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~IUIP~iT~'DuPont Haskell Global Centers
for HelhadEnvironmental Sciences
1090 Elkton Road, P.O. Box 50
Newark, DE 19714-0050

December 1, 20 10

Via Federal Express

Document Processing Center (Mail Code 7407M)
Room 6428
Attention: 8(e) CoordinatorIIIII11111 IIII III
Office of Pollution Prevention and Toxics S 1 - 8 9

U.S. Environmental Protection Agency, ICC Building
1201 Constitution Ave., NW
Washington, DC 20004

Dear 8(e) Coordinator:
H-examethylenediamine

124-09-4

This letter is to inform you of the results of pre- 1977 DuPont studies with the above-referenced test substance. In
addition, DuPont received information from a third party also with the above-referenced test substance.

DuPont's Pre-1977 Toxicity Studies - See the attached 1937 report.

Third Party Studies

Acute Dermal Study - A single dose of undiluted test substance was applied to the shaved skin of rats (5/sex) at 0,
950, 1400, 2000, 3000 or 4800 mg/kg. The application site was covered by an occlusive patch for 24 hours, after
which the skin was rinsed with soapy water. Clinical signs included hypoactivity, closed eyes and low body
temperature in three higher dose groups. At 2000, 3000, and 4300 mg/kg, necrosis was observed 24 hours after
treatment and persisted until the time of death. At 950 and 1400 mg/kg, necrosis was observed 24 hours after
treatment and recovered thereafter. Dermal LD50 (combined) =1900 mg/kg.

Acute Algae Study - In a 72-h acute toxicity test, Raphidiopsis subcapitata were exposed at nominal concentrations
of 0, 1, 1.8, 3.2, 5.6, 10, 18, 32, 56 and 100 mg/L. The 72-h EC50 was 56 mg/L for biomass.

Acute Fish Study - The 96 hour acute fish toxicity was tested following the EU Methods ClI guidelines. Brachydanio
rerio (10/group) were exposed under semi-static conditions to test substance to nominal concentrations of 0, 0.46,
1.0, 2.1, 4.6, 10, 21, 46, and 100 mg/L. Test solutions were prepared by direct addition into test water. The 96-h
LC50 was estimated to 68 mg/L, based on nominal concentrations under these test conditions.

This information is submitted in accordance with current guidance issued by EPA indicating EPA's interpretation of
Section 8(e) of the Toxic Substances Control Act or, where it is not clear that reporting criteria have been met, it is
submitted as a precautionary measure and because it is information in which EPA may have an interest.

Sincerely,

S. Satheesh Anand, Ph.D., DABT
Senior Research Toxicologist 1 11I 111 I

SSA/RV: clp
(302) 366-5314

CONTAIN$140 CBI

Text Box
8EHQ-1210-18197A DCN: 88110000081
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The toxicity of hexeaethylene diamine was studied In

rats by subautaneous injection) oral and cutaneous adminlis-

tration e~nd inhalation experinentst.

Twenty white rats were givon subcutaneous injections of

a 10 per cent solution of piure hexatoothylane diauiine in doses

between 96, and 405 mg, of the diamiine per kilogrami body weights

All animails developed severe necroses at the site of the injec-

tion and sh-owed variable chaiigas of weight. Thoy were killed

8 days after he injection. tIn another series 20 rat3 were

injacted with 1 cc. of a 10 penr cent solution of hexamethylene

diamine and killed 5, 8, 8 and 15 days, respectively, after the

Injection, and in a third series lb animals treated in the same

way were killed in groups of fiva, 4,, 6 and 8 weeks after the

Iin3eotiono All animals developed severe'necroses at the site of

the injIection and lost weight during~ the experimental period.

Upon pathologioal examinxation all rats showed local ulcara-

tions, of thei nkin and Inflamatory reactions at the site of the

injectioA'* These ulcers had little tendency to heal and were

still prosenat In 4nimttls killed 8 weeks after the injocaion, at

which tim~e they showed a minor amount of scar tissue*

'Microscopical~ly, those rats of the first series which had

roeived the smallest do~e showed In addition to the pathological

changes of the skin, wild degeneration or the tubular epithelium

of the kidney and in~ one Instance red blood cells were found in

i--



the capsule spaces o)f one kidney. All other organs (brain,

lungs, heart, liver, Pancreas, spleen, supraronals,, testes

and epidytides) 'were essentially normal. The findings ini

the animals receivi ng larger dosies were or similar nature

but more marked.

The animals of the second and third series showed locally

at the site of the injection a -more or less extensive coagulation

necrosis, which in the beginning is characterized by a leucocytic

infiltration of mild to aoderato degree and the formation of small

ab~scesses In the peilphery of the necrotic region, anat the blood

vessels in this~ neighborhood became thrombotic and the nervous

elements degenerated, Only after about two weeks, uttempts at

regeneration b ecomie manifest, although the ziecroti sing provensses

were still progressing in. other places. After a period of four

weeks the epidermis forming the edge of the ulcers showed signs

of proliferation and during the following four weeks the progress

of healing wan very slow and even after eight weeks siwaller ulcers

were still present.

The systemic effects of smaller doses were'appareatly en-

tireLy restricted to -the kidneys. Only with higher doses 4nd a

lontger interval between injection and death of the anizals, which,

on account or the slow absorption from the site of the Injection,

may be interpreted as prolonged exposuare, did other organs also

show direct or indirect toxic effects which evidently "persisted

unmitigated throughout the observation p-eriod of eight'weeks.

Wi±th doses of mtore than 0.15 ca. and with long intervals between
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admainistration and time of death the regressive changeis of the

tubular o-pitheliu,2 of thie kidney becaemore marked and the

presence of erythrocytic debris and hemoglobinous globular

aatter in the tubul-i and occatsionally also in Bowinants capsule

spaces during the latter part-of the experimental period indi-

cated the existence of bezttototic processes in the body and

an -increased permeability of the -renal cells to the decomposi-

tion producto of red blood cells., The destruation of red blood

.celles is also indicated by. the deposits of brown pigment in the

phagocytes of the spleen and is responsible for the 000.peuatory

increased formation of red blood cells lin the bone marrow.

The pathological findings further Indicate that with ex-

tended exposure more or less oxtensive lesions become increas-

ingly frequent in the heart, brain and liver. sdthough it in

possible that these are the result of the absorption of toxic

suabstances. from the necrotic tissues, similar findings observed

In animals treated 4lth oral administration and sdith inhalation

of the vapors oft hexaaetbylene diamine suggest that they are

produced by the chemical agent,

Oral etnt

In these experiments doses of I cc, of a 10 per-cent

aqueous solution',were given daily to 6 white rats* All animals

showed extreme discomfort throughout the experiment with distur-

banc'es of the respiration and cyanosis and behaving as though

there wais severe damage to the gnstro-tntestinal tract. One

animal died after the second, 1 after the third, and I after the
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fourth treatm~ent, The remaining $ taninals weere killed for

autopsy, 1. after the vjeconid, and 2after the fifth treatment.

Upon pathological exam!ination the stomachs or L rate tha

had dlied spontu--neously w ,ere wuarkedly distended with gas3; there

was a'slight conjestion ofl the gastric raucosa o)f the lower

seoction azid In one animal multiple hemorrhages of the gastric

naucosa and multiple ulcers'in the other#' The gastric kiucoss of

the P2 animal$ killed at the end of the ezperiment was maildly

congested and the lungs, liver and kidnteys were hyperemic.

The-reaults of' the wicroacopio4l esasaination of' the organs

of these animanls may be eammarizod as followai The atoawach of

3 rats showed severe necrotizIng processes, affecting mainly the

squamous cell epithelial lining and to a lesser degree the glan-

dular maccan. la addition to this local effect the majority of

thes animals gave evidence of a systemic action of hexametbylene

dianine as indicated by inflamamatory and circulatury lesions as

well as degenerative lesions in the bra-in, regressive processes

in the kidneys and a proliferatlon of the retioulo-endothelial

structures or the liver and spleen. One animal gave also indi-

eationsof an irritant action ofl the bladder as indicated by

hemorrhages into its mucosa.

These experiments indicate that the oral ingestion of hers-

metbylente diamine causaes severe local irritation, and In additions

systemic effects resulting In dam~age of other vital organ&#*

Inhalation experiments with bexamethylene dittmine were



8

rendered difficult by the development. Of a white powdery

material thit clogged the apparatus and covered the surface

of the molten a;at1ne,

Five rats were exposed to the vapors developed at 450C,

Crou pure hexemethylene diaiina. These vapors were carried

by an air current flowing at about 4 liters per minute into

the bell jar containing the rats. Within 5 minutes after the

beginning of the exposure the animals showed a severe irritation

of the mucous membranes and the roapjiration becafae jerky* The

animals were given 7 four hour exposures in 9 days and were

killed for autopsy on the fourteenth day of the experiment.

Upon gross pathological examination the lungs and trachea

as well as other organs of these animals were found to be normal

with the exception of those-of one animal that suffered from an

abdotuinal abscess4.

In a second series Of experiments 5 rats wrere exposed on

five days tar 3, 5, B, 5, and 5 hours respectively, to vapors

liberated from hexamethylene diamine at 40C.' to 430Q,, the

air flow being 865 liters per minute. Soon after the beginning

of the exposure the respiration became jerky and the animals

became cyanotic. One animal that developed hemorrbages around

the none died during the fourth Inhalation period and thie other

animals were killed on tho eighth day of the experiment for

autopsy.

Upon gross pathological examination the animtal that died

spontaneously showed few small aubpleural hemorrhages in the



lungs, the liver was small and congested, the spl.een was

small a.nd the other viscera were normal,

The outstauding histo-paitholojgical f inding. In thiAAs

group was a browni pigmentation in the ipleen,, the peripal-

oroatic lymkph nodes and the tubular opitheJlium off the kidney,

indicating soz~e tainar destructive effect on the red blood

cells# There were reactive changos of' different types in the

lungs but these were too variable to allow a dofinite con-

Cluslon in regard to the Speciflo injurious effect of hexa-

methylene diamine.. The same holds true !'or the interpretation

of lesions fo.,und in the brain, liver,, panoreas and kidney*

Si white r'ats w~ere troated daily on 5 (laysi of the week

on their shaved backs vitha I per cent paste of crude hexa.

uiethylene diamine In vaseline, Nio precautions were takcen to

prevent 11oking. The first few applicatlons produoad orythema

and acaliug of the skin'but thes~e gradually diappeared anid

when the aniluals were killed on the twenty-first day of~ the

exp~orimout, ise., after 1.6 applioations.-now hair had grown

almost completoly over the shavsd area*

With the exception of mild degenerativs changes in the

liver otl~s in 3 out of 6 rats and msild to m~oderate regressive

iesions of the renal tubulao in 2- out of 6 aniamals, the pathO.-

logioal'excamlntjon gave nio evidonae of any toxic effect In

In a scoond serioa of experiments 6 rats were similarly
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treatod with a 2 per corit paste of crude bexamotbylene diamina.

This wits found to be much more irritant* Scaling of the epi-

dernis and cracking of tbe skin developed after the third

treatment and In 5 rats thi3 lasted until they wviee killed on

the ninth day of the eperiment) i~e., after 7 applications had

been~ maide

"Upon autopsy the treated areai showed some sero-sanguinous

crusts and liver and kidnoys we~re m~ildly byporemic* Uicroscopi.

cally the skin ahowed small ulcerative defects of the iepidermis,

In other parts this waa atrophic and contained siaall purulent

blistersj there were also iflaramatory reactions in the lower

layers of the skin (subopiderwal comiective tissue). The only

other pathologleal finding in these animuals was u vioderate de-

generative change in certain parts of 'the ki.dney x~hiah, ho-ev r,

may not have been due to absorption of' the material throiigh th~e

skin but due to oral ingestion of' sall quantities by licking

the painted areas

Thop ezerianteindiat~thathexet.lopj_.diA~j~ae
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