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ANY QUESTIONS ?
We publish below a selection of questions and answers of general interest.

Storage of Antibiotics
Q.-In general, for how long after manu-

facture are antibiotics (for parenteral and
oral use) safe to use, and what precautions
should be taken in storing them? Are there
any particular dangers in using antibiotics
that have been stored too long?

A.-The stability of antibiotics varies
greatly, as might be expected from the
differences in their chemical structures. For
example, chloramphenicol is quite a stable
compound, whereas benzylpenicillin and the
tetracyclines are very unstable in simple
solution.
The British Pharmacopoeia' and the

British Pharmaceutical Codex' contain a great
deal of information about the storage con-
ditions necessary to conserve the activity of
antibiotics and their preparations. A few
general directions apply to nearly all of them.
For example, almost all must be stored in a
well-closed container, and all that are to be
used for the preparation of injections must
be kept in sealed containers to exclude micro-
organisms. Many have to be protected from
light and others from moisture.
The following are the requirements for the

pharmacopoeial antibiotics and their prepara-
tions:

Ampicillin: well-closed container (W.C.C.)
store below 25' F. (-3.9' C.). Ampicillin sodium:
W.C.C.; protect from moisture (P.M.); store be-
low 25' F. Ampicillin injection: injection contain-
ing 10% w/v or more of ampicillin sodium dcteri-
orates rapidly; use immediately after preparation
weaker solutions more stable. Bacitracin: W.C.C.
protect from light (P.L.); use solutions in water
within 48 hours when stored at 25' F.; retains
potency for three weeks when kept below 5' F.
(-15' C.).

Benzathine penicillin : keep in sterile container
protect so far as possible from moisture; store in
cool, dry place. Benzylpenicillin : as for benzathine
penicillin, but store below 30' F. (-1.1 ' C.); use
injection within seven days of preparation or within
14 days if buffering agent present, provided storage
is at between 2' F. (-16.7' C.) and 10' F.
(-12.2' C.); at storage temperatures near 20' F.
(-6.7' C.) use within 24 hours of preparation or
within four days if a buffering agent is present.
Benzylpenicillin tablets : as for the substance
stated to deteriorate on exposure to moist air.

Chloramphenicol : P.L. Chlortetracycline
W.C.C. Cloxacillin sodium : as for benzathine
penicillin, but store below 25' F.; use injection
within 24 hours when stored at 25' F. or under or
within four days when stored between 2' F. and
10' F. Cycloserine : as for cloxacillin sodium.
Demethylchlortetracycline : W.C.C. Erythromycin:
W.C.C.; P.L.; tablets, W.C.C.; estolate, nil.
Griseofulvin : nil. Methicillin sodium : as for
cloxacillin sodium; store injection between 2' F.
and 10' F. and use within two days of preparation.
Neomycin sulphate and tablets : as for benzylpeni-
cillin; P.L. Novobiocin salts and tablets:
W.C C.; P.M.; and P.L.; cool place; so stored,
retain potency for at least three years.
Nyttatin: W.C.C.; P.L.; store below 5' F.

(-15' C.) potency may fall by 1 to 2% per
month. Nystatin tablets: W.C.C.; store below
25' F.; may be expected to retain potency for at
least three years from manufacture. Oxytetracycline
dihydrate and hydrochloride: W.C.C. PFL. In-
jection : store below 4' F. (-15.6' C.) use within
24 hours of preparation. Phenoxymethvlpenicillin
and calcium and potassium salts: W.C.C. Poly-
myxin B sulphate: W.C.C.; P.L. Procaine peni-
cillin : as for benzylpenicillin. Fortified injection
as for benzylpenicillin injection. Procaine penicillin
injection : P.L.; store below 20' F. retains potency
for at least 18 months.
Sodium fusidate: W.C.C.; P.M. P.L. Strepto-

mycsn sulphate: as for benzylpenicillin. Strepto-
mycin injection: P.L.; store below 20' F.; retains

potency for at least 18 months. Tetracycline hydro-
chloride: W.C.C.; P.L.; darkens on exposure to
strong sunlight in moist atmosphere; inactivated in
solutions below pH 2 and slowly destroyed in solu-
tions of pH 7 or more. Tetracycline injection : use
within 72 hours of preparation and store below
4° F. Viomycin: P.L.; P.M.; cool place. Vio-
mycin injection : use within one week at room tem-
perature or within one month when stored between
2' F. and 10° F. Vancomycin: sterile container
sealed to exclude micro-organisms.

The directions for antibiotics in the
British Pharmaceutical Codex' are similar to
those of the B.P. The following are those in
the B.P.C. and not the B.P.: Benethamine
penicillin: W.C.C. ; P.M.; cool place; seal
container to prevent the access of micro-
organisms. Benzathine penicillin; as for
benethamine penicillin. Triacetyloleando-
mycin: nil.

In some instances stability varies with the
preparation. For example, while benzyl-
penicillin is readily hydrolysed in solution
procaine penicillin, being much less soluble,
is more stable. Most penicillin preparations
in aqueous solution are readily destroyed by
the enzyme penicillinase produced by many
bacteria. They must therefore either be kept
sterile or must contain a bactericide. The
newer compounds methicillin and cloxacillin
are resistant to destruction by penicillinase.
In general, solid preparations are more stable
than solutions. In many instances injections
are made immediately before use by dissolving
the contents of a dry sealed container in water.
Some antibiotics can he made more stable by
turning them into insoluble salts and admin-
istering them as suspensions-e.g., erythro-
mycin stearate.
With one exception, there are no dangers

from toxicity in using old samples of anti-
biotics, the decomposition products of most
being harmless. There have been reports of
toxic decomposition products developing in
tetracycline derivatives stored in a warm moist
place. This was due to a reaction of the
antibiotic with some salts used as fillers.
Tablets containing these salts have not been
used in Great Britain, so this risk does not
occur here.

Information on the stability of non-official
antibiotics can be found in the Extra
Pharmacopoeia.3 For newer products it will
be supplied by the manufacturers. If a dilu-
tion of a liquid antibiotic preparation is
required it is advisable to discuss its prepara-
tion with a pharmacist, who will be able to
suggest the appropriate diluent to produce a
stable preparation.
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Virtues of Molasses and Honey
Q.-Have molasses and honey any dietary

virtues not possessed by refined sugar ?

A.-Molasses is a rich source of minerals.
According to McCance and Widdowson'
100 g. of " black treacle " contains 96 mg. of
sodium, 1,470 mg. potassium, 495 mg.

calcium, 144 mg. magnesium, 9.17 mg. iron,
0.43 mg. copper, 30.6 mg. phosphorus, 68.5
mg. sulphur, and 815 mg. chlorine. Thus
i lb. (113 g.) of molasses daily would com-
pletely satisfy the officially accepted require-
ment of the normal adult for iron, and supply
about half the requirement of calcium.
According to Burton' cane " blackstrap "
molasses is also a good source of the vitamin-
B complex, containing 0.28 mg. of thiamin,
0.25 mg. of riboflavin, and 2.1 mg. of nico-
tinic acid per 100 g.
More refined forms of molasses are much

lower in minerals and vitamins. Thus
"golden syrup" contains only 26.4 mg. of
calcium and 1.45 mg. of iron per 100 g.'
Honey contains only traces of minerals and
vitamins-e.g., 5 mg. of calcium, 0.9 mg.
iron, 0.04 mg. riboflavin, 0.2 mg. nicotinic
acid, and 4 mg. of ascorbic acid per 100 g.2
For all these nutrients the values for refined
sugar can be taken as zero. Both treacle and
honey contain 20-25% of water, and to this
extent are less efficient than refined sugar as
sources of calories.

REFERENCES
1 McCance, R. A., and Widdowson, E. M., The

Composition of Foods, Spec. Rep. Set. med.
Res. Coun. (Lond.), 1960, No. 297. H.M.S.O.,
London.

2 Burton, B. T., The Heinz Handbook of Nutrition,
1959. McGraw-Hill, New York.

Looking Through Plain Glass

Q.-Could wearing splinter-proof plain
glass protective goggles in industry cause any
symptoms or accelerate visual defect?

A.-Many people dislike wearing protec-
tive goggles and find them uncomfortable.
If they are not well ventilated condensation
may cause misting of the glass, and even
plain glass causes slight distortion of peri-
pheral images. It is most unlikely, however,
that they could cause any pathological change
in the eye.

Notes and Comments
Potassium Chloride with Diuretics.-Dr. B. J.

O'DRISCOLL (Department of Therapeutics, Unl-
versity College, Galway) writes: In your reply
to this question (" Any Questions ? " 16 July,
p. 160), when a correspondent asked if there
was any alternative drug to enteric-coated potas-
sium chloride tablets because these tablets might
cause ulceration of the small intestine, there was
no mention of Slow-K tablets in the answer.
Each contains 600 mg. potassium chloride in a
slow-release core. They do not cause ulceration
of the small intestine and they are palatable.
Slow-K tablets are the only satisfactory method
of giving potassium by mouth. Chloride is neces-
sary for the retention of potassium in the body.
Therefore, when chloride is not given with it
the potassium passes into the urine as fast as it
is absorbed.

Correction

In the leading article on the treatment of poly-
cythaemia vera (23 July, p. 186) we regret that
the dose of radio-phosphorus usually admin-
istered in a single dose was given wronagly as
4 to 7 microcuries. This should have read
" millicuries."
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