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FOREWORD

by
SIR GRAHAM WILSON

IN my foreword to the first edition in 1958, I gave a brief review of the
history of disinfectants during the last 100 years, and noted the comparatively
recent introduction not only of new germicidal agents but of new ways of
sterilization, disinfection and preservation of materials in common use.
Because Mr. Sykes had fulfilled his task admirably, I had no hesitation in
commending his book to those who, whether engaged in medicine, pharmacy,
sanitary engineering, dairying, brewing or the food industry, wanted reliable
and up-to-date information to help them in the multitude of problems that
beset them in their various fields of activity. The fact that a second edition
has been called for in so short a time leaves no doubt that the book is meeting
a widespread need.

It would probably be true to say that more attention is being paid now
to the use of physical than to chemical methods of removing, immobilizing,
or destroying unwanted micro-organisms. Experience of chemical disin-
fectants, particularly in medicine and the dairy industry, has shown their
inferiority to heat in the destruction of bacteria; and it is only right therefore
that Mr. Sykes should expand, as he has done, the sections of his book dealing
with such physical means of sterilization and disinfection as heat, filtration,
and the various forms of irradiation and ultrasonic treatment now available.

He is wise too to set his face against the use of such imprecise terms as
“Sterilant”” and “Sanitization”. The definitions that he has given of the terms
he employs are ones that are etymologically correct and will be accepted by
other scientific workers. To call a substance a sterilant that does not sterilize
is misleading; and what the term sanitization means beyond mere cleansing
it is impossible to say. It throws no light on the degree of bacterial destruction
involved, if any, and it is but one more example of the use of a long, inexact
word of Latin derivation to obscure the mental haziness of those who have
never troubled to think what they mean.

Personally I welcome the publication of this new and enlarged version
of Mr. Sykes’s original book. It is an expression of his erudition and his
literary ability to which all will pay tribute. It is doubtful whether anyone
else in this country could have dealt so competently with so many contro-
versial issues in so many different fields; and I hope the book will meet with
the success that it deserves.

GranaM S. WILsoN
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PREFACE TO SECOND EDITION

ALTHOUGH it is less than six years since the first edition of this book appeared,
investigations in nearly all of the fields has continued at an increasing rate
and much new thinking has taken place. This second edition is, therefore,
something more than the first edition ‘“‘brought up to date”. Most of the
chapters, although retaining substantially the same titles and order of pre-
sentation, have been largely rewritten with emphasis on the revised outlooks
and the newer evidences without sacrificing unduly the earlier foundational
references.

In particular, attention is drawn to the changing attitudes towards the
testing of disinfectants and antiseptics, as given in Chapters 3 and 4, and the
substantial new information which has come to light concerning methods
of sterilization, with special emphasis on several aspects of sterilization by
heat and by radiations; new agents for gaseous sterilization has also been
introduced.

In Part V dealing with Chemical Disinfectants the sections on ‘germicidal’
soaps and disinfectant fluids has been completely remoulded and new data
has been added in other section. Similarly in the chapter on surface active
compounds a new section on amphoteric compounds has been added, together
with some new information on quaternary ammonia compounds. The chapter
on the heavy metals salts has also been extended.

Finally, a great deal more is now known about various aspects of preserva-
tion, particularly in relation to foods and pharmaceutical materials and this
has been mainly included in a rewritten chapter (17) on the subject.

Again I wish to thank my various colleagues and associates who have
given valuable assistance and information. In particular I would commend
Miss Barbara Hooton and Mr. R. Smart for their help in preparing the
manuscript and in checking the proofs.

G. SYKES

Boots Pure Drug Co. Ltd.,
Microbiology Division,
Standards Department,
Nottingham.

July, 1964



PREFACE TO FIRST EDITION

Wirs the many advances which are being made in the broad fields of hygiene,
sanitation and medicine and the profound changes which are taking place in
our everyday mode of living, more and more emphasis is being placed on the
need for adequate and reliable methods for disinfection, preservation and
sterilization. It is a matter which impinges on the social and economic welfare
of the whole community and is seen in the continuous scientific and technical
progress being made in the various sections of the food, pharmaceutical and
chemical industries as well as in the several disciplines of medicine and
public health.

The greatest advances have undoubtedly occurred during the last two or
three decades and it is the purpose of this book to present a considered
appraisal of these developments. In approaching the subject I have confined
myself — if confined is still the right word to use in such a large field — to the
chemical and physical aspects of disinfection and sterilization to the almost
total exclusion of any discussion on chemotherapy or the role of antibiotics;
these topics are now almost separate subjects in themselves and have already
filled several volumes.

Perhaps it may appear that an unduly large proportion of the book is
taken up with discussions on the theory and mode of action of disinfection,
not only in the chapter bearing that title but also in other chapters; but this
is deliberate, for this aspect of the subject is gradually assuming greater
importance, and it seems that future developments are likely to take place
from such considerations rather than from the erstwhile more empirical
approach. It also seemed desirable to collect together as many as possible of
the tried and proved methods of testing disinfectants and antiseptics, and
this is done in Chapters 3 and 4; attention is also given in these chapters to
some of the more historical methods of testing and to other potentially useful
ones. With regard to the techniques available for disinfection, preservation
and sterilization, I have endeavoured to cover the most recent developments
in both the chemical and physical fields as completely as possible, devoting
individual chapters to the important topics of radiation sterilization and the
disinfection of viruses.

The usual abbreviations have been adopted for expressing units of time,
volume, etc., and temperatures are quoted in degrees Centigrade except in
the few places where they are specifically stated to be in degrees Fahrenheit.
For bacterial nomenclature I have used the Topley and Wilson system,
preferring Pseudomonas pyocyanea to Pseudomonas aeruginosa, Chromo-
bacterium prodigiosum to Serratia marsescens and so on, but using Escherichia
enly instead of Bacterium coli.



xii Preface

In preparing the text I have made frequent reference to the literature,
and in this respect have greatly appreciated the facilities available through
the libraries of Boots Pure Drug Co. Ltd. I wish to record thanks to Dr. R. S.
Hannan and Dr. Margaret Thornley for their useful criticisms of the manu-
script of the chapter on Radiation Sterilization, and to Dr. Léis Dickinson
who has given similar help with the chapter on the Disinfection of Viruses.
I am also indebted to several authors and publishers for permission to
reproduce certain Tables and Figures, in particular to the editors of the
Proceedings of the Royal Society for permission to reproduce Plate 1, to
Dr. Harriette Chick and the editors of the Journal of Hygiene for Figure 1
and Table 1, to Dr. R. M. Savage and the editor of the Journal of Pharmacy
and Pharmacology for Figure 6, to Dr. G. E. Stapleton, Dr. M. Levine and the
editor of the Journal of Bacteriology for Figures 10, 15 and 16, and to the
editors of the Journal of Applied Bacteriology for Figure 17 and Table 16.
The help given by Mrs. Maureen Pole, Miss Pamela Chapman, Mr. D. V.
Carter, Mr. H. M. Bunbury and other colleagues in assembling the manu-
script and checking the proofs has been invaluable and I thank them all.
Finally, I must mention Mr. C. E. Coulthard, under whose guidance I first
began to learn something of the subjects about which I now venture to write.

G. SYKES
Boots Pure Drug Co. Ltd.,
Microbiology Division,
Standards Department,
Nottingham.

March, 1958.
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matter, effect of ammonia and amino compounds; chlorine disinfection in
practice — water treatment, in swimming baths, in sewage, in dairying, for
food and drinking utensils, in medicine. Iodine: general properties;
germicidal properties — activity against bacteria, effect of concentration,
effect of organic matter, effect of pH value, activity against spores, against
viruses, against fungi; compounds of iodine — idoform, iodine trichloride,
iodonium compounds, iodophores, other compounds; iodine disinfection
in practice — in skin disinfection, for surgical and domestic equipment, in
dairying, in water treatment.

16 Heavy METALS 411

Mercury compounds: mode of action, action on spores; activity of mercury
compounds - inorganic compounds, organic compounds; uses of the
mercurials. Silver and its compounds: oligodynamic silver — mode of
action, activities and uses; silver salts —soluble salts, colloidal silver
preparations. Copper compounds. Tin compounds. Other metal salts.

PART VI
Preservation and Preservatives
17 PRESERVATION AND PRESERVATIVES 429

General principles. Preservation by physical means: foods and food pro-
ducts — pasteurization, dehydration, packaging and storage conditions,
osmosis, acidity, radiation treatment; industrial materials — humidity.
Preservation with chemicals: foods; industrial materials — textiles, wood,
paper and board, paints, leather, other industrial materials; pharma-
ceutical and cosmetic preparations — preparations administered parenter-
ally, ophthalmic preparations, preparations for external or oral use.
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