Triethanolamin

1 Nonproprietary Names

BP: Triethanolamine
PhEur: Trolaminum
USPNF: Trolamine

2 Synonyms

Daltogen; TEA; Tealan; triethylolamine; trihydroxytriethyla-
mine; tris(hydroxyethyl)amine.

3 Chemical Names and CAS Registry Number
2,2'.2"-Nitrilotriethanol [102-71-6]

4 Empirical Formula
C6H 1 SNO 3

Molecular Weight
149.19

5 Structural Formula

T ’I" H,C—CH, — OH

6 Functional Category

Alkalizing agent; emulsifying agent.

7 Applications in Pharmaceutical Formulation
or Technology

Triethanolamine is widely used in topical pharmaceutical
formulations primarily in the formation of emulsions.

When mixed in equimolar proportions with a fatty acid,
such as stearic acid or oleic acid, triethanolamine forms an
anionic soap with a pH of about 8, which may be used as an
emulsifying agent to produce fine-grained, stable oil-in-water
emulsions. Concentrations that are typically used for emulsi-
fication are 2-4% v/v of triethanolamine and 2-5 times that of
fatty acids. In the case of mineral oils, 5% v/v of triethanola-
mine will be needed, with an appropriate increase in the
amount of fatty acid used. Preparations that contain trietha-
nolamine soaps tend to darken on storage. However, dis-
coloration may be reduced by avoiding exposure to light and
contact with metals and metal ions.

Triethanolamine is also used in salt formation for injectable
solutions and in topical analgesic preparations. It is also used
in sun-screen preparations.

Triethanolamine is used as an intermediate in the manu-
facturing of surfactants, textile specialties, waxes, polishes,
herbicides, petroleum demulsifiers, toilet goods, cement addi-
tives, and cutting oils. Triethanolamine is also claimed to be
used for the production of lubricants for the rubber gloves and

textile industries. Other general uses are as buffers, solvents,
and polymer plasticizers, and as a humectant.
See also Section 18.

8 Description

Triethanolamine is a clear, colorless to pale yellow-colored
viscous liquid having a slight ammoniacal odor. It is a mixture
of bases, mainly 2,2’,2"-nitrilotriethanol although it also con-

tains 2,2’-iminobisethanol (diethanolamine) and smaller
amounts of 2-aminoethanol (monoethanolamine).

9 Pharmacopeial Specifications

See Table 1.

Table I:  Pharmacopeial specifications for triethanolamine.

Test PhEur 2002 (Suppl 4.2) USPNF 20
Characters + -
Identification + +
Appearance of solution  + -

Related substances + —

Heavy metals <10ppm -

Water <1.0% <0.5%
Sulfated ash <0.1% -

Impurities + -

Specific gravity - -

Assay 99.0-103.0% 99.0-107.4%

10 Typical Properties

Acidity/alkalinity: pH = 10.5 (0.1 N solution)
Boiling point: 335°C

Flash point: 208°C

Freezing point: 21.6°C

Hygroscopicity: very hygroscopic.

Melting point: 20-21°C

Moisture content: 0.09%

Solubility: see Table II.

Table Il:  Solubility of triethanolamine.

Solvent Solubility at 20°C
Acetone Miscible
Benzene 1in24

Carbon tetrachloride Miscible

Ethyl ether 1in 63
Methanol Miscible

Water Miscible

Surface tension: 48.9 mN/m (48.9 dynes/cm) at 25°C
Viscosity (dynamic): 590 mPas (590 cP) at 30°C
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11 Stability and Storage Conditions

Triethanolamine may turn brown on exposure to air and light.

The 85% grade of triethanolamine tends to stratify below
15°C; homegeneity can be restored by warming and mixing
before use.

Triethanolamine should be stored in an airtight container
protected from light, in a cool, dry place.

See Monoethanolamine for further information.

12 Incompatibilities

Triethanolamine is a tertiary amine that contains hydroxy
groups; it is capable of undergoing reactions typical of tertiary
amines and alcohols. Triethanolamine will react with mineral
acids to form crystalline salts and esters. With the higher fatty
acids, triethanolamine forms salts that are soluble in water and
have characteristics of soaps. Triethanolamine will also react
with copper to form complex salts. Discoloration and precipi-
tation can take place in the presence of heavy metal salts.

Triethanolamine can react with reagents such as thionyl
chloride to replace the hydroxy groups with halogens. The
products of these reactions are very toxic, resembling other
nitrogen mustards.

13 Method of Manufacture

Triethanolamine is prepared commercially by the ammonoly-
sis of ethylene oxide. The reaction yields a mixture of mono-
ethanolamine, diethanolamine, and triethanolamine, which
are separated to obtain the pure products.

14 Safety

Triethanolamine is used primarily as an emulsifying agent in a
variety of topical pharmaceutical preparations. Although gen-
erally regarded as a nontoxic material,’) triethanolamine may
cause hypersensitivity or be irritant to the skin when present in
formulated products. The lethal human oral dose of trietha-
nolamine is estimated to be 5-15 g/kg body-weight.

Following concern about the possible production of nitro-
samines in the stomach, the Swiss authorities have restricted
the use of triethanolamine to preparations intended for exter-
nal use.’®

LDsg
LDsg
LDso
LDso

guinea pig, oral): 5.3 g/kg™®
mouse, IP): 1.45 g/kg
mouse, oral): 7.4 g/kg

rat, oral): 8 g/kg

15 Handling Precautions

Triethanolamine may be irritant to the skin, eyes, and mucous
membranes. Inhalation of vapor may be harmful. Protective
clothing, gloves, eye protection, and a respirator are recom-
mended. Ideally, triethanolamine should be handled in a fume
cupboard. On heating, triethanolamine forms highly toxic
nitrous fumes. Triethanolamine is combustible.

16 Regulatory Status

Included in the FDA Inactive Ingredients Guide (rectal, topical,
and vaginal preparations). Included in nonparenteral medi-
cines licensed in the UK.

17 Related Substances

Diethanolamine; monoethanolamine.

18 Comments

Various grades of triethanolamine are available. The standard
commercial grade contains 85% triethanolamine. The superior
grade contains 98-99% triethanolamine.

One volume part of triethanolamine with 5-7 parts of a
mixture of CaO, and ZnO, is used as a filling material that
enhances the restorative process in periodontal tissues.
Triethanolamine is recommended as the preferred stabilizer
to be used in latex polymerization because of its weak muta-
genic effect in the Ames tests.

The EINECS number for triethanolamine is 203-049-8.

19 Specific References

1 Turkoglu M, Yener S. Design and in vivo evaluation of ultrafine
inorganic-oxide-containing-sunscreen formulations. Int | Cosmet
Sci 19975 19(4): 193-201.

2  Macekawa A, Onodera H, Tanigawa H, et al. Lack of carcino-
genicity of triethanolamine in F344 rats. | Toxicol Environ Health
19865 19(3): 345-357.

3 . Anonymous. Trolamine: concerns regarding potential carcino-
genicity. WHO Drug Inf 1991; 5: 9.

4 Lewis R], ed. Sax’s Dangerous Properties of Industrial Materials,
10th edn. New York: Wiley, 2000: 3570. )

20 General References

Friberg SE, Wohn CS, Lockwood FE. The influence of solvent on
nonaqueous lyotropic liquid crystalline phase formed by trietha-
nolamine oleate. | Pharm Sci 1985; 74(7): 771-773.

Ramsay B, Lawrence CM, Bruce JM, Shuster S. The effect of
triethanolamine application on anthralin-induced inflammation
and therapeutic effect in psoriasis. | Am Acad Dermatol 1990; 23:
73-76.

Yano H, Noda A, Hukuhara T, Miyazawa K. Generation of maillard-
type compounds from triethanolamine alone. ] Am Oil Chem Soc
1997; 74(7): 891-893.

21 Authors
SR Goskonda, JC Lee.

22 Date of Revision
14 August 2002.





