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Preface

T
he papers in this volume originated from contributions to the interna-
tional meeting “Chemistry, Medicine, and Crime: Mateu J. B. Orfila

(1787–1853), and His Times” held in Mahon, Minorca on 19 and 20 March
2004. The meeting marked the 150th anniversary of the death of Mateu Orfila,
a prominent toxicologist and chemist, whose work was analyzed by historians
of science from several European countries. So first we should thank the authors
of this book and all the participants in the meeting for their contributions.

The international gathering in Mahon was hosted by the Institut Menorquí
d’Estudis (IME), one of the island’s main cultural bodies. The IME provided
us with the ideal setting for the event. In particular, Josep Miquel Vidal, head
of research at the IME and co-organizer of the meeting, was fundamental in
ensuring that things ran smoothly. Àlvar Martínez-Vidal provided invaluable
help with the academic design of the project through the research group
“Francesc Salvà” of the “Centre d’Estudis d’Història de les Ciències” (CEHIC),
at the Universitat Autònoma de Barcelona (UAB). Our very special thanks go
to the Fundació Dr. Antoni Esteve for its support of the meeting in Mahon, as
well as for its generous contribution to the publication of this volume. Other
institutions such as the Fundació Mateu Orfila (Mallorca), the Societat Cata-
lana d’Història de la Ciència i de la Tècnica (SCHCT), and the Spanish Mi-
nisterio de Ciencia y Tecnología (BHA2002-04611-C03) also supported the
project.

For making Orfila’s sources available to historical research, we should par-
ticularly thank Danielle Gourevitch (École Pratique des Hautes Études, Paris),
and Guy Cobolet and Henri Ferreira-Lopes (Bibliothèque Interuniversitaire de
Médecine, BIUM, Paris). Our thanks to the BIUM for allowing us access to its
comprehensive bibliography; electronic versions of Orfila’s main books, papers,
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images and many of his best-known pamphlets are now available at http://
www.bium.univ-paris5.fr/histmed/medica/orfila.htm. We are indebted to the
librarians and staff members of the Max-Planck-Institut für Wissenschafts-
geschichte (Berlin) for allowing us to use their excellent bibliographic service.
We would also like to thank the Reial Acadèmia de Medicina de les Illes
Balears for its kind support of the publication of a facsimile Spanish edition of
Orfila’s Socorros que se han de dar a los envenenados o asfixiados (1818) (A popular
treatise on the remedies to be employed in cases of poisoning and apparent death),
which was handed out to the participants at the meeting. The edition of Orfila’s
books, leaflets and papers will be a very useful complement to the scholarly
work of this volume. Editions of Orfila’s correspondence will be published soon
with the support of the IME. Under the auspices of the Fundació Dr. Antoni
Esteve, a Spanish version of some of the chapters on toxicology will also be
published.

For their helpful comments and support throughout this research project,
we are indebted to Bernadette Bensaude-Vincent, Antonio García-Belmar,
Ursula Klein, Àlvar Martínez-Vidal, and José Pardo-Tomás. We also thank all
the institutions that have kindly provided us with books, documents and images
from their libraries and archives. In addition, Michael Maudsley’s patient and
careful stylistic corrections of the papers written by non-English-speakers have
been of great value.

This collective volume attempts to analyze Orfila’s life and works from a
perspective that is more in tune with recent trends in the history of science. We
have tried to show that chemistry, medicine and toxicology cannot be histori-
cally understood as fixed and independent disciplines, and that Orfila’s contri-
butions had a profound impact on the relationships between these subjects
during the first half of the nineteenth century.

January 2006 José Ramón Bertomeu-Sánchez (València)
Agustí Nieto-Galan (Barcelona)

viii Preface
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Introduction
José Ramón Bertomeu-Sánchez 

and Agustí  Nieto-Galan

M
ateu Josep Bonaventura Orfila i Rotger (1787–1853) was a medical
celebrity, but his work is scarcely mentioned in histories of science and

scientific publications. With the exception of books on toxicology, in which he
is usually acknowledged as one of the discipline’s founding fathers, very few
textbooks report Orfila’s main achievements. In the nineteenth century, how-
ever, he was extremely well known. His active participation in famous poi-
soning trials meant that his name echoed far beyond the boundaries of the
academic community, and even appeared in novels, plays, films, and popular
biographies.1 At the height of his career, Orfila combined his laboratory work
with his teaching chair in the Faculty of Medicine, and often attended meetings
of the various consultative bodies to which he belonged. As one of his first
biographers noted admiringly, his presence was frequently required in court-
rooms to give expert forensic evidence; he was a prominent figure at the Paris
Academy of Medicine, and wrote several textbooks that were constantly
updated and reprinted.2

Orfila’s career takes us across institutional and disciplinary boundaries and
encompasses a variety of academic, legal and scientific areas. He was a key
player in a wide range of historical problems, which the chapters of this volume,
written from a comparative European perspective, attempt to analyze: (a) The
reform of medical studies in the early decades of the nineteenth century; (b)
The introduction of new teaching practices and textbooks; (c) The controver-
sies surrounding early nineteenth-century medical chemistry; (d) The nine-
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teenth-century techniques of animal experimentation; (e) The emergence of
toxicology as an academic discipline; and (f) The new role of forensic medicine
and medical experts in courtrooms. Therefore, the figure of Orfila provides an
opportunity to reassess the received view of the intersection between chemistry
and medicine that is enshrined in mainstream accounts, and to avoid a rigidly
disciplinary approach to the history of nineteenth-century toxicology.

Histories of disciplines tend to be accumulative reconstructions of the
advance of scientific knowledge, and in narratives of this kind Orfila has been
assigned only a minor role. Through his lectures, writings and experiments, he
crossed the boundaries of knowledge, and so his contributions should be eval-
uated in terms of scientific practices in a series of contexts: the lecture-hall, the
laboratory, the courtroom, and so on. In fact, Orfila’s ambiguous position, mov-
ing back and forth between a variety of disciplines and contexts, provides a use-
ful opportunity to explore further the intersection between chemistry, medicine
and toxicology. He is also an ideal subject for a new historical approach, which,
beyond the great luminaries, seeks to recover unknown actors, shows a partic-
ular interest in the ways in which scientific knowledge was transmitted to dif-
ferent audiences, and looks at the controversies surrounding experiments and
scientific instruments.

For an analysis along these lines, historians can draw on Orfila’s autobiog-
raphy and on a large amount of his personal correspondence preserved in
libraries, museums, archives and private collections. Orfila was a successful
writer of textbooks and editor of some of the most influential medical journals
of his time. In addition, he was involved in many controversies. As recent his-
torical work has shown, scientific controversies often provide textual sources
(papers, leaflets, letters), which help us to analyze the implicit assumptions and
widely accepted practices governing a discipline and its adoption of new tech-
nologies, or even the ethos of a particular research group. In Orfila’s case, court-
room controversies produced a wealth of legal documents: experts’ reports,
records of cross-examinations, and letters. The contributors to this volume ana-
lyze part of this rich historical heritage.

Mateu Orfila was born in Mahon (Minorca) on April 24, 1787. He was edu-
cated by French and English tutors and his knowledge of foreign languages
would later enable him to read the most important scientific literature of the
age. In September 1804, Orfila traveled to Valencia and entered the Faculty of
Medicine. Disappointed by the intellectual atmosphere there, he moved to
Barcelona to study under Francesc Carbonell (1768–1837) at the School of
Chemistry.3 With a favorable report from Carbonell, he was awarded a schol-

x Introduction
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arship to travel to Madrid and then to Paris where, as a pensionado, he pursued
his studies of chemistry and mineralogy for four years.4

Orfila went first to Madrid for an interview with Joseph-Louis Proust
(1754–1826), a well-known figure in the circles of the new Lavoisierian chem-
istry.5 But by the time he reached the capital, Proust had already left Spain. So
Orfila made his way to Paris, arriving in early July 1807. He first visited another
pensionado, Francesc Lacoma (1784–1849), a young student who would later
become the court painter of Fernando VII. Lacoma accompanied Orfila in the
first years of his stay in France.6

In Paris, Orfila contacted Antoine-François Fourcroy (1755–1809) and
Nicolas Vauquelin (1763–1829), two leading French chemists, who admitted
him to their teaching laboratories.7 Like other Spanish students, Orfila also
attended Louis-Jacques Thenard’s (1777–1857) courses of chemistry at the
Collège de France. At that time, Thenard was a young pharmacist who was
soon to become an influential figure. His contribution to Orfila’s career was
decisive in many respects. His work—in particular, his famous Traité de chimie,
one of the most important chemistry books of the first half of the nineteenth
century—and his academic connections played a crucial role in Orfila’s entry
into the academic and bourgeois circles of Paris.8

The paper by Antonio García-Belmar places Orfila in the large audience of
chemistry and medicine students that attended Thenard’s lectures. Drawing on
two student notebooks, which are almost contemporary to Orfila’s early years in
Paris, García-Belmar analyzes the contents of Thenard’s lectures, their struc-
ture and order, his teaching strategies and his frequent use of experiments.
These notebooks provide new evidence that broadens our understanding of the
context of Orfila’s formative years as a student of medicine and his first steps as
a teacher of chemistry. In fact, just a few months after his arrival in Paris, he
started teaching privately; his private lectures were increasingly successful and
continued until 1819, when he was appointed professor at the Faculty of Med-
icine of Paris. In tune with recent historical studies on scientific teaching, Gar-
cía-Belmar discusses the lectures and their connection with the research that
Thenard was carrying out at the time.9

Orfila lectured on different scientific topics, but his courses on chemistry
for medical and pharmaceutical students stand out. At the very beginning of his
career he had published several papers on medical chemistry and his PhD dis-
sertation was an analysis of the urine of persons affected by jaundice.10 In 1817,
on the basis of his lectures, he published a textbook on “medical chemistry” that
soon became one of the most successful chemistry books of the nineteenth cen-
tury.11 Later, in the 1820s and 1830s, he contributed to the Société de chimie
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ch00_FM_4594.qxd  3/13/06  1:26 PM  Page xi



médicale, whose main activity was the publication of the Journal de chimie médi-
cale, de pharmacie et de toxicologie.

In medical chemistry, Orfila was originally influenced by the work of his
master in Barcelona, Carbonell12—who had written his PhD dissertation in
1800 on the relationships between medicine and chemistry—and later by his
French masters, Fourcroy and Vauquelin. As is well known, Fourcroy was a
famous propagandist of medical chemistry in France. In the belief that the new
pneumatic chemistry would revolutionize medicine, he analyzed numerous flu-
ids and solids in the human body. He also wrote on the therapeutic properties
of oxygen and published a journal on the applications of physical sciences to
medicine. During the late eighteenth and early nineteenth century, other
authors also published on medical chemistry: Pierre-Philippe Alyon, John
Rollo, Louis-Bernard Guyton de Morveau, Thomas Beddoes, Jean-Baptiste
Baumes, Christoph Girtanner, and François Blanchet. The topics they
addressed varied widely, ranging from medical treatments based on new chem-
ical substances (oxygen, carbonic acid, chlorine) to new chemistry-based med-
ical systems such as Baumes’s chemical nosology.13

Not all physicians reacted enthusiastically to the new applications of
chemistry to medicine. At the beginning of his textbook, Orfila recognized
that “some physicians consider[ed] chemistry not only as useless but also as
dangerous.” In reply to a critical review, Orfila gave a detailed description of
his conception of medical chemistry. He considered that it could provide new
clues as to the action of different substances on the économie animale, their use
in the treatment of diseases and their appropriate doses and the substances
which could not be mixed without decomposition. Orfila acknowledged,
though, that other authors had a very different perception of medical chem-
istry; they regarded it as “the science that aims to understand what happens
during the transformation of chyle into blood, the secretion of urine, sperm,
tears and so on.” Orfila disagreed; he claimed that he would never consider the
human body as a chemical laboratory, nor “build up theories even when facts
were lacking.”14

These quotations show that Orfila’s views on medical chemistry were com-
plex and have to be understood in the context of the wide range of positions
adopted by early nineteenth-century physicians and pharmacists. The paper by
María José Ruiz-Somavilla studies how these attitudes to medical chemistry
were largely shaped by the contemporary debate on vitalism.15 She describes
Fourcroy’s program of medical chemistry, its development, and the controver-
sies surrounding the use of chemistry in medicine, and the context in which the
Société de chimie médicale was created.16 In addition, she analyzes social and
institutional issues such as career opportunities, peer pressure, and educational

xii Introduction
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background that influenced the debate on vitalism in France. In 1830, as dean
of the Faculty of Medicine in Paris, Orfila enjoyed an influential institutional
position and good connections with the political authorities. Needless to say, he
made the most of his advantageous situation during the debate to make his
points of view known on the relations between chemistry and medicine.

Ursula Klein approaches the relationship between medical chemistry and
the emergence of the new culture of organic chemistry. She provides a broad
introduction to early nineteenth-century plant and animal chemistry, and dis-
cusses the failure of the “Lavoisieran program on plant chemistry” and its recep-
tion and perception by the most influential chemists.17 The research by
Thenard and Joseph-Louis Gay-Lussac (1778–1850) on the elemental compo-
sition of immediate principles of plants had a deep influence on Orfila’s chem-
istry, particularly on the classification of immediate principles that appeared in
the first edition of his textbook in 1817. In the 1830s, new research on ethers
and the spread of Berzelius’s new formulae contributed to the emergence of the
experimental culture of organic chemistry. According to Klein, these changes
affected the type of experiments conducted, the classification of organic sub-
stances and the style of argumentation and justification.18 Moreover, it restruc-
tured the entire area of scientific objects and altered the notion of organic
matter. These crucial changes took place between 1828 and 1840, the period in
which several revised versions of Orfila’s textbook on medical chemistry were
published. Reflecting Orfila’s attitude to the new organic chemistry, Klein pro-
vides a detailed discussion on the changes he introduced.

Ana Carneiro studies Adolphe Wurtz’s (1817–1884) research on medical
chemistry. After being préparateur de chimie in 1845 and agrégé de chimie, in
1847, Wurtz succeeded Orfila in the chair of chemistry in the Faculty of Med-
icine in Paris.19 Like Orfila, Wurtz held the post of dean of the Faculty of
Medicine, between 1865 and 1875, and set up a research school that became a
reference point for the development of experimental research in France in the
second half of the nineteenth century.20 His initial research was focused on
organic chemistry and his work exemplified the transition from type theory to
structural theory. The school’s focus on atomism made it unique in French
chemical circles. Ana Carneiro describes how Wurtz and his research school
continued to focus primarily on organic chemistry, but by the end of his career
his school was already contributing to the transition from organic chemistry to
biochemistry, through the intermediate stage of biological chemistry.

From Fourcroy to Dumas and Wurtz, from the chemical revolution to
structural theory, from clinical to laboratory medicine, the chapters by Ruiz-
Somavilla, Klein and Carneiro reveal the changing relationships between chem-
istry and medicine as the nineteenth century progressed. Many important
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chemists such as Orfila, Dumas and Wurtz were teachers of students of medi-
cine and pharmacy, so they were eager to show that chemistry could shed light
on the nature of disease and offer insights for making new drugs and applying
them to new medical treatments. In some cases, their claims were either too
optimistic or purely rhetorical. By the middle of the century, for instance, the
well-known German physician, Rudolf Virchow, wrote: “[chemistry] has
already accomplished a great deal for us, although thus far, very little is useful
for practical purposes.”21 In other cases, however, new chemical substances and
analytical techniques had a real impact on the practice of medicine. Two good
examples are the introduction of alkaloids in early nineteenth-century pharma-
cology and the new chemical tests for research on toxicology. These two areas
are analyzed in the second part of this volume, which describes other episodes
in which Orfila played an important part.22

Though medical chemistry was a key area in Orfila’s early career, toxicology
soon became the discipline in which he had greatest influence. As well as
introducing new methods of chemical analysis and adapting them to forensic
practice, he organized all the information available on the clinical symptoms of
poisons and possible antidotes, on the results of detailed anatomical observa-
tions during autopsies and new chemical tests. He performed a huge number
of experiments with animals, particularly with dogs. As reflected in medical
journals, reviews, and in a small sculpture at the Musée Carnavalet in Paris
(figure 1), Orfila’s experiments with dogs were well known and praised by his
contemporaries.23

Paradoxically, the experimental character of Orfila’s research on toxicology
is one of the reasons why he is only rarely mentioned by historians of early nine-
teenth-century medicine, the period of the “birth of the clinic” (Michel Fou-
cault) or the “emergence of ‘hospital medicine’ ” (Erwin Ackerknecht). In one
of his first influential books, Foucault described the emergence of a new med-
ical gaze (“regard médical”), the result of the new hospital-based education, sys-
tematic clinical observations and pathological anatomy. The new discourse
encouraged the rejection of theory and the abandonment of old medical sys-
tems. This empirical approach left little space for basic sciences in medicine.
Foucault remarked that “alone, the gaze dominated the entire field of possible
knowledge; the intervention of techniques presenting problems of measure-
ment, substance, or composition at the level of invisible structures was rejected”:
hence, “the rejection of a number of scientific techniques that were nonetheless
used by doctors” in previous centuries. Foucault stated that the most significant
case was “the rejection of chemistry.” Even if “analysis, as practiced by Lavoisier,
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Introduction xv

Figure 1 Caricature of M. Orfila performing experiments with dogs (ca. 1838). Small
bronze sculpture. Musée Carnavalet, Paris. Reproduced in Juan Hernández Mora, “Orfila. El
hombre, la vocación, la obra,” Revista de Menorca, 49, (1953): 1–121, p. 120 (plate XXI).
Private collection.
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served as an epistemological model for the new anatomy” . . . “it did not func-
tion as a technical extension of his gaze.” Therefore, while eighteenth-century
doctors commonly performed chemical analyses of blood and other corporal
fluids, “at the beginning of the nineteenth century, this experimental apparatus
disappeared.”24

From a different perspective, Ackerknecht reached similar conclusions on
the role of experimental sciences in early nineteenth-century French medicine.
For Ackerknecht, the emergence of clinical medicine involved a major shift that
moved medical thought away from systems toward a new approach based on
empirical clinical enquiry. Again, pathological anatomy was regarded as the
key point in this process. Clinical symptoms were correlated with anatomical
lesions in tissues, which were identified during postmortem examinations.
Based on statistics and work at the bedside or in the dissection room, a new
practical approach to medical training rapidly emerged and reached its climax
in Paris during the 1820s and 1830s. The focus on statistics, physical examina-
tion and macroscopic pathological anatomy, however, “ostracized” experimen-
tal physiology, chemistry and microscopy. As a result, by the end of 1840s,
French medicine “lost its superiority to Germany” and came to a “dead end,” “as
all empiricism had done in medical history.”25

Clearly, Orfila’s career and experimental work does not conform to this pic-
ture. Ackerknecht praised the quality of François Magendie’s research on
experimental physiology and other experimentalists but he pointed out that
they never held chairs at the Paris Faculty of Medicine. The few lines that Ack-
erknecht devoted to Orfila mention only his role as administrator of this insti-
tution.26 But, as many chapters in this volume clearly show, Orfila was also a
brilliant experimentalist with poisons. He controlled the doses, administration
(i.e. oral, digestive tract, subcutaneous) and the duration of the effects. Unlike
other experimentalists such as Magendie, Orfila worked at the core of the Paris
“clinical school,” as professor of the Paris Faculty of Medicine from the begin-
ning of his career and its dean from 1830 to 1848.

Recent historical studies have reconsidered the received view of early
nineteenth-century medicine.27 Some historians have shown the eighteenth-
century roots of the clinical revolution,28 while others have highlighted the
important work of some French physicians in scientific fields such as micro-
scopy or experimental physiology.29 In his detailed study on experimental phys-
iology, John E. Lesch described Magendie’s work in the context of a large
group of contemporary Paris physicians and pharmacists who performed ani-
mal experiments and used chemistry tests in their search for new therapeutic
substances.30 Lesch argued that the Paris clinical school provided “an environ-
ment favorable to the development of the laboratory sciences, in particular,
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experimental physiology, organic analysis, and pharmaceutical chemistry.” He
reinforced his argument with an analysis of the important role of experimental
science at the Paris Academy of Medicine.31 Nevertheless, Lesch did not men-
tion Orfila’s experimental work.32 Although Orfila was an outstanding mem-
ber of both the Paris Medical Faculty and the Academy of Medicine—of which
he was president during the last years of his life—and many of his main works
on toxicology were presented and discussed at this institution, his contributions
have not yet been fully evaluated, perhaps because of the limited number of
studies of French nineteenth-century toxicology.33 Neither the changes in tox-
icological tests nor the different types of experiments on animals have been the
subject of major historical investigation. This is a gap that the present volume
tries to fill, from a comparative European perspective, demonstrating the influ-
ence of Orfila’s work on toxicology in different countries.

Orfila’s main contributions to toxicology were summarized in his Traité des
poisons, 1814–1815, one of the most popular textbooks of the first half of the
nineteenth century. In terms of fame and influence, the book could be only
compared with the Treatise on Poisons by Robert Christison (1797–1882), pro-
fessor of medical jurisprudence and materia medica at the University of Edin-
burgh. His textbook appeared in 1829 and had gone through four editions by
1845. Anne Crowther’s paper analyses Orfila’s reputation as a toxicologist and
scientific expert in Britain. For more than two decades, Christison was Orfila’s
interpreter and rival in Britain, discussing, admiring, criticizing, and, some-
times, “improving” Orfila’s procedures. By the 1830s, whenever a trial involved
poison, British courtrooms regularly coupled Orfila’s name with that of Chris-
tison. The context of the Scottish legal system enabled Christison to emulate
Orfila’s standing as an expert witness and to claim a place for Scotland in the
international development of the subject. Crowther also offers very interesting
data about the public image of Orfila’s work in Britain.

Bettina Wahrig analyzes a group of German textbooks on toxicology
published between 1780 and 1830, including the German versions of Orfila’s
textbook by Julius Hermbstaedt (1760–1833) and Otto Bernhard Kühn (1799–
1863). She explains how authors dealt with the delicate problem of the defini-
tion of poison in relation to the general medical theories supported by textbook
authors. In that context, poisons were used for testing pathological and physi-
ological theories, so they were “boundary objects” that linked different areas of
medical research. Wahrig compares the German views on Orfila’s ambiguous
definition of poison, showing that he used ideas that had been highly contested
in Germany. She also analyzes how German authors received Orfila’s classifi-
cation of poisons, which was based on the classification by François-Emmanuel
Fodéré (1764–1835).

Introduction xvii
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Katherine Watson offers a detailed study of one of the most important
research tools for nineteenth-century toxicologists: the Marsh test for arsenic.
She gives us an overview of the English legal system on poisoning cases as well
as a statistical survey of 278 trials held between 1815 and 1860.34 Watson
describes the “Bodle affair,” in which the young James Marsh (1794–1846)
could not offer conclusive proof of the presence of arsenic in the contents of the
stomach of the dead man. This failure, however, spurred Marsh on to seek a
better method of arsenic detection. In 1836, his new test was published and
soon became a standard procedure in toxicology. It was rapidly adopted in Eng-
land, Germany and France, not only by prominent toxicologists but also by
provincial physicians. Orfila soon showed interest in the Marsh test and used it
in some of the most famous poisoning trials in which he acted as expert.

José Ramón Bertomeu-Sánchez describes how Orfila transformed the
Marsh test for his studies of the absorption of poisons, which he believed could
make important contributions to both physiology and forensic research. Dur-
ing the Lafarge trial, four chemical tests were performed by different groups of
local experts and Parisian toxicologists. Bertomeu-Sánchez shows that the
Marsh test involved practical laboratory training and tacit knowledge, which
were not easily available to local physicians. In 1841, after the Lafarge trial,
a fierce controversy broke out at the Paris Academy of Science and the Acad-
emy of Medicine, fueled by many different factors: disputes between political
ideologies in the Orleanist regime; differences in practices, and opposition
between local and Parisian experts; the enduring influence of earlier toxicolog-
ical practices; and the unequal distribution of academic power and the different
institutional frameworks.

Ironically, the strong sensitivity of the Marsh test for detecting arsenic was
one of the main causes of the controversy. The new test introduced new risks
of arsenic contamination (reagents, vessels, cemetery soils, etc.), which could
mask the effects of the poison used by the murderer. Perhaps the most embar-
rassing problem was “normal arsenic.” At the beginning of 1839, Orfila stated
that, using the Marsh test, he had found arsenic to be a natural constituent of
the human body. Ian Burney’s paper studies the British reaction to Orfila’s
unexpected findings. British chemical and medical journals followed the French
debates closely, in particular on normal arsenic, and more generally on the evi-
dence of arsenic poisoning based on “infinitesimal” results. The British
response was characterized by cautious skepticism and a strong sense that,
owing to its pernicious consequences for the value of chemical tests during poi-
soning trails, the subject needed to be carefully reviewed. Burney studies the
long-term legacy of the episode for attempts by British toxicologists to shape a
reliable framework for producing medical and legal evidence.35
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One of the last controversies in which Orfila was involved was a dispute
with the Belgian toxicologist Jean Servais Stas (1813–1891) on the chemical
test for nicotine.36 Nicotine was a poison that belonged to a group of sub-
stances discovered during Orfila’s career, the alkaloids. Sacha Tomic describes
the problems that this new group of substances posed to toxicologists. After
1817, the isolation of morphine was followed by the discovery of new alkaloids
(strychnine, quinine, etc.), most of them by French pharmacist-chemists such
as Joseph Pelletier (1788–1842), Joseph-Bienaimé Caventou (1795–1877) and
Pierre-Jean Robiquet (1780–1840). By 1835, about 20 alkaloids had been iden-
tified and a new category—“vegetable alkalis” or “alkaloids”—soon appeared in
chemistry textbooks. One of the most striking characteristics of these sub-
stances was their dramatic physiological effect in the human body.37 Most of
them were soon recognized as powerful poisons and used with criminal inten-
tions. The difficulty of detecting them by chemical tests presented a real chal-
lenge for nineteenth-century toxicologists.38 Starting with Orfila’s paper on
morphine published in 1818, Tomic studies his research in that field and ana-
lyzes his participation in the Castaing affair. Its inconclusive results clearly
showed the limits of the chemical tests for alkaloids used in the 1820s and
1830s, and led the Société de pharmacie to offer a prize for the best new method
for testing alkaloids.

These examples show that Orfila was actively involved in many scientific con-
troversies of the first half of the nineteenth century. Recent historical studies
have shown that these episodes can provide relevant insights on ideas, practices
or instruments whose value has been too often taken for granted and, in some
cases, “black-boxed” for historical analysis. The protagonists of the disputes
attempted to undermine their opponents’ views by pointing to the conventional
status of their beliefs and practices and produced accounts of great interest to
historians of science.39 Poisoning trials are particularly interesting sources of
scientific controversy. Apart from academic publications, the legal regulations
in trials often compelled expert witnesses to support their views with detailed
accounts of the clinical symptoms observed or the chemical tests and autopsies
performed. The reports of the experts and of the trial sessions are underused
sources that deserve more attention from historians of science who are inter-
ested in laboratory life, experimental practices, expert knowledge, and the pub-
lic image of science.

Several types of scientific controversy are discussed in this volume. In some
cases, the issue at stake was a theoretical system (such as vitalism) or a scien-
tific instrument and its use (the Marsh test) while, in other cases, the debate
focused on the results of a chemical analysis (for example, normal arsenic) or the
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reliability of a method for detecting new chemical substances (alkaloids). The
controversies we analyze took place not only in scientific journals and academic
institutions, but also in crowded courtrooms, and were reported in the press.
They brought together provincial physicians, local pharmacists, famous toxi-
cologists, lawyers, politicians and the general public from different backgrounds
and with different ideas on scientific evidence and demonstrative proof. The
episodes studied provide examples of the various ways in which controversies
are brought to closure: by negotiating or achieving a new consensus, by politi-
cal or institutional fiat, or by appealing to new arguments, observations or
experiments. Furthermore, as the case of “normal arsenic” shows, scientific con-
troversies have a life of their own, and they can be used for purposes that may
be substantially different from the original intentions of the protagonists.

The case studies in this volume shed new light on the development of medical
chemistry, forensic toxicology, and the consolidation of expert knowledge and
scientific evidence as conclusive legal proof in European courtrooms through-
out the nineteenth century.40 They show clearly that Orfila was a key actor in
these changes. His work offers new material for further studies on the develop-
ment of legal and scientific cultures of inquiry and their interactions in differ-
ent national contexts. His expertise in trials and his activity as government
advisor, chemistry teacher and administrator at the Paris Faculty of Medicine,
among his many other activities, enrich our understanding of the complex
intersection between chemistry, medicine and crime in the nineteenth century.

In the 1830s and 1840s, Orfila became a medical celebrity. On his death in
1853, obituaries appeared everywhere in academic journals and leaflets. Further
commemorations of his birth and death added to this body of literature. Thus,
drawing on recent works on commemorative practices in science, Agustí Nieto-
Galan and José Ramón Bertomeu-Sánchez explore the different images of Orfila
that were projected by his nineteenth- and twentieth-century biographers.

Notes

1. A recent bibliography listed around a hundred titles devoted fully to Orfila’s life and
work. Most of these titles were published in toxicology journals, crime book series, and
local newspapers, but only rarely in scholarly or academic books. The bibliography can
be found at: http://www.bium.univ-paris5.fr/histmed/medica/orfila.htm, together
with a bibliography, a chronological table and other studies written on the occasion of
the 150th anniversary of Orfila’s death.

2. François Dubois, “Éloge d’Orfila,” Mémoires de l’Académie de Médecine, 18 (1854):
I–XXXIV, p. xxiv. “Il passait en effet chaque jour de son laboratoire dans la chaire de
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professeur, du Conseil de l’instruction publique dans celui des hospices ou dans le
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Geography of Science in Europe (Dordrecht: Kluwer Academic Publishers, 2003),
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Critical Points, Rhetorical Arguments and Practical Uses,” in Bernadette Bensaude-
Vincent and Ferdinando Abbri (eds.), Lavoisier in European Context: Negotiating a
new Language for Chemistry (Canton: Science History Publications, 1995), pp.
173–191.

6. This is why we have some beautiful portraits of Orfila during his young years. For a list
and some reproductions see Juan Hernández Mora, “Orfila. El hombre, la vocación, la
obra,” Revista de Menorca, 49, (1953): 1–121.

7. William A. Smeaton, Fourcroy chemist and revolutionary (Cambridge: Cambridge Uni-
versity Press, 1962); Alain Queruel, Vauquelin et son temps (1763–1829) (Paris: L’Har-
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Pharmacy: A Disciplinary Perspective,” Ambix, 45(1) (1998): 1–13.
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ence, 13 (2005): 1–48.
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2005).
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