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PREFACE

IN presenting the second volume of this series, we have continued the efforts
made in Volume 1 to provide a collection of reviews on topics of importance
to scientists interested in one or more of the many disciplines connected with
drugs—from their discovery to their use in medicine.

The first chapter is devoted to the patenting of chemicals as drugs—a
subject of some importance to chemists engaged in the synthesis of potential
new drugs but one which is often too little understood. The review on the
mechanisms of neuromuscular blockade, although necessarily written with a
biological stress, is of value to the chemist in that it illustrates the complexity
of the reactions involving voluntary movement. The testing and development
of analgesic drugs represents an important section of medicinal chemistry and
one on which much time and money has been spent in man’s efforts to secure
agents to relieve pain. The reviews on neuromuscular blockade and anal-
gesics are to be followed in a future volume by others complementary to
them, and these will include the chemical aspects.

The chapter on anaphylaxis contains the latest information in this field,
written, it is hoped, in a way in which a non-biologist can form some idea of
the complex biological basis of this phenomenon; so many violent and even
fatal anaphylactic reactions in patients are recorded each year that it is
essential for the chemist to understand some of the processes involved as he is
often called upon to prepare antagonists to these. One of the mechanisms
involving adrenergic blockade is dealt with in the review of halogeno-
alkylamines, but it is important to remember that newer compounds have
now been shown to prevent the release of the neurohormones and may
therefore be of even more value in hypertension than the halogenoalkyl-
amines. All of the reviews are written by specialists and each reflects the
author’s chief interest.

We are grateful to reviewers of the first volume for the warm reception
given to it and to the staff of Butterworths for their encouragement and help
in many directions. We also wish to thank the authors, societies and pub-
lishers for permission to use illustrations and tables which have appeared in

previous publications.
G. P. ELLs

G. B. West
November 1961
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I
THE PATENTING OF DRUGS

F. Murpuy

INTRODUCTION

THe word ‘patent’ is the short form of ‘Letters Patent’, a term derived from
the Latin literae patentes meaning ‘open letters’. The letters patent are so called
because these documents are not sealed up but are exposed to view, with the
Great Seal attached to the document.

Letters patent are used to make the grant of dignities, territorial titles,
appointments to certain Offices of State, and privileges of various kinds
including monopoly rights in inventions. Originally, letters patent for
inventions carried the Great Seal of the United Kingdom, but since 1883
the seal of the Patent Office has been substituted for the Great Seal.

The grant of monopolies by the Crown extends far back in history, and
the United Kingdom was one of the first countries to grant monopolies or
patents in respect of inventions. The first Act which provided specifically for
the grant of patents for inventions was the Statute of Monopolies passed in
1623 during the reign of King James I. In effect this Statute terminated the
numerous monopolies previously granted in respect of normal articles of
commerce, but provided that monopolies could still be granted for inventions.
However, little development took place during the next 200 years, and the
main growth of the patent monopoly system followed the Industrial Revolu-
tion and the accompanying development in science and technology. Thus,
the Patent Law Amendment Act of 1852 provided for the filing of a provi-
sional specification which could be followed by a complete specification, and
the requirement of a description of his invention from the applicant. Before
this, a patent was obtained on the title of the invention, such as: ‘Certain
improvements in machinery for spinning cotton and like fibrous substances’.

The next stage came with the Patents Act of 1883, in accordance with
which the fee payable on the filing of an application was reduced to £1, and
the fee on the filing of a complete specification, to £3. Furthermore, this Act
provided for the establishment of the Patent Office in its present form.

Another important development was the passing of the Patents and Designs
Act 1907, which introduced for the first time the examination of patent
applications for novelty, this examination being restricted to British patents
published in the preceding fifty years before the date of the application. The
Act also prohibited the claiming of chemical compounds per se and included
legislation for the grant of compulsory licences in respect of patents concerned
with food or medicine.

The Patents and Designs Act was later amended by various Acts, for
example those of 1919, 1928, 1932, 1938 and 1942, but remained in force
until it was repealed and replaced by the Patents Act 1949. One of the most
important changes introduced by the 1949 Act was that chemical compounds
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THE PATENTING OF DRUGS

per se may be claimed, thus reversing the situation which had existed since
the 1907 Act.

A result of the long history of the patent laws in the United Kingdom is that
since the major part of the inventions made during the nineteenth century
were concerned with the mechanical and engineering fields, the provisions
of the law have been designed more with reference to inventions of this
character than to those in the chemical field. An inevitable corollary is that
inventions of a chemical nature (including pharmaceutical inventions) bear
various disadvantages not shared by those in the mechanical field.

Legislation covering the protection of patents is part of that concerned with
the whole ficld of ‘industrial property’, a term used to cover patent, design,
trade mark and copyright matters. An essential difference between the forms
of protection obtainable in these spheres derives from the fact that under the
Copyright Act protection exists automatically as soon as the matter in
question has been published, whereas under the Patents Act, the Registered
Designs Act and the Trade Marks Act it is necessary to make formal applica-
tion, accompanied by payment of the appropriate fees, to secure the desired
protection. The Patents Act which forms the subject of this paper is discussed
at some length.

The Registered Designs Act which lies closest to the Patents Act provides
for the protection of designs. The term ‘design’ here means the features of
shape, configuration, pattern or ornament applied to any article by any
industrial process or means, where these features in the finished article appeal
to, and are judged solely by, the eyel. Itis not possible to protect by registered
design any method or principle of construction, or any feature of shape or
configuration, which is dictated solely by the function which the article is to
perform. The type of designs which may be protected under the Registered
Designs Act are statues, plaques, wallpaper designs, and so on.

Trade marks, used by traders and manufacturers to identify the products
sold by them, may be registered under the Trade Marks Act, and such
registration gives clear and definite privileges. For example, the use by any
other person of the registered mark or one closely similar to it, in respect of the
goods in question, comprises an infringement which can be summarily stopped.

The Copyright Act provides for the protection of any work of art, and
covers any original literary, dramatic, musical or artistic work. For example,
the Act covers articles written for the scientific press and in respect of such
articles the copryight is infringed if the whole or a substantial part thereof
is copied or reproduced substantially in any way. As opposed to a work of
fiction, there can be no copyright in the substance of a scientific article, as it
must comprise or relate to scientific fact. There can, therefore, be no in-
fringement of copyright if the substance of any article is abstracted or
employed as the basis of any further publication. Trade literature, handbooks,
advertisements and the like are protected by copyright.

The essential purpose of the patent monopoly system is to encourage the
development of science and technology and to assist in the dissemination of
new inventions. This is achieved because the grant of the patent involves the
publication of the invention, the essential contract between the patentee and
the Government being that on the one hand the inventor discloses his inven-
tion and on the other hand the Government grants to him a monopoly for a
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F. MURPHY

limited number of years. During this monopoly period, although the
invention has been published, the right to use the invention is reserved to the
patentee. The patent monopoly system may be regarded by some as provid-
ing a source of revenue to the Government, but in fact this is not the case, and
in the United Kingdom the level of fees is designed so that the Patent Office
should merely pay its way. In the last few years, the Patent Office has been
operating at a loss and some fees were increased in 1961 and there will be
further increases in the future.

The importance attributed to the patent monopoly system in achieving
the development of science and technology is illustrated by the fact thatin the
United Kingdom a patent may be granted where the patentee has ‘obtained’
the invention overseas. These provisions have a long history, as is illustrated
by the following statements in the Report of the Clothworkers of Ipswich
Case?, decided in 1615.

But if a man hath brought in a new invention and a new trade within the kingdom
in peril of his life and consumption of his estate or stock, efc., or if a man hath made
a new discovery of anything, in such cases the King of his grace and favour in
recompense of his costs and travail may grant by charter unto him that he shall
only use such a trade or trafique for a certain time, because at first people of the
kingdom are ignorant, and have not the knowledge and skill to use it. But when the
patent is expired the King cannot make a new grant thereof.

The patent monopoly system, by encouraging manufacturers and others
to publish their inventions rather than to maintain developments secret,
serves a useful function in increasing the general stock of scientific knowledge.
In many new fields of technology the major part of the relevant publications
—in some cases the only publications—comprise patent specifications.

The grant of a patent is restricted to the territorial limits of the Govern-
ment giving the grant; thus a United Kingdom patent gives a monopoly only
within the territory of the United Kingdom, a French patent only within the
territory of France, and so on. In consequence it is necessary to file patent
applications for all those territories where it is desired to obtain patent
protection. There is at the present time no such thing as a universal patent,
and it appears unlikely that one will be achieved within the foreseeable
future*. However, various international arrangements, such as the Inter-
national Convention for the Protection of Industrial Property, simplify the
task of obtaining patents in other territories. The terms of the International
Convention provide infer alia that, where a patent application is filed in any
one of the térritories subscribing to the convention, an application filed
within twelve months from that date, providing it is the first application in
the convention country, may claim priority from that application date.

PATENTABLE INVENTIONS

What comprises a patentable invention varies from country to country. In
the United Kingdom inventions which are patentable are defined® in the
following way: ¢ “Invention” means any manner of new manufacture, the

* Since this paper was written considerable advances have been made towards establish-
ment of a combined patent system for the Common Market countries. Although not yet in
sight such a patent may well be achieved in the next five years, and would possibly extend
to countries not now within the Common Market (e.g. United Kingdom). Once there is a
Common Market patent, a universal patent will be within the bounds of probability.
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subject of letters patent and grant of privilege within Section 6 of the Statute
of Monopolies, and any new method or process of testing applicable to the
improvement or control of manufacture, and includes an alleged invention.’
The latter half of this definition referring to any new method or process of
testing is reasonably clear, but the main part of the definition may only be
understood by reference to the archaic Statute of Monopolies. Section 6 of
this Statute, which as noted was passed in 1623, reads as follows:

Provided also (and be it declared and enacted) that any declaration before men-
tioned shall not extend to any letters patent and grants of privilege for the term of
fourteen years or under, hereafter to be made, of the sole working or making of any
manner of new manufactures within this realm, to the true and first inventor and
inventors of such manufactures which others at the time of making such letters
patent and grants shall not use, so as also they be not contrary to the law or
mischievous to the State, by raising prices of commodities at home, or hurt of
trade, or generally inconvenient.

By this it is meant that an invention to be patentable must comprise a manner
of new manufacture ; in other words, the invention must relate to a manu-
facture and it must be new.

Both of these conditions present complications in interpretation, the more
s0 as the limitations are of an arbitrary character. In essence the word ‘new’
implies that the invention was not published or generally known at the date of
application; this, however, is a simplification of the exact position (see p. 6).
To determine what comprises manufacture, itis necessary to take into account
the precedents handed down by the courts. In the most general pronounce-
ment in this connection Mr, Justice Morton (as he then was) set out the
criteria to be adopted in the following words?: ‘In my view a method or
process is a manner of manufacture if it: () results in the production of some
vendible products, or (b) improves or restores to its former condition a
vendible product, or (¢) has the effect of preserving from deterioration
some vendible product to which it is applied.’

In this decision Mr. Justice Morton also made the following comment:
“There are many ingenious methods or processes which can be stated in the
form of a claim but which result in no vendible product and are accordingly
incapable of protection by a patent. I might instance methods of diagnosing
or treating diseases, methods of chemical or physical testing, methods of
repelling hostile aircraft, and so forth.’

It will be noted that, in accordance with the definition of invention in the
Patents Act, methods of testing are now patentable, if these are applicable to
the improvement or control of manufacture.

Essentially all processes and products of an industrial character are
patentable. Thus any new chemical process is patentable, and so is any new
chemical compound. Furthermore, any new composition, be it a pharma-
ceutical composition or a soldering flux, is also patentable. However, a new
chemical compound which is found in nature is not pateutable®, and a
pharmaceutical or food composition is not entitled to protection if its
properties are merely the aggregate of the known properties of the
components®.

By tradition, in the United Kingdom inventions concerned in the medical
and agricultural fields are not patentable. In other words, such processes are
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not considered to comprise a manner of manufacture. As there is no precise
definition laid down in the Act, the rather arbitrary limits which have been
adopted, and which follow the various precedents, present a complex and
anomalous picture. Thus, for example, fermentation processes are held to
comprise a manner of manufacture and to be patentable?, although such
processes necessarily involve the growth of a living organism. Further, while
a method for the treatment of soil to prevent subterranean fires® and a
method for the treatment of soil with soil-conditioning agents® have been
found to be patentable, a method for the treatment of the soil with insecti-
cides to obtain-insect-free soil1® has been held to be unpatentable.

Inventions which have always been held to be unpatentable for the reason
that they do not comprise a manner of manufacture include all methods
concerned with the treatment or control of most living organisms, including
human beings, animals and plants. Thus all the following have been held to
be unpatentable: process for extracting lead from the human body?!?;
process for the production of lupin seeds of high oil content by selective
cultivation!2; the defoliation of cotton before harvesting!2; the treatment of
sheep with thyroxine compounds to increase wool yield!4; the artificial
induction of hereditable variations in the properties of micro-organisms in
general by electric shock treatment!?- (although the application of this
technique to a particular organism—Iactic streptococcus—is patentable);
the stimulation of the growth of plants in greenhouses by means of carbon
dioxide?8.

An interesting anomaly is that a method for producing a permanent wave
in hair on the human head!? has been considered to be patentable on the
ground that ‘a woman’s hair is a vendible article which is not only capable of
being sold on the head but has been so sold frequently abroad and less
frequently in this country’. It thus appears that the use of an external remedy
to produce curly hair would be patentable, but the use of an internal remedy
for this purpose would be unpatentable.

Apart from this question of the patentability of inventions in the fields of
agriculture and medicine, for an invention to be patentable it must be some-
thing more than a scheme or plan, however ingenious, even though this is
put forward in a concrete shape!®. For example, methods of marking buoys
as an aid to navigation!®, systems of musical notation?? and architects’
plans®! are not patentable. Sets of cards or other combinations of parts to
form a game 22 are patentable, while mere printed sheets and the like are not,
unless the object of the particular arrangement of the words on the sheet is to
serve a mechanical purpose?3,

In connection with any inventions in the pharmaceutical field, it is possible
to protect a medicament itself where this comprises either a new chemical
compound or a new composition, and also to protect methods for the pro-
duction of the pharmaceutical compound where such methods are novel.
Protection on these lines provides sufficient protection in those cases where
the invention is concerned with a new compound; however, if the discovery
is that a known chemical compound possesses valuable therapeutic pro-
perties, unless that compound requires to be formulated in a special new
composition, no effective protection can be obtained for this invention.
This limitation in the protection which may be obtained for a pharmaceutical
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invention may have a serious effect on research since commercial concerns
prefer to direct their research to new chemical compounds where full pro-
tection may be obtainable, than to known chemical compounds where the
protection ‘which they may obtain will either be limited or non-existent.

Overseas it is generally true that an invention to be patentable must relate
to a manner of new manufacture; however, the definition followed in each
territory varies rather widely both as to what comprises 2 manner of manu-
facture and as to what is new. Thus in some countries it is possible to protect
chemical products per se, pharmaceutical products and medical processes;
whereas in other countries it is impossible to protect inventions of any of
these types. However, it is possible to protect chemical processes in all
countries.

The U.S.A. has the broadest definition as to what comprises an invention,
and the definition reads as follows?4: “Whoever invents or discovers any new
and useful process, machine, manufacture, or composition of matter or any
new and useful improvement thereof, may obtain a patent therefor.” This
definition covers almost all inventions—including medical and pharma-
ceutical processes. At the other extreme, in most European countries it is
only possible to protect an industrial process or product.

On the issue of novelty all countries require the invention to be new, but
exactly what is meant by this varies considerably. In some territories publica-
tion in any country of the world is effective to destroy novelty; in other
countries publication only in the territory in question may be relevant to
destroy novelty. Yet another issue relevant to the question of novelty is
whether or not, in order to deprive an invention of novelty, it is permissible
to combine a number of publications together to form what is known as a
‘mosaic’ of documents, within which a disclosure may be found, and also in
what way and to what extent obviousness may be relied upon. The term
‘obviousness’ is self-explanatory and covers the circumstances where an
invention is not disclosed in the literature but is obvious from what is known
or published. In some countries, e.g. U.S.A., Netherlands, Germany, the two
issues are considered together; in others such as the United Kingdom they
are dealt with separately.

In order to give details of what may be patentable in some leading
countries, Table 1.1 has been prepared indicating whether or not it is possible
to claim chemical products per s¢ (column 2), pharmaceutical formulations
per se (column 3) or medical processes (column 4), and on the issue of
‘novelty’ whether the requirement of novelty is satisfied merely by absence of
publication in the territory in question or anywhere in the world (column 5).
It will be seen from Table 1.1 that in Italy, for example, it is not possible to
obtain any protection for pharmaceutical compounds; this applies not only
to the compounds per se, but also to methods for their production. Italian
manufacturers may therefore manufacture drugs pa‘ented in other countries.
A somewhat similar situation exists in Canada where it is only possible to
obtain manufacturing process claims in respect of chemicals useful as food or
medicine; additionally in any such case it is possible to obtain a compulsory
licence.

In all countries it is possible to secure claims to processes for the production
of chemical compounds. In most countries where claims to chemical products

6
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are not allowable, the process claim gives effective cover for the product of
the process.
Table 1.1. The scope of patent protection in various countries

Claims Claims
Claims - to to Novel
Country to pharmaceutical medical if not
chemicals compositions processes published
allowable allowable allowable in:
Argentina Yes No No World
Australia Yes Yes No Australia
Austria No No No World
Belgium Yes Yes Yes World
Brazil No (a) No (a) Yes World (e)
Canada Yes (b) No (c) No World (f)
Ceylon ‘ Yes Yes Yes Ceylon
Chile No No No World
Denmark No No No World
Finland No No No Finland
France Yes Yes No World
Germarny No No No - World
Greece Yes No No Greece
India No Yes No India
Italy Yes (b) No No World
Japan No No No Japan
Netherlands No No No World
New Zealand Yes Yes No New Zealand
Norway No No No World
Pakistan Yes Yes No Pakistan
Portugal Yes No No World
Rhodesia and

Nyasaland,

Federation of Yes Yes No World
South Africa,

Repubtic of Yes Yes Yes World
Spain Yes No No World
Sweden No No No World
Switzerland No No No World
United Kingdom Yes Yes No United Kingdom
U.S.A. Yes Yes Yes World
U.SSR. . No No (d) No (d) World

Notes: ((:a) Providing that intrinsic properties, analysis or other examination reveals the method of manufacture.

hemicals used for food or medicine and processes for their manufacture are not patentable.

c) Unless made by a non-chemical process. {(d) But can be covered in author’s certificate. {¢) One year
before application date. (f) Two years before application date.

PROCEDURE FOR SECURING A UNITED KINGDOM PATENT
General

In the United Kingdom a patent application is made by the filing of an
application form (Patents Form No. 1) accompanied by a specification, either
provisional or complete. The application form sets out the name, address
and nationality of the applicant, the title of the invention, the name, address
and nationality of the inventor, and the address for service in the United
Kingdom, and it is signed by the applicant. Where the inventor is not the
applicant or a co-applicant, it is also necessary to obtain the inventor’s
signature to a declaration of assent, which may be included on the application
form or filed separately. The signature of the inventor does not need to be
obtained on filing and may be presented within three months of the date of
filing2%. At the option of the applicant, the application may be accompanied

B—PIMC 7



THE PATENTING OF DRUGS

on filing either by the complete specification or the provisional specification.
Where the application is accompanied by a provisional specification, the
complete specification has to be filed within twelve months (or fifteen months
on payment of additional fees) of the application date 28.

This procedure for filing a provisional specification followed by a complete
specification is to be found only in the United Kingdom, in South Africa and
some Commonwealth countries including India, Pakistan, Australia and New
Zealand, and dates from the Act of 1852. The formal requirements are not
the same for the two specifications, and this procedure is of substantial
advantage to inventors in that the year between the date of the provisional
and complete specifications may be used for the development and modifica-
tion of the invention, and all such additional information may be included
in the complete specification.

In the United Kingdom one of the most important features of a patent is
its date, and this is determined exclusively by the date of filing of the pro-
visional or the complete specification. It is impossible to antedate an appli-
cation by reason of circumstances which take place before the actual filing
of an application, except where a date is claimed from an earlier application,
as for example with a divisional application. This is in contrast with practice
in the U.S.A. where it is possible to claim the date of making the invention,
established from the date of conception and reduction to practice of the in-
vention (see p. 16).

The provisional specification has merely to describe the invention; the
requirements for the complete specification are set out in the following
terms?7:

Every complete specification (@) shall particularly describe the invention and the
method by which it is to be performed; () shall disclose the best method of per-
forming the invention which is known to the applicant and for which he is entitled
to claim protection; and (c¢) shall end with a claim or claims defining the scope of
the invention claimed.

Therefore, as soon as an invention is made, an application accompanied by a
provisional specification should be filed, and further work should be com-
pleted within the following year to provide the information required for the
filing of the complete specification.

The relationship of the complete specification to the provisional specifi-
cation has been radically changed by the 1949 Patents Act. Before this Act,
the complete specification was required to follow closely the subject of the
provisional specification, and the only additional matter which might be
included in the complete specification was governed by the doctrine of
‘legitimate development’. In other words, the inventions described in both
specifications had to be substantially the same, and the additional matter
was essentially restricted to mechanical or chemical equivalents or modi-
fications of a minor character.

This was changed by the 1949 Act, and under present practice the complete
specification may be different from the provisional specification, and perhaps
relate to a different invention. The examiner is not required to compare the
two specifications, except for the purpose of establishing the effective date of
a claim, but no doubt objections would be raised if there were no relationship
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between the provisional and complete specifications. The claims contained
in a complete specification have the date of this specification unless: (a) any
claims are fairly based on the matter disclosed in a provisional specification,
when the claims have the date of the provisional specification; () any claims
are fairly based on the matter disclosed in an earlier application for pro-
tection in another country covered by the convention, when the claims are
entitled to the date of that original application?®.

It is possible for a complete specification to be based on more than one
provisional specification or on more than one convention application, and the
joining of such applications together is described by the term ‘cognation’.
Thus, when following an invention an application accompanied by a pro-
visional specification is filed, a further development made before the date of
completion may be covered in a second application and provisional speci-
fication, provided that within twelve months from the date of the first
application a complete specification is filed, based on matter contained in the
two provisional specifications. In such a case the claims on the complete
specification based on the matter disclosed in the first application would be
entitled to the first date, and the claims in the complete specification based
on the second application would be entitled to the second date. However, a
claim may only have one priority date so that any claim which is drafted so
as torelate to matter disclosed in the first application, as well as that appearing
for the first time in the second application, will only have the date of the
second application, or perhaps only the date of the complete specification,
depending on the form of the specifications and the claims.

The priority date of the claims of the complete specification is only brought
into consideration when there is a conflict concerned with an ‘intervening’
publication between the date of the relevant provisional specification and the
complete specification, or an ‘intervening’ claim having an effective date
between these dates. In such a case the claims are compared with the relevant
provisional specification to determine if these claims are entitled to the
earlier date, thus antedating the claims to a date earlier than that of the
intervening publication or claim.

Examination

When the complete specification has been filed, the application is examined
in the Patent Office. The examination is in respect of its formal character
and includes a review of the specification from an editorial point of view and
a novelty examination among the patents published during the previous
fifty years. In the novelty search, the examiner is not required to consult the
relevant technical literature, but he may do so at his discretion. Although the
Patent Office Library is one of the leading technical libraries in the country,
the Patent Office examining staff make little use of the facilities available,
and in most cases the novelty search is restricted to United Kingdom patent
specifications. Any objections arising from this examination for novelty
concerning the formal aspects of the specification are reported to the
applicant, who must amend the specification so as to meet these objections,
or persuade the examiner that the objections are without substance. The
powers of the examining staff of the Patent Office are limited, and in the
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important novelty examination, the Office may only refuse an application
where there is a clear and exact prior publication of the invention. The Office
is not entitled to consider whether or not the invention is obvious, nor are
they entitled to consider the issue of utility. Because of these limitations in the
power of the Patent Office with regard to examination the Office is forced to
accept applications in all cases where there is no exact prior publication,
regardless of the level of invention.

When the examination has been successfully concluded the application is
accepted and up to this time the contents of the specification are known only
to the Patent Office. The application must be placed in order within three
years from the date of the complete specification, plus an extra three months
on the payment of special fees, or it is declared void?®.

For a period of three months after the date of its acceptance, the applica-
tion is open to opposition, and if none is filed, letters patent are sealed there-
on. If an opposition is filed, the sealing of the patent is delayed until the
opposition proceedings are overcome.

Opposition

Opposition proceedings are heard at the Patent Office before the Comp-
troller, and provide a simple and cheap method by which persons interested
may contest the grant of the patent. The patent application may be opposed
on any one of eight grounds3°:

(a) The patent applicant obtained the invention from the opponent.

(6) The invention was published before the priority date of the relevant
claims. ’

(¢) The invention is claimed in another patent having an earlier priority
date.

(d) The invention was used in the United Kingdom before the priority
date of the claims.

(¢) Theinvention is obvious in the light of publications available before the
priority date.

(f) The invention is not a manner of new manufacture.

(g) The complete specification does not sufficiently and fairly describe the
invention or the method by which it is to be performed.

(h) In the case of a convention application, the application was not filed
within twelve months from the first application in a convention country.
The words ‘priority date’ are used to indicate effective date.

In the first case it is not a ground for opposition that the applicant went
abroad, obtained the invention from another there, returned, and filed the
application in the United Kingdom. To be relevant for opposition purposes,
the obtaining may have taken place either in the United Kingdom or over-
seas, but where overseas, this must have been based upon information derived
in the first place from the United Kingdom.

In the case of prior publication, publications which are relevant include
patent specifications published in the fifty years before the date of the com-
plete specification as well as any other document published in the United
Kingdom before the relevant priority date. An effective publication for
opposition purposes must comprise a ‘published document’; the meaning of
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‘published’ is not capable of simple definition, but any document available in
a public library is ‘published’3!. This does include a thesis deposited in a
university library, and which is available for reading by students and others.

In connection with prior use in the United Kingdom, to be relied upon,
this prior use must not be a secret one. But it does not follow that the use
must be a public use; it is necessary only to show that it was not a secret one.
Thus, while experiments carried out in a research laboratory would be
regarded as a secret use, a process operated in a factory where no special
secrecy precautions were observed, and where visitors were commonly shown
round, would amount to use which is not secret. Between these two examples
it is not possible to draw a clear dividing line between what does and what
does not amount to secret use. In an early case3? the objection was that the
applicant, Dollond, was not the inventor of the claimed method of making
new object glasses, but that a Dr. Hall had made the same discovery before
him. However, it was held that in as much as ‘Dr. Hall had confined it to his
closet’, and the public were not acquainted with it, Dollond was to be
considered the inventor. It follows, therefore, that for such a prior use to be
relevant the public must have had some opportunity of acquainting them-
selves with the discovery, although it is not relevant whether any member of
the public has, in fact, done so.

In connection with the ground of obviousness, a patent application may
only be refused where the invention is ‘obvious and clearly does not involve
any inventive step’ 3%, In other words, the ground of opposition is not that the
invention is obvious, but that the invention is clearly obvious. This ground
for opposition was new in the 1949 Act, and enabled lack of subject matter
to be relied upon in opposition proceedings for the first time. It was suggested
to the Swan Committee, which between 1944 and 1947 considered modifi-
cations of the then existing Patents Act, that the Patent Office examining
staff should consider both novelty and subject matter in their examination of
patents. This is so in many patent offices overseas, and as a result the patents
ultimately granted are more likely to be valid than is at present the case in the
United Kingdom. It was decided, however, that the powers of the Patent
Office in this respect were not to be extended, and this amendment was the
only concession made in this connection. In order to succeed on this ground,
it is necessary to show that the invention is clearly obvious, and this takes
much of the sting out of this ground. Nevertheless, it is still possible to suc-
ceed on this ground where the invention is merely a simple variant of
what was previously known.

It is also possible to file opposition proceedings before the Comptroller
after the patent has been granted and these are commonly termed belated
opposition®4. The grounds which may be relied upon are the same as those
for normal opposition proceedings. However, if there is any action for in-
fringement or proceeding for revocation in any court, such belated opposition
proceedings may only take place with the leave of the court.

Fees

The Government fees involved in the filing of an application are compara-
tively small. The cost of an application accompanied by a provisional

11



THE PATENTING OF DRUGS

specification is £1; the cost of filing the complete specification is £10, and
that of sealing the letters patent is £3, so that the total fees to grant amount to
£14. After grant, renewal fees fall due on an annual basis, and increase with
the life of the patent. The life of the patent is counted from the date of the
complete specification, and no renewal fees fall due in respect of the first four
years. The first fee is in respect of the fifth year and amounts to £5, and there-
after increases as follows:

Sixth year £6
Seventh year L8
Eighth year £10
Ninth year £12
Tenth year L14
Eleventh year [£16
Twelfth year  £17
Thirteenth year £18
Fourteenth year £19
Fifteenth year £20
Sixteenth year £20

These fees3> which are payable up to 1962 may be increased in the future
and the Board of Trade have the power to increase them up to the statutory
maximum. Even so, the fees involved are not very substantial.

PROCEDURE FOR SECURING AN OVERSEAS PATENT
General
A United Kingdom patent extends only to this country and to the territories
comprising Basutoland, Bechuanaland and Swaziland. If it is desired to
secure patent protection in any territory overseas, it is therefore necessary to
file an application for protection in that territory.

No person resident in the United Kingdom may file a patent application
overseas unless either an application for patent of the same invention has been
made in the United Kingdom at least six weeks before the application over-
seas and no directions as to secrecy have been given, or written permission
has been obtained from the Comptroller of the Patent Office®®. These
regulations are designed to prevent the publication of inventions which are
considered relevant for defence purposes. Providing these requirements are
fulfilled, applications may be filed in any overseas territory.

The majority of overseas territories subscribe to the International Con-
vention which provides that where an application is filed in any one of the
convention territories, an application filed in any other of the convention
territories within one year from the first date of application is entitled to the
date of that first application. This means that where an application accom-
panied by a provisional specification or a complete specification (if this is
filed in the first place without a provisional specification) is filed in the United
Kingdom, the applicant has one year in which to decide whether he wishes to
file applications overseas, and if applications are filed in any convention
country within twelve months these applications are entitled to the date of
‘the basic British application.
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In some countries which subscribe to the convention, only single priority
dates are allowed, but in the majority of convention countries it is possible to
claim both multiple and partial priorities. Multiple priority means that a single
application may claim dates from more than one application filed in con-
vention countries, although such applications must be filed within the
twelve-month period. Partial priority implies that claims may be based both
on matter disclosed in the convention application and matter described for
the first time in the application in the country in question. India does not
subscribe to the International Convention, but there is a reciprocal arrange-
ment between India and the United Kingdom which fulfils substantially the
same purpose.

The provisions of the law in countries overseas vary considerably from
country to country in the form of the specification, the nature of the claims,
whether or not the specification is examined for novelty, whether or not the
application may be opposed after acceptance, the term or life of the patent,
and whether or not renewal fees have to be paid in order to maintain the
patent in force. Table 1.2 sets out in simple form the practice followed in
some of these respects in some of the more important countries.

The procedure adopted in overseas territories varies so widely that it is
impossible to describe the procedure adopted in each country within any
reasonable scope. Brief notes are therefore given on the procedure in three
countries, namely the U.S.A.; France and Germany, which differ from each
other in many important respects.

United States of America

In the U.S.A. the formal requirements for filing a patent application have
to bestrictly adhered to or the filing date may be refused ; where, for example,
the papers are not properly ribboned, the filing date may be allowed but
fresh papers are required. The specification and the claims must be in a
special form. These must be accompanied by an oath, petition, and Power of
Attorney duly executed before a Notary Public or United States Consul, and
all the documents ribboned together and the ribbons taken under the seal of
the witnessing officer. Where the application is signed outside the U.S.A., the
signature of the Notary Public must also be legalized by a United States
Consul. Additionally the application in the U.S.A. requires to be filed in the
name of the inventor or inventors, who must execute the application docu-
ments. If an assignment is filed before grant of the patent, the patent is
granted to the assignees.

After the filing, the application is subjected to examination by the Patent
Office. In making his examination, the United States examiner is entitled to
consider the allowability of the application in all respects, including not only
novelty but the more difficult grounds of obviousness and ‘utility2437
Furthermore, it is accepted practice in the U.S.A. that a number of prior
documents may be read in conjunction with one another in order to determine
whether or not a claim is novel. However, such references should relate to the
same art38. This reading together of documents is usually referred to as a
‘mosaic of documents’ and it is not permissible in the United Kingdom. The
examination before the United States Patent Office is severe, not so much
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Table 1.2, Summary of characteristics of United Kingdom and overseas patents

Novelty | Opposi- The ‘date’
Country Conven- | examina- tion Printingl| of the Term | Renewal
tion tion proceed- patent is Sees
ings date of: | years | payable
Argentina No Yes No No Grant [ 5,10 | Annually
or 15
Australia Yes Yes Yes Yes Applica- 16 Annually
tion or after 4th
priority year
Austria Yes Yes Yes Yes Publica- 18 Annually
tion
Belgium Yes No No Yes Filing 20 | Annually
Brazil Yes Yes Yes No Grant 15 | Annually
Canada Yes Yes No Yes Grant 17 Nane
Ceylon Yes Yes Yes No Applica- 14 | Annually
tion or after 4th
priority year
Chile No Yes Yes No Grant 5, 10 None
or15
Denmark Yes Yes Yes Yes Filing 17 Annually
Finland Yes Yes Yes Yes Filing 17 | Annually
France Yes No No Yes Filing 20 | Annually
Germany Yes Yes Yes Yes Filing 18 | Annually
Greece Yes No No No Applica- 15 | Annually
tion
India No* Yes Yes Yes Applica- 16 | Annually
tion or after 4th
priority year
Italy Yes No No Yes Filing 15 | Annually
Japan Yes Yes Yes Yes Publica- 15 | Annually
tion
Netherlands Yes Yest Yes Yes Grant 18 | Annually
New Zealand Yes Yes Yes No Applica- 16 At 4th,
tion or 7th, 10th,
priority and 13th
years
Norway Yes Yes Yes Yes Filing 17 | Annually
Pakistan No* Yes Yes No Applica- 16 | Annually
tion or after 4th
priority year
Portugal Yes No Yes No Grant 15 | Annually
Rhodesia and
Nyasaland,
Federation of Yes No Yes No Complete | 16 | Annually
specifica-
tion
South Africa,
Republic of Yes No Yes No Complete | 16 | Annually
after grd
year
Spain Yes No No No Grant 20 1| Annually
Sweden Yes Yes Yes Yes Filing 17 | Annually
after 4th
year
Switzerland Yes Yes Yes Yes Filing 18 | Annually
United Kingdom | Yes Yes Yes Yes Complete | 16 | Annually
specifi- after 4th
cation year
U.S.A. Yes Yes No Yes Grant 17 None
U.S.S.R. No Yes No - Yes Applica- 15 | Annually
tion

® Reciprocal arrangement with United Kingdom.

+ Under new law only when demanded.

1 Some countries do not make available printed copies of the specifications, but photocopies of the original
specification are usually available.

14



F. MURPHY

because of the scope or efficiency of the search, but on account of the wide
powers of the examiner. The examiner may search all available literature
including not only United States but also foreign patent specifications and the
appropriate literature, and with regard to patent specifications he is not
limited to the fifty-year period as is the case in the United Kingdom.

The United States examiner frequently takes a strong stand on the issue of
obviousness which may be difficult to overcome, particularly where a mosaic
of references is relied upon. In many such cases it is necessary, in order to
persuade the examiner of the patentability of the claims, to file the results of
experiments comparing the invention with the prior art so as to show that
there is novel and unexpected effect.

Another difficult and serious objection which may be raised by the
United States examiner is that on the issue of utility, which is particularly
relevant to chemical cases. This issue is met in many countries, and the
essential principle behind the objection is that anyone may draw out new
chemical formulae on paper, but that an invention has only been made when
a use has been found for these chemicals, thus providing a reason why they
should be made. This is true even in the United Kingdom, although here the
requirements on the issue of utility are mild compared with those in the
U.S.A.

It is current practice in the U.S.A. to require, in the case of any new
chemical compound, a clear statement of utility comprising an identification
of a definite use for the compounds claimed. It is not sufficient to state that
the chemicals find application as intermediates, but it is necessary to identify
a definite use. If the new compound finds utility as a chemical intermediate,
it is necessary to identify a specific process employing that intermediate and
leading to a compound of clear and definite utility. At one stage some
examiners in the United States Patent Office required that the intermediates
per se should have utility; however, this practice has now been overruled?3®.

In the case of new chemical compounds where the utility is pharmaceutical,
the requirements of United States practice are now particularly stringent.
Until comparatively recently it was sufficient to indicate that such compounds
possessed therapeutically useful properties, coupled with an indication of the
nature of the use to which the compound might be applied. This is now no
longer sufficient and in any case where utility in the pharmaceutical field is
claimed for a new chemical compound it is necessary to provide evidence
showing the value of that compound. It is doubtful whether results of in vitro
trials are now sufficient, and it is desirable that the results of in vivo trials
should also be included in the specification. In the case of pharmaceuticals,
in general, the Patent Office requires clinical results#?; these data, however,
need not have been in the specification as filed. It is not possible to provide an
indication as to what may be required by the United States Patent Office as
the examiner has arbitrary powers and one examiner may view the matter
rather differently from another. However, if the examiner for any reason
doubts the usefulness of the new compound, he will require substantial proof
in order to be satisfied on this issue (see Addendum, p. 42).

A further issue is to what extent evidence of clinical trials requires to be
included in the United States patent specification irrespective of the objections
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which may be raised by the examiner. The danger here is that if there
is an insufficient disclosure in the specification of the use of the compound
and if the examiner is not satisfied on the issue of utility he may reject the
application and refuse to accept new evidence on this question. However,
if the specification contains a statement of utility and a record of some trials,
even if these should only be in vitro, where this is appropriate, there is no
doubt that the examiner should ultimately accept the application on being
satisfied with the presentation of further experimental evidence, which may
include the results of clinical trials.

The statutory requirements for application in the U.S.A. are that: ‘The
specification shall contain a written description of the invention and of the
manner and process of making and using it in such full, clear, concise and
exact terms as to enable any person skilled in the art to which it appertains
or with which it is most nearly connected to make and use the same, and shall
set forth the best mode contemplated by the inventor of carrying out his
invention.” These requirements*! have to be coupled with the definition of
‘invention’ which is ‘any new and useful process, machine, manufacture or
composition of matter’.

Practice on utility in the U.S.A. stems from the inclusion of the word
‘useful’ in the statutory definition of invention. Additionally the Patent
Office have defended their attitude on the basis that they stand in the public
interest and should not grant patents, particularly in the pharmaceutical
field, where there is any doubt of their utility. Nevertheless, providing the
specification as filed contains a statement of the utility coupled with some
evidence, and is otherwise sufficient, the examiner should accept the evidence
filed subsequently in support of the utility of the application.

One aspect of United States practice which is rather difficult to appreciate
is the citation of co-pending applications, either alone or as part of a mosaic of
documents, to deprive an application of novelty. Such co-pending applica-
tions may be by the same applicant where the actual inventors are different.
This is because the statutory requirement is that an invention at the effective
date of the application must not be known or used by others in the U.S.A.
Consequently the determination of novelty extends beyond what is published
and covers what is known in the U.S.A.

Another unique feature of United States practice is that within certain
limits the first inventor is the person who first made the invention in the
U.S.A. rather than the person who first filed an application for a patent to
cover that invention. This follows the practice that the effective date of a
United States application may be antedated to the actual date of making the
invention; according to circumstance this may be the date of ‘conception’ or
of ‘reduction to practice’ of the invention within the U.S.A. Reduction to
practice means the actual carrying out of the invention. Therefore, so far as
any United States applicant is concerned, he does not necessarily require to
file his application as soon as he has made the invention but may continue
development work until such time as he feels in a position to do so, in the
knowledge that in the U.S.A. his application may be antedated in this way.
This is not, of course, the position overseas and any corresponding foreign
application, if for example filed under the International Convention, would
only be entitled to the date of filing of the application in the U.S.A. For this
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reason, therefore, the United States applicant, although he is in a preferential
position in the U.S.A., may find himself at a disadvantage overseas.

In the U.S.A., when the examination has been successfully concluded, the
application is accepted, and after payment of the final fee the patent is
granted and published. The actual dates of grant and publication are the same.
The United States patent remains in force for seventeen years from the date
of grant, without payment of any renewal fees. There are no provisions in the
U.S.A. for opposition proceedings, and the only analogous proceedings are
the ‘interference’ proceedings. These concern the determination of relative
priority between two or more applications in the name of different parties
covering the same invention.

An interference may be declared either before or after grant of the patent,
and where an interference is instituted before grant the examiner may ask for
the inclusion of a claim identical with a claim in the conflicting patent or
application, for interference purposes. The interference proceedings are
designed to determine which inventor first made the invention and first
reduced it to practice. In the case of inventions made in the U.S.A., the
effective date of the application may be antedated by establishing the date
on which the invention was made and reduced to practice. Where the
invention is made abroad the application may only be antedated, in the case
of a convention application, to the date of the application for protection in
the convention country, or in certain cases to the date of the introduction of
the invention into the U.S.A. The interference proceedings thus amount to a
determination of effective priority date between conflicting applications.

In the U.S.A., on account of the wide definition of invention, it is possible
to claim not only chemical products per se, but also pharmaceutical products
and (following recent practice) medical processes, i.e. processes for the treat-
ment of human beings with drugs. The U.S.A. is one of the few countries
where medical processes are patentable.

Unlike many other countries, the patentee is not required to operate the
invention in the U.S.A.4%, and there are no provisions for the grant of
compulsory licences.

The cost of filing a patent application in the U.S.A. is $30; the grant fee is
$30. As there are no renewal fees, the total official cost is only $60; however,
prosecution costs are generally rather heavy in view of the difficulties met in
the examination of the application.

France

The formalities attendant upon the filing of an application in France are the
minimum; any person may file the application and it is not necessary to
name the inventor. As in other countries, the specification must describe the
invention, but it does not contain any claims, and concludes with what is
termed the ‘résumé’. The résumé does not define or limit the scope of the
monopoly which the patentee may secure, but is a general indication of the
'scope of the patent.

In France the application is not subjected to any novelty examination,
and after filing it is not possible to make any amendment to the specification.
Providing the formal requirements are fulfilled, the application passes
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automatically to grant and there are no provisions for opposition proceedings.
After grant, if the patent is involved in litigation, the court will consider the
state of the prior art and determine the exact contribution made by the
invention, and in accordance with this it will decide the scope of the pro-
tection to which the patentees are entitled. This is essentially different from
practice, for example, in the United Kingdom and the U.S.A., where the
scope of the monopoly claim is to be found in the words employed in those
claims.

It is now possible to claim chemical products per se and also pharmaceutical
products, but medical processes are not patentable. Gompulsory licences may
be granted in France in the case of abuse of monopoly (e.g. non-use).

Germany

The formal requirements for an application in Germany are slightly more
than those in France, but far simpler than those in the U.S.A. Any person
may apply for a patent in Germany, but if the inventor is not the applicant,
he must be named, and a statement included in the application that the
invention has been assigned by the inventor to the applicant. The specifi-
cation must describe the nature of the invention and conclude with a state-
ment of claim. After filing, the application is subject to an examination both
as to novelty and inventive merit. The German examiner may rely upon
patent specifications or printed literature published anywhere in the world
not more than 100 years previously.

In Germany it is not possible to claim chemical compounds per se but only
to claim a process for making a chemical compound; however, mixtures of
chemical compounds are patentable, providing these are not pharmaceuticals.
For instance, alloys are patentable, but pharmaceutical products, foods and
medical processes are not.

The utility of new chemical compounds is also important in Germany,
although for not quite the same reason as in the U.S.A. In Germany it is not
possible to claim a process for the production of a chemical compound, which
is analogous to known methods for the production of similar compounds
(i.e. where the method may be regarded as obvious) unless the product
possesses unexpected properties. In order to support an analogy process
claim, it is necessary to provide an identification of the utility of the product.
A corollary to this is that, once a compound is known, it is only possible to
protect processes for its manufacture which are not analogous to known
methods. In consequence it is not possible to protect a process for making an
intermediate, unless the method is not analogous to known methods or the
intermediate per se possesses unexpected properties.

On completion of the examination the application is accepted and pub-
lished, and opposition may be lodged against the application within three
months from the date of publication. The opposition proceedings are some-
what similar to those in the United Kingdom, and on their conclusion the
patent is granted. Since the life of the patent is eighteen years from the date
of filing, a patent which has a lengthy examination and is then opposed may
not have many years of its life left. However, patent protection commences
with the date of publication, and the applicant can sue infringers after this
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date. Where such an infringement action is commenced, the hearing may be
suspended until the grant of the patent.

The claims of a German patent are interpreted in the light of the disclosure
and having regard to the inventive merit of the invention. Where the in-
vention represents a large advance in the field, particularly where the advance
is such that the patent may be regarded as a ‘pioneer patent’, the claims are
interpreted broadly to the benefit of the patentee. Correspondingly the
claims to an invention of small inventive merit are interpreted narrowly.

Compulsory licences may be granted in Germany where there is an abuse
of monopoly (e.g. non-use) or in the case of a dependent patent, where the
proprietor of the main patent refuses to grant a licence to the dependent
patentee, thus preventing the working of the latter’s invention.

THE SPECIFICATION

The patent monopoly system is based on contract between the Government
and an inventor, on the one hand the inventor disclosing his invention and on
the other hand, the Government granting to the inventor a monopoly for a
limited period. In consequence, the legislation provides that the inventor
must give a clear and precise disclosure of his invention in such a way and in
such terms as to enable any person, skilled in the art, on reading the speci-
fication to put the invention into practice. There are a number of other
requirements which must be met, but this is the basic one to be fulfilled by
patent specifications in most countries.

In the United Kingdom there are two types of specification, provisional
and complete, and as these differ both in form and purpose they are
considered separately.

The Provisional Specification

The provisional specification is not examined and serves merely as a docu-
ment of record for establishing the priority date of the relevant claims. The
only statutory requirement*3 is that it ‘shall describe the invention and shall
begin with a title indicating the subject to which the invention relates’.
Apart from this, its function is to establish a priority date for the correspond-
ing complete specification and for any corresponding applications which are
filed overseas under the International Convention. Therefore, from a
practical point of view, the form of the specification should fulfil not only the
requirements of United Kingdom practice, but also those in respect of practice
overseas,

To ensure that the claims in the complete specification ultimately filed will
be entitled to priority from the provisional specification, the latter should be
drafted in as broad terms as are consonant with the invention which has been
made. For example, if the discovery is that in a certain reaction sodium
iodide acts as a catalyst greatly increasing the yield of the desired product,
then it is desirable that the provisional specification should cover the use not
only of sodium iodide, but also of related compounds which it is reasonable to
expect will also be useful for this purpose. Thus, in the absence of any facts
indicating the contrary, the scope of the provisional specification should
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cover the use at least of alkali metal halides, and perhaps even halide salts in
general. The specification must also describe specifically the use of sodium
iodide and contain an indication that this is a special feature of the invention.
On the other hand, if the provisional specification refers to sodium iodide,
and it is subsequently discovered that other alkali metal iodides behave
similarly, and this is referred to for the first time in the complete specification,
any claims covering the use of alkali metal 1odides other than sodium iodide
will be entitled to protection only from the date of the complete specification.

It is also desirable for the provisional specification to contain at least an
example of one embodiment of the invention. This is not required for United
Kingdom practice, but in the case of a corresponding application filed sub-
sequently in the U.S.A., that Patent Office may refuse to sustain the claim to
priority where the provisional specification from which the date is claimed
does not contain a specific example. Further, with an invention relating to an
apparatus or other device which is capable of illustration, it is desirable that
the provisional specification should contain a drawing of that apparatus or
device, together with related description.

There is a classic case ** where a British applicant filed an application in the
U.S.A. claiming priority from a British provisional specification. The inven-
tion concerned a television receiver, and the provisional specification did not
contain a drawing of the television receiver layout, although the United
States application did so. An interference was declared with another appli-
cation filed by a United States applicant and having a date between that of
filing of the British provisional specification and of the corresponding
application in the U.S.A. In this action the United States Patent Office
refused to accord to the British applicant the priority date from the pro-
visional specification and in consequence his application was refused. The
ground for this decision was that the disclosure in the British provisional
specification was considered too meagre and incomplete to justify the grant
of a patent thereon, and in consequence was insufficient to establish the
entitlement to the earlier priority date. In this case the British applicant
provided evidence to the effect that a fourteen-year-old boy was able without
difficulty to make a television receiver on the basis of the information in the
provisional specification, but the United States Patent Office refused to
accept this evidence. The moral, therefore, is that provisional specifications
should always contain as full and as detailed a description as possible, to-
gether with as many examples of various embodiments in the invention as are
available, and, in the case of an invention capable of illustration, drawings
illustrating the invention.

With inventions concerned with new compounds, particularly where
these may be prepared by ‘known’ methods (and this is the case with most
new compounds), it is necessary to disclose a use for that compound. This
information must be disclosed in the complete specification; it is desirable for
the information to be present in the provisional specification as well, so as to
ensure that priority can be claimed from the provisional specification, not
only for the British complete, but also for any corresponding applications
filed overseas under the International Convention.

In respect of inventions in the pharmaceutical field, it is most desirable
that the provisional specification should contain more than a mere identifica-
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tion of the potential use of the compound or composition in question, and
if possible should contain a record of trials illustrating the pharmacological
advantages obtained. Once again this information is not required for British
practice, although it may prove of importance if there should be a co-
pending application of similar date and the resolution of priority date
becomes a significant issue, but this information is essential if priority is
going to be claimed from this application for others overseas, particularly in
the U.S.A. and Germany.

In the case of a new compound, the provisional specification should dis-
close at least one method for the preparation of this compound together with
a clear identification of the pharmacological purpose for which the compound
may be used, and a record of some experimental trials illustrating the pro-
perties of the compound. Where appropriate, iz vitro trials are sufficient for the
purposes of the provisional specification and may suffice also for the purposes
of claiming priority overseas. If details of in vivo or even clinical trials are
available, these should be included. However, the likelihood of clinical
results being available at the time of filing the provisional specification is
somewhat remote; indeed, if clinical results are available, this can only mean
that the filing of the application has been delayed to a hazardous extent.

As already indicated, the most important feature of a patent application
is its date, so that where a chemical compound is found to possess pharma-
cological properties the provisional specification should be filed as soon as
possible thereafter. If this is delayed pending the completion of a series of
trials, the inventor may find that others working along the same lines have
filed an application covering the use of such compounds in advance of him,
and thus deprived him of the rights which he should have obtained in respect
of his invention.

In a case where the invention is in respect of a known chemical compound
which has been found to possess new and unexpected pharmacological pro-
perties, the requirements for the provisional specification are details of the
pharmacological properties supported by such record of trials as are available,
and also an identification of the types of composition or formulation in which
the compound may be used. In the United Kingdom, as in most other
countries, it is not possible to claim the use of a pharmaceutical, and protec-
tion may only be obtained for new compositions of matter (i.e. formulations)
containing the known chemical compound.

The Complete Specification

The requirements for the complete specification are laid down in the Patents
Act in the following terms2??45. Every complete specification shall:
(a) particularly describe the invention and the method by which it is to be
performed ; (b) disclose the best method of performing the invention which is
known to the applicant and for which he is entitled to claim protection; and
(¢) end with a claim or claims defining the scope of the invention claimed.

The claim or claims of a complete specification must relate to a single
invention, must be clear and succinct, and must be fairly based on the matter
disclosed in the specification. The same requirements apply to the specifi-
cations for applications in most territories overseas. The only difference
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between a British complete specification and a specification for a patent
application in any other country lies in the form and nature of the statement
of claim at the end of the specification. To a considerable extent the form of
the complete specification follows on from that of the provisional specification.
Although there is no statutory requirement for this, the specification when
prepared professionally tends to follow a standard form.

It is usual for the specification to commence with a short statement
identifying the general field with which the invention is concerned. This is
followed, where appropriate, with a reference to the state of the art, and then
by an identification of the discovery which has been made. This passage is
usually preceded by the words: ‘It has now been found . . .’. This passage
completes the preamble, and then follows what is known as the statement of
invention, which commences with the words: ‘Accordingly the present
invention is for . . ’. The Patent Office requires that there be a statement
of invention in this form, where the statement of claim includes an omnibus
claim (see p. 24). After the statement of invention follows a description of
aspects of the invention in general and specific terms; for example, process
conditions, nature of reactants, properties of the products, and so on. The
body of the specification usually concludes with the examples which illustrate
the invention. At the end of the specification is the statement of claim.

A frequent criticism of patent specifications as technical literature is that
these do not usually contain an adequate acknowledgment of the prior art.
The reason for this is that a full statement of the prior art in the specification
may be of substantial assistance to those wishing to attack the validity of the
patent. In some cases it is necessary for validity to have an adequate state-
ment of the prior art and a clear differentiation of the invention from this,
but in general this is only required in the case of selection inventions (see
p- 29).

As indicated above, the description in the specification must be such that
any person, skilled in the art, on reading the specification will be able without
difficulty to put the invention into practice. Over and above this require-
ment, the applicant must disclose the best method of performing the inven-
tion known to him at the date of the complete specification. If the best
method is not disclosed, the resulting patent is incurably invalid.

On this question the following comment*® of the Court of Appeal is
particularly apt:

But it is settled law that a Patentee must not throw upon the public the burden of
experimenting in order to ascertain how the invention is to be carried out. The
Plaintiffs are here in a dilemma from which there is no escape. The Patentee is
bound to act towards the public uberrima fide, and to tell them all that he knows
which is requisite to enable them to carry out the invention to the best effect. Now
in this case the Patentee had either made the dyes with the naphthols or he had not.
If he had, he must have known that the temperatures necessary to success were
vastly higher than those he had given in the case of the phenols, and the fact that he
has not given that knowledge to the public must invalidate his Patent. If, on the
other hand, he had never made the dyes from the naphthols, he could not, in the
then state of knowledge, know that they could be so produced.

As already noted, inventions concerned with new chemical compounds,
where these are made by methods known per s¢, must show that the new
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compounds possess a use. In the case of pharmaceutical inventions concerned
with a chemical compound (whether new or old) possessing pharmacological
properties, it is necessary for the specification to contain a clear identifica-
tion of the advantageous properties, desirably supported by evidence. In the
United Kingdom the level of evidence which is required is much lower than,
for example, in the U.S.A., but in any important case a corresponding
application in the U.S.A. must also be contemplated; therefore, it is an
advantage that where additional evidence is thus provided for the corre-
sponding United States case then the same evidence be included in the corre-
sponding complete specification. Here again, so far as the United Kingdom is
concerned, the results of in vitro experiments will be sufficient, where these are
appropriate. However, in the U.S.A. the results of in vivo tests generally will
be required, and probably also clinical trials. Whether clinical results must
be available at the time of filing in the U.S.A. is a moot point, but if they are
not available at this time, it should not be considered as a deterrent to filing
in the U.S.A., and the application should be filed with the support of what
evidence is available. If and when further evidence such as the results of
clinical trials become available, this can either be presented to the Patent
Office in the form of affidavits in support of the application, or in some
circumstances it may be more appropriate to file a further application
embodying the substance of the first application in the U.S.A. and amplifying
it with the clinical results. Such a further application would be filed as a
‘continuation in part’ application, and would be entitled to the date of the
prior application in the U.S.A. (and the priority date thereof, if any) for
matter appearing in that specification.

The Claims

The statement of claim which follows the body of the specification is perhaps
the most important part. In present-day practice in the United Kingdom, the
scope of the monopoly granted to the patentee is to be found in the wording
of the claims. This has not aiways been the case, and at the turn of the century
specifications were only accompanied by rudimentary claims, and the
specification as a whole was considered by the court. The following judicial
observations illustrate present practice in this respect.

Tt is not sufficient for the inventor to find his gold mine; he must also peg out his
claim. QOutside the pegs the gold, if it be there, is free to all?.

The function of the claims is to define clearly and with precision the monopoly
claimed, so that others may know the exact boundaries of the area within which
they will be trespassers. Their primary object is to limit and not to extend the
monopoly. What is not claimed is disclaimed. The claims must undoubtedly be
read as part of the entire document, and not as a separate document; but the
forbidden field must be found in the language of the claims and not elsewhere4®,

It is essential for the claims to be drafted in broad terms to cover all
aspects of the invention and so make it impossible for others to take advantage
of the nature of the invention and yet operate outside the scope of the claims.
If the claims are too broad, however, they run the serious risk of invalidity,
and it has been said on at least one occasion that the drafter of claims must
steer between the Scylla of too limited scope and the Charybdis of excessive
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breadth. The drawbacks of insufficiently broad claims are obvious; the danger
of broad claims may be illustrated by reference to the sulphathiazole case*®.
The complete specification described and claimed the manufacture of
p-aminobenzenesulphonamido-thiazoles from large classes of chemical
substances by any known process, and the claims, as construed by the court,
covered many millions of products. The specification contained a statement
that the ‘new para-amino-benzene-sulphonamido-thiazoles find application
in therapeutics. They have chemo-therapeutic activity in streptococci
infections and similar illnesses” However, only two compounds were
exemplified, namely sulphathiazole and sulphamethylthiazole, together with
evidence of their pharmacological activity and low toxicity. It was estab-
lished in the action that apart from the two mentioned compounds none of
the compounds possess any therapeutic value. The patent was therefore found
invalid on the grounds of inutility, false suggestion, and that the invention
was not a manner of new manufacture. The complete specification contained
no specific claims to the two compounds of established value, and the
patentees sought to amend their specification to introduce claims to these two
compounds named in the specification. This application for amendment was
refused on the grounds that the specification in its amended form would
claim an invention substantially different from that claimed in its original
form. The probability is that had the patent specification in question also
contained specific claims to sulphathiazole and sulphamethylthiazole, these
claims would have been found valid and the patentees could have amended
their specification to delete the other broad claims. As it was, the patent was
revoked.

It is desirable, therefore, that the statement of claim should contain both
broad claims and narrow claims, so as to attempt to meet the pitfalls referred
to above. This is the case despite the alterations to the provisions regarding
amendments made by the 1949 Patents Act.

In addition to claims which themselves define the monopoly claimed, it is
possible to have claims which define the invention by reference back to the
specification. Such claims are termed ‘omnibus’ claims and these may either
be drafted as broad claims referring to the whole of the specification (e.g. “an
oxidation process substantially as hereinbefore described’) or as narrow
claims limited to specific examples or as illustrations (e.g. ‘an oxidation
process substantially as hereinbefore described and illustrated in any of the
preceding Examples 1-10’). Omnibus claims are not usually highly regarded,
but were justified in a famous case5® where all the other claims were
found invalid, but the omnibus claim was found to be both valid and
infringed.

THE INVENTOR

Itis a truism to say that in respect of every invention there must be an inven-
tor; nevertheless the importance of the inventor as an individual is sub-
stantially greater in some countries than in others.

In the United Kingdom up to 1949, the inventor had to be joined at least
as a co-applicant in all applications, and it was not possible for an assignee to
file the application in his own name, except in the case of convention

24



F. MURPHY

applications or communications from abroad. However, since the 1949 Act,
an assignee may file a patent application directly in his own name, but it is still
necessary for the inventor to be named on the application form, and he must
also give his consent to the filing of the application. In any case where the
inventor is not named as a co-applicant, his name is printed at the head of the
specification, so publicizing that he is the inventor.

These new provisions reflect conditions as they exist today, and it has to be
admitted that the day of the private inventor is nearly over. The majority of
inventions are now made in the research and development departments of
industrial concerns where inventors are employed in research or allied work,
and where the rights in the inventions which are made belong in equity to the
employers. However, it is important that the actual inventors s hould be
named, since, in the United Kingdom, if the inventor is not named correctly
the patent may be invalid. Although in one United States case®! the court
decided that with inventions made by company employees it does not matter
if the wrong employee is nominated as inventor, it is not safe to rely upon
this, even for the U.S.A.

The principles to be adopted in determining who is the inventor in respect
of an invention are similar in most countries, although, as in all other aspects
of patent law, there are differences in detail.

In the United Kingdom, the inventor is the person who is responsible for
devising the invention in the sense of having been responsible for the solution
to the problem which comprises the invention. It is not necessary for the
inventor himself to have been involved in any practical work providing he
has given sufficiently precise instructions to those who carried out the
appropriate practical work. However, it does not necessarily follow that the
person who lays down a general scheme for research is an inventor or joint
inventor in respect of inventions made during that research. It is difficult to
lay down a general test for inventorship, but in effect the inventor must be
the person or persons responsible for the technical advance forming the sub-
ject of the invention. For example, where the research planner suggests that
an alkali should be used in a certain reaction, and the practical worker finds
that whereas sodium and potassium hydroxide are unsuitable the alkali
metal carbonates are suitable, in respect of the invention comprising the use
of alkali metal carbonates, the practical worker is the inventor. On the other
hand, where the research planner proposes that a reaction should be carried
out trying specifically sodium hydroxide, potassium hydroxide, sodium
carbonate and potassium carbonate, he is the inventor of the invention
relating to the use of the alkali metal carbonates. In many cases it is difficult
to apportion the contribution made to an invention by various co-workers,
and where there is any doubt it is reasonable that those concerned should be
named as co-inventors.

A difficult situation arises where a research worker is engaged on or has
found a solution to a problem, and one or more colleagues make suggestions
for meeting the problem or improving the solution. Where such suggestions
are of a casual nature or represent an encyclopaedic listing of alternatives,
and the original research worker selects his research route essentially inde-
pendently, then he is the sole inventor, even though the invention may
embody one or more such suggestions. On the other hand, where a suggestion
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is put forward with a reasoned exposition for its trial, and this is adopted, then
the person making the suggestion is at least a co-inventor. In one United
States case®? it was noted that an inventor may receive any number of
suggestions, but he is to be regarded as the sole inventor if he is the one who
decides whether to adopt or reject a suggestion.

Another difficult situation arises when a chemist makes a new chemical
compound to which he cannot ascribe a utility and a second worker by
screening trials determines a utility for that compound. According to the
precise circumstances the screener may or may not be a co-inventor. Thus
where the chemist asks the screener to test the activity of the compound as a
bactericide, and the screener finds the compound possesses such properties,
then the screener cannot be regarded as a co-inventor. On the other hand,
where the screener is not given any precise instructions, and he selects a
number of tests to be applied, and by this means finds that the compound
possesses analgesic properties, then he is a co-inventor. It is difficult to
visualize cirumstances where the screener would be the sole inventor, to the
exclusion of the chemist who synthesized the new chemical compound, unless
the invention for which protection is sought is directed exclusively to the use
of the compound. Ultimately, invention lies in the assignment of a useful
property to a particular compound ; where the synthesizer sends the chemical
to the screener under a code number and receives the screening results also
related to the code number, the synthesizer will be the sole inventor, since the
screener is never in a position to assign the useful properties to a particular
compound.

In the U.S.A,, strict rules apply in the determination of inventorship, and
for co-inventors to be properly named, they should have co-operated actively
in the making of the invention. Thus, according to United States practice,
where inventor A discovers fact 1 and inventor B independently discovers
fact 2, if these workers do not co-operate it is not correct to treat them as
joint inventors of the invention including facts 1 and 2. In the U.S.A. a
patent application must be filed by the inventor; where an assignment is
filed before grant the patent is granted to the assignee. In most other
countries applications can be filed in the name of the assignee without
joining the inventor as a co-applicant, although in a number of countries
where this is done it is also necessary to file an assignment from the inventor
to the assignee.

At the present time the majority of inventions are made by employees who
are employed for this specific purpose. In other words, the employees are
employed to carry out research or to design engineering equipment, and so
on. Where there is a specific agreement between the employe¢ and an
employer regarding inventions, this controls the situation between them and
the division and allocation of rights 58, However, it is usual for this to be more
or less in line with the position in equity. It is well established that where an
invention is made by an employee in the course of his employment, and
where there is no agreement between the employee and his employer, all
rights in the invention belong to the employer®4. In such a case the employee
has been held to stand in the position of a trustee holding the rights in the
invention to the benefit of his employer?®%. In the absence of an agreement to
the contrary, it follows that where an employee makes an invention outside
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the normal course of his employment, the rights in such an invention belong
to him and not to the employer.

Where an employee makes an invention in the course of his employment,
his duties to his employer in this connection do not end on the termination of
employment, and at any time he must execute documents in relation to such
an invention as the employer requires58,

In order to simplify and cheapen litigation in the case of disputes regard-
ing inventions between employees and employers, application may now be
made to the Comptroller for his decision”?.

SCOPE OF THE MONOPOLY

In the United Kingdom the scope of the monopoly given by any patent is to
be found in the wording of the claims, and it follows that what is not claimed
is disclaimed. This factor is important both from the point of view of the
patentee as well as from the point of view of a competitor who is seeking to
avoid infringement of a patent.

In general there are two types of claims which are to be found in patent
specifications, namely (a) product claims, and (b) process claims. In a sense
product claims, if these are relevant, are the more important, since these will
probably cover what is ultimately sold to the public and thus make it simpler
for the patentee to decide whether or not there is an infringement.

Each of these main classes of claims may be readily subdivided, and in the
case of product claims, these may either comprise independent product
claims, for example claims directed to an article, an apparatus, a new com-
pound or a new composition, or may comprise a process-dependent claim,
and be in the form: ‘the product when prepared by the process . . .”. The
process-dependent product claims are of lesser value than the independent
product claims, but in many cases they may be the only form of product
claims which are obtainable. The scope of a process-dependent product
claim is limited to the product of that process; in other words, such a claim
is not infringed when the product is prepared by any other process. These
circumstances may make it difficult for a patentee to determine whether or
not there has been infringement, unless the nature of the process employed is
evident by examination of the product (by reason, for example, of the pre-
sence of impurities).

A process claim covers the procedural step or steps which achieve a desired
object and may thus be for a process for the manufacture of an article or a
machine, or for a process for using an article or machine, providing in the
latter case that the process is a manner of manufacture. For example, where
the invention is for a new chemical compound which has been found suitable
for use as a blowing agent for thermoplastic materials it will be possible to
have examples of all these claims, as follows:

Indlependent product claims

1. C'aims to the new chemical compound

2. Claims to a composition comprising a thermoplastic material and the new
chemical compound
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Process-dependent product claims

3. The new chemical compound when prepared by a definite process

4. An expanded thermoplastic material when prepared using the new com-
pound as blowing agent

Process claims
5. A definite process for the manufacture of the new compound
6. A process for the expansion of thermoplastics using the new compound as
blowing agent
By way of contrast, where a new compound is found to be of value as a
pharmaceutical compound, it is not possible to include those claims relating
to use, since, as already indicated, pharmaceutical uses are not patentable.
In this case permission claims would be as follows:

Independent product claims
1. Claims to the new compound
2. Claims to a pharmaceutical composition containing the new compound

Process-dependent product claims
3. The new compound when prepared by a definite process

Process claims
4. Claims to a definite process for producing the new compound

Where these are obtainable, independent product claims are the most
valuable, since these give effective cover for the product under all conditions
of use and manufacture. In those cases where product claims are not obtain-
able, for example, where invention is concerned with a new use for a known
compound, then the other types of claims have to be relied upon. In such a
case, however, if the compound requires to be used in a special formulation,
and providing that this formulation is new, then it is possible to claim the
compound in that formulation as a new composition of matter.

1t is important that the specification should contain all the types of claims
which are possible, otherwise that part of the invention which is not so claimed
may not be protected by the patent. Thus, where the invention is concerned
with a process for the manufacture of a known chemical, as for example
aniline, if the statement of claim only includes claims directed to the process
itself, without any claims to the product when prepared by the process, then
very likely it would be held that the scope of the monopoly did not extend to
the product of the process as opposed to the process itself. Thus, if the product
were manufactured overseas by the process, it could probably be imported
into this country without infringing such a patent.

A similar situation has arisen recently in South Africa%® concerning an
application for amendment of a specification in which the statement of claim
contained claims to a process for producing xylocaine and related compounds.
The applicants sought to amend the specification to limit the claims to the
preparation of xylocaine, excluding the other compounds, adding an
explanation that the word halogen extended only to chlorine, bromine and
iodine with the exclusion of fluorine, and to add a claim to the product made
in accordance with the process. The Supreme Court of South Africa held
that the amendment to limit claims to the preparation of xylocaine and to
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explain the term halogen were allowable, but that the amendment to add a
claim to the product was not allowable. No decision was given on the
question as to whether a process claim covered the product, but the court
observed that: ‘there is considerable force in the contention that under our
Patents Act a process claim does not in itself protect the process product’.

Today, it is uncommon to find a British patent specification which does not
contain claims to the product of the processes claimed, where this is relevant;
where such claims are missing the scope of the monopoly is defective.

The limitation of the scope of the monopoly in accordance with the word-
ing of the claims is unique to the United Kingdom and certain Common-
wealth countries, including the Federation of Rhodesia and Nyasaland. In a
number of countries, the scope of the monopoly is determined to a greater or
lesser extent by the form of the claims, but interpreting the claims within the
doctrine of equivalence. For instance, this is the case in U.S.A., Republic of
South Africa, India, Finland, Switzerland and Sweden. In some other
countries, for example the Netherlands and Denmark, the specification is
also taken into account; as noted earlier, in Germany the nature of the
invention is also relevant.

The application of the doctrine of equivalence means that where the claim
refers to, for example, a certain chemical, the scope of the monopoly will also
be held to extend to other chemicals which are the known chemical equiva-
lent thereof. For example, in the U.S.A. where a process claim cites chlorine,
it is likely that the claim would be held to be infringed by the same process
using bromine.

In some other countries, including Belgium, Brazil, France and Italy, the
claims are not important and the court takes upon itself the determination of
what invention has been made, and in the light of the prior art and other
circumstances what protection should be accorded to the patentee.

It follows, therefore, that the patentee receives the most favoured treat-
ment in the last-named countries, and that in the United Kingdom, U.S.A.,
Republic of South Africa, India, Finland, and so on, the public, as opposed to
the patentee, is assisted as it may more readily determine what comprises an
infringement and what processes or products it may employ without in-
fringement. In those countries, such as Germany, where only process claims
of chemical inventions are permissible, the protection obtainable from the
process claims extends also to the products of the claimed process.

SELECTION INVENTIONS

A special class of inventions, which is frequently met in the chemical field,
although not exclusively so, is that of ‘selection inventions’. Here the inven-
tion is based on a selection either of compounds or of conditions from what is
already known in the art. A reaction is often described and perhaps patented
in general terms, and subsequent workers may find that when using some
specific starting material or reaction conditions, a marked advantage or a
special result may be obtained. In a case where a different result is obtained,
the invention may in fact be a normal invention and not a selection invention.
Thus, where the reaction of A and B together to form C is already described
in the literature, and it is subsequently found that a desirable product D is
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also produced, it is permissible to claim the process for the protection of D
comprising the reaction of A and B together coupled with the step of isolating
the compound D from the reaction product, as a normal invention and not as
a selection invention. By way of contrast, a selection invention is involved
where it is found that the reaction of A and B together results in the produc-
tion of C, but that if the reaction is carried out at 80°C a much higher yield
is obtained than when operating at any other temperature. The fact that
inventions could lie in the selection of special conditions or reactants has been
appreciated for a great number of years®?, but the most important case
regarding selection was decided in 1930 when the criteria which a selection
invention must fulfil to be patentable were set out®?. The action was heard
before Mr. Justice Maugham (as he then was) and his judgment is one of the
most famous in the whole history of patent actions. The action involved three
patents relating to the manufacture of azodyestuffs by the coupling of amides
of 2,3-oxynaphthoic acid (3-hydroxy-2-naphthoic acid) with diazo com-
pounds. The first patent claimed the use of the o-toluidides of 2,3-oxynaph-
thoic acid, although the use of the p-toluidide had been published as an
example of the class described as arylamides in general. The second patent
claimed the use of ¢-alkoxyanilides, although the use of the p-anisidide had
already been published. The third patent claimed the use of p-toluidides or
p-alkoxyanilides which are halogen substituted, although the use of the
p-toluidide, p-anisidide, and chloro-substituted anilides had been described.

The observations of Mr. Justice Maugham have been so frequently quoted
and misquoted that these are reproduced at some length. Dealing first with
the question of selection patents, Mr. Justice Maugham said: ‘This case
seems to be the first which has arisen in these courts in which the question of
the validity of a chemical selection patent has been directly considered. It
may be observed that chemical patents in recent years have consisted of two
sharply divided classes. The first class is that of patents based on what may be
described as an originating invention, that is, the discovery of a new reaction
of a new compound. Such patents may be called for brevity “originating
patents”. The second class comprises patents (the so-called selection patents)
based on a selection of related compounds such as the homologues and
substitution derivatives of the original compounds which presumably have
been described in general terms and claimed in the originating patent.’

Having referred to the nature of the prior publications, Mr. Justice
Maugham continued: ‘It must be remembered, of course, that the selected
compounds have not been made before, or the patent would fail for want of
novelty. If the selected compounds, being novel, possess a special property of
an unexpected character, for example if a mono azo dye were to be made by
selecting components not hitherto employed which resulted for the first time
in a green dye, I cannot see that the inventive step essentially differs from the
step involved in producing a new result by a new combination of well-known
parts or indeed from using the common and well-known factors (cranks,
rods, toothed wheels and so forth) employed in mechanics in the construction
of a new machine.

‘In a sense it is still true to say that there is no prevision in chemistry. Any
one of the millions of dyestuffs in question might be found to possess some
unexpected and distinctive properties, either of colour or fastness, or to have
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some other incidental advantage. There is no short cut to knowledge of this
kind. A laborious and systematic investigation of a long series of combinations
becomes necessary; and it is the fact that of recent years certain industrial
organisations with enormous financial resources have established laboratories
where numbers of chemists of high scientific attainments devote their lives to
a systematic examination on scientific principles of a vast number of chemical
substances.’

Mr. Justice Maugham’s remark ‘there is no prevision in chemistry’ has
become almost a battle cry in the struggle to obtain patents in the chemical
field, not only in the United Kingdom, but also overseas.

Having considered the situation, Mr. Justice Maugham then set out the
criteria which must be fulfilled for selection patents to be valid: ‘Three
general propositions may, however, I think, be asserted as true: First, a
selection patent to be valid must be based on some substantial advantage to
be secured by the use of the selected members. (The phrase will be understood
to include the case of a substantial disadvantage to be thereby avoided.)
Secondly, the whole of the selected members must possess the advantage in
question. Thirdly, the selection must be in respect of a quality of a special
character, which can fairly be said to be peculiar to the selected group.’

While the first condition is self-explanatory, the second criterion may be
more difficult to appreciate. It means that where a selection is made in
respect of a group of starting materials or a range of conditions, the advantage
must be secured when using all of those materials or conditions. For instance,
where the prior publication covers metal salts and a selection is made in
respect of alkali metal salts, it is necessary for validity that the advantage is
found with all alkali metal salts, and not merely some of them. This, of course,
may be tempered with some reason, and where, for example, the selection
consists of a group of a hundred compounds (chosen out of a much larger
field) the selection will not be invalidated if perhaps one or two of the selected
members did not provide the claimed advantage.

The third part of the test is also important, and means that where a selec-
tion is made of a part of a known field, the same advantage must not be
attainable in a substantial number of other parts of that field. Thus, where it
is known that a class of compounds bearing an alkyl substituent of 1 to 20
carbon atoms possesses useful therapeutic properties, and it is found that
compounds of this type where the alkyl substituent is of 6 to 8 carbon atoms
(these compounds being new, although members of a homologous series)
exhibit greatly reduced toxicity, this requirement is not fulfilled if the homo-
logues wherein the alkyl substituent is of 10 to 20 carbon atoms exhibit the
same advantages. However, if the compounds with alkyl substituents of 6 to 8
carbon atoms possessed a much lower toxicity than any of the homologues,
or alternatively that this lower toxicity was only matched by homologues with
alkyl substituents of 14 to 16 carbon atoms, then this requirement is fulfilled,
and a selection patent could be obtained.

Since selection inventions have to fulfil such rigid requirements, the posi-
tion is usually that the patentee seeks to show that the invention is not a
selection invention, and therefore that the tests need not be applied, whereas
those who attack the patent attempt to establish that it is for a selection
invention. In order that an invention should be treated as a selection
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invention and thus be required to fulfil the prescribed conditions, the prior
disclosures establishing the position must themselves also fulfil certain
conditions®?. Firstly, the publication of the field from which the selection is
made must be contained clearly and unequivocally in a single document. It
is not permissible to find the broad field from which the selection is made in a
number of documents. However, this requirement is satisfied if it can be
shown that the whole of the field from which the selection is made lies in the
common general knowledge. Secondly, the disclosure of the general field
must not be untrue to any substantial extent. Finally, in the case of an inven-
tion comprising a specific substitution product, if the basic disclosure is of
substituted compounds in general (for example, ‘substituted hydrocarbons’)
there is selection only when the prior disclosure gives examples of compounds
containing substituents which are representative of the class of substituents
present in the substituted compounds forming the selected invention. Thus,
when a general disclosure is of substituted pyridines, illustrated only by
methylpyridine and chloropyridine as useful for some purpose, this will be
regarded as extending to alkyl and halogen substituted pyridines, and a
discovery that nitropyridine is also useful for that purpose will be treated as a
normal invention and not a selection invention. On the other hand, the dis-
covery that bromopyridine and isobutylpyridine (if they are new) are useful
would form the basis of a selection patent.

Where all the conditions for a selection invention are present, there is a
final requirement that the selection must not be in respect of a substantial
portion of the general field. For example, the selection of the use of one mem-
ber out of a disclosure of two members, or the selection of two members out
of a disclosure of three members, is not sufficient to support a patent82.

This issue of selection inventions is, as already indicated, of special rele-
vance in chemical cases. An example which is frequently met is where a class
of chemical compounds is known, and may be represented by a general
formula, and where one or perhaps a special group of compounds falling
within the general formula are found to have special properties. If these
were specifically mentioned in the prior publication, they cannot be protected
as new compounds, as they are not novel; but the novel use of such com-
pounds may be patentable.

Where the selected compounds are new and possess therapeutic properties,
for example for the treatment of dermatitis, if it were already known that the
general class of compounds could be used for the treatment of certain derma-
tological conditions, and if the new compounds did not differ in their effec-
tiveness or utility, then there is no possibility of obtaining protection for the
new compounds or compositions containing them. On the other hand, if the
new compounds exhibited markedly higher activity than the known com-
pounds of the same group, or alternatively if of similar activity have some
other advantageous and unexpected property such as greatly reduced
toxicity, then the requirements for a selection invention will be fulfilled, and
it will be possible to claim new compounds per se as well as to protect pharma-
ceutical compositions containing them.

On the other hand, if the general class of compounds were not known to
possess therapeutic properties, the discovery that the new compounds had.
such properties will support a claim to the compounds per se. It is immaterial
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whether or not other compounds in the general class possess the same property,
providing this were not known®3. In addition to protecting the new com-
pounds per se, it would also be possible to protect new compounds, e.g.
dermatological creams, containing any of the general class of compounds.

A selection invention may also be made protecting a particular use of
known chemical compounds. Thus, where it is known that a reaction may be
carried out in the presence of a heavy metal halide, ¢.g. halide of iron, nickel
or titanium, the discovery that greatly improved results may be obtained by
the use of chromium chloride is a patentable invention which comprises a
selection. On the other hand, if the discovery is that the process may be
carried out using an alkali metal halide, the invention is patentable as an
ordinary invention and the conditions for selection inventions do not have to
be fulfilled.

In the case of a selection invention, it is essential that the advantage ob-
tained by the selection, or the disadvantage avoided, is set out in the
specification. If this is not done, then the patent will be invalid on the ground
of insufficiency®4. A selection patent is one of the few cases where a clear
acknowledgment of the prior art is desirable.

THE PATENT AFTER GRANT
Infringement

The wording of the patent grant in the United Kingdom is in the following
form:

Elizabeth the Second by the Grace of God in the United Kingdom of Great Britain
and Northern Ireland and of Her other Realms and Territories, Queen, Head of
the Commonwealth, Defender of the Faith: To all to whom these presents shall
come greeting:

Know ye, therefore, that We, of our especial grace, . . . give and grant unto the
said patentee our especial licence, full power, sole privilege, and authority, that
the said patentee by himself, his agents, or licensees, and no others, may . . .
. . . make, use, exercise and vend the said invention within our United Kingdom of
Great Britain and Northern Ireland, and the Isle of Man, and that the said patentee
shall have and enjoy the whole profit and advantage from time to time accruing by
reason of the said invention, during the term of sixteen years from the date here-
under written of these presents: AND to the end that the said patentee may have
and enjoy the sole use and exercise and the full benefit of the said invention, We
do by these presents for Us, our heirs and successors, strictly command all our
subjects whatsoever within our United Kingdom of Great Britain and Northern
Ireland, and the Isle of Man, that they do not at any time during the continuance
of the said term either directly or indirectly make use of or put in practice the said
invention, nor in anywise imitate the same, without the consent, licence or agree-
ment of the said patentee in writing under his hand and seal, on pain of incurring
such penalties as may be justly inflicted on such offenders for their contempt of this
our Royal command, and of being answerable to the patentee according to law for
his damages thereby occasioned.

Although the patent is granted for the sole privilege to use the invention
coupled with a command to subjects of the United Kingdom not to directly
or indirectly make use of the invention, the patent monopoly right is not
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effective automatically, and if the patentee is to maintain his exclusive
position, he must take action against any person infringing his rights. More-
over, although the patent grant states ‘directly or indirectly make use of or
put in practice the said invention’, in fact infringement only occurs with
direct use. The doctrine of contributory infringement is not followed in the
United Kingdom®3, and before a person is sued for infringement he must
himself have committed an act falling within the scope of the claims of the
patent. In other words, where the claims of the patent are for a particular
use of a compound, any person selling the compound with an indication that
it may be used in that way is not an infringer, and no action may be taken
against him by the patentee.

Although this position may appear somewhat daunting to the patentee, in
practice most individuals and organizations respect the patents of others
which they consider to be valid. Under modern conditions the operation of
any industrial process, and particularly any chemical process, involves a
substantial investment in plant, and probably also in development and
marketing. Consequently the risks involved in the infringement of a patent
may well be substantial. .

An infringement which would be evident from the product which is sold is
less likely to occur than if the patent covers a process where it is impossible to
ascertain from the final product whether the patented process has been em-
ployed. However, if the patentee is able to make out a prima facie case of
infringement, he will then be able to obtain discovery®® (this may include
not only disclosure of documents but also inspection of the relevant factory)
which will bring to light the actual processes employed by the alleged
infringer.

Licences

The patentee may use the invention exclusively or, if desired, he may license
others in its use. Whichever course of action is followed, the patentee must
take positive steps to secure the maximum return.

One requirement that patentees in most countries should fulfil is that
referred to as ‘working’. As previously noted, one of the functions of the
patent monopoly system is to encourage the development of science and
technology, and, in addition to securing this by publication of the invention,
it is also desired for new inventions to be put into practice at the earliest
possible date. In order to achieve this, most countries provide some form of
penalty for the patentee if the invention is not put into operation in that
country within a certain period from the date of grant. In the countries
belonging to the International Convention this period is three years from the
date of grant, and provision is made for the grant of compulsory licences
where there is an abuse of monopoly ; for example, by reason of failure to use
the invention. The patent may only be revoked where the ‘grant of com-
pulsory licences shall not suffice to prevent these abuses’. If the patented
invention is not operated in the country in question, the requirement for
working may be met by an offer of the patent for licence irrespective of
whether such offers are taken up. However, if the patentee is able to operate
the invention either himself or by licensing others in the country in
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question then this requirement is fulfilled. Since a further object of such
provisions is the promotion of domestic industries, the requirement for work-
ing cannot usually be met by importation.

Where the patentee decides to grant a licence under his patent, this may
comprise either an exclusive licence or a non-exclusive licence. In the case of
the former, a special situation is created between the patentee and the
licensee, and, in the absence of any arrangement to the contrary, the patentee
surrenders his right to use the invention, and the licence granted is exclusive
of all persons, including himself21. Such a licensee secures various rights,
including that he may institute proceedings for infringement and apply for
an extension of term of the patent.

A patentee who grants an exclusive licence usually receives payment of a
minimum royalty, so as to secure that the licensee will use his best efforts to
secure the exploitation of the invention. A provision of this character is
usually the main difference between agreements for exclusive and non-
exclusive licences. In general, all such agreements provide for the payment of
a royalty, which may be calculated in a number of ways. It may be on a
percentage basis of either cost or sale price of the product, or may be
calculated as a fixed sum per unit manufactured, or may even comprise an
annual fixed sum. Licences are not usually granted for a single lump sum,
although it is of course possible to do this. A common provision in licence
agreements is that the licensee will not contest the validity of the patents
which are licensed. Further provisions which may be important relate to
improvements, made either by the patentee or the licensee, and whether or
not these are to be included in the licence.

Restrictive Conditions

In the United Kingdom a licence agreement under a patent should not
contain certain clauses®? which are termed ‘restrictive clauses’, unless the
licensee is either offered reasonable terms without such clauses or is entitled
to relieve himself of such liability on three months’ notice. In any other case,
these clauses are void in law and in the event of an infringement action it is a
complete defence for the infringer to show that at the time of infringement
there was a contract in force containing such a clause. A void restrictive
clause: (@) requires the licensee to obtain ‘non-patented articles’ from the
licensor or his nominee, or prohibits him from obtaining ‘non-patented
articles’ from any specified person or from anyone except the licensor or his
nominee; (b) prohibits the licensee from using either any article (patented or
not) not supplied by the licensor, or any patented process which does not
belong to the licensor, or (¢} restricts the right of the licensee to use such
articles or processes. However, a clause is not restrictive and void if it merely
prohibits the sale of goods other than those of a specified person (for example,
the setting up of an exclusive selling agency) or reserves the right to the
licensor to supply new parts to keep the patented article in repair. These
provisions apply equally to assignment or other dealings under the patent,
but apply only to patent agreements; no breach is involved in the case of
other agreements, for example ‘know-how’ agreements.

By way of contrast, in the U.S.A. it is possible to include in a patent licence
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agreement clauses which are not permissible in other agreements by reason
of the Anti-Trust Laws. Monopoly situations may only be created in the case
of patented inventions; however, such restrictive clauses have to be related
strictly to the patent grant.

Limuted Licences

The patentee may grant a licence under his patent in any form; thus, it may
be a full licence to ‘make, use, exercise and vend’ the invention, or it may be a
licence limited by the imposition of conditions. For example, such a licence
may provide for a territorial limitation (i.e. the licensee may only make or
sell in certain parts of the country), or may be a limitation on the parts of the
invention which are licensed, or may be a limitation on the price or condition
in which the patented product is sold. The most usual condition of this sort
limits the price of sale, stating, for example, that the patented product must
be sold at a price not less than a certain figure, or must only be sold at a
certain price. Resale price maintenance in respect of patented articles is
completely in order.

Where a patented product is purchased from a patentee or his licensee, this
normally gives an implied licence to use or sell that product in any way.
However, where the sale of the patented product is accompanied by con-
ditions, then the patent is infringed if those conditions are not observed. If
the patentee has applied conditions to the sale of the patented product and
someone purchases the patented article in good faith without being aware of
these conditions, he may use the patented article in any way without
infringement®8. But if he was aware of the conditions, then any use or sale in
contravention of those conditions would comprise infringement.

Label Licences

In the case of a known chemical compound which is subject to a patent
covering its use, for example as a blowing agent, it is not unusual for the
patentee to let it be known that anyone purchasing the compound from him
will have animplied licence to operate within the patent. Thisiswhatis known
as a ‘label licence’, but care has to be taken to ensure that this implied licence
does not give rise to a restrictive condition. If the patent in question is gen-
erally available for licence, then it is clear that this ‘label licence’ procedure
will not give rise to a restrictive condition. On the other hand, if the patent
is not available for licence, then a restrictive situation may exist, since, in fact,
the patentee is requiring the licensee to purchase a non-patented article from
him in order to secure the required licence to operate the patented process.

Compulsory Licences

There are provisions in the United Kingdom Patents Act for the grant of
compulsory licences in two types of circumstance. A compulsory licence may
be granted where there has been an ‘abuse of monopoly’¢®, and, on the other
hand, a compulsory licence may be obtained in the case of patents relating
to food or medicine?°.
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In the case of an ‘abuse of monopoly’ a compulsory licence may only be
sought three years after grant and in general, the provisions ensure that a
compulsory licence may be obtained in any case where the patented inven-
tion is not being operated or made in the United Kingdom. By way of con-
trast, in the case of inventions relating to food or medicine, a compulsory
licence may be granted immediately after grant?!, and the Act instructs the
Comptroller to grant such a licence in the following terms: ‘The Comptroller
shall, on application made to him by any person interested, order the grant
to the applicant of a licence under the patent on such terms as he thinks fit,
unless it appears to him that there are good reasons for refusing the applica-
tion.” There have been only three such cases but these confirm the view that
anyone proposing to manufacture in the United Kingdom will probably be
able to obtain a compulsory licence, providing it appears that he is capable of
operating the patent in process or making a patented product. One of the
reported cases concerned a food?2, where the application for a licence was
refused, since the applicant for the licence did not intend to manufacture in
the United Kingdom but only to import from the Netherlands. The Comp-
troller said that had the applicant intended to manufacture in the United
Kingdom he would have been granted a licence. The other two cases?73
concerned pharmaceuticals, and in each case the application for a com-
pulsory licence was successful. The existence of these conditions has simplified
thesecuring of a licence in respect of patents concerned with food or medicine,
and the explanation for the small number of contested cases may well be that
patentees in respect of such inventions are normally prepared to grant
licences since if they refuse the prospective licensee can inevitably obtain a
compulsory licence.

General

It is also possible for a patentee to have his patent endorsed ‘licence of right’ 74,
by which is meant that any person may apply for and secure a licence; if the
terms of such a licence cannot be agreed between the parties, the matter is
settled by the Comptroller. One advantage of endorsing a patent ‘licence of
right’ is that only half the renewal fees thereafter fall due.

In the United Kingdom the patentee is not required to mark his product
‘patented’; however, if he does not so mark his products, and give the patent
number, an infringer may claim as a defence that he was unaware of the
patent and had no reasonable grounds for suspecting its existence’3. This
defence may also be relied upon in any case where the infringer can show that
he had no reasonable ground for supposing the patent existed. The infringer
in such cases is usually termed an ‘innocent infringer’, and no damages will be
awarded against him in respect of his infringement. However, an injunction
may be awarded against him, effectively preventing him from continuing to
infringe. In the United Kingdom infringement only occurs by the actual
operation, possession or sale of something falling within the claims. Where the
claims cover a use of a particular compound, there is no infringement in-
volved in the sale of that compound with instructions to use it in an infringing
way 78, In other words, there is no contributory infringement in the United
Kingdom. There is one decided case”? where a contributory infringement was
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held to be an infringement, but the authority of this case is doubtful. By way
of contrast, the doctrine of contributory infringement is followed in a number
of overseas territories including the U.S.A.; Denmark, the Netherlands,
Switzerland and Sweden.

Where the patentee commences an infringement action, and is successful,
he may secure (at his option) either damages or an account of profits?®
(i.e. the improper profits secured by the infringer), delivery up of infringing
articles, and the award of an injunction against the offender requiring him to
refrain from such infringement. If the infringer continues in the face of an
injunction, he is guilty of contempt of court and is liable to imprisonment.
Where the patentee believes that others are operating his invention, he must
be careful not to threaten to take action or institute proceedings, or he may
find himself sued for threats?®. The only action which a patentee may take
which does not amount to a threat is to give a mere notification of the
existence of the patent to the alleged infringer. Where the patentee threatens
the alleged infringer with an action for infringement, the latter may himself
sue the patentee for ‘groundless threats’, and the patentee, if he is to defend
this action, must establish that the threats were justifiable, and that the person
threatened is in fact infringing his patent.

The drafting of specifications and claims is a difficult task, and it not in-
frequently happens that the specification which has been accepted and pub-
lished is deficient or inaccurate in some respect or another. Before the
acceptance of the application, rather wide limits of amendment are granted
at the discretion of the Patent Office. After acceptance any amendments to
the specification must conform with the requirements of the Act®%#° which
are that: ‘No amendment (of the complete specification) shall be effected
except by way of disclaimer, correction or explanation, and no amendment
thereof shall be allowed, except for the purpose of correcting an obvious
mistake, the effect of which would be that the specification as amended would
claim or describe matter not in substance disclosed in the specification before
the amendment, or that any claim of the specification as amended would not
fall wholly within the scope of a claim of the specification before the amend-
ment.’

These provisions are strictly applied, and when making any amendment it
is necessary to indicate whether the amendment is by way of disclaimer,
correction, or explanation®. The most usual form of amendment is by way of
disclaimer which means that, in fact, the scope of the claims is narrowed. For
example, if the claim covers the use of halogens, an amendment to restrict the
claim to the use of chlorine could be regarded as a disclaimer and would be
allowable, providing there had been a clear disclosure in the specification of
the use of chlorine. The terms correction and explanation are self-explana-
tory, but the nature of permissible amendments is rather limited. It is thus
permissible to remove any inconsistencies from the specification and claims
which clearly are not in conformity with the general disclosure (providing
this does not enlarge the scope of the monopoly®82) or to remove any ambi-
guity in the specification®3. However, where the draftsman makes errors of
judgment and the document represents the intention of the draftsman at the
time of drafting, the amendment of such errors cannot be regarded as
correction 84,
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The normal term of a patent is sixteen years from the date of filing of the
specification ®5. However, it is possible for this term to be extended for two
different reasons. Extension may be accorded when the patentee has been
inadequately remunerated by the patent®$, and in considering any such
application the court has regard to the nature and merits of the invention in
relation to the public, the profits made by the patentee and all the circum-
stances of the case. Only comparatively few patents have been extended on
this ground. The extension may be for up to five years, or in exceptional cases
ten years. To secure an extension on this ground it is necessary to show that
the invention is of importance and that the failure to achieve adequate
remuneration is not due to any fault on the part of the patentee. Where an
invention is of exceptional inventive ingenuity, is of exceptional benefit to the
public, and is inherently of a character such that exploitation will be slow,
causing inadequate remuneration, then an extension of up to ten years may
be granted 87. Extension of the patent may also be obtained on the ground of
war loss®8. This is more or less self-explanatory, and all that the patentee
requires to show is that as a result of war conditions he suffered loss or
damage, including loss of opportunity of dealing in or developing the
invention. The merit of the invention is of no relevance in this connection,
and applications of this type are dealt with more or less as a matter of course.

Revocation

It is possible to apply for the revocation of a patent on any one of a number of
grounds®?, and in the case of an infringement action, the defendant may
counterclaim invalidity upon any of the grounds upon which it may be
revoked. The grounds for revocation are similar to the grounds upon which a
patent may be opposed, but are far wider in their scope and effect.

A patent may be revoked on the following grounds:

(a) The existence of a prior claim

(&) The applicant was not entitled to apply for a patent

(¢) The claims do not relate to a patentable invention

(d) The invention is not a manner of new manufacture

(¢) The invention is obvious

(f) The invention is not useful

(2) The complete specification does not sufficiently describe the invention
or the method by which it is to be performed

(k) The specification is ambiguous or contains false suggestions

(7) The invention is contrary to the law

(7) The existence of a prior secret user

The main extensions beyond the scope of the grounds of opposition are on
the issues of obviousness, utility and sufficiency. It is a ground for revocation
that the invention is obvious and does not involve any inventive step having
regard to what was known or used before the priority date of the claim in the
United Kingdom. The issue of obviousness is one of the most difficult to
assess as this is essentially a subjective rather than an objective issue. There
are no hard and fast rules which must be followed, but in general, where the
prior art suggests without actually disclosing that a certain process may yield
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a useful result, then it is obvious to carry out such a process and show that this
useful result is obtained.

The second ground which is particularly difficult is that of utility. It has
to be remembered that there are two separate issues referred to by this term.
One concerns the usefulness of the invention, and in general according to
British practice the level required for usefulness is low. The other, and usual,
meaning is that the promise of the specification is not fulfilled. In other words,
if the specification suggests that a certain result is obtained by the operation of
the invention, the patent is invalid for want of utility if that result is not
secured ®®. This is one reason for not including unnecessary promises when
drafting specifications.

Finally, on the issue of insufficiency, the specification requires both to
describe the invention, and also to disclose the best method of performing the
invention known to the applicantfor which he was entitled to claim protection.

The multitude of attacks which may be made on a patent may seem rather
intimidating, and, in fact, of the patents which have been the subject of
litigation, a majority have been found to be invalid. Nevertheless a significant
number of patents have been found valid and infringed.

The situation as regards the revocation of patents in most overseas
countries is similar to that in the United Kingdom. Obviously those patents
granted in territories of strict examination, such as the U.S.A., the Nether-
lands and Germany, have a greater likelihood of validity than patents
granted in countries without examination.

As previously noted, patent monopoly systems exist in most countries;
there are, however, at least two exceptions, namely the Sudan and China,
where there is no patent system. Anyone who wishes to may therefore
operate any patented process in the Sudan or in China.
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ADDENDUM

In the U.S.A. the position with regard to utility of new chemical compounds
which are claimed to possess pharmaceutical activity has been considerably
ameliorated by two recent decisions of the Court of Customs and Patent
Appeals (Bergel and Stock In re 130 USPQ 205; Krimmel In re 130 USPQ
215) and it follows from these decisions that animal results only are sufficient
to establish utility for these compounds. In the Bergel and Stock case the
court held that the rejection on the basis of lack of utility since the experi~
mental results only showed ‘the continued disease-free existence of rodents’
was fallacious, and further that the success of the animal trials ‘is a plain
indication of utility’. In the Krimmel case the court made the following
trenchant comment: “We hold as we do because it is our firm conviction that
one who has taught the public that a compound exhibits some desirable
pharmaceutical property in a standard experimental animal has made a
significant and useful contribution to the art even though it may eventually
appear that the compound is without value in the treatment of humans.’
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THE TESTING AND DEVELOPMENT OF
ANALGESIC DRUGS

A. H. BeckerT and A. F. Casy

INTRODUCTION

Oprrum preparations have been used for the relief of pain for more than a
century. Alleviation of pain and induction of rest may be achieved, in most
cases, by doses which produce little or no stupefaction. Morphine, the chief
active ingredient of such preparations, is a powerful sedative and its analgesic
action is rapid in onset, reliable and long-lasting. It is readily available and
relatively inexpensive. Its use in therapy, however, is restricted by its side-
effects, some of which are of a highly undesirable nature. With daily adminis-
tration, tolerance to the analgesic actions of the narcotic usually develops
within a few weeks and the dose needs to be gradually increased to produce
the required effect. Tolerance is closely associated with addiction, the most
serious drawback to the use of morphine. Addiction involves both physical
and psychical dependence on the drug, and this has become an international
social problem, necessitating rigid control of the use and distribution of
narcotics. In the U.S.A. where the problem is particularly serious, the
number of addicts! in 1960, for example, was about 45,000.

Respiratory depression is another undesirable effect of morphine. In man,
respiration is depressed by doses which are below the narcotic threshold and
this depressant effect is the prime cause of death with higher doses. Morphine
therapy must therefore be used with particular care in obstetrics where
foetal respiration may be affected and in respiratory ailments such as bron-
chial asthma.

Morphine has a retarding action upon the digestive system and small doses
produce constipation. Its effect on the urinary bladder gives rise to urinary
urgency but urination is made more difficult by increased tone of the vesical
sphincter. Urine retention is observed even with therapeutic doses. Morphine
has a direct stimulating action on the emetic trigger zone of the medulla,
giving rise to nausea and vomiting. Other excitatory effects encountered are
tremors and, more rarely, delirium. Carbohydrate metabolism may be
deranged, resulting in hyperglycaemia and reducing substances in the urine,
but such effects are rarely seen with therapeutic doses in man.

These side-effects of morphine have made the development of an analgesic
lacking such properties a highly desirable objective. Many synthetic anal-
gesics have been discovered, some of which are highly potent, but in most
cases their use is attended by side-effects which are similar to those of
morphine itself. Indeed, Schaumann? considers that the pharmacological
effects of narcotic analgesics such as respiratory depression, liability to addic-
tion and the actions on intestinal tone and motility are inseparable from their
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analgesic action, both qualitatively and quantitatively. However, this view
has not daunted workers in the field and evidence of at least quantitative
separation of effects has recently been obtained. Further, nalorphine, an
analgesic as active as morphine in man, has been shown to be relatively
non-addicting. Many synthetic compounds may now be used to advantage
in place of morphine, and the increasing scale upon which these are applied
in therapy is reflected by world production figures published by the United
Nations Organization®. Although figures for the production of morphine have
almost doubled over the last decade (the present annual figure being over 100
tons) the bulk is converted into codeine and the licit use of morphine itself is
falling (6 tons in 1948, 4-2 tons in 1959). In contrast, the annual production
of pethidine, the most widely-used synthetic analgesic, increased from
5-5 tons in 1948 to 13 tons in 1955 and has since remained steady at this
figure.

For the purposes of this review, analgesics are defined as central nervous
depressants that alleviate or abolish pain without, at the same time, inducing
loss of consciousness. They act at specific sites in the central nervous system
and may thereby be differentiated from other central nervous depressants
(e.g. barbiturates and anaesthetics) that act more generally.

An analgesic is capable of relieving moderate to severe pain, e.g. traumatic
pain, chronic pain of cancer, obstetrical pain and post-operative pain. Drugs
which are effective only against mild pain (e.g. headache and toothache) are
not classified as analgesics in this review. The term ‘antalgics’ has been applied
to drugs of this second type (e.g. aspirin and phenacetin) and their analgesic
action is probably secondary to their anti-inflammatory effect. Some com-
pounds that have been produced as analgesics and subsequently proved to be
effective only against mild pain are considered in this review but, in general,
only substances that have analgesic potencies equal to, or greater than, that
of pethidine in animal tests, are discussed.

The following are included in this chapter: () a description of the tests
used to measure analgesic activity in animals and in man, together with an
account of the assessment of addictive liability, and (b) a description of the
various classes of analgesics that have been developed, with particular
emphasis upon more recent developments. Discussion of structure—action
relationships, mechanisms of action, metabolism and analgesic antagonists,
is deferred to a future volume of this series.

TESTS FOR ANALGESIC ACTIVITY

Pain is a human subjective experience, the perception of which may only
be ascertained by direct interview of the individual concerned. In man,
painful sensations may arise either from internal stimuli such as disease pro-
cesses and injuries, or from external stimuli such as heat, pressure and electric
shock. It is impossible to determine whether external stimuli produce sensa-
tions in animals which are similar to those experienced by man, but they
result in typical changes in behaviour by which the animal attempts to
escape from the noxious stimulus. Whatever their significance in relation to
human pain, these responses are used for the pharmacological evaluation of
potential analgesics. Results in animals usually give a fair guide to the
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potency of the drug in man if analgesic activities equal to, or greater than,
that of pethidine are involved. Marked discrepancies sometimes occur, a
good example being nalorphine which is inactive in some animals as an
analgesic but is as active as morphine in man. Methods have been devised
for measuring analgesia in man by means of experimentally-induced pain
but the ultimate criterion of usefulness of a new drug is necessarily the result
of its clinical trial. '

The literature on testing of analgesic drugs is extensive and several reviews
are available*-$. Two procedures are generally followed, one based upon a.
graded response and one upon a quantal response. In both procedures
groups of animals are given graded doses of the drug under test, and after a,

Table 2.1. Comparison of analgesic and mydriatic activity in mice?s®

EDy, (m8/kg)

Drug Analgesia Mpydriasis
(hot plate method)

Phenadoxone 2-45 3-08
Levorphanol 3-00 2-94
Methadone 5-18 475
Morphine 11-8 13-1
Pethidine 28-0 215
Haloperidol 0-84 Inactive

suitable time interval the response of each animal to a stimulus is deter-
mined. Graded responses are measured in terms of pain threshold or reaction
time and’a dose-response curve plotted. The dose required to produce a
given increase in pain threshold is determined and compared with the dose of
a reference drug required to produce a similar increase. In contrast, the
quantal procedure involves qualitative and not quantitative data, and is
quicker to perform. Animals in each dose group are divided into two divi-
sions, those that respond to a given stimulus and those that fail to respond.
The percentage of each group that has attained analgesia, as shown by failure:
to react to the stimulus, is determined. A dose-response curve is constructed
and the dose of analgesic producing analgesia in 50 per cent of the animals is
found (ED;, value). Relative analgesic potencies may then be obtained by
comparison with the corresponding value of a reference drug. The determina-
tion of the quantal response is simple and clear cut requiring only a single
observation instead of the stepwise determination of a pain threshold. A
suitable intensity of stimulus and an optimum time interval between treat-
ment and observation of response (usually 20 minutes to 1 hour) are essential
for a satisfactory quantal procedure. In both techniques, the results may be
analysed statistically. '

With some compounds, particularly those of intermediate or weak
potency compared with morphine, ED;, values may represent their depres-
sant effects on the central nervous system and not their analgesic actions.
Analgesia may be characterized with greater confidence if the action of the
compound is reduced or abolished by an analgesic antagonist such as
nalorphine. Further, Janssen and Jageneau’ have shown that in many
morphine-like analgesics there is a correlation between analgesic activity
and mydriasis in mice (see Table 2.1). Other drugs which depress the central
nervous system, such as tranquillizers, do not show this correlation.
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Animal Tests
Radiant heat methods

D’Amour and Smith? modified the original method of Hardy, Wolff and
Goodell!® by using a 6 to 8 Wlamp with reflector focused on the tip of a rat’s
tail placed in a grooved board some 6 inches below the heat source. The
apparatus in this test includes a voltage regulator, rheostat and stopwatch
operated by the same switch which makes and breaks the current. The opera-
tor places the rat’s tail in the groove, switches on the light and waits for the
response—a sudden, typical twitch of the tail when the animal feels the pain.
A heat intensity producing a reaction in about 5 seconds is the most con-
venient. Pain thresholds may be measured in terms of the reaction time or the
minimal heat intensity required for a response. Christensen and Tye!* have
described a quantal procedure based on this method.

In the method of Ercoli and Lewis!?, a shaved area of a rat’s back is
exposed to a constant heat stimulus. The animal is protected by a plastic
shield in which a circular hole is cut and arranged in line with a shutter
and heat source. Analgesia is determined by measuring the time between
exposure to stimulus and response of the animal. The response is charac-
terized by twitching of the skin, retraction of the body and attempts at escape
from the stimulus area.

Pressure methods

The method of Bianchi and Franceschini'? is claimed to be superior to
radiant heat methods as the response is a reflex mechanism based on centres
higher than those involved in the tail-flick or skin-twitch reactions. An artery
clip with its arms enclosed in thin rubber tubing is applied for 30 seconds to
the root of the tail of a mouse, which makes continuous attempts to remove
the noxious stimulus by biting the clip. The mouse is then injected with the
drug and after 30 minutes the clip is again applied for 30 seconds to deter-
mine if analgesia has been produced. The percentage of mice which are
insensitive to the pressure of the clip is an estimate of analgesia.

In a pressure method developed by Green, Young and Godfrey4, the tip
of a rat’s tail is subjected to pressure which may be increased at will. A
syringe is mounted vertically with the head of the plunger just above the tail.
The pressure on the tail is then steadily increased until the rat responds, first
by struggling and then by squeaking. A manometer is included in the
assembly and the pressure shown when the rat responds is taken as a measure
of pain threshold. Threshold values are higher with older animals but indivi-
dual variation is small when the age group is narrow. This procedure may be
used for a graded response in which activity is assessed in terms of increased
pain threshold pressures, or for a quantal response in which analgesia is
indicated when the threshold is raised to at least twice the control value.
The analgesic activity of methadone relative to morphine has been shown to
be similar when tested by pressure and by radiant heat methods.

The hot plate method

The technique devised by Woolfe and Macdonald?® requires a zinc plate
maintained at constant temperatures from 55°C, on top of which stands a
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wide glass cylinder. A mouse is dropped inside the cylinder and on to the
plate, and its reaction time is noted. The first signs of discomfort are shown
by the mouse sitting up on its hind legs and licking or blowing its front paws.
Soon the back paws are unable to bear the pain and the mouse either kicks
its hind legs and dances about or attempts to jump out of the restraining
cylinder. Hind limb movement is generally used as the end-point. Plate
temperatures of 55 to 70°C are used, with 5° increments.

In Eddy and Leimbach’s modification!$, the hot plate is the top surface of
a copper bath containing a mixture of equal parts of ethyl formate and
acetone, which when boiled under reflux maintains a plate temperature of
55 to 55-5°C. This method of heating is said to produce more consistent
reaction times. For example, the average reaction time for 2,000 mice was
9-51 seconds with a standard error of 1-02 seconds. Reaction time is deter-
mined at least twice before and at intervals up to 60 minutes after drug
administration, and then half-hourly until it returns to its initial value. The
estimate of analgesic effect is the difference between the average reaction
time for the first hour after injection and that during the pre-injection
period. If this difference exceeds twice the standard error of the control
value, it is considered to be significant.

Janssen and Jageneau!” have also made extensive use of the hot plate test
with both mice and rats. In their tests, reaction time is the time interval
between the moment the animal reaches the hot plate and when it either
licks its feet or jumps out of the cylinder. The average reaction time for a
group of 10,000 mice in their experiments was 4:96 seconds, a value signifi-
cantly lower than that reported by Eddy and Leimbach. This difference
may be due to the different end-point criteria. The hot plate method may
also be adapted to a quantal response, the animals showing analgesia when
they fail to respond within a given time, for instance, 15 seconds.

Electric shock methods

Methods of electro-dental stimulation in guinea-pigs have recently been
discussed®. Holes are drilled in the lateral upper side of one upper incisor
about 0-5 mm below the gingival margin and to a depth of 0-1 mm. The
animals are attached to horizontal boards and electrodes are inserted in the
tooth and in the mouth. After 10 to 15 minutes, the animals calm down and
then the voltage of the stimulus necessary to produce a rapid upward thrust
of the head is determined. In other methods using mice, electric shocks are
given to the tail and the end-point is a squeak!®1,

Considerable difficulties have been encountered in determining the
analgesic action of drugs such as salicylic acid derivatives and antipyretics.
Many compounds of this type fail to show any activity in animal tests, and
Harris and Blockus®, using tooth pulp stimulation in man, were unable to
distinguish aspirin from a placebo. However, under suitable experimental
conditions, dose-response data for many of these weak analgesics have been
obtained using hot plate, tail pinch and writhing tests. The latter test,
devised by Siegmund, Cadmus and Lu?!, depends upon the antagonism of a
syndrome induced in mice by intraperitoneal injection of a phenylquinone
(e.g. 2-phenyl-1,4-benzoquinone) in aqueous alcohol. The syndrome,
characterized by intermittent contractions of the abdomen, turning of the

47



THE TESTING AND DEVELOPMENT OF ANALGESIC DRUGS

trunk and extension of the hind legs, begins 3 to 10 minutes after injection
and persists for more than 1 hour. Only those mice that exhibit the syndrome
repeatedly within 10 minutes after a control injection are used for the test.
Graded doses of the analgesic drug are administered to the animals which
are then observed for 5 minute-periods every 15 minutes. At the end of a given
time, the number of animals which fail to show the writhing response at each
dose level are counted, a dose—response curve is drawn and the ED;, of the
drug is estimated.

In many conditions in which weak analgesic drugs are effective, e.g:
arthritis pain in rheumatic fever, pain is due in large part to inflammation
and the apparent analgesic effect may be secondary to the diminution of
inflammation brought about by these agents. Randall and Selitto?? found
that, while pain thresholds are little affected by mild analgesics, consistently
raised values are obtained when measurements are made on inflamed
tissues. With a typically anti-inflammatory substance such as phenylbuta-
zone, the pain threshold of the inflamed tissue is raised while that of the
control tissue is unchanged. By contrast, centrally-acting analgesics such as
alphaprodine increase the pain thresholds of both tissues.

Tests in Man

Tests for analgesia in man involve either experimentally-induced pain or
natural (pathological) pain. The common procedure for the study of
experimentally-induced superficial pain is the Hardy-Wolff-Goodell radiant
heat technique'®. Light from a 1,000 W bulb of variable intensity is focused
through a fixed aperture on to a blackened spot upon the forehead of the
subject for exactly 3 seconds. If no pain is experienced, the procedure is
repeated every 30 to 60 seconds with increasing heat intensity until pain is
felt. The heat intensity at this point is measured by a radiometer and is con-
sidered to be the minimum stimulus for pain. This value represents a measure
of the pain threshold and its elevation after drug administration gives an
assessment of analgesic potency. Although the method in animals gives con-
sistent results, those obtained by different workers in man are often inconsis-
tent. Kuhn and Bromiley??, for example, found the pain threshold range in
control subjects to be much wider than that reported by the original workers
and the effective dose of morphine was much higher.

The methods using electro-dental stimulation and contraction of muscle
deprived of its blood-supply (ischaemic muscle) have been applied to the
study of deep pain. The latter method is claimed to be useful for assessing
analgesic dose levels prior to clinical trials?425, In other procedures?®:%?, a
sphygmomanometer cuff is applied to the upper arm and inflated rapidly
to 220 to 230 mm mercury to prevent the circulation to the arm. Hand and
forearm muscles are exercised by rhythmically compressing a rubber bulb.
After 30 to 45 such compressions, an aching pain usually develops in the
flexor muscles in the forearm and sometimes also in the hand. The degree of
pain depends on the number of contractions and, after training, subjects
distinguish grades of pain expressed in units of one (slight) to ten (intoler-
able). For analgesic testing, muscles are exercised to a degree that gives pain
of value 4 to 5 units. The analgesic is administered and pain re assessed after
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a similar amount of exercise. Alternatively, the number of contractions
producing a given degree of pain before administration is compared with
that after administration.

The cases in which visceral pain thresholds have been studied relate to
patients who have had the gall bladder removed and a T-tube left in the
common bile duct for drainage?®. It is possible to distend the bile ducts by
the introduction of water via the T-tube, and pain thresholds may then be
measured in terms of the hydrostatic pressure necessary to produce pain
before and after drug administration.

The value of the pain threshold as a reliable measure of analgesic potency
has been doubted by several workers. For example, Andrews?® found that
doses of morphine which effectively relieved pain in post-addicts only raised
the threshold of the same individuals by 15 per cent, while lowering it in
others. Beecher? considers that the appraisal of analgesic power of a drug
should be based on its ability to relieve natural pain since the pain experience
in man consists not only of the perception of painful stimuli but also of its
psychic modification, i.e. patients may still have their pain but the anxiety
and panic associated with it are suppressed.

Clinical trials employing pathological pain have been adapted, especially
in the U.S.A., to give quantitative data. Keats and co-workers3®3l for
example, compared the analgesic potency of various drugs with that of
morphine sulphate in patients with post-operative pain. The unknown drug
at various dose levels and morphine sulphate at 10 mg/70 kg body~weight
were alternately given by subcutaneous injection to individual patients
during the first 30 post-operative hours. The patients were interviewed
before and after each medication to evaluate the degree of pain relief at
45 and 90 minutes after administration of each drug. A dose was considered
analgesic when ‘most of the pain’ was relieved at both interviews. Only the
first two pairs of doses were used for evaluation in each patient since pain
after the fourth dose was usually relieved more easily. Some of the data for
phenadoxone hydrochloride (Heptalgin) are recorded in Table 2.2, which
shows that this compound is about 5 times less active than morphine in this

Table 2.2. Comparison of analgesic activity of phenadoxone and morphine in man8®

No. of Morphine Phenadoxone Difference
Pationt Dose | No. of | Effective| Relief | Dose No. of | Effective | Relief |  in relief
GHERLS| mg70 kg | doses | doses % | mg/70 kg | doses | doses % %
42 10 66 35 | 833 6-10 66 36 | 545 —28-8
22 10 33 25 | 758 30 33 21 63-6 —12:2
40 10 60 43 | 717 50 60 43 717 0
12 10 19 16 | 842 70 19 17 | 895 +53

test. When testing metopon, Keats and Beecher®® showed that screening may
be simplified and a dose—effect curve obtained with only two dose levels,
provided a placebo (e.g. saline) be used in the tests.

Lee®? compared the minimal effective clinical analgesic dose in cancer
patients with chronic pain with that effective in surgical patients with acute
pain. He found the average dose of morphine for chronic pain (13-1 mg) was
higher than that for acute pain (9-6 mg). Other workers have also noted the
variation in dose levels necessary to give analgesia in various forms of pain.
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Recently, Houde, Wallenstein and Rogers?®? have described a procedure for
the clinical evaluation of analgesics in cancer patients in which measure-
ments are assessed by the patients’ estimates of pain intensity before and at
hourly intervals after administration of a drug. These data allow comparison
of drugs in terms of peak activity and total effects.

The supplementation of clinical basal anaesthesia with analgesics, a
technique that has become increasingly common over the past few years, was
adapted by Chang, Safar and Lasagna3* to evaluate analgesic potency.
Pethidine or anileridine was used to supplement nitrous oxide analgesia
during a standardized operation (dilation of the cervix and uterine curet-
tage). Pethidine and anileridine were each used in 15 patients in a double-
blind experiment. After pre-operative medication (0-5 mg atropine) either
30 mg anileridine or 50 mg pethidine were given intravenously for induction.
The patient was then anaesthetized by breathing oxygen followed by an
oxygen-nitrous oxide mixture and, after 10 minutes, the operation was
started. Additional intravenous injections of each drug were administered as
often as needed to maintain the required degree of anaesthesia, the principal
criteria for injection being movement and irregular breathing. Comparison
of the amounts of the two drugs needed showed that anileridine was approxi-
mately twice as potent as pethidine, a result in agreement with that derived
from post-operative pain studies3®.

Tests for Addictive Liability

Until recently, the only way to assess addictive tendencies of drugs was from
evidence of their clinical use. Under these circumstances, dangerous addic-
tive properties may come to light only after some considerable time. Over the
past 25 years, however, the National Institute of Mental Health Addiction
Research Centre at Lexington, Kentucky, U.S.A., has been developing
methods by which addictive liabilities of new drugs may be determined in a
relatively short time3%37, Observations have been made on addicts or post-
addicts and, although the validity of conclusions drawn from results obtained
from such populations has been questioned, predictions made from this work
have been confirmed in clinical experience. More rapid methods of screening
have recently been developed in animals by Deneau, McCarthy and Seevers®®
using monkeys as the test subjects, and in man by Eddy, Lee and Harris3®
using nalorphine.

With the availability of these techniques it may now be necessary to insist
that the addictive liabilities of all new analgesic drugs be determined before
they are considered for use in general practice.

Tests in man

Addicts are stabilized by the regular administration of morphine at a daily
dosage of 200 to 300 mg. When the drug is abruptly withdrawn from such
individuals, they exhibit signs of physical dependence (abstinence pheno-
mena) the intensity of which may be evaluated by a point-scoring system.
Arbitrary values are assigned to the various symptoms such as mydriasis,
tremor, restlessness, and fever, and the sum of these values gives a semi-
quantitative estimate of the intensity of the abstinence syndrome. At about
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the 30th hour of withdrawal, the morphine abstinence syndrome reaches its
peak and a dose of the new compound is then given at a predetermined
level. The suppression, if any, of the abstinence syndrome is compared in
degree and duration with that obtained using a 30-mg dose of morphine. If
suppression is achieved, attempts are made to substitute the new drug for
morphine using a dose and interval of administration which prevents the
abstinence phenomena. After about a week of stabilization on the new drug,
the latter is usually abruptly withdrawn and the intensity of the ensuing
abstinence syndrome compared with that after withdrawal of morphine. The
successful substitution of the new drug in an addict stabilized on morphine
defines the compound as one of addiction. Relative physical dependence
properties may also be determined by comparing doses equivalent to a given
amount of morphine (e.g. 50 mg) for maintenance of addiction. Thus the
physical dependence of heroin is greater, and anileridine less, than that of
morphine, equivalent doses being 18, 143 and 50 mg respectively. Compara-~
tive figures for the speed of development and intensity of physical dependence
may also be derived from such experiments. The methadone abstinence
syndrome, for example, develops more slowly and has a less intense maximum
than that of morphine although methadone has the greater physical depen-
dence capacity (12 mg=>50 mg morphine).

A more definite comparison of the ability of a drug to substitute for mor-
phine in maintaining the physical dependence produced by chronic adminis-
tration of morphine is obtained by 24-hour substitution of an agent for the
morphine upon which the addict has been stabilized. Observations for symp-
toms of abstinence are made hourly from the 14th to the 24th hour after the
last dose of morphine. As there is little interruption of the physical dependence
state, 24-hour substitutions in the same individual may be repeated at weekly
intervals to permit cross-over observations.

Another test applied at Lexington is that of direct addiction. Post-addicts,
free of drugs for some months, are treated at regular intervals with a new
drug, the dosage of which is increased as rapidly as possible. After about
30 days the drug is withdrawn and the rate of development and intensity of
abstinence phenomena observed.

The abstinence syndrome which results following abrupt drug withdrawal
from addicts may take several days to reach its peak, depending on the drug
concerned. With control patients requiring analgesic therapy, such a delay
in assessing severity of physical dependence may not be accepted due to
recurrence of pain. However, abstinence phenomena may be precipitated
by an analgesic antagonist such as nalorphine, and its use enables the
utilization of short withdrawal periods. In the ‘allyl test’ procedure?’,
nalorphine is given periodically during analgesic administration for chronic
pain, followed by assessment of the intensity of physical dependence. The
analgesic drugs are administered on a double blind basis to cancer patients
with chronic pain in a dose and at time intervals sufficient to control pain.
However, before starting the coded medication, each patient is screened by
an Initial allyl test to determine any physical dependence already present,
Subsequently, nalorphine is given at 2-week intervals and an evaluation
made of the physical dependence signs that precipitate. As a check, a placebo
is administered on alternate weeks. Physical dependence is detectable
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by the allyl test in 2 to 4 weeks with morphine and in about 4 weeks
with oxymorphone or anileridine. The results obtained by this procedure
may be used as a measure of the rate of development of physical dependence.

Animal tests

The development of tolerance in rats and mice to the analgesic effect of
new drugs is usually detected by the routine tests applied to assess analgesic
effectiveness, ¢.g. by an increase in the ED;, value in the same group of
individuals following continued drug administration. Since tolerance and
addiction liability are closely linked, a new drug may be qualitatively
identified as addictive at an early stage.

Rhesus monkeys are used as test subjects for physical dependence assess-
ments® and procedures similar to those employed in man are used.

In dogs, the relative addictive liabilities of dextromoramide and morphine
have been determined by comparing the degrees of agitation produced by
the abrupt withdrawal of the drug after a period of habituation®. Degrees
of agitation are assessed from recordings of motor activity.

In the mouse, a prominent action of morphine-like analgesics is the
characteristic S-shaped erection of the tail (Straub tail effect). Shemano and
Wendel4! determined the minimal dose of analgesic drugs to produce this
effect and then calculated the Straub Index, i.e. a ratio of toxicity value
(LDj,) to the dose giving the Straub effect (ED;,). The values compared
well with the addictive liabilities of the compounds, e.g. heroin has an index
of 100, morphine 29, pethidine 5 and codeine 2. The Straub Index may
therefore serve as a guide to the relative addictive liabilities of new analgesics.

CLASSES OF ANALGESIC DRUGS
Morphine Derivatives

Gulland and Robinson’s formula for morphine*?, advanced in 1923, has
been confirmed by syntheses®®*¢ and the relative stereochemistry of mor-
phine followed from X-ray investigations?%48. The knowledge of morphine
structure has been completed by the establishment of the absolute configura-
tion of (—)-morphine as shown in (I)4%48. The work of Gates and Tschudi4?
made synthetic routes available to (-+)-morphine but this was found to be
almost inactive as an analgesic in mice?® (see Reynolds and Randall®® for
a recent review of the pharmacology of natural (—)-morphine and its
derivatives).

Numerous modifications of the morphine molecule have been made and
new derivatives continue to be reported (see (I)-(XVI) for structures and
Table 2.3 for the analgesic activities in mice and man). Structure—action
relationships in this field have been reviewed®9, while Eddy, Halbach and
Braenden®! have compiled data based on clinical experience with morphine
derivatives and other synthetic analgesics. Etherification or esterification of
the phenolic hydroxyl group decreases activity although some ethers,
e.g. codeine (XIII; R=Me) and ethylmorphine (Dionine, XIII; R =Et) are
widely used for the relief of mild to moderate pain and as antitussive agents.
The benzyl ether (Peronine, XIII; R=CH,Ph) is intermediate between
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codeine and morphine in its pharmacological properties. A more recently
prepared ether, pholcodine (XIII; R =-4-morpholinoethyl) is valuable as
an antitussive agent and is superior to codeine as a central sedative agent.
Acetylation of the 3- and 6-hydroxyl groups gives diacetylmorphine (dia~
morphine, heroin, II) which although more potent than morphine is
shorter acting, more toxic and has a higher addictive liability®62, Addiction
to it develops rapidly and it is the drug of choice of many addicts. The World
Health Organization has therefore recommended that it be no longer used in
therapy and the considerable fall in diamorphine production over the last
few years (839 kg in 1954, 79 kg in 1959)2 reflects world response.

Table 2.3. Relative analgesic activity of morphine derivatives in
mice?® 51 52 and man?0 82, 5358

Activity in mice Activity in man
Compound (morp{line: 1) (morpfline: 1)

Morphine (I) 1-0 1-0
Diacetylmorphine (I7) 2-3 2-3-3
Dihydromorphine (1I7) 1-2 —
Hydromorphone (IV) 7-0 2-5
Oxymorphone (V) 0-17 10-0
Desomorphine (V) 12-0 5-10
Metopon (VII) 4-2 2:8
A¢-Deoxymorphines

(VIIT; R=H) 84 —

(VIII; R=Me) 19-4 —

(VIII; R=Et) 41 —

(VIII; R=Bu) 49 —

(VIII: R=Ph) 18 —
IX 82:0 —
X 16-0 —
XI 66-0 —
Codeine (XIII; R=Me) 0-15 0-08-0-16
Dihydrocodeine (XIV) 0-17 —
Hydrocodone (XV) 0-7 07
Oxycodone (XVI) 35 —

Many modifications of the morphine molecule involve changes in ring C
since this 1s highly amenable to chemical transformations, and several useful
drugs as potent as, or more potent than, morphine and with reduced side-
effects have been prepared. World production figures® indicate the
contitued demand for some of these such as oxycodone (Eucodal, XVI),
hydromorphone (Dilaudid, IV) and dihydromorphine (III). Metopon
(VII, the structure is that given by Stork®?) is considered to be one of the best
morphine-type drugs developed; it is more potent than morphine on oral
and subcutaneous administration, produces fewer side-effects such as
nausea and vomiting, and makes the patient less drowsy; physical depen-
dence develops less rapidly and is less severe than with morphine. Its
use, however, is restricted by its difficult and expensive synthesis.

7,8-Dihydro- 14-hydroxymorphinone (oxymorphone, Numorphan, V)—This coms-
pound, first prepared by Weissé4, is reported®? to be 12 to 15 times more
active than morphine in animal tests, while Eddy and Lee®® found a similar
potency ratio in man with slightly fewer side-effects. A 14-hydroxy group
also results in enhanced potency in the codeinone series, as for example
compounds XV and XVI (Table 2.3). In a double blind cross-over study,
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oxymorphone produced at least as much respiratory depression as morphine
when given in comparable analgesic doses®®, and its addictive liability is
high® (5 mg=>50 mg morphine for maintenance of addiction) but physical
dependence detected by the allyl test did not develop any more rapidly®.

6-Substituted A°-deoxymorphines®’>$8—The most active member of this series,
the 6-methyl compound (VIII; R =Me) has a somewhat briefer duration of
action and is devoid of the emetic effect of morphine in mice.

6- Methylated dihydrodeoxymorphines®? $>—The 6-methylene (1X) and 6-methyl
(XT) compounds are highly active in mice and show promise as short-acting
analgesics, with minimal side-effects.

It is significant that one of the more active derivatives of morphine is
desomorphine (VI) in which ring C is unsubstituted and saturated. Its
short duration of action, about half that of morphine, may be of value in
obstetrics™.

Table 2.4. Relative analgesic and antimorphine activities of N-substituted
normorphine derivatives in rats®®

N—R
Xin
H
Derivative Analgesic activity Antimorphine activity
number R (morphine=1) (nalorphine=1)
1 Me 1-0 —
2 Et <01 0
3 CH,-CH:CH, <01 1-0
4 Pr 0 1-0
5 Pri <01 0
6 Bu <01 <01
7 Bui 0 <01
8 n-C H;, 0-7 0
9 n-CH,, 07 —
10 (CH,),Ph 6-1 —
11 CH, COPh <0-1 0

Normorphine (XII; R=H) and N-substituted normorphines ( Table 2.4)—Interest
in normorphine has been stimulated by the hypothesis that it may act as an
intermediate in the mediation of analgesia. The analgesic effectiveness of
normorphine relative to that of morphine varies considerably according to
species and route of administration. Thus, it has been reported as one-eighth
as active as morphine subcutaneously”, one-seventh intraperitoneally™,
and of equal potency intracisternally in mice!®; one-tenth intraperitoneally
in rats??; of equal potency intravenously in dogs’?, and one-quarter as active
subcutaneously in man”®. It maintains addiction in morphine addicts, and
its withdrawal after chronic administration results in abstinence phenomena
that are milder in degree than those with morphine. In addicts, single doses
of normorphine cause less sedation, depression of temperature, respiratory
depression and pupillary constriction than do equivalent doses of morphine?.
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The replacement of the N-methyl group of morphine by N-allyl produces
nalorphine (XII-3) a morphine antagonist. While nalorphine lacks analgesic
properties in animals, it is an effective analgesic in man, being comparable
in potency with morphine’576, Attempts to produce addiction to nalorphine
in former addicts have been unsuccessful, no symptoms of abstinence being
shown after its withdrawal””. However, Schrappe” noted that chronic
administration of large doses of nalorphine to patients led in some cases to
the development of physical dependence, recognized by typical withdrawal
phenomena of mild degree and short duration. The respiratory depressant
properties of nalorphine and its disturbing psychic effects preclude its
clinical use as an analgesic®l,

The antagonist properties of nalorphine have prompted the synthesis and
examination of other variants of N-substitution in morphine and its related
compounds. For example, Winter, Orahovats and Lehman™ tested an
extensive series®® and found the length of the N-alkyl chain to be critical for
exhibiting analgesic or anti morphine properties, a three-carbon chain being
optimal for morphine antagonism. Lengthening the chains to N-pentyl and
N-hexyl restored analgesic properties while chain branching gave inactive
compounds in both respects®! (Table 2.4). The N-phenethyl group gave a
compound of particularly enhanced analgesic activity and this result fore-
shadowed the extensive work that has since been done on N-phenalkyl
synthetic analgesics (see later). Recently Fry and May®? reported the
Mannich base derivative (XII; R=(CH,),CO Ph) to be several times less
potent than the parent compound, whereas in the pethidine series the
reverse Is true.

Morphinans and Isomorphinans

Earlier work on morphinan derivatives culminated in the clinically valuable
analgesic, racemorphan (XVII; R=Me) which has twice the activity of mor-
phine, greater duration of effect and less frequent or severe side-reactions®%81,
The activity of racemorphan is mainly in the {—)-isomer (levorphanol, Dro-
moran) and the clinical use of this isomer, which is highly effective by oral

N—R N—Me
(5
(Xvii) ° (XVII)

administration, is preferred to that of the racemate (2 to 3 mg of levorphanol
are equivalent to 10 mg morphine in man)®*8%, The addiction liability of
levorphanol, however, is as great as or greater than that of morphine®, As
with morphine, methylation of the phenolic hydroxyl group of racemorphan
results in a large decrease in activity. The (+)-isomer (dextromethorphan)
is devoid of both analgesic activity and addictive liability8® and is used as
an antitussive agent.

56



A. H. BECKETT anp A. F. CASY

Compounds of considerably enhanced activities have been obtained by
substitution of the N-methyl by N-phenalkyl and N-phenacyl groups. A
large number of such compounds have been prepared and tested in animals®é,
and details of some of the more potent members are given in Table 2.5.

The effect of replacing N-methyl by N-phenethyl is similar in morphinan

Table 2.5, Relative analgesic activities of (—)- N-substituted 3-hydroxymorphinans in

mice8®
N—R
(Xvil)
HO
Derivative R EDy, Activity
number mg/kg (levorphanol=1)

1 Me 0-3 1
2 CH,.CH,—’L J 0-01 30

O
3 CH,-CH,—Q—NH. 0-018 17
4 CH,-CH,—L J : 0-019 16

S

5 CH,CH,—@—NO, 0034 9

8 cn,co-@ 0046 65
o | ey~ W 0063 5
10 CH,'CHa—Q 0-113 3
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and morphine, but results with N-phenacyl markedly differ in the two series
(XII-11 and XVII-8). In man, DeKornfeld® found 2 to 2-5 mg of levophen-
acylmorphan (XVII-8) to be the equivalent of 10 mg morphine for relief of
post-operative pain. Withdrawal of levophenacylmorphiran after substitution
for morphine or direct addiction studies with the compound produced
morphine-like abstinence phenomena which were less severe than after
morphine??.

The observation that nalorphine is a potent, non-addicting analgesic in
man prompted Keats®® to study morphine antagonists derived from morphi-
nan in the hope of finding a potent analgesic with less undesirable side-effects
than nalorphine; (—)-3-hydroxy-N-propargylmorphinan (XVII; R=
CH,-C CH) proved to be at least as active as morphine in man, and although
the disturbing mental changes seen after nalorphine were less frequent, it had
similar respiratory’ depressant effects. The related N-(3,3-dimethylallyl-
morphinan (XVII; R =CH,CH: CMe,), however, was found to be a po‘ent
analgesic with mild respiratory depression. Its physical dependence capacity
in monkeys is low but in tests in man at Lexington its addictive liability is
equal to that of morphine. It is not a morphine antagonist.

Stereochemically, the fusion of rings B/C is ¢is in morphine and the mor-
phinans, and frans in the isomeric isomorphinans. Formation of the B/C
ring juncture by Gates’s procedure gives a frans closure and has made avail-
able a number of isomorphinan derivatives®®. In rats, (—)-3-hydroxy-N-
methylisomorphinan (XVIII) is 8 to 10 times as active as morphine whereas
its enantiomorph is inactive. The (—)-A®%-dehydro analogue is slightly less
active than compound XVIII, and the racemic 6,7-dimethyl-A®-dehydro
analogue is about 6 times as active as morphine. The racemic 1- and 2-
hydroxy- N-methyl compounds are inactive.

N—CH,
N D OB
TN\
(a4
_. /
HO  xix) O )

Japanese workers, notably Sugimoto and Kugita®, prepared isomers of
morphinan in which the position of the nitrogen atom has been transposed
e.g. 3-hydroxy-9-aza-N-morphinan (XIX), and this has an activity similar
to that of morphine but it is much more toxic. In this compound, rings B/C
and C/D are c¢is and frans fused respectively, as in morphine, and the skeletal
structure is similar to that of some Amaryllidaceae alkaloids which are analge-
sics®l. The 6-, 7-, 15- and 16-aza analogues are inactive®? as also 1s the cyclo-
pentane -analogue (XX) of morphinan. The corresponding cycloheptane
compound is as active as morphine but three times as toxic®3,

Benzomorphans

The high activity of some morphinan derivatives shows that the morphine
molecule without both the 4,5-ether bridge and the structural features of

58



A. H. BECKETT anp A. F. CASY

ring C retains its pharmacological properties. In 1955, May and Murphy®4
investigated the effect of reducing the morphine skeleton further by initiat-
ing the synthesis of a series of benzomorphan derivatives (XXI). In these,
ring C of morphine and morphinan is replaced by methyl substituents at
C-5 and C-9. Both the 5-methyl and 5,9-dimethyl compounds were
obtained by an adaptation of Grewe’s morphinan synthesis®®®¢, outlined
below, but the former were more conveniently made from I-methyl-2-
tetralone by Barltrop’s method®?. The stereochemistry of the benzomorphan
molecule (XXI; R1=R2=R3=Me) has not been established but the
5,9-dimethyl groups are tentatively assigned the ¢is configuration by analogy
with morphinan®®; an isomer, isolated in 1 per cent yield, is considered to be
analogous sterically to isomorphinan (i.e. the 5,9-dimethyl groups are trans)*®,
In both isomers the ethanamine group that bridges the 1,5-positions is cis
constrained.

CHy-MgClL
+
3
4 R
R
N—R'
3
RZ
&,
R

(XX1)

It is evident from Table 2.6 that replacement of ring C of morphinan by
methyl groups at C-5 and C-9 gives compounds whose activity is equal to,
or greater than, that of morphine; with ring C represented by a single methyl
group (at C-5) activity is, however, considerably reduced except in the
N-phenethyl derivative (XXI-4). Thus compounds XXI-6 and XXI-3
(Table 2.6) possess about 70 and 20 per cent of the activity of morphine
respectively. The effect of other structural variations in benzomorphans
parallels, in most respects, alterations in the morphine and morphinan series.
A hydroxyl group in the aromatic ring (at position 2') is essential for high
activity (XXI-5 and 6) while masking this group by conversion to the methyl
ether reduces activity (XX/-6 and 10, and 11 and 14). Replacing N-methyl
by longer alkyl chains, e.g. ethyl, n-propyl and n-butyl, reduces activity,
although the n-pentyl compound is highly active (XXI-6 and 15 to 18).
Although replacement of N-methyl by N-phenethyl also reduces activity
(XXI-1 and 2) a similar replacement in the more active 5-methyl and 5,9-
dimethyl members gives 20- and 12-fold increases in activity respectively
(XXI-3 and 4, and 6 and 11). Compounds 5 and 6 are both less effective
than their Mannich base counterparts (where N-methyl is replaced by
N-(CH,),COPh) unlike the findings in the morphine and codeine series®2.
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Finally, as with other types of asymmetric analgesics, activity resides largely
in one enantiomorph (XXI-7 and 8, and 12 and 13).
(4)-2-Hydroxy-5,9-dimethyl-2-phenethyl-6,7-benzomorphan  (phenazo-
cine, Prinadol, Narphen, XXI-11) reported by May and Eddy'® to be 9
times as potent as morphine in mice, was found in the hot plate test to be

Table 2.6. Analgesic activities of benzomorphan derivatives in mice

(XX1)
R?=Me
Derivative 1 3 . EDgy (mg/kg)
number | FO™ R R R oral subcutaneously Reference

1 (+) Me H H 42-1 22-1 95
2 (&) (CH,;),Ph H H — 55 approx. 99
3 (+) Me H OH — 10-4 95
4 (+) (CH,),Ph H OH — 0-48 97
5 (+) e Me H — 27-3 95
6 (+) Me Me OH 239 30 95
7 (—) | Me Me OH 14-1 1.7 96
8 (+) Me Me OH — Inactive 100
9% (+) Me Me OH — 04 98
10 (+) Me Me OMe 21-7 9-8 100
11 (+) (CH,),Ph Me OH 6-4 0-25 100
12 (—) {CH,),Ph Me OH 39 0-11 100
13 (+) (CH,),Ph Me OH 12-9 7-6 100
14 (+) (CH,),Ph Me OMe 10-6 6- 100
15 (+) Et Me OH Inactive Inactive 101
16 (+) Pr Me OH Inactive Inactive 101
17 (+) Bu Me OH Inactive Inactive 101
18 () | nCsHy Me OH — 2 approx. 101
N-Methylmorphinan 40-9 11-3 95
3-Hydroxy-N-methylmorphinan (racemorphan) 7:0 093 95
Morphine sulphate 37 2-1 100

® Compound 9 is a stereoisomer of compound 6.

about 25 times as potent as morphine in rats and in the tail withdrawal test
about 15 times as potent. However, orally phenazocine was only twice as
potent as morphine in the latter test!02,

Clinical experience with phenazocine shows it to be effective against post-
operative and chronic pain in doses of 1 to 1:5 mg (i.e. itis 7 to 10 times as
potent as morphine) with a similar onset of action and duration of effect,
and minimal circulatory and gastro-intestinal side-effects!?®. DeKornfeld
and Lasagnal®, on the other hand, found phenazocine to be less potent in a
test against post-operative pain (3 mg phenazocine=10 mg morphine).
Other workers!?%1°¢ have reported that the respiratory depressant effects of
1 to 2 mg phenazocine were equivalent to those of 5 to 10 mg morphine in
healthy subjects, while 1 mg phenazocine and 40 mg pethidine were equally
effective in depressing alveolar ventilation!9?. However, the incidence of
appreciable respiratory depression after phenazocine has been small (e.g.

60



A. H. BECKETT anp A. F. CASY

Eckenhoff'? observed it in two cases out of a total of 152 patients). Its use
in obstetrics has also been favourably reported19%:1%9. Doses of | to 4 mg, given
intravenously, gave rapid analgesia in 202 patients, with no inhibition of
uterine contraction%®; lack of respiratory spontaneity was seen in 11 per cent
of the newborn but many of these may have been due to other complications
(¢.g. breech delivery, prematurity). The earlier report of the low potency of
phenazocine in suppressing abstinence from morphine (I mg phenazocine
in monkeys is equivalent to 0-18 mg morphine)? has not been confirmed in
man ; Fraser and Isbell? found 1 mg phenazocine to be equivalent to 8-15 mg
morphine in addicts. Physical dependence on phenazocine tends to be
milder than that caused by morphine and to develop more slowly.

In a further paper of the series, May and Kugital!® report on 5,9-dimethyl-
9-hydroxy derivatives that may be considered analogous to oxymorphone (V)
and oxycodone (XVI) which are 14-hydroxy derivatives of hydromorphone
and hydrocodone respectively and are more active than their precursors
(see p. 53). In the benzomorphan series, however, a 9-hydroxy group
(equivalent to the l4-hydroxy group of the morphine skeleton) is dis-
advantageous; compound XXII (R=H) and its C-9 diastereoisomer lie
between morphine and pethidine in analgesic potency and are half as active
as the analogue lacking the 9-hydroxy group (XXI-6). The methyl ether
(XXII; R=Me) is comparable in activity with codeine by parenteral
administration, but 3 times as potent orally. Substitution of N-methyl by
N-phenethyl in compound XXI7 (R =H) gives a slightly less active compound,
a result which emphasizes the variability of the effect of such replacement in
benzomorphans.

(XXII)

Pethidine and Derivatives

Ethyl 1-methyl-4-phenylpiperi