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The second international reference preparation
of viomycin *
J. W. LIGHTBOWN,' JILLIAN M. BOND,1 & JOYCE L. SKEGG2

The first International Reference Preparation of Viomycin was replaced by the second
international reference preparation, consisting of material from the batch that provided
the second Working Standard of the US Food and Drug Administration. The International
Unit of viomycin was redefined as the activity contained in 0.0012285 mg of the second
international reference preparation. Examination of batches of viomycin sulfate from the
various sources of production showed that the second international reference preparation
was suitable for their assay, whereas a sample previously proposed as the international
standard of viomycin was unsatisfactory.

The WHO Expert Committee on Biological Stan-
dardization (1964) noted that stocks of the Inter-
national Reference Preparation of Viomycin (IRP)
would soon be exhausted and requested the National
Institute for Medical Research, London (NIMR), to
obtain material suitable to serve as an international
standard, which was to replace the IRP.
A sample of viomycin from the batch used to pre-

pare what was then (1964) the Working Standard for
Viomycin of the US Food and Drug Administration
(FDA 1) was generously made available by CIBA
Pharmaceutical Company, Summit, N.J., USA,
through the good offices ofDr W. J. Mader, Director
of the Control Division of that company.

TE PROPOSED INTERNATIONAL STANDARD
FOR VIOMYCIN (PROPOSED IS)

A 300-g sample of viomycin sulfate, Lot No. 0793
C.N. A-8397, in 60 vials each containing 5 g, was
received at NIMR in March 1964, when it was
stored at -10°C. The following data were supplied
by the manufacturer:
potency 3 827 "pg "/mg (according to FDA)
pH 6.4
[a]25 -34[aD

* From the WHO International Laboratory for Biologi-
cal Standards, National Institute for Medical Research, Mill
Hill, London, England.

Division of Biological Standards.
'Statistical Services Section.
'When pg is placed between quotation marks (" ,ug "),

it refers to a certain amount of activity (potency) and not
to its accepted usage as a unit of mass.

loss on drying 2.1%
ignition residue 0.9%
heavy metals < 20 p.p.m.
arsenic none
sterility sterile
pyrogens free
safety satisfactory
depressor substances satisfactory

In April 1964, the contents of the vials were pooled,
mixed, and distributed into 4 060 clear glass am-
poules each containing approximately 75 mg. The
contents of the ampoules were dried for 10 days in
vacuum over phosphorus(V) oxide, constricted, and
dried for a further 4 days under the same conditions.
The ampoules were then filled with dry nitrogen and
sealed by fusion of the glass. After having been tested
for leaks, the ampoules were stored at -10°C in
the dark. The moisture content of the material in 9
ampoules picked at random was measured as the
loss in weight on drying over phosphorus(V) oxide
at 56°C and at a pressure of < 0.04 mmHg. The aver-
age loss in weight was found to be 0.4% w/w. An
international collaborative assay of the proposed IS
in terms of the IRP was arranged.

DESCRIPTION OF THE INTERNATIONAL
REFERENCE PREPARATION OF VIOMYCIN

The WHO Expert Committee on Biological Stan-
dardization (1960) established a sample of viomycin
sulfate held be the Division of Biological Standards,
NIMR, as the International Reference Preparation
of Viomycin.
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This sample, which had previously served as the
British Standard for Viomycin, was generously dona-
ted in 1955 by Parke, Davis & Co., Detroit, Mich.,
USA. The material, from Lot No. 196417B, was
received in 25 vials each containing 1 g. The contents
of these vials were pooled, mixed vigorously in a
shaker, and distributed into ampoules in approxi-
mately 35-mg quantities. The contents ofthe ampoules
were dried over phosphorus(V) oxide. The ampoules
were filled with pure dry nitrogen, sealed, and stored
at - 10°C in the dark. The loss in weight on drying
at 56°C and at a pressure of < 0.05 mmHg, was de-
termined in 5 ampoules picked at random. Values
of 1.86, 1.74, 2.1, 1.56, and 1.6% w/w were obtained.
A limited collaborative assay of the British Stan-

dard had been carried out in 1955 against the Cana-
dian Working Standard for Viomycin, with the aid
of the Laboratory of Hygiene, Ottawa, Canada. The
potency of 730 units/mg assigned to the British Stan-
dard was the value obtained as a result of the colla-
borative study. The WHO Expert Committee on
Biological Standardization (1963) adopted that value
and assigned a potency of 730 IU/mg to the IRP.

THE COLLABORATIVE ASSAY OF THE PROPOSED

INTERNATIONAL STANDARD FOR VIOMYCIN

Ampoules of the proposed IS and of the IRP were
sent to each of the 7 laboratories that participated in
the collaborative assay (see Annex 1). These labora-
tories, which represented 6 countries, are referred to
throughout the present article by code numbers
bearing no direct relation to the order in which
the laboratories are listed.

In the memorandum that accompanied the pre-
parations, no particular assay method was specified.
However, participants were asked to design some of
their assays so as to provide evidence of linearity and
parallelism of the log-dose response lines within one
assay. Every assay was to contain sufficient infor-
mation to provide an estimate of potency and fiducial
limits to that estimate.

RESULTS

All the laboratories except one performed diffu-
sion assays. The number of assays,' and the methods
and statistical design used in each laboratory, are
given in Table 1.

1 These included 5 assays against national standards.

STATISTICAL ANALYSIS

All assays were analysed by the standard parallel
line method, relating response to the logarithm of
the dose, and the analysis of variance was divided
according to the statistical design used. Assays were
excluded if the slopes of the two preparations differed
significantly (P < 0.01). Laboratory 1 used a design
that gave a slope for the IRP, but only a point for
the proposed IS, so that it was not possible to test
these assays for non-parallelism. Several assays show-
ed curvature, and these were not improved by making
a square or logarithmic transformation of the res-
ponses. In antibiotic assays of this type, where the
precision is high, the variance is often so small that
minor deviations from linearity are revealed as signi-
ficant. These assays were therefore not excluded from
the final evaluation on this account (Humphrey et
al., 1953a).

In some assays from Laboratory 5, the responses
showed so little unaccountable variation that an
estimate of the variance within each assay could not
be made, and it was therefore not possible to test
for validity of these assays. This lack of variability
may have been due either to high precision or, con-
versely, to an insufficiently high degree of accuracy,
in the measurement of responses.

Test of homogeneity within a laboratory (Hum-
phrey et al., 1953b) were carried out on the log po-
tencies of assays considered to be statistically valid.
Where the log potencies were found to be homogene-
ous, a weighted mean potency and confidence limits
were calculated for each laboratory. If they were not
homogeneous within the laboratory, an unweighted
geometric mean potency was calculated and confi-
dence limits were estimated, based on the variance
of the distribution of the individual log potencies.
Similarly, a homogeneity test was carried out on the
laboratory mean potencies to give an overall mean
potency and confidence limits.

DISCUSSION

One assay from Laboratory 3 and two from Labo-
ratory 7 were excluded on the grounds of non-paral-
lelism (1% probability level). The results of the
remaining assays against the IRP are given in Table 2.

Laboratory 6 provided assays giving a number of
comparisons, within ampoules, of different weighings
and dilutions as had been requested, and an analysis
was carried out to test whether there was any signi-
ficant between-ampoule variation. However, the de-
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Table 1. Details of the methods used by each laboratory participating in the collaborative assay of the proposed
international standard for viomycin

Lab. No. of Responses Responses Dose levels Assay conditions
No. assays Type of assay per plate per assay (lu/mi) a Assay design (test organism, assay

medium, incubation)

1 3 diffusion 6 54 proposed IS: 41.4 5 + I standard curve B. subtilis ATCC 6633
cylinders, Petri dishes (+ 54 at IRP 23.4,29.2,36.5, (line for IRP, point for FDA (1964) b

1 level) 45.6, 57.0 proposed IS) 37'C for 16-18 hours

2 15 diffusion 4 48 5 10 20 random design B. subtilis ATCC 6633
cylinders, Petri dishes FDA (1964) b

37'C for 16-18 hours

3 8 turbidimetric - 18 80 100 125 randomized block K. pneumoniae ATCC 10031
response-absorbance FDA (1964) b

37'C for 3-4 hours

4 23 diffusion 81 81 25 70.7 200 9 x 9 Latin square B. subtilis
paper discs, large 64 64 25 200 8 x 8 Latin square British Pharmacopoeia(1 963)
plates 37*C for 16 hours

5 5 diffusion 6 30 100 200 400 randomized block B. subtilis ATCC 6633
cylinders, Petri dishes 4 20 100 400 randomized block Minimum Requirements for

Antibiotic Products of
Japan

5 (against national 35!-37'C for 17 hours (also
standard) 40 hours approx.)

6 36 diffusion 60 60 50 100 200 18 x 8 Latin square B. subtilis
paper discs, large 50 200 less the corners British Pharmacopoeia
plates (analysed as ran- (1963) c

dom design) 37'C for 17 hours

7 12 diffusion 36 36 100 200 400 6 x 6 Latin square B. subtilis NCTC 8236
fish spine beads, streptomycin assay agar
large plates 39'C for 16 hours

4 diffusion 6 60 100 200 400 randomized block B. subtilis NCTC 8236
fish spine beads, streptomycin assay agar
Petri dishes 39'C for 15 and 20 hours

12 diffusion 6 60 375 750 1 500 randomized block S. lutea NCTC 8340
fish spine beads, British Pharmacopoeia
Petri dishes (1963) c

39-C for 17 hours or 15 and
20 hours

a The IRP and proposed IS levels were the same except at Laboratory 1.
b Food and Drug Administration of the USA (1964) Compilation of regulations for tests and methods of assay and certification of

antibiotic and antibiotic-containing substances, Washington, D.C., Part 148 t. 1 (b).
c General Medical Council of Great Britain (1963) British Pharmacopoeia, p. 1103.

sign was such that this could not be proved, as un-
fortunately most of the weighings of both prepara-
tions were confounded.

Laboratories 5 and 7 measured responses after two
successive periods of incubation. In neither case did
this make a significant difference to the potencies
obtained.

Laboratory 5 also assayed the proposed IS
against its national standard, and found it to
have a potency of 823.3, with confidence limits
(P = 0.95) of 813.5-833.1. When assayed against
the IRP in the same laboratory, the proposed IS
was shown to have a potency of 831.4, with confi-
dence limits (P = 0.95) of 814.3-848.8. Thus these

potencies showed that the unit defined by the nation-
al standard did not differ significantly from that of
the IRP.
Laboratory 4 had some difficulty in the first two

sets of assays because the IRP absorbed moisture
during weighing. As a result, these assays-which
gave a higher potency than those in later sets in
which this problem was overcome-were excluded
from the final evaluation (Tables 2 and 3).

Sarcina lutea was used instead of Bacillus subtilis
in 12 of the assays carried out by Laboratory 7.
All these assays gave potencies significantly higher
than those using B. subtilis. The overall mean potency
and confidence limits, for all laboratories combined,
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Table 2. Summary of the results of assays of the proposed international standard for viomycin

Weighted Confidence limits VaiiyHomogeneity x2Laboratory Weight potency (P =
limits Validity (probability level)

1 11 230 799.0 764.7-834.9 valid (no test for parallelism) 3.68
(0.2> P> 0.1)

2 319 444 816.1 809.6-822.6 valid 20.72
(0.2> P > 0.1)

3 22 061 815.5 a 790.7-841.1 1 assay invalid; non-parallelismb, d 18.1
1 assay; curvature b (0.01 > P > 0.001)

4
sets 1 and 2 182786 870.6 865.3-876.0 3 assays; curvature b 10.43

(0.5 > P > 0.03)

sets 3 and 4 63867 821.5 a 806.9-836.3 6 assays; curvature c 32.30
(P < 0.001)

all assays 74 256 846.0 a 832.1-861.1 108.6
(P < 0.001)

5 149031 823.3 a 813.5-833.1 valid; 2 zero variances

6 87 506 817.1 a 804.7-829.6 1 assay; curvature b 75.11
1 assay; curvature c (P < 0.001)

7
B. subtilis 26 299 805.8 783.7-828.6 2 assays invalid; non paral-

lelism c, d 24.07
1 assay; curvature c (0.05 > P > 0.02)

S. Iutea 140886 921.8 910.9-932.8 2 assays; curvature b 13.01
(0.3 > P > 0.2)

a Unweighted mean potency; weight and confidence limits based on variance of log potencies.
b Statistically significant at the 1 % level.
c Statistically significant at the 0.1 % level.
d Omitted from the calculation of mean potency.

Table 3. Combined potencies for different groups of laboratory results obtained in the
collaborative assay of the proposed international standard

Assays Weighted mean Confidence limitsAssays potencies (P = 0.95) (probability level)

All valid assays 829.8 a 803.9-856.5 318.8
(P < 0.001)

All valid assays except those
using S. lutea 817.4 a 806.6-828.5 18.7

(0.01 > P > 0.001)

All valid assays except those
using S. lutea and those of
Laboratory 4 in which the
IRP absorbed moisture 817.6 813.1-822.1 3.02

(0.9 > P > 0.8)

a Unweighted mean potencies since constituent potencies heterogeneous. Confidence limits based
on a direct estimate of the variance of log potencies of individual laboratories.
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obtained by including and excluding these assays,
are given in the table of mean potencies (Table 3).
When the collaborative assay was nearing comple-

tion, the manufacturer reported that the proposed IS
had been found to contain traces of benzylpenicillin
-approximately 2.0 IU of penicillin per gram of
viomycin. Electrophoretic separation in agar (Light-
bown & De Rossi, 1965), followed by biological de-
velopment using S. lutea, confirmed this finding. It
was thought possible that the presence of penicillin
might account for the high potencies obtained by
Laboratory 7 with S. lutea because this organism
is sensitive to very low levels of benzylpenicillin
whereas its relative insensitivity to viomycin makes
it necessary to use high concentrations of the vio-
mycin preparations in the assay. Assays were there-
fore carried out using S. lutea as the test organism
and with penicillinase added to the medium. Con-
trols showed that at least 0.5 ug/ml of penicillin, in
solutions put on these plates, was completely inacti-
vated. The mean potency of the proposed IS in terms
of the IRP from 8 large-plate assays performed in
this way was 901 IU/mg. This was not significantly
different from the potencies obtained with S. lutea
in the absence of penicillinase, and was still much
higher than the potency obtained with B. subtilis.
Thus the benzylpenicillin present in the proposed IS
was not the cause of the high potencies obtained with
S. lutea.
No benzylpenicillin was detectable in theIRP under

the conditions of the electrophoretic separation, and
both materials were found to contain two biologi-
cally active components, which appeared to be pre-
sent in similar proportions in both the IRP and the
proposed IS. It was thought possible that a minor
component of the mixture in one preparation might
be relatively more active against S. lutea than against
B. subtilis, but preliminary experiments using B. sub-
tilis instead of S. lutea to develop the electrophoretic
separation did not confirm this.
The FDA standard, which was identical with the

proposed IS when the present study commenced, was
replaced because of the contamination with penicil-
lin. Although it had been shown that the presence
of the penicillin was relatively unimportant in assay,
it seemed appropriate to assay the new FDA stan-
dard (FDA 2) against the IRP, using both B. sub-
tilis and S. lutea as test organisms, to see if a discre-
pancy in the potencies occurred as it did with the
proposed IS. Two experiments were therefore carried
out by the NIMR. In experiment 1, the potency of
FDA 2 in terms of the IRP (730 IU/mg) was found

to be 761 lU/mg with B. subtilis as the test organism
and 598 lU/mg with S. lutea. The corresponding
values found in experiment 2 were 769 and 604 IU/mg.
The potency of the proposed 1S in terms of the IRP,
when assayed simultaneously with FDA 2 in experi-
ment 2, was found to be 800 lU/mg with B. subtilis
and 954 IU/mg with S. lutea.
The potencies found for the proposed IS agreed

closely with those previously reported in the colla-
borative assay, but the results obtained for FDA 2
showed a striking difference, S. lutea producing a
lower rather than a higher potency than B. subtilis.
Examination of FDA 2 by electrophoretic separation
showed that it probably contained a smaller pro-
portion of the minor biologically active components
than either the IRP or the proposed IS.

In the light of those results it seemed unwise to
proceed with the establishment of the proposed IS
without further studies.

FURTHER STUDIES

FDA 2 was probably the purest of the three
materials and therefore might have been considered
as more suitable for use as an international standard,
but it was also important to consider the nature of
the viomycin samples that would be assayed against
an international standard. The IRP had been manu-
factured prior to 1955, the proposed IS prior to
1964, and FDA 2 prior to 1965. In fact the greatest
discrepancy in potencies obtained with the two test
organisms was found when the proposed IS was
compared with FDA 2. It appeared that, if the latter
had been highly purified and as a result had differed
in composition from currently produced viomycin sul-
fate, it would probably have been an unwise choice
as an international standard. If, however, current pro-
duction material resembled FDA 2, it would be de-
sirable to use the latter as an international standard,
rather than the sample already studied in the colla-
borative assay.
The WHO Expert Committee on Biological Stan-

dardization (1967) considered the results of the col-
laborative assay and the further evidence concerning
the relationship of the proposed IS to FDA 2, and
requested the NIMR to reassess the suitability of the
material to serve as an international standard for
viomycin.

in order to determine which of the materials-
the proposed IS or FDA 2-was more suitable, sam-
ples of batches of viomycin sulfate reputed to be pro-
duced in 5 different countries were obtained. The
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Table 4. Comparison of assays of production batches of viomycin in terms of the
proposed IS and of FDA2, using S. Iutea (SL) and B. subtilis (BS) (NIMR laboratory)

Potency ratio Potency ratio relative
relative to FDA 2 to proposed IS

Test Date of assay
preparation SL SL

SL BS BS%a SL BS5 B %0a
BS BS

IRP 6.10.66
20.12.66 1.204 .965 124.8 .751 .910 82.5

proposed IS 6.10.66
20.12.66 (1.604 b) 1.060 151.3

3. 5.67 142.1

10. 5.67 (1.421 C) 1.142 124.4

23. 5.67 1.901 1.417 134.2

6. 6.67 1.533 1.060 144.6

Manufacturer 10. 5.67 (182.7 d) (146.9 d)
IUK (batch1)

23. 5.67 106.0 79.1
(batch 2)

6. 6.67 104.5 72.2
(batch 3)

6. 6.67 159.5 110.2
(batch 4)

USA 3. 5.67 104.9 (73.8 b)
(batch 1)

23. 5.67 105.1 75.7
(batch 2)

Manufacturer
11 UK 20.12.66 109.3 (71.7b)

IlIl Poland 13.12.66 100.1 (65.6b)

IV Japan 3. 5.67 102.8 (72.4 b)
(batch 1)

10. 5.67 102.8 83.1
(batch 2)

Manufacturer V 2.68 104.5 (65.9 b)
Switzerland (batch 1 )

2.68 104.9 (64.5 b)
(batch 2)

2.68 101.6 (66.4 b)
(batch 3)

a Potency ratio by SL
Potency ratio by BS 10

b Slope of FDA I low.
c Slope of FDA I high.
d Slope of manufacturer's batch low.

samples were assayed against both the proposed IS
and FDA 2, with B. subtilis and S. lutea as the test
organisms. The results for 13 different batches are
shown in Table 4. The results show that 11 of the 13
batches resembled FDA 2; two batches, 1 and 4, pro-

duced by United Kingdom manufacturer I, behaved
quite differently, resembling the proposed IS more
closely although differing from this also. Assays of 8
of the batches against the proposed IS were invalid
owing to significant departures from parallelism.
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Table 5. Assays of production batches of viomycin against FDA 2 (potency 814
I g '/mg ' dried ) a (FDA laboratory)

Turbidimetric assay Plate assay
Test preparation K. pneumonlae ATCC 10031 B. subtilis ATCC 6633

Day I Day 2 Day 3 Dayl Day 2

Manufacturer I

Batch I USA

Manufacturer I

Batch 2 USA

Manufacturer I

Batch 3 USA

old working standard

827 p'g/mg ' dried'

Lot 0793

W1b830 W3754 W5715

W2 707 W4 708 W6 731

average = 723 'mg'/mg 'as is'

WI 675 W3 728 W5 698

W2690 W4720 W6712

average = 704 'g/mg 'as is"

Wi 669 W3 739 W5 690

W2 669 W4 732 W6 676

average = 696 'pg7mg
corrected = 722 'j'/mg

WI 780 W3 860 W5 802

W2 777 W4 860 W6810

average = 816 'g'/mg - dried"

potency ratio FDA 1 0.997

WI 777

W2 777

W3 754

W4 754

average = 766 ^'pg/mg - as is"

WI 735 W3 720

W2 728 W4 742

average = 732 'pg/mg - as is"

WI 718 W3711

W2 718 W4714

average 716 'ugs/mg
corrected = 743 't&g/mg
Wi 835

W2 802

W3 827

W4 810

average = 818 p'g/mg - dried"

potency ratio FDA 1 0995

a After drying for 3 h at 60°C and at a pressure of 0.05 mmHg.
b WI, etc. indicates determinations based on separate weighings within a batch.

The FDA laboratory examined a number of bat-
ches including the two designated as Batches 1 and
2, Manufacturer I, USA. Assays were carried out
with Klebsiella pneumoniae and B. subtilis. It would
appear from the results, shown in Table 5, that any
differences in potency obtained with these two test
organisms are very small.

Further examinations of the proposed IS by elec-
trophoresis and thin-layer chromatography revealed
the presence of an antibiotic component that was
relatively more active against S. lutea than against
B. subtilis. It could not be identified, but was not
penicillin, bacitracin, erythromycin, or novobiocin.

It was clear that the proposed IS would be unsatis-
factory as an international standard, whereas FDA 2
would be adequate.
A quantity of 400 g of viomycin sulfate from the

batch used to provide the secondFDA Working Stan-
dard was generously offered for international use by
CIBA, Limited, Basle, Switzerland. This material, in
four 100-g containers, was received at the NIMR
in January 1966 and designated as " Parteta 106 ".

It was stored at -20°C in the dark and protected
from moisture until August 1968, when the contents
ofthe containers were mixed overnight with a Turbula
mixing machine. The material was then distributed
into approximately 3 800 non-actinic neutral glass
ampoules so that each ampoule contained approxi-
mately 100 mg. The ampoules were fitted with capil-
lary-leak plugs and their contents were dried in
vacuum over phosphorus(V) oxide to constant weight
in 6 days. After having been filled with dry nitrogen
the ampoules were sealed by fusion of the glass, tested
for leaks, and stored in the dark at -20°C.
The moisture content of the material in the am-

poules, determined as the loss in weight after drying
for 3 hours at 60°C and at a pressure of 0.05 mmHg,
was found to be 0.38 %. When exposed to the atmo-
sphere with a relative humidity of 47-49 %, the mate-
rial in the ampoules increased in weight by 0.5% in
2 minutes and 1.0% in 6 minutes.

Bearing in mind the qualitative difference between
the IRP and FDA 2, it seemd pointless to proceed
with an extensive collaborative assay in order to
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establish the latter as a replacement for the former.
The following information on the relative potency
ratio of these two materials was already available:

(1) nominal potency ratio FDA 2/IRP (the potency
assigned by the US Food and Drug Administration
to FDA 2 is 814 " ,ug "/mg, and if 1 " ,g " is assumed
to be equal to 1 IU) = 1.115;

(2) potency ratio FDA 2/IRP found by NIMR
using B. subtilis as the test organism = 1.088 (mean
of 3 assays);

(3) potency ratio FDA 2/JRP found by CIBA
(manufacturers of FDA 2) = 1.126 (mean of 4 as-
says); and

(4) the nominal ratio FDA 2/FDA 1 = 814/827=
0.984. The overall mean potency ratio FDA 1/IRP
found in the international collaborative assay was
1.119. If the nominal ratio FDA 2/FDA 1 is 0.984,
then the result of the collaborative assay would
be equivalent to FDA 2/IRP = 1.101.

The three values for FDA2 /IRP that had been
obtained by direct or indirect assay-i.e., 1.088, 1.126,
and 1.101 -were in close agreement with the nominal
ratio of 1.115 assigned by the USA Food and Drug
Administration, and it appeared that the " jig " of
activity defined for FDA 2 was in very close agree-
ment with the international unit, if the results with
S. lutea were excluded.
The WHO Expert Committee on Biological Stan-

dardization (1969) decided, on the basis ofthe further
evidence, that the proposed IS was not suitable for
use as an international standard, but that the material
used for FDA 2 would be suitable as a second inter-
national reference preparation in replacement of the
first International Reference Preparation of Viomy-
cin. The Expert Committee authorized NIMR to
establish the 400-g sample from the batch used for
the second FDA Working Standard as the second
International Reference Preparation of Viomycin
(IRP 2), and to define the international unit of vio-
mycin on the basis of a limited collaborative assay.

In accordance with this request of the Expert Com-

Table 6. Comparison of IRP 2 and FDA 2 a

Laboratory Day No. Weighing No. Potency ratio:
IRP 2/FDA 2

FDA 1 1 1.050

FDA 1 2 1.029

FDA 2 3 0.966

FDA 2 4 1.010

FDA 3 5 0.990

FDA 3 6 1.000

NIMR 1 1 1.005

NIMR 1 2 1.016

NIMR 2 3 1.011

NIMR 2 4 1.014

a Mean potency ratio: 1.009 (confidence limits: P = 0.95,
0.993-1.0251).

mittee, the proposed IRP 2 was compared with the
second Working Standard (FDA 2) of the USA
Food and Drug Administration. The two materials
were supposed to be identical, except possibly for a
small difference in the content of volatile material.
Since the potency of FDA 2 is defined after drying
for 3 hours at 60°C and a pressure of 0.05 mmHg or
less, a potency ratio of 1.0 was expected for the
proposed IRP 2 and for FDA 2.
Assays were carried out in the laboratories of the

N1MR and of the USA Food and Drug Adminis-
tration. The results are shown in Table 6. These
results confirm the identity of the two materials and,
in accordance with the authorization of the WHO
Expert Committee on Biological Standardization
(1969), the proposed IRP 2 was established as the
second International Reference Preparation of Vio-
mycin in replacement of the first International Refer-
ence Preparation. The International Unit ofviomycin
is defined as the activity contained in 0.0012285 mg
of the International Reference Preparation of Vio-
mycin, corresponding to a potency of 814 lU/mg.

UM1!
DEUXIEME PREPARATION INTERNATIONALE DE RIEFERENCE DE VIOMYCINE

Un echantillon de sulfate de viomycine qui avait fait
l'objet d'un titrage comparatif s'est rev6el impropre a
servir d'etalon international de viomycine. Lorsqu'on I'a

utilise pour le titrage de preparations de viomycine de
differentes origines, les valeurs d'activit6 obtenues pour un
echantillon donne ont presente des variations conside-
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rables pouvant atteindre 40%, suivant la nature du
micro-organisme d'epreuve. Les causes de ces resultats
divergents n'ont pas ete 6lucidees. Le Comit6 OMS
d'experts de la Standardisation biologique (1969) a donc
sugger6 qu'un autre 6chantillon de viomycine provenant
du meme lot que le deuxieme 6talon de travail de la
Food and Drug Administration (FDA) des Etats-Unis
d'Amerique fasse l'objet d'une 6tude en vue de sa constitu-
tion en deuxieme pr6paration internationale de r6ference.
La comparaison avec des pr6parations courantes de

viomycine a montre que les variations d'activit6 de ce
nouveau materiel, pour un echantillon donn6, etaient
beaucoup moindres que celles de la premiere pr6paration

etudi6e lorsque les conditions d'epreuve 6taient modifiees.
Un titrage comparatif limite a confirm6 l'identit6 de la
deuxieme pr6paration internationale propos6e et de 1'eta-
Ion FDA et I'etroite concordance entre le jug d'activite
de I'etalon FDA et I'unite internationale.
En consequence, conforinmment ai I'autorisation accor-

dee par le Comite OMS d'experts de la Standardisation
biologique (1969), ce materiel a 6t6 constitue en deuxieme
preparation internationale de reference de viomycine.
L'unite internationale de viomycine a ete definie comme
I'activite de 0,0012285 de la deuxieme preparation inter-
nationale de reference, ce qui correspond a une activite
de 814 UI/mg.
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