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Summary of research proposal

Eighteenth-century Dutch chemistry and medicine have by and large been ignored. Many
historians have argued that with Herman Boerhaave’s death in 1738 the ‘Golden Age of
Dutch science’ had come to an end. The next momentous phase allowed for in this narrative
is the big chemico-medical Revolution inaugurated by the work of Lavoisier towards the end
of the eighteenth century. This research project takes issue with this view and in so doing
takes its cue from recent initiatives towards a re-appreciation of eighteenth century history
of chemistry. The project offers a new and unique perspective by identifying the
Boerhaavian vitalist tradition as central to Dutch Enlightenment science and culture. Instead
of viewing Boerhaave as the ‘end of an era’, this project studies Boerhaave as the beginning
of something excitingly new. And instead of fitting Boerhaave into the ‘old’ (Cartesian /
Newtonian) mechanical tradition, the project aims at identifying Boerhaave as a ‘father’ of
the new vitalist thinking in Enlightenment Europe.

What was so special about Boerhaave’s legacy, i.e. how did it give direction to
Enlightenment medicine and why does it merit extensive historical research? The project
proposed here is built on the premise that Boerhaave’s pupils continued Boerhaave’s
emphasis on chemically exploring the many ‘latent peculiar powers of bodies’. In three sub-
projects on (1) the physiology of the bodily fluids, (2) Boerhaavian alchemy and (3)
Enlightenment neurology, the project analyses how Boerhaave’s Dutch followers made the
vital principles of matter central to their medicine.

Methodologically the present project leaves the well-trodden path of studying vitalism in the
perspective of the history of ideas. It is innovative in bringing recent theories on the material
aspects of scientific practices to the study of vitalism. In so doing the research offers a new
perspective on Dutch Enlightenment science and culture.

Research aim

This project aims at analysing how Boerhaave’s chemistry became pivotal in eighteenth-
century Dutch medicine. The import of the project, however, goes much further than writing
a reception history of Boerhaave’s ideas. The different projects tie in with current
historiographic concerns with the traditional divide between artisanal epistemology and
practices on the one hand and academic (scientific) knowledge on the other as well as with
ongoing discussions on materiality. A focus on the history of chemistry for medicine allows
the researchers to develop new perspectives on the histories of eighteenth-century
chemistry for medicine and Enlightenment thought, with three concrete goals: (1) to
illuminate the importance of manual and sensual engagement with nature for our
understanding of eighteenth-century academic medicine; (2) to explore the various uses and
changing meanings of (al)chemical materials and procedures in medicine and (3) to
emphasize the importance of vital principles for eighteenth-century Dutch medicine and
culture. The project challenges the view that Boerhaavian medicine was rooted in a
‘Scienctific Revolution” mechanical understanding of the body-machine. With its emphasis



on the Boerhaavian vital principles of matter, the project offers a new perspective on the
Enlightenment body.

Introduction

Without doubt Herman Boerhaave (1668-1738) was the most famous and influential medical
teacher in early eighteenth-century Europe. Historians of science and medicine have often
attributed Boerhaave’s import and popularity to (1) his excellent capacities as clinical
teacher® and (2) his promotion of a mechanistic medicine.” However, the image of
Boerhaave as clinical teacher has no grounding in the sources and the image of Boerhaave
the mechanist is far too simple.? In the latter part of his academic career Boerhaave no
longer believed the mechanical philosophy could fully explain the workings of the body.
Instead Boerhaave stressed the importance and uses of chemistry for medicine — a fact
which has been largely overlooked by Boerhaave scholars.” Although the difference between
mechanics and chemistry was diffuse, Boerhaave argued that unlike the mechanicians who
captured the working of nature into a few general laws of matter and motion, chemistry
better explained the many non-mechanical latent powers of bodies, so Boerhaave
emphasized the workings of seminal principles (which he called ‘threads of the warp’!),
various spirits, vis vitalis and the Ancient moving principles of hormé and enormén.

Boerhaave’s followers established chemistry for medicine in medical faculties across Europe.
Unlike other historical studies which have mainly focused on Boerhaave’s British pupilsS, the
research proposed here is about the Dutch Boerhaavians, most notably Hieronymus Gaub
(1705-1780), Johannes de Gorter (1689-1762), Abraham Kaau (1715-1758) and Frederick
Winter (1712-1760). The project takes as its starting point Boerhaave’s last research and
teaching projects: (1) on the purification of mercury and (2) on nervous diseases. Both topics
became of pivotal importance in the Leiden school of medicine which shows that
Boerhaave’s interest in chemistry as an independent discipline auxiliary to medicine, his
emphasis on the working of vital powers, his interest in alchemical materials and techniques,
and his concern for the nervous system all gave direction to eighteenth-century medicine.
Ultimately Boerhaave’s teaching led to a devaluation of the mechanical philosophy in
eighteenth-century physiology.G

The project builds on the premise that Boerhaave’s chemico-medical legacy was intricately
tied up with Enlightenment thought. It gives the Boerhaavians a central role in shifting the
seventeenth-century understanding of the Cartesian body (essentially defined in opposition
to res cogitans, the thinking mind) in the direction of redefining the Enlightenment body in
vitalist terms. Rather than presenting a static image of the body, the project analyses the
Enlightenment body as a series of problems and debates or a ‘pocket” where projects of
intellectual expansion and material knowledge circulated and continuously challenged the
nature and understanding of the body.” It focuses on Enlightenment pre-occupations with
the multitudinous aspects of the flesh and of bodily functions.® At the same time it puts the
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body’s vital principles centre stage and thus seeks to understand how eighteenth-century
Dutch medical teachers addressed the problem of mind (and soul)-body dualism.” In so
doing the project follows the suggestion of Elizabeth Williams to analyse the body’s ‘vitalism’
as a cultural movement, indicative of dynamic cultural activity, which was fully part of the
Enlightenment.'®

Theoretical Framework and historiography

The work of a number of historians is particularly important to the project: (1) historians
working on the shared worlds of material and knowledge production (2) historians working
on the history of materials and materiality and (3) historians working on the emergence of
vitalist ideas in eighteenth-century Enlightenment medicine.

Material and knowledge production

The project follows the lead of historians of science and medicine who have stressed the
relevance of the down-to-earth experience of working with materials, objects, techniques
and chemical substances for early modern natural philosophy.*" In particular the Dutch were
extremely skilled handworkers, since the rise of commerce in the early modern Republic
instigated the advancement and social upgrading of artisanal skills and knowledge. In
academia, the Dutch were among the first to employ instrument makers and to install
laboratories. Boerhaave was an important proponent of this Dutch academic tradition in
which artisanal and scholarly knowledge went hand in hand. Ursula Klein has recently
presented Boerhaave as having abolished the “traditional dichotomy between the hand and
the mind” and as having taught chemistry in carefully linked theoretical and practical
terms.'? Hence, Boerhaave never gave his students ready-made prescriptions, but he taught
them methods in order to experiment themselves.'® Boerhaave’s pupils were likewise
involved in incorporating hands-on chemical knowledge in academia. Thus the project
follows the recent attention for what Lissa Roberts has called “the mindful hand”, and
analyses how Boerhaave’s disciples fully integrated the handiwork of chemical practices as
well as the things produced in the laboratory into medical theory and practice.

Materials and materiality

An important part of the project is centred on the chemistry of the fluids of the body as well
as on the (al)chemical materials healing and representing the body. As such the project takes
its inspiration from recent research on the history of materials. Most notably Ursula Klein
and Wolfgang Lefevre started questioning the provenance of the processed chemical
substances that late seventeenth-century and eighteenth-century academic chemists
studied in their laboratories (instead of only looking at how natural philosophers
experimented with particular substances or looking at theories about salts, blood and other
substances). The project follows their suggestion that “chemical substances were
multidimensional objects of inquiry that could be investigated in practical and theoretical
contexts and that amalgamated perceptible and imperceptible, useful and philosophical,

technological and scientific, social and natural features”.* In other words, materials moved
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in and between different knowledge domains, thereby continuously acquiring different
values and meanings. Even so, the bodily and chemical substances which are the subject of
the proposal were differently identified from chemical, medical, artisanal and patients’
points of view for which they each constituted distinctly diverse objects of inquiry."® Thus,
the project analyses the materials relevant to the body as locations of knowledge, where
scientific and cultural concerns intersected.

Vitalism

The project challenges the primarily Anglo-Saxon emphasis on Newton and Newtonian
physiology as explanatory framework for the emergence of eighteenth-century vitalist
theories (vitalism being the theory that the origin and phenomena of life are produced by a
vital principle, as distinct from a mechanical force)."® Instead, it analyses the introduction of
vital principles or vital matter as a result of Boerhaave’s teaching on the chemistry and
physiology of ‘latent peculiar powers’. Three authors are of principal importance: (1) Hubert
Steinke has recently stressed the undervalued but important position of the eighteenth-
century Netherlands as a centre of vitalism. He has, moreover, suggested that we should not
study Dutch vitalism as a reaction against the prevailing Boerhaavian mechanism, but rather
as “a development of Boerhaavian thought”.'” The research proposed here builds on this
insight and investigates a direct link between Boerhaave’s teaching and the work of his
followers. (2) Peter Hanns Reill studied the intellectual move from mechanism to vitalism in
the latter half of the eighteenth century.™® Yet, unlike Reill’s work which is mainly focused on
a broad history of ideas, the research proposed here follows (3) Elizabeth Williams’
suggestion that vitalism should not be treated as a set of abstract theories or disembodied
ideas, but as a broad discourse of medicine that developed in the local practices of everyday
life (i.e., in the classroom, at the bedside, in publications etc.).19 More precisely, Boerhaavian
vitalism originated in the chemical laboratory, where in vitro experiments proved the
existence and working of vital principles.

Although all three above-mentioned issues of “the mindful hand”, “materiality” and
“vitalism” resonate throughout the three subprojects, each project is primarily devoted to
one aspect. Project (1) analyses the Boerhaavian focus on bodily fluids as a result of the
hands-on use of chemistry for medicine. Project (2) addresses the issue of materiality while
discussing the use and representation of (al)chemical substances in medicine. Synthesizing
project (3) explicates the significance of medical vitalist thought as a novel way of
understanding the Dutch Enlightenment.

Project 1: Blood, Sweat and Tears (aio, 1 fte, 4 years)

The central aim of project 1 is a description and analysis of the Boerhaavian physiology of the
fluids which was rooted in his chemistry of living things. It moves beyond the popular image
of the body machine. Instead, through following the eighteenth-century focus on chemical
explanations of the states and movements of the humors, the project describes the body as
an assemblage of individually localized chemical procedures, physiological concerns and
Enlightenment debate. The project is centred on the hypotheses that the Boerhaavian ideas
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differed from the mechanical physiology; that chemical practices affected the physiology of
bodily fluids; and that the new physiology of fluids reflected Enlightenment concerns.

In his Elementa chemiae (1732) Boerhaave presented chemistry as the best method for
investigating the individual natures of the bodily fluids and he described many in vitro
chemical experiments on the nature of blood, lymph and other humors in order to explain
the life and motion of the body. Boerhaave, however, did not present the body as a kind of
chemical laboratory, but he presented chemical experiments and methods as important
means to show the effects of chemical reactions inside as well as outside the body.
Moreover, like many of his fellow chemists, Boerhaave as well as his pupils attempted to
transform bodily humors into chemically defined and researchable objects.?® In other words,
the Enlightenment body, put forward by the Boerhaavians, must be understood in the
context of laboratory work.

The Boerhaavian turn to the bodily fluids is reminiscent of the Ancient stress on the body’s
fluids.”* However, whereas the Ancient interest in blood, bile and phlegm was mainly related
to pathology (i.e., indicative of disease) Boerhaavian physicians took the normal and healthy
state of the fluids as their focal point of research. Moreover, while the Ancients explained
illness in terms of humoral disbalances, the Boerhaavians were more likely referring to a
change in the (chemical) make-up of the bodily fluids themselves. And it was precisely the
Boerhaavian emphasis on chemico-medical practices —an emphasis which fitted
Enlightenment concerns with the flesh and bodily functions (‘equally seen as a source of
pleasure and a nuisance, in need of care, attention and apology’)** — which resulted in a
focus on the bodily fluids.

The research will start with an analysis of laboratory practices based on (1) Boerhaave’s
experiments and (2) the experimental practices of his disciples beginning with those of
Gaub. So far most research on Boerhaave’s chemistry has focused on the theoretical part of
his chemistry textbook.? Yet, the collection of 227 chemical “processes” offers important
clues as to how Boerhaave identified the fluids of the body, as a result of the fusion of
manual and mental labour. According to Klein “much of the fame of Boerhaave’s Elementa
chemiae relied on this second, practical part of the book”.** Indeed, Boerhaave’s insistence
on the use of practical chemistry for medicine was exemplary in the work of his disciple
Hieronymus Gaub. In 1731 Gaub argued in his inaugural lecture that chemical research on
fluids such as saliva, lymph, blood and urine would lead to a better understanding of the
body. Based on this premise and emphasizing the chemical aspect of iliness, Gaub wrote his
Institutiones pathologiae medicinalis (1758), which, until the early nineteenth century, was
the internationally leading textbook on pathology.

Timetable

Year 1: study of secondary sources on the history of medicine in the eighteenth century,
Herman Boerhaave, and the history of Dutch eighteenth-century culture; Start with reading
Boerhaave’s chemical and medical textbooks; Refining of research hypothesis and questions.
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Year 2: Analysis of Boerhaave’s experiments; Start working on Gaub.

Year 3: Continuation of the analysis of the work of Gaub and others (as directed in the
research of year 1 and 2) in relation to Enlightenment culture.

Year 4: writing of the thesis.

Project 2: Quicksilver Doctors (Marieke Hendriksen, 1 fte, 4 years)

The project is concerned with the materiality of the human body as well as with the
materiality of substances (metals in particular) affecting the life and motion of the body. It is
principally focused on the question of how the materiality of a substance was related to its
supposed vital (and decidedly non-material) powers. Eighteenth-century alchemical materials
—mainly metals — were considered particularly potent substances in medicine. Moreover,
since alchemy has always involved both experimental practices and metaphorical meanings
rooted in culture and society, the project seeks to analyse eighteenth-century alchemy as a
(historically undervalued) part of broader Enlightenment thought. Central hypotheses are
that the Boerhaavians integrated alchemical practices and materials into Dutch
Enlightenment medicine; and that a better appreciation of alchemy in medicine helps in
understanding the Dutch Enlightenment body.

In the history of chemistry the status of alchemy has been a matter of dispute, some arguing
that during the eighteenth century there was a transformation from alchemy to chemistry,
others maintaining that we should discuss both alchemy and chemistry beneath an umbrella
term such as ‘chymistry’ or ‘technoscience’.?” The project proposed here understands
eighteenth-century “Boerhaavian” alchemy as (1) the part of chemistry concerned with the
(purification and medical application of) metals, and (2) as an Enlightenment science with
specific Enlightenment goals, work methods and ideals. It was distinct from alchemical
currents aimed at the transmutation of base metals into gold and at the search for the
philosopher’s stone. Instead, it took the practical skills and unrelenting perseverance of
alchemists as its method and example.

Even though alchemy itself became increasingly associated with deceit, alchemical materials
remained of crucial importance in eighteenth-century medicine. Following the Ancients, the
Boerhaavians defined alchemical materials as living substances which grow, feed themselves
and reproduce. Metals — mercury in particular — were commonly used in the preparations of
remedies and up until the nineteenth century mercury was also used in the making of
anatomical preparations. On a metaphorical level metals symbolized the life and death of
the body. Yet, the role of vitalism in early modern alchemy has been a matter of dispute,
with historians claiming that vitalist ideas had little to do with alchemical matter theory, and
others viewing alchemy as a study of life itself. The research follows the recent suggestion of
Kevin Chang that “the significance of Renaissance vitalism in studies of nature invites
reconsideration of its place in early modern alchemy. Such reconsiderations will shed light
on the varied descriptions of life and matter, and indeed the diversity of science, in the early
modern period”.”® Thus the project researches the Boerhaave school as a foundation for
vitalist alchemy in eighteenth-century medicine. It centres on the import of alchemical
materials and related questions on heat, combustion and respiration in order to clarify how
alchemy remained at the root of much vitalist thought.
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The project consists of three parts: Part (1) is concerned with the definition, preparation and
use of alchemical materials in medicine. (2) The research analyses the alchemy of Boerhaave
and his Dutch disciples against the backdrop of eighteenth-century Enlightenment medicine.
It is particularly concerned with alchemical experiments and intends to answer a recent call
for more research on alchemical practices.27 And (3) the research takes the incorporation of
alchemical vitalism in the Boerhaavian physiology of the fluids (see project 1) as a means to
understanding the Enlightenment body. Central to the research are the alchemical work of
Boerhaave on the purification of mercury (published a few years before his death in the
Transactions of the Royal Society in 1736; the views of Kaau (who simultaneously ridiculed
many of the alchemists’ claims, and busied himself with experiments on alchemical
materials); and the practical application of (al)chemical views and therapies in the medicine
of de Gorter.

Timetable

Year 1: Peer-reviewed article(s) on eighteenth-century Dutch alchemy.

Year 2: Peer-reviewed article(s) on the alchemy of Boerhaave and his disciples.

Year 3 and 4: Peer-reviewed article(s) on the import of vitalist alchemy and alchemical
materials in the Boerhaavian physiology of the fluids.

project 3: Chemistry and the Nerves (Rina Knoeff, 0,8 fte, 5 years)

Project 3 is a synthesizing project. It incorporates the results of projects 1 and 2 and is
directed at studying the import of Boerhaave’s insistence on chemical explorations of the
nervous system. It analyses the rise of medical vitalism in the eighteenth-century Dutch
Republic in relation to Enlightenment culture. Central hypotheses are: Boerhaave’s insistence
on a chemistry of subtle fluids and vital powers guided the eighteenth-century interest in the
nervous system; ideas on the nervous system affected ideas on the human soul; the
increasing interest in the nervous system reflected Enlightenment thought in the Dutch
Republic.

llinesses of the brain and nerves (epilepsy in particular) have been discussed since Antiquity,
but Boerhaave was among the first to systematically lecture on nervous diseases. He
considered the nervous system crucially important for the healthy functioning of the human
body (instead of the heart and circulation of the blood as was commonly emphasized).
Boerhaave’s increasing interest in the physiology of the nervous system largely resulted from
his conviction that the body’s life and motion originated in the actions of the most subtle
fluids and vital powers contained in the smallest vessels of the body and that these actions
could be explored chemically.?® Boerhaave’s pupils picked up his emphasis on the nervous
system and they set up research and teaching following Boerhaave’s ideas.

The project is divided in two parts. Part 1 focuses on (1) the uses, practices, materials and
metaphors of chemistry for the vitalist neurology of the Leiden School and (2) on an analysis
of post-Boerhaavian neurology as a product of Dutch Enlightenment thought and culture.
The research investigates the chemistry for neurology of the so-called ‘Leiden school’, and
analyses in particular the work of Gaub (see project 1), de Gorter (see project 2), and Winter.
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Gaub and Winter were each appointed to the combined chairs of medicine and chemistry at
the universities of Leiden and Franeker respectively. With de Gorter occupying the chair of
medicine in Harderwijk, Boerhaave’s teaching was firmly established at Dutch universities.
The teaching of all three professors centred on the Boerhaavian theory that the body
consisted of fibres animated by a force acting in all parts of the body. Yet, rather than
studying these vital forces as theoretical principles, the project will focus on the hands-on
chemistry and medicine of the three professors as important sources for evaluating how
vitalist neurology was created in the laboratory and in everyday medical practice.

The second part is directed at studying the work of the ‘Leiden School’ in relation to Dutch
Enlightenment culture. So far, discussions of Boerhaave’s lectures on nervous diseases have
mainly been discussed in the wake of modern psychology, psychiatry and neurology. Yet, the
Boerhaavian concern with nervous diseases was of central importance for Enlightenment
thought. It not only referred to illnesses caused by an interruption of the healthy working of
the powers of sense and motion — so apoplexy and indigestion as well as madness and
melancholy were seen as diseases of the nerves — but ideas on the nervous system were also
embedded in the philosophical, theological, social and political context of the
Enlightenment.?® O’Neill has argued that in particular ‘sensationalist arguments from the
very experience of the body (...) enabled all individuals to challenge the sometimes arbitrary
authority of those in positions of power and led to the establishment of a new authority, the
authority of experience’.*® Eighteenth-century doctors and natural philosophers considered
the faculties of the mind as transformed sensations; they debated the function and
importance of the soul in relation to the mind and body, and moral behavior was viewed in
the light of self-preservation. In this context, theories on the nervous system as well as
chemical ideas on the working of the brain and nerves became important issues in
Enlightenment intellectual debate.

Timetable

Year 1- 2: Peer-reviewed article(s) on the neurology of the Leiden School.

Year 3-5: The writing of a monograph on ‘Chemistry, the Nerves and Dutch Enlightenment
Culture’. The organision of a conference on chemistry, medicine and Enlightenment culture.

Innovative aspects

Although the three individual projects could perfectly stand alone, they jointly create a
substantial surplus value as a coherent Vidi-project. Together they make up a
comprehensive history of post- Boerhaavian Dutch medicine. Moreover, the program as a
whole crucially enhances our understanding of the nature of the ‘Dutch Enlightenment
body’, which was, to speak with Roy Porter, ‘hardly less puzzling than the soul and, if more

concrete, far more objectionable’.*

The project is innovative on two counts: (1) the research moves away from the tendency to
interpret Dutch Enlightenment medicine in the tradition of seventeenth-century Cartesian
and Newtonian mechanical philosophy.>’ The research challenges the key themes of
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universal (mathematical) laws of nature, the body machine, determinism, and
Newtonianism. It emphasizes practices and materials, rather than intellectual natural
philosophical debates and theories. Also, instead of interpreting Dutch medicine as a
reflection of French Enlightenment thought, the research looks at local Dutch university
practices which were much more receptive towards ideas (imported to the Provinces by
students from the German speaking countries) on the working of animate principles
governing the body’s vital functions than has hitherto been assumed.

(2) Methodologically the project initiates a new approach in studying the history of
Enlightenment vitalism. So far, most studies are rooted in the history of ideas. Yet, the
project proposed here, takes the existing research further. It is built on the paradoxical
premise that the history of (non-material) vital principles is rooted in the history of
materiality and expertise. ‘Vital matters’, therefore, is more than a seemingly paradoxical
title — it lies at the very heart of the project.

The project is affiliated with:

1) The Leiden University Institute for Cultural Disciplines (LUICD). The researchers will
particularly profit from the research expertise on the history of collections, with its
focus on the materiality of objects.

2) The Scaliger Institute (based at the Leiden University Library) facilitates access to
primary sources.

3) The international research network ‘Geographies, Practices and Exchangees in
Eighteenth-Century Chemistry’, coordinated by Prof. Dr. Lissa Roberts (University of
Twente) with partnering institutions in the UK, France, Germany, Sweden, Spain,
Belgium and the US.

4) A team of international advisors:

Project 1:

Prof. Dr. Harm Beukers (Leiden University), historian of medicine, special focus on
Leiden.

Prof. Dr. Harold Cook (Brown University), historian of early modern medicine, with
special reference to the Dutch Republic.

Prof. Dr. Anita Guerrini (Oregon State University), historian of the life sciences.

Project 2:

Dr. Andrew Cunningham (Cambridge University) historian of early modern medicine.

Prof. Dr. Ursula Klein (Max Plank Institute for the History of Science, Berlin), historian
of chemistry and materials.

Prof. Dr. Lawrence Principe (Johns Hopkins University), historian of early modern
chemistry and alchemy.

Project 3:

Prof. Dr. Lissa Roberts (University of Twente), historian of science, chemistry and
technology.

Prof. Dr. Elizabeth Williams (Oklahoma State University), historian of medicine and
Enlightenment vitalism.

Prof. Dr. Robert Zwijnenberg (Leiden University), specialized in art history in relation
to the development of science and technology.
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