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OECD/ICCA -The BUA* Peer Review Process

Qudified BUA personnd (toxicologidts, ecotoxicologists) perfoom a qudity control on the full
SIDS dosser submitted by industry. This qudity control process follows internd BUA
guiddinesfingructions for the OECD/ICCA peer review process and includes:

afull (or update) literature search to verify completeness of data provided by industry in the
IUCLID/HEDSET

Review of data and assessment of the qudity of data
Review of data evaudtion

Check of adequacy of sdlection process for key sudies for OECD endpoints, and, where
rlevant, for non-OECD endpoints by checking origind reports/publications

Review of key study description according robust summaries requirements; completeness
and correctnessis checked againg origind reports/ publications

(if origind reports are missing: rliability (4), i.e. rdiability not assgneble)

Review of vdidity of Sructure-activity rdationships

Review of full SIDS dosser (including SAR, SIAP and proposd for conclusion and
recommendetion for further work)

In case of data ggps, review of testing plan or rationae for not testing

*

BUA (GDCh-Beratergremium fur Altstoffe): Advisory Committee on Existing Chemicds of the Association of

German Chemists (GDCh)
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SIDSINITIAL ASSESSMENT PROFILE

CAS No. 100-37-8
Chemical Name 2-Diethylaminoethanol
H
Structural Formula 5% A

SUMMARY CONCLUSIONSOF THE SIAR
Human Health

2-Diethylaminoethanol was rapidly abisorbed via the ord route. It is presumably absorbed by derma and inhaation
routes of administration. In the rat it was widely digtributed to many tissues. It was primarily excreted unchanged
via the urine in rais. Excretion via the feces was aso observed in rats, but to a lesser extent. Urinary excretion was
adso reported in humans. The major metabolites in rats were reported to be diethylaminoacetic acid and diethyl-(2-
hydroxyethyl)-amino-oxide.

The LD50 for the rat after oral administration was 1320 mg/kg bw. The main clinicd signs described were apathy
and dyspnea. After inhdation of vapors of 2diethylaminoethanol an LC50 of ca 4600 mg/m3/4 hour was egtimated
in rats usng Haber's rule. Severe signs of irritation were obsarved, eg. mucous membrane irritation and dyspnea.
A derma LD50 in guinea pigs was reported to be ca. 885 mg/kg bw.

2-Diethylaminoethanol was corrosive to the skin of rabhits, since the pH was measured to be 11.5 (100 g¢/l) a 20°C,
the corrogive effects are not surprisng. The potentia for severe damage to the eyes can be expected based on the
animad dudies avalable and on the pH. 2-Diethylaminoethanol was not sendtizing to the skin in studies with
guineapigs

Repeated exposure of rats to 2-diethylaminoethanol vapors (up to 365 mg/m3) for 14 weeks caused loca toxicity
(irritation) at the Site of contact, namely, the upper respiratory tract and the eyes, however, systemic toxicity was not
observed (NOAEC, systemic toxicity, 365 mg/m® or 76 ppm). After inhalation exposure, the man symptom
described was respiratory irritation which led to noises called rales and irritation of the eyes. The LOAEC for loca
toxicigy (irritation) to the respiratory tract was 120 mg/m3 (25 ppm) and the NOAEC for loca toxicity was 53
mg/m™ (10 ppm) based on histopathologicad effects in the nasal cavity. However, since an effect (rales) was seen at
the lowest concentration a NOEC was not resched.

2-Diethylaminoethanol gave no evidence o in vitro mutagenic activity norin vivoclastogenic potential.

Repeated exposure of rats to 2-diethylaminoethanol vapors (365 mg/m®) for 14 weeks did not cause any adverse
effects on the reproductive organs when administered by inhdation. In pregnant rais even the highest concentration
tested of 486 mgmS3, which dready produced materndly toxic effects, did not leed to adverse developmentdl
effects.

In a limited study, 2diethylaminoethanol was not carcinogenic to rats when given by feed (tested up to ca. 50-400
mokg/d).

An odor threshold of 0.011 ppm (approx. 0.053 mg/md) has been reported. In a laboratory worker short-time
exposure to gpprox. 100 ppm (480 mg/m3) 2-diethylaminoethanol caused nausea and vomiting. Subjects exposed to
2-diethylaminoethanol vapor by humidified ar in office buildings complained about eye, nose and throat irritation,
dizziness, nausea and vomiting. Also severad cases of asthma were observed. However, these symptoms were more
consstent with reactive airway dvsfunction syndrome than with an dlerdic respiratory resction. In one case
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detectable amounts of 2-diethylaminoethanol were 0.05 and 0.04 mg/m?.
Environment

2-diethylaminoethanol is a colourless — light ydlowish organic liquid. The hygroscopic substance is miscible with
water in al proportions, has a vapor pressure of about 1.8 hPa a 20 °C. The densty is 0.885 g/cms. Mdting point
and bailing point are—68 °C and 162-163 °C (at 1013 hPa) respectively.

The digribution of the substance between the compartments of air, biota, sediment, soil and water was calculated
according to Mackay Levd |. The non-charged molecul e distributes mainly to the water (99.1 %).

A soil adsorption coefficient (Koo) of 598 was estimated for 2-diethylaminoethanol (DEAE). This Koc vdue
suggests that this compound would be mobile in soil and adsorption to suspended solids would not be important.
From the pKavaue of 9.87 it can be assumed that under environmenta conditions the substence is avalable as a
caion. Therefore, binding of the substance to the matrix of soils with high capacities for cation exchange (eg. clay)
canot be exduded. However, no data was avaldle for ionic-ionic interactions in soil. The caculated Henry's law
constant (3.16*10% Pa m® mol™ a 25 °C) and complete water solubility of 2-diethylaminoethanol suggest that
voldilization from water would not be an important fate process. The substance has no considerable potentia for
bicaccumulation (logKow = 0.21, meesured). The compound is reedily biodegradable (OECD 301 A, 95% after 22
days 10d-window fulfilled). The EC20 (30 min) for activated dudge was determined to be >1000 mg/l. The
photodegradation rate in the aamosphereis fast under environmental conditions (50% after 3.9 hours).

The following aguetic effect concentretions are available:

Leuciscus idus LC50 (96h) = 147 mg/l (nomina concentration). The toxic effect may be (partly) due to the high
pH of the non-neutralized test solutions, since the pH adjusted 1000 mg/l dose group tolerated the substance for
96 h without mortality.

Pimephales promelas L C50(96 h) = 1780 mg/l (measured concentration, adjustment of pH)

Daphnia magna EC50 (48 h) = 836 mg/l (nomina concentretion) (toxicity due to pH effects cannot be
exduded)

Daphnia magna EC50 (48 h) = 165 mg/l (nomina concentration, adjustment of pH)

Scenedesmus subspicatus: EC50 = 44 mg/l, with a NOEC of 5 mg/l (corresponding vaues for biomass are 30
and 5 mg/l respectively; nomina concentration).

Usng the aguatic toxic effect on the most sensitive species, Scenedesmus subspicatus, of 44 mg/l for the endpoint
growth rate (30 mg/l endpoint biomass) a PNEC . of 44 g/l is derived by gpplying an assessment factor of 1000.
Thisfactor isjustified, because only short-term toxicity valueswere available.

Thefollowing terrestrial effect concentration was reported:

Chrysanthemum morifolium cultivar "Indiangpolis white' EC50 (22 d) = 0.12 mg/l (in the nutrient solution;
endpoint: chlorosis; nomina concentration). However, no PNECsoil can be derived from this result as no soil
concentretion isgiven.

Exposure

The production volume of this chemica a& BASF, Germany, was more than 1000 tons in 2000. No information
about the worldwide production volume is available.

The organic compound is used for the synthesis of pharmaceuticals and as a catdyst in the synthesis of polymers in
the chemical indudtry. It is dso used as a pH gtabilizer. According to Swiss, Danish and Swedish Products Regigters
and the Hazardous Substances Data Bank, 2-diethylaminoethanol is contained in a large number of products. Some
of them may be availableto consumers.

Reeases into the environment are likely to occur during the production and processing of 2-diethylaminoethanol as
an intermediate, as well as from the use of the substance itself and use of products containing the substance.

Assuming worgt case conditions, less than 9.5 kg of 2-diethylaminoethanol per day were released into the Rhine
from an industrid ste. During production and internal processing, less than 25 kg/a were emitted into the air from
the same production site. From the reported use in consumer products, it can be concluded that most of the 2
diethylaminoethanol is released into wastewater, but part of it may aso be released into the atmosphere.
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RECOMMENDATION

The chemical is currently of low priority for further work.

RATIONALE FOR THE RECOMMENDATION AND
NATURE OF FURTHER WORK RECOMMENDED

Human Health The chemica is currently of low priority for further work. Due to the corrosive potentia, exposure
to humans at the workplace and from consumer products has been regulated in the sponsor country. However, if this
isnot the case in other countries, further exposure assessment and, if necessary, risk assessment are recommended.

Environment: In addition to its use as chemicd intermediate, European product regigters indicate a wide dipersive
use of 2-diethylaminoethanol. No information is avalable aout the totd production volume and about tota
environmental releases. However, the low agudic toxicity, the low bioaccumulaion potentidl and the reedy
biodegradability leed to the recommendation, that the chemical is currently of low priority for further work
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SIDSInitial Assessment Report

1 IDENTITY
11 Identification of the Substance
CASNumber: 100-37-8
IUPAC Name: 2-Diethylaminoethanol
Molecular Formula CeHssNO
Structurd Formula L

OH

)N/\/

Synonyms. DEAE

ethanol, 2(diethylamino)- (8CI, 9CI)
N,N -diethylethanolamine

12 Purity/Impurities/Additives

Substance type: organic

Physicdl status: liqud

Purity: 3 99.5% (w/w)
13 Physico-Chemical properties

2-Digthylaminogthanal is a colorless — light yelowish organic flammable liguid with an amine-like
odor (BASF AG, 2000). The hygroscopic substance is miscible with water in dl proportions (BASF
AG, 2000; Hazardous Substances Data Bank, 2001). The vapor ?ressure is about 1.8hPa a 20 °C
(BASF AG, 1984). A Henry's law constant of 3.16*10" Pammadl a& 25 °C was caculated via
HENRYWIN v3.00 (BASF AG, 20018). The measured partition coefficient (log Kow) was 0.21
(BASF AG, 1987). The density was determined to be 0.885g/cm® (BASF AG, 1985). Mdting point
and boiling point of the subgance are — 68 °C (BASF AG, 1985) and 162-163°C (at 1013 hPe;
Balgen, 2001), respectivey.
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2 GENERAL INFORMATION ON EXPOSURE
2-Diethylaminoethanal is produced by the thermd reection of diethylamine with ethylenoxide.

The production volume of 2-diethylaminoethanol & BASF AG, Germany, exceeded 1000 tons in
2000. No informetion is available aout the worldwide production volume; however, it is produced
by at least two companiesin the USA and at least two companiesin Europe.

The substance was not imported into the European Union in 2000.

The compound is used for the synthesis of drugs in the pharmaceutical industry and & a catalyst for
the synthess of polymers in the chemicd indudry. It is ds0 used as a pH dabilizer. 2-
Diethylaminoethanol is liged in the provisond lig of monomeas and additives notified to the
European Commission as substances which may be used n the manufacture of pladtics intended to
come into contact with foodstuffs (Ref.-No 48370; European Commission, Directorate D, D3;
Introduction of ,, Synoptic Document”; 2002).

Additiona gpplications are cited in the European Product regigers.

According to the current Swedish Regider, there were 119 products on the Swedish market
containing 2-diethylaminoethanol in a totd amount of 216 t/a The man uses ae rust preventives,
vaious pants, pigments polishing agents paper maenufecturing chemicds, anti-shell agents etc.
(Swedish Products Regigter, 23 September 2002).

The Danish Product Register cited overdl 392 products. These were estimated to account for about
15 tonga The types of product listed were process regulators, coloring agents, corrosion inhibitors
surface-active agents, deaning/washing agents, cutting fluids, paint, laguers and varnishes, surface
treatment (Danish Product Regigter, 26 Feb 2002).

According to the Swiss Product regider, there were 375 regidraions on the Swiss maket of
products containing 2-diethylaminoethanol, predominantly paints vanishes and lacquers  (gpprox.
50 % of the regigraions), gluesadhesves, cement, filler or seding compounds (approx. 10 %), car
polishes (goprox. 10 %), technica oails (gpprox. 10%) and other uses like wood gains and inks.
Mog of these uses were for professond agpplications. Approx. 60 products, i.e about 16% of the
totd product spectrum, were avalable to consumes. Pants, lacquer, household cleaners and
polihes (shoe, lesther, car) accounted for more than 75% of these products (Swiss Product
Regiger, 2001).

In the Norwegian Product Register 243 products containing a total quantity of 27 t are registered.
Use categories are paints and inhibitors.

The following uses ae liged in the Hazardous Substances Data Bank: the manufacture of
emulsfying agents and specid sogps, chemicd intermediates for petroleum and gas processng
chemicds as wdl as for paints and lacquers, cosmetics, pharmaceuticals, crop protection agents,
flocculants, surface  coatings, textiles and fibers, procaine, chloroquinone, anti-rust  additives,
plagtics, paper and leether chemicas (Hazardous Substances Data Bank, 2001).

Rdeases into the environment are likdy to occur during the production and processng of 2-
diethylaminoethanol as an intermediate, as well as from the use of the substance itsdf and use of
products containing the substance.

2-Diethylaminoethanol is measured in the influent and the effluent of the waste water treatment
plant of BASF AG a regular intervals (24 h-mixing sample). Between the £ of January 2001 and
the 30" of June 2002 the concentration in the sawage as well as in the effluent was adways found to
be bdow the limit of quantitaion (influent 1mg/l; effluent: 0.1mg/l; BASF AG, 2002b).
Additiondly, the concentration in the effluent was dways found to be below the limit of detection
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(effluent: 0.025 mg/l) between the 1% and 30™ of June in 2002. Based on the limit of detection and
assuming worst case conditions, less than 95kg of 2-diethylaminoethanol per day were released
into the river Rhinein that period (BASF AG, 2002c).

In the 1970s 2-diethylaminoethanol was identified in an indudtrid effluent discharge in the USA
(concentration: >0.1mg/L; Perry et d., 1978).

During production and internd processing a BASF AG, Ludwigshafen (Germany), less than
25 kg/awere emitted into the air in 2000 (BASF AG, 2002d).

Emission data from other production and processing Steswas not avallable.

21 Environmental Exposure and Fate

For the uncharged molecule, moddling using Mackay, Levd | indicates that water is the main target
for environmenta digtribution (99.1 %; BASF AG, 2001b).

A s0il adsorption  coefficient (Koc) of 598 (log Koc = 078) was edimaed for 2-
diethylaminoethanol via PCKOCWIN (BASF AG, 2001c). The Koc vaue suggests that adsorption
to suspended solids is not to be expected. From the pKavaue of 9.87 it can be assumed that under
environmental conditions the substance is avalable as cation. Therefore, binding of te substance to
the marix of soils with high cgpacities for cation exchange (eg. clay) cannot be excluded.
However, no data was available for ionic-ionic interactions in soil. The cdculaion of the Henry's
law congtant via HENRYWIN v3.00 yidds a vaue of 316*10“Pa* m¥ymol a 25°C (BASF AG,
20018). This low vdue and the complete water solubility of 2-diethylaminogthanol suggests that
volailizetion from water would not be an important factor in the environmentd digtribution
process. In addition, due to the protonatiion of the subdtance under environmenta conditions, the
volatility is further reduced. In the ar rapid degradetion can be expected according to the hdf life
cdculated via AOP v1.87 (50% dafter 39 hours, BASF AG, 2001d). Due to the measured and
caculated partition coefficients (log Kow 0.21 and log Kow 0.047; BASF AG, 1987 and BASF
AG, 20028) an accumulation in organiamsis not to be expected.

2-Diethylaminoethanal is readily biodegradable according to the results obtained in a test conducted
according to OECD 301 A (95% degradation after 22 days, 10d-window fulfilled; BASF AG,
2002f). Usng the modd Simpletrest, an diminaion in sewage treatment plants of 87 % can be
edimaed (no volatilization, no adsorption, biodegradation rate constant 1h?). Based on the
chemicd dructure of the substance hydrolysisis not likely to occur.

22 Human Exposure

Due to the information from European product registers, exposures to consumers and workers are
likdy. In the Swiss Product regiger, 375 products, among them 61 consumer products, containing
2-diethylaminoethanol are lisged. The highest concentrations (up to 10%) are reported for cleaning
agents, surface treatment, car and floor care products (Swiss Product Register, 2001). According to
the current Swedish Product Regidter, there were 108 products, among them 6 consumer products,
on the Swedish maket contaning 2-diethylaminoethanol (Swedish Product Regiger, 2002).
Concentretions in the range between 0 and 2% may be found in pants lacquers, varnishes and
surface trestment products according to the Danish Product Register (Danish Product Regigter,
2002).

No data on human workplace exposure was avalable. 2-Diethylaminoethanol is produced by the
therma reection of diethylamine with ethylenoxide in a closed sysem. There is no open handling of
the product (BASF AG, 2002¢). In the Safety Data Sheet of BASF AG, the workers should wear
bresthing protection if ventilaion is inadequate and chemicad resdant protective gloves and tightly
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fitting safety goggles for persond protection. Body protection must be chosen depending on activity
and possible exposure (BASF AG, 2000).

In Germany the current MAK vaue for 2-dighylaminogthandl is 5 ppm (24mg/n13) (DFG, 2002)
and in the USA the current TLV vaueis 2ppm (9,6 mg/m?) (ACGIH, 2002).

The following indoor air monitoring data was reported:

2-Diethylaminoethanol was used as a corroson inhibitor in an open seam humidification sysem at
the H.F. Johnson Museum of Corndl Universty (USA). Andyses of ar samples from the museum
environment were taken in January of 1983. The chemicad was detected in only 2 ar samples of the
14 collected. The measured DEAE concentrations were 0.04 and 0.05 mg/me. In addition residues
of condensed 2-diethylaminoethanol were identified on samples of plagic materids in the museum
a concentrations of 30mg/m2. Condensation accumulation was found to be directly rdated to the
time of depogtion for arborne concentrations (NIOSH, Hedth Hazard Evduation Report, 1983,
Volent P. and Baer N.S,, 1985).

During the winter season 2-diethylaminoethanol was measured in the indoor ar in a study room a
Battelle Columbus Divison (USA). The average room concentration of 2-diethylaminoethanol & an
average rdative humidity of 42 % was about 0.6ppb (gpprox. 2.9*10°mg/m?) and at an average
rdive humidity of 61% about 2.4ppb (agpprox. 0.01 mg/m?). The primary fate of the amine that
was introduced into the room ar via seam humidification appeared to be condensation on surfaces
(Edgerton et d., 1989).

This indoor concentration data is aout 15-20 years old and may not be representative of, or
comparable to, today’'s conditions. However, they indicate that inhdation is a possble route of
exposure.
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3 HUMAN HEALTH HAZARDS

31 Effects on Human Health

3.1.1 Toxicokinetics, M etabolism and Distribution

2-Diethylaminoethanol has been reported to be readily absorbed via the gedtrointestind tract in
humans and rais (Rosenberg e d, 1949; Schulte e d., 1972). On the bads of the physicochemica
properties of a saurated agueous 2-diethylaminogthanol solution, a skin peneration rae of 344
mg/cn? per hour was estimated for human skin, and therefore, the resulting body burden from
exposure to 5 mi/n? (the current MAK vaue) of 2-diethylaminogthdol by inhdaion for 8 hours
could potentidly be incressed by an additiond three-fold factor via dermd absorption (Fiserova-
Bergerova e d., 1990). However, this modd was suspected to be too consarvative and likdy to
overesimate percutaneous penetration (Guy and Russdl, 1993). Absorption via inhdation has been
mentioned (Toren, 1994), but the primary literature was not available for an assessment.

In a limited sudy with humans (Rosenberg e d, 1949), the plasma concentration pesked 3 hours
dtar an ord adminigration of 569 of 2-dighylaminogthanol-HCl, but was dmost undetectable
after 8 hours. About 25% of the 2-diethylaminoethanol was excreted unchanged in the urine within
48 hours. Smilar excretion results were observed after intravenous adminidration. In the same
publication it was reported that 2-diethylaminoethano-HCl given to dogs by intravenous infuson
(71mgkg bw) , didributed rgpidly. Three hours dfter infuson the levd of 2-diethylaminoethanol
was higher in the tissues examined (muscle, heart, brain, lung, liver and spleen) than in the plasma

In a gavage study with ras (Schulte et d., 1972), “C-labeled2diethylaminoethano-HCl was
reported to be rapidly absorbed into the blood sream (with a dose of 68 mgkg the maximum
concentration in the blood was reached in 30 minutes and with 679 mg/kg it was reeched within 1
hour). Elimination occurred primarily via the kidney. Elimination via exhdaion and the feces
played only minor role The kinetics of urinary dimination was affected by the dose. In this regard,
by 6 hours after the gpplication of a 679mg/kg bw dose 40% was diminated in the uring, and by
24 hours after gpplication 585% was diminated. When a 68 mg/kg dose was given, then after 6
and 24 hours 17.5% and 37.4% were excreted via the urine, respectively. In the experiment with
679mgkg 2-diethylaminoethanol, 90% of the tes substance had been diminaed via the urine 10
days after tretment. Some radioactivity was gill detectable in the urine 40 days after treatment. 2
Diethylaminoethanol was predominantly (> 60%) excreted unchanged over the fird 96 hours. In
the same period, the following metabolites were seen based on the recovery of radioactive
compounds  2-ethylaminogthanol  (ca 1%), phosphoric  acid-mono-(2-diethylaminoethylester)  (2-
8 %), diethylaminoacetic acid (ca 10%) and the N-oxide of 2-diethylaminogthanol (ca 15 - 19 %).
Incorporation into phospholipids was obsarved. In this study, autoradiography indicated that 2-
diethylaminoethanol  was widdy didributed throughout the body after gavaging. 2-
Diethylaminoethanol was concentrated in the liver, reaching a maximum & 7 hours, but theregfter,
it decreased. Initidly, the centrd nervous system showed very low levels of activity, but by day 7 it
had increesed. For the ord dose of 679 mgkg the bidlogicd hdf-life was 19 hours and for the
67.9mg/kg dose it was 36 hours.

In a separate study *4C-abded-2-digthylaminoethanokHCl  was given to ras by intravenous
injection & doses of 29 ymol/rat (ca 1.94mgkg bw) (Michdot e d., 1981). Cumulative excretion
of 199 and 422% of the radioactivity in the urine was obsarved after 24 and 48 hours,
respectivdy. Additiondly, 85 and 295% of the radioactivity was excreted via the feces during the
same time intervd. Excretion via the bile was only measured over the firs 6 hours, and was
reported to be 5 %.
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Snce tetiay amines are poor subdrates for monoamine oxidase, 2-dighylaminoethanol might
presumably be metabolized by a P450 monoxygenase, or by a microsomd flavoprotein (reviewed
in Cavender, 2001). Nitrosation would only be expected to occur very dowly in compaison to
secondary amines (Mirvish, 1975).

Condusion

2-Diethylaminoethanol was rapidly absorbed viathe ord route. It is presumably absorbed by

dermd and inhdation routes of adminigtration. In the rat it was widdly digtributed to many tissues.

It was primarily excreted unchanged viathe urine in rats. Excretion via the feces was aso observed
in rats, but to alesser extent. Urinary excretion was dso reported in humans. The mgor metabolites
in rats were reported to be diethylaminoacetic acid and diethyl-(2-hydroxyethyl)-amino-oxide.

3.1.2 Acute Toxicity

There were no dudies avalable performed according to current guiddines, but dudies were
available which gave sufficient information to characterize the following endpoints.

Inhalation

LCx rat (inhdation): ca 4600 mg/m’/4 hour; estimated by Haber's Rule from an Inhdation Hazard
Test which used a highly enriched/saturated vapor exposure system at 20 °C, in which animas were
exposed to 2-diethylaminoethanol vepor for 1, 3 and 8 hours (BASF AG, 1969). Clinicd dgns
indicating severe irritation were noted, namely, attempts to escape, mucous membrane irritetion,

dyspnoeaand gasping.

Dermal

In a nonguiddine sudy with an exposure period of 4 days indead of 24 hours as prescribed by
OECD Guiddine 402, a dermd LDsp in guinea pigs was reported as ca 885 mg/kg bw (Smyth and
Carpenter, 1944). Normally, rats or rabbits are used for this endpoint, but the only available rabbit
data was from secondary literature [L Ds rabbit (dermd): ca 1100 mg/kg bw; from Smyth, 1964].

Oral

In anon-guideline sudy an LDsg in rets (ord) was determined to be ca. 1320 mg/kg bw (BASF AG,
1969). The dlinica signs reported were described as gpathy and dyspnea. This study was chosen as
the key study since it was the one for which the most details are available. This LD50 is essentidly
the same as that reported by Smyth and Carpenter (1944). Higher vaues have been reported, but
these were from tests conducted with the neutralized substance.

Condusion

The LD for therat after ord adminigtration was 1320 mg/kg bw. The main dlinica signs described
were apathy and dyspnea. After inhdation of vgpors of 2-diethylaminoethanol an LCso of ca.

4600 mg/m¥4 hour was estimated in rats using Haber’ s rule. Severe Signs of irritation were
observed, eg. mucous membrane irritation and dyspnoea. A derma LD in guinea pigswas
reported to beca 885 mg/kg bw.

3.1.3 Corrosivenessand Irritation

In guiddine sudies (OECD 404) 2-diethylaminoethanol was corrodve to the skin of rabbits after
both occlusive and semi-occlusive 4 hour gpplications (BASF AG, 1982 and Potokar et d., 1985).

Severd sudieswere available that examined irritation to the eye. They are difficult to assess since
they did not follow guiddine conditions, but they demondrate thet 2 diethylaminoethanol hasthe
potentiad of being severdly irritating to the eyes, or could cause serious damageto the eyes(eg. in
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one sudy, 50 pl of the undiluted liquid was gpplied to the eye, and irreversble damage to cornedl
tissue was observed [staphylomal, as well as corrasion of the conjunctivaand eydids, these finding
were dso not reversible after 8 days, BASF AG, 1969)

Condusion

2-Diethylaminoethanol was corrogve to the skin of rabbits. Since its pH val ue was measured to be
11.5 (100 g/l) a 20 °C, these corrosive effects are not surprising. The potentia for severe damage
to occur to the eyes can be expected based on the anima sudies available and on the pH.

3.1.4 Sensitisation

2-Diethylaminoethanol was tested for skin sengtization in guinea pigs using the method of Draize
(TSCATS, 2/13/84) and the method of Magnusson and Kligmen (Leung and Blaszcak, 1998;
Nakamura et d., 1994) and was reported to be negative in dl three udies. Taking dl 3 gudiesinto
congderation, none of the 70 2-diethylaminoethanal-induced animals showed signs of sengtization
when challenged with 2-diethylaminoethandl.

Conduson
2-Diethylaminoethanol was not sengtizing to the skin of guinea pigs.
3.15 Repeated Dose Toxicity

A wdl documented 14 week inhddion sudy was available. In this sudy, 20 rats/dose/sex were
exposd to O, 11, 25 or 76 ppm (0, 0.053, 0.120 and 0.365mg/l; or O, 53, 120 and 365mg/m3) of 2
diegthylaminoethanol for 6h/day, 5 daysweek for 14 weeks usng a whole body exposure method
(Hinz e d., 1992; Exxon, 1990) and are comparable to ca 13, 29 and 88 mg/kg bw per day doses
assuming 100% lung depostion and absorption. These concentrations were chosen based on a 2
week study. Haf of the animals were terminated a the end of 14 week. Neurologic exams were
preformed monthly usng a modified Irwin Screen (Psychopharmacology, 13, 222-257, 1968)
during the exposure period. The remaining animas were given a four week post-exposure recovery
period prior to sacrifice Full higologicd exams which induded the gonads were conducted in the
high dose group, but in the low and middle dose groups only the nasal cavity/turbinates (4 sections)
were evauated. No animds died as a result of exposure to 2-diethylaminoethanol. During exposure,
dose-dependent  trandent Sgns of mild to moderate respiratory irritation (noises or rdes) were
noted. They usudly cleared within one hour after exposure. In the high dose group, some animas
continued to exhibit these dgns overnight. Nasd discharge was obsarved a the beginning of the
dudy, but this subsded as the sudy progressed. Corned opacities were observed in control and 2-
diethylaminoethanot-treasted animas. According to the austhors aging F344 ras ae geneicdly
predigposed toward developing corned lesions. Prolonged exposure to an dkaine compound such
as 2-diethylaminogthanol could have accderated an  underlying predispostion toward  corned
dystrophy. Since the opacity was thought to be due to a cacium precipitate, this problem may have
adso been exacerbated by the high vitamin D diet which would increase cacium absorption. In this
regard, dl ras in the high dose group had corned opacities after 1 month of exposure, and mogt rats
in the middle group hed developed them by 2 months. By the end of the study dl rats were
confirmed to have comned opecity. No outsanding effects on blood chemidry, urindyss or
neurobehavioural parameters were observed. Through the first 7 weeks of exposure the high dose
group had a dight, but datidicdly dgnificant decreese in body weight gan as compaed to
controls. Subsequently, the rate of growh pardlded the other groups, but the initid decrement was
never reganed. Mean body weights of the high concentration group never decreased more than
about 7% from the controls. At week 14 there was a dight, but datisicaly sgnificant increase in
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the mde liver and kidney weights in the high dose group (80 and 7.1% resp.), but higologic
changes were not associated with these findings. Hisomorphologic changes in nerve tissues were
not observed. The low dose group was free of exposurerdated histologic changes in the nesd
cavities and turbinates, but changes were noted in the middle and high dose groups sacrificed in the
14™ week of exposure [45% (50% M, 40% F) incidence in the middle and 95% (90 % M, 100 %
F) in the high concentration group]. These changes conssted of an increased incidence and severity
of focd hypepledas done or in asoddion with squamous metgplada of the respiratory
epithdium, and multi-focd mixed infiltrations of inflammatory cdls in the nasd mucosa These
changes were mogt evident in the anterior sections of the nasoturbinates and on the laterd wal of
the nasd cavity. In the high dose group hypertrophic goblet cdls were seen in the nasd septum,
dong with a low incidence of focd necrods and exudae in the lumen of the nasad cavity. The
findings in the middle and high dose groups after the 4 week recovery period were smilar to those
seen in the 14 week rats, however, the incidence of focd hyperplasa with squamous metaplasa was
decreased. The incidence of focd hyperplasa done, infiltrations of inflanmatory cels and goblet
cdl hypertrophy were comparable to what was noted at 14 weeks.

Summary: This dudy indicated that 2-diethylaminoethanol lacked systemic toxic properties, and the
point of contact was the Ste of action, namdy, the upper respiratory tract and the eyes. Since no
systemic toxicologicd effects were obsarved, the No Observed [Adverse] Effect Concentration
(NO[A]EC) for systemic toxicity was 0.365 mgl (365 mg/n?, 76 ppm), which was the highest dose
tested. The NOJA]EC for locd toxicity, based on the lack of an effect observed in the nasd cavity
was 0.053mgl (53mg/m® or 1lppm, rounded off to 10ppm). The noises or rades a this
concentration can be considered an adeptive effect, but not an adverse effect, snce no histologicd
changes were observed a this concentration. However, since an effect was seen a the lowest
concentration, a NOEC was not reached. The Lowest Observed [Adverse] Effect Concentration
(LO[A]EC) was the first dose where nasd lesions were observed, namey, 0.12mg/l (120 mg/nt or

25 ppm).

NOJA]EC, rat (inhaation) 14 weeks, systemic tox.: 0.365 mg/l (365 mg/n or 76 ppm)
NO[A]EC, rat (inhaation) 14 weeks, local toxicity: 0.053 mg/l (53 mg/nor 10 ppm)
LO[A]EC, rat (inhalation) 14 weeks, locd toxicity: 0.12 mg/l (120 mg/n* or 25 ppm)

Severd repeated dose toxicity studies were performed in the 1960's, but their qudity was limited in
part due to a lack of detall or poor design. In one of these studies (TSCATS, 8/02/90), rats were fed
2-diethylaminoethanol-HCl a doses of 200, 500 and 1000 (10,000) ppm of the free base (i.e. ca 11,
2, 50-400mgkg bwi/day, repectivey) for 2 years The high dose group was progressvely
increesed to 10,000 ppm (ca 400 mg/kg/d). For 2-diethylaminoethanol trestment 35 rats/sex/group
were used, and in the control there were 60 rats/sex/group. Maes were reported to have low
incidences of tedticular arophy, namdy 0/34 (0%), 318 (17 %), 2/17 (12%) and 4/15 (27%) in
the control, 200 pom, 500 ppm and 1000 (10,000) ppm dose groups, respectivey. The atrophy
sometimes occurred bilaterdly. This finding was consdered indggnificant for the following reasons.

) It was not dose-dependent;

2 Smilar findings were not seen in 6 month old maes (a more gppropriate time point to assess
the induction of gonadd lesons), and only one cae was seen in 12 month old maes
(200 ppm dose group) from the same study;

3 It isnot an unusud finding in aging ras (Glager, 1986);

4 Anorexia was d0 reported in this sudy, but data on individud anima weight was not given
except a the find sacrifice. Thus, anorexia could have been a / the causttive factor for
testicular arophy. Furthermore, in the last 12 weeks of the study, the high dose mae body
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weight was on average 8.6% lower that the controls, and the terminad body weight of this
group was sgnificantly (11 %, p < 0.05) lower than controls;

5 And findly, the higoricd control deata for tegticular arophy in Charles River dbino rats was
not avalable, but based on a comment by the sponsor, smilar incidences were reported in
control animas. No higorica control data from the 1960s was avalable. But, in a dudy
conducted nearly 35 years later, it was reported that the incidence of edticular arophy found
in control 31 week old Chales River CrJ (SD) ras was 20 % (Sugimoto et d., 2000).
According to Chales River, the type of ra used in the 1960s was probably a Sprague-
Dawley (persond communicetion, P.A. Mirley, 24 June 2002).

Thus, the tedticular finding in this sudy with 2 year old Charles River dbino rats is not surprisng.
The lack of a finding in the 34 control maes in this could mogt likdy be a result of the randomness
of the group assgnments.

Another study was conducted with dogs in the 1960s in which 2-diethylaminoethanol-HCl was
given via feed a doses of ca 20, 40, 200 (80) and 400 mg 2-diethylaminoethanol/kg/day, [i.e. 500,
1000, 5000 (2000) and 210000 ppm] (TSCATS, 8/02/90). According to the report, “weskness,
tremors, convulsons and ataxid’ were observed, however, this occurred a doses where animals
were dying, namey a 5000(2000) and 10000 ppm. In a lower dose (1000ppm based on the free
base) “tremors and/or shaking of the head from sde to Sde’ were described. This data is difficult to
asess due to the limited nature of the report. Furthermore, in the 2 year dudy in rats dready
mentioned, no such findings were seen in rats treated with smilar doses. Cerebdlar changes were
obsarved in dl males and one femae of the 5000 (2000) ppm dose group.

In another sudy with rats, they were given 2diethylaminoethanol neutralized with HCl via
drinking water for up to Sx months a doses resulting in 2-diethylaminoethanol levels of ca 150

and 300 mg/kg bwi/day (Cornish, 1965). No sgnificant adverse changes were observed, dthough a
dight increase in kidney weight was described in both 2 diethylaminoethanol-trested groups, and
decreased body weight was seen in the high dose group.

Condusion

Repeated exposure of rats to 2diethylaminoethanol vapors (up to 0.365 mg/l) for 14 weeks caused
locd toxicity (irritation) at the Ste of contact, namely, the upper respiratory tract and the eyes,
however, systemic toxicity was not observed (NOAEC, systemiic toxicity, 0.365 mg/l; i.e. 365
mg/m? or 76 ppm). After inhalation exposure, the main finding described was respiratory irritation
which led to noises called rdes and irritation of the eyes. The LOAEC for loca toxicity (irritation)
to the respiratory tract was 0.120 mg/l (120 mg/nT or 25 ppm). The NOAEC for local toxicity was
0.053 mg/l (53 mg/n? or 10 ppm) based on alack of histopathologica effectsin the nesdl cavity at
this dose. However, since an effect (raes) was seen at the lowest concentration a NOEC was not
reached.

3.1.6 Mutagenicity
In vitro Sudies

2-Diethylaminoethanol was tested at doses of up to 5000 pg/plaein Salmonella typhimurium
Srains TA98, TA100, TA1535, TA1537 and TA1538, both with and without metabolic activetion
using guiddine and non-guiddine conditions and consistently yielded negative results (BASF AG,
1989; Life Science Research, 1991a; Zeiger e d, 1987). In aguiddine assay using the HPRT locus
of V79 Chinese hamster cells, no evidence for mutagenic activity was seen when tested up to

3500 pg/ml (Life Science Research, 1991b). It was dso negative in a DNA damage test using E.
coli which usad doses up to 3500 pg/ml (Life Science Research, 1991c).
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Invivo Sudies

In adetalled and well conducted study 2-diethylaminoethanol wastested for its ghility to induce
micronucle in bone marrow erythrocytesin mice using doses up to 500 mg/kg bw under guiddine
conditions and was found to be negative (Life Science Research, 1991d). The report dso indicates
that the highest dose tested was adequiate since animals showed a hunched podture, piloerection,
raes, irregular respiration, a swollen adomen and one animd was sacrificed in extremis. Data
from the preliminary test indicated that the test substance can reach the bone marrow.

Condusion

2-Diethylaminoethanol gave no evidence of invitro mutagenic activity orin vivo clastogenic
potential.

3.1.7 Carcinogenicity

In a sudy from the 1960's (TSCATS, 8/02/90) which does not meet the guiddines for
cacinogenicity dudies of today (see bdow), rats recaeved 2-digthylaminogthand-HCl a digtary
concentrations of 200, 500 and 1000 (10,000) ppm of the free base (ca 11, 25, 50-400 mg/kg
bw/day, respectively) for two yeas. The high dose group was progressvely incressed to
10000ppm (ca 400 mgkgd). For the 2-diethylaminoethanol trested groups 35 rats/sex/group
were used, and the control group conssted of 60 ratgsex. Ten animads/sex from controls and the
high dose group were examined histologicdly a the end of the 2 years. The following tumors wee
seen in the fourty animads which were examined completdy: pituitary adenomas in 9 animds each
in the control and high dose group group; mammary gland fibromas, adenomes or fibroadenomes in
8 controt and 4 high dose group femdes miscdlaneous tumors which  induded one
ganglioneuroma, one pheochromocytoma and two rend embryomas in the control group; adrend
corticd adenomas in one control and three high dose group femdes and one pancrestic duct
adenoma, one hepaoma and three granulosa cdl tumors in the high dose group. Regarding the
limitations of the study, in the 1960s internationd guiddines for cancer studies were not avalable.
Even g0, the following limitations should be noted: the number of animas was low, a maximum
tolerated dose was not achieved and the rationd for the doses chasen was not given.

Condusion

2-Diethylaminoethanol was not carcinogenic to rats by feed in alimited 2-year sudy from the
1960s. Whilethisdataislimited, thelack of a carcinogenic effect of 2-diethylaminoethandl is
supported by the negative data for genotoxicity.

3.1.8 Toxicity for Reproduction

Studies specificdly desgned to assess reproductive toxicity were not avalable for an assessment.
However, an invedigation of changes in the weght and/or morpghology of the reproductive organs
in a repeated dose toxicity studies can dso be used to assess reproductive toxicity. Typicdly, a 28
day or 90 day study can be used for such an assessment (ECETOC, 2002). Severd repeated dose
sudies were avaldble for 2-diethylaminoethanol (see section 3.24); however, the best documented
and most appropriate sudy was a 14 week repeated dose toxicity study which performed gonadd
examindions.

In a range finding dudy for the 14 week inhdation dudy dealed in section 3.24, rats were
exposad to 301 ppm (L44 mgl or 1440 mg/nT) of 2-diethylaminoethandl for 9 days 6 h/day over a
2 week peiod (Hinz @ d., 1992). At this concentration animas lost weight throughout the study
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and a high rate of mortdity occurred. In addition, underszed spleens thymuses and gonads were
reported in the surviving animas. This effect on the gonads should be conddered as the result of
secondary toxicity, given that mortdity dso occurred a this dose. In the main sudy (See section
324 for ddalls), i.e the 14 week inhdation sudy, the tetes were weighed prior to fixaion and
epididymides, testes and ovaries were prepared and dained for histopathologica assessment. No
sgns of gonadd toxicity were obsarved in either sex (Hinz e d., 1992). Since no effects on the
gonads were noted a the highest concentration tested in the 14 week dudy (the two lower
concentrations were not examined), the NO[A]JEC for gonadd toxicity was the highest
concentration tested, i.e. 0.365mg/l (365 mg/nT®, i.e 76 ppm, or ca 88 mgkg/day assuming 100 %
lung deposition and absorption).

In an older 2 year feed study in rats (see section 3.2.4 for details) alow incidence of gonadd
degeneration was reported, but only (with one exception) in 2 year old meleswith an incidence of
0/34 (0%), 3/18 (17 %), 2/17 (12 %) and 4/15 (27 %) in the 0, 200, 500 and 1000 (10,000) ppm
dose groups (TSCATS, 8/02/90). Unilatera and bilateral cases were seen. Since testicular arophy
isnot an unusud finding in aging rats (Glaister 1986), and since there was not a clear dose-
dependency in their occurrence, these results were not considered to be substance-related.
Furthermore, during the time frame where the modd is suitable for detecting testicular toxicity, no
changeswere observed (see dso discussion in section 3.2.4).

Conduson

Based on the resuilts of awell-documented 14 week anima study, the inhalation of 365 mg/n®
(76 ppm) 2-diethylaminoethanol did not cause any adverse effects on the reproductive organsin
rats. This data suggests that 2-diethylaminoethanol does not cause any adverse effects on the
reproductive syslem under the conditions tested.

3.1.9 Developmental Toxicity/Teratogenicity

In aguiddine-like sudy, pregnant rats were exposed to vapors of 2diethylamincethanol at
concentrations of 0, 33, 66 and 100 ppm (i.e. 0.160, 0.320 and 0.486 my/l; or 0, 160, 320 and

486 mg/n?) for 6 h/day on gestationa days (GD) 6 - 15, and then the dams were sacrificed on GD
21 (Exxon, 1991; Leung and Murphy, 1998). These concentrations are comparable to ca. 38, 76 and
116 mg/kg bw per day doses, assuming 100 % lung deposition and absorption. The doses were
chosen based on toxicity observed in arange finding study. No degths were observed in the study.
Maternd toxicity was seen in the high dose group and included reduced body weight (6%) on GD
day 15 and reduced body weight gain (52 %) during the entire exposure period (GD 6- 15). Dry
rdeswere observed in up to one third of the animas over GD 11 to 21 in the high dose group.
Decreased body weight gain was aso observed in the middle dose group during GD 12 to 15.
Satidicdly sgnificant (p < 0.01) decreasesin materna food consumption were observed during
the exposure period in the middle and high dose group and during the post-exposure period in the
high dose group. No trestment-related effects were observed in getationa parameters, including
pre- and post-implantation loss or sex ratio. Mean fetd body weightsin the treeted groups were
gmilar to contral. There was no increase in the incidence of total maformations (externd, viscerd,
or skeletd) or individualy by category. The incidence of asingle developmentd variation
(hypoplastic bones of the forepaw) was significantly decreased in the high dose group when
compared to contral. A datigticdly significant (p < 0.05) increasing dosetrend in the incidence of
advanced ossification of the hindpaw was reported (9.7, 9.8, 12.6, 16.9 % control to high
concentration group), but it was not significant when andyzed on a per fetus or per litter bagis.
Since thisincreased incidence of advanced hindpaw ossification was higher than expected in both
trested and control groups compared to the laboratories historica control range (0- 2.3%), this
finding was nat consdered trestment-related or biologicaly relevant.
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The no-observed-adverse-effect concentration (NO[A]EC) for maternd toxicity was 33 ppm and for
developmentd toxicity the NO[A]EC was 100 ppm.

NO[A]EC, rats, maternal toxicity: 0.160 mg/l (160 mg/m?; 33 ppm)
NO[A]EC, rats, developmenta toxicity: 0.486 mg/l (486 mg/m?; 100 ppm)

In an embryatoxicity screening sudy 2-diethylaminoethanol was administered by gavageto 5
pregnant femae Crl:CD(SD)Br ratsdose a doses of 0, 10, 30, 100 and 250 mg/kg bw on days0to
11 of gestation (TSCATS, 11/12/97). The dams were sacrificed on day 12 of gestation. The only
trestment-related dinicd finding in the sudy wasrdes a the 250 mg/kg bw dose, indicating thet a
highly irritating dose was achieved. No internd findings were seen macroscopicaly. Body weights,
body weight gain, food consumption and liver and kidney weights were not effected by treatment.
No treatment-related microscopic findings were seen in the liver and kidneys of the 250 mg/kg dose
group. In the 250 mg/kg bw dose group post implantation loss was increased by 16.6% (S.D.
20.90), and the number of viable embryos was decreased by 15 % (83.4 % in the 250 mg/kg group
versus 98.6% in controls). Theincrease in postimplantation loss and the decrease in live litter Sze
in this group was predominantly due to one femae with nine early resorptions (52.9%).

Intrauterine parameters were unaffected by trestment in the 10, 30 and 100 mg/kg dose groups.
According to the report, the NOEL was 100 mg/kg bw for maternd toxicity and embryotoxicity.
The basis for thiswas the observation of rdesin 2/5 dams of the 250 mg/kg dose and the lack of
thisfinding in the 100 mg/kg dose. Thus, the LOEL for the dams was 250 mg/kg bw. However, it
isnot clear if atrue maternaly toxic dose was achieved on the basis of rales. Histologic
examinations were limited to the kidneys and liver. Due to the low number of animdsin the sudy,
the assgnment of clear substance related embryotoxic effect a 250 mg/kg bw is dso dfficult Snce
the increase in postimplantation loss and the decrease in live litter Size was due to one animd with 9
resorptions.

Conduson:

In pregnant rats even the highest concentration tested of 0.486 mg/l (486 mg/m? or 100 ppm), which
aready produced materndly toxic effects, did not lead to adverse developmentd effects

3.1.10 Experience with human exposur e

An odor threshold of 0.011ppm has been reported (Amoore and Hautda, 1983). A laboratory
worker was briefly exposed (gpprox. 30sec) to goprox. 100ppm 2-diethylaminoethanol, which
caused nausea and vomiting. No irritation of eyes or throat was noted. (Cornish, 1965). Subjects
exposed to 2-diethylaminoethandl vgpor by humidified ar in office buildings complained about
eye, nox and throat irritation, dizziness, nausea and vomiting. Also, severd cases of asthma were
obsarved (Fannick e d, 1983, Hills and Lushnigk, 1989, Gadon e d., 1994); however, the
symptoms were more congstent with a reective airway dysfunction syndrome than with an dlergic
respiratory reaction. Detectsble amounts of 2diethylaminoethanol were 0.05 and 0.04mg/nt. Since
2-diethylaminoethanol has a low vapor pressure and was detected on surfaces, skin contact with
surfaces was a possible route of asorption (Fannick et d., 1983).

3.2 Initial Assessment for Human Health

2-Diethylaminoethanol  was rapidly absorbed ordly. It is presumably absorbed by dermd and
inhdation routes of adminidration. In the rat it was widdy didtributed to many tissues. It was
primarily excreted unchanged via the urine in rats. Excretion via the feces was dso observed in rats,
but to a lesser extent. Urinary excretion was aso reported in humans. The mgor metabolites in rats
were reported to be diethylaminoacetic acid and diethyl-(2-hydroxyethyl) -amino-oxide.
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2-Diethylaminoethanol hed the following acute toxic effects in mammas.
LD50 rat (ord): 1320 mg/kg bw. The clinical signs reported were described as apathy and dyspnea.

LC50 rat (inhaation): ca 4600mg/m¥4 hour (estimated by Haber's rule). Severe signs of irritation
were observed, eg. mucous membrane irritation and dyspnoea

LD50 guinea pig (demd): ca 885 mgkg bw [LD50 rabbit (demd): ca 1100mgkg bw, only
available as a secondary citation]

2-Diethylaminoethanol was corrogve to the skin of rabbits Since the pH was messured to be 11.5
(100g/l) a 20°C, the corrosve effects are not surprisng. The potentid for severe damage to the
eyes can be expected based on the animd sudies available and on the pH.

2-Diethylaminoethanol was not senstizing to the skin in sudies with guineapigs

Repested exposure to 2-diethylaminoethanol vapors up to 365mgm® for 14 weeks caused local
toxicity (irritation) &t the Ste of contact in rats, namely, in the upper respiretory tract and the eyes.

This dudy indicated that 2-diethylaminoethanol lacked systemic toxic properties up to 365mg/m3.
Since no systemic toxicologica effects were observed, the NOJA]EC for systemic toxicity was the
highest dose tested, i.e. 0.365 mgl (76 ppm, or 365mg/nT). The NOJA]JEC for loca toxicity, based
on the lack of observed effects in the nasal cavity/turbinates, was 0.053mg/l (11 ppm, rounded off
to 10ppm, or 53mg/nT). A NOEC could not be derived since respiratory noises (rales) were
observed in dl concentration groups.

2-Diethylaminoethanol gave no evidence for in vitro mutagenic activity or in vivo clastogenic
potential.

Based on the results of a wel-documented anima sudy, 2-diethylaminogthanol did not cause any
adverse effects on the reproductive @gans of rais when administered by inhaation a concentrations
of up to 365 mg/nT (0. 365 my/l or 76 ppm) for 14 weeks.

In pregnant rats even the highest concentration tested of 0.486 mg/l (486 mg/nt or 100 ppm), which
dready produced materndly toxic effects, did not lead to adverse developmentd effects.

2-Diethylaminoethanol was not carcinogenic to rats when given by feed for 2 years in a limited
1960's study (tested up to ca 50—400mgkgd). While this data is limited, the lack of a
carcinogenic effect of 2-diethylaminoethanal is supported by the negative data for genotoxicity.

An odor threshold of 0.011ppm (gpprox. 0.053mg/nT) has been reported. In a laboratory worker
short-time exposure to goprox. 100 ppm (480 mg/nT’) 2-diethylaminoethanol  caused nausea and
vomiting. Subjects exposed to 2-diethylaminogthanol vgpor by humidified ar in office buildings
complained about eye, nose and throat irritation, dizziness, nausea and vomiting. Also severa cases
of ashma were observed; however, the symptoms were more consgtent with a reactive airway
dysfunction syndrome than with an dlergic respiratory reaction. In one case detectable amounts of
2-diethylaminoethanol were 0.05 and 0.04 mg/n.
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4 HAZARDSTO THE ENVIRONMENT

4.1 Aquatic Effects

The mog sendtive dudies avalable were conddered to evduae the aguatic toxicity of 2-
diethylaminoethanal.

Acute Toxicity Test Reaults

Fish

In a sudy with Leuciscus idus following the German DIN 38 412, 4 concentrations, from 100-
1000 mg/l (nomind) plus control and pH adjused 1000 mg/l group, were tested. An LC50 (96h)
of 147mg/l (nomind; geometric mean of LCo a 100mg/l and LC100 & 215mg/l) was caculated.
The toxic effect may be, in pat, due to the high pH of the non-neutrdized tes solutions, snce the
pH adjusted 1000mg/l concentration group tolerated the subgtance for 96 h without mortality
(BASF AG, 1987). This assumption is aso confirmed by the result of other fish tets Geiger et d.
(1986) found a LC50 (96h) of 1780 mg/l (measured) for Pimephales promelas exposed in a flow-
through system. The pH of the test solution was adjusted to that of lake water with HCI.

I nvertebrates

A tegt fdlowing Directive 79/83VEEC, C2 with Daphnia magna with 7 nomind concentrations
ranging from 7.8 —1000mg/l, resdted in an EC50 (48h, immobilistion) of 83.6mg/l (BASF AG,
19884). As the pH vaue & the concentration at which immobilization of the dgphnids occurred was
in the range of 8.6 to 10.7 it cannot be excluded that the toxicity was in part due to pH effeds. This
fact could be confirmed by a further study with Daphnia magna (Atofina, 1993) where an EC50
(48h) of 165 mg/l was found using pH adjusted test solutions.

Algae

Acute Toxicity to Scenedesmus subspicatus was determined in a Sudy following DIN 38 412 part 9,
with 7 nomind concentrations ranging from 22320 mg/l. The ECso for growth rate (72 h) was
44 mg/l and the NOEC 5mgl/l; corresponding vaues for the endpoint biomass were 30mg/l and
5mg/l espectively (BASF AG, 1988b). As the reported pH of the test solutions was in the range of
7 to 85 it can be conduded that the observed effects are due to the inherent toxicity of the test
substanceitsdf and not due to pH effects.

Chronic Toxicity Test Results

No chronic aguatic toxicity dataare available.

Toxicity to Microorganiams

The ECxo (30 min) for inhibition of the respiraion of activated dudge (domestic) was >1000 mg/l
(nominal concentration; BASF AG, 1994b).

42 Terrestrial Effects

In a dudy with the terredrid plant Chrysanthemum morifolium cultivar "Indiangpolis white" an
ECso (22 d, nomind concentration) of 0.12mg/l in the nutrient solution for the endpoint chlorosis
was obtained (Horst et d., 1983).
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4.3 Initial Assessment for the Environment

Didribution modding predicts water to be the man target compatment for 2-diethylaminoethanal.
The substance tends not to accumulate in biota (log Kow = 0.21, measured). The cdculated log Koc
of 0.78 suggests that adsorption to suspended solids is not to be expected. From the pKavadue of
987 it can be assumed that under environmenta conditions the substance is avalable as cation.
Therefore, binding of the subgtance to the matrix of soils with high cgpacities for cation exchange
(eg. day) canot be excluded. However, no data was available for ionic-ionic interactions in soil.
2-Diethylaminoethanol was readily biodegradable in a test conducted according to OECD 301 A
with domegtic dudge (95% degradation after 22 days, 10d-window was fulfilled). Based on the
chemicd dructure of the subdance hydrolyss is not likdy to occur. 2-Diethylaminoethanol
entering the amosphere is rapidy degraded by reaction with photochemicdly produced hydroxyl
radicds (t2,=3.9h).

The following aquatic effect concentrations are available:

Leuciscus idus LC50 (96h) =