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SYNOPSIS

The International Standard for Tetracycline is a highly purified
preparation of tetracycline hydrochloride. It was compared in a
collaborative assay by 8 laboratories in 7 countries, with the working
standard of the Food and Drug Administration of the US Depart-
ment of Health, Education, and Welfare. On the basis of the
results the International Unit for Tetracycline is defined as the
activity contained in 0.00101 mg of the International Standard for
Tetracycline, and is as nearly as possible equivalent to the activity
of 1Lg of pure tetracycline hydrochloride.

At the eighth session of the WHO Expert Committee on Biological
Standardization, held at Geneva in September 1954,1 the Department of
Biological Standards of the National Institute for Medical Research,
London, was authorized to obtain a preparation of tetracycline suitable
for use as an International Standard, and to proceed with its characteriza-
tion and assay. At the tenth session,2 in 1956, it was reported that an
international collaborative assay had been carried out. The Committee
authorized the National Institute for Medical Research, London, to
establish the material examined as the International Standard for Tetra-
cycline-and to assign to it a unitage based on the results of the collaborative
assay, with the agreement of the participants.

Proposed International Standard

The material, consisting of 500 g of a single batch of highly purified
tetracycline hydrochloride (lot 55788), was obtained through the generosity
of Messrs Chas. Pfizer & Co., Inc., USA. It was received at the National
Institute for Medical Research in a single sealed container, which was

1 Wld Hlth Org. techn. Rep. Ser., 1955, 96, 12
2 Wid Hlth Org. techn. Rep. Ser., 1957, 127, 13
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stored at -1I0°C for 5 weeks, when the contents were distributed in
approximately 200-mg amounts into hard-glass ampoules. The ampoules
were stored in vacuo over P205 for 7 days; they were then constricted,
stored over P205 in vacuo for a further 7 days, filled with pure dry N2,
and sealed. The moisture content (loss of weight on drying for 3 hours
at 60°C and 0.1 mm Hg) of 4 ampoules, selected at random, was 0.14%.
The sealed ampoules are stored at -1I0°C, and have been tested for leaks.

Reference Preparation

The Reference Preparation was provided by Dr H. Welch, of the Food
and Drug Administration (FDA) of the United States Department of
Health, Education, and Welfare, and consisted of 5 g of tetracycline
hydrochloride taken from the current working standard of the FDA.
The material was received at the National Institute for Medical Research
in a sealed container, which was stored over silica gel at 4°C for 9 months,
until the material was distributed into glass ampoules. These were then
treated in the same way as the ampoules of the Proposed International
Standard preparation. The moisture content, measured as above, was
0.16%, and the material was not hygroscopic. According to Dr Donald
Grove, of the Division of Antibiotics, FDA, the material was considered
to be essentially pure tetracycline hydrochloride.

Collaborative Assay

The two preparations were sent to 8 laboratories, in 7 different countries,
which agreed to take part in the collaborative assay. Throughout this
report these laboratories are referred to by number only, but a full list
is given in the Annex.

In all, 131 assays were carried out-an assay being defined as the amount
of information that will provide an independent estimate of potency.
Of these, 98 were by biological and 33 by chemical methods. In Table I
are listed the number of assays performed, and the method and test
organism used by each laboratory.

Statistical Analysis and Results

The calculations of potency of the Proposed International Standard
are based on the assumption that the Reference Preparation was pure
tetracycline hydrochloride, and are quoted for convenience in terms of
microgram equivalents per milligram (,fg equiv./mg). In accordance with
our usual practice, only the biological assays have been used in determina-
tion of the over-all potency.
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TABLE I. NUMBER AND TYPE OF ASSAY USED BY PARTICIPATING
LABORATORIES

Laboratory Type of assay Test organism o
Number
assay

1 Plate Sarcina lutea 6
Colorimetric * - 6

2 Turbidimetric Micrococcus pyogenes 36
Colorimetric * - 15

3 Plate Bacterium mycoides 10
Colorimetric * - 7

4 Turbidimetric Micrococcus pyooenes 5

5 Plate Staphylococcus aureus 8

6 Plate Sarcina lutea 14
Spectrophotometric ** - 2

7 Plate Bacillus pumilus 7

8 Plate Bacillus subtilis 12

Spectrophotometric ** - 2
Colorimetric* - 1

* Ferric chloride method I See, for example, Grove, D. C. & Randall, W. A. (1955) Assay of
** Ultraviolet absorption I antibiotics, New York

An estimate of potency has been obtained from each assay by a method
appropriate to the design of the assay. In some cases the response to a
dose of the Proposed International Standard was related to a standard
dosage-response curve obtained for the Reference Preparation. In others,
when more than one concentration of each preparation was used, the potency
was calculated by estimating the antilog of the horizontal distance between
the two log dose-response lines.

We have discussed elsewhere 1 the reasons for using a " direct " method
of analysis, in which the internal evidence of each assay is completely
ignored, and the calculation is made directly from the normal distribution
of the individual log potencies. By this method the estimate of potency
for each laboratory is obtained as the antilog of M (the mean log potency)
and this value is weighted by the reciprocal of VM (the variance of the

mean log potency). This method of analysis in antibiotic assays leads to
conclusions not significantly different from those reached by the far more
elaborate complete analysis of variance.

In Table II are given the mean potencies and associated weights
obtained by the different laboratories, and calculated by this method.

1 See article on page 527 of this number of the Bulletin.
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TABLE II. MEAN POTENCIES OBTAINED BY BIOLOGICAL METHODS
IN DIFFERENT LABORATORIES

Laboratory Number of assays Potency Weight
No. (_g equiv./mg)

1 6 1000 1416019

2 36 957 60115

3 10 1 022 36101

4 5 986 18859

5 8 982 3 066

6 14 1 014 6554

7 7 995 80691

8 12 979 267208

Total: 98 Total: 1 888613

The weighted mean log potency is 2.998, i.e., a mean potency of 996 [kg
equiv./mg with 950% limits of 992 to 999 ,tg equiv./mg. These limits are
almost certainly underestimated since the eight estimates of potency in
Table II are heterogeneous (X2=4315, P<O.OO1).

FREQUENCY DISTRIBUTION OF LOG POTENCIES DERIVED FROM
98 BIO-ASSAYS
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Alternatively, the total distribution of log potencies obtained from all
laboratories by biological methods can be considered directly, and is shown
in the figure below. The individual values are distributed about a mean
of 2.993, giving an over-all mean potency of 983 ,ug equiv./mg, with 95 %
of all 98 assays falling within ±15 % of the mean. The 950% confidence
limits of the mean potency are 970 to 996 ,tg equiv./mg.

The values obtained by chemical methods agree with those obtained
by bio-assay, and are given in Table III.

TABLE 111. POTENCIES OBTAINED BY CHEMICAL METHODS

Laboratory No. Number of assays Potency (jig equiv./mg)

1 6 993

2 15 , 983

3 7 984

6 2 994

8 2 1 001

8 1 998

Total: 33 Mean: 987

It has been agreed by the participants in the collaborative assay that
the potency of the preparation examined be taken as 990 jug equiv./mg,
in terms of the Reference Preparation, which is regarded as substantially
pure tetracycline hydrochloride. This is a convenient figure, approximating
closely to the two calculated values. It must be noted that throughout
this report reference has been made to activity in terms of tetracycline
hydrochloride rather than of tetracycline base. The reason for this is that
the activity of the FDA Standard is already defined in terms of the hydro-
chloride, and it is the practice of the WHO Expert Committee on Bio-
logical Standardization to respect existing well-established standards
wherever possible. Furthermore, the International Unit of Chlortetracycline
is already defined in this way.

In accordance with the decision of the WHO Expert Committee on
Biological Standardization, the International Unit of Tetracycline is defined
as nearly as possible equivalent to the activity of 1 ,ug of pure tetracycline
hydrochloride. The material examined is therefore established as the
International Standard for Tetracycline, and the International Unit of
Tetracycline is defined as the activity contained in 0.00101 mg of the
International Standard for Tetracycline.
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Annex
PARTICIPANTS IN THE COLLABORATIVE ASSAY

OF THE PROPOSED INTERNATIONAL STANDARD FOR TETRACYCLINE

CANADA Dr L. Greenberg
Laboratory of Hygiene
Department of National Health and Welfare
Ottawa

DENMARK Dr Erna Lund
Department of Antibiotics, Statens Seruminstitut
Copenhagen

HUNGARY Dr I. Horvath and Mr. A. Mizsei
Biological and Analytical Department
Research Institute for the Pharmaceutical Industry
Budapest

INDIA Dr K. Ganapathi
Hindustan Antibiotics
Pimpri, near Poona
Bombay

ITALY Professor D. Marotta
Istituto Superiore di Saniti
Rome

UNITED KINGDOM OF
GREAT BRITAIN AND
NORTHERN IRELAND

UNITED STATES OF
AMERICA

Dr J. H. Humphrey and Mr J. W. Lightbown
Department of Biological Standards
National Institute for Medical Research
London

Dr D. C. Grove
Division of Antibiotics, Food and Drug Administration
Department of Health, Education, and Welfare
Washington, D.C.
Mr F. Howard Hedger
Analytical Laboratories
Chas. Pfizer & Co., Inc.
New York

RESUME

L'Etalon international de Tetracycline est une preparation hautement purifi6e de
chlorhydrate de tetracycline. I1 a et6 soumis a des essais dans 8 laboratoires de 7 pays
et compare 'a l'etalon de travail de la Food and Drug Administration des Etats-Unis
d'Am6rique. D'apres les resultats de ces essais, l'Unite internationale de T6tracycline
a ete d6finie comme correspondant a l'activite exercee par 0,00101 mg de l'Etalon inter-
national. Elle est 6quivalente (a la plus grande approximation possible) a l'activit6 de
I,g de chlorhydrate de tetracycline pur.
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