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SUMMARY

Ancient greek laboratory experts - phycisians, drogists or perfirners -
may be accredited with the evolution of rather sophisticated
techniques for the isolat-ion of plant ingredients and the preparation
of medicines and fragnances. Mainly based on literary sources, from
linear B tablets to Galen or the alchemic corpus, the present paper
presents these procedures and describes the apparatus use.

Studies on ancient chemical technology are usually
interested in metallurgy, a branch of outstanding financial
importance endowed with a rich archeological inheritance.
Significant experimental processes, however, owe their evolution to
antique physicians and perfumers, who could promote rather
sophisticated laboratory techniques, opening thus new horizons in
the isolation and manipulation of plant ingredients'”.

The oldest testimonies on the subject, to be found in the
hippocratic writings, are rather accidental, since most recipes are
primarily occupied with drugs and therapeutic schemes, considering
the preparative details as an evident knowledge® Nevertheless, even
a non exhaustive approach permits to draw a rtough sketch of
methodology and apparatus, both deriving in fact from
housekeeping devices. At a first level the plants are desiccated and
sometimes roasted in a ogloov, furthermore cut into pieces, bruised
in 2 mortar and sieved: Aivov onépuc pooul, Kéyol kul ofical -
roast, cut and sieve the seed of flax (Hipp., Mul. II 126, 276), éneita
Syerv
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avacivéoy dc un epuyh, uoABokd mopl - then boil, stirring it so
that it may not be bumt, at a gentle fire (Hipp., Ulc. 12, 414), thv
Tptya xatoxoavoug - bumn out the sediment (Hipp., Nat. mul. 97,
414), xéyov Aefa &v SAuw - cut finely in a mortar (Hipp., Mul I 109,
424), EuPore 1o kexouuéve év td OAup - cut them in pieces and put
them in the mortar (Hipp., Nat. mul 109, 424), tpiyog deiov - bruise
finely (Hipp., Mul II 78, 184), twpifewv o¢ pdpuaxov tpiferor -
bruise it as you would bruise a medicine (Hipp., Mul I 74, 156).
Juices are obtained by squeezing off (&xOAiyic, éxnieoic,

éxyvAdicig) the plant through a cloth filier: yUAwoov - squeeze off

(Hipp., Mul II 209, 404), éx6Aiwac tov yviov - strain off the juice
(Hipp., Mul 175, 166), éxmiéoar tov yvAov d1 66oviov - press the
Jjuice through a filter (Hipp., Mul. I 104, 226), 61 0oviov éxyviicog -
squeeze off through a cloth (Hipp., Mul I 44, 104), &1 68oviov
omenoon - filter through a cloth (Hipp., Mul. 175, 168). More details
on the pressing devices in next paragraphs.

Further on, the preparation of common galenic forms
demands quite often the addition of a large amount of liquids : ypn
oive kai Uéott Suidvar xal wivewv - it has to be dissolved in wine
and water and then drunk up (Hipp., Mul II 192, 374) and tpiyog
éniyee . .. EAotov - bruise it and pour. .. oil over it (Hipp., Mul II
78, 176), or even mere humidation: podive ptpe devdoug - dilute it
with rose perfume (Hipp., Nat. mul. 32, 352), édvio 0Alyw pupicos -
being mixed with a little ol (Hipp., Ulc. 11, 410). Similarly,
broadely used are macerations: tpiferv kol émiyéeiv Uéwp, Ppéov
0¢ OAnv fuépnv - bruise and pour water over it, then let it macerate a
day long (Hipp., Mul 178, 192), as well as decoctions and infusions:
0 QUAAG &yrjoos év Udartt, amoyéat kol niverv - boil the leaves in
water, then decant and drink (Hipp., Mul. I 78, 174) or 1& @UAdx
éupdiery gig Uéwp, apéyerv - put the leaves into water, boil (Hipp.,
Mul I 203, 392), furthermore various extracts: tpiyag 08 xol
ovuuiac novto Aelo, S11€val &v olve Aevkd YAVKEL éneita Eyely
goT Qv moyv vévnron oidv mep uédi - bruise finely and mix
everything, dissolve it in sweet white wine and then boil till it takes
the consistence of honey (Hipp., Mul I 63, 130). Finally, the
essential oils of many plants are gained by infusion according to
traditional perfumery procedures to be dis-cussed later on.

Still at classical times, Theophrast permits himself some
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hints regarding the techniques under investigation, so bruising: &&v
TG tpiyag euPdAdn - if one shreds it and puts it in (Th., Hist. plant.
IX, 18, 3) or maceration: &viov 8¢ yviiouds éotiv., donep Oow
Koyavies kail tplyovtes kol Udwp Emiyavres annbodotl kol
Aaufovovor v dndortaocty - in some cases there can be no
collection of juice, but there is a sort of extraction of it. for instance
in the case of plants which are cut down or bruised: they then pour
water over them and strain off the fluid, keeping the sedimeni (Th.,
Hist. plant. IX, &, 3).

Leading figure of the first centuries a.D., Dioscorides from
Anazarba will take over hippocratic methodology, from simplest
processes (o most complicated ones : xdyug kol oelowc - cut and
sieve (Diosc., Mat. med. I 33), pdda tpiBerv év Queiq - bruise roses
in a moriar (Diosc., Mat. med. I 99), éinov Piaiog - strain off
vividly (Diosc., Mat. med. I 56) or é&inwoov S opvpidog - strain
off through a woven basket (Diosc., Mat. med. I 54), and will shorily
speak of macerations: ¢ pUAAa amofpéyerv - macerate the leaves
(Diosc., Mat. med. I 39), damofpéyovotr  év élaip - they let it
macerate in oil (Diosc., Mat. med I 45), and &moléuata, e.g
decoctions, infusions or extracts: pilo év oive dpeynbeiocwn - root
boiled in wine (Diosc., Mat. med. lII 11), Bpeyouévov vutt Oepud -
let it infuse in hot waier (Diosc., Mat. med. I 38).

Galen will later on contribute to the preparative knowledge
using similar prescriptions: £ig Gvelav kutepdoog kKul tplyog - put
in a mortar and bruise (Gal., Comp. loc. IV 734), deiv moiov év
Oveig peifovi - pulverize in a large mor-tar (Gal., Comp. gen. VII
989), furthermore : onB1 Aentp Kookive - use a fine sieve (Gal.
Comp. loc. I438), o Enpd moyvtépe kooxive o1jfetat - a broader
sieve 1s needed for dry substances (Gal., Comp. loc. IX 283),
Aentétatov kdokivov - extremely fine sieve (Gal., Comp. gen. V
819), or concerning straining off: yvA@ 61 °60oviov éxtebliuusve -
Juice squeezed off through a cloth (Gal, Comp. loc. II 502),
ExOAlyog o100 pdxovs - strain off through a cloth (Gal., Comp. loc.
IV 740), ékOAiBetv 10 ey mpatov 1 yelpdv eite Si¢ TeGTNPOg -
squeeze by hand and then in a pressing mashine (Gal., Comp. gen.
VII 1044). Moreover, he will mention maceration: Actdvag petir
Kudopivens amofpéyuatos - bruise with macerated calaminthe
(Gal,, Comp. loc. IX 264), éufpéiac éye - macerate and then boil
(Gal., Comp. loc. 1486) or thv tplya ki 10 Béwp Potov i wibov
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W o Bpeyecbor émi fuépas (- put the
nd water in a porous earthenware jar and let it macerate
_seven days (Gal., Comp. loc. I 490). émifolddvres oivey éduev
 Bpéyecboi - pour wine over it and let it macerate (Gal., Comp. gen.
VII 1028), xook1véetv kooxive olve Bpéye - sieve it through a sieve
and let it macerate in wine (Gal., Ther. 267), and will promote the
preparation of decoctions and infusions : awivBiov v Bdari
ameCeouévov - absinthe boiled in water (Gal., Comp. loc. III 6354) or
Bodov gig Gepuov Uéwp Eu Bpéyecbur o wiAdiov - let plantain
infuse in hot water (Gal., Comp. loc. VII 86), as well as extracts :
pgynua gig mhyog nyuévov aTTikod uéditoc Hypod - boil till it
takes the con-sistence of fluid honey from Attica (Gal., Comp. loc.
VI 11).

It is noteworthy that the papyri of Leiden and Stockholm,
compendia dating from the years of Constantine the great but
echoing the knowledge of the remote past, propose as well: énéfule
elg dyyeiov Omo yeipa tpifov - pulverize it by hand and put it in a

vase (Leid. 551) and speak of filtration - éépaocic (Leid. 485),

anooceipwotg  (Holm. 1054). humidation - vétioic (Holm. 999),
maceration - &ufipeis (Holm. 424), topiyevois (Holm. 1009), as
well as of decoctions - arnoféopota (Holm. 650 and 1049). Finally,
the alchemic corpus of the ptolemaic and roman period is
mentioning filtration - d&rooeipooic (CAG 55). sedimentation -
tdio1g (CAG 41) and squeezing: Bodov cic péxoc ékninooy - strain
off through a cloth (CAG 222), Aafov péxoc €piov &bOr1Pe -
squeeze through a woolen cloth (CAG 447) or  dpuaxe Sicr
paxovs  ékOAifdueva - drugs squeezed off through a cloth (CAG
439).

The plants are usually pressed by hand: évoxiviiooc Toic
x€pot éxniele - stir and squeeze by hand (Diosc., Mat. med. I 43),
and references to concret mashinery are spare and rather vague: thv
8 vndotaoty anobAiferv opydvorg - squeeze the sediment in a press
(Th., Odor. 29), amotebAiupgvig te 51 dpydvov - squeeze in a press
(Diosc., Mat. med. 1 60) or éx0Aiferv 0 uév mpdrov Sicx XELPOV,
elTo 16 mieoTAPOC - squeeze them first by hand and then in a
pressing mashine (Gal., Comp. gen. VII 1044). The speech goes most
probably about small devices resembling oil or wine presses, or even
analogous to the })onablc single-screw frame press invented by Hero
from Alexandria”.
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Seen from an experimental point of view, even greater seems the

importance of another field, closely linked with pharmaceutical

technology and often served by the same experts™®. Indeed.

Perfumery is efficiently working on the isolation of essential oils

and is practising extraction from liquids. The first hints on perfumed

oil preparation are found on late bronze age linear B tablets, attesting

that the experimental procedure includes boiling in olive oil. An

example from Pylos should elucidate the technique: o-do-ke a-ko-so-

&/ tu-we-ta a-re-pa-z0-o/ tu-we-a a-re-pa-te/ ze-so-me-no - g 0oKe
ApEdtog (?) Ovéota dleipaldp OVea dlerpdtt {eocoudve - thus

Arxotas gave the perfumer drugs for the aromatic oil to be boiled
(tablet Un 267)"%.

About five centuries later, Homer notes: poddevti d¢ ypieiv
glailp duPpocip - and with oil anointed she him, rose sweet,
ambrosial (Homer, Ilias ¥ 186). Real technical information dates,
however, from classical times. Should the odoriferous parts of some
plants, as those of citrous fruits, be gained by simple squeezing, the
usual methodology is by far more complicated. According to the
standard procedure, an ancestor of contemporary enfleurage’ well
known to Theophrast, the drug is added portionwise to a liquid fatty
substance - preferably olive oil - until the latter is fully saturated:
posivov oxevaocia. 1o E1mebevta péda Pa-Aav eig Aovtnpidiov
émiyer Atpag oxtd) . . . T0D éoTVuUévOV Edoion Kol mdiy Eimov .
.. Gypl 8¢ EBSoung fuPpoxnc émidéyetat 10 Elcrov thv éufolnv
OV pOOwV - rose perfume preparation: put squeezed roses in a small
bassin and pour over them eight liters. . . of an oil bearing adstrigent
properties, and squeeze them off anew . .. you can go on adding new
roses up to seven times (Diosc., Mat. med. 1 43). This absorption of
essential oils by the fatty phase is sometimes possible at normal
temperatures and can then be considered as a maceration: donep TV
avOov Ta pev woypoPugn, ta 8¢ Oepuofaen, maporinoing Eyerv
Kol Emi T@v doudv - some tloral dyes have to be heated and some
not, and the same applies to odours (Th., Odor. 22), usually however
it requires smooth heating, to be achieved by means of the so-called
Gyyeiov S1mAoDv pvpeyikov - the perfumer’s double vessel (Gal.,
Comp. loc. 1429, VII 55), e.g. a classical water bath : zdvrov 8¢ 7 &
Ynois kol eig v drdotvyy kKol eig 105 Kvplag  Ooudg
EVIOTOUEVDY TOV ayyelov &v Udatt yivetal kKol 00K aDT) 10 Tupi
XPOUEVDY. TODTO O OT1 podoxknyv etvai Sei TV
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Oepudtnto - but in all cases (whether to produce the adstrigent
quality or to impart the proper odour) they should boil in vessels
standing in water and thus avoid actual contact with the fire; the
reason being that the heating must be gentle (Th., Odor. 22), or
S1mAodv okedog. dvouddopey oUTe Stav év KakKGfn Oepuov B8wp
gyovoy okevog Etepov EvioTatal . . . DIOKAL0UEVTS TG KaKKGSNG
we speak of a double vessel whenever a pot is standing into a large
bassin of hot water and the bassin is heated from underneath (Gal.,

Comp. gen. I 629), furthermore: A’ 8¢ fuépag év Simdd &yyeip éx’

avlpdxev Sbo 7 tploe {fuata del évEiddvar 1o pvpov
amodidovtog . . . Kubeddvieg 66 TO dQyyeiov kai wilavteg émi
mooov moyeiv 1o utpov - you should boil over charcoal in a double
vessel two or three portions for thirty days in order to get the
fragnance. .. then you remove the pot, cool shortly and pour off the
perfume (Gal, Comp. gen. VII 1044), and S Simdauartog &ye,
Omep Eotiv &’ ayyelov Simdod, xabdnep ol pvpeyoi ¢ udpo
okevdlovoty eig  ufyav Tivo AEPNTa Oepuov Béwp Eyyoviec,
devtepov Eviotaves Exovia &v ahTd TO EWouevoy pdpuaxov, £ita
rpodiaxekavuévols avlpaéiv i {vdolg axdmvorg dmokaiovtes -
boil by means of a dipl-oma, that is a double vessel like those used
in perfumery, consisting of a large cauldron of hot water and a
second vessel standing in it and containing the drug to be boiled:
heat the device using charcoal or smokeless wood (Gal., Comp. loc.
VIl 37).

Sometimes, extraction under heating in presence of both
water and oil is applied as well: v épyaociov tis otaxtic eivat
T01GVoE. TV ouvpvay dtav kéyool xal Siatriéoct &v élaip
Bodavive mopi podoxp 00wp émiyeiv Gepuov. ocvvildverv eic
Pvbov thv outpvay xai todiaiov kabdnep iAbv. Otav 8¢ toD10
ovupn, to pév Véwp amnbeiv, v & Dadoracty amnobiiferv
Opyavoig - stakte is prepared in the following way : they bruise the
myrrh and dissolve it in oil of balanos over a gentle fire; then they
pour hot water over it; the myrrh and oil form a sediment that sinks
fo the bottom; as soon as this has occured, they strain off the water
and squeeze the sediment in a press (Th., Odor. 29) and otaxth 68

KOAETTOL THS POCQATOV CUTPVIG TO AITOPOV, KEKOUUEVNS el

Béotog OALyov, dmoteblippévg te 81 opydvov - they call stakte the
oil of fresh smyrma that has been cut in pieces, dissolved in a small
amount of water and squeezed in a press-ing mashine (Diosc., Mat.
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med. I 60), furthermore analytically: éAaiov xvapivov otdwic kai
okevaoio. élaiov dupaxivov merivudvov uépog év, vdortog ouPpi-
oV Uépog &v fjuiov, 16 uev Eniyer @ dadp, 16 02 @Upa év tolg
&upAnbnoouévois dpduact. gita AaBov . .. OV dondloabov
xkdyag xai Bpéiog év Udatt EuPolov fye uerd o édalov fog v
ovvavaéon . . . kaBelav &aiincov tov yuldkod 1O fAatov kai
KOTOYEl KOTd TOU KOpOoUMUOD KEKOUUEVOD KU1 TEQUPRUEVOD TR
Ao ooty kol xiver onddn g v woyp, un Sicheinov. eita
anniOnoov 10 EAaiov - preparation of Cyprus oil: one part of well
washed unripe olive oil and one part of rain water; the first is to be
poured over the oil, the latter acts as a solvent for the fragnances;
then take . .. the aspalathos drug, cut it, macerate it in water and boil
it with the oil . . . remove the copper vessel, strain off the oil and
pour it over the cardamon that has already been cut in pieces and
diluted with the rest of the water; stir up continuously with a spade
until it cools and then filter off the oil (Diosc., Mat. med. I 55), or
shortly: udpov xeyvuévov éni Geppod Udatos Gvakiveiv - stir up
myrrh poured over hot water (Gal., Comp. gen. VII 1044). In these
cases, direct heirs of the minoan and mycenaean tradition, the es-
sential oils pass into the fatty substance, taking thus the form of the
ready-to-use perfume.

Appliances and vessels - &yyn, ayyeio - of general laboratory
use bear many common f{eatures, being at the same time greatly
differenciated according to the scope of the process. Though of
course not excluding the use of mills, the mortar - dAuog, Oveic,
fydn, tpiwtiip is of primary importance in the working out of plant
products. Thus, the hippocratic writings often mention the
pulverisation of desiccated plant parts: éufaitav eig Qveiay tplyoag
mavta - put everything in a mortar and bruise (Hipp., Mul. 144, 104)
or tovTeV ékactov Snpov tpivog o Agidtotov - let each of these
be dried and finely levigated (Hipp., Ulc. 12, 414). In more tecent
years Dioscoride will make use of various analogous devices: 216ivn
Bvelo xai Al6ivog Sofdvé - stone mortar and stone pestle (Diosc.,
Mat. med. V 81), Oveia Onfoixh - theban stone mortar (Diosc., Mat.
med. V 87), kiver év SAup - stir in a mortar (Diosc., Mat. med. I 54).
and Pliny the elder will consider gran-ite, especially the theban one
(PL, Hist. nat. XXXIV 23), as most adequate for the fabrication of
pharmaceutical mortars: auctoribus curae fuere lapides mortariorum
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guogque, nec medicinalium tantum aut ad pigmenta pertinentium.

Etesium lapidem iniis praetulere ceteris, mox thebaicum, quem
pyrropoecilon appellavimus (aligue psaranum vocant). ferftium ex
chalazio chrysiten, medicis autem ex basanite. Hic enim lapis nihil
ex sesse remittit - our authorities have been interested also in stones

used for making mortars; and I do not mean merely mortars used for

pounding drugs or grinding pigments; among such stones I give the
first place to the etesian and the second to that of the Thebaid which
I have already cited as the pyrropoecilon or stone with the red spots.
and some people call psaranon, the speckled stone; the third place
they award to the touchstone of rock resembling hail. or for medical
purposes to one of silicious slate; for this latter stone yields nothing
from its own substance (Pl., Hist. nat. XXXVI 43). Moreover, Galen,
experienced in laboratory work, will speak of materials and sizes :
Bveioe poAvfBdivny - lead mortar (Gal., Comp. loc. I 454), Bvelo
ootpukivny - earthenware mortar (Gal, Comp. loc. IX 545), Aeia
molov év Bueia ueilovi - pulverize in a large mortar (Gal., Comp.
gen. VII 989), while the papyri of Leiden and Stock-holm prefer
mortars made of basanite stone - Booovitns AiBog (Leid. 380). Fin-
ally, the alexandrine alchemists not only use stone mortars - A18{vn
Bueior (CAG 332), but at the same time they enrich the possibilities
by speaking of a glass device - Dédivov Iydiov (CAG 32, 350),
Dodivny Bvelo (CAG 359).

Made as well of stone, metal or wood, the pestle is called
Brepog, SoidvE, dietpiPavog, kdtarig, Aaxtig, vayels. Should the
first term usually apply to a wooden instrument : xdyov Dmépe
EvAdive év SAue - bruise with a wooden hyperos in a mortar (Diosc.,
Mat. med. I 33), the doisvé can be made of stone - Al61vog (Diosc.,
Mat. med. V 81), or metal : copper - yaixodg (Th., Lap. VI, 60),
even silver - &pyvpotic (CAG 366) to prevent COITOsion.

Squeezing - d1Onoig, amoogipocic makes common use of
cloth filters. Though late bronze age hints are spare (tablet Un 249)",
more recent information is rather precise: &t 0foviov - through a
cloth (Hipp., Mul I 75, 168), Aofov uwtdpiov éx pdkovg - take a
piece of cloth (CAG 103, 158, 192), Sinéricag 666vn - tilter through a
cloth (CAG 195, 360), or in a more concrete manner: Aiv@ paket
kaBop@ - by means of a clean linen cloth (Leid. 329), cdxxog A1vog
kol Aoy mukvoétatos - a linen bag of close texture (CAG 137),
mwaviv Awvov - linen cloth (CAG 332), pdxog AtvoDv - linen cloth
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(CAG 371), BéAdovteg gig Avody OTEPEOY Kl TVKVOV paKog - put
in a firm linen cloth of close texture (CAG 99). ogicov movip
petalotd - sieve through a silken cloth (CAG 363), maviov A£vK0ov
uetaorov - white silken cloth (CAG 365), paxog épiov - woolen
cloth (CAG 114, 309). Among handy materials noteworthy are
palmtree leaves : pevoet kabupov S1¢ 100 oefevviov - it shall be
well filtered by means of palmiree leaves (Holm. 570), while great
use is made of woven baskets : éinooov 810 ogupidog - strain off
through a basket (Diosc., Mat. med. 144, 54). 01¢ 9oppo0 ExBAlyos
- press through a basket (Diosc., Mat. med. I 35), eig xvptida é&imov
_ strain off through a basket (Diosc., Mat. med. I 52), Gpag 10
yupy&eiov 7 10 omvpidtov Ekmiocov émueAis eig T Aomwddo -
take the basket and carefully squeeze the juice into the pot (Holm.
759).

) Among teaction vessels very common are pots - yUTpa Of
KU8pa, Aordg, yootnp, and cauldrons - AéBnec. yodxiov;, more
seldom appear jars - petpnrai (Comp. gen. H 1041), kpotipeg (CAG
440), mibor (Holm. 778), mi@dxvar (Mal med. E 79), shells -
dexdvor (CAG 222), tetyn (CAG 54), yootpa (CAG 289), and
bassins - kaxkxGBor (Gal., Comp. gen. II 629), A0VTipeg (Diosc.,
Mat. med. T44), xéivupor (CAG 23). Dishes and plates are called
wpifile, Potdvie, mvaKio. TOTEAIO, while fixog, @iaAn,
Anxvoiov, Potdpiov, xkdbov (Diosc., Mat. med. 1V 731), moitdpiov
(Gal., Comp. loc. IX 280, Holm. 84), BovkAo (CAG 140), motripiov
(CAG 353), Bricoa (CAG 311), émPorzdpiov (CAG 443) are flask-
shaped. Finally, of high quality are supposed to be carthenware
vases from Attica or Ashgalon - dotpaxov attixov (Diosc., Mat.
med. V 88), doxalovitig ydotpa (CAG 210) or granite mortars
from the Thebais - Queia: OnPoixn (Diosc., Mat. med. V 87).

Auxiliary ustensiles are often mentioned as well: cvotpa -
rasp (Diosc., Mat. med. Il 624), kiver ondbn - stir with a spade
(Diosc., Mat. med. I 54), {bov omaBounAn - scrap with a medical
spade (Gal., Comp. gen. I 381), &ye Kivov ondon - heat stirring Wit)")
a spade (Gal., Comp. gen. V 823), ondfn pupeyixi OUAEVECO® - SHIT
it with a perfumer’s spade (Gal., Comp. gen. VII 1044), lOTPIKOG
onabilov - stir up with a medical spade (CAG 536), AafiSiov - small
forceps (Holm. 226). otpépav tpiyoiafict - move it by means of a
fine forceps (CAG 362), finally eig utoxo avoraupove - take it with
a spoon (Diosc., Mat. med. 132). In the same connection, feather
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uch - wrep® dpele (CAG 220).
neral vessels are yoldxd xal . . . Vélive kol
/et - made of copper and . . . glass and earthenware (CAG
y being sometimes baked only during the procedure: gig
yotpoy Eufole kol meplaeiyag 10 oTéun abTG THAD Og
el xauwov. dtav 8¢ ommnOn O Képouogs aUTRG. GveAduevog
andfov - pul it in a raw earthenware pot, tighten the lid with clay
and heat it in a furnace; when the pot is baked. remove it and keep it
(Diosc., Mat. med 'V 118), oun xv8po . . . zouucBeico xoi
nepimAvofeion TnAp - a raw pot . . . sealed and smeared with clay
(Diosc., Mat. med. Il 4, V 76) or £oto tiig xUtpog 10 mhUc GUOV -
the pot’s cover shall be raw (Holm. 480). The use of clean, or rather
new carthenware vessels 1S a common practice preventing
undesirable effects due to former absorptions: 1i0fuct eic Toc
Kopivovs yvtpog Koivag - they put new pots in the fumace (Th.,
Lap. VI, 54), xaiv) oryyelo kepoued - in a new earth-enware vase
(Diosc., Mat. med. A72). ybtpa xouvn - new pot (Gal., Comp. loc. I
420, oKkedog Kavov ootpdiivov - new carthenware vessel (Gal.,
Comp. loc. I431), byyeiov kepapeodv xkovov - new earthenware
vase (Gal., Comp. loc. I433), Aondg kovi) kepogied mAaTioTOU0S -
new broad-necked earthenware pot (Gal, Comp. gen. V 823),
furthermore dyyog ke@dpiov - clean vessel (Leid. 218), dotpaxov
Kaivov - new clay vase (Leid. 226), yvtpidiov kavov - small new
pot (Holm. 298), Batdviov xoivov - new plate (CAG 222), yvipa
Goiktog - untouched pot (CAG 300, dyyog véov mupiuoyov - new,
fire-resistant vessel (CAG 318), tpifiiiov kabopodv - clean dish (CAG
366), Pixiov kabopov - clean flask (CAG 383). The material may be
porous: KepoeoDv Soyeiov GKadVIITOV, TODTECTIV GricooToV -
earthenware vessel not smeared with tar (Diosc., Mat. med. 1 71, 99,
Kepopiov anicoatov - earthenware vessel not smeared with tar
(CAG 29), yOtpa aviéieintos - earthenware vessel not smeared on
(CAG 380, or of close texture: dovumotov kvbpidiov - not
absorbing small pot (CAG 75), &motifecbon Dedivoig dryyeioic i
ooTpaKivolg KéuuL Keypiopévorg - put it in glass or clay vessels
smeared on with turpentine (Gal., Comp. gen. VI 1044), DdAiva
OKEVN Th yop Sotpoxa Tve un min iy Poaehyv - use glass apparatus,
for clay may absorb the reactants (CAG 176).

Glass, an inert material par excellence, allows the
manufacture of high quality laboratory appliances, sole important
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objection to their wide use being their fragility. Thus, care about
these vessels is continuous: d&yyeiov Dédivov glitovov - a strong
glass vase (CAG 490), motédiov moyv DdAiov - a thick glass plate
(CAG 363), Pixovs Dedivovg ueyddovs, mayeic, v un poybotv
ané g Bépung - glass flasks, big and thick, so that they do not
crack when heated (CAG 225), Pnooiov D&Aivov keyplougvov
PGy TNAG - a glass flask smeared on with fire-resisiant clay
(CAG 350), finally: avoayxaiov 10 dyyos 10 Dédivov Sia mnAod
KepoikoD éxidepuotion Huidaxtoiaioy, va ui 1o d&yyoc pRciy
Droudvny Sic i Opunc - it is necessary for the glass vessel to be
covered with a clay layer half an inch thick, so that it will not break
when heated (CAG 250) and nepidedovoiv &nbev ta dpyava €x
devtépov ki tpitov, fva 1y nipootv ékotpéyovial - they wrap
up the apparatus two or three times to prevent overheating (CAG
135). It 1s noteworthy that precious metals find sometimes the same
ap-plications: dryyeiov DedoDv 1) Gpyvpodv - a glass or silver vessel
(Gal., Comp. Ioc. VII 54) or dpyvpt Aentn @irddn - a thin silver
flask (Gal., Comp. gen. VII 1057).

Copper and its alloys are a basic material for pots, jars and
cauldrons: &yyog épv6pod yudxol - red-copper vessel (Gal., Comp.
gen. I 545), yoldxodv yvrpidiov - small copper pot (Holm. 141),
furthermore: év yadxelp &yeiv - heat in a copper cauldron (Hipp.,
Mul 1105, 228), yoldxefov Bodoviov - copper cauldron used in
baths (CAG 361, Holm. 133), yuldxeiov Udatog - copper waler-jar
(Holm. 669). Rather restrained is the presence of other metals:
KOOGLTEPIVOV Gyyeiov - tin vessel (CAG 362), ayyeiov Hixpov
HUpEYIKOV Kaoo1Tepivoy - a small perfumery vessel made of tin
(Gal., Comp. gen. VII 1043), &yyeiov poAvpoodvv - lead vessel (CAG
323) or podvfodv  yoaldxkeiov - lead cauidron (Holm. 939), finally
AéPne kexaooitepousvoc - pewtered cauldron (Diosc., Mat. med. |
30), ayyeiov yadxoDv yeyavousvov - pewtered copper vase (CAG
490). Among forther materials, the box tree wood finds constant use:
noévov yutpidiov - small box tree pot (Holm. 149), and so do osiers
suitable for baskets and panniers - onvpidic, xvptideg, yvpyddeto.

Noteworthy are, fmally, several sui generis reaction vessels
belonging to the natural world and serving various necessities, from
the possibility of consum-ing them : Badov gic poiéc kevadunte Kol
TO OTOULOV OTEQTL TEPITAGOUS, OntTer €l (vOpaK oY, EmeLta THV
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polav amokubdpog Sidov gayetv - put the drug into a pomegranate
and tighten it with dough, then bake it over charcoal. peel the fruit
and give if to be consumed (Gal., Comp. loc. IX 302) or their
handiness: ta0ta éufciierv  eic éyivov xaivov xoi tov oivov
Emyéovta muptiv - put them into a sea urchin. pour wine over it
and heat it (Hipp.. Mul. I 206, 400), xevaéoels eis koyybAny - pour
it into a sea shell (CAG 323), to the participation in the reaction :
Eykplyog eig ioyddo Awmapay - put it into a fat fig (Holm. 214) or
Bdle eig BolPov i eic  Kpovpikiv kai rmepiokénacov oTéutl
aptov Kai 6nta povpve i kABave - put it in a bulb, tighten it with
bread dough and bake it in an oven or fumace (CAG 369).

Greatest care s taken for the tightness of the appliances.
Should sometimes a hole appear necessary: yvtpav £ dotpdKov
KQvny ... 1pfioov t£ttepol mov tpriuaoty adTig 10 odua - take a
new earthenware pot . . . and pierce four holes into its body (Gal.,
Ther. XIV 291 or &yov 10 &yyog népov Sicx tiv éEodov - the vessel
bears a hole for the removal of gazeous products (CAG 26), the
insistance on sealing - giloocis is by far more common: xKepduiov
Emuerds  gipov - seal carefully the vessel (Holm. 495), éotw
mEQLUOUEVOV TO dyyog - the vessel should be sealed (Holm. 504),
veg eig Kavov ayyeiov mepipuyiov g 10 &0og - put it as usually in
an new and well sealed vessel (CAG 52). giuwoov Bikov 4codoc -
seal the flask securely (CAG 303). Thus, the properties of the cover
or stopper are mentioned in detail: 70 zdua duov - the cover shall
not be baked (Holm. 480, 483). ¢iuwcoov uete  mopiudyov
rniokapBavov 10 otduw Pixov - seal the neck of a flask with fire-
resistant earthenware (CAG 38), or eig Aomdda drydvotov Bodov
TOUQOOV TGUOTL YaAK® - put it in a non pewtered pot and cover it
with a copper cover (CAG 220), furthermore: Ai6ov @piyiov gig
xvtpidiov korvov  ufdidovieg, eito mepimnloivres Eobev,
EmTIOEVTEG 8¢ mOUO TETPNUEVOY - put a phrygian stone in a small
new pot, smear it with clay and cover it with a cover bearing holes
(Gal., Comp. loc. IV 727), ybtpa mouc tetpnuévov éovow - a pot
with a cover bearing holes (CAG 654). The tightening is brought
about by smearing on the system with clay before heating: 7188001
elg 10 Kouivovg yitpag Kaivos mepinidoavies TnAd - they put in
the furnace new pots smeared on with clay (Th., Lap. VIII, 54),
TOUGoCS 10 yuTpidtov mepimiincov 10 mue: - cover the pot and
smear on the fittings with clay (Holm. 335), émiypicag &opoalig 10
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... TOUO HETC. TOD @KOVOUNnuEVov mnAoD - smear securely the
*stopper . . . with the clay you have kept (CAG 363), nepianidoog
TOg Gpuoviag - smear the joints with clay (CAG 362).

As substitutes to earthenware serve wax, resins, bread dough,
egg white: mepiniaocov 10 dyyos knpd - smear on the vessel with
wax (Holm. 553), nenoucobo 10 yutpidtov kol neplmenidobon Kol
otéatt - cover the pot and tighten it with dough (Holm. 276),
CVUTNADOOS T0S  ovufolas otéatt aptov - smear on the joints
with bread dough (CAG 223), piudoos pere {Bung ko (ot 10 Agv-
kov - seal with dough and egg white (CAG 332), noudoos GAott
kol wnA® - seal it with salt and clay (CAG 300), more generally:
wepimwiilol otéatt 7 knpd ) anAd 71 g Povier - smear it on with
dough or wax or clay or in any manner you wish (CAG 237).
reEpITNABOCS . . . OTéQTL T} YUy §) mporndAer 1 éAatokovigr 1) og
Povier dog ontaobuat - smear on . . . with dough or clay or propolis
or plaster or in any manner you wish and heat it (CAG 141).

The references on adequate depot vessels for medicines and
perfumes are extremely detailed: 10 xai gig dyyeio poAvpoéa
&yyfovot kal tobg dAafdotpovs {nrodot toiovTov Alov. yuypov
vop Kel Tukvov kol 0 udAvfdog kai 6 AlBog O to10070¢ . . . DOTE
8 Gupw Tnpovot, Kol T Wwuyp®d Kul TR TuKvh, urite o1évies o
v dounv un® dlwg Emideyduevor undév - that is why they put
them into vessels of lead and try to secure phials of alabaster, a stone
which has the reguired effect: for lead is cold and of close texture
and stone has the same character . . . so that vessels made of these
materials keep the perfume well for both reasons. their coolness and
their closeness of texture: they neither let the odour pass away
through them, nor do they take in anything else (Th., Odor. 41), un-
guenta optime servantur in alabastris - ointments are better kept in
alabaster vases (PL, Nat. hist. XII 3, 19), or onotifecBor Sou
00N TVYYGVEL év Kifwtiols prAvpivols avotiotois. Eotl 6 01 &V
yapToic ) QUALoIC ypnoiuws mepideitor . . . wpos 0€ 1o Dypi
popuoxa dpudooel DA nioa € GpyUpov B DGAOV T} KEpLTOV
yeyevijuevn, Kol éotpaxivn 8¢ 1 uf dpoid evbetog, Svlivov o€
Soa éx mbov xkataokevdietal. & 8¢ yuAKke Qyyeio Gpudocel
wpos Tk O@BoAlikG Dypa xoi Soa 81 6Covs ) micons Vypas 1
kedplag oxevdletal. otéoto 8¢ Kol uveAOVS &v KaoolTepivolg
arotiBecOor - odoriferous drugs should be kept in dry Iime tree
boxes; sometimes even paper or leaves may serve as wrapping
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material . . . moreover, liguid medicines should be kept in containers
made of silver, glass or horn, clay of close texture and box tree wood
would also do; copper vessels are adequate for eye drops and for
preparations using vinegar, turpentine or cedar resin; keep fats and
marrow in tin vessels (Diosc., Mat. med. I 9). It should be mentioned
that already at minoan times perfumed oil is stored in broadnecked
alabaster vessels'’.

Furthermore, of primary importance is the role of fire, most
essential element and determinant factor of all chemical processes: '
TpGTOV (iTiOV Kol pdAiota tis 0Ang Téyvig 10 mhp E0Tiv, O
Kol tov & otoiyelov nphrov tvyydvov - for fire is by far the
determinant factor in the art and at the same time the most essential
of the four elements (CAG 78). As a matter of fact, of actual use are
rather simple devices, e.g. bath or kitchen ovens - Badaveia or
omtdvia, the recipes focusing mainly at the way of heating. Indeed.
The type of wood or coal has always been the object of careful
observations: ypelor &€ GvBpdxov GAdov GAAN. mpog Evia yiap
{nTovot tovg podaxovg, olov év toig o1dnpiols . . . ipdc 8¢ TG
Kopivieg kol tag  GAog Ttéyvas GAAn GAdoig  ypriciuol.
éumvpetecBor 8¢ dproto ovki kol éAda - but different kinds of
charcoal are used for different purposes: for some uses men require it
to be soft; thus in iron-mines . . . for the crafts requiring a furnace
and for other crafts various woods are serviceable according to
circumstances; for kindling fig and olive are best (Th., Hist. plant. V
9y or Eyer {VAoig EAvivorg - use olive tree wood for heating (CAG
362), kavoarte év dagpvivoig EVAois - bum it by means of bay iree
wood (CAG 180), 71 xduivog xaiéobo {VAoig kui  Aemipoig
goivikov - the fumnace should make use of palm-tree wood and
leaves (CAG 188). The amount of heat - 1) tdv pdrov rocdtng (CAG
147) , 1s scrupulously given : €meiter éyerv, avakivéov g  pm
PpUYRN, paABaxd mupl - then boil, stirring it so that it may not be
bumt, at a gentle fire (Hipp., Ulc. 12, 414), &vBpaxi( éyxpbyaviog
Gypig ékmvpdoens - keep it into glowing embers until it bums out
(Diosc., Mat. med. V 109), éntnoov élappoic gooi - heat at a gentle
fire (CAG 155), édagpd mopi Undxaie - put it over a gentle fire
(CAG 391), BdAe émi  6epuoomodiag un Eyovons 710  wip
ditdmvpov, GAL’ énl Beppoomodiay mpaeiay - put it over the fire, not
a vivid but a gentle fire (CAG 60), éooov kaicobo1 év iop mupi - let
it burn at a uniform fire (CAG 76), while quite common is the
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warming up in dung - nvpoxdrpos (CAG 311y mvpooog éviiber
eig kdmpov opviberov - heat it and then put it in poultry dung (Leid.
370), dog omtaoBor év immelg xdnpe 1 ovelg 7 olg Simote
ovuuétpe Bepuocip, 1 11 Poctdler i yeip avOpdmov - let it be
heated in horse or donkey dung, or into any means that bears an
analogous temperature, not exceeding what a man’s hand can stand
(CAG 141) or 60 Euntpe xdnpo Podv - put it in fresh beef dung
(CAG 300).

Testimonies on antique laboratory technigues are rather
accidental, as they are usually found in textes having broader or even
different aims. Nevertheless, the importance of the procedures cited
remains evident: critical inheritors of old traditions and forerunners
of recent methodology, they constitute a primordial parameter in the
evolution of ancient greek science and an important factor in the
construction of the medieval world.
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PAGINE DI ODONTOIATRIA E DI ODONTOLOGIA
NEL MONDO ANTICO
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SUMMARY
AN OUTLINE OF ODONTOIATRY AND ODONTOLOGY IN
THE ANCIENT WORLD

Dentistry was surely practiced in ancient Egypt, Mesopotamia, Phoeni-
cia, Etruria, Greece and Rome, but odontology arose only with the dawn
of Greek science. One may find the first references to a rational odonto-
logy only in the fragments of the Pre-socratic philosophers and in the
Corpus Hippocraticum.

Aristotle was the first to treat odontology under a comparative anatomo-
physiological point of view. Celsus and Scribonius Largus got their mat-
ter from Hippocrates, Aristotle, the Hellenistic anatomists as well as from
folk-traditions, but payed attention rather to dentistry than to odontology.
Finally Galen gathered all the knowledge about odontology and dentistry
from Hippocrates up to the Hellenistic anatomists and organized all the
matter in his monumental teleologic and theological system, that was
inherited by both the so called iatrosophists and the Byzantine physi-
cians.

Dalle origini ad Aristotele

Quando, nella seconda meta del secolo scorso, in coinciden-
za con la nascita dell'Odontologia e dell'Odontoiatria come
branche a sé della Medicina, nacque la Paleodontologia, le ricer-
che e le scoperte paleontologiche e paletnologiche avevano gia
raccolto e messo a disposizione della nuova scienza migliaia di
denti, vuoi singoli (e, quindi, o caduti spontaneamente per cau-
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