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 O
n 4 November 1818, a scientist stood in front of the 
corpse of an athletic, muscular man. Behind him 
his electrical equipment was primed and fizzing 
with energy. The final preparations were made to 
the cadaver—a few cuts and incisions to expose key 

nerves. Then the corpse was carefully connected to the elec-
trical equipment. Immediately, every muscle was thrown 
into powerful convulsion. A few adjustments were made, 
and the machine connected a second time. Now full, labo-
rious breathing commenced. The belly distended, the chest 
rose and fell. With the final application of electricity, the fin-
gers of the right hand started to twitch as though playing the 
violin. Then, one finger extended and appeared to point. 

The images conjured up by this account may seem famil-
iar. But the description is not fiction. Andrew Ure, a pro-
fessor of natural philosophy at the Andersonian Institute 
(now the University of Strathclyde in Glasgow, Scotland) 
was conducting an experiment that he thought was an im-
provement over one done in London fifteen years earlier by 
Giovanni Aldini—making the dead move using electrical 
devices. Ure’s experiment was performed just months after 
the publication of Mary Shelly’s debut novel Frankenstein.

 

 Frankenstein is often cited as the first science-
fiction novel, but it owes a lot to 

science fact. Written at a time of extraordinary scientific 
and social revolution, Shelley’s novel captures the excite-
ment and fear of new discoveries and the power of science. 
Her characters were inventions—although they were heav-
ily based on real people—but the science her characters 
studied was very real, even the alchemists that fascinated 
the fictional Victor Frankenstein. Shelley’s science fact 
veered off into science fiction when Victor made his sen-
sational discovery of the secret of life. But the ideas and 
concepts explored in Frankenstein—science, life, respon-

sibility—were at the forefront of philosophical and public 
debate in the century preceding the book’s publication. 

The eighteenth century brought about changes in geog-
raphy and politics, as well as cultural and intellectual at-
titudes towards science. The medieval view of the world, 
explained by divine revelation, gave way to an increasingly 
secular way of understanding the universe in terms of uni-
versally applicable laws. Experimentation and experience 
came to be seen as valid methods of producing knowl-
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The Science Behind the Fiction
Frankenstein in historical context
            By Kathryn Harkup

Above: Initial letter “Q” with a dissection scene in the center is from 
Andreas Vesalius’s 1543 De humani corporis fabrica. Right: Plate 4 
from the 1804 “Essai théorique et expérimental sur le galvanisme, 
avec une série d’expériences. Faites en présence des Commis-
saires de l’Institut National de France, et en divers amphithéâtres 
anatomiques de Londres (Theoretical and experimental test on 
galvanism with a series of experiments done in the presence of the 
commissioners of the National Institute of France, and in diverse 
anatomy amphitheaters in London)” by Giovanni Aldini
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edge, as the limitations of the Greek tradition of advancing 
knowledge by well-constructed arguments became appar-
ent. Isaac Newton, and others, had shown that processes 
such as movement could be explained in purely mathemati-
cal terms. There was no need for a god’s direct and con-
tinued intervention to make the planets move through the 
heavens. The universe could be seen as a fantastic mechani-
cal operation. However, God was not completely excluded 
from the universe; some “prime mover” was often invoked 

as the initiator of everything. The Enlightenment was an 
era of instrumentation. Devices, gadgets, and instruments 
of increasing complexity and accuracy were being designed, 
built and utilized. In Newton’s mechanical universe, God 
was either a mathematician or an instrument maker. 

While borders within Europe were something of a move-
able feast during the eighteenth century, there was in-
creased interest in the world beyond. Exploration of distant 
lands is a prominent theme in Frankenstein. The novel—as 
opposed to subsequent film versions of the story—is framed 
within Captain Robert Walton’s scientific expedition to the 
North Pole. The North Pole was a complete unknown and 
a source of fascination for eighteenth-century natural phi-
losophers. No one knew if the top of the world was land, 
ice, or open sea. Proposed expeditions to the Arctic hoped 
to increase scientific knowledge (for example, discovering 
the cause of a compass needle’s attraction) as well as reap-
ing the economic benefits from shorter trade routes to Asia. 

As explorers pushed further and penetrated deeper into 
new continents, maps had fewer unknowns and cartogra-
phers had less need to populate their blank spaces with 
fantastical creatures. The availability of increasingly so-
phisticated instruments particularly aided both explorers 
and natural philosophers. Telescopes, microscopes, and 
numerous other devices were designed and developed. 
Distant stars and nebula were observed and catalogued. 
What had once been the domain of the unknown was now 
mapped and mathematically defined.

At the start of the eighteenth century, science, or natural 
philosophy as it was known, was still ill-defined and almost 
all-encompassing in the variety of its interests. As the cen-
tury progressed, one discovery seemed to lead to another. 
Fantastic experiments and staggering scientific achieve-
ments proliferated. Science began to advance from an ad-
hoc process, often carried out by wealthy individuals who 
had time and money to indulge their interests, to a profes-
sional activity. The aims of science changed as well. It was no 
longer seen as a purely intellectual exercise. Practical appli-
cations of this knowledge became increasingly obvious. The 
enlightened aims of science became not only to expand hu-
man knowledge, but to apply this newly acquired knowledge 
to real life. Engineering came to the fore with the direct aims 
of industrial, medical, and social improvement.  

The boundaries between different scientific disciplines 

The Science Behind the Fiction
Frankenstein in historical context
            By Kathryn Harkup
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at the time were very blurred. Geology, anthropology, en-
gineering, medicine, and astronomy were all areas of in-
terest, but individual disciplines and specialisms began to 
distinguish themselves. At the beginning of the nineteenth 
century, chemistry was to emerge as the most prominent 
science of its day. 

Chemistry had long been associated with alchemists and 
charlatans but in the late eighteenth and early nineteenth 
century a phenomenal series of discoveries allowed it to 
move from a collection of facts and experimental results to 
the beginnings of a coherent scientific philosophy. Chem-
ists were begin-
ning to search for 
deeper truths that 
could connect all 
the known facts. 
Newton had led the 
way when he con-
nected the motions 
of planets with the 
simple observation 
of an apple falling 
to the ground—
gravity linked them 
all. Could there be 
greater underly-
ing principles that 
connected differ-
ent chemical reac-
tions and proper-
ties of compounds 
and elements? 

Phlogiston, a 
mysterious fluid 
thought to be in 
all substances to 
a greater or lesser 
extent, was proposed as the cause of burning. The emi-
nent French chemist Antoine Lavoisier thought it was 
the presence of oxygen that gave some compounds their 
acidic properties. The increased methodological rigor that 
had developed exposed these theories as seriously flawed, 
but progress was being made. Tables of chemical affini-
ties were constructed that began to reveal similarities or 
groupings for different elements. Lavoisier, with Pierre-
Simon Laplace (known as the French Newton), developed 
a new system of chemical nomenclature that brought or-
der and showed connections, where before there had been 
chaos and apparently isolated facts. 

None of these people—not even Mary Shelley’s Victor 
Frankenstein—would have named themselves a “scien-
tist.” Surprising as it may seem, the word simply hadn’t 
been invented. It was at a meeting of the British Science 
Association in 1833 that William Whewell proposed, al-

most jokingly, that as those who worked in the arts were 
known as “artists,” those engaged in scientific work might 
therefore be called “scientists.” But it was a few more years 
before the term became accepted and used regularly. 

Chemists at the time were identifying, isolating, and 
naming new elements at a rapid rate; even the term “ele-
ment” was reassessed and redefined. Everyday substances, 
such as water completely changed their identity—it was 
found to be the product of hydrogen and oxygen, not an 
element in its own right.

Thanks to the efforts of such people as Sir Humphry Davy, 
researcher and lec-
turer at the Royal 
Institution, the sta-
tus of chemistry as 
a subject was raised 
to much higher lev-
els of importance. 
Chemistry was be-
coming a profes-
sional occupation 
and a requirement 
for those study-
ing for medical and 
other scientific, en-
gineering, geologi-
cal, or agricultural 
careers. It is no 
surprise that Victor 
Frankenstein took a 
course in chemistry 
when he enrolled  
at the University of 
Ingolstadt. 

Driving a large 
part of scientific dis-
coveries in chemis-

try was electricity. Scientists in the eighteenth century had 
completely reevaluated electrical phenomena. At the start 
of the century, static electricity was the only form of elec-
tricity that was known and could be produced on demand. 
Certain animals, such as the torpedo fish, could generate 
shocks, which many believed were electrical in nature, but 
no one was certain. Lightning looked like a much grander 
version of the sparks that could be made using static elec-
tricity, but nobody could be sure that they were one and 
the same substance—until Benjamin Franklin conducted 
his well-known experiment. 

In 1750, Franklin proposed that electricity could be drawn 
down from clouds in a lightning storm, to prove that light-
ning was electrical in nature. French scientists conducted 
the experiment in 1752 and confirmed Franklin’s hypoth-
esis. Lightning storms provided the backdrop for many dra-
matic moments in Mary Shelley’s own life, and she alludes 

Figure 333, “Le docteur Ure galvanisant le corps de l’assassin Clydsdale (Dr. Ure “galvaniz-
ing” the body of the murderer Clydsdale)” from Les Merveilles de la science ou description 
populaire des inventions modernes, by Louis Figuier (Furne, Jouvet et Cie, 1867)
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to Franklin’s experiment in Frankenstein when the young 
Victor witnesses a tree destroyed by lightning. 

A great advance in electrical technology came in 1745 
with the invention of the Leyden jar, a simple device that 
could store electric charge, meaning electricity could now 
be collected and supplied on demand. The later invention 
of the voltaic pile (what we 
would call the first battery) in 
1800 gave an increased level 
of control and electrical power 
that allowed scientists to use 
electricity to probe the very es-
sence of different materials, re-
vealing a host of new elements. 
The voltaic pile was also used 
to animate muscles in dead 
frogs and paraplegic humans.

Connections had been made 
between electricity and weath-
er, and electricity and materi-
als. Experiments on animals 
also revealed a strong connec-
tion between electricity and 
life. It was, therefore, no real 
stretch of the imagination to 
see the potential application 
of chemistry and electricity to 
the medical sciences. Medical 
and anatomical knowledge had 
stagnated in Europe for almost 
1,500 years until anatomists, 
such as the sixteenth-century 
Andreas Vesalius, dared to 
explore the interior of human 
cadavers and document the ex-
traordinary detail and beauty 
of the inner workings of the human body. In the seven-
teenth century, the human body was seen increasingly as 
an organic machine, perhaps best exemplified by the phy-
sician William Harvey’s description of the heart as a pump. 
Mary Shelley’s Frankenstein is the next logical step in the 
progress of this thought. The novel suggested that a crea-
ture could be manufactured from parts exactly as a ma-
chine could be made to function when all its components 
are correctly assembled.

In the second half of the eighteenth century, fascina-
tion with the human body and its construction saw a huge 
rise among medical students. Anatomy became required 
knowledge for those hoping to qualify as medical doc-
tors. In Britain, legally available corpses were restricted in 
number and to those teaching anatomy at official medical 
schools. Enterprising individuals set up private schools of-
fering hands-on teaching in anatomy. The source material 
for their students was provided by “resurrection men” who 

stole corpses from graveyards in the middle of the night. It 
was anatomy schools and graveyards that provided Victor 
Frankenstein with the raw materials for his creature. 

In a world brimming with scientific ideas and with little 
or no defined specialists, there was an inevitable melding 
of a fascination with electrical phenomenon and human bi-

ology—resulting in galvanism, 
the use of electricity to stimu-
late muscles, developed in the 
1780s by Luigi Aloisio Galvani, 
lecturer of surgery and theoreti-
cal anatomy at the Academy of 
Sciences in Bologna, Italy—and 
uncle to Giovanni Aldini, who 
took up his uncle’s cause. Sen-
sational demonstrations on 
the corpses of recently hanged 
criminals appeared to show 
that electricity had the poten-
tial to reanimate the dead. The 
phenomenon of galvanism was 
discussed in private homes and 
fashionable gatherings as well 
as scientific societies; it was the 
subject of conversation, along 
with other medical and macabre 
topics, at the Villa Diodati where 
Shelley was inspired to write 
Frankenstein. However, the na-
ture of electricity as a substance 
or force was still heavily debat-
ed, and some suggested that it 
might be similar to a life force or 
was, in fact, life itself. 

The nature and origin of life 
began to come into question 

towards the end of the eighteenth century. Previously, it 
would have been unthinkable to look outside the biblical 
interpretation of the origin of man and all other creatures. 
In biology and botany, the variety of species—but also the 
similarities that were apparent between them—hinted at 
some form of adaptation and progression. Erasmus Dar-
win, physician, inventor, and grandfather to Charles Dar-
win, put forward tentative early theories of evolution, as 
he put it “everything from shells,” and speculated on the 
process of generation. However, he was careful not to ex-
clude God from the process completely and emphasized 
the “power of the Great First Cause,” as the initiator for 
such processes. 

Erasmus Darwin even suggested that the strength of 
one species could evolve to result in the destruction of an-
other—a similar fear to that expressed by Victor Franken-
stein when he contemplated making a female creature as a 
companion for his first creation. In the preface to her 1831 

J. N. Henri: Vacuum tubes for the arm and leg (Traité complet 
de l’anatomie de l’homme 1831-1854)
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edition of the novel, Mary Shelley cited Darwin as an influ-
ence when she conceived Frankenstein. She recalled an ex-
periment in spontaneous generation—a piece of ordinary 
vermicelli preserved under a glass case seemed to move 
and show signs of life. This was unexpected for a piece of 
food, but was probably caused by flies’ eggs, too tiny to be 
seen with the naked eye, hatching maggots. Observations 
of what was thought to be spontaneous generation were 
certainly reported, but the experiment cited by Shelley was 
erroneously attributed to Erasmus Darwin. 

The pace of scientific advancement in the century before 
Shelley’s birth, and for some decades afterwards, was at 
once extraordinary, exciting and, to some, terrifying. Sci-
ence held the promise of improved manufacturing, novel 
materials, and radical improvements for health and wel-
fare. Such rapid advances and bold claims for science 
brought enthusiastic responses but also critics. It is pre-
cisely these hopes and fears that Mary Shelley used to such 
powerful effect in Frankenstein. In some ways, Franken-
stein can be seen as the summation of the previous cen-
tury’s scientific achievements. 

The Enlightenment era marked a change in attitudes 
towards education, and science education in particular. 
Different nations took different approaches, but there 
was a general trend towards establishing institutions for 
teaching technical skills in order to supply workers, man-
agers, and directors for growing industrial activities. There 

were also attempts to increase the education of the general 
population and the poorer classes. Though the results were 
mixed and largely failed to improve educational standards 
of poorer children, the trend had been set and patterns es-
tablished that would be developed in the nineteenth cen-
tury. Children of the upper classes and burgeoning middle 
class were encouraged to learn about science. Women 
were also introduced to the sciences and became authors 
of popular scientific books for children. Despite a few no-
table exceptions, though, it was generally not considered 
appropriate for women to be active investigators in a lab-
oratory setting. However, their contributions behind the 
scenes were known and the presence of women at public 
lectures was noted and encouraged. 

Mary Shelley was alive at a time of new opportunities for 
women in education. Her childhood was filled with books 
and spent in the company of writers, artists, scientists and 
philosophers. It was no surprise, and was perhaps even ex-
pected, that she would become a writer. What no one could 
have predicted was that she would produce a creature like 
Frankenstein’s monster. 

Mary Shelley’s contribution to popular culture is enor-
mous but her work of science fiction has also had an influ-
ence on science fact, certainly in relation to its public per-
ception. Frankenstein may not be very credible in terms of 
the practicalities of the science Victor was engaged in, but 
Shelley had a thorough understanding of the scientific con-
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An experiment on a bird in the air pump: a philosopher is demonstrating the formation of a vacuum by withdrawing air from a flask containing 
a white cockatoo. Mezzotint after J. Wright of Derby, ca. 1780. The figure by the window may be a young Erasmus Darwin.
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cepts and implications of Enlightenment science. The word 
“Frankenstein” is now perhaps most associated with science 
gone mad or very wrong. For example, genetically modified 
crops have been labelled “Frankenfoods.” But this is not 
how science was presented in the original novel. Franken-
stein, and the science that inspired it, has a positive legacy. 

Giovanni Aldini’s experiments on dead bodies may 
seem grotesque and far from the interests of science, but 
he was genuinely interested in the effects and applications 
of electrical phenomena. In addition to experiments on 
dead subjects, Aldini conducted electrical experiments on 
the living. In his best-documented case, he used electrical 
stimulation to treat a farm worker, Luigi Lanzarini, who 
had been institutionalized suffering from “melancholy 
madness,” or clinical depression. Aldini believed Lanza-
rini’s illness was caused by an electrical disturbance in 
the brain and proposed treating it with electric shocks 
from a galvanic battery. Slowly, Lanzarini improved. He 
said that Aldini’s treatments didn’t hurt him and soon he 
was smiling and eating well. His pain evaporated, and he 
became well enough to be released. Aldini had laid the 
groundwork for what would become electroconvulsive 
therapy, or ECT. 

ECT’s reputation has been tarnished by poorly conduct-
ed experiments carried out from the 1950s through the 
1970s. Patients would be strapped to beds and have elec-
tric shocks applied across the temples, sometimes without 
anesthetics or even the patient’s consent. Today, with pa-
tient consent, anesthetics, and muscle relaxants, electric 
shocks have been found to help many people with life-
threatening depression who do not respond to the usual 
drug treatments. In addition, there have been many more 
developments in medical electricity since the Enlighten-
ment. In the 1950s, Earl Bakken, founder of Medtronic, 
was apparently inspired by memories of the 1931 film of 
Frankenstein. He had a recollection of being terrified as 

a child seeing Boris Karloff’s hand twitch after receiving 
bolts of electricity, but he thought perhaps electricity could 
be of medical benefit. Could Victor’s lab filled with electri-
cal equipment be refined and miniaturized to control the 
natural rhythms of the heart? Bakken went on to develop 
the first portable, battery-powered pacemaker. 

Today, electronic devices are implanted not just to control 
heart rhythms, but also into brains to control the tremors 
of Parkinson’s disease as well as to treat depression. Those 
who, through brain injury from a stroke or accident, lose 
control over their limbs can regain mobility through sensors 
and electric stimulation of nerves in the legs. Increasingly 
sophisticated prosthetic limbs can use nerve signals from 
other parts to animate robotic arms.

Some 200 years after its first publication, the reality of 
Frankenstein’s science is still the stuff of 
fiction. But perhaps it is getting a little 
closer to science fact.

Adapted from Making the Monster: The 
Science Behind Mary Shelley’s Franken-
stein by Kathryn Harkup. Copyright © 2018 
Kathryn Harkup. Published by Bloomsbury 
Sigma, an imprint of Bloomsbury Publish-
ing Plc. Reprinted with permission.

Kathryn Harkup is a chemist and author. 
After completing a postdoc at the Uni-
versity of York, she realized that talk-
ing, writing, and demonstrating sci-
ence appealed far more than spending 
hours slaving over a hot fume-hood. 
She is now a science communicator 
delivering talks and workshops on the 
quirky side of science. She writes a 

monthly poison blog for the Guardian. Her first book was 
the international best-seller, A is for Arsenic.  

Above: The Utah Electrode Array implant, developed at the 
University of Utah, transduces signals from external devices 
to the brain. Alternatively, the device can record impulses 
generated in the brain for delivery of neural signals to 
external devices. Right: Implanted in a human, this device 
may be able to bypass pathological or damaged portions 
of the nervous system or to augment existing capabilities. 
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