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FOREWORD

Ever since Pasteur introduced the inicrobial doctrine and Ehrlich’s Chromo-
therapy ushered in the era of modern chemotherapy, the laboratory has been
the main battleground of Medicine. Gone are the days of philosophical in-
vestigation in the “pristine and serene’”” atmosphere of the laboratory. In to-
day’s laboratory the most important branch of Therapeutics was born and
clinical diagnosis is each day brought to completion. If the clinician orients
diegnosis on the basis of the exploration of the patient, in the laboratory the
diagnosis is pinned to a basis so precise as to be sometimes almost mathemari-
cal, and it is confirmed or rejected. This is also the place where an infinite

number of substances endowed with chemotherapeutic powers have been

tested or discovered. If the hospital is art, the laboratory is science, and there
the research worker, aided by his test tubes, often announces whether the
patient will live or die.

In the hospital the physician struggles with symptoms and signs; in the
laboratory the research worker zealously pursues the microbial or biochemi-
cal etiology of disease until he corners it like an animal at bay and then turns
it over to the relentless pack of dogs of modern chemotherapeutic agents.

It was the physician’s daily chores that gave historical rise to early clinical
medicine. The laboratory came much later and was the fruit of the research
man’s wish to carry his understanding of the patient one step beyond what
his senses could reveal. If the clinic is the expression of man seeking the truth
about disease with his senses, the laboratory represents the historical yearn to
plumb the abyssal mysteries of organic cells and humors; it is an attempt to
extend, with the help of the clear hard pupil of the microscope, the search for
the invisible cause of disease beyond the limits of what can be seen with the
naked eye.

Antibiotics, perhaps the greatest accomplishment of modern research,
have, since their inception, imparted to the laboratory a tremendous im-
portance in Medicine. No longer is the mission of the laboratory to investigate
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some simple diagnostic tests. The laboratory must now produce constantly

.new curative weapons, and it must identify, isolate, measure, and stabilize

them, determine their purity, and also act as wise adviser and mentor to the
clinic. Without the laboratory, there would be no Antibiotic Era, and Thera-
pentics could not aspire to anything loftier than the empirical application of
remedies extracted from Nature. In the laboratory, man, with the help of '
methods, instruments, and reactives, discovers and imprisons in his brain the

- immutable laws that rule the world of chemotherapeutics.

Since 1942 literally thousands of antibiotic substances have been isolated
in laboratories. Many, in fact the great majority, have been discarded because
of poor antimicrobial activity or high toxicity. There are now available on

- ‘the American pharmaceutical market 17 useful antibiotics and hundreds of*

preparations of penicillin, tyrothricin, streptomycin, dihydrostreptomycin,
bacitracin, ch}ommPheni'col chlortetracycline, oxytetracycline, tetracycline,
polymyxm womycm, neomycin, erythromycin, carbomycin, fumagillin,
nystatin, and anisomycin.

The useful methods for analysis of all these antibiotic preparations are
included in this r’nonograph the second in a series dedicated to present a

- concise and accurate picture of each of the principal antibiotics and its p-

plication in clinical medicine.

This monograph is the first and only source in which useful and practical
methods for the assay of all these antibiotic preparations are described.
Many of the methods are “‘official” in that they are the ones used by the Food
and Drug Administration in determining the identity, strength, quality, and
purity of the so-called “certifiable” antibiotics. However, the others are net
neglected and the most useful and acceptable methods for those antibiotics
not certified by the Government are also included.

The first 15 chapters of this book describe the methods used for deter-
mining the potency of the salts of the 17 basic antibiotics. The various meth-
ods for preparations, such as tablets, troches, and ointments, are also given.
In addition, where applicable, methods of analysis of body fluids and tissue
are described. Assay of mixtures of antibiotics in pharmaceutical dosage forms
are detailed in Chapter 16, while Chapters 17 and 18 describe methods of
identification and the tests for toxicity, pyrogens, histamine, and sterility.
Methods of determining bacterial sensitivity to the antibiotics are given in
Chapter 19, and special methods are described in Chapter 20. All media, solu-
tions, reagents, and apparatus are grouped in the final chapter of this compre-
hensive volume.

The authors of this monograph have had wide experience in the field of
antibiotics. Doctor Grove as assistant director of the Division of Antibiotics of
the Food and Drug Admiinistration has kept close contact with the develop-
ment of antibiotic methods through supervision of 3 Igrge group of bacteri-
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ologists and chemists who analyze daily hundreds of antibiotic dosage forms.
Doctor Randall as director of the research group in the same Division has been
responsible for the development or modification and improvement of many of
the methods included in this monograph. It is an interesting historical point
that the first official assays of crude penicillin were carried out in 1943 in his
laboratory.

The correlation of this large group of methods has been a monumental
task and is so extremely well done that this book will be of great value to
laboratory technicians and research workers in the antibiotic field. Industrial
laboratories, where thousands of analyses of these drugs are made daily, and
hospital, state, and municipal agencies will find this book a rich and rewarding
source of useful information. This Manual is written in the clear, terse style
that has become the characteristic idiom—chary of word, rich in meaning—
of laboratory investigators. For the research man has beaten out for himself
a sort of scientific shorthand. Methods, instruments, and systems are grouped
on the pages of this book with the precision of soldiers lined up for the most
exacting inspection. Indeed, since a laboratory manual is always the most
eloquent of scientific books, it teaches us the art of saying a maximum of
useful things with a minimum of verbiage, thus providing a supreme vehicle

for the transmission of scientific knowledge. The clinician and the research -

man welcomes books like this Manual, on the pages of which the laboratory
holds high its historical mission of seeker of scientific truth.

HENRY WELCH, PH.D. F

Director, Division of Antibiotics, Food and Drug Administration;

Editor-in-Chief, AnTiBioTics & CuemoTHERAPY and ANTIBIOTIC MEDICINE;

FELIX MARTI-IBANEZ, M.D.

International Editor, AnTistotics & CHEMOTHERAPY;

Associate Editor, ANTiBioTIC MEDICINE
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PREFACE

The value of antibiotics in the treatment of infectious diseases of man and the
impact they have had on public health is well known by everyone today. The
use of antibiotics in the treatment of animal diseases and in animal feeds for
growth development has also become commonplace. The more recent use of
these drugs for plant diseases further demonstrates their ubiquity. It is ex-
ceedingly important therefore to have accurate means of testing and controlling
this outstanding class of drugs. Many methods of assay have been described in
the scientific literature and there are many unpublished methods or modifica-
tions of methods. However, there is not available a compilation of tested and

proved procedures for all of the antibiotics commonly distributed today. It is.

believed therefore that a real need for such a book exists.

The official regulations, promulgated under section 507 of the Federal
Food, Drug, and Cosmetic Act, contain tests and methods of assay for peni-
cillin, streptomycin, dxlydrostreptomycm, chlortetracycline, = tetracycline,
chloramphenicol, bacitracin, and also a few of these antibiotics combined with
polymyxm or neomycin. However, these regulations do not contain methods
for various other antibiotics nor methods for determining antibiotics in hody
fluids, tissues, animal feeds, or milk. The regulations also do net contain
methods for determining the sensitiyity of an organism to an antibiotic or
identification tests.

The present book gives practical tests and methods of assay for all of the
antibiotics that are being distributed commercially in the United States today
and for the various preparations and substances in which they may occur. Be-
cause of the tremendous amount of research being conducted to find new anti-
biotics, this book will probably not be published very long before some new
ones will be introduced for clinical or other use, further adding to the list of
these important drugs. It is believed, however, that such a wide variety of
methods are presented that it will be a relatively simple matter to adapt them
to any new antibiotics that may come along. It is hoped that this book will be
of value not only to those who are engaged in the testing of antibiotics, but to
students and teachers whose field of interest embraces this important and useful
zlass of drugs.
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