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I PREFACE

The first edition of the Handbook of Modern Pharmaceutical Amnalysis
addressed a need for a text that highlighted the importance of analytical chemistry
during the entire life cycle of a pharmaceutical drug product, from discovery of an
active molecule, through the various phases of clinical development, product
registration, and technical transfer from R&D to the quality and manufacturing
arena. We are highly gratified that the text has been widely embraced over the past
nine years, and because of the process-oriented arrangement of the subject
material, it has remained fairly current in that regard.

The pharmaceutical industry has continued to evolve. New regulatory
guidelines have had their effect on all facets of drug development and commercial-
ization. The socioeconomic trends in the emerging markets of the world have also
changed the development paradigm, as companies have more carefully considered
the demand for new medicines to treat unmet medical needs in these markets. The
routine development of biopharmaceutical proteins has increased dramatically
over the past several years. Finally, technology has played a major role in altering
the business of drug development. More sophisticated instrumentation with higher
sensitivity has allowed the routine quantification of trace and ultratrace level
impurities in both active pharmaceutical ingredients and dosage forms. Spectro-
scopic techniques with the capability of monitoring synthetic reactions and drug
product processing steps have led to increased understanding of such operations.
And the trend toward electronic and paperless systems in every area of the indus-
try, from laboratory notebooks to regulatory filings, has caused a reexamination
of processes based on the usage of paper.

Careful considerations of the changes in the industry have influenced the struc-
ture and content of this edition. The chapters repeated in this text from the first
edition are still relevant today and have been updated in terms of literature
references; and they cite any pertinent changes to regulatory authority guidance
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documents. The chapter covering dissolution adds a focus on modeling, while the
stability studies section has been enlarged in scope to consider requirements of
countries other than the United States. The chapter on analysis of novel drug delivery
systems has also been expanded to reflect the variety of new approaches being con-
sidered to increase bioequivalence, especially in the case of low-solubility active
ingredients. Given the increased scrutiny by the authorities and quality of
in-process control methods, a separate chapter devoted to in-process testing has
been added. The chapter on technical transfer pays more attention to the
requirements of “rest of the world” countries.

Notable additions to the text by way of new chapters include the important
subjects of quality by design (QbD) and process analytical technology (PAT),
genotoxic impurities (GTIs), method development of chiral compounds, and char-
acterization and analysis of biopharmaceutical proteins. QbD has been the subject
of numerous meetings, seminars, and publications over the past several years.
Embracement of the QbD paradigm relies heavily on the movement away from
empirical thinking to one that puts an increased emphasis on modeling and PAT.
A greater understanding of the relevant guidance documents is necessary to allow
an analyst (working with process development) to implement a sound control
strategy that can be defended with the regulatory authorities. It is expected that
QbD and PAT will play an ever-increasing role in pharmaceutical development
and testing in the years to come,

The discussion of GTIs incorporates the regulatory requirements as well as
analytical approaches for the determination of these analytes. It is felt that a better
background in the reality of the expectations of the authorities is required for a
pharmaceutical analyst to make the best choices with regard to techniques.
Greater knowledge of the guidance documents will encourage informed decisions.
The importance of chiral compounds both in terms of pharmacological and toxi-
cological activity cannot be overstated. Chiral methods present unique challenges
in that the molecules have the same physical and chemical properties, except their
optical activity. Readers will find this chapter fascinating. Given the increased
importance of biomolecules, a separate chapter has been devoted to the analytical
challenges associated with the characterization and analysis of biopharmaceutical
proteins.

We believe that the additions and changes made in the second edition of The
Handbook of Modern Pharmaceutical Analysis will enhance its stance as a useful
and informative text for those engaged in pharmaceutical drug discovery, develop-
ment, manufacturing, and quality control and assurance.

Satinder Ahuja
Stephen Scypinski
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