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liquid. Very slightly soluble in water; miscible with alcohol, and
with fatty and essential oils. Protect from light.

USNF 26 (Methy! Salicylate). It is produced synthetically or is
obtained from the leaves of Gaultheria procumbens (Ericaceae)
[wintergreen] or from the bark of Betula lenta (Betulaceae)
[sweet or black birch]. The source of the methyl salicylate must
be indicated on the label.

A colourless, yellowish, or reddish liquid having the characteris-
tic odour of wintergreen. Slightly soluble in water; soluble in al-
cohol and in glacial acetic acid. Store in airtight containers.

Storage. Certain plastic containers, such as those made from
polystyrene, are unsuitable for liniments or ointments containing
methyl salicylate.

Adverse Effects, Treatment, and Precautions
Salicylate intoxication can occur after ingestion or topical appli-
cation of methyl salicylate (see Overdosage, below).

Overdosage. Ingestion of methyl salicylate poses the threat of
severe, rapid-onset salicylate poisoning because of its liquid con-
centrated form and lipid solubility. It is readily absorbed from
the gastrointestinal tract and most is rapidly hydrolysed to free
salicylate. The symptoms, which may appear within 2 hours of
ingestion, are similar to those of salicylate poisoning in general
(see Adverse Effects of Aspirin, p.20), although methyl sali-
cylate is expected to be more toxic because of its lipid solubility.
There have been reports of fatalities after ingestion of as little as
4mL in a child and 6 mL in an adult, although the adult lethal
dose is estimated to be 30 mL.! Topical Chinese herbal medici-
nal preparations may contain methyl salicylate in variable
amounts, and salicylate poisoning has been reported in a 40-year-
old man after a total body application of such a preparation.? Sal-
icylate poisoning has also been reported in a woman who had
attempted suicide by ingesting Red Flower Oil, a topical Chinese
herbal 0il.3 The authors also noted that some patients took small
amounts of this preparation orally in an attempt to enhance its
analgesic effects.
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Percutaneous absorption. Like other salicylates, methyl sal-
icylate may be absorbed through intact skin.! Percutaneous ab-
sorption is enhanced by exercise, heat, occlusion, or disruption of
the integrity of the skin. The amount absorbed will also be in-
creased by application to large areas of skin.
Results from a study in healthy subjects showed that a consider-
able amount of salicylic acid may be absorbed through the skin
after topical application of products containing methyl sali-
cylate.? Both the rate and extent of absorption increased after re-
peated application; the bioavailability of the ointment prepara-
tion used in the study increased from 15% after the second dose
to 22% after the third to eighth dose. The authors recommend
that topical analgesic preparations containing methyl salicylate
or other salicylates should be used with caution in patients at in-
creased risk of developing salicylate adverse effects (see Precau-
tions of Aspirin, p.22).
Results from another study® showing high tissue to plasma ratios
after topical application of a methyl salicylate formulation sug-
gest that direct penetration and not recirculation in the blood is
responsible for the salicylate concentrations found. The results
also showed that methyl salicylate is extensively metabolised to
salicylic acid in the dermal and subcutaneous tissues after topical
application.

However, for a study suggesting limited absorption from a patch

preparation containing camphor, menthol, and methyl salicylate,

see Menthol, p.2340.
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Interactions

Absorption of methyl salicylate through the skin can occur after
excessive topical application (see above), and interactions would
be expected to be as for other salicylates (see Interactions of As-
pirin, p.23).

Anticoagulants. Potentiation of warfarin anticoagulation has

been reported! after topical application of methyl salicylate

preparations.
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Uses and Administration
Methyl salicylate is a salicylic acid derivative that is irritant to the
skin and is used topically in rubefacient preparations for the relief
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of pain in musculoskeletal, joint, and soft-tissue disorders. It is
also used for minor peripheral vascular disorders such as chil-
blains and as an ingredient in inhalations for the symptomatic
relief of upper respiratory-tract disorders.

Wintergreen oil is also used in aromatherapy.

Preparations

BP 2008: Kaolin Poultice; Methy! Salicylate Liniment; Methyl Salicylate Oint-
ment; Surgical Spirit.

Proprietary Preparations (details are given in Part 3)

Arg.: Aspi-Rubt; Rati Salil Gel; Austral.: Linsalt; Canad.: Deep Heating;
Chile: Parche Calorub; Ger.: Hewedolor N; India: Dolocide Plus; Mex.:
Balsamo Nordin; Friccion Don Juan; Tolan; S.Afr.: Thermo-Rub; Thai.: My-

gesal; UK: Numark Muscle Rub; USA: Argesict; Exocainet; Gordogesic;
Venez.: Novofrict; Ultrafilt.

Multi-ingredient: numerous preparations are listed in Part 3.

Mofebutazone (iNN)

Mofebutatsoni; Mofebutazon; Mofebutazona; Mofébutazone;
Mofebutazonum; Monobutazone; Monophenylbutazone. 4-
Butyl- | -phenylpyrazolidine-3,5-dione.

ModebyTazoH
Ci3H (N,O, = 232.3.
CAS — 2210-63-1.

ATC — MOTAA02; MO2AAOD2Z.
ATC Vet — QMOTAA02; QMO2AA02.
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Profile
Mofebutazone, a derivative of phenylbutazone (p.117), is an
NSAID (p.96). It has been used in the management of muscu-

loskeletal and joint disorders. The sodium salt has been given by
intramuscular injection.

Preparations

Proprietary Preparations (details are given in Part 3)
Ger.: Mofesal Nt.

Mofezolac (iNN)

Mofézolac; Mofezolaco; Mofezolacum; N-22. 3,4-Bis(p-methoxy-
phenyl)-5-isoxazoleacetic acid.

Modesonak

CgH;NOg = 339.3.

CAS — 78967-07-4.

Profile

Mofezolac is an NSAID (p.96) given orally in the management
of pain and musculoskeletal and joint disorders.
Preparations

Proprietary Preparations (details are given in Part 3)
Jpn: Disopain.

Morniflumate UsAN, INN)

Morniflumato; Morniflumatum; UP-164. 2-Morpholinoethyl 2-
(oo, a-trifluoro-m-toluidino)nicotinate.

MopHwndaymaT

C9H4oF3N305 = 395.4.

CAS — 65847-85-0.

ATC — MOIAX22.

ATC Vet — QMOI1AX22.

Profile

Morniflumate, the morpholinoethyl ester of niflumic acid (p.95),
is an NSAID (p.96). It has been used in inflammatory conditions
in doses of 700 mg given twice daily by mouth or rectally as sup-
positories.

Preparations

Proprietary Preparations (details are given in Part 3)
Fr.: Nifluril; Ital.: Flomax; Flumarin; Morniflu; Niflam; Spain: Niflactol.

Morphine vy ®

Morfiini; Morfin; Morfina; Morphinum. 7,8-Didehydro-4,5-epoxy-
| 7-methylmorphinan-3,6-diol.

MopduH

C7H sNO3 = 285.3.

CAS — 57-27-2 (anhydrous morphine); 6009-81-0 (mor-
phine monohydrate).

ATC — NO2AAOI.

ATC Vet — QNO2AAOI.

NoTE. The following terms have been used as ‘street names’ (see
p.vi) or slang names for various forms of morphine:

Adolf; Block; China White; Cube; Dreamer; Drug store dope;
Drugstore dope; Emsel; First line; German boy; God’s drug; Go-
ma; Hard stuff; Hospital Heroin; Hows; Hydrogen Bomb; M;
Miss Emma; Mister blue; Mojo; Monf; Monkey; Morf; Morfs;
Morfa; Morphia; Morphina; Morpho; Morphy; Mr. Blue; M.S;
MS; Mud; Murphy; Nasty; Nazi; Sweet Jesus; Sweet Morpheus;
Tar; Unkie; White Stuff.

Morphine Hydrochloride @anm) ®

Morfiinihydrokloridi; Morfin Hidrokloriir; Morfina, hidrocloruro
de; Morfin-hidroklorid; Morfin-hydrochlorid trihydrdt; Morfinhy-
droklorid; Morfino hidrochloridas; Morfiny chlorowodorek; Mor-
phine, chlorhydrate de; Morphini hydrochloridum; Morphini Hy-
drochloridum Trihydricum; Morphinii Chloridum; Morphinum
Chloratum.

MopduHa [mapoxaopua

Cy7HsNO3,HCI,;3H,0 = 375.8.

CAS — 52-26-6 (anhydrous morphine hydrochloride);
6055-06-7 (morphine hydrochloride trihydrate).
Pharmacopoeias. In Chin., Eur. (see p.vii), Int., Jpn, and Viet.
Ph. Eur. 6.2 (Morphine Hydrochloride). Colourless, silky nee-
dles, cubical masses or a white or almost white, crystalline pow-
der. It is efflorescent in a dry atmosphere. Soluble in water;
slightly soluble in alcohol; practically insoluble in toluene. Pro-
tect from light.

Incompatibility. See under Morphine Sulfate, below.

Morphine Sulfate ®

Morfiinisulfaatti; Morfin Stlfat; Morfina, sulfato de; Morfino sulfa-
tas; Morfinsulfat; Morfin-sulfdt pentahydrét; Morfin-szulfat; Mor-
finy siarczan; Morphine, sulfate de; Morphine Sulphate (BANM);
Morphini sulfas; Morphini Sulfas Pentahydricus.

MopduHa CyabpaT

(C7H9NO3)5,H,50,4,5H,0 = 758.8.

CAS — 64-31-3 (anhydrous morphine sulfate); 621 1-15-
0 (morphine sulfate pentahydrate).

Pharmacopoeias. In Chin., Eur. (see p.vii), Int., and US.

Ph. Eur. 6.2 (Morphine Sulphate). A white or almost white,
crystalline powder. Soluble in water; very slightly soluble in al-
cohol; practically insoluble in toluene. Protect from light.

USP 31 (Morphine Sulfate). White, feathery, silky crystals,
cubical masses of crystals, or a white crystalline powder. Is
odourless and when exposed to air it gradually loses water of hy-



