Dimethyl Ether

1 Nonproprietary Names
None adopted.

2 Synonyms

Dimethyl oxide; DME; Dymel A; methoxymethane; methyl
ether; oxybismethane; wood ether.

3 Chemical Name and CAS Registry Number
Dimethyl ether [115-10-6]

4 Empirical Formula
C,H:O

Molecular Weight
46.07

5 Structural Formula

HsC——O——CH,

6 Functional Category

Aerosol propellant.

7 Applications in Pharmaceutical Formulation
or Technology

Dimethyl ether may be used as an aerosol propellant for topical
aerosol formulations in combination with hydrocarbons and
other propellants."™ Generally, it cannot be used alone as a
propellant owing to its high vapor pressure. Dimethyl ether is a
good solvent and has the unique property, of high water
solubility, compared to other propellants. It has frequently
been used with aqueous aerosols. A coarse, wet, spray is
formed when dimethyl ether is used as a propellant.

Dimethyl ether is also used as a propellant in cosmetics such
as hair sprays, and in other aerosol products such as air
fresheners and fly sprays.

Dimethyl ether is additionally used as a refrigerant.

8 Description

Dimethyl ether is a liquefied gas and exists as a liquid at room
temperature when contained under its own vapor pressure, or
as a gas when exposed to room temperature and pressure.

It is a clear, colorless, virtually odorless liquid. In high
concentrations, the gas has a faint etherlike odor.

9 Pharmacopeial Specifications

R

10 Typical Properties

Autoignition temperature: 350°C

Boiling point: —23.6°C

Critical temperature: 126.9°C

Density: 0.66 g/cm? for liquid at 25°C.

Flammability: the pure material is flammable; limit of flamm-
ability is 3.4-18.2% v/v in air. Aqueous mixtures are
nonflammable.

Freezing point: —138.5°C

Flash point: —41°C

Heat of combustion: —28.9 kJ/g (—6900 cal/g)

Kauri-butanol value: 60

Solubility: soluble in acetone, chloroform, ethanol, ether, and
1 in 3 parts of water. Dimethyl ether is generally miscible
with water, nonpolar materials, and some semipolar mate-
rials. For pharmaceutical aerosols, ethanol is the most
useful cosolvent. Glycols, oils, and other similar materials
exhibit varying degrees of miscibility with dimethyl ether.

Surface tension: 16 mN/m (16 dynes/cm) at —=10°C

Vapor density (absolute): 2.058 g/m? at standard temperature
and pressure.

Vapor density (relative): 1.596 (air = 1)

Vapor pressure:
592kPa at 25°C (63 psig at 21.1°C)

1301 kPa at 54°C

11 Stability and Storage Conditions

The liquefied gas is stable when used as a propellant. However,
exposure to the air for long periods of time may result in
explosive peroxides being slowly formed.

Solutions of liquid dimethyl ether should not be concen-
trated either by distillation or by evaporation. Dimethyl ether
should be stored in tightly closed metal cylinders in a cool, dry
place.

12 Incompatibilities

Dimethyl ether is an aggressive solvent and may affect the
gasket materials used in aerosol packaging. Oxidizing agents,
acetic acid, organic acids, and anhydrides should not be used
with dimethyl ether. See also Section 10.

13 Method of Manufacture

Dimethyl ether is prepared by the reaction of bituminous or
lignite coals with steam in the presence of a finely divided
nickel catalyst. This reaction produces formaldehyde, which is
then reduced to methanol and dimethyl ether. Dimethyl ether
may also be prepared by the dehydration of methanol.

14 Safety

Dimethyl ether may be used as a propellant and solvent in
topical pharmaceutical aerosols, and is generally regarded as
an essentially nontoxic and nonirritant material when used in
such applications. However, inhalation of high concentrations
of dimethyl ether vapor is harmful. Additionally, skin contact
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with dimethyl ether liquid may result in freezing of the skin and
severe frostbite.

When used in topical formulations, dimethyl ether may
exert a chilling effect on the skin, although if it is used as
directed the propellant quickly vaporizes and is nonirritating.

LDso (mouse, inhalation): 386 000 ppm/30 min®®
LDy (rat, inhalation): 308 g/m>

15 Handling Precautions

Dimethyl ether is usually encountered as a liquefied gas, and
appropriate precautions for handling such materials should be
taken. Eye protection, gloves, and protective clothing are
recommended.

Dimethyl ether should be handled in a well-ventilated
environment.

Dimethyl ether vapor is heavier than air and does not
support life; therefore, when cleaning large tanks that have
contained this material, adequate provisions for oxygen supply
in the tanks must be made in order to protect workers cleaning
the tanks.

In the UK, the long-term (8-hour TWA) exposure limit for
dimethyl ether is 766 mg/m® (400 ppm). The short-term (15-
minute) exposure limit is 958 mg/m® (500 ppm).®!

Dimethyl ether is flammable; see Section 10.

16 Regulatory Status

Included in the FDA Inactive Ingredients Guide (topical aero-
sols). Included in nonparenteral medicines licensed in the UK.

17 Related Substances

18 Comments

Since the solubility of dimethyl ether in water is about 35%, it
can be used to good effect in aqueous aerosol products. It also
has antimicrobial effects that are organism-dependent.”’

The EINECS number for dimethyl ether is 204-065-8.

19 Specific References

1 Bohnenn LJM. DME: an alternative propellant?. Manuf Chem
Aerosol News 1977; 48(9): 40.

2 Bohnenn LJM. DME: further data on this alternative propellant.
Manuf Chem Aerosol News 1978; 49(8): 39, 63.

3 Bohnenn LJM. ‘Alternative’ aerosol propellant. Drug Cosmet Ind
1979; 125(Nov): 58, 60, 62, 66, 68, 70, 72, 74.

4 Boulden ME. Use of dimethyl ether for reduction of VOC content.
Spray Technol Market 1992; 2(May): 30, 32, 34, 36.

5 Lewis R], ed. Sax’s Dangerous Properties of Industrial Materials,
10th edn. New York: Wiley, 2000: 2443.

6 Health and Safety Executive. EH40/2002: Occupational Exposure
Limits 2002. Sudbury: Health and Safety Executive, 2002.

7 Ibrahim YK, Sonntag HG. Preservative potentials of some aerosol
propellants: effectiveness in some pharmaceutical oils. Drugs
Made Ger 1995; 38(Apr-Jun): 62-65.

20 General References

Johnson MA. The Aerosol Handbook, 2nd edn. Mendham, NJ: WE
Dorland, 1982: 305-335.

Johnson MA. Flammability aspects of dimethyl ether, p-22, p-142b, p-
152a. Aerosol Age 1988; 33(8): 32, 34, 36, 38-39.

Sanders PA. Handbook of Aerosol Technology, 2nd edn. New York:
Van Nostrand Reinhold, 1979: 44-54.

Sciarra JJ, Stoller L. The Science and Technology of Aerosol
Packaging. New York: Wiley, 1974: 137-145.

Sciarra JJ. Pharmaceutical aerosols. In: Banker GS, Rhodes CT, eds.
Modern Pharmaceutics, 3rd edn. New York: Marcel Dekker,
1996: 547-574.

Sciarra JJ. Aerosols In: Gennaro AR, ed. Remington: The Science and
Practice of Pharmacy, 19th edn. Easton, PA: Mack Publishing Co.,
1995: 1676-1692.

21 Authors

CJ Sciarra, JJ Sciarra.

22 Date of Revision
17 September 2002.





