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SYNOPSIS

The International Standard for Hyaluronidase is derived from
a blend of four batches of bovine testicular hyaluronidase which
had been purified so as to contain approximately 400 units per
milligram. The material was mixed with ,8-lactose, and lyophilized.
Tablets were made from the dried mixture, and were examined
extensively in the USA in order to establish their homogeneity
and to relate their potency to the current USA " turbidity reducing
unit" (TRU). On the basis of this examination, the International
Unit for hyaluronidase is defined as the activity of 0.1 mg of the
International Standard Preparation, and is very nearly equal to
one TRU. It is recommended that the Standard be employed only
for assaying testicular hyaluronidase, and that certain precautions
be taken in its use.

Introduction

The WHO Expert Committee on Biological Standardization, at its
fifth 2 and sixth 3 sessions, held in Geneva in 1951 and 1952, decided to
proceed with the establishment of an International Standard for Hyalu-
ronidase, and authorized the National Institute for Medical Research,
London, in consultation with the United States Pharmacopco,ia Revision
Committee, to collect a number of batches of bovine testicular hyaluronidase
for this purpose. At subsequent sessions,4 5 it was reported that contribu-
tions had been collected by the Department of Biological Standards, from
Europe, and by the United States Pharmacopoeia Revision Committee,
from the USA, and that collaborative tests were being made by manufac-
turers in the USA both on suitability of assay methods and on methods of
preparing and distributing the standard.

At its eighth session in Geneva in 1954,5 the Expert Committee on
Ifiological Standardization authorized the National Institute for Medical'
Research, London, to proceed with a collaborative examination of material
collected for use as the International Standard for Hyaluronidase, and to
establish it as the International Standard for Hyaluronidase with a unit
approximately equivalent to the " turbidity reducing unit " (TRU).
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Description of Material

The material is derived from contributions of lyophilized bovine testicular
hyaluronidase which were presented by the Evans Biological Institute
(United Kingdom), the Pasteur Institute (France), Searle & Co. (USA)
and the Wyeth Institute of Applied Biochemistry (USA). The contributions
ranged from 15 g to 32 g of material which had been partially purified so as
to contain 330-430 TRU per milligram. This degree of purification was
chosen as being similar to that of preparations in clinical use and as the
highest which has been found to be consistent with good stability, although
it was recognized that preparations can be obtained which are as much as
five times more active per unit weight. The contributions were re-assayed
at the Wyeth Institute and were stored separately, preparatory to their
distribution in some form which would be both stable and convenient for
the handling of the very small amounts of material required for routine
tests.

Preparation and Examination of Standard

As a result of the experience of the Hyaluronidase Panel of the United
States Pharmacopoeia, it was decided that the material could conveniently
be issued in the form of tablets. Great difficulty was experienced, however,
in devising a suitable method of dispensing as tablets. Experiments were
made, under the auspices of the United States Pharmacopoeia, in which the
hyaluronidase was blended with lactose, with mannitol, with gelatin and
with gelatin and sodium chloride. Only when blended with lactose was the
resulting granulation powder easy to compress into tablets, stable and
reasonably non-hygroscopic. It was found that hyaluronidase tablets,
prepared with lactose, had not changed appreciably in potency during four
years' storage at room temperature, and on the strength of this finding the
bulk of the hyaluronidase for the International Standard was treated in the
same way, under the supervision of Dr H. E. Alburn of the Wyeth Institute
of Applied Biochemistry, Philadelphia, USA.

All the lots were combined and dissolved in water containing 30%
fl-lactose at a concentration of about 10000 TRU per millilitre. The
solution was lyophilized, and the dried material when assayed by the
turbidimetric method contained 97 % of the expected potency. The material
was pulverized in a ball mill, after which process there was found to be a
drop in potency (6%). The powder was then divided into two approximately
equal lots, each of which was mixed with 15.5 parts of fl-lactose by 3-hour
rotation in a large ball mill. Each lot was assayed after mixing, and the
assays were identical within the limits of experimental error. The two lots
were then blended giving a total of about 3 kg of material, with a moisture
content of 1.5 % by Karl Fischer titration.
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The material was compressed into tablets of approximately 20 mg each
by Dr Beals, of Burroughs Wellcome & Co., New York. Several batches of
tablets were made, all of which were examined for uniformity of potency
by turbidimetric assay against the Wyeth House standard for hyaluronidase
at the Wyeth Institute of Applied Biochemistry. Although there were no
significant differences between the average potencies of tablets taken from
different batches, it was decided to take a single lot, consisting of 21 000
tablets, for use as the International Standard. Detailed examination of
16 tablets from this lot showed, that when assayed against the Wyeth
standard hyaluronidase, the average potency was 10.73 ± 0.25 TRU/mg
(P <0.05). Such a variation is considered by Dr Alburn to be somewhat
greater than would be expected from assay error alone, and it is suggested
that there was some slight inhomogeneity in the granulation. This error
is not, however, sufficiently large to interfere with the use of the standard
in routine assays. Moreover, from the results of all the assays carried out
on the different batches, it is calculated that by taking a pool of 10 instead
of an individual tablet, the potency will be 10.72 ± 0.14 TRU/mg (P <0.05),
which should be adequate for even the most accurate assays.

After the examination reported above, the batch of tablets was sent in a
sealed bottle containing a drying agent to the National Institute for Medical
Research, London, where the tablets were distributed in lots of 10 in small
glass tubes. The tubes were plugged with polythene wool (which does not
take up moisture), and placed in a desiccator which was evacuated and
filled with pure dry N2. Two days later the tubes were constricted, re-filled
with pure dry N2 and sealed.

At its ninth session,6 held in Geneva in 1955, the Expert Committee on
Biological Standardization reviewed the evidence of homogeneity of potency
of the tablets, and of their expected stability, and noted that the material
was suitable to serve as the International Standard for Hyaluronidase.

Taking into account the extensive examination of the material which
had been made in the USA, the Expert Committee decided to establish
the standard forthwith, and defined the International Unit of Hyaluronidase
as the activity contained in 0.1 mg of the International Standard. This Unit
is very close to the " turbidity reducing unit" which has hitherto been the
national unit most commonly used, and no disturbance of clinical practice
is likely to result from its introduction.

Recommendation for Use

It should be pointed out that the hyaluronidase used in making the
standard is bovine testicular hyaluronidase and that the standard is not
necessarily valid for hyaluronidases of other origin, especially bacterial
hyaluronidase. Furthermore, since hyaluronidase in solution (particularly
when highly purified) is unstable in the absence of stabilizing agents, such
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as gelatin, and is liable to inactivation by heavy metals and other inhibitors,
it is essential that precautions be taken to ensure assay conditions which
allow maximum stability of the enzymes if valid comparisons are to be made.

Most of the work on the International Standard for Hyaluronidase has
been done employing the turbidity reduction assay method. However,
three of the different lots of hyaluronidase which were used to prepare the
standard were previously examined by a viscosimetric assay method at
the Evans Biological Institute and compared with a study sample used
by the Hyaluronidase Panel of the United States Pharmacopoeia (con-
taining 420 TRU/mg). The relative potencies of the samples (in terms of
the US sample 100) were as follows:

Source Viscosimetric Assay Turbidimetric Assay;
(Evans) (Wyeth)

Pasteur Institute 82% 101 %
Evans lot K . 97% 89%
Evans lot M 105% 81%

It is not certain whether these discrepancies reveal differences between
the potencies of the preparations when assayed by the two methods. In
view of the evidence that there is a good correlation between biological,
viscosimetric and turbidimetric methods of assaying bovine testicular
hyaluronidase,l it is considered that the proposed standard should be
equally valid for all methods of comparison-provided that the precautions
mentioned above are observed.

RIESUMJ2

L'Etalon international d'Hyaluronidase a et6 prepare a partir d'un melange de
quatre lots d'hyaluronidase testiculaire de bceuf, purifiee de fa9on qu'elle contienne
environ 400 unites/mg. La substance a ete melangee A du fl-lactose et lyophilisee. Elle a
et soumise a des essais et son activit6 comparee A l'unite americaine de reduction de
l'opacite (turbidity reducing unit). Sur la base des resultats de ces essais, l'UMnit6 inter-
nationale d'Hyaluronidase a ete definie comme correspondant a l'activite de 0,1 mg de
la Pr6paration Etalon internationale.

II est recommand6 de limiter l'emploi de cet etalon a l'essai d'activit6 de l'hyaluro-
nidase testiculaire et de veiller A assurer la stabilite maximum de l'enzyme au cours de
l'essai.
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