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This document provides a short overview of the use of alcohol in 
medicines and the extent to which it might be replaced by other 
substances both as an ingredient in finished products and as a 
processing agent in their manufacture. It is provided in response to 
the request of the Thirty-ninth World Health Assembly for background 
technical information relevant to the draft resolution "Use of 
alcohol in medicines" (А39/А/Conf.Paper No.5), which is attached as 
Annex 3 to this document. Consideration of the issue was deferred to 
the Fortieth World Health Assembly pending the review of the 
Director-General 1s report by the Executive Board. 

I. THE USES OF ALCOHOL IN THE PREPARATION OF MEDICINAL PRODUCTS 

1. Alcoholl is currently used in the production of medicinal products in several ways: 

- a s a pharmaceutical aid (excipient or "inactive” 
many finished pharmaceutical products. 

ingredient) in liquid formulations of 

- a s a processing aid in the manufacture of pharmaceutical products, particularly in the 
preparation of extracts of medicinal plants, the recrystallization (purification) of 
drug substances, the granulation stage in tablet manufacture, the application of film 
coating to tablets and the sealing of hard gelatin capsules. Although most of the 
alcohol is removed from the product during processing, trace amounts can remain in the 
final formulation, 

- a s an active ingredient in a small number of preparations including external 

applications to cleanse, disinfect, cool or harden the skin, or to remove certain 
toxic substances; injectable preparations for perineural and periganglionic 
infiltration to relieve intractable pain； and some proprietary nutritional amino-acid 
preparations for intravenous infusion in which alcohol is included as a source of 
energy. 

2. This paper focuses principally on the first of these uses, and particularly on the 
degree and extent to which alcohol is incorporated in oral liquid formulations of medicinal 
substances used in traditional medicines, children 1s medicines and proprietary medicinal 
products. 

1 Throughout this document the term "alcohol" is used to refer to ethyl alcohol 
(ethanol)• 
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II. THE PROPERTIES OF ALCOHOL 

3. Traditional systems of medicine are heavily dependent upon liquid formulations. Great 
reliance was placed upon alcohol in earlier times when these preparations were originally 
developed, presumably because it could be prepared simply and inexpensively by the 
fermentation of locally available materials and because, aside from water, it was the only 
readily available solvent• Its continued use reflects in part these traditional practices, 
but it is claimed by pharmaceutical manufacturers that a more precise appreciation of its 
physico-chemical and biological properties justifies its retention in the manufacture of 
modern medicines. The following qualities are cited in support of this claim： 

一 alcohol is a colourless, free-flowing liquid - even under extreme climatic 
conditions - and is readily miscible with water; 

- i t is an efficient, yet selective solvent, not only for the extraction and formulation 
of many herbal and traditional medicines, but also for the processing and formulation 
of a wide variety of synthetic pharmaceutical substances that are either insoluble or 
sparingly soluble in water； and 

- i t assists in preventing microbiological contamination, not only because of its 

inherent antimicrobial properties at concentrations greater than 60%, but because it 
is an efficient solvent for several other widely used preservative substances. 
Alcohol is thus used for its properties as a preservative or co-solvent, even in 
formulations of water-soluble preparations, when the risk of microbial contamination 
is otherwise unacceptable. 

4. It is acknowledged that, at pharmacologically active doses, alcohol is both a powerful 
cerebral depressant and a drug of addiction, and that, wherever its social use is permitted, 
acute intoxication and chronic abuse constitute major public health problems. It is argued, 
however, that at sub-pharmacological doses, alcohol is readily and predictably metabolized 
and is essentially non-toxic. In this context two points have been emphasized. Firstly, 
maximum permissible atmospheric concentrations of alcohol in the workplace are commonly set 
at 1000 ppm 一 substantially higher than the maxima permitted for most other industrial 
solvents. Secondly, alcohol is sometimes administered in nutritive parenteral solutions 

at rates of less than 10 ml per hour - which do not result in accumulation or inebriation -
to provide a source of energy for debilitated, wasted patients who cannot efficiently 
metabolize glucose. 

5. No evidence has been advanced, however, to allay concern that repeated exposure even to 
small amounts of alcohol, particularly in children, may predispose to subsequent chronic 
abuse of the substance• 

III. ALTERNATIVES TO ALCOHOL 

6. Excipients in drug products are by no means always physiologically inert. Several have 
been withdrawn from use in recent years by drug regulatory authorities as a result of either 
dose-related toxicity or an unacceptable incidence of sensitivity reactions. As a general 
principle, therefore, it follows that assurance of the safety of medicinal products requires: 

- r i g o r o u s assessment of all the ingredients, and not only of the declared active 

principles； and 

- e v i d e n c e that excipients are not present in greater amounts than pharmaceutical 
considerations require. 

1 International Labour Office. Occupational exposure. Limits of airborne toxic 
substances. (Second (revised) edition). Geneva, 1980. 
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7. Several serious and historic examples of drug-induced toxicity have occurred in 
instances in which these two principles were not applied, and the need for vigilance 
remains. As recently as two years ago, 16 infants died following inadvertent intravenous 
injection of a parenteral solution containing 0.9% benzyl alcohol as a preservative.1 

8. Safety is evidently a prime consideration in any substance that is proposed to replace 
alcohol in medicinal products. Almost all the available solvents used on an industrial scale 
are too toxic for systemic administration to man. However, glycerol and propylene glycol, 
which are already used in some medicines and also in the food industry,^ qualify for 
further consideration, since both have solvent and preservative properties. Independent and 
ongoing research reported to WHO from Member States in the Eastern Mediterranean Region 
provides an indication that a greater potential exists for the use of these substances in 
medicinal products. In particular, satisfactory interim results have been obtained in 
stability tests of several widely used elixirs in which propylene glycol has been substituted 
for alcohol in official pharmacopoeial formulations (Annex 1). Manufacturers, however, claim 
that these substances do not dissolve such a wide range of synthetic substances as either 
water or alcohol, and that glycerol, unlike alcohol, dissolves gums, starch and other 
therapeutically-inert substances in vegetable material. Plant extracts prepared with 
glycerol are consequently loaded with inactive constituents and are extremely viscous. 

9. The possibility has thus been raised that exclusion of alcohol from medicinal products 
might result in greater reliance being placed on the use of surfactants and dispersing 
agents. It is claimed that, pharmaceutically, this is disadvantageous because suspensions 
are less homogeneous than solutions, and precise uniformity in the dosage of potent drugs 
might not always be assured. The question of toxicity would also need to be carefully 
explored. Within the past two years the non-ionic surfactant Cremophor EL (castor oil 
polyoxyethylate) has been withdrawn from several proprietary preparations on evidence that it 
was responsible for anaphylactic reactions and alterations in plasma lipid patterns. 
Similarly, high molecular weight polyvidones (polyvinyl pyrrolidone; PVP) used as dispersing 
agents in injectable preparations have been withdrawn in some countries when they were found 
to be responsible for serious local reactions resulting in pain, induration and granulomatous 
lesions. 

IV. MEDICINAL PRODUCTS CONTAINING ALCOHOL 3 

10. Alcohol is contained in the traditional galenical tinctures, many of which are official 
pharmacopoeial preparations, at concentrations ranging up to 90%. Reliance is placed on the 
end user to dilute the preparations as necessary. Normally, no more than 5 ml of a 40-60% 
tincture are recommended to be taken in a glass of water, and this dose provides the 
equivalent of 3-4 ml of alcohol. Exceptionally, the recommended dose of some tinctures 

(rhubarb and senna) provides as much as 10 ml of alcohol. The high concentration of alcohol 
in tinctures serves two purposes. Initially it assures efficient extraction of the active 
components from the source material, and subsequently, in the absence of any other 
preservative material, it exerts an antimicrobial effect. 

11. Tinctures of this nature also form the starting point of homeopathic medicines. 
Although these are subsequently serially diluted, the final dosage form of many homeopathic 
medicines contains some 40% alcohol. The consumer is instructed to use only a few drops at a 
time diluted in a glass of water. 

12. Highly concentrated sugar solutions also inhibit microbial growth. These are frequently 
mixed with tinctures, and with aromatic flavouring agents, to form syrups to provide a 
preparation with a much lower alcohol content, usually well below 5%. 

1 United States Food and Drug Administration. Benzyl alcohol may be toxic for 
newborns. FDA Bulletin, 1982; 12:10-11. ^ 

2 World Health Organization. Evaluation of certain food additives. Geneva, 1981 
(Twenty-fifth report of the Joint FAO/WHO Expert Committee on Food Additives: WHO Technical 
Report Series, No. 669). 

3 
See Annex 2. 
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13. Similarly, spirits and elixirs, which are flavoured mixtures of alcohol and water -
together with sugars or other sweetening agents in the case of elixirs - are frequently used 
as vehicles for other substances. Their alcohol content is variable, and in some instances 
is very high. These are included as components in many labelled proprietary medicinal 
products. Terpin hydrate, for example, is a vehicle for many proprietary cough medicines. 

14. Although they have undoubtedly evolved from traditional medicines, these labelled 
proprietary products cannot be judged by the same standards. The manufacturer has access to 
modern technology and to a range of other permitted solvents, preservatives, surfactants and 
dispersants, that allow acceptable formulations to be produced containing much lower 
concentrations of alcohol. Moreover, modern methods of pharmaceutical manufacture enable the 
large majority of drugs to be prepared in tablet, capsule and other solid dosage forms. The 
latest revision of WHO'S Model List of Essential Drugs recommends oral liquid formulations in 
only 21 instances, the majority of which are paediatric formulations of antibacterial and 
antiparasitic substances.1 

15. It is claimed that the large majority of liquid pharmaceutical products currently on the 
market contain no more alcohol than is necessary on pharmaceutical grounds. However, there 
are also many exceptions. Proprietary tonics, sedatives and cough mixtures are reported to 
exist that provide as much alcohol in a single dose as is contained in some alcoholic 
beverages. When, as is sometimes the case, products are advertised by names such as "tonic 
wines", it is openly acknowledged that alcohol is an active ingredient of the preparation. 

16. Alcohol is included at concentrations greater than 0.5% in a very large number of liquid 
pharmaceutical products. In one country the total number of products at issue has recently 
been estimated to exceed 1000. Many of these are manufactured exclusively for domestic 
markets, and no information-base on these products yet exists internationally. Assembly of 
comprehensive information would require the active collaboration of governments because in 
most countries manufacturers are not required to disclose inactive ingredients in the 
labelling, and because the identity of these substances is still sometimes regarded as 
protected commercial information accessible only to national authorities for registration 
purposes. 

V . SAFETY IMPLICATIONS 

17. The acute and chronic toxic effects of alcohol, and particularly its addictive 
potential, are a matter of prime public health concern in many countries. The total 
financial cost of alcohol misuse in one Member State has recently been estimated at over 
US¿ 2000 million a year.^ However, little has been published on the health implications of 
alcohol in medicines, even in potentially vulnerable groups such as children, the elderly, 
pregnant women, nursing mothers, and patients who are alcoholic or dyspeptic. 

18. It has been claimed, in an unconfirmed report to a major medical journal,^ that the 
alcohol content in 20 currently available proprietary brands of theophylline elixir ranges 
from 5.5 to 20% (mean 15%), and that the amount of alcohol in the daily recommended dose 
ranges from 1.0 to 70.8 ml. Most of these products are also recommended for asthmatic 
children who are frequently both underweight and overdosed by anxious parents. 

1
 World Health Organization. The use of essential drugs, Geneva, 1985. (WHO 

Technical Report Series, No. 722). 

2 Arzneibüro der Bundesvereinigung Deutscher Apothekerverbande. 
Arzneimittel-Warnhinweisverordnung Ethanolhaltiger Fertigarzneimittel (Pharmazeutische 
Zeitung, 1986; 131:1994-2003). 

3 

Royal College of General Practitioners. Alcohol 一 a balanced view, London, 1986. 

“ Barna, P. Alcohol in anti-asthma elixirs (Lancet 1985; 1^:753-754). 
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19. This concern is reflected in a more general context in a statement issued by the 
American Academy of Pediatrics in 1984.^ This recommends that no alcohol-containing 
medicine administered to a child should result in a blood concentration exceeding 

25 ml/100 m l , and it points to possible undesirable interactions between alcohol and a wide 
variety of other potent drugs. It concludes that "continued efforts should be made to have 
alcohol removed from liquid preparations for children" and, in order to avert the risk of 
accidental overdosage "in those instances in which alcohol is a necessary solvent, 
preparations should be packaged in small volumes with safety closures". 

VI. SUGGESTIONS FOR FURTHER ACTIVITIES 

20. National drug regulatory authorities are, at present, uniquely placed to survey the 
alcohol content of liquid pharmaceutical preparations registered under their aegis. WHO 
would be prepared to work together with governments and interested nongovernmental 
organizations to： 

- d e v e l o p an international data base that would indicate the extent and degree to which 
alcohol is currently included as an ingredient in proprietary medicinal products; 

- e x c h a n g e information both on adverse effects attributable to the inclusion of alcohol 
in existing formulations, and on research that is being undertaken to reduce reliance 
upon alcohol as an ingredient in these products. 

21. Some Member States are already committed to removing alcohol from all medicinal 
products, to the extent that this is possible. In view of the very large numbers of products 
at issue, this will be a lengthy and expensive process. The cost of undertaking the 
necessary pharmaceutical research, including any required stability and bioavailability 
studies, has been estimated by manufacturers as ranging, for any single product, from 
US$ 15 000 to US$ 300 000. In addition, governments undertaking this commitment will assume 
a responsibility for revising their official pharmacopoeial standards for preparations 
containing alcohol. They will also need to consider the implications of the policy on 
traditional and homeopathic medicines, since, as has already been shown, these include many 
preparations containing alcohol. At the request of Member States, and provided that funds 
are made available for this purpose, WHO could convene groups of experts to examine the 
associated health implications and identify those classes of medicines that merit priority 
attention. 

22. Other Member States are approaching the problem - and the broader issue of the safety of 
excipients in general - by introducing more stringent labelling requirements. Legislation 
has been proposed in the United States of America that would require full disclosure of 
therapeutically inactive as well as active ingredients on the labelling of all medicinal 
products. This has been supported by manufacturers 1 representative organizations within the 
United States which are encouraging member companies to provide this information forthwith on 
a voluntary basis.^ Similarly, a directive recently adopted by the Council of Ministers of 
the European Economic Community requires labelling of both active ingredients and excipients 
"knowledge of which is essential for the proper administration of the medicinal product".^ 
Such legislation is already being enacted in some Community countries, and additional 
specific labelling regulations for medicines containing alcohol at various concentrations 
will be introduced in at least one country. 

1 American Academy of Pediatrics, Committee on Drugs. Ethanol in liquid preparations 
intended for children (Pediatrics, 1984; Д：405-407). 

о 
^ The United States Pharmacopeial Convention. Labelling of inactive ingredients 

(Pharmaceutical Forum, November - December 1986: 1857). 

3 Council Directive on the approximation of provisions laid down by law, regulation or 
administrative action relating to proprietary medicinal products (83/570/EEC), (Official 
Journal of the European Communities No L332/1, 28 November 1983). 

“ Arzneibüro der Bundesvereinigung Deutscher Apothekerverbande. 
Arzneimittel-Warnhinweisverordnung Ethanol- und Tartrazin-haltige Fertigarzneimittel 
(Pharmazeutische Zeitung, 1986; 131:3029-3063). 
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ANNEX 1 

SUMMARY OF NINE- TO TWELVE-MONTH STUDY IN THE FACULTY OF PHARMACY, 

UNIVERSITY OF ALEXANDRIA 

1. Several formulae have been suggested for the preparation of alcohol-free phenobarbitone 
elixir. We have prepared phenobarbitone elixir according to USP and BPС 1973 with alcohol 
being substituted by the same quantity of propylene glycol. The prepared elixirs were 
evaluated for the chemical stability of phenobarbitone upon storage on the shelf for four 
months (till now). Results indicated that the prepared elixirs are stable. They have 
acceptable taste. Further, the activity of phenobarbitone in these formulations has been 
tested, using goldfish. 

2. Similarly, alcohol-free paracetamol elixir has been prepared and the results of the 
stability study showed that there is no appreciable decomposition during the four-month study 
period. 

3. Alcohol-free ephedrine hydrochloride elixir has been also prepared. Stability of the 
prepared elixir is under investigation. 

4. Diazepam injection has been prepared according to the formula given for valium injection 
with alcohol being substituted by propylene glycol. This formula was tested for physical 
instability upon dilution with saline and dextrose 5%. It shows similar physical behaviour 
to the commercial injection. Bioavailability study is under investigation. 

5. Propylene glycol has been successfully used to substitute alcohol in the preparation of 
lemon spirit, peppermint spirit, and cinnamon water. 

The prepared formulations have been evaluated according to the official methods of assay. 

Acceptable results have been obtained. 

6. Literature survey shows that some official alcohol-free galenicals are available and can 
be used instead of galenicals containing alcohol, e.g. ipecac syrup (USP), squill elixir 
(BP), and infusion polygala. 



MEDICINAL PRODUCTS CONTAINING ALCOHOL; EXAMPLES FROM 

SEVERAL PHARMACOPOEIAS 

TINCTURES 

BP - 1980 

Alcohol content 

belladonna 64-69 
compound benzoin 70-76 

aromatic cardamom 84-87 
compound cardamom 52-57 
catechu 36-40 
chloroform and morphine 12-15 

strong ginger 80-88 
weak ginger 86-90 

hyoscyamus 64-69 
ipecacuanha 24-28 
nux vomica 43-46 
opium 41-46 
camphorated opium 56-60 
concentrated camphorated opium 54-59 
orange 62-69 
quillaia 43-45 
compound rhubarb 48-53 
squill 52-57 

stramonium 40-45 

USP XXI/NF XVI 

belladonna 65-70 
benzethonium chloride 62-68 
benzoin, compound 74-80 
cardamom, compound 43-47 
green soap 28-32 
iodine 44-50 
iodine, strong 82-88 
nitromersol 47-53 
opium 17-21 
sweet orange peel 62-72 

thimerosal 47-53 
tolu balsam 77-83 

vanilla 38-42 

French Ph. IX 

aconit 85-90 
arnica 55-59 
aubépine 54-59 
baume de tolu 68-72 
benjoin 71-75 
boldo 74-78 
cannelle 74-78 
coca 63-69 
colchique 67-70 

drosera 54-58 
eucalyptus 74-78 
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U S S R , ÎOTH EDITION 

absinthium 
belladonna 
convallaria 
leonurus 
nux vomica 
opium, benzoated 
opium, simple 
peppermint 
strophanthus 
valerian 

I I . SYRUPS 

USP XXI/NF XVI 

cherry 2 
chloral hydrate 
chlorpheniramine maleate 6-8 
dexchlorpheniramine maleate 5-7 
dimenhydrinate 4-6 
ephedrine sulfate 2-4 
eriodictyon aromatic 6-8 

ferrous sulfate 0.2 
guaifenesin 3-4 

ipecac 1-2.5 

methdilazine hydrochloride 6.5-7.5 
orange 2-5 
senna 5-7 

tolu balsam 3-5 
trimeprazine tartrate 4.5-6.5 

triprolidine hydrochloride 3-5 

Annex 2 

Alcohol content 
in % 

gentiane 53-58 
grindélia 74-79 
hydrastis 55-59 
ipecacuanha 64-69 
jaborandi 56-60 
kinkéliba 55-59 
kola 54-59 
lobélie 65-69 
opium safranée 20-25 
orange amère 72-78 
passiflore 54-60 
quassia 55-60 
ratanhia 54-58 
quinquina rouge 54-58 
safran 74-79 
vanille 74-78 
viburnum 74-78 

4
5
4
4
7
5
0
1
7
5
 

6
3
6
6
6
6
5
8
6
6
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Annex 2 

III. SPIRITS 

USP XXI/NF XVI 

Alcohol content 
БГ% 

aromatic ammonia 62-68 
camphor 80-87 
peppermint 79-85 
compound orange 65-70 

BP - 1980 

aromatic ammonia 64-70 
benzaldehyde 68-72 
chloroform 83-87 
lemon spirit 84-88 
compound orange spirit 86-90 
peppermint spirit 78-82 
soap spirit 28-32 

IV. ELIXIRS 

USP XXI/NF XVI 

acetaminophen 
amobarbital 
aromatic 
benzaldehyde, compound 
bromodiphenhydramine hydrochloride 
brompheniramine maleate 
butabarbital sodium 
dexamethasone 
dextroamphetamine sulfate 
digoxin 

diphenhydramine hydrochloride 
ferrous gluconate 

fluphenazine hydrochloride 
hyoscyamine sulfate 
methenamine 
oxtriphylline 
pentobarbital 
pentobarbital sodium 
phénobarbital 
potassium chloride 
potassium gluconate 
reserpine 
secobarbital 
terpin hydrate 

terpin hydrate and codeine 
terpin hydrate and 

dextromethorphan hydrobromide 
theophylline sodium glycinate 
thiamine hydrochloride 
thiamine mononitrate 
trihexyphenidyl hydrochloride 
tripelennamine citrate 

6.5-10 
26-32 
21-23 
3-5 

95-115 

4-5 
10-11 
9-11 

12-15 
6-7 
13-15 
90-110 
19-20 
18-22 
16-20 
12-18 
12-15 
16-20 
4-5 

11-13 
10-14 
39-44 
39-44 

39-44 
17-23 

8 - 2 0 
7-10 
4-5 

11-13 
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BP - 1980 

Alcohol content 
БГ% 

1.2 
10 
11-13 
10 
40 

cascara 
paediatric digoxin 
ephedrine hydrochloride 
paediatric paracetamol 
thenobarbitone 
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ANNEX 3 

A39/A/Conf.Paper No.5 

12 May 1986 

THIRTY-NINTH WORLD HEALTH ASSEMBLY 

Agenda item 25 

USE OF ALCOHOL IN MEDICINES 

Draft resolution sponsored by the delegations of Democratic 
Yemen, Djibouti, Iraq, Jordan, Kuwait, Libyan Arab Jamahiriya, 

Mauritania, Oman, Qatar, Saudi Arabia, Tunisia and Yemen 

The Thirty-ninth World Health Assembly, 

Aware of the risks of alcohol consumption to the individual's health; 

Noting that alcohol is present in many medicines, including medicines administered to 
children, in unnecessary concentrations which may even have a deleterious effect; 

Recognizing the harmful effects of alcohol, especially during pregnancy, and the 
interactions that take place when alcohol is taken at the same time as other medicines; 

Noting the increasing concern felt by physicians and pharmacists at the unnecessary and 
improper use of alcohol in medicines; 

Taking into account the feasibility, proved by scientific research, of replacing alcohol 

in many medicines by non-alcoholic substances without affecting the efficacy of the medicines; 

Noting that acceptance of the concept of the use of essential drugs in accordance with 
previous resolutions of the World Health Assembly should exclude a large number of medicines 
on the market which contain alcohol； 

Taking note of resolution EM/RC32/R.9 on the use of alcohol in medicaments adopted by 
the Regional Committee for the Eastern Mediterranean at its thirty-second session; 

1, URGES Member States； 

(1) to prohibit the registration or handling of any medicine containing alcohol for 
internal use, except where alcohol is an essential ingredient of the medicine which 
cannot be replaced by another non-alcoholic substance; 

(2) to take steps to reduce as much as possible the alcohol concentration in medicine 

in cases in which no effective alternative to alcohol is available； 

(3) to make a comprehensive inventory of all pharmaceutical preparations containing 
alcohol in their countries, stating the indications for the use of alcohol in those 
preparations； 

(4) to intensify efforts, and encourage scientific research, to find alternative 
pharmaceutical preparations which contain no alcohol and are equally effective; 

(5) to cancel the registration of medicines containing alcohol when effective 
alternatives to those medicines without alcohol become available； 

2. REQUESTS the Director-General： 

(1) to provide Member States with the technological assistance and information 
necessary to undertake the above-mentioned activities; 

(2) to follow up the implementation of this resolution and inform the Fortieth World 
Health Assembly of action taken in this regard. 


