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[bookmark: _GoBack]Abstract 
Giovanni Pico della Mirandola and Angelo Poliziano were two of the most important humanists of the Italian Reinassance. They died suddenly in 1494 and their deaths have been for centuries a subject of debate. The exhumation of their remains offered the opportunity to study the cause of their death through a multidisciplinary research project.
Anthropological analyses, together with documentary evidences, radiocarbon dating and ancient DNA analysis supported the identification of the remains attributed to Pico. Macroscopic examination did not reveal paleopathological lesions or signs related to syphilis. Heavy metals analysis, carried out on bones and mummified tissues, showed that in Pico’s remains there were potentially lethal levels of arsenic, supporting the philosopher's poisoning theory reported by documentary sources. The arsenic concentrations obtained from analysis of Poliziano’s remains, are probably more related to an As chronic exposure or diagenetic processes rather than poisoning.
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1. Introduction 
Several studies have been carried out on human remains belonging to important personalities of the past, in order to establish their authenticity, to reveal unknown aspects or to clarify mysteries correlated to their life and death [1,2,3,4]. In some cases, the aim of the studies was to investigate the cause of death of individuals who died in mysterious circumstances, often being related to poisoning [5,6,7]. Since ancient times many deaths, including those of famous personalities, have been associated with arsenic poisoning [8,9] particularly during the Italian Renaissance [10]. Some of these studied have employed multidisciplinary analysis to develop a proper approach that could help with the interpretation of ancient documents [4] and physician’s data [5,6] related to the death scene of historical figures. Following this approach our work seeks to investigate the sudden deaths of Giovanni Pico della Mirandola and Angelo Poliziano, members of the humanist circle at the court of Lorenzo the Magnificent, Lord of Florence, and test the hypothesis that both personalities were murdered.
A man of acute intellect, Pico della Mirandola was one of the greatest philosophers and intellectuals of the Renaissance Humanism, universally known for his prodigious memory. He was a member of the noble Italian family of the Counts of Mirandola and Concordia, near Modena (Emilia Romagna) and was born in Mirandola the 24th February 1463 [11,12,13]. Pico della Mirandola wrote important texts, such as “De hominis dignitate” (1486), and is recognised as one of the greatest humanists of the Renaissance. On the 17th November 1494, when he was just 31 years old, Pico died in the Florentine convent of San Marco, after thirteen days of mysterious fevers [14]. The nature of his death is still debated, but there are numerous voices who argue that the great philosopher from Mirandola was murdered with poison, as reported by a rumour that began to spread soon after his death [15,16].
Angelo (Agnolo o Angiolo) Ambrogini, also known as Poliziano from Mons Politianus, the Latin name of the town where he was born (Montepulciano - Siena - Tuscany) on the 14th July 1454.  He is considered to be the most important Italian poet of the 15th century. During the night of the 28th and 29th September 1494, at the age of 40, Poliziano also died suddenly in Florence after suffering symptoms of violent fevers, delirium, and hallucinations that lasted for two weeks [17].
Since the death of Pico and Poliziano occurred within two months and the symptoms suffered before passing away were quite similar, it has also been suggested that they died from syphilis, in particular the fulminating form which at that time was spreading epidemically throughout all Europe [18,19]. After all, the symptoms of this disease (fever and delusional manifestations) not only corresponded to those described by Antonio Spannocchi about the death of Poliziano, but were the same that, a couple of weeks before, led to the death of an individual who was maintaining intimate relations with the poet, supporting the hypothesis of a possible transmission of the infection [17].
However, according to some documents the possibility that Pico and Poliziano were murdered by poison must be considered [15]. A script found in the diaries of the Venetian Doge, Dandolo, mentions how Cristoforo and Martino da Casalmaggiore suppressed Giovanni Pico della Mirandola [16]. A further note appears in the work of Giovanni Veronesi titled “Quadro storico della Mirandola e della Concordia”, where it is reported that Pico lent a significant amount of money to a businessman from Florence to buy some provisions.  Rather than repaying the money the man decided instead to poison Pico [20]. Other sources talk about a member of the Medici family condemning and trying to capture Pico for his love affair with Margherita, Mariotto’s wife, but the philosopher was protected by Lorenzo the Magnificent [21]. Moreover, Pico`s family, especially his brother Anton Maria and the sister in law Bianca Maria D’Este, did not accept the transfer of an important part of his inheritance to his nephew Giovanni Francesco Pico della Mirandola [22,23]. In summary, there are a number of documents suggesting that there were people with a motive to get rid of Pico della Mirandola [15].
Without excluding other potential causes of death, in this and also in the  Poliziano case, the poisoning hypothesis cannot be omitted. In fact, according to some documents, it seems that he could had been targeted by someone who, for some reason, was interested in killing him [15,16,24].
Thanks to an Italian organization so called “National Committee for the Enhancement of Historical Heritage, Culture and Environment”, the remains of Pico della Mirandola and Angelo Poliziano were exhumed and studied.
Their tombs were placed in the small cloister adjacent to the church of San Marco  in Florence. The investigation also included the skeletal remains of another, less famous, Florentine poet, Girolamo Benivieni, who was buried in the same coffin as Pico. Benivieni was also a member of the circle of Lorenzo the Magnificent, and a close friend of Pico who died in 1542, aged 89.
This study aims to find scientific evidence about the authenticity of the specimens attributed to Pico della Mirandola and Angelo Poliziano, and to provide data which can ascertain the hypothesis proposing that the two humanists were murdered by poisoning by carrying out toxic heavy metals analysis. Furthermore, the same analyses were also performed on Benivieni’s remains as a coeval sample control.

2. Materials and methods 
2.1 The anthropological survey and sampling
The remains attributed to Pico della Mirandola were buried together with those of Girolamo Benivieni, inside an ancient coffin made by wooden tables and enclosed in a larger modern coffin. On the cover, a metal plate was fastened, the inscription said: "Bones of Pico della Mirandola and Girolamo Benivieni". The remains of the two humanists were placed side by side. One of them was lying supine with the skeletal segments maintained in anatomical connection by mummified soft tissues. The body was covered by clothing, the head by a headdress in red tissue. The masculine features of the skeleton, the pronounced tooth wear, and the advanced alveolar atrophy suggest that he was a man of advanced age. The remains are therefore compatible with Girolamo Benivieni, who died in 1542, at the age of 89. The skeletal remains attributed to Pico della Mirandola were located along the left side of Benivieni, entirely recomposed, following a rough order. It is likely, therefore, that at the moment of Benivieni’s death, 48 years after the death of Pico, the remains of this latter were introduced into the coffin of his Florentine friend. The skeleton almost completely and exceptionally well-preserved (just some bones of the hands and feet were missing, while the remaining skeleton was partially covered by mummified tissue) was attributed to Pico della Mirandola.
Within the coffin, there was a lead case containing a parchment reporting the outcome of the remains survey carried out in 1940 and mentioning the previous surveys (1590, 1699 and 1800).
The remains of Poliziano were poorly preserved and found inside a small modern coffin with the inscription: "Poliziano bones". Also in this case, a parchment was contained in a lead case placed into the coffin during the survey carried out in 1940 confirming the successful identification of the poet’s remains. The remains were extremely incomplete and in a poor state of conservation.  Only a scarce number of fragments of the neural and facial skull and of the postcranial skeleton were preserved. A possible past integrative restoration and consolidation treatment were also evident in some bone fragments.
In order to perform the analyses, samples from mummified tissues, bones, wood and textiles, belonging to the three humanists and their coffins, were collected. A very good state of conservation was evident in the remains of Pico and Benivieni, where bones, nails, soft tissues and also Benivieni clothes were still preserved. On the contrary, as already mentioned Polizano remains were just represented by fragile fragments, which in the past have already been restored as could be observed thanks to the presence of a glossy film covering the surface of the bones.
The sampling was carried out avoiding parts that could heavily affect the remains preservation, whilst at the same time trying to develop a strategy that allowed us to obtain meaningful chemical-physical analyses. From Pico, rib, soft tissue from the heel, foot skin and a toenail were sampled; Poliziano samples were taken from rib, radius and vertebrae; in Benivieni a toenail, a rib, soft tissues from the knee and from the heel, a piece of muscle and skin from the femur, from the hand and the left temple, and as well clothes from the pelvis area together with a piece of headgear from the temple, were sampled. Furthermore, fragments of wood of the coffin of Pico and Benivieni were collected. For genetic analyses a tooth and a fragment of femur were sampled from Pico, while for Poliziano, considering the poor preservation of the bones and the scarce availability of skeletal elements, a fragment of phalanx was taken. Radiocarbon dating was performed on fragments of long bones and coffin.
Sampling was carried out using a cutting tool and a micro spoon spatula made of stainless steel. Instruments were cleaned with ultra-pure water for each sampling and samples were deposited in plastic tubes.  Woods were extracted employing a thin blade, the textiles were collected using laboratory tweezers and the mummified tissues were sampled by a scalpel.

2.2 Overview of the employed techniques 
Before performing laboratory analyses, the remains of Pico and Poliziano were scanned by X-ray Computer Tomography (CT) to observe structural and pathological features and also to create digital models of bones.
To confirm the identity of the studied remains, samples collected from the bones of the three individuals, the Benivieni headgear and the ancient coffin have been dated using radiocarbon.
Ancient DNA analysis has been applied in order to test the preservation of the genetic material and to confirm the molecular sex of the individuals.
To observe arsenic poisoning traces in Pico della Mirandola soft tissues and nails, Scanning Electron Microscopy (SEM) and Optical Microscopy (OM) have been employed. Inductively Coupled Plasma Mass-Spectrometry (ICP-MS) analysis of arsenic and mercury has been carried out to measure As and Hg concentrations. In order to accurately determine the concentration of mercury in the samples, Pyrolysis cold vapour atomic absorption spectrometry (PCVAAS) was also utilized, while to determine arsenic levels it has been used as well Hydride Generation Atomic Fluorescence Spectrometry (HG-AFS).
The analytical techniques applied in this study were adequately calibrated and validated in order to obtain accurate and precise results. These techniques are described in the next sections.

2.3 Radiocarbon dating by Accelerator Mass Spectrometry (AMS)
Several samples were collected for radiocarbon dating: Pico della Mirandola rib and skin, Benivieni humerus, headgear and garment, and also a sample from the coffin of Pico and Benivieni was analysed.
The samples were chemically prepared and measured by Accelerator Mass Spectrometry (AMS) by using a 3MV Tandetron accelerator at CEDAD-CEnter for Dating and Diagnostics, in order to determine the absolute chronology by using the radiocarbon 14C method.
The samples were mechanically cleaned and crushed to remove surface contamination before chemical treatments. Then, the Longin method was used to extract collagen from the osteological samples. Samples from the three individuals were demineralized by using HCl at room temperature, gelatinized at 85 °C and filtered by using 0.45 mm pore silver filter until the collagen was extracted.
The purified collagen gelatine has been combusted to CO2 in sealed quartz tube, and reduced to graphite using Fe powders as catalyst and H2 as reducing medium at 600°C. Finally, the graphite obtained from the reduction process was pressed into Al target and measured by AMS.
The radiocarbon ages of the three samples were determined by measuring the 12C, 13C, 14C isotopes, corrected for the fractionation effects and normalize by using the IAEA C6 Sucrose standards. The OXcal v.3.10 software was used to calibrate the radiocarbon ages into calendar ages. The results of calendar ages are reported at one or two standard deviations (1σ and 2σ) corresponding respectively to 68.2% and 95.4% confidence levels.

2.4 Ancient DNA analysis
DNA analysis was carried out in specific equipped facilities under the strictest criteria of analysis recommended in this research field, such as: independent DNA extractions, negative controls, genotyping of all operators and the use of disposable gloves, masks and body suits. To confirm the authenticity of the obtained data, when it was feasible, the analyses were replicated on multiple samples. In fact, sampling for DNA analysis has concerned a tooth (first molar) and a fragment of femur for Pico della Mirandola, whereas for Poliziano only a phalanx. The samples were decontaminated by bleach washing, UV light exposure (40 minutes for each side) and with the physical removing of the outer surface (2-3 mm). First, the samples were powdered in a freezer mill with liquid nitrogen, then, 1 gr of samples were decalcified employing EDTA 0.5 M pH8 for 24 hours in a rotor at room temperature. At the end of this process, DNA was extracted with a phenol - chloroform protocol [25]. DNA quantification was performed by Plexor HY kit (Promega) following the manufacturer recommendations.

2.5 SEM and OM
SEM and OM have been employed to observe arsenic poisoning traces in soft tissues and nails of Pico della Mirandola and Benivieni. Samples were analysed, without any further preparation, by an Environmental Scanning Electron Microscope (Philips, ESEM Xl40) equipped with an energy-dispersive X-ray-system (EDAX Sapphire) and  using an Optical microscope SMZ (NIKON).

2.6 Inductively coupled plasma mass spectrometry (ICP-MS) 
ICP-MS analysis of arsenic and mercury has been carried out avoiding complete ashing of samples to be able to measure As and Hg.
For the ICP-MS analyses, 0.5 g of sample was digested into 1.5 ml HCl and 1.5 ml HNO3 . Then, we heated the solution in a thermal bath at 100 oC for 40 minutes and we brought it to a volume of 15 ml with the addition of ultrapure water. For the determination of the calibration curve of the ICP-MS spectrometer, we used a standard solution of 100 mg/l of As and Hg. Samples solution were filtered employing filter paper (WhatmanTM N.1 of 70mm), in order to avoid the obstruction of the nebulizer system, and analyzed by ICP-MS with a Perkin Elmer Elan DRCII©. Bone ash NIST 1400 has been used as standard reference materials for evaluating the analytical method.

2.7 Pyrolysis cold vapour atomic absorption  spectrometry (PCVAAS)
In order to accurately determine the concentration of mercury in the studied samples, we have used a cold vapour Mercury Analyzer DMA-80 Milestone, based on atomic absorption determination after thermal decomposition of the samples. For liquid sample analysis, we employed quartz containers of 1.5 ml capacity, while for solid samples we used aluminium containers of 0.5 g to weight 0.1 g of wood, mummified tissue, human bones and textiles. For standards preparation, a solution of 1000 mg/l of Hg has been employed to prepare a solution of 10 µg/l in HCl medium. Then, 100 µl of each standard solution was directly pipetted in the quartz container. To evaluate the accuracy of the analytical method, we employed Coal Fly Ash NIST 1633C as certificate sample.

2.8 Hydride generation atomic fluorescence spectrometry (HG-AFS)
The analysis through HG-AFS PS-Analytical Excalibur Millenium 10,005 was employed to determine with greater accuracy the arsenic levels. 2.5 ml of Mg (NO3) 2 • 6H2O 20% (m / v) + MgO 2% (m / v) were added to 1 g of sample. Samples were covered with watch glasses and dried in a sand bath at 50 °C. Once the desired level of dryness was reached, samples were mineralized in a muffle with the following heating program treatment steps: 30min at 150 oC; I) increasing one degree per minute to 450 oC; II). After this, the ashes were weighted using 1ml of purified water and dissolved with 9 ml of concentrated HCl 10%. For HG-AFG measurements 9 ml of concentrated HCl and 600 mu.l of a mixture of KI-ascorbic acid, containing KI 50% (m/v) + ascorbic acid 10% (m/v), were added. After 30 minutes, the solution has been brought to 30 ml volume with ultrapure water. For the standards preparation, 1000 μg/ml of As from Merck has been diluted using hydrochloric acid, KI (1% m/v) and ascorbic acid (2% m/v) at 2 µg/l. To assess the accuracy of the analytical method, bone ash NIST 1400 was employed as certified sample.

3. Results and discussion
3.1 The human remains
The inscriptions on the gravestone placed on the wall, the metal plate outside the coffins as well as the scrolls within the coffins, report the names of the three important Humanists. The human remains contained in the coffins were analysed following anthropological protocols to identify sex and age, collect anthropometric data and evaluate potential trauma and/or pathological conditions. Therefore important data about the reconstruction of the individual biological profile and, when possible, the assessment regarding the cause of death, were obtained.
The skeletal remains of the alleged Pico and Benivieni are compatible with the physical characteristics of the two individuals, i.e. males died at ca. 30 (for Pico) and 89 (for Benivieni) years old. 
Concerning Pico, ancient DNA analysis has revealed a good conservation of genetic material and has confirmed the sex of the sample as a male. Unfortunately, at the moment, without a direct descendent or a coeval relative, it is not possible to have a reference DNA to perform a personal identification of Pico remains. However, the good state of preservation of the genetic material paves the way for following future genomic DNA analyses. The paleopathological analysis of the human remains, supported by computer tomographic (CT) image data, has not revealed the presence of any pathological condition, including syphilis, which leave traces on the skeleton, generally only at the terminal stage (3rd stage) of the disease.
Concerning Poliziano, the fragmentary condition and poor preservation of the skeleton remains undermined both the anthropological study and ancient DNA analysis, finally failing to reconstruct a reliable biological profile of the individual. In general, pathological conditions related to syphilis were not observed. From the fragments of the skull it was possible, employing virtual technology, to reconstruct the cranium [26] and consequently the poet face was reproduced [27].

3.2 AMS radiocarbon dating
The radiocarbon (14C) dating of the three humanists has been confirmed by the consilience of multiple samples analysed. The dating of the remains attributed to Pico della Mirandola and Angelo Poliziano are 1430-1520 calibrated (cal) AD and 1440-1530 cal AD, respectively, which are in agreement with the date of death of the two humanists. The dating of the remains of Benivieni, as well as his headgear and garment, provided a data comprised between 1490 and 1660 cal AD, which is also compatible with his date of death. Concerning the coffin containing the remains of Pico and Benivieni, it was found to be dated between 1540 and 1640, thus temporally compatible with Benivieni remains, but more recent than those of Pico. Consecuently this should be the coffin originally used to place the body of the Florentine poet where, according with his wish, the remains of Pico were placed.

3.3 Toxic heavy metals analysis
High levels of arsenic were detected in all the samples collected from Pico, with values that increase from the rib to soft tissues, reaching the maximum value in the toenail (over 29 µg/g) (Table 1). Such high arsenic values (obtained average value: 14+ 11 µg/g) are almost twice the amount considered normal in the population of the Renaissance period (5-7 µg/g) [28]. It is worthwhile noting that the pattern of arsenic values observed in Pico samples is compatible with a form of acute arsenic exposure, as the poison accumulates, at first, especially in hair and in nails and, to a lesser extent, in the skin, and even less in the bones [10]. In addition, some bands in the nails of Pico, may due to transverse true leukonychia, were identified by Scanning Electron Microscopy (SEM) and Optical Microscopy (OM) analyses (Figures 1 and 2 respectively), and could further suggest toxic arsenic exposure [29,30]. Unfortunately, the historical information that we have about the symptoms manifested by Pico before death are very poor. Giovanni Francesco Pico in the biography of his uncle wrote that Pico was suffering an insidious fever, which penetrated in the humor and viscera of his body so furiously that the treatments provided were not working [14]. So, a second hypothesis about the philosopher death could be related tothe important amount of arsenic that was given to him as "drug". For example Pico's biographer mentioned that nothing was working against the "insidious fever".
Hg was relatively high in Pico’s tissues (10 ± 5 μg/g) (Table 1), but such values are not considered toxic [31] and were found in Medieval and Renaissance individuals under medical treatments (about 10 μg/g) [30,32].
As and Hg values observed in the Benivieni samples were generally low, except for the rib (As: 5.5 μg/g), the “left temple hat” sample (As: 3.97 μg/g; Hg: 4.25 μg/g) and the “left temple soft tissue” (As: 2.45 μg/g; Hg: 1.97 μg/g), a sample directly in contact with the hat (Table 1). The As values observed in Benivieni rib are similar to those observed in Pico and Poliziano ribs (Table 1), may due to the environmental arsenic exposure during their life. However transverse true leukonychia, were not detected in the toenail microscopic analysis of Girolamo Benivieni (Figure 3).
Similar As and Hg values were obtained for “left temple hat” and “left temple soft tissue” samples may due to the use of some substances during postmortem body treatments [33,34].
Although as mentioned above the poor condition of Poliziano skeleton remains makes it very difficult to discuss As and Hg results, some hypothesis could be developed. Hg values in the poet’s remains are lower than those obtained from Medieval individuals with visible disease signs (like those associated with leprosy or syphilis), that probably were treated with mercury [32]. On the other hand As values were high compared to the average levels for human bones [35], especially in the analysed vertebra (24.14 μg/g) and, at lower extent, in the radius (6.51 μg/g) and rib (4.02 μg/g) (Table 1). Those differences probably depend on the bone remodelling processes, but at the moment there are not data available showing As values measured in unlike bones.
The high levels of As recorded in the bones of Poliziano suggest that the poet may suffered prolonged exposure to arsenic. However, although some historical documents claim that Poliziano was poisoned [15], other hypotheses concerning environmental factors or, more likely, prolonged medical cares based on arsenic must be taken in to account. However, Poliziano died due to "violent fevers, paranoid delusions, hallucinations and delirium which lasted two weeks," symptoms consistent with those now recognised in cases of arsenic poisoning [36,37].
About syphilis, at the time of Poliziano, mercury was one of the most employed drugs to cure this disease [32,38], while arsenic was used more frequently as a therapy for syphilis later, in 18th century [39]. Nevertheless, in general, arsenic has been used as drug throughout history, with documented cases reported before 2000 BCE [40,41,42]. Many scholars state that syphilis was imported from America into Spain by Cristoforo Colombo and then spread out through Europe thanks to the French army of Charles VIII [24]. However, both Pico and Poliziano got sick before the entry into Florence of the French King’s troops. In particular, Pico died the same day the troops arrived in Florence, while Poliziano two months earlier [24]. This evidence undermines the hypothesis of the death caused by syphilis.
Finally, considering the preservation state of Poliziano’s remains, the action of diagenetic processes, that could affect the bones post-mortem modifying their original elemental composition, cannot be excluded [43,44,45]. However the remains were found in a modern coffin having been transferred at some point from the original burial where probably the body decomposition processes began. Therefore, without studying the unknown original deposition is not possible to confirm this last hypothesis through interpretation of the obtained results.

4. Conclusions
In this study we tried to find scientific evidences to support the hypothesis of death by poisoning of the two famous humanists of the Italian Renaissance. 
To achieve our aims, a consistent and coordinated multidisciplinary approach was developed.  X-ray Computer Tomography allowed the observation of structural and pathological features that excluded the presence of syphilis in Pico’s and Poliziano’s remains, radiocarbon results confirmed that the studied remains belong to the period in which those humanists died and ancient DNA analysis confirmed the molecular sex of the remains attributed to Pico.
SEM and OM allowed us to observe arsenic poisoning traces in the toenail of Pico della Mirandola.  Finally, ICP-MS, PCVAAS and HG-AFS analyses were successfully employed to measure As and Hg concentrations, and poisoning levels of arsenic in Pico’s soft tissues were found. 
Following the ancient documents, Giovanni Pico della Mirandola passed away on the 17th November 1494, when he was just 31 years old, after thirteen days of mysterious fevers [14]. The results of the analysis may support the hypothesis that Pico died from acute arsenic poisoning. It is, as yet, difficult to prove that this was an intentional poisoning , but such assumption is consistent with several documentary and historical sources [15,16, 20,21,22,23].
The obtained results have not confirmed that the poet Angelo Poliziano died from an acute arsenic poisoning. The historical sources confirm that the poet died between the 28th and 29th September 1494, after violent fevers, deliriums, and hallucinations, which lasted two weeks [17]. Our data may suggest a possible arsenic chronic exposure caused by environmental factors or medical treatments. However the diagnosis of chronic arsenic poisoning remains a difficult task [46] and more analyses should be performed to support it (e.g. analysis of internal organs should be carried out, but unfortunately they are not preserved). Furthermore because of the poor preservation of Poliziano’s remains, the action of diagenetic processes modifying post-mortem the bone original elemental composition cannot be excluded.
Further analyses are necessary to confirm or propose new hypotheses about the cause of death of the famous Florentine literates.
With regard to Girolamo Benivieni, given that palaeopathological and toxic heavy metals analyses do not show particular evidence of diseases or poisoning, we can assume that he died from natural causes.
This work represents a significant addition to our knowledge of these three important individuals of the Italian Renaissance, and casts some new light on the intrigue surrounding their mysterious deaths. Moreover, the knowledge of aspects concerning arsenic poisoning, such as the preservation of this element in toenail, could be an interesting methodological issue for forensic anthropologists that need to be developed in further studies.
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TABLE 


	Individual/material
	Sample
	As
	Hg
	Method

	Pico della Mirandola
	bone (rib)
	4.94
	3.89
	ICP-MS

	
	soft tissue (heel)
	7.02
	10.4
	ICP-MS

	
	skin (foot)
	15.6
	14.7
	ICP-MS

	
	toenail
	29.0
	13.4
	ICP-MS; SEM; OM

	Angelo Poliziano
	bone (rib)
	4.02
	1.71
	ICP-MS

	
	bone (vertebra)
	24.2
	5.2
	ICP-MS

	
	bone (radius)
	6.51
	0.18
	HG-AFG; PCVAAS

	Gerolamo Benivieni
	bone (rib)
	5.5
	0.12
	ICP-MS; PCVAAS

	
	soft tissue (heel)
	0.99
	0.76
	HG-AFG; PCVAAS

	
	soft tissue (muscle)
	0.75
	0.65
	HG-AFG; PCVAAS

	
	soft tissue (knee)
	0.23
	1.04
	HG-AFG; PCVAAS

	
	skin (femur area)
	0.59
	0.12
	HG-AFG; PCVAAS

	
	skin (left temple area)
	2.45
	1.93
	HG-AFG; PCVAAS

	
	skin (hand area)
	LOQ
	0.39
	HG-AFG; PCVAAS

	
	toenail
	0.34
	0.09
	HG-AFG; PCVAAS; OM

	
	hat (left temple area)
	3.97
	4.25
	HG-AFG; PCVAAS

	
	cloth (pelvis area)
	0.76
	0.94
	HG-AFG; PCVAAS

	Coffin wood Benivieni side
	old coffin (bottom feet area)
	0.06
	0.04
	HG-AFG; PCVAAS

	
	old coffin (bottom head area)
	2.61
	0.06
	HG-AFG; PCVAAS

	
	old coffin (high part of bottom feet area)
	3.84
	0.98
	HG-AFG; PCVAAS

	
	old coffin (headboard wall area)
	1.63
	0.06
	HG-AFG; PCVAAS

	
	new coffin (internal cover of left head area)
	LOQ
	0.03
	HG-AFG; PCVAAS

	
	new coffin (external cover of left head area)
	0.02
	0.04
	HG-AFG; PCVAAS




Table 1. Inductively coupled plasma mass spectrometry (ICP-MS), Hydride generation atomic fluorescence spectrometry (HG-AFS) and Pyrolysis cold vapour atomic absorption spectrometry (PCVAAS) analysis results. As and Hg  absolute concentrations (espressed in µg/g) in Giovanni Pico Della Mirandola, Girolamo Benivieni,  Angelo Poliziano and the Coffin wood Benivieni side samples.
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Figure 1. SEM images indicating the presence of band in Pico Della Mirandola left foot toenail of transverse true leukonychia due to a toxic arsenic exposure.
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Figure 2. OM image (5 mm) of Pico Della Mirandola left foot toenail internal (on the left) and external (on the right) part.
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Figure 3. OM image (1 mm) of Girolamo Benivieni right foot toenail.
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