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SYNOPSIS

The first attempt to set up an international standard for oxy-
tetracycline, using oxytetracycline hydrochloride, failed because of
difficulties in obtaining a preparation whose moisture content was
uniform after distribution into ampoules. A preparation of dihy-
drate of oxytetracycline base was obtained instead, and was com-
pared in an international collaborative assay with a sample of
oxytetracycline hydrochloride, which was the current working
standard of Chas. Pfizer & Co., Inc., USA. The results of the
collaborative assay showed that the potency of the dihydrate was
uniform, and that it was a suitable preparation for use as the Inter-
national Standard.

Evidence was obtained, however, that the reference preparation
at the time of examination was less potent than had been originally
supposed, and that it was hydrated. The potency of the proposed
international standard was recalculated after allowance for water
in the reference preparation, and the resulting biological potency
agreed well with that to be expected on the basis of the physico-
chemical properties of the preparation. It was agreed, therefore,
that the recalculated values should be used, and the preparation of
oxytetracycline base dihydrate used in the collaborative assay is
established as the International Standard for Oxytetracycline with
a potency of 900 International Units per mg.

First Attempt to Prepare an International Standard for Oxytetracycine

At the fourth session of the WHO Expert Committee on Biological
Standardization, held in Geneva in 1950,a the Department of Biological

a World Health Organization, Expert Committee on Biological Standardization (1951) Wld Hith
Org. techn. Rep. Ser. 36, 9
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904 J. H. HUMPHREY AND OTHERS

Standards, National Institute for Medical Research, London, was author-
ized to obtain material for an international standard for oxytetracycline
(Terramycin). One hundred grams of a single batch of oxytetracycline
hydrochloride were obtained through the generosity of Chas. Pfizer & Co.,
Inc., of Brooklyn, N.Y., USA. After preliminary examination at the
National Institute for Medical Research, the material was distributed into
ampoules, which were left in vacuo over P205 for five days, and were filled
with pure dry nitrogen before sealing in the usual way. Examination of
two ampoules chosen at random showed that the optical rotation and the
ultraviolet absorption spectrum corresponded to published values, and
that the weight loss in four hours over P205 at 560C and I0,u Hg was 0.4%.

This material was distributed for an international collaborative assay
to the participating laboratories.a The reference preparation consisted of a
highly purified sample of oxytetracycline base dihydrate, which was the
current master standard of Chas. Pfizer & Co., Inc. This material was
originally considered to contain 92.5 % pure base, but was dried in vacuo
over P205 at the National Institute for Medical Research, losing 6.3%
weight, and the preparation as used in the collaborative assay was considered
therefore to contain 98.7% of the pure base.

In the following account, participating laboratories are referred to by
an arbitrarily chosen letter only. The results of the first collaborative assay
are given in Tables I and II. They revealed discrepancies which were far

TABLE 1. RESULTS OF BIOASSAYS IN FIRST COLLABORATIVE ASSAY

Potency
Laboratory Method Organism of proposed

_s ta

A plate Staphylococcus aureus 946

plate Bacillus cereus 802

B plate Sarcina lutea ampoule 1 858

ampoule 2 827

C turbidimetric Klebsiella pneumoniae ampoule 1 964

ampoule 2 960

D plate Bacillus pumilus 905

plate Bacillus pumilus 1057

plate Bacillus pumilus 975

E turbidimetric Klebsiella pneumoniae 882

* In terms of reference preparation 987ug/mg.

a Mr. J. Gibbard, Department of Health and Welfare, Ottawa, Ontario, Canada.
Dr E. Lund, Statens Seruminstitut, Copenhagen, Denmark.
Dr J. H. Humphrey and Mr J. W. Lightbown, National Institute for Medical Research, London, N.W.7,

England.
Dr D. C. Grove, Department of Health Education and Welfare, Food and Drug Administration, Wash-

ington 25, D.C., USA; Dr F. Howard Hedger, Chas. Pfizer & Co., Inc., Brooklyn 6, N.Y., USA.



Method

ultraviolet
absorption

ultraviolet

absorption

ultraviolet

absorption

chemical

ultraviolet

absorption

chemical

Potency of
proposed standard

1015 *
ampoule 1

1040

968*

937*

805*
ampoule 2

733

922*

932

903*

t 893

911 *

901

a 894

. 008**

927**

922**

1014**

900**

891**

920*

923**

905

* In ag/m by simultaneous comparison with reference preparation rated
at 987Fgpmg.

** Potency calculated from empirical equations in use in each laboratory
relating absorption at various wavelengths to potency of samples.

greater than could be accounted for by the error of the methods used, and
for this reason- not all were subjected to statistical analysis. It will be seen

that the potencies assigned to the proposed international standard prepara-

tion varied by approximately 13 %. Although there had been no reason to
suspect any variation between ampoules, and the method used for distri-
bution into ampoules had previously proved satisfactory for all preparations
of other materials, it appeared that some such variation must underlie the
discrepancies observed. Fifteen ampoules of the proposed international
standard preparation were therefore compared against each other by
biological and chemical methods at the National Institute for Medical
Research. The results, given in Table III, showed that there was in fact an

INTERNATIONAL STANDARD FOR OXYTETRACYCLINE

TABLE II. RESULTS OF PHYSICAL OR CHEMICAL ASSAYS
IN FIRST COLLABORATIVE ASSAY

Laboratory

B

C

D

E
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TABLE 1II. COMPARISON OF AMPOULES OF FIRST PROPOSED
INTERNATIONAL STANDARD OXYTETRACYCLINE AT THE

NATIONAL INSTITUTE FOR MEDICAL RESEARCH AGAINST AN
AMPOULE SELECTED AT RANDOM

Ampoule no. Biological potency Chemical assay

1 97.4 98.5

2 91.5 87.5

3 98.6 100

4 95.3 98.5

5 89.9 86.5

6 101.9 98

7 100 100

8 98.6

9 97.7

10 £8.5

11 98.5

12 95.6

13 89.4

14 86.2

15 98.5

inter-ampoule variation of up to 12% in potency, which was shown by
5/15 ampoules. Although preliminary examination of ampoules selected
at random had shown the moisture content of both the proposed standard
and the reference preparations to be negligible, it was possible that this
finding was due to chance. Ten more ampoules were accordingly examined
for moisture content by the Karl Fischer method, and 4/10 were found to
contain water in proportions similar to the deficiencies in potency already
observed.

It appeared, therefore, that a variable moisture content in the ampoules
of the proposed international standard preparation could provide an imme-
diate explanation of the discrepancies obtained by collaborators in the
international assay.

In an effort to discover the reason for the variable moisture content,
and to obtain a preparation which could be dried without becoming hygro-
scopic, a crystallographic and X-ray study of oxytetracycline hydrochloride
was made by Kennard et al.a at the National Institute for Medical Research.
The conclusions reached were: that oxytetracycline hydrochloride com-
monly occurs as a hydrate; that the stable anhydrous form described in the

a Kennard, 0. M., Cornforth, J. W., Humphrey, J. H. & Lightbown, J. W. (to be published in Anti-
blot. and Chemother).
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literature is now very difficult to obtain; and that for these reasons the
hydrochloride of oxytetracycline was not suitable for use as the international
standard.

Second Attempt to Prepare an International Standard for Oxytetracycline

The failure of the first attempt to set up an international standard was
reported at the sixth session of the Expert Committee on Biological
Standardization in October 1952,a and the Department of Biological
Standards was authorized to obtain a new preparation.

In consultation with the manufacturers, it was decided to use a prepa-
ration of the dihydrate of oxytetracycline base, instead of the hydrochloride.
Such a preparation was obtained through the generosity of Chas. Pfizer
& Co., Inc. The moisture content upon receipt corresponded to that ex-
pected for a dihydrate ofoxytetracycline. It was known that such a preparation
loses a variable amount of water when dried over even mild desiccating
agents, but that it has a constant composition if drying is avoided. The
preparation was therefore distributed into ampoules in an atmosphere of
50% relative humidity at the National Institute for Medical Research, and
12 ampoules, selected at random, were tested for homogeneity (by an
accurate bioassay method) and for moisture content. These tests (which
are reported in the Annex, page 912) showed no significant differences
between the ampoules, and since the material appeared to conform to
published physical criteria for oxytetracycline base it was considered to be
suitable for use as the international standard. A second international
collaborative assay was therefore arranged.b The instructions and sugges-
tions submitted to the participants are transcribed in the Annex (page 912).

Collaborative Assay

The reference preparation
The reference preparation, described in the Annex, consisted of a sample

of oxytetracycline hydrochloride which was the current working standard
of Chas. Pfizer & Co., Inc., the sole manufacturers, and which was con-
sidered by them, on the basis ofmany assays, both chemical and biological,
to contain 90% oxytetracycine base (i.e., to contain 900 jig equivalents per
mg). Upon receipt at the National Institute for Medical Research, the loss
in weight of a sample of the material on drying for three hours at IOOOC
in vacuo over P20, was found to be 6.3 %. The material was distributed
into ampoules without further drying. These ampoules were tested for
moisture content by the Karl Fischer method, and the material was found
to contain 5.4% water by this method.

a World Health Organization, Expert Committee on Biological Standardization (1953) Wld Hlth Org.
techn. Rep. Ser. 68, 16

b See participants named in footnote on page 904.
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Results of the assay

The results of the collaborative assay have been analysed and are sum-
marized in Table IV. All the results have been included with no attempt to
adjust for heterogeneity or invalidity of individual assays, since in the assays
with large weights the heterogeneity and invalidity appear to be similar to
those discussed with reference to previous collaborative assays of anti-
biotics-i.e., to be a consequence of the very high precision of the bioassay
methods now in use. The weighted estimates for the biological assays are

TABLE IV. RESULTS OF SECOND COLLABORATIVE ASSAY

Method Number|of assays

P!ate (Staphylococcus
aureus)

Plate (Sarcina lutea)

Chemical (FeCI,)

Turbidimetric (Micro-
coccus pyogenes)

Chemical (FeCI,)

Chemical (ultraviolet)

Potency I

4 1.05

12 1.01

_ 1.02

2

Plate (Bacillus 8
pumilus)

Chemical (ultraviolet)

Turbidimetric (Kleb- 30
siella pneumoniae)

Chemical (FeCIJ)

' Moisture ' content **
(%)

Weight Provisional

(mg) Reference inter-
preparation national

standard

10 922

I'
386 778 5

1.08 29670

1.05

1.05 -

1.03 133 258

1.01

1.06

1.01

6.94

6.8

6.85

7.12

321 934

Comments:
Laboratory A : Two methods used estimates homogeneous within themselves but heterogeneous

with regards to each other.
Laboratory B: 8 assays valid, 4 combined curvature. 12 estimates heterogeneous.
Laboratory C : I valid, I departure from parallelism estimates homogeneous.
Laboratory D : 2 methods used; estimates slightly heterogeneous.
Laboratory E: Yielded 5 direct estimates of potency which were heterogeneous.

* All estimates are made on an equivalent weight basis.
** When given

Laboratory

A
__ A

B

D
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heterogeneous (x2 = 87.17; d.f. = 4; P = .001), but if they are nevertheless
combined the over-all potency is 1.03 1, with 5 % limits 1.026-1.036. This
figure is very close to the mean potency derived from the chemical or spectro-
scopic comparisons, namely 1.028. Combination of the results appears
to be justified, although it must be realized that the limits of error are
considerably underestimated. The method of semi-weights (Bliss a) could,
of course, be applied in this case, but it was not considered necessary to do
so since the various potency estimates do not differ widely in absolute value.

Suitability of the preparation

Oxytetracycline is at present issued largely in the form of the hydro-
chloride, and it is necessary to ensure that a standard composed of oxy-
tetracycline base is suitable for comparison. Since oxytetracycline base
when dissolved in a suitable quantity of HCI becomes hydrochloride, no
difficulty should arise. In biological assays performed at the National
Institute for Medical Research, however, an apparent difference in stability
between the proposed international standard and the reference preparation
became evident during the course of the assays. (These were large plate
assays, using agar seeded with spores of Bacillus pumilus, and employing
64 cups on each plate in a conventional randomized Latin square design.)
It was found that the potency of the proposed international standard prepa-
ration relative to the reference preparation appeared to vary with the length
of the incubation period before measurement of the inhibition zone dia-

FIG. 1. CRUDE POTENCY RATIOS OF PROPOSED INTERNATIONAL STANDARD
VERSUS REFERENCE PREPARATION AS DETERMINED IN THE SAME ASSAY

1.30 1.30

1.25 -1.25

E 1.20 1.20

.1.15 -0.5

0.Io lo S2 25

Hours of incubation WHO 5398

o 0

___Separate assays without oxine treatment

o_---- Assay after oxine treatment of solutions of both preparations

a Bliss, C. 1. (1952) Statistics of bioassay with special reference to the vitamins, New York, p. 580
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910 J. H. HUMPHREY AND OTHERS

meters. Assays were performed to check this observation, the zones being
measured at frequent intervals during incubation, and the estimate of
potency being determined for each set of measurements. Some results are
illustrated graphically in Fig. 1 from which it appears that during incuba-
tion up to 10-11 hours, there is relatively little change in potency ratio, but
that after this time the change is rapid. Similar results were obtained when
the proposed international standard was assayed against a different sample
of oxytetracycline hydrocholoride, but when two samples of oxytetracycline
hydrochloride or two different samples of oxytetracycline dihydrate were
assayed against each other, no such change in potency ratios was observed.
This discrepancy was shown not to depend upon any differences of pH or
of ionic strength of the solutions, and it appeared to be due to a more rapid
inactivation of the hydrochloride than of the base under the assay condi-
tions (in which the medium becomes gradually alkaline owing to the
metabolic activity of the organisms). Such a difference in stability might
depend upon many factors, but the possibility of catalysis by a trace of
some associated heavy metal a in the hydrochloride is suggested by the
observation that, after treatment of the solutions before assay with a solu-
tion of 8-hydroxyquinoline in chloroform, the potency ratio no longer
varied with time. The assays used for the contribution from the National
Institute for Medical Research to the international collaborative assay
were all read after less than 10-11 hours' incubation.

The other participants used a variety of different micro-organisms, and
two used turbidimetric methods with short (3-4 hours) incubation periods;
none reported potencies at more than one incubation period, and conse-
quently none observed discrepancies such as those found at the National
Institute for Medical Research. Furthermore, the results of all participants,
using both biological and chemical assay methods, agree well (despite
statistically significant heterogeneity). It appears, therefore, that valid com-
parison of the proposed standard with oxytetracycline hydrochloride is
possible, and that the proposed standard is suitable for its purpose.

Proposals for the unit

It has been the practice, in establishing international standards for anti-
biotics obtainable in almost pure states, to arrange that the unit should be
as nearly as possible equal to the activity of 1 ,g of the pure substance.
In the present instance, a difficulty arises, because the reference preparation,
as it was used in the collaborative assay, cannot have contained 90% of
oxytetracycline base. Even if it were pure oxytetracycline hydrochloride,
after making allowance for the content of HCI (7.3 % in the pure anhydrous

a Subsequent analysis of one of the samples tested showed the presence of metals (in parts per million)
as follows: Fe 25; Cu 1.3; Mn 0.2. It seems unlikely that any of these could be concerned.



INTERNATIONAL STANDARD FOR OXYTETRACYCLINE 911

compound) and the observed loss of weight on drying (approximately 6.9 %,
of which 1.4% may be due to HCl and 5.5 % is due to water), the percentage
of oxytetracycline base could not have been more than 87.2 %-i.e., approxi-
mately 870 jig equivalents per mg. Very careful re-examination of the
sample of oxytetracycline hydrochloride which was first proposed for use
as the international standard preparation, but after rejection for this purpose
had been allowed to come into equilibrium with atmospheric moisture and
then sealed, showed that it also lost 6.980% weight when dried at IOOOC
for 3 hours in vacuo, and that in bioassay and ultraviolet absorption it
was almost identical with the reference preparation. The moisture content
of the reference preparation was found to be 6.3 % on the receipt of the
material at the National Institute for Medical Research, and it is suggested
that either at or since the time when the original potency of 900 ,tg equiv-
alents per mg was assigned by the manufacturers, the reference preparation
had taken up moisture to form a relatively stable hydrate. In support of
this last suggestion, there is crystallographic evidence that the crystal
structure of the reference preparation differs from the published descrip-
tions of anhydrous oxytetracycline hydrochloride. If it is assumed that the
reference preparation consisted of substantially pure oxytetracycline HCl,
which had taken up moisture, and that its actual content of oxytetracycline
was 87 %, the oxytetracycline content of the proposed international standard
would be 89.7%. Further evidence was furnished by comparisons, made
by the manufacturer, of the two preparations in terms of a new internal
standard, which they had set up since the time when the reference
preparation was provided. In terms of this manufacturer's standard, the
reference preparation was found to have a potency very considerably less
than the 900 jug per mg originally assigned to it, and the international
standard preparation was found to have potencies of 896 ,-g per mg (bio-
logical assay) and 905 (chemical assay). These values lie very close to the
results of the international collaborative assay, if they are interpreted as
suggested above.

At the eighth session of the Expert Committee on Biological Standard-
ization held in October, 1954 a it was agreed, in the light of the above
results, that the preparation of oxytetracycline dihydrate used in the colla-
borative assay should become the International Standard for Oxytetra-
cycline with a potency of 900 International Units per mg, subject to the
agreement of the participants in the assay. This agreement has been received,
and the preparation of oxytetracycline dihydrate is now established as the
International Standard for Oxytetracycline with a potency of 900 Inter-
national Units per mg, i.e., one International Unit is contained in 0.00111
mg of the standard preparation. For practical purposes the unit may be
considered to be equivalent to the activity of 1 ,ug of pure oxytetracycline.

a World Health Organization, Expert Committee on Biological Standardization (1955) Wld Hlth Org.
techn. Rep. Ser. 96, 12
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Annex

COLLABORATION ASSAY OF PROPOSED
INTERNATIONAL STANDARD FOR OXYTETRACYCLINE:

DIRECTIONS AND SUGGESTIONS AS SUBMITTED
TO PARTICIPANTS

Preliminary biological assays of the proposed international standard against the refer-
ence preparation have been made at the National Institute for Medical Research, London.
These assays have been performed by an accurate plate method, using a strain of Bacillus
pumilus as the test organism. They indicate that even when great care is taken to ensure
that the buffered test solutions of the two preparations are initially at the same pH (4.8),
there is a difference in the stability of the preparations under assay conditions. Thus,
readings of zone diameters after incubation periods up to 10 hours have given results
which accord well with the relative contents of oxytetracycline as judged by physico-
chemical methods of comparison, whereas with longer incubation periods there is a
steady fall in the potency of the reference preparation relative to that of the proposed
standard. This difference may not appear in biological assays using other methods and
different organisms, but collaborators are asked to bear the possibility in mind in designing
their assays.

The proposed international standard preparation

The preparation consists of 100 g of oxytetracycline base dihydrate which was received
from Dr H. Hedger, of Chas. Pfizer & Co., Inc., on 21 July, 1953. After preliminary
examination at the National Institute for Medical Research, London, the preparation
was stored at room temperature in a waxed bottle until 2 December, 1953, when it was
distributed into hard glass ampoules. The ampoules were left, for one week, in an atmo-
sphere with 50% relative humidity, after which they were filled with pure dry nitrogen
and sealed. Since then they have been stored at -0OOC. The properties of the preparation
(data supplied by Chas. Pfizer & Co., Inc.) were as follows

25
Optical rotation a D= - 196.OOC (1% in N/10HCl)

Absorbency A 1 %'m in USP (United States pharmacopoeia) or BP (British pharma-

copeia) buffer pH 2.0
at 353 m,u = 282

298 mp = 185
268 m,u = 382

Loss in weight on drying = 7.28% [3 hours at 100°C, 0.1 mm Hg over Mg (Cd04)2]
After distribution into ampoules, 10 were selected at random and the moisture content
was estimated (3 hours at 1000C, 0.1 mm Hg over P205). The same 10 samples were
assayed biologically against one another, using a plate method with a total of 640 cups.
The moisture contents averaged 7.12% (range 6.87-7.23), and there was no significant
difference between the potencies of any of the samples.

It is considered that there is unlikely to be any ampoule-to-ampoule variation in this
preparation. The oxytetracycline content, according to the manufacturers, is 919,g
equivalents per mg.

912
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The reference preparation

The reference preparation consists of 1.5 g of oxytetracycline hydrochloride, lot
42201-51110, received in a rubber-capped vial from Dr H. Hedger, of Chas. Pfizer & Co.,
Inc., on 2 April, 1954. The moisture content of a portion of the preparation was measured
upon receipt at the National Institute for Medical Research, London, and was found to
be 6.3 %. The remainder was immediately distributed into ampoules, with the minimum
possible exposure, in an atmosphere with relative humidity 52 %. The filled ampoules were
kept in a partially evacuated desiccator without desiccant, and were then filled with pure
dry nitrogen and sealed.

The oxytetracycline content of the preparation, as estimated by the manufacturers in
terms of their dihydrate base standard, was 900 ,g equivalents (result of 50 bioassays and
25 chemical assays). It is pointed out that the preparation tends to pick up moisture,
and that it should be handled in closed containers during weighing operations. Examina-
tion of some of the finally sealed ampoules at the National Institute for Medical Research,
London, has shown that the preparation loses approximately 6% weight on heating at
100°C for 3 hours over P205 at 0.1 mm Hg. It is therefore desirable that participants who
possess suitable facilities should estimate the moisture content of separate portions of the
contents of ampoules of the reference preparation which they use in their assays.

The collaborative assay

It is suggested that each participant should carry out at least four assays-preferably
two by one method and two by an altemative method. At least one of the methods should
be a biological method. Any recognized method of assay is suitable, provided that the
following criteria are satisfied in any biological method:

(1) The dosage-response relationship is linear. In cases where this is known, only two
dose-levels of standard and unknown need be tested. Where such evidence is not available,
the design of the assay itself should be such as to provide evidence of linearity, namely,
at least three dose-levels of standard and unknown should be tested.

(2) In all cases, the assay should be designed so as to provide, from its own internal
evidence, an estimate of the potency of the unknown in terms of the standard, and fiducial
limits to that estimate. This entails testing at a minimum of two dose-levels of both
standard and unknown.

(3) The design should ensure that factors known to cause variation are eliminated,
when such factors cannot otherwise be adequately controlled. The modifications will be
different for each type of assay, but attention is directed to factors such as

(a) variation between operators;
(b) weighing and dilution errors (duplicate weighings are desirable);
(c) time taken in filling beads or cups.

No statistical analysis need be undertaken by participants. The results should be sent
in their original form to the Department of Biological Standards, at the National Institute
for Medical Research, London, when the over-all analysis will be carried out.

Details of preparations

Five ampoules containing approximately 100 mg of the proposed international
standard oxytetracycline, together with 5 ampoules containing approximately 50 mg of
the reference preparation are available for each participant.

The potency should be expressed in terms of the weight of material in the ampoules
without further drying.

913
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Proposed further action

An implication inherent in the use of a preparation for a standard which is in a different
form from the preparations against which it is assayed (as oxytetracycline base differs
from oxytetracycline hydrochloride) is that some conditions for assay may have to be laid
down which would be unnecessary and undesirable if both preparations were in the same
form. For example, it may be necessary to stipulate that both preparations must be
brought initially to the same pH and the same ionic strength. If the apparent difference
in stability between the two preparations, under bioassay conditions, which has been
observed at the National Institute for Medical Research, London, is confirmed by the
collaborative assay, it may be necessary to prescribe some further conditions for bio-
assays, e.g., that readings should be made within a specified time. This would be tantamount
to basing the comparison of the standard and the reference preparations upon physico-
chemical tests, and stating the conditions under which the results of bioassay may be
expected to give concordant results. In the present instance, both preparations have been
studied extensively, and are of a high degree of purity, so that there is some justification
for such a procedure. Furthermore, in view of previous difficulties in obtaining a uniform
final preparation of oxytetracycline hydrochloride, the use of the dihydrate of the base-
whose uniformity has been confirmed-as the ultimate reference standard, appears to be
the best practical solution, despite the possible difficulties outlined above. The alternative
would be to decide that the proposed standard was invalid for the purpose of comparison
against preparations of oxytetracycline hydrochloride, and that yet another preparation
should be sought. We would be grateful if, when sending their results for analysis,
participants would give their opinion on this matter.

RESUME

En 1950, le Comite d'experts de I'OMS pour la Standardisation biologique ayant
autorise le National Institute for Medical Research, de Londres, a proceder a l'etablisse-
ment d'un etalon international d'oxytetracycline (Terramycine), un essai comparatif fut
organis6, auquel participerent cinq laboratoires. La preparation proposee pour conE-
tituer l'etalon international etait du chlorhydrate d'oxytetracycline. La preparation de
reference etait un echantillon hautement purifie de dihydrate d'oxytetracycline, utilise
comme maitre-6talon par les fabricants. A la suite du premier examen comparatif, on
observa une variation d'activite allant jusqu'a 13% entre les divers resultats. Ces diffe-
rences etaient dues a la teneur en humidite, qui variait d'une ampoule a l'autre. Les
etudes effectuees pour eliminer cette cause d'erreur aboutirent a la conclusion que le
chlorhydrate d'oxytetracycline ne pouvait convenir comme etalon international d'oxy-
tetracycline.

Une nouvelle preparation, du dihydrate d'oxytetracycline, fut en consequence mise
a l'etude en 1952. La preparation de reference etait du chlorhydrate d'oxytetracycline qui
devait contenir, d'aprEs les estimations des fabricants, 90% d'oxytetracycline base. 11
apparut, au cours des essais, qu'il existait une difference de stabilite entre la preparation a
essayer et la preparation de reference: l'activite de la substance-etalon proposee variait,
selon le temps qui separait l'ensemencement des plaques de la lecture des resultats (en
l'occurrence le diametre de la zone d'inhibition). Cette variation etait evidente et rapide
10-11 heures apres ensemencement. Elle ne se manifestait que lorsque l'on comparait
l'activite du dihydrate d'oxytetracycline (etalon propose) au chlorhydrate (preparation
de reference), mais non dans la comparaison de divers echantillons du meme sel d'oxy-
tetracycline.

Afin de supprimer cette cause d'erreur, les resultats sont lus au plus tard 10-11 heures
apres ensemencement.

914



INTERNATIONAL STANDARD FOR OXYTETRACYCLINE 915

La preparation de dihydrate d'oxytetracycline ayant et consideree comme remplissant
les conditions voulues, a ete choisie comme Preparation Etalon internationale. L'unit6
d'activite a Wt6 definie comme I'activite exercee par 0,00111 mg de la Preparation Etalon
internationale, celle-ci contenant 900 Unites internationales par mg.

Dans la pratique, on peut considerer que l'Unite internationale d'Oxytetracycline
equivant 'a I tg d'oxytetracycline pure.


