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INTRODUCTION

Evidenceof red ochreby heatingin somearchaeological

contexts

A Mousterianlevelsof EsSkhu) Mount Carme) Israel
100kyr (Salomon et al., 2012);

A EpigravettiarDalmerirockshelterltaly (Gialanella et
al., 2011)Troubat(FrenchPyrenee$ 10kyr BPRomiés
et al., 1999);

A LateEpigravettiariTaglienterockshelterand
(Proto)AurignatianFumane cavdtaly (Cavallo et al.,
2018).



BASICS OF THE HEATING PROCESS
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BASICS OF THE HEATING PROCESS

A Roocksby1951) noruniform broadeningof the powder
diffraction peaks

A Bunalet al. (1958}opotactictransformation

A Francombeand Roocksby1959)unit-cell relationships
betweenGthandHem

A Watariet al. (1979) TEM tstudytransformationsc
formation of pores

A Gosq1987)elongatedand parallelporesdeveloped
during thedehydrationof Gth

A Wolska(1981) andNolska& Schwertmanr(1989)
formation of an intermediatgphasecalledproto-hematite
with chemicalformulaa-Fe,,;(OH)O;
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BASICS OF THE HEATING PROCESS
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temperatures(Pomieset al., 1998)



BASICS OF THE HEATIG PROCESS
T=200C :

50nm

Pomieset al. (1999)
JournalEur CeramicSo¢ 19:16051614



BASICS OF THE HEATING PROCESS
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Pomieset al. (1999)
JournalEur CeramicSoc¢ 19:16051614



EXPERIMENTAL: MOTIVATIONS
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Lessini Mountains

EXPERIMENTAL
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TEM-HT 400C
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CONCLUDING REMARKS

A Selective broadening of peaks in XRPD profile
occurs also In natural heat treatéath confirming
possible evidence of HT;

A Theformation of pores ohanometricdiameter
due to the loss of water isth crystal latticeproves
HT;

A The behavior of natural and synthetthafter HT
IS comparable;

A Onthe basis of the morphology and size of the
pores, crystal size and morphology, FWHM, the
ranges of heat temperatures cée estimated.



Ancient pharmacy of
Santa Maria alla Scala
IN Rome

MUSEUM




Ancient pharmacy dbanta Maria alla Scala
Rome

CONTENTS

A Introduction

A Analysednaterials

A Pigmentscosmeticsmedicines
A Concludingemarks



Premise

The last books written by Pliny the Elder{Z%1AD) are
devoted to the mineral realm. The author refers to
minerals as selfransforming substances with biological
vitality inspiring the Renaissance alchemists.

The figurative arts are part of this process of
transformation being privileged places of the material
processing: metal and gems are transformed by
goldsmith and jeweller; marble by sculptor; earthy
pigments are transformed by painter. According to Pliny,
art Is a natural product



Introduction

The beginning gbharmacognosymedicines from
natural sources) can be traced in thead where
pharmakaare divided into three main groups:

1. pharmakaipia (plant extracts to care the panic)

2. pharmakaandrophona(murderous and life
destroying)

3. pharmakalygra (plant extracts affecting the brain)

The verbPharmassameans to treat by usingharmaka
and to dye/colour wool.

(PhotosJones and Hall, 2011)



Introduction
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Introduction




Researclgoals

Physicochemical analysis of the drugs, fragrances and
pigments (231 samples).

The study of written and pictorial sources: ancient Grec
Roman, Medieval and Modern.

Mythicatreligious: beliefs, workviews, magical practices
and rituals.

To favour the reappraisal, preservation and visibility of
the Ancient Pharmaceutical LaboratorySdinta Maria
dellaScala Rome




Researclgoals




Complexformulations

Group?2 Mercury

b
WI Iron

Organiccompounds

Salts

Gems

Materials

GROUP COMPOUNDS

THE MOST ABUNDANT DRUGS CONSERVED FOR EACH GROUP, IN ACCORL
THE NAME REGISTERED ON THE LABEL OF THE CONTAINER

Antym Diaphor, Trocisc Alb. Rax; Pietradiving Mutriforte Palay GranatP.P.; Anthiemet
PP

Princip Alb.; Precip Rub; Marcas Arg Grc; Mercurio Solub del Mosc; Cinabr Nativ;;
Cinabr Fact; Pulv. AbsorbentVen

Sulph Aur Antym.; Antym Diaphot; Antymon DiaphorMart.; SulphAurat Antim.; Stomat
Poter, Anthiemet P.P, Kerm Minerv: ProVeter;
Reg di Antimonio.

Pulv. adcas Mesne Magist Mart AA.; Pulv Cahet Arnol, Lapis Castra¢c Antymon
DiaphorMart.; Bol Armen Ossidodi Megane Terr. Lemn; Pulv Astringent Magist Mart.
Ap.; Lap Hematit PP

Tint di CascarillaCascarjlEstrattodi CoccaGumin Kuf?; ResinMechioar, Mirabol Citrin;
Gran Paradis Lans Fel Rubr; Benzoin Gumm Gut Mechoacan Gumm Dragant Corn
Cerv PR; Lig Aloe ResGuajac Viper Pulv; Sarcocoll Anis Stellat GuaiacoResin; Oss
Cord Cerv; BalsamPeruvin Ladon ResinScamon

SalVener, SalPimpinel] SalCorall SalGuaja¢ SalEscordNer, SalBeccabungSalHyosciam
SalPeon SalOrmin; SalJuvarte] SalEliotrop SalJuvarte] SalAsparag SalCaryoph Sal
Dictam Cret; Sal Polychr Sal Absynt Sal Centaur Sal Tanasell Sal Tartar Solub; Sal
Anonid SalCapillVener, SalAgrimon SalRest Capr; SalScabiosSalApet; SalGoniz Sal
Fenaof SalJunyp SalCarlin SalAndrosdem SalTartar F.; SalChichor SalBalsamin Sall
Achant Sal Digest Sylv; Sal Anet Sal Mirabit; Sal Aquileg Sal Cyan Sal Barden Sal
Corocop SalHyperi¢ SalLentise SalChin SalTheriacal

Margarit Hyacint Granat Smerald Pietre PrezioseRubin Saphyr Topat Lapislazuli



Methodology

Preliminary documentationl{niVA
HHXRKLAMSUPMCParis)

PLM Sups)

XRPOSupsiand UniVA

BrukerD8 Advanceysten) 40KV 40mALu anode / dzY !
= 1.5418 A 2q range=5-80, stepsize0.02, scanspeed

0.5 mint. QualX2.Altomareet al.,, 2015.JourAppl
Crys48,598-603).

GC/MS andHPLC (Perugi&aFoscarMenice)



Resultsand comments
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Cinnabar ised pigment well known to Romans but also in Greece at least since 6th
century B.C.Gettenset al., 1993). Notwithstanding, mercury is a well known toxic heay

metal, cinnabar has been used for 2000 years in traditional Chinese and Adiaredic
medicines (Liu et al., 2008).



Resultsandcomments
Hgbased compounds

Wall painting fragmentChupiquaro The red Queen, Palenque
(image 4 mm width)



Intensity

800

600-

=

=

o]
P

2004

Resultsandcomments
Febased compounds

— Experimental pattern {31_xy)
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Hematite, beside its use since Prehistory as pigment and other utilitarian and not
utilitarian applications (Cavallo, 2016), was maybe the first mineral medicine used by
early human beings/elg 1984).
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Resultsandcomments
Febased compounds
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Resultsand comments
Febased compounds

Ethnographic evidence of Roman wall paintingHrcolang Italy)
hematite based compounds
use



