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SYNOPSIS

The International Reference Preparation of Penicillin K was
established by the WHO Expert Committee on Biological Standardi-
zation at its fifth session, held in Geneva in 1951. Since the prepara-
tion is likely to be used for research only, no unit has been defined.
The composition of the preparation, in terms of its activity against
a strain of Bacillus subtilis, is penicillin K 89.9%, penicillin dihydro F
9.6%, and penicillin F 0.5%.

At its first session, held i n Geneva in 1947,4 the Expert Committee on
Biological Standardization of the Interim Commission of the World Health
Organization considered that it was desirable that a substantially pure
preparation of penicillin K should be available as a reference preparation.
Through the generosity of Chas. Pfizer & Co., Inc., of Brooklyn, N.Y.,
USA, 4.5 g of a single batch of crystalline sodium penicillin K (Lot 16050-3)
were obtained in 1947 for this purpose. The sample was held by the Depart-
ment of Biological Standards, National Institute for Medical Research,
London, and was kept in a sealed ampoule at - I0°C. No requests for this
reference preparation were received until 1951.

The material was distributed in April 1951 into ampoules, each contain-
ing approximately 20 mg. The ampoules were dried over P205 in vacuo
at room temperature for seven days, filled with pure, dry nitrogen at atmo-
spheric pressure, and sealed. Since then the ampoules have been kept
at 1l0OC.

At its fifth session, held in Geneva in 1951,3 theWHO Expert Committee
on Biological Standardization established the sample as the International
Reference Preparation of Penicillin K; no unit was defined since it was
considered that the preparation was likely to be used only for research
purposes.

The International Reference Preparation has been examined in four
laboratories, and this paper describes the results of these investigations.
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Results

Microbiological assay using Bacillus subtilis, and Staphylococcus aureus as
test organism

The following results were obtained when the International Reference
Preparation was assayed biologically against a sample of penicillin K sodium
salt which was chromatographically pure:

Potency ratio of International Reference
Preparation of Penicillin K in terms of

Organism used chromatographically pure penicillin K
taken as 1.000

Bacillus subtilis (ICI strain) 1.035
NCTC No. 8236 *

Staphylococcus aureus 1014
NCTC No. 6718 0

* These strains may be obtainzd from the National Collection of Type Cultures, Central Public Health
Laboratory, Colindale Avenue, London, N.W.9., England.

Before the development of chromatography, the presence of substantial
amounts of penicillin K in preparations of penicillin G was shown by
assaying the sample in terms of penicillin G using Staph. aureus and B.
subtilis. The ratio of the two potencies obtained was known as the Staph.
aureus to B. subtilis ratio. If the sample was pure penicillin G this ratio was
1.0. Staph. aureus was found to be more sensitive than B. subtilis to peni-
cillin K, and the presence of this antibiotic in samples ofpenicillin G produced
a ratio of more than 1.0. Although this method is now obsolete, the activity
of the International Reference Preparation of Penicillin K with reference
to the International Standard for Penicillin (G) has been determined using
both B. subtilis and Staph. aureus. Values which were obtained by the
Department of Biological Standards, National Institute for Medical Re-
search (NIMR), London, and by the laboratories of Chas. Pfizer & Co.,
Inc., are shown in table I. The Staph. aureus to B. subtilis ratio may be
expected to vary with the strains of organism used ; nevertheless, the values

TABLE 1. DETERMINATION OF ACTIVITY OF INTERNATIONAL REFERENCE
PREPARATION OF PENICILLIN K WITH REFERENCE TO

INTERNATIONAL STANDARD FOR PENICILLIN (G)

Potencies (International Units per mg)
Organism used

NIMR Pfizer

Bacillus subtilis 932 880
(using strain NCTC No. 8236) (strain not specified)

Staphylococus aureus 2312 2148
(using strain NCTC No. 6718) (strain not specified)

Staph. aureus to
B. subtilis ratio 2.48 2.45
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obtained by the two laboratories using different strains are in close agree-
ment.

Microchromatographic analysis

The International Reference Preparation of Penicillin K was examined
by the microchromatographic assay methods of Goodall & Levi,2 and
Glister & Grainger.' These methods were used respectively by Mr. C. R.
Bond of Imperial Chemical Industries Ltd (ICI) and by the Department of
Biological Standards, National Institute for Medical Research (NIMR).
Photographs of results obtained by the two methods are shown in fig. 1.

FIG. 1. MICROCHROMATOGRAPHIC SEPARATION OF
INTERNATIONAL REFERENCE PREPARATION OF PENICILLIN K

A B

-F

-F

-K

A = by the method of Goodall & Levi 2
B = by the method of Glister & Grainger l
The organism used in each test was B. subtills (ICI strain) NCTC No. 8236
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The percentage composition of the International Reference Preparation
of Penicillin K in terms of activity against B. subtilis (ICI strain) NCTC No.
8236 is shown in the following tabulation:

Penicillin Goodall & Levi Glister & Grainger Mean
method' method1

F 0.7 0.2 0.45
Dihydro F 12.9 6.3 9.60

K 86.4 93.5 89.90

Infra-red spectrographic analysis
This analysis was carried out by Dr. L. J. Bellamy of the Chemical

Inspectorate, Ministry of Supply, Woolwich, England, who reported that:
(a) the sample contains no detectable penicillin X, G, or F (limits of

detectability being 1% -2%) ;
(b) the sample may contain a little dihydro F but, since the latter is

more difficult to detect in the presence of penicillin K, an accurate estimate
of the amount could not be made by this method ; and

(c) there is a small proportion of some other material present, represented
by a band which does not arise from any of the known penicillins.

Discussion

The purpose of the International Reference Preparation is to serve as a
reference substance in the differential assay of penicillin mixtures. With
the development of efficient chromatographic techniques, attempts to use
Staph. aureus to B. subtilis ratios for the differential assay of mixtures of
penicillin G and penicillin K have become unnecessary.

As the reference preparation will be used mainly in conjunction with
chromatographic or spectrographic methods, the presence of two other
penicillins, whose nature and proportional concentrations are known, will
be no disadvantage.

RItSUMIt

En 1951, le Comite d'experts de 1'OMS pour la Standardisation biologique a etabli
une preparation de reference de penicilline K sodique. Aucune unite n'a ete fix&e pour
cette substance qui ne devait guere etre utilisee que pour la recherche. Depuis lors, cette
preparation a ete examinee par quatre laboratoires. Les resultats des essais font l'objet
de cet article.

Avant l'introduction des methodes chromatographiques et spectrographiques, on
employait la m6thode microbiologique pour deceler la presence de plusieurs penicillines
dans une preparation. C'est ainsi que la presence de penicilline K dans la penicilline G
etait mise en evidence par un essai etablissant un rapport entre F'activite de ces deux
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penicillines, au moyen de souches de Staph. aureus et de B. subtilis, le premier de ces
micro-organismes etant plus sensible que le second a la penicilline K. Ce rapport, dit
rapport Staph. aureusIB. subtilis, est de 1,0 pour la penicilline G pure et superieur 'a 1
en presence de penicilline K. Ce rapport est de 2,4 dans le cas de la preparation de peni-
cilline K dont il est question ici.

L'analyse microchromatographique par les methodes de Goodall & Levi et de
Glister & Grainger a montr6 que la preparation de r6f6rence contenait 89,90 % de peni-
cilline K, 9,60 % de dihydro-F et 0,45 % de F.

La methode spectrographique (infra-rouge) a indique l'absence de penicilline X, C ou F
(cette derniere n'est pas d6celable par cette m6thode a des concentrations inferieures
a 1-2 %), la presence d'un peu de dihydro-F (difficile a determiner en pr6sence de peni-
cilline K) et celle d'une substance, en tres faible proportion, n'appartenant pas aux
penicillines.

Comme la preparation de ref6rence ne sera guere utilisee que pour des recherches
effectuees au moyen des methodes physico-chimiques, la presence de penicillines autres
que la penicilline K, en proportions connues, ne presente pas d'inconvenient.
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