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RE: CHEMIC/LS TO BE REVIEWED BY THE TOXIC SUBSTANCES — ®
CONTROL ACT INTERAGESCY TESTING COMMLTIEE
(48 FEDERAL REGISTER 51519 11/9/83)

Dear Dr. Steru:

This presents the comments cf the Procter & Gamble Company and its subsidiaries
on the notices identified above. These comments are filed in our individual
behalf by Procter & Gamble as a processor of ome of the materials listed.

In the Federal Register (48 FR 51519), the Interagency Testing Committee
published a list of chemical substances which are under review for possible
recommendation to the EPA Adainistratcr for testing for sdverse Lkealth aad
environmental effects pursuant to Section 4 of TSCA. This notice also advised
that the ITC would accept comments on the listed chemicals. Ino response to
this request, we would like to submit the attached information on one of the
substances identified in that listing: Di (C;,-C;g) alkylmethylamines (CAS
Registry Number 67700~99-6). Procter & Gamble is a processor of this material
wvhich is also referred to as ditallov methylamine (DTMA).

The attached information establishes that DTMA has been extensively evaluated
for both human effects (acute and subchronic) and envir~amental effects. These
studies show that the levels of DTMA which could affe~t human health or the
environment are well above the leveis expected to be present in the environment
or to be encountered by humans. Thus, we conclude that not only has DTMA been
well studied, but that those studies indicate that it is not likely to pose an
unreagonable risk to either human health or the environment. We therefore
recoamend that the ITC remove this material from further consideration for
regulation under Section 4 of TSCA.

We appreciate this opportunity to assist the ITC in its review of selected
chemical substances. We hope the information provided is of value to the
committee.

Sincerely,
ZR & GAMBLE COMPANY
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hhu otherwise stated, results reported in this susmary are expressed

' dtml-luu-mndhtb tested samples.

DL ¢ -»nm (fatty amines) and their derivatives are used in s wide
- veags of commsreisl applications, primsrily as chemical intermediates. The
Procter & Mh Company uses DTMA, along with cationic surfactsnts, in the
T -~ tormulstiom of fabric softeners. DTMA adheres to fabric imparting a soft
T eusfece fesl and reduces the formation of static electrical charges ("static

ch wide usage of D'MA in fabric softeners is estimated at 5 x 106
1bs/yr. Other industrial uses of DTMA and its derivatives include anti-static
. agents, mion conirol agents, foam stabilizers and emulsifiers.

~ OVERALL SUMMARY

Exzensive testing of DTHMA has been conducted to assess its acute and subchromic
toxicity ss well as ite genotoxic and teratogenic potential. Results of these
studies togsther with dats on occupational and consumer exposure lewels
{ndicate 20 hasard to bumsn health is associsted with use of DTMA in fabric
softeners.

The suvironmsental utcty of commercial nm. as it 1s used ud di-poud of via

-

ite m - U iu COusuERT ymllct.. e been sstaviisusd. Lavoiatoiy

tasts show that DDMA: 1) is completely biodegraded at s moderate rate, 2) is
effectivaly removed from sewage by conventional treatment methods, 3) has
aquatic safety factors greater than 10,000 based on acute fish and invertebrate
toxicity relative to estimated surface water concentrations, and 4) exhibits
low potential for biocsccusulation.

The long term use of DTMA in fabric softeners provides extensive experience
with consuser exposure and the related disposal of DTMA to sewage treatment
systems. To our knowledge, this use has not resulted in any adverse effects
on human heslth or the enviroument.

In summary, sll infcrmation on DTMA demonstrates its use in fabric softener

products is safc from the viewpoint of human health and presents no
environmental hazards. Details follow.




. I. HUMAN SAFETY ASSESSMENT

OF COMMERCIAL DI (C,.-C;g) ALKYLMETHYLAMINES (DTHA)

A. Acute Toxicity

All animal and human testing described below was conducted using
essentially 100% active (total smine content) DTHMA.

1. Oral - A 752 w/v uixture of DTMA in mineral oil was adaipnister-
ed to rats by gavage at 20 ml/kg. Animals were observed for a 14-
day post-exposure period for mortality. The mirimum lethal dose
(LD;) was greater than 15 gmn/kg, the highest dose tested.

Intragastric administration studies of 10 ml/kg and 20 ml/kg of
752 w/v DTMA in mineral oii in doge found mild to negligible
enesis and catharsis along with mild transient gastric effects
(hyperemia, petechiae, and darbsned mucosa). Mineral oil alone
is 2 mild laxative.

2. Percutaneous - Undiluted DTMA was applied occluded to clipped

- backs of rabbits at a dose level of 2 gm/kg for 24 hours. Ani-
mals were observed for a l4é-day post-application period for
mortality. The minimum lethal dose (LDI) was greater than 2
gm/kg, the highest dose tested.

3. Oculsar - Rabbit eye testing of an undiluted product containing
about 202 DTMA and 20% ditallow dimethyl ammonium chloride
produced essentially no irritatior, when 0.01 ml was instilled on
the cornea.

&. Skin Irritation ~

Animal Test - 502 w/v aqueous and 52 w/v aqueous dispersions of
DTHA weie applied occluded to the clipped iotact and abraded
backs of rabbits at a dose of 0.4 ml/patch for 24 hours. The
test sites were graded 30 minutes and 48 hours after patch

removal; mild skin irritacion was observed.

Human Test -~ Skin irritation tests (a single 24-hour, and three
24-hour exposures over a 6-day period) with aqueous dispersions
of DTMA (0.3 ml/occluded patch) showed little or no skin irrita-
tion at the concentrations tested, 1.0 and 2% w/v aquecus.

The concentratiou of 2.0Z w/v aqueous DTMA gave 9 ag DTHA/inz
of patch. This is 300-fold above the level of DTMA on fabric
(0.03 mg DTMA/1in*) to which consumers would be exposed during
the wearing of softened clothing.
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Oral ‘Rats were fed 0.6, 6 snd 30 mng/kg/day DTMA in their diet
for 13 weeks. A control group received untreated diet. All

- groups contained 20 males and 20 females.

No trestment-related changes in clinical condition were found.
There were no trestment-related changes in body weights, food
consumption, or hematology values. Pathology findings consisted
of accumulations of histiocytes in the mesenteric lymph nodes of
6 and 30 mg/kg/day rats. The severity of the histiocytosis was
dose-telsted and the mesenteric lymph nodes of most 30 mg/kg/day
rats were enlarged at necropsy. HNo histiocytosis was found in
0.6 mg/kg/day rats.

Froa these results, the oral no-observable-effect level (NOEL)
was 0.6 mg/kg/day. This is at least 100,000-fold above the
anticipated oral daf v human exposure to DIMA via drinking water.

Percutaneous - Rabbits were treated topically with 2 al/kg/day
of DTMA at dose levels of 5 or 50 ag/kg/day, five days per week

Saw 12 cmalra_ A samtesl avane vasaifwad .l‘. wanhinlia nsalwathwlana
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glycol 600. All groups contained five males and five females.

No treatment-related clinical changes were observed. A slight
decrease in dody weight gain was recorded for 50 mg/kg/day
animals during the last seven weeks.

Moderaste irritation (erythema, edema, desquamation, fissuring and
atonia with wrinkling) was produced in 50 mg/kg/day animals. A
mild deramsl response wvas seen in most 5 mg/kg/day animals.

There were no treatment related changes in organ weights or hema-
tology valuss. Pathology findings were consistent with a mod-
erate degree of irritation at the application site in 50 mg/kg/day
rabbits. A minimal epidermesl response was seen in 5 mg/kg/day
animsls. Examination of other tissues revesled intralobular
leukocyte foci in the liver and epithelioid cells in the mesen~
teric lywph nodes of several 50 mg/kg/day rabbits. These lesions
have no known toxicologicsl significance. No liver or lymph node
changes were found in 5 mg/kg/day snimals. - s
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From these results, the no-observable-effect level (WOEL) was 5
ng/ug/day. This 1is at least 70-fold sbove the anticipsted daily
skin exposures to DTHA fros softened clothing.

Genotoxtetty

DTHA was found to be non-mutagenic in Ames, wouse lysphoms, rst io
vivo cytogenetics, and rat hepatocyte unscheduled DNA synthesis
testing.

l. Ames Test ~ No evidence of mutagenicity was observed in testing
DTMA 1in tetrahydrofuran in the Ames test. Five tester strains of
Salmonells (TA98, TAL00, TA1535, TA1537, and TA1538) were used,
both with and without metabolic activation by Aroclor-induced rst
liver microsomes.

Mouse Lymphoma Assay -~ DTMA in tetrahydrofuran was negative inm
the LSI;GY TK +/-mouse ly phoma assay. This testing was run both
wvith sud without metabolic activation by Aroclor-induced rat
liver 5~9 fraction.

Rat In Vivo Cytogenetics -~ DTMA in corn oil dosed by gavage for
days did not induce a significant number of chromosomal
aberrations.

4. Unscheduled DNA Synthesis -~ DTMA in ethanol did not induce
unscheduled DNA synthesis in primary cultures of rat hepatocytes.

Teratogenicity

Rabbits were treated with DTMA by gavage at dose levels of 50, 250,
or 1000 ng/kg daily from day six to day 18 of gestation (the period
of organogenesis) inclusive. A control group received the vehicie,
corn oil. All groups contained 16 females. Reproductive
performarce, clinical conditions, gross necropsy rhanges and the
outcome of gestation were assessed. Administration of 250 mg/kg/day
DTMA produced slight maternal toxicity but no embryolethality, direct
smbrvonis growth retardation or taratogenic affacts.

No direct retardation of embryonic growth «. teratogenic effects
were noted at 1000 mg/kg/day DTMA. However, due to a possible
association of treatment at 1000 mg/kg/day with embryolethality, 250
ng/kg/day DTMA was considered the highest no~observeble effect level
(HOEL). This is several thousand-fold above the anticipated daily
skin exposure of consumers to DTMA from softened clothing, and about
forty million times the maximum human exposure through drinking
water.

Human Exposures to DTMA

Assessments of both occupational and consumer (i.e., 70 kg adult and 9.5
kg child) exposures are summarized below.

1‘

Occupational Exposures
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‘oure to DINA via percutanecus absorption during the manufacturing and
packing of finishe! fadric softemer is negligible and usually occurs
only during quality control sasple tsking.  Exposure via the inhsla-

" tiom route is megligible due to uuuu workplace practices and the

,juy 1w upor mnnn of DTMA.

. M

n. -h murc to DDA 1a fabtic solfteners is from skin contact

- during the wearing of treated fabrics. Limfted (acute) skin contact
also occurs from handling the DTMA-containing product.

Anud.u the fingertip srea of both hands touches the DTMA~

: softener product, am adult could have a drief expo .re to
DTMA of 0.2 mg/kg. Based on msasured levels on clothing, snd

. transfer from clothing to skin, for a similar compound, subchronic
consumer dermal exposures to DTMA are estimated to be C.04 mg/kg/day
for adults, and 0.07 mg/kg/day for children.

These dermsal exposures are well below safe acute and subchronic
dermsl exposure levels established from snimsl studies (i.e., at

- -}east- 17;500~fold below the acute dermal minimum lethsl dose snd at
least 70-fold below the subchronic dermal no-observable-effect level).

b. Oral Exposures

Oral exposures to DIMA-containing products can result from the
accidental ingestion of finished product. Also, there is a slight
potential for exposure of the general population “o very low '=vels
of DIMA via drinking water (see Section II, E.4).

Rat scute toxicity studies for DTMA containing fabric softeners show
that the minisuam lethal dose (LD;) was greater than 20 gm/kg, or
practically nontoxic. Further nuunnce of the safety of DTMA
containing fabric softeners comes from the careful monitering of
husan health-related commenta; no oral toxicity; safety concerns have
been identified.

From Section II.E.4., the maximum drinking water concentration ..
DTMA 18 0.0002 mg/1. This u.vu a potential adult or child exposure
to DITMA from drinking water 2’ 0.000006 -g/kf‘gay based ~ a drinking
water consumption of 2 1/day ) or 0.3 1/day for an aault or
child, respectively. Exposure to DTMA in drink:lng water is 100,C00-
fold below the subchronic oral no-observable effect level.

¢. Conclusion

Virtually all of the projected daily consumer exposure to DIMA from
fabric softeners is from the wearing of softened clothing. All
estimated loang-term consumer exposures are well below the no-
observable—effect-levels found in subchronic snimal studies.
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Finally, careful monitoring and follow-up of consumer and occupational

comments sllow for further assurance of the safe use of DTMA in
fabric softeners; no adverse impact on human health has been found.
Thus, DTMA as used in fabric softeners is safe from the viewpoint of

human safety.

II. ENVIRONMENTAL SAFETY ASSESSHENT
OF COMMERCIAL DI (Cl4mig) ALKYLMETHYLAMINES (DTMA)

A. Treatability

Based on laboratory scale testing, DTMA is effectively reaoved by
typical sewage treatment systems and is not expectad to affect
wastewvater treatment processes at a predicted influent sewage
concentration of 0.056 mg/l. (See Sec. E)

.1. Results of semi-continuous activat:d sludge treatability te:ts
indicate that DTMA undergoes gresate. than 90% removal when fed at
20 ppm. Removal was measui~d by both loss of chemical reactivity
with disulfine blue (93%1) and removal of soluble organic carbon
(>902 within 24 hours).

2. No toxicity to activated sludge organisms was seen at 200 mg/l
(highest level tested) in a -1crob121 inhibition test. This tesat
method measures the metabolism of *"C-glucose after a 2 hour
exposure tc DTMA. These data indicate that there is a high
degree of safety relative to predicted sewage conceantrations.

B. Biodegradability

In laboratory bilodegradation studies, DTMA was shown to undergo com-
plete ultimate biodegradation at a moderate rate. At 10 and 20 ag/l,
up to 822 of theoretical CO, was evolved from diiute blo-reactors

(12 activated sludge seed) cvct a period of 55 days. Degradation
rates appear to be solubility iimited.

C. Aquatic Toxicity

Laboratory tests indicate that DTMA has a moderate level of acute
toxicity to aquatic organisms. These toxicity data, in conjunction
with the low (0.0016 mg/1) expected exposure levels to DTMA in
surface vater (see next section), afford high safety factors for
aquatic organisms.

1. Acute (96-hour LCgq) toxicity of DTMA to bluegill are 23 mg/l
and 180 mg/l in laboratory reconstituted water and surface water,
respectively. The calculated acute safety factor in surface
water is 112,500.

Acute (48-hour LCy o) toxicity to the invertebrate Daphnia magna
shovws a similar pattern ranging from 3.1 wg/l in laboratory

reconstituted water to 21 mg/l in surface water. The calculated
acute safety factor for Daphnia in surface water is 13,125.




~The-higher LCy;"8 18- surfsce weter relative to lsboratory
g - ited witer can be explained on ¢he besis of chemical and
e with msterisls naturally present in
-s0lids; sad organic snions) which reduce

- 3o Laboratory testo with algve in Algae Assay Procedure (AAP) medium
. indicate that these orgsnisme msy bs particularly wensitive tc
- DIMA.  Chroonic tests with Selenastrum show algisratic effects at
04052 .g/). Similsr testing with equimclar levels f an anionic
surfactant (Linesr Alkylbenszens Sulfonste) present shov a 19
“fold reduction in obeerved toxicity to 0.57 mg/l. The algistatic
. comceatrations for Microcystis sad Naviculs in AAP sedium were
~ 0.96 mg/1 and 4.6 ng/1 respectialy. Amziicration of toxicity to
"~ algse by surface water components is expected, as seen in the
acvte studies with other orgsnisms. Since anionir surfactant
levels can be expected to be well in excess of those for DTMA,
the resulting minimum calculated chronic safeiy factor for DTMA
in surface waters is >356 (0.57 ¢ 0.0016).

- De  Physical/Chemical Properties

DIMA demons:rates wery low water solubility which probably sccounts
for its moderate rate of bdiodegradsbility. No significant
bioconcentration is expected, however, based on the measured
octanol/water partition coefficient.

1. Solubility in deionized water was measured o7 »r 14 days using an
SPLC/conductivity detector. Results show a~ - ~arent solubility
of 0.29 ag DDIA/I.

The octsnol/water partition coefficient, measured at two concen-
trations after 8 n? hours, was log p = 3.15. Based on pudb-
1ished correlations(l » these data would predict a bioconcen-
tration factor of 146.

E. Expected Environsental Concentrations of DTMA

Industry wide usage of DIMA in wesh-day f.biﬁ softeners used by
consumers is estimated to be (5x10° Ibs/yr)'“’/. The principal
route of environaental entry of this DTMA will be via wastewater
treatment systems. As the previcus laboratory data indicate, DTMA
envirramental concentrations will be significantly reduced in these
syste::s by biodegradation and adsorption.

1. Rawv Wastewater Concentration

(3
In 1980 the U.S. population was approximately 220x10° and
the (:gcuge per capita wastewater flov was 134 gallons/capita/

day Thus, the aversge concentration of DTMA in wastewater
is calculated to be:

5x106 1b/ x 454,000 mg/1b
220x10" capita x 134 gal/capita/day 365 day/vr x 3.79 1/gal

= 0.056 mg DTMA/1 of rav wastevater




2. Sewage Effluent Concentration

Results of model activated sludge testing show that at least 902
of DTMA s removed (vis a combinstion of adsorption and biodegra-
dation) by thege z. tewater treatment systems. Currently,
approximatel, 80%'2) of gewage unc>rgoes secondsry treatment.
Assuning, conservatively, that no DTMA is removed from th- remain-
ing 20% of sewage, the following cslculation predicts the national
average level of DTMA in cewage effluent:

(0.8 treated) (102 DTMA not removed) (0.056 mg/l DTMA)
+ (C.2 untreated) (1002 DTMA not removed) (0.056 mg/l1 DTMA)
= 0.016 mg of DTMA/1 of Sewage Effluent

Surface Waier Concentration

Sevage effluent is commonly discharged into rivers and streams.
The dilution factors for 161 major river basins were calculated
and the average dilution factor was determined to be 100(6),

In fact, 91X of z&ver basins examined had dilution factors
greater than 10(6), However, to be conservative, the factor of
10 18 used to estimate the maximum concentration of DTMA in
surface water 73 follows (does not take into account anticipated
removal in surface water via biodegradation and adsorption):

0.0157 mg DTMA/1 x 0.1 Jilution
= 0.0016 mg DTMA/1 of surface water

Drinking Water Concentration

The level of DTMA estimated for drinking vater will be cossidera-
bly lower than that estimated for surface water and well below
analytical detection. Each of the following factors will
contribute to the reduction:

the potential for DTMA to adsorb to solids will result in
removal of DTMA from surfac: water.

continued biodegradation in surface waters and sediments will
further reduce DTMA levels.

removal of any remaining DTH4A by drinking water treatment
(flocculation and sedimentation) is expected to be significant.

Also, since the average dilugson factor for effluent wastewater
in major U.S. rivers is 100( and surface waters used as drick-
ing water sources are typically those surfsce waters which are
not severly impacted, a dilution factor of 100 is used to
estimate drinking water concentration from wastewat2r effliuent
concentration. Using just this dilution factor and ignoring the
potential reduction in DTMA levals by the above factors resultc
in the following wmaximum drinking water concentrationm:

0.0157 mg DTMA/1 x 0.01 dilution
= £ 0.0002 ag DTMA/1 of driaking water

REHO44/p ]
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