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E. Morales-Avila � P. Moreno-Pérez � M. P. A. Moreno-Pérez �
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Series Preface

With remarkable vision, Prof. Otto Hutzinger initiated The Handbook of Environ-
mental Chemistry in 1980 and became the founding Editor-in-Chief. At that time,

environmental chemistry was an emerging field, aiming at a complete description

of the Earth’s environment, encompassing the physical, chemical, biological, and

geological transformations of chemical substances occurring on a local as well as a

global scale. Environmental chemistry was intended to provide an account of the

impact of man’s activities on the natural environment by describing observed

changes.

While a considerable amount of knowledge has been accumulated over the last

four decades, as reflected in the more than 150 volumes of The Handbook of
Environmental Chemistry, there are still many scientific and policy challenges

ahead due to the complexity and interdisciplinary nature of the field. The series

will therefore continue to provide compilations of current knowledge. Contribu-

tions are written by leading experts with practical experience in their fields. The
Handbook of Environmental Chemistry grows with the increases in our scientific

understanding, and provides a valuable source not only for scientists but also for

environmental managers and decision-makers. Today, the series covers a broad

range of environmental topics from a chemical perspective, including methodolog-

ical advances in environmental analytical chemistry.

In recent years, there has been a growing tendency to include subject matter of

societal relevance in the broad view of environmental chemistry. Topics include

life cycle analysis, environmental management, sustainable development, and

socio-economic, legal and even political problems, among others. While these

topics are of great importance for the development and acceptance of The Hand-
book of Environmental Chemistry, the publisher and Editors-in-Chief have decided
to keep the handbook essentially a source of information on “hard sciences” with a

particular emphasis on chemistry, but also covering biology, geology, hydrology

and engineering as applied to environmental sciences.

The volumes of the series are written at an advanced level, addressing the needs

of both researchers and graduate students, as well as of people outside the field of

vii



“pure” chemistry, including those in industry, business, government, research

establishments, and public interest groups. It would be very satisfying to see

these volumes used as a basis for graduate courses in environmental chemistry.

With its high standards of scientific quality and clarity, The Handbook of Environ-
mental Chemistry provides a solid basis from which scientists can share their

knowledge on the different aspects of environmental problems, presenting a wide

spectrum of viewpoints and approaches.

The Handbook of Environmental Chemistry is available both in print and online

via www.springerlink.com/content/110354/. Articles are published online as soon

as they have been approved for publication. Authors, Volume Editors and

Editors-in-Chief are rewarded by the broad acceptance of The Handbook of Envi-
ronmental Chemistry by the scientific community, from whom suggestions for new

topics to the Editors-in-Chief are always very welcome.

Dami�a Barceló
Andrey G. Kostianoy

Series Editors
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Preface

Pharmaceuticals are designed to persist and perform their therapeutic action and,

consequently, once they enter the aquatic environment, they persist in it, damaging

the health of organisms living in these ecosystems and even human health. There-

fore, these products are currently of worldwide environmental concern and have

been called “emerging contaminants”. The latter term includes non-steroidal anti-

inflammatory drugs (NSAIDs), a heterogeneous group of pharmaceuticals with

anti-inflammatory, analgesic and antipyretic properties, which act as selective

inhibitors of the enzyme cyclooxygenase (COX), inhibiting cyclooxygenase-1

(COX-1) and cyclooxygenase-2 (COX-2) which are responsible for the production

of prostaglandins, prostacyclins and thromboxanes.

Some NSAIDs do not degrade in the environment, others are degradable but at a

very slow pace and although some others are not persistent in the environment, they

can be transformed through natural processes. The continuous introduction of this

type of products from various sources (municipal, hospital and industrial effluents)

prolongs and maintains its presence in the waters increasing any possible impact on

aquatic life.

The appearance of NSAIDs in water represents a high risk to the environment for

many reasons. The main one is that they contain active ingredients that were

designed to induce specific pharmacological effects in humans but, when they

dissolve in water, can reach non-target populations such as fish, amphipods,

amphibians, among others, which produces toxicological effects. Diverse studies

have reported NSAID-induced toxicity in aquatic organisms since these organisms

are more susceptible to toxic effects due to their continued exposure to wastewater

discharges throughout the life cycle.

In the chapters included in this book are indicated data about fate, occurrence,

toxicological findings identified by the presence of NSAIDs in various aquatic

organisms of economic and ecological interest. Also are included avant-garde

technologies for the removal of NSAIDs and the regulatory framework for the

presence of these drugs in the world.
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The authors are well-known researchers from Mexico, Spain, Portugal, Italy,

Australia and India and make exhaustive reviews and show the findings identified in

their investigations related to NSAIDs occurrence, toxicity characterization using

different biomarkers, as well as showing some technologies for the removal of

NSAIDs and legal framework of the NSAIDs around the world. This compilation of

research in world countries allows us to have a very specific vision of the specific

water problem by NSAIDs and consider solution proposals.

The authors and I hope that our book complies with the diverse and generalized

expectations and needs for information about the contamination problem in the

world by NSAIDs.

I thank all the authors of this book for their professional expertise and thorough-

ness in writing up their chapters; the Universidad Autónoma del Estado de México

for the unending support it has shown as my employing entity; my research group;

and my family, most especially my mother, Aida Oliván, and friends for the

enthusiasm and support they have always shown.

Toluca, Mexico Leobardo Manuel Gómez-Oliván
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