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PREFACE TO METHODOLOGY FOR ANALYTICAL TOXIEOLBGY

The current and growing interest in determinations for anticonvulsant. driigs;.digoxin
and digitoxin, procaine amide, lidocaine, and theophylline indicates that monitoring drug
therapy is an increasing challenge to clinical laboratory scientists. Physicians afeamxtous
to have this laboratory support which they can use to better understand a patient who
has not achieved the expected results from a prescribed therapeutic regimen. Among the
several questions related to this problem are these. Was the patient taking the drug? Was
the prescribed dose sufficient? Was the patient taking some other medication which could
affect his proper utilization of the prescribed drug? (Polypharmacology is practiced by
many, and seldom do they deem it necessary to inform the physician that they are taking
medications other than those he prescribed.)

One of the objectives of this volume is to present acceptable methods for the analysis
of therapeutic agents in biological fluids. By utilizing these procedures, the chemist can
provide the physician with objective laboratory data which can be used to answer some of
the questions postulated above. In the several laboratories where these analyses have been
instituted the demand for them has been overwhelming. One of the contributions of this
volume is to present the analyst with several methods for the analysis of therapeutic
agents and present the physician with reasonable interpretations of the results.

Procedures for many substances have been included in this volume so that methods
for the analysis of the many products involved in acute poisonings are more easily
available to those who want to use them. The described methods are the essence of the
pragmatic experience of many active analysts. They will yield a reasonable result when
carried out exactly as described in the text. Subsequently, some may wish to modify
these methods to suit their local needs; however, this should be done only after
establishing that the proposed modifications are preferable. The exception to this rule
must be those methods which use gas chromatography. Many different columns are
described, and no laboratory should have access to all of them. Hence, the reader is
advised to become familiar with the columns he has available and expand their use for as
many substances as he can. A table of McReynold’s Constants has been included in the
text. Using this, one should be able to determine which column packings are comparable
and interchangeable.

In many instances a given procedure is really a prototype for many other chemically
related substances. The expanded index, therefore, indicates all the so-called inter-
ferences” to a given procedure. If a substance is listed as interfering with a given
determination, it may be determinable by the same procedure, providing the prototype is
not present. One should verify this and then proceed with the analysis.

The problem for some laboratories dealing with the analysis of specimens from
patients involved in acute poisonings is that the causative agent may not be known. To
help resolve this problem the second section of this volume presents several approaches to
the systematic analysis of a biological fluid. The approach one chooses depends on local
facilities. To encompass most, procedures are described which require a minimum of
special equipment (TLC), some commonly available instruments (spectrophotometry), or
gas chromatography (a technique rapidly growing in popularity and value). The more
experimental liquid chromatographic techniques and the more elegant, sophisticated
combination of gas chromatography and mass spectrometry are not presented. Too few

" laboratories now have this potential, but probably the next revision of this material will

find these techniques commonplace.

Coupled with the revised or new procedures are updated assessments of the
interpretation of the laboratory values. Significant data have been elaborated in recent
years. These results are included in the presentation, as are recent literature citations so
that the readers so inclined may seek them out and digest them at leisure.
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PREFACE TO THE MANUAL OF ANALYTICAL TOXICOLOGY
Published by the Chemical Rubber Co., 1971.

A growing number of requests for toxicological analyses is being made by physicians
in order to establish whether or not particular patients may have been poisoned. This is
understandable, because the signs and symptoms seen in acutely ill patients are not
pathognomonic of exposure to a specific exogenous chemical agent, and a reliable history
of an exposure to a toxic chemical often cannot be obtained. Thus, a correct diagnosis of
poisoning frequently depends on the result of a chemical analysis of a biological specimen
obtained from a patient. Simple and reliable methods for these analyses are not readily
available for use in clinical chemistry laboratories. This book proposes to assemble and
present a number of such methods.

The comprehensive toxicological treatises that have been published to date present
many methods for the analysis of toxic substances. Unfortunately, their multiplicity
often leaves the clinical chemist perplexed. Which of the many methods should 4e use in
his laboratory? This volume is designed to answer that question. The basic principles of
the many published methods will not be discussed, but details of some carefully selected
and tested procedures will be presented.

The choice of the described methods was based on many factors, including reliability,
the availability of equipment and reagents, the simplicity of the procedure, and the
relative speed with which an informative result can be obtained. These methods are
mainly personal modifications of procedures originally developed by others. When
applied exactly as described, they will produce meaningful and reliable data.

Three types of methods were planned for each substance: Type A, a simple, direct,
and qualitative test; Type B, a quantitative procedure using facilities found in the average
laboratory; and Type C, an elegant, precise procedure using whatever equipment may be
required. This goal was not realized for many obvious reasons and remains as a challenge
for subsequent volumes.

Because the interpretation of the results obtained from these analyses will not be
within the common experience of many readers, a summary of the reported correlations
between the clinical condition of the patient and the concentration of the toxic agent in a
relevant specimen will be given. More detail can be obtained by referring to the
bibliobraphy following each method. The interpretive data will interest not only
toxicologists, clinical chemists, and clinical pathologists, but also all physicians who face
the problem of treating a symptomatic patient purportedly poisoned by the most
frequently offending drugs, household products, and economic poisons.

No extensive effort will be made to present methods that are primarily concerned
with industrial toxicology and the evaluation of occupational hazards.
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APOLOGIA

“To err is human, . . . .” Extensive efforts have been made to insure the reliability and
lucidity of the material presented in this volume. The reader is encouraged to send his
observation of errors of omission or commission to the editor so that subsequent volumes
will be improved. Requests for additional information on procedural details will be
welcomed by the editor.
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