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400 Seventh Street, S.W.
Washington, D.C. 20590

U.S. Department
of Transportation

National Highway
Traffic Safety
Administration

Dear Crash Data Researchers/Users:

Thank you for choosing crash data from the National Highway Traffic Safety
Administration (NHTSA) for your research or other use. The information contained in
this motor vehicle crash report is collected, maintained and distributed in accordance with
Public Law 89-564. In accordance with this Public Law, NHTSA is required not to
release any case information until completion of quality control procedures. These
procedures include a review of the case material to extract all names, licenses and
registration numbers, non-coded interview material, non-research related researcher
comments in the margins, non-factual data, and the production number portion of the
vehicle identification number (VIN).

If you requested NHTSA to query its database files in order to identify a specific crash,
then that query was made using non-personal descriptors you provided for use in our
search. This motor vehicle crash may have been identified from a data search and
matches the general, non-personal descriptors you provided, but we cannot confirm that
this is the specific crash report you requested.

If you have any questions with regard to the above procedures, please contact the Field
Operations Branch, Crash Investigation Division, National Center for Statistics and
Analysis at 202-366-4820. Again, please be advised that we cannot confirm that this is
the case that you have specifically requested nor can we certify the information to be

correct.
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DISCLAIMERS

This document is disseminated under the sponsorship of the Department of
Transportation in the interest of information exchange. The United States Government
assumes no responsibility for the contents or use thereof.

The opinions, findings, and conclusions expressed in this publication are those of the
authors and not necessarily those of the National Highway Traffic Safety Administration.

The crash investigation process is an inexact science which requires that physical evidence
such as skid marks, vehicular damage measurements, and occupant contact points be
coupled with the investigator’s expert knowledge and experience of vehicle dynamics and
occupant kinematics in order to determine the pre-crash, crash, and post-crash
movements of involved vehicles and occupants.

Because each crash is a unique sequence of events, generalized conclusions cannot be
made concerning the crashworthiness performance of the involved vehicle(s) or their
safety systems.
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CALSPAN REMOTE AIR BAG DEPLOYMENT INVESTIGATION
CALSPAN CASE NO. 91-6

VEHICLE - 1990 AUDI 100
LOCATION - AiisNaNg

SUMMARY

This remote investigation focused on an air bag deployment crash that
resulted in facial and eye injuries to a 2 year old who was unrestrained in
the rear seat area of a 1990 Audi 100. The investigation was triggered by
an article which appeared in a medical publication that was authorized by
the ophthalmologists who treated the child. The ophthalmologists reported
nthat the air bag had burst during the crash sequence and showered the
occupants with a fine black powder that consisted of ash and small amounts
of sodium hydroxide." Information for this report was obtained from the
attorney who represents the victim's family and from the ophthalmologist
who treated the 2 year old child.

This crash occurred on SHjuBfimeie 1990, in WNSWGNGE. The 1990

Audi was traveling on an undivided roadway at a moderate rate of speed. An
approaching vehicle crossed the centerline of the roadway and entered the
Audi's path of travel. The vehicles subsequently impacted in a head-on
configuration which resulted in severe damage to the Audi. .The attorney
stated that the Audi was a. total loss and was disposed of through the
insurance company. As a result of the crash, the Audi's driver air bag
system deployed. .

The driver of the Audi was an adult male (2 year old's uncle) who was
reportedly restrained by the active 3-point lap and shoulder belt system. The
active belt and the deployed air bag provided sufficient restraint to the driver
and prevented him from injury. The right front occupant was the mother of the
2 year old. She was also restrained by the active 3-point lap and shoulder belt
system. The right front occupant was reportedly wearing a tank- or halter-top.
She loaded the active belt webbing and sustained a diagonally orientated
contusion across her chest (AIS-1) from the belt webbing. Both front seat
occupants noted a blackish smoke within the vehicle immediately following the
crash that they later identified as discharge from the deployed air bag.

The 2 year old male occupant was positioned in the rear seat area of the
Audi. He was not restrained in either a child seat or the 3-point active belt
system that was available in the rear seated positions. The unrestrained
child was thrust forward by the impact force and either traveled between the
front seat backs or vaulted over the seat back, before coming to rest on the
left front floor area. It was unknown if the child had contacted the deployed
air bag, or had struck another object or occupant before coming to rest.



SUMMARY (CONT'D.)

The child came to rest on his back with his face under the steering
assembly and the deployed air bag. Hot particles (generant residue)
exhausted from the air bag's venting ports and settled onto the 2 year old's
face. He was subsequently removed from the vehicle and transported by
ambulance to a local hospital emergency room. The child was examined and
closely monitored for signs of internal injuries. Following a 4-5 hour stay
in the emergency room, he was transferred to the ophthalmology department for
a thorough eye exam.

The ophthalmologist who initially examined the child noted a sunburn type
burn (AIS-1) that extended from the child's forehead, across both eyelids,
and onto his cheeks, forming a butterfly type‘'pattern. He reported that
the child also sustained a contusion (AIS-1) over his right eyelid. Upon
examination of the child's eyes, the ophthalmologist noted small superficial
burns (AIS-1) to both corneas. He stated that the burns contained a small
black particle with a ring encircling the particle. The burns were visible
in both corneas; however, the ophthalmologist noted that the left eye
contained a greater number of the superficial burns.

The ophthalmologist irgigated the eyes with a balanced salt solution,
followed by 3 liters of SJjj# solution to neutralize the PH of the eyes.
He used finger and picture tests to determine the extent of damage to the
child's eyes. The ophthalmologist stated that the child could not see an
eye chart on the day of the crash and that his visual acuity was signifi-
cantly impaired. ~

Follow-up visits to the ophthalmologist were necessary to track the improve-
ment of the child's injuries. He stated that 4-6 weeks post-crash, the child's
vision had returned to 20/40 in the right eye and 20/30 in the left. The
ophthalmologist did not foresee any long term visual impairments.

The child's mother initially reported to the ophthalmologist that the air
bag had ruptured, thus spewing black ash into the vehicle and onto her child.
The attorney who is représenting the family stated that the air bag did not
rupture as initially reported by the parent and that the black residue
exhausted through the venting ports on the air bag.

Newspaper articles related to this crash are included as an attachment.
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AIR-BAG KERATITIS

To the Editor: We recently encountered a previously undescribed
complication associated with an automobile air-bag malfunction. A
two-year-old boy had been an unrestrained passenger in 8 two-car
motor vehicle accident and was thrown from the rear seat 10 the
front, landing face up under the dashboard. The driver’s air bag had
inflated 'and burst, showering the occupants of the car with a fine,
black powder. The four passengers were examined in a local emer-

- gency room, and the child’s eyes were briefly irrigated with normal
saline. The patient was seen by an ophthalmologist four hours after

the injury and had bilateral photophobia, tearing, and redness. The
other three occupants of the car had normal tear pH and no ocular
symptoms.

Visual acuity of both of the child's eyes was measured by finger
counting. Ocular examination revealed erythema of the facial skin
and eyelids and moderate conjunctival injection. Both corneas
showed focal clouding, with large, interpalpebral epithelial defects.
The tear pH was 8.5 to 9.0 in both eyes. Double evertion of the
eyelids and sweeping of the conjunctival fornices yielded a small
amount of particulate foreign material. Each eye was irrigated with
balanced salt solution, followed by 3 liters of hsolution, with
use of an irrigating scleral lens. The pH immediately after and 30
minutes after irrigation was 7.5 in both eyes. One month later, the
child’s vision returned to 20/40 in the right eye and 20/30 in the left,
with residual, small, superficial corneal scars. The child is being
monitored closely by a pediatric ophthalmologist for the possibie
development of amblyopia.

An automobile air bag is a rubberized nylon bag that inflates on
spark ignition of sodium azide and yields nitrogen gas, ash, and a
small amount of sodium hydroxide.! These products most likely
were responsible for the ocular injuries and facial burns sustained
by our patient. We have subsequently examined a second patient
who sustained chemical burns to the face and eyelids, without kera-
titis, after an air bag inflated and burst.

The severity of an alkaline bum to the eye depends on the dura-
tion of exposure and the concentration and pH of the alkali.? Alkalis
penetrate the eye more readily than acids and cause more extensive
damage. Prompt irrigation of the eyes with any clean aqueous solu-
tion is estential, and pH testing should be done before, immediately
after, and 30 minutes after irrigation. A rising pH suggests that
trapped particulate matter is releasing additional chemical, as not-
ed in our patient. Comeal edema implies a serious injury, and
blanching cf the conjunctiva is an ominous sign. This patient was
fortunate that the alkali inoculation was limited, minimizing the
damage done by prolonged ocular exposure. We were surprised to
see a chemical keratitis in this setting, and we hope this report will
alert our collcagues to this potentially serious and vision-threaten-
ing entity.

' <dinsessjuinsesens M.D.'

} : SRR M.D.
s <mmsiE——— M.D.

OIS 11030 G, Hospital
1. National Highway Traffic Safety Administration. Emergency rescue guide-

lines for air bag-equipped cars. Washington, D.C.: Government Printing
Office, 1990.

2.l Chemical injuries of the eye. Ophthalmology 1983; SRS
= .
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Doctors warn of eye peril in exploding airbags

) — Malfunctioning auto-
mobile airbags can explode, releasing a fine dust
of powder that can caﬁiiliums and severely irri-
tate the eyes, three doctors warn in a
letter to today’s \GNEENESEp Journal of -Medi-
cine.

- Dr. and his colleagues at
the Hospital in thuuimg
o say the problem is “potentially senous
and vision threatening.”

They discovered it when a 2-year-old boy de-
veloped an inflammation in both corneas — the
eye’s clear cover — after an air bag inflated and
burst.

He was thrown from the back seat to the front
floor of the car during an accident, landing face up
under the dashboard as the broken air bag show-

ered occupants of the car with a fine, black pow-
der. Afier doctors spent 30 minutes washing out
his eyes, the acidity of the eyes returned to nor-
mal. :One month later, some superficial scars re-
mained on the cornea.

The team said the nitrogen gas, ash and sodi-
um hydroxide released when a spark ignites the
sodium azide in the nylon airbag were probably
“responsible for the ocular injuries and facial
burns sustained in our patient.”

They said they have subsequently treated a
second patient for chemical burns to the face and
eyelids “after an airbag inflated and burst.” That
patient, however, did not experience an inflamma-
tion of the cornea.

Doctors should be awak of the potential prob-
lem, they said, and treat it promptly.
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Doctors report injuries
In two air bag explosions

%r— Exploded automo-
bile ai bu the eyes of a
2-year-old boy and the face ang
eyelids of another motorist in twe

sﬂm&e accidents, doctors reported

When the air bags burst, they
apparently relegsed nitrogen gas, ash
and sodium hydroxide — all
byproducta of the chemical reaction
that inflates the bags, said

opthalmologist in NENE-
GmN.Y.

“] think these are probably very,
very rare events”" sard UM who
treated the boy and the driver and
described the incidents in a letter to
The NEEENNES Journal of Medi-
cine.

Nevertheless, be said that in the
case of the boy, the accident provides
another “good reason” why children
should be secured in child seata or
saat belta.

A spokesman for the National
Highway Traffic Safety Administra-
tion sadd he had 00 knowledge of any
similar air bag accidefits.

However, safety guidelines issued
by the sdministration aote that
byproduets of the chemical reaction

‘r\which inflates the hags “*may contain

t

1

&wogll amount of & potential akin
irritdng, sodiuvm »

. The inidatines stetetiey fescusrs

e care to avoid introduc-

ing the nofidue into the eyes olrf.tﬁy
wounds” of injured occupants. ¢
residue does get into their eyes, they
should be flushed immedistely with
water, the guidelines state.

The same advice bolds true for -

anyone who corges into contact with
air bag residue] said.

“The mesasge is, if the powder
gels into your eyee or your child's,
don't wait to go wait to go to ¢
hospital. Irrigate the eyes as soon as
possible,” be said.

While it might be a "good idea” to
devise an air bag that does not release
toxic residue, *] would not tamper
with the system just because of these
two incidents. sdvan of air
bags clearly outweigh the an-
tages,” he said .

The boy was sitting unrestrained
in the back seat of a car that was
involved in a two-vehicle colliston, he
said. The force of the collision *pro-
pelied him at great velocity into the
front seat and into the air bag, which
exploded,” he said.

Chemicals released from the bag,
which'@D described as a “fine
black powder,” did not injinw othes
occypants of the caz, but got into the
boy’s eyes, causing inflathmation and
eventual mild of his corneas.
But the chixd's t bas retrned

the bag, enusing the reloass of chemi-
eahthem minor burns, he said.

Decler szys exploded
air bags cause Injuries

“BNS~ Expioded
automobile air bags burned the
cy¢s of 3 2-yeasrwid boy and the
{ace and cyelids of a motonist in
scparate accidents, 8 doctor
said in a jetter published in

tion of the
Journa) of

Medicine,

The air bags anparently
relcased nirogen gas, ash and
sodiure hydruxide — by- ~
products of the chemical :
reaction that nfates the bags,
s2i¢ Svwttompinng an

cplhalmoiogit in SN

He said the accident
provides anather good reason
why emall children ghouid be
secured in chid aasts or belts.
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hbaétbrs warrn about bursting air bags

By Y

(UeId Exploded automebile eir bags burred the eyes of a 2-
ygar-old bhoy and the face ard eyelids ¢f ancther motorist iv twz
separate accidents, dottors reported

Whern the air bags burst, they a arentiy released nitrogen gas, ash
ard scodium hydroxide _ &ll B roducte of the chemical reacticom that
inflates the bags, said Dr< VNN GENER. /or cpthalnclogist 17 <,
N.Y.

I think these are pvoS“biy VEYY: Very rare events, " saxd'tlllgq
wha treated the boy ard the driver and describad the incidents in a
letter to The N ¢ Medicine.

Nevertheless, he said that in the casa of the boy, the accident
provides another “good reason” why childrevr should be secured in child
s@ats or seat belts.

£ spokesmar for the Natiorael Highway Traff:c Safety Rdninistration
said he had no krnowledpe of any similar air bag accidents.

However, safety guidelirnes issumd by the administraticn rnote that by-
products of the chemical reaction which inflates the bags “"may contain
2 small amcurt of a petential skin irritant, scdium hydrexide.”

The guidelires sald rescuers "should take care to aveid introducing
she residue into the =syes or any wounds” of injured cecupants. If the
tesidue doee get into their eyes, they should be flushed :mmediately
vith water, thes say.

.The same advice helds true far ahyahe whn comnes znto eﬁntaet uxth air
bag’ t‘*es‘due,_- said. ‘

© "The message is, if the. p&wdeﬁ gets. znta ycuv ey== er your: child‘:,
dor't walt to go wait te go te a hospital, Irrigate the =yes &= soon as
Pcsszblc,“ he said.

While it might be a "nacd idea” ¢to devise an ainr bag that does not
telease toxic residue, "I would not tamper with the system just because
¢f these twe incidernts. The advaﬁtages of mir baps clearly outwa:gh the
disadvantages,” he said. i

The boy was sittimg urrestrained in the back seat of a car that wa’
mmvalved in & two-vehicle collisicr, he said. The force of the collision
propelled him at great veleeity inte the fromt seat avd into the air
bag, which expleded,” he said.

Chemicals released from the bag, whiczh Gy cescribed as & "fine
black powder, " did not injure cocther cocupants of the car, but got intg
Ahe bey's eyes, causing inflammaticn and everntual mild !:IPPiﬁg of his
CoOrreas.

Rlthough the child recovered and his eyesight has returrned toc rormal,

‘said his eye injury csuld have heen serious if he had net received
propt medical attentior.

Ir the seccormd irncidert, shattered glass from the windshield punctured
+he tag, causing the release of chemicals that caused mincr burns, he
sid.

Ay cc2id he knew of ro other similar ircidents invelving air bags.
rpresantatives of Audi the manufacturer of the car the boy was riding

v _ -vold him they krew of o sther ircident invalvinmg their carsz; he
&id-
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