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PREFACE

The need for improved microbiological techniques for analyzing body fluids, which
combine speed and accuracy at a reasonable cost, is evident to serve as a guide to the
doctor in treating his patients adequately and more promptly. The first step in speeding
up microbial analysis was a series of kits, mainly intended for identifying enteric bac-
teria that did not completely meet the needs for improving microbial analysis. In about:
1965, instrumented systems for microbiological analyses of varying degrees of sophid-‘
tication began to appear, but these did not make a successful market penetration.
Beginning in 1970 several sophisticated decision-making instrumented systems were
displayed at scientific meetings and were the subject of numerous scientific papers. Six
of these systems capable of detection, enumeration, antibiotic susceptibility testing or
identification are on or approaching the market. As a result of these activities, micro-
biologists are faced with evaluating these instrumeénts for possible use in their labora-
tories and bioengineers are increasingly being called upon to design these systems. To
intelligently design or evaluate these instrumented systems, information on the theo-
retical and practical aspects of instrumented microbiological analytical systems is nec-
essary. It is the purpose of this monograph to set forth the theoretical rules and prac-
tical considerations as a basis for decisions, and to illustrate the application of these
aspects to the design and evaluation of instrumented microbiological analysis of body
fluids.

The first two sections of the monograph discuss the theoretical rules and practical
aspects involved in instrumentation of a microbiological assay of body fluids. Follow-
ing a brief discussion of several early systems that did not receive market acceptance,
there is an in depth illustration of the pulse height analyzer as an instrumented system
designed especially to apply these theoretical and practical considerations. The next
six chapters describe various instrumented systems illustrating several different ap-
proaches to microbiological analysis of body fluids, followed by an evaluation of how
well these instrumented systems reach the goals for yielding ideal analytical results.
The last two sections deal with some less sophisticated instruments, and with the pos-
sibilities for the future in microbiological assays using sophisticated decision-making
instrumented systems. i

Lorraine S. Gall
William A. Curby
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Chapter 1

INTRODUCTION

I. NEED FOR INSTRUMENTED SYSTEMS FOR MICROBIOLOGICAL
ANALYSIS OF BODY FLUIDS

Remarks like, ‘“You bug-hunters have progressed about three years beyond
Pasteur!”’ have spurred microbiologists to think increasingly about improving the
methods for microbiological analysis of body fluids. Their commitment has been
strengthened when physicians explain that they do not send clinical specimens to the
bacti lab because ‘‘the patients are either dead or gone home by the time the results
are available.”’ Clearly, better, speedier, microbiological analysis is needed.

II. GOALS FOR INSTRUMENTED SYSTEMS

What are the methods that require improvement? Briefly, a complete microbiologi-
cal analysis using traditional methods usually consists of three major interrelated
phases: (1) detection of pathogenic bacteria, sometimes coupled with enumeration,
which takes a 16- to 24-hr incubation period to isolate bacterial colonies on agar media
for enumeration and further testing, (2) antibiotic-susceptibility testing on the pure
isolate by the Kirby-Bauer disc method or for Minimum Inhibitory Concentration
(MIC), which takes another 24 hr, and (3) identification of the pure culture of predom-
inating pathogens by differential selective media or antisera which may require 2 to 3
days after isolation. Thus, a complete analysis may take 3 to 4 days. Since the proce-
dures are usually performed individually and manually, the results are often reported
slowly and are sometimes inaccurate, as well as costly.

The problems have been stated. There is a need for more speed, accuracy, and lower
cost in microbiological analysis. What has been done to achieve these goals?

In the late 1960’s and continuing into the 1970’s, simple instruments aimed at assist-
ing one discrete part of the analysis were devised, mainly as labor-saving devices. These
included media dispensers, plate streakers, colony counters, gram stainers, antibiotic-
sensitivity readers, and microdilutors. These helped to relieve the tedium of some proc-
esses, speeded up the analysis to a limited extent, and by reducing the manual work
load, may have cut costs. However, most of these devices have had little impact on
the average microbiological lab. Perhaps the exception may be the microdilutors aimed
at performing MIC tests. They seem to have a chance of challenging Kirby-Bauer’s
dominance in the field of antibiotic-susceptibility testing. These devices will be covered
briefly in a later chapter.

III. HISTORY OF RAPID PROCEDURES USING KITS

Starting in the late 1960’s and early 1970’s, attempts to improve microbiological
analysis got into full swing with the appearance of many products termed, ‘‘rapid
methods’’. Many of these ‘‘systems’’ centered around kits which employed conven-
tional metabolic tests to identify previously isolated bacterial cultures using paper
strips, or miniature ‘‘test tubes’’, or containers with a preset battery of tests. Among
these were Pathotec® (Warner-Lambert), R/B® (Corning), Enterotubes® and Oxi-
ferm® (Roche), API® (Analytab Products, Inc.), and Minitek® (BBL). Most were



