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Abstract

Background and objective: Drugs have been used
since antiquity but with no controls until recently. Un-
published manuscripts from the ancient Florentine ar-
chives of Santa Maria Nuova Hospital allow scholars to
ascertain how drug testing was performed on human
subjects during the Renaissance.

Comment: The activity of the Collegio Medico led
to pharmacological research. In 1498, the first official
European pharmacopoeia was published with the aim
of standardizing the methods of drug preparation ac-
cording to approved formulas.

What is new? The accounts considered show the rel-
evance of empirical observations and stories of indi-
vidual patients.

Conclusions: Approval of human experiments, an
extremely long process, is rooted in Medieval medi-
cine. New evidence is given to show how drug testing

in human was performed in Renaissance Florence.
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Drug testing in Renaissance Florence

What is known and objective

The ethical approach to experimentation in man has
several components; two are more important than the
others, the first being informed consent [1]. Informed
consent is a relatively new concept in the history of
medical practice. Over the past centuries, the power of
physicians to make life or death decisions remained un-
challenged with the end justifying the means. By ignor-
ing their patients’ will, ancient practitioners often
abused their role and carried out experiments on pau-
pers and on the weakest members of the community
(i.e. insane, women, slaves, children, prisoners). Begin-
ning in the 18th century, this unethical behaviour grad-
ually changed and the rights of patients were progres-
sively recognized.

Ethical principles on human experimentation were
established only in recent years; guidelines and com-
mittees were established to ascertain whether a patient
had given informed consent to a specific medical treat-
ment [2, 3]. In parallel to ethical improvements, con-
trolled trials have been developed and both the design
and the statistical aspect of such procedures have been
refined [4]. Approval of human experiments, an ex-
tremely long process, is rooted in Medieval medicine.
New evidence is given to show how drug testing in hu-

man was performed in Renaissance Florence.

Comment

Drug research aimed at restoring health has its ori-
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gins in ancient times and has played a crucial role in
health care. Over the centuries, remedies were tried and
tested. During the Middle Ages, when the Arabic
knowledge was added to the Classical tradition, an en-
hancement of both drug studies and their effects took
place [5].

Although there were different kinds of healers, who
practiced medicine and surgery in a not yet fully medi-
calized society, physicians played a major role carrying
out experiments at courts, universities, and hospitals.
They both used animals and human beings in the exper-
imentation phases and drew up detailed rules for testing
[6].

In establishing these procedures, the physicians with
“qualified experience” (diorismene peira) followed
Galen’s principles and Galen’s works became the
benchmark of medieval academic medicine [7]. Galen’s
fundamental notions on drug testing were taken up by
many Muslim medical authors and further developed
by the Latin Scholastic Medicine [8]. Actually, detailed
rules for new drug experimentation are found in the
second book of Ibn Sina’s Canon. Ibn Sina (circa 980-
1037) was a Persian polymath, who authored the Can-
on of Medicine (Al-Qanun fi’t-Tibb), a compendium of
medical knowledge, a standard medical textbook in the
Islamic world and Europe until the 18th century. In Ibn
Sina’s work, seven rules were followed while perform-
ing the drug-testing experiment; rule no. 7 established
that, in order to fully understand the strength and effect
of a drug, this needed to be tested on human being [9,
10].

A renewed interest in this “experience-based” ap-
proach flourished a few centuries later. During the
evaluation of drug efficacy in therapeutics, Peter of
Spain (Petrus Hispanus, 13 century) and John of Saint
Amand (circa 1230-1303) followed Ibn Sina’s Canon;
their set of rules is very similar to those described by
Ibn Sina three hundred years earlier [11]. In the 13™
century, when Greco-Arabic authors’ masterpieces
were translated into Latin, a growing need to verify the
ancient affirmations, through a first-hand approach, be-
came apparent.

Since physicians feared harmful effects to their pa-

tients, all unfamiliar practices and new drugs were test-
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ed before use. A lively debate aroused about the need of
establishing clear protocols with a special focus on test
procedures and on the subjects used for those tests. Eu-
ropean academic schools were particularly active in
this debate and, among those, the School of Montpellier
played a prominent role. This was the period in which a
great amount of medical literature had become avail-
able in Latin and had to be sifted through.

In 1303, Bernard de Gordon (floruit 1270-1330)
published the Tractatus de gradibus in which he listed
a five-steps testing program for drugs based on the
Galenic principles [12]. However, as a precautionary
measure, he added a sixth innovative rule: When we
want to test a certain medicine on the human body, we
should first test it on birds and then on dumb animals
and then in hospitals and then on lesser brethren [in
hospitalibus et postea in fratribus minoribus] and so on
in turn, because it might kill if perhaps it were poison-
ous [12].

Some years later, Arnaldus de Villanova (circa
1240-1311) completed his Speculum medicine. He
specified that the subject of a given experiment had to
be human beings; he detailed the rules to be followed to
perform an experimentum properly and he listed the
conditions that had to be observed in experiendo [11].

Arnaldus made a step forward in the distinction be-
tween “pharmacology” and “clinical pharmacology”;
in his new protocol, distinction was made between the
definition of the absolute character of a drug and the
determination of its effects in a clinical context [11].
Based on “the conscientious use of current best evi-
dence”, Bernard’s and Arnaldus’ approaches can be
considered the anticipation of modern “evidence-based

medicine” [13].

What is new?

Unpublished manuscripts from the ancient Floren-
tine archives of Santa Maria Nuova Hospital allow
scholars to ascertain how drug testing was performed
on human subjects during the Renaissance. Manu-
scripts number 196 (1574-82) and 197 (1582-91) from
the archive series “Affairs of the Doctors and Apothe-
caries Art” were analysed resorting to a dual philologi-

cal-medical approach. This series reports both on the
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administrative tasks of the ancient corporation and
gives details on the pleas addressed to the Grand Duke
by the medical practitioners. In the 16th century, clini-
cal trials were mainly carried out on condemned crimi-
nals, prisoners, orphans, soldiers, or vagrants. Baccio
Baldini (1517-1589), the Director of the Laurenziana
Library in Florence and a Court physician of the Medi-
ci family, used prisoners for his tests. Between Septem-
ber 26" and 27", 1566, Baldini tested a poison credited
to Cosimo de’ Medici (1519-1574) on a prisoner,
lacopo di Gimignano who was jailed in the Bargello
prison, under sentence of death [14]. The different
phases of the test were recorded in details. The prisoner
was administered two drachms of arsenic in order to
verify the efficacy of Cosimo’s antidote. When the
symptoms of poisoning manifested, he was adminis-
tered an antidote; the reaction to poison and to antidote
were carefully noted. Unfortunately, the text is incom-
plete and it is not mentioned whether lacopo survived
or not. In case of survival, lacopo would have been
granted clemency.

Similar cases are reported in the literature: a young
man who had received monkhood (aconite) and Be-
zoar, after having developed serious symptoms and
having recovered, was granted clemency or another
young man, who was first administered monkhood and
nux vomica (which contains strychnine), was later giv-
en an “Archducal powder” to antidote the poison and
was set free [15].

Also the famous anatomist Gabriele Falloppio (circa
1523-1562) carried out experiments on poisons and ad-
ministered opium to death-row inmates. He performed
an experiment in Pisa on a man sentenced to death. His
aim was to show that fevers could neutralize the nox-
ious effect of opium, which was considered a cold poi-
son. The man was given a first dose and survived
whereas the second dose was lethal [16].

In general, prisoners were not ideal candidates for
drug trials. Therefore, from the Middle Ages onward,
hospitalised patients became the most suitable subjects
for experiments. This practice is attested also in
Florence. In the centre of Florence, at Santa Maria
Nuova, stood a vast hospital where surgical training
had been first established and where the Collegio Med-

Drug testing in Renaissance Florence

ico (College of Physicians), the prominent state organi-
zation for the supervision of medicine and medical pro-
fessions, was active.

The double-function of this structure created the ide-
al conditions for the development of pharmacological
research within the boundaries of legality and efficacy.
In 1498 (Florentine calendar), the first official Europe-
an pharmacopoeia, the Receptario fiorentino, was pub-
lished with the aim of standardizing the methods of
drug preparation according to approved formulas. The
legal nature of this text is confirmed by the presence of
penalties for rule violations. Pharmacists were com-
pelled to buy an official copy of the Receptario fioren-
tino from the Art of Physicians and Apothecaries. The
second edition of the Florentine Receptario was com-
missioned by Cosimo de’ Medici to the Collegio Medi-
co and was published in 1550, and a third version was
published in 1567. Further editions appeared in the fol-
lowing years. Apothecaries were compelled to follow
carefully the instructions for drug preparation and ad-
ministration so that the medicines prescribed by the
physicians were correctly prepared and safe.

In this perspective, Cosimo de’ Medici issued a spe-
cial law on May 8", 1562: whoever dealing with drugs
and medicines had to get subpoenaed in front of the
Officials of the Art of Doctors and Apothecaries [17].
This law was applied also to charlatans, quacks, and
tumblers, who travelled across the State, selling sweet,
bitter and opiated tinctures, soothing and purgative
medicines, preserves, locs (a type of thicker syrup),
syrups and juleps, robs (a type of medicinal syrup), tro-
ches (dried tables of drugs), powders, pills, sieffi (med-
icines composed by different powders kneaded with
rubbers), collyria (a medical eye wash), ointments,
plasters, oils, drugs with epithem (powdered drugs
mixed with a liquid for external use) and cordials. Since
several frauds were perpetrated by charlatans, the
promulgation of this law was aimed at preventing the
circulation of counterfeited drugs that may have caused
harm.

Also Cosimo’s successors tried to crack down this
pharmacological abuse and the task of analysing and
testing the products sold by the illegal practitioners was
delegated to the Collegio Medico. Before testing the
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drugs on hospitalised patients, the properties of the
drugs were analysed by the members of the Collegio
Medico who followed Galen’s rules (i.e. the analyses
based on the smell and taste of the drugs). Meanwhile,
the secret cures of lay healers, handed down through
generations, represent a precious heritage that had to be
verified and, in some cases, preserved; if a prescription
worked, no one could force the owner to reveal the
chemical formula.

Many documents attest that unqualified empirics
could apply to the Collegio Medico in order to be au-
thorized to practice Medicine. The Collegio Medico
examined their requests and returned the decision [17].
When the effects of a given drug were uncertain, the
Grand Duke himself could order to proceed with a clin-
ical trial on hospitalized patients. Many documents ex-
emplify the legal procedures followed by the appellants
who asked to show their skills in the treatment of spe-
cific diseases. Some of those documents are held by the
Archives of the Hospital of Santa Maria Nuova. Usual-
ly appellants requested to be authorised to practice
medicine, to test their drugs on patients and to maintain
the secret of their formulas, in this specific order. The
terms Experienza / esperimentarlo / esperimento / spe-
rientia (experience, experimenting, and experiment)
which were used to describe the tests had an inter-
changeable meaning; these terms acquired a different
significance in contemporary literature [18].

At the end of the 16" century, Jacopo Choppa, a
practitioner from Modena, applied to the Collegio Med-
ico to be authorized to practice medicine in Florence.
The Collegio rejected his application. Jacopo, then, ap-
pealed directly to the Grand Duke and cited the privi-
leges given by the Collegio Medico in Padua and by the
Republic of Venice [17]. The Grand Duke ordered a
trial. Two patients were selected and Jacopo performed
the experiment but failed.

Other unpublished documents dating back to the
16th century confirm the application of the above pro-
cedures. In March 1573 (according to the Florentine
calendar), Mariotto di Deo wrote a plea to the Grand
Duke claiming to possess a secret healing cancer drug
(segreto particulare sopra el guarire el canchero). In

order to obtain the license to practice medicine (/ibera
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patente di poter medicare), he asked permission to
show the efficacy of his remedy on patients without re-
vealing his formula (senza che lui habbia a manifestare
detto suo segreto).

The Grand Duke Cosimo authorized the experiment:
il Reverendo Spedalingo di Santa Maria Nuova gli dia
un par di quei simili malati di cancro, che ne faccia
esperienza. However, no cancer patients were present
at that time in the Hospital of Santa Maria Nuova: non
havendo nel nostro spedale da di molto tempo in qua
havutone, ne di presente havendone che habbino tal
male, non ho possuto darli tal cura, ne esperimentarlo.
Nevertheless, the Spedalingo, the director of the hospi-
tal, testified that many patients had been cured by
Mariotto in the past and they were healed (bene posso
riferire a quella come io ho veduto di quelle persone
che di tal male sono state da lui curate et altutto liber-
ate). Thanks to the attestation of the Spedalingo, who
was a very influential person, Mariotto received the li-
cense one year later (Facciasegli la patente di poter
medicare quel male) [19].

In 1585, when Francesco I de” Medici (1541-1587),
Cosimo’s son, ruled Florence, the Collegio Medico in-
terceded for Giovanbartolomeo Ghesio, an empirical
practitioner from Piacenza. Ghesio claimed to have a
“special water” that healed both ulcers and blisters (ha-
vere alcuni segreti d’una acqua fatta da lui, con la
quale asserisce guarire volatiche et ulceri incurabili).
The Grand Duke gave his authorization and three pa-
tients were assigned to Giovanbartolomeo to demon-
strate the efficacy of his remedy: il Collegio de Medici
gl assegni dua o tre malati di simil male et guarendo-
li faccisili il privilegio [20]. The dossier concerning the
outcomes of Ghesio’s experiments is incomplete and,

unfortunately, no conclusion can be drawn.

Conclusion

Testing drugs was a common practice during the Re-
naissance. Prisoners and hospitalized patients, the ma-
jority of which belonged to the lower classes, were the
most suitable subjects as they manifested a great vari-
ety of diseases. Each clinical trial had to be performed
on a subject who suffered from a peculiar ailment and

the relevant drugs had to be administered. Galen’s and
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Ibn Sina’s rules required to test drugs on sick people
and never on healthy subjects in order to evaluate the
properties of a medicine against the “unbalanced” (hu-
moral theory of medicine) conditions of a patient [20].
Once the nature of the disease was identified, the phy-
sician administered a drug, whose primary qualities had
already been established by the Collegio Medico, to the
patient and the drug would have neutralized the dis-
ease.

Over time, detailed records of experiences and cases
were collected, paving the way for the new literary
genre of curationes and observations. These accounts
of individual cases and other occurrences of medical
interest represent an important sign of the new signifi-
cance of observation in medical culture [21, 22] and
show the relevance given fo empirical observations, to
the stories of individual patients, and to the knowledge

of particulars rather than to universal theories [15].
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