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DuPont Haskell Global Centers

for Health and Environmental Sciences
1090 Elkton Road, P.O. Box 50
Newark, DE 19714-0050

December 1, 2010

Via Federal Express 8EHQ-1210-18197A
DCN: 88110000081

Document Processing Center (Mail Code 7407M) 3

Room 6428 o

Atnions ) Coortintr HER T

Office of Pollution Prevention and Toxics Lo e el Ll L i ,

)

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

Dear 8(e) Coordinator:
Hexamethylenediamine
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 C1 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.
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The toxlcity of hexamethylene diamine was studied LIn
rats by subceutuneous injection, oral snd cutzaesus adainis-

tration snd inhalsation experiments.

Suboutaneous Injections.

Twanty white rats were glven subcutaneous injections of
a 10 per cent solutlon of pure hexanethylene dlanine in doses
betweon 98 and 465 mg. of the dlamine per kilogras body waigﬁt.
Al)l animsls developed severa necroses at the site of the injec~
tion and showed variable changes of welght. They were killed
& days after the injection., In another series 20 rats were
injected with 1 cc. of & 10 per cent solution of hexawethyloene
diapine and killed 8, 5, 8 and 15 days, respectivelf, after the
injection, wnd in a third series 15 animals troated in the same
way were Killed in groups of five, 4, 6 and 8 weeks after the
injection, All animals developed ssvere necroses at the site of
the injection snd lost weight during the experimental period.

Upon pathological examination all rats showed local ulcers-
tions of the akln and inflammatory reactions at the site of the
injection, These ulcers had little tendsncy to heal and waré
st11l present in animals killed B weeks aftar the injection, at
which time they showed u sminor saount of scar tissue,

Hioroscopleally, thogse rats of the First series which.had
receaived thg saallest dose showsd in addition to the pathological

changes of the skin, mild degeneration of the tubular epithelium

*of the kidney and in one instance red blood cells were found in




the capsule spaces of one kidney. A1l other organs (brain,
lungs, hesrt, liver, pancreas, spleen, suprarenals, tostes
and epldidyaides) Qara essentially normel, The {indings in
the animals rocelving larger doses were of similar unsture
but sore marked,

The animala of the second and third series showed locally
at the gsite of the injsction a zo0re ovr lesas extensive coagulation
necroais, ﬂhich in the beglming 13 characierized by « leucocytlce
{ariltrattion of mlld to moderate degres and the formation of small
absoesses 1n the periphery of the necrotlde reglion, ani the hlood
vasssls In this neighborhood became thrombotic and the nervous
elements degoenerated, Only aftav sbout two weeks, atﬂempts at
regeneration becsme manifest, although the necrotizing processes
wers stlll progressing in.other pleces. AaAfter a perlod 6f four
weeks.the epldermis foruing the edge of the ulcers showed signs
of proliferation and durlng the following four woeks the progress
af healing was very slow and oven after elght weekg amaller ulcors
vare still present, '

The systemle effeots of smaller doses were appavently en-
tirely restricted to the kidneys. Onlg wlth higher doses und a
longer interval between injection snd desth of the animals, which,
on sagount of the slow absorption from the site of the injection,
may be interpretsd as prolonged expoaure, did other crgans 2ls0
show direct or indirect toxic aeffects which evidently persistsd
unmitigated throughout the obgervation period of eight weeks.

Fith doses of more than 0.8 ce. and with long intervals betwsen




sdainistration and time of death the regressive changes of the
tubular eplthelium of the kidney became more marked and the
presence of evythrocytic debris and hemozlobinous globular
gatter in the tubuld and occasionally also in Bowamen'!s capsule
spaces during thé latter part of the experimental period indi-
cated the existence of hemutotoxle processes in the body and
an inereased permesalility of the renal cells wo the decomposi~
tion products of red blood cells. The destrustion of red blood
.cells 19 also indicated by the deposits of brown olgment in the
phagoeytes of the spleen znd is responsible for the‘osmpenaatory
incveased formstion of red blood cells ln the bone marrow.

The pathologlcul findings further indicate that with ex-
tended exposurs aore or less extensive lesions becqme increas~
Ingly frequsnt in the heart, brain and liver., although it is
possible that these are the result of the absorption of toxie
gubstances from the necrotio tlssues, siallser findings observed
in &n;mala treated with oval administration and with inhalation
of the vapors of hexamsthylene diamine suggest that they are

produced by the chemical agent.

Oral Trestment,

In these experiments doses of 1 c¢, of a 10 per cent
agqueous solution were given daily to & white rats. All animals
showed extreme discowfort throughout the experiment with distur-
bances of the respiration and cyanosis and behaving as though
there waa sevafe danage to the gastro-intastinal tract. COnse
soimal died after the second, 1 after the third, end 1 after the




fonrth treatment, The remaining 3 agimals were killed for
autonsy, 1 after the second, and & after the firth treatment,

Uponh pethological examination the stomachs of & rate that
had died spontineously vwere mariedly distended with ges; there
was & sllght congestion of the gastric macosa of the lower
aection and in one anipal multiple hemorrhages of the gastrie
mucosa and multiple ulcers in the other. The gastric mucosa of
the 2 aanimals killed &t tho end of the experiment wes mildly
congested and the lungs, liver snd kidneys were hyperemice

The results of the microscopleal examination of the organs
of these animals may be summariged as follows: ‘“The stoaach of
8 rats showed severe nscrotizing processes, affecting mainly the
squamous ¢ell epithelial lining and to & lesger degree the glan~
dular mucosa, In addition to this local effect the majority of
thess animals gave evidence of & systemic action of hexamethylene
dianine us indicated by Ilnflammatory and virculatury lesiouns as
well &g degensrative lesions in the brain, regressiye processes
in the kidneys and = proliferation of the retloulo~endothelial
structures of the liver and spleen. One animal gave &lso indi-
cations of an lrritant sction on the bladder as indlested by
hemorrhages into ite mucosa,

These experiments indlcate that the oral ingestion of hexa-
methylcns‘ﬁiamina canses severe loeasl irpltation, snd in addition,

systemic offects resulting in damage of other vital organs,

nh on Exp 8nts.

Inhalation experiments with bexamethylene diamine were




readered difficult by the developmont of & white powdery
nmaterial thét clogged the apparatus snd covered the surface
of the melten aalne, ‘

Five rats were expossd Lo the vapors developed at 45°C,
fron pure hexamethylene diaamlne. These vapors were carried
by an alr ourrent flowing at about 4 liters per minute fnto
the bell Jar containing the rata. ¥ithin 3 aminutes after the
baeglnning of the exposure the animsls shoved a severae irritation
of the aucous mewbranaes and the reaplration became Jerky., The
animals were glven 7 four hour exposures in 9 days and were
¥11led for autopsy on the fourteenth day of the expsriment.

Upon gross pathologleal examination the lungs and trachea
as woll as other organs of these animals were found to be normsl
with the exception of those of one animal that suffered from an
abdosinal abscess.

In & second series of experiments B rats were exposed on
five days for 8, 5, 5, B, and B hours respectively, to vapors
liberated from hexamethylene diamine at 48°C. to 48%C,, the
alr flow being 8.5 liters per wminute. Soon after the beginning
of the exposure the resgplratlon becume jerky and the animals
beceae oyanotic. One asnimal that daveloped heaorrhuges around
the nose died during the fourth inhalation period and the other
animuls were killed on the eighth day of the axperiment for
autopsy. 1

Upon gross pathologlesal examination the animsl that died

spontansously showed few samall subpleural hemorrhages in the




lungs, the liver was small and congested, the spleon wag
saall and the other viscera were normal,

The outstanding histo-pathological finding. in this
group was & brown plgmentation in the spleen, the peripsn-
¢reatie lywph nodes sand the tubular oplthelium of the kldney,
indicating some minor destructlve effect on the red blood
cells., There were resctive changes of diffsrent types in the
lungs but these were too variable to allow & definlte con-
clusion in rvegard to the specific injurious effect of hexa-
wothylene dimmine. The same holds true for the interpretation

of lesions found in the brain, liver, pancreas and kildney.

plication ¢ Skin.

S54x white vats were treuated dally on 6 days of ithe week
on thelr shaved backs with a 1 per cent paste of crude hexa-
methylene dlumine in vageline, No precsutions were taken to
provent lloking. _The first few applicstions produced erythema
and scaling of the skin but these gradually dlsappeared and
when the anlmals Qere killéd on the twenty-first day of the
exporiment, Ll.e., after 18 applications, new hair had grown
almost completoly over the shaved arvea,

with the exception of mild degenerative changes in the
iiver-oells in 3 out of 8 rats and mild to moderate regressive
leaslons of the renal tubules in B out of G‘animals, the patho=
1&&1@&1“;xamihatian gave no evidence of any toxlce effect In
thess animals, '

In'a seoond series of experiments & rats were siallarly




10

treated with a 2 per cent paste of e¢rude hexamethylene diamine.
Ihis was found to be much wore irritant. 8caling of the epi-
dermis and cracking of the skin developed after the third
treatment and in B rats this laated until they were killed on
the ninth day of tha experiment, 1.6., after 7 aypiications nad
bean wade. '

Upon antopsy the treated area showed some 30ro-sanguinous
crusts and liver and kidneys were mildly hyperemic. Microscopie
eally the skin showed small ulcerative defeets of the gpiderais,
in other parts this was atrophle snd conteined small purulent -
hlisters; there were also inflaamatory reactions in the lower
layers of the skin (subepldermal comnective tissue). The only
other_pathologieal finding 10 these animals was u moderate de-
generative change in aertain parts of the Kldaey which, however,
ey not have been dus to absorption of the material throhéh the

skin but due to orsl ingestion of small quantitlies by llcking

the painted area,
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