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SYNOPSIS

In 1950 the Department of Biological Standards, National
Institute for Medical Research, London, was authorized by the
WHO Expert Committee on Biological Standardization to prepare
the Second International Standard for Penicillin. A single batch
of specially recrystallized sodium penicillin G was obtained and
11 laboratories in seven different countries were requested to take
part in its collaborative assa:. 112 ass, s were carried out, of
which 101 were done by cup-plate me.hicL' - 'a either Stanhvlo-
coccus aureus or Bacillus subtilis. The results were subjected to
standard methods of analysis, on the basis of which the authors
define the Second International Standard for Penicillin as containing
1,670 International Units (IU) per mg, with limits of error
(P = 0.05) of 1,666-1,674 IU/mg. The International Unit is
therefore redefined as the activity contained in 0.0005988 mg of
the Second International Standard for Penicillin.

In 1950 the stock of the existing (First) International Standard for
Penicillin was running short, and the WHO Expert Committee on Biological
Standardization at its third session in Geneva 7 authorized the Department
of Biological Standards, National Institute for Medical Research, London,
to obtain a suitable preparation of penicillin for the proposed Second
International Standard and to institute an international collaborative assay
of its potency in terms of the existing standard.

Through the generosity of a British manufacturing firm, 30 g of a single
batch of specially recrystallized sodium penicillin G was obtained. This

* This article will also be published, in Spanish, in the Boletin de la Oficina Sanitaria Panamericana.
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material was examined by a microchromatographic method and was
estimated to contain 99.9% total penicillins, made up as follows (w/w)

Penicillin Qu2ntiry
G 98.5%
F 1.0%
U6 0.2%
U1 0.1%
X 0.1%
D 0.1%
K trace

Before it was made up into ampoules, assays were performed on the
material, giving the following provisional potencies: by biological assay
against the First International Standard, 1,665 International Units (IU)
per mg ± 0.78 %; and by iodometric assay against a carefully standard-
ized subsidiary standard, 1,657 IU/mg.

The moisture content was estimated at less than 0.2%. An accelerated
degradation test showed no detectable loss of potency after heating for four
days at 1000 C. The material was distributed in February 1951 into pre-
viously tested ampoules, each containing approximately 25 mg. Filling was
carried out in a sterile area with a 20% relative humidity. The ampoules
were dried over phosphorus pentoxide in vacuo at room temperature for
10 days, filled with pure dry nitrogen at atmospheric pressure, and sealed.
Since then, all ampoules have been kept at -1I0 C.
A further supply of the same material was made up into ampoules at

the same time and has since been used as the British Standard for Penicillin.
In order to determine the unitage to be assigned provisionally to the British
Standard, two laboratories in the United Kingdom carried out assays of
the potency of the proposed new standard and, as a result of these assays,
the British Standard was provisionally assigned a unitage of 1,675 IU/mg.
This figure, it was recognized, would be subject to alteration in the light of
the large-scale international collaborative assay required for the establish-
ment of the same material as the International Standard.
A memorandum describing the proposed new International Standard

and the type of assay required was drawn up by the Department of Biological
Standards and sent to each of the 11 laboratories in seven different countries
which had agreed to participate in the collaborative assay. A copy of this
memorandum is reproduced as Annex 1 to this report (see page 26); and
a list of the names and addresses of participants is given in Annex 2, page 27.
Throughout the report itself laboratories will be referred to by a number
only, and not by name.

Methods

Participants were asked to carry out assays by at least two methods
wherever possible; it was hoped that in this way a comparison of the results
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by different methods in any one laboratory would be practicable. No
attempt was made to specify suggested methods, since the technique of
assay varies so greatly, and depends so much on the existing apparatus,
that any attempt at standardization would probably be impracticable. If a
laboratory used the same technique but with two different organisms,
this was classified as two different assay methods.

There were very few instances where the assay methods in different
laboratories resembled one another in the details of the technique. Never-
theless, the great majority ofassays were done by one or other variety of cup-
plate method; moreover, the two organisms most usually employed in
this type of assay were Staphylococcus aureus and Bacillus subtilis. For the
purposes of comparative analysis, therefore, we have regarded all assays
with the cup-plate design using S. aureus as a single method.

Table I lists the numbers and types of assays carried out in the different
participating laboratories. We have considered as one separate assay

TABLE I. SUMMARY OF NUMBER AND TYPE OF ASSAYS CARRIED OUT BY
PARTICIPATING LABORATORIES

Laboratory Number of assays Method used Organism used

Staphylococcus aureus

Bacillus subtilis

Staphylococcus aureus

Bacillus subtilis

Staphylococcus aureus

Bacillus subtilis

Staphylococcus aureus

Staphylococcus aureus

Bacillus subtilis

Staphylococcus aureus

Bacillus subtilis

Staphylococcus aureus

Staphylococcus aureus

Bacillus subtilis

Neisseria gonorrhoea

Staphylococcus aureus

Staphylococcus aureus

Staphylococcus aureus

Staphylococcus aureus

Cup-plate
Cup-plate
Turbidimetric

Cup-plate

Cup-plate

Cup-plate

Cup-plate

Cup-plate

Cup-plate

Cup-plate

Cup-plate

Cup -plate

Turbidimetric

Cup -plate

Cup-plate

Cup-plate

Cup-plate

Cup-plate

Cup -plate

Serial dilution

Cup-plate

8

8

8

4

8

12

12

12

8

2

3

2

2

1

1

1

12

Total 112

2

3

4

5

6

7

8

9

10

11

1
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each set of data from which one estimate of potency has been computed.
It will be seen that 112 assays have been carried out in all and that, of these,
101 are cup-plate assays; moreover, of the cup-plate assays 60 were done
with S. aureus and 40 with B. subtilis. It has thus been possible to differen-
tiate the assays into two main types which can be compared in respect of
their effectiveness.

Standard methods of analysis have been used in all cases. Most assays
were treated by analysis of variance, the potency and limits of error being
calculated in the usual way. In one case (Laboratory 10) it was not possible
to do this, owing to the design of the assay; the mean potency for each
assay in this laboratory was calculated from the mean of the logarithms
of the individual potency estimates, which were based on graphical approxi-
mations, the weight attaching to the mean potency being calculated directly
as the reciprocal of the variance of the mean potency. In one further case
(Laboratory 7) one of the assays was designed on the " standard curve "
method and the error was calculated on the basis of the slope of the standard
curve only, no test for parallelism of the dosage-response lines being possible.

The combination of the results of different assays was done by an
approximate method6 which has previously been used in the analysis of
the international collaborative assays of the standard preparations of
digitalis,5 sulfarsphenamine,l and insulin.4 The weighted mean potency is
calculated from the following equation:

M £WMM- W

where W is the reciprocal of the variance of each estimate of potency'
and the approximate limits of error ofM are given by

M ± ts-

where

sK =-\V(M) = _

The limits of error thus obtained are approximate rather than exact
fiducial limits but, provided that the estimates of potency combined are
homogeneous, and that it is always remembered that the approximation
will tend to underestimate the limits, the method is a satisfactory one in
practice.

Tests for the homogeneity of the estimates of potency have been done
by a x2 test, making use of the approximate relationship

X =EW(M_M)2.
The number of degrees of freedom is one less than the number of assays.
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Results

Cup-plate assays using S. aureus

Sixty assays of this type were carried out and the results are summarized
in table II. Of these assays, the 12 carried out by Laboratory 11 are un-
fortunately invalid since the comparisons of the proposed new standard
were not made against the existing International Standard. Analysis
reveals that in two laboratories (Laboratories 4 and 9) there is significant
heterogeneity of the estimates of potency at the P=0.01 level of probability,
and that in another (Laboratory 5) there is significant heterogeneity at the
P=O.05 level of probability. In similar collaborative assays in the past,
it has been accepted that, if there is more than one chance in a hundred
that the results are homogeneous, this would be interpreted as absence of
significant evidence of heterogeneity, and on this basis the results of Labora-
tory 5 could be accepted. In the case of Laboratory 9, the results of the
three assays were widely different, but since the total weight from this
laboratory is small and since the mean of the three results falls close to the
overall weighted mean, its inclusion will influence the final weighted mean

TABLE II. RESULTS OF ASSAYS BY CUP-PLATE METHOD USING S. AUREUS

Laboratory Number
No. of assays

1

2

3

4

5

6

7

8

9

10

11

8

4

7

12

8

2

2

1

3

1 (16**)
12

Weighted
mean

potency

1,661

1,647

1,722

1,659

1,658

1,715

1,705

1,713

1,713

1,679

Total
weight

79,395

71,054

138,132

167,456

330,285

4,532

19,201

11,141

13,882

14,156

Invalid

Average
weight

per assay

9,924

17,764

19,733

13,955

41,286

2,266

9,601

11,141

4,627

14,156

Homogeneity of
.estimates of potency

1.11 -

3.31 -

9.12 -

65.10 <0.001

17.15 <0.02

1.51 -

0.21 -

52.53

8.23

<0.001

1Total 60 - 849,234 14,154 I_

* Values of P are only given in this and all subsequent tables if less than 0.05 (i.e., when there
is evidence of heterogeneity).

** The weighted mean potency for this laboratory was calculated from a number of Individual
estimates of potency by a direct method. The results were analysed to give 16 estimates of potency
with corresponding weights, and these were combined to give a single estimate which otherwise
has been regarded as a single assay. The value of X', however, is a measure of the homogeneity
of the 16 estimates of potency and should be tested with 15 degrees of freedom.



20 J. H. HUMPHREY, M. V. MUSSETT & W. L. M. PERRY

potency very little. The case of Laboratory 4 is much more difficult. It was,
however, decided not to exclude the results for reasons which are discussed
later.

The weighted mean potency for all assays by this method is 1,671 IU/mg,
and the total weight (2W) of this estimate is 849,234. This is an over-
estimate of the weight, however, since the homogeneity between the labora-
tories is very unsatisfactory. X2 is 36.99 on 9 degrees of freedom. The
probability of obtaining such heterogeneity purely by chance is less than
1 in 1,000. The implications of this finding are discussed later.

Cup-plate assays using B. subtilis

Forty assays of this type were performed and the results are summarized
in table III. All assays are valid; there is no evidence of heterogeneity in
the estimates obtained in any one laboratory with the single startling
exception of Laboratory 4. Here again, the estimates are very significantly
heterogeneous. Combining all the results gives a weighted mean potency of
1,680 IU/mg with a total weight of 636,967. There is little heterogeneity
between the estimates of potency obtained in the different laboratories, X2
being 12.71 on 5 degrees of freedom, corresponding to a probability of
0.02-0.05-i.e., an acceptable level by previous standards.

TABLE III. RESULTS OF ASSAYS BY CUP-PLATE METHOD USING B. SUBTILIS

Weighted Average ~Homogeneity of
Laboratory Number Weigte Total Averaget estimates of potency

Laboratory of assays potency weight per assay

1 8 1,673 124,956 15,620 2.39 _

3 8 1,658 177,514 22,189 6.75 -

4 12 1,697 86,400 7,200 40.32 <0.001

5 8 1,693 232,282 29,035 5.05 -

6 3 1,717 6,784 2,261 0.22 _

8 1 1,728 9,031 9,031 - -

Total 40 636,967 15,924

The mean potency by this method was then compared with the mean
potency by the S. aureus method, and there was found to be no significant
difference between the two (X2=2.36 on 1 degree of freedom, i.e., P > 0.1).
This is a surprising finding, in view of evidence obtained in other ways.
It was discovered that the estimates of potency obtained by all methods in
individual laboratories were very heterogeneous (table IV). Yet, as we have
seen (tables II, III), there is comparatively little heterogeneity between
estimates obtained by any one method in individual laboratories. It was sus-
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pected, therefore, that the heterogeneity was due to an inherent difference
between the methods; and this is true when any single laboratory is con-
sidered separately (table V). It is evident that the mean estimates obtained
by the S. aureus and B. subtilis methods differ significantly in Laboratories 1,

TABLE IV. HOMOGENEITY OF ESTIMATES OF POTENCY IN INDIVIDUAL
PARTICIPATING LABORATORIES: BY ALL ASSAY METHODS

Homogeneity of estimates
Laboratory Total number of potency

No. of assays by Total weight
all methods X

1 24 1,708,949 66.65 <0.001

2 4 71,054 3.30 >0.3

3 15 315,646 36.84 <0.001

4 24 253,856 110.92 <0.001

5 16 562,567 33.36 <0.01

6 7 49,539 8.40 >0.2

7 2 19,201 0.21 >0.5

8 3 29,696 3.62 >0.1

9 3 13,882 52.53 <0.001

10 2(32*) 39,189 11.42 >0.99

* See footnote ** to table 11.

TABLE V. HOMOGENEITY OF ESTIMATES OF POTENCY
IN INDIVIDUAL PARTICIPATING LABORATORIES:

BY INDIVIDUAL ASSAY METHODS

+ = estimates heterogeneous
- = estimates not heterogeneous at P > 0.99 level of probability

Heterogeneity of estimates of potency
Laboratory within within with

No. Staphylococcus Bacillus subtilis all assays
aureus method method Y

1 - +

2 -

3 - - +

4 + + +

5 - - +

6 --

7 -

8 --

9 + +

10 -
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3, and 5-i.e., in those laboratories in which the total weight of the assays
is large. In Laboratories 1 and 5 the estimated potency by the S. aureus
method was lower, and in Laboratory 3 it was higher, than the estimated
potency by the B. subtilis method. The lack of discrepancy between the
two overall estimates by the two methods can thus only be due to a cancelling-
out of these differences when the results from all laboratories are combined.

Assays by other methods

In table VI the results of 12 assays by various other methods have been
collected together. There is significant heterogeneity between the different
estimates but, since the only justification for combining these is that of
practical simplicity, this heterogeneity would, if anything, be anticipated.
The weighted mean potency of these 12 assays is 1,665 IU/mg, and the
total weight is 1,577,378.

TABLE VI. RESULTS OF ASSAYS BY OTHER METHODS

Homogeneity
Labora- Number Weighted Average of estimates of
tory Meth od of mean Total weight potency
No. assays potency weight per assay

1 Turbidimetric 8 1,667 1,504,598 188,075 62.64 <0.001

6 Turbidimetric 2 1,612 38,223 19,112 0.14 -

8 Plate (Neisseria
gonorrhoea) 1 1,630 9,524 9,524 -

10 Serial dilution 1 1,676 25,033 25,033 -

Total _ 12 - 1,577,378 131,448 -

Overall weighted mean potency

Table VII summarizes the results obtained by the different methods.
Combining these, we obtain an overall weighted mean potency of 1,670.0
IU/mg with limits of error of 1,665.7 to 1,674.4, or 99.7% to 100.3%.

Discussion

The principal interest of these results, apart from the characterization
of the proposed new standard, lies in the differences observed between the
estimates of potency obtained by different methods and by different labora-
tories.

It is known that there is a contamination of the material used for the
new standard by penicillin F, amounting to 1.0 %, and that there are traces
of other penicillins. Thus differences between the potency obtained with



SECOND INTERNATIONAL PENICILLIN STANDARD

TABLE VIl. SUMMARY OF MEAN RESULTS BY DIFFERENT METHODS OF ASSAY
AND CALCULATION OF OVERALL WEIGHTED MEAN POTENCY

Homogeneity
of estimates of

Number of Weighted Toal potencyMethod of assay valid assays mean weightpotency

Staphylococcus aureus 48 1,671 849,234 195.38 <0.001

Bacillus subtilis 40 1,680 636,967 67.32 <0.005

Other 12 1,665 1,577,378 70.70 <0.001

Total 100 1,670 3,063,579

M = 0.22272, i.e., potency = 1,670 lU/mg

V(M) = .W = 0.0000003264156

-M= 0.0005713M

Log approximate limits of error (P - 0.05) = M ± tsM = 0.22272 ± 0.00112 = 0.22160 to 0.22384

i.e., limits of error (P - 0.05) - 1,665.7 to 1,674.4 IU/mg, or 99.7% to 100.3%

different organisms might be expected on theoretical grounds. It is equally
true, however, that such differences would be apparent and significant only
if the assays were of a very high degree of accuracy. This latter criterion
is amply fulfilled, the total weight from all assays being of the order of
three million. Under such conditions the slightest contravention of the
assumptions which must be fulfilled for valid assay 3 may well be detected
by the heterogeneity in the estimates of potency obtained by different
methods. The fact that such heterogeneity is detected in several cases
between the results obtained using two different organisms in one laboratory
would have supported the view that this contamination was significant,
although small, had the discrepancies in the estimated potencies all been in
the same direction. That this was not the case makes it extremely difficult
to explain the heterogeneity.

For the purpose of characterization of the new standard, it is, however,
fortunate that these differences should cancel themselves out when all the
results are pooled, so that the mean potency obtained by the one method
does not differ significantly from that obtained by the other. On this basis,
we have felt justified in using the weighted mean as a valid estimate of the
potency.

When we consider the case of heterogeneity of estimates obtained in
any one laboratory by the same method, however, we are on much less
secure ground. This heterogeneity was especially marked in the case of
Laboratory 4, where it was highly significant both when S. aureus and when
B. subtilis was used. The problem here arises that the limits of error of a
single determination are considerably narrower than the reproducibility

23
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of the successive determinations would indicate. If we are to attribute this
to contamination of the standard material with other penicillins, we must
assume that the effect of these contaminants interacts with the effect of
changes in technique or in time between assays of the same kind; or that
there is a flaw in the design or technique of the assay which leads to an
underestimate of the true limits of error; or that the material in the ampoules
is not homogeneous. The advisability of including the results of Laboratory
4 in the overall estimate of potency was in some doubt because of these
questions. The mean estimate of potency from all the assays of Laboratory 4
(i.e., 1,672 IU/mg) fell, however, so close to the overall weighted mean
potency of 1,670 IU/mg that to eliminate these particular results would
not appreciably change the final estimate. They were therefore included.
Exactly the same argument applies to the results of the turbidimetric assays
done by Laboratory 1. Here the mean potency was 1,667 IU/mg and in
spite of the heterogeneity (table VI) the results have been included in
computing the overall weighted mean potency.

It is interesting to note that the average weight contributed by each
S. aureus assay is roughly equal to the average weight contributed by each
B. subtilis assay, so that there is, in this respect, little to choose between
the two species of test organism. This is a valid comparison in so far as
each laboratory did roughly the same number of assays by each method; so
that, even though the size of the assay varies greatly as between laboratories,
the discrepancies in size do not greatly affect the comparison of mean
weights.

Another point of interest in the assays is the extremely large total
weight attaching to the overall weighted mean potency; namely, three
million. The collaborative assay must be one of the most precise ever
attempted, and the limits of error finally achieved, underestimated though
they may be at d0.3%, are still sufficiently small to call for comment.
It is true to say that, making every allowance for underestimation of the
true limits, the potency of the new standard has certainly been determined
with an error of less than ± 1%, a degree of precision quite unattainable
with most biological assays. The truth of this is borne out by the following
facts. If we conclude, that, owing to the significant heterogeneity of the
estimates of potency, it is quite unjustifiable to combine the estimates by
calculating a weighted mean, an alternative way of arriving at a final estimate
of potency is to use the unweighted geometrical mean of the estimates-
i.e., the arithmetical mean of all the estimates of log potency-and to
estimate the error of this by calculating directly the standard error of the
mean. When this is done it is found that

unweighted mean potency 1,675.6 IU/mg
limits of error (P=0.05) - 1,662.5-1,688.9 IU/mg (i.e., 99.2%

to 100.8%).
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Thus, even on this direct basis, the error of the mean potency is less
than 1 %, and its range includes the weighted mean potency.

When there is significant heterogeneity between estimates of potency
and the reason for this is presumed to lie in overestimation of the weights
of individual estimates rather than in an impure standard preparation, an
alternative procedure is to correct the weights of the estimates by dividing
by the " heterogeneity factor " (X2/degrees of freedom). This correction
has been made for those groups of assays (tables II, III, VI) in which there
was significant heterogeneity, and a further correction has been made for
the combination of assays by different methods (table VII). This correction
greatly reduces the total weight attaching to the final weighted mean potency
which becomes 964,766 instead of 3,063,579 and the new estimates of
weighted mean potency are as follows:

weighted mean potency = 1,673 IU/mg
limits of error (P=0.05) 1,665.6-1,681.0 IU/mg (i.e.,

99.5% to 100.5 %O).

This correction thus brings the weighted mean potency more nearly into
line with the unweighted mean. Moreover, the corrected limits of error
are still well within ± 1 %.

Since, however, the differences between the three final estimates are so
small, and since the heterogeneity is most probably due to the 1.5% content
of penicillins other than penicillin G in the standard, we have taken the
overall weighted mean potency to be the best available estimate and
have assigned a unitage to the new International Standard for Penicillin
on this basis.
A final comment may be made upon the purity and stability of the

First International Standard for Penicillin established in 1945. This
material was a blend of 10 samples from different laboratories and, after
recrystallization, was at that time considered to be as pure a sample
of sodium penicillin G as could be obtained. It was assigned a potency of
1,667 IU/mg. The fact that a freshly prepared sample, of the highest
purity, is found seven years later to have a potency of 1,670 IU/mg, i.e.,
only 0.18% higher, may be taken as a tribute to both the purity
and the stability of the First Standard.

Redefinition of International Unit

The Second International Standard for Penicillin has been assayed in
terms of the First International Standard and has been estimated to contain
1,670 IU/mg with limits of error (P=0.05) of 1,666 to 1,674 IU/mg. The
International Unit of Penicillin is therefore redefined as the activity con-
tained in 0.0005988 mg of the Second International Standard for Penicillin.

25
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Annex 1

MEMORANDUM SENT TO PARTICIPANTS IN THE INTERNATIONAL
COLLABORATIVE ASSAY OF THE PROPOSED SECOND INTERNATIONAL

STANDARD FOR PENICILLIN

It is suggested that each participant should carry out at least four biological assays
preferably two by one method and two by an alternative method. Two methods should
be used wherever this is possible, but only when both methods are reasonably familiar
to the operators, in order to measure variation between methods within laboratories.
Any recognized method of assay is suitable, provided that the following criteria are
satisfied:

(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 to the Department of Biological Standards, National Institute for Medical Research,
Mill Hill, London, N.W.7., in their original form, when the overall analysis will be
carried out.

Details ofpreparations

Three vials of the proposed new International Standard and three vials of the present
International Standard penicillin, each containing approximately 25 mg, are available
for each participant. The contents of all vials were dried over phosphorus pentoxide
and the vials were filled with pure dry nitrogen before sealing. The potency is expressed
in terms of the actual vial contents without further drying. For this reason, although
the preparations are not unduly hygroscopic, weighings should be made with minimum
exposure to atmospheric moisture.

The potency of the International Standard is 1,667 IU of specific penicillin activity
per mg.

It is hoped that, if you are willing to participate in the assay, you will be able to let
me have the results, in their original form, before 31 July 1951 at the latest. The results
and their analysis will then be submitted for comment to participants and, it is hoped,
a-final report made ready for the next session of the WHO Expert Committee on Bio-
logical Standardization in 1951.
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Annex 2

LABORATORIES CONCERNED IN COLLABORATIVE ASSAY

BELGIUM Dr. P. Nelis, Dr. A. Lafontaine, Mme de Maeyer-Cleempoel &
Dr. Massa
Laboratoire Central d'Hygiene
Ministere de la Sante Publique et de la Famille
2, Parc du Cinquantenaire
Brussels

CANADA Dr. J. Gibbard
Laboratory of Hygiene
Department of National Health and Welfare
Ottawa, Ontario

DENMARK Dr. J. 0rskov, Dr. N. K. Jerne & Dr. J. Bang
Statens Seruminstitut
Amager Boulevard 80
Copenhagen
Dr. C. Treschow
Leo Pharmaceutical Products
Br0nshojvej 19
Copenhagen

ITALY Professor E. B. Chain & Dr. L. Silvestri
Istituto Superiore di Sanit&
Viale Regina Margherita
Rome

NETHERLANDS Dr. H. van Genderen & Dr. A. Manten
Rijks Instituut voor de Volksgezondheid
Sterrenbos 1
Utrecht

UNITED KINGDOM Mr. G. F. Hall, Mr. G. Sykes & Mr. D. G. Lewis
OF GREAT BRrrAIN Standards Department
AND Boots Pure Drug Co. Ltd
NORTHERN IRELAND Station Street

Nottingham
Mr. C. R. Bond, Miss H. P. Lee & Miss B. K. Ornirod
Imperial Chemical Industries Ltd
British Alizarine Works
Manchester, 17
Dr. J. H. Humphrey & Mr. J. W. Lightbown
Department of Biological Standards
National Institute for Medical Research
Mill Hill, London, N.W.7

USA Dr. H. Welch & Dr. D. C. Grove
Division of Antibiotics
Federal Security Agency
Food and Drug Administration
Washington 25, D.C.

27
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USA (continued) Dr. F. H. Hedger, Dr. J. A. Means & Mr. R. J. Kersey
Analytical Department
Chas. Pfizer & Co., Inc.
11, Bartlett Street
Brooklyn 6, N.Y.
Dr. W. E. Gaunt
Quality Control Division
Messrs. E. R. Squibb & Sons
Biological and Chemical Laboratories
New Brunswick, N.J.

RJtSUMJt

En 1950, le Department for Biological Standards, National Institute for Medical
Research, Londres, fut autorise par le Comit6 d'experts pour la Standardisation bio-
logique, de 1'OMS, a preparer un Deuxieme Etalon Intemational de Pnicilline. Un lot
unique de penicilline sodique G specialement recristallisee fut soumis a un essai compa-
ratif auquel prirent part 11 laboratoires de sept pays. 112 essais furent effectu6s, dont
101 par les m6thodes des cupules sur plaque avec Staphylococcus aureus et Bacillus subtilis.
Les resultats des essais, soumis aux m6thodes standard d'analyse statistique, ont conduit
aux conclusions suivantes: le Deuxi6me Etalon International de Nnicilline contient
1.670 unites internationales par milligramme, les limites d'erreur (P = 0,05) etant de
1.666 a 1.674 unites internationales par milligramme. La nouvelle unit6 est ainsi d6finie
comme 1'activit6 exerc6e par 0,0005988 mg du Deuxieme Etalon International de
P6nicilline.
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