxic Substances and Disease Regisiry (ATSDR);
your doctor; or aclinic inyour areathat specidizesin occupational and environmenta hedth. If the exposure
happened at work, youmight be required to contact your employer and the Occupationd Safety and Health
Adminigration (OSHA), or the Nationd Indtitute for Occupationa Safety and Hedth (NIOSH). Ask the
person who gave you this form for help locating these telephone numbers.
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Follow-up Instructions

K eep this page and take it with you to your next gppointment. Follow only the indructions checked below.

[]

[]
[]

[]
[]

[]
[]
[]

[]

Call your doctor or the Emergency Department if you develop any unusud sgns or symptoms within the
next 24 hours, especialy:

eye, Nose, throat irritation

coughing or wheezing

difficulty bresthing or shortness of breath

chest pain or tightness

nausea, vomiting, diarrhea, or somach pain

No follow-up appointment is necessary unless you develop any of the symptoms listed above.

Cdl for an appointment with Dr. in the practice of

When you cdl for your appointment, please say that you weretreated in the Emergency qua‘tment a
Hospitd by and were advised

tobeseenagainin days.

Return to the Emergency Department/ Clinic on (date) a_

AM/PM for afollow-up examination.

Do not perform vigorous physicd activities for 1 to 2 days.

Y ou may resume everyday activities including driving and operating machinery.
Donotreturntowork for ___ days.

Y ou may return to work on alimited basis. See ingtructions below.

Avoid exposure to cigarette smoke for 72 hours, smoke may worsen the condition of your lungs.
Avoid drinking acoholic beverages for at least 24 hours, dcohol may worsen injury to your
stomach or have other effects.

Avoid taking the following medications:
Y ou may continue taking the following medication(s) that your doctor(s) prescribed for you: __

Other indructions:

Provide the Emergency Department withthe name and the number of your primary care physicianso that
the ED can send him or her arecord of your emergency department visit.

Y ou or your physician can get more information on the chemicad by contacting:

or , or by checking out the following Internet
Web sites: ; :
Signature of patient Date
Signature of physician Date
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