; Th!&dl.hmlbmidno(mhmlny. Official Pharmacoposise
ine, such as the mwu Pharmacopoeia” (1],
s

n with eveniual poentinl risks, during the whole defined of experted du-
of the therapy,

\_Smu-ﬁmd\nmdb,mmmmlc fix the guality Jevels below which

drug cannor be ocepusd for e, in an extemporaneous pharmaceuicl pr-
“magnal”, a5 well ms in an officinal preparation, that is made up by

manufactucer (not in 8 pharmacy open for the publich, w be, then, sold in




186 —

In fac, wnlike the former Pharmacopociae, modemn Pharmacopocise arc oo
langer collections of peescriptions, or descriptions of pharmacentical preparatians,
but they have been transformed substantially 10 bevame & collection of prescrip
sencral methods and requiremenss for good production and quality control
of druge and pharmaccutical prepatations. In other words, they have taken aver,
more and more, the natare and the function of & *druzs analytical codex”, 10

by manufacturers, by operators, wha have 1o verify thar
the fixed safery limits, and by pharmacists, wha have
an icreplacesble role when s drug is passed from the production to the
distribution: all things in order to guaranree good remedies with 2 ratiorl
sherapetic use,

Specifications, sble on an inwernational level, foc the guality contral
of many drugs, and consequently also for the plant drugs, ore indicated In the
« Internationsl Phatmacapocia » by the World Health Orgnizstion (WHO), Bar,
these requitements and the recommended analysis methods do not have meces
sarily 4 Jegal status in cach country, unbess this is indicated explicitly by the
pertinent legislation; they are just supsestions, so that each couatry can fix soome
national spevifications on 4 comman bass. So, each state, membes of the WHO,
is suthorized to include a translation of all these recommendations, or just of
some of them, in its Matienal Pharmacopo

The fiest snd the sssond editions « Tntemmations! Phasmacoposia » [2],
have found Imsplration regarding analyticall methods for quality conteol, especially
in some national ot regionsl Pharmacopocise, which employ complex analysis
methods, (needing sophisticated npparatas) and specialized technicians.  About
medical vegetable drugs, these technigues cannot be abwoys employed in the
place of origin of the plants, from which drugs aze decved, or in the coatres
where dry drugs are collevted aod sent 1o Industral lboratories, where. they
are used, for exsmple, to prepare cxtaces, or as constituents of specialized offic.
inal pharmaceutical preparations, the socalled « medicinal spocialties ».

In the present shird edition (1980 81) (3], the Tnternational Pharmacopocia
leavés. room, ss much as possible, for teadivional chemical methods of sseay,
which are not so fast as the modern physico-chemical methods, bot can provide
relisble results, and in addition it indicases some very essy meshods of extraction
und separation, which can have a grent practical utility for the control of raw
veperable drugs

oday the tole of modern Pharmacopociac is becoming mose and more i
portanr, because specifications and methods listed In them cn be consulted
and used by all organizations o operatars who are interested and allow to carry

ty evaluations, expecially for drugs, in every phase, from
on the market; in other words, before, as weell
a5 after, their [ntroduction in the process of production, uatll the therspentic
wie of the pharmaccatical preparation.

Specifications n-gj':rcncd in the Official I”mmxupﬂﬂ'l! and relative to vege.
table drugs described in them represent sistements necessary 1 control the
qualisy of these drugs Sathe quality contrat (FLL. X, Xl 1 P 4) s ons
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tuted: by all thove various operutions shle 1o guarantee that drugs, and producrs
derived from them, cortespand to- the specific requirements of identity, geauine:
ness, scaivity and ather chamsctcristics. These statements must be able to guat-
antee the efficacy of a drug, with grealy reproducible pharmacological effects
in the clinical wilization.

“The pharmecologicelly active coutent of vegetsble drogs and of pharmeceut-
<l preparations desived from them represents & very importans characteristc of
the quality of these medicinal products

Pharmacopoeise describe methods for the quantitative analpsis of these
wonients and fix, in cach monogrph, minimom and maximum limits of accepta-
billty, necded o obiain uniform actons and effects, or limits, beyond which &
sample must be discarded. However, prople wha have to use drugs may emplay
also methods differens (for example, more sensitive] from thase described in the
Pharmacopociae; fn other words, one May uie, 10 €AY out an assay of a deter-
mination, s method employing the high performance id  chromatography
(HPLG), instead of 2 nonspevific virimerric method, or of the thinlayer chro-
matography (TLC). B, in cose of dispate, probasive aalysis methods are enly
those describod by the comresponding Phasmacopoeia.

Abut the numerous other drugs, no listed in the Pharmacopoeis but used
in thesapy or employed in industries to make up specialrics or specialized prep-
acations, methods already known in lirerature. must be used.

However, they have 1o be vesified, uniformed and described with full de.
aails, to carry our compurable results; in addition, these methods must be con-
firmed by official authoritics, So, an *Intemnational Codex of officinal drugs
dmud fram plants® needs 1o be created by experss from several nations, coordi-

nated by an intesnational organism, that might be the WHO,

1t s well known that the content of scive priosiples In each vegetable drug
I8 nax constan, varying somctimes in & large measurc, depending on geoy d
source and habiear in which the plant vickding the drug grows, on cultivation
coadliions (if the plant is-cultivaed), on the vegerative stape and the scason
during which the plant is harvesied, on drying und sweing metbods, and on
other conditions or factors which, in smaller or greater measure, exert their
inflaence.

In addidon, we have 1o uke into consideration that the therapentically
sctive puinciple of u drug, because e is one of the metabolic producs of the
plane, i always present with other substances, produced through other metsbotic
pathways, or with intcrmediate proshices of the metabolic seaction chain yielding
the-active principle itself. Generally, these substances indkice @ phasmacological
=ction different in their intensity, or in their quality 100, and; sometimes, com-
pletely opposite 1w that induced by the therapeutically smportant principle. Their
Separation during cxiraction processes, 10 fitrase the therapeatically sctive prin-
dple, is ot akways casy. However, it may be weful to be able 1o individuate,

alio extimare quantimatively, these substances, capecially when they would
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Enduce wndesiderable or dangerous effects. And alo if these substances nduce
tuncrional modifications in the nature of the chief sctive principle, it fs alwiys
uscful 10 be able 1o defive quiniitative ration of the principal active conmitveat
10 the secondary oacs,

The search for and the away of these substunces ure needed when their
presence s cerain in pharmacentical preparations, because they cannot be elimi
nated through extraction processes. 1€ this presence, bocause of dangerous of
undesirable effects in the organism, may be a source of risk, it is neoessary.

peecise mazimum limits. Al these requirements are @ part of the ml;uul
controls described by Pharmacopocise, sbout drsgs lisied in them.

These problkms alwiys come 1o the siention of Committees ctmusted 1o
elabosate Pharmacopocisc, and do not always have an easy slution,

To ke an cxample, one can talk about drugs employed very commonly
and registered in the largest part of National Pharmacopocisc in focce; analytical
wontrols demanded by he European Pharmacopocia, with reforence to. these
drugs, have been sccepted by all Member States of the Convention pertincat to
the Pharmacopocia nemed above,

“Belladonma® (leaves and fowering tops of Atropa. bellodonns L), as our
Pharmacoparia and many other Notional Pharmacopociac in force demand, does
noc bave to contain less than 0.30% ol alkaloids (calculated us hyoscyaming]
n the drug dried at 100-103C, Similarly, “Hyoscysmus™ (leaves and flowering
tops of Hyotcyanius wiger L) does not have to contain less than 0,03% toul
alkaloids, apd “Straoniun” (leaves ond flowering sops of Dors siramorium 1)
does not have 1 contain Jess than 0.23% tota

It s well known that these alkalokls cotsise makaly.of the siropine byoscy.
amine group, together with a smaller quantty of hyoscine (scopolamine), in
different. propersions in diffesent

The quintitative assay of allaloids is carried out by titzating the drug

imetric. asay). because of their basic group, and so gives information on
the quantitar in cach drug, of atropioe/hyesciamine group-oscopolarmi-
ne, and does: not allow to distinguish between hyosciamine snd s raceme atr-
pine. Atropine is stabler than its levorotatory sicteoisomes, and its elfects on
the auloaomeus nervous system. (antinusearinic. effects) arc significantly lower
iabout 30%).

The prescnce of an oxygen bridge beiween the carbon atoms in the 6 snd 7
positions of the tropane mucleus of scopolamine is essential for its effects on
the Central Nervous System (CNS), that are differcnt fromn thote induced by
stropine. In fact, scopolamine induces more evident centmal effects (89 times
highes); low smounts induce depressive effects {ar. therapentic doses, wopoli-
mine causes drowsiness, fatigue, amnesia) and, an the comrary, high: doses
induce excitatory ffects on the CNS, such a3 restlossness.  Awopine, ot low
doses, canses 2 moderate cenural excitaton; with higher doses, these effects
become mare prominent, leading w restlessacss, irviability, disorientation, hlﬂu
cinations and delirium; with stll larger doses excitatory effects are followed by
decp depression. with tesplatory poralysis and deatb.
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Thas, it is necessary not only 1o quantify the total smount of alkaloids
comrzined in each drug 10 be wsed, buy also 1o define the asciamine to-scopola-
mine ratio. For this purpose, the Eutopesn Pharmacopoeis demands the carrying
out of an analysis by TLE, that makes koown, with good spprosimation, this per.
centual Tatio, comparing the chromatogram of an cxiract of the specimen testod
wi:h the chromatayan o o welerace soion of use olid, i siable
and in the recipeocal ratio as they are found in manure. This ratia
Ayooeimie fcopolstioe &, soprctinaioey 20{1 e *Belaiosos”, 471, for
poyup, 4/1 ot “Stamorhun. A stall gy I desrbed, . our
i force, also for the flold extruct and the dry extract of *Bells-
danna”, n:l in the last VIII Edition, for the extracts of “Hyoscyamus™ and
#Stramonium”.

By this assay, it ix possible to evidence also eventual adulserations of effic-
inal drogs. In fact, for example, in some other species of the genus Afrope,
us A, pallidiftors wnd A, acuminata (Indisn Belladouna), which can be macketed,
leaves have = scopolamine content very much higher than that present in A,
belladona, going up w 13%, vr even 309%, of the toral alkaloid content,

In chromnatogran of the extract of the drug
spots e t0 the presence of apo-atropine (originating from dehydration of atro-
pinc) and of wopun3ol (originating from allaloid degeadation), ouly sehen
amounts of these cxtracss, applicd on chromatographic plate, and comresponding
10 well known drug amounts, go up 1o limiss fixed in the assay of the Pharms.
<opocia, for cach drug in the respective manograph. This requirement. indicates
hat drugs themselves have been drind and conserved well, s thai o detcciable
slteration of thels therapeutically active pelnciples has oceurred. Excellent qual-
ity drugs satisfy these demands.

By this same sssay, one can show slso the convenion of hyosclamine 1o
sroplc, b, vhen sodun »ilm: s spraved on chromatograms, the reddish
brown spoi. bocomes greyish

Many other cxamples ..( e quality mmrul may be taken however, 1 am
yoing to talk oaly about “Cascara® and the Liquorice® both very. uwsed duugs

“The quality analysis of the active principle contsined in Rhowans pursiis
s DC, bark (Frongaa purrbima (DC) A Gray ex 1. €. Cooper) demands
minimum amount of 8% hydrosyanthracene glycosides (calculated as cascaroside A);
oot Jess than 609 of this amount consists of cascarosides, also caleulated s
cascaroside A, The descibed assay method to be employed for the experimental
coarrol allows, in fact, 1o distinguish bewesn cascarosides and hydrovyanthescene
heterosides different from them. In fact, cxcarosides (Cheterosides) are the
aveosides best volerated by the onganism, and induce n lexative effect; on the
conteary, Ovheterosides, thar have the "oses” connected by o glyeosidic bond
in the 6 or 8 m;m-. b iprind o ditigtglasye

may oo

Ths, the ﬁsbu in cascarosides the drug Is, the more it i esteemed for

therapeatic wse. 1n addition, un assay, carried out by TLC, allows to show the
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presence of frec e: bound. anthrones, and, so, w0 eliminate the drugs in which
the presence of these substaiees b demonstrated,

However, :lm assay exclades the necessity required by some precedeat Phar-
macoposine, 10 use the diag oaly one year at least after colloction, because
during this period anthrones can change into dianthroncs or anthraguinones.
The same sssay allows 1o show the eventusl acdition of barks of other nwt
aificinal species of Rba such as R cathariica and A. alpiss,

A few words slso sbont the "Liguorice™ (Liguintiae radi, T, Eue) (Gl
cyrrhiza glebra 1., A good quality drug muse contain at least 4% glycyrshisinic
scid or glyeyrehizing bot it dun nar have to cwatain glycyrrhetic acid, that is 2
depradation. prouct g froin. glycyriblaiok acid and ks able 10 mdm
e lcouicolt s ik lfoce twpical of this drug, for exsmple cdoems,
quantitative measurement of glycyrehizinic scid is a spectrophotomenric assay, lﬁu
hydrolysis and separstion (by TLC) of the bera ghyeyrehesic acid sa originated.
The presence of glycymhetic acid, eventually eriginating from hydiolysis following
heating of the drug in the presence of water, or alio fram treatment with acid
or basic. mmu, to produce pure glycyrebizin, in shown by TLC.

quick and easy test allows o discard & drug completely o par-
dilly devoid of ,,\mnmm also without aut quantitative assay.

Bnqulml\mu and tesis described by the Eumpm Pharmacopocia and modern
Pharmacoposiee for a cortec: quality control of the mos: employed vegerable
drugs rexclt from & hard snd sccurite esperimental jointwork done under the
supcrvision of experu, in Iaboratories of several countries, and can be- applied
also 10 pharmaceutical preparations dbtained £rom. the

Joint rescarchis. s -expétiasents dne- trore i progsoss-and ay. bo-teally

glucuronic actd  glusuronic acid
GLYCYRRHIZINIC ACID
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wietul, a0t only for pharmacological-therapeutic applications, but alka for mar-
keting and social reasons. The mose important cxample §s that of opbum and
its pharmaceutial preparations.  One does not nced 1o srens the importance
of this desg, from  sanitary-phacsmacological, bar also sncial, viewpoint to which
the demanded quality requirements ase of goeat interest. Experiments in prog-
rexs by the Committee for the Evropean Pharmacopoeis are trying o clsborate
# method which makes it powsible t0 assay, besides morphine, also secondary
opium allaloids; codeine cspecially, and, in addiion, thebaine, nascapive (nar-
cotine) an papavarine, This method, employing the HPLC, might sbstie
pravimetsic and diimeseic meibods, generally demanded by Pharmacoposise in
fosce, including the Tntersational e, by which morphine only or toul alkalids
are dotermined. Thus, this method makes it possible w messure cxactly, for
the therapeatic activity, the content of the several sctive principles, in addition
10 motphine. Then, because the ratio smong. the alkalolds contained in the drug
is modified ia specinens coming from different geographical sources, this method
can help 1o know the placs of origin of the dmg, in the case of an ilict trade.

Charactesistics of o drug or a procloct mast be cxamined and investigated
through data obuined by quantitative analyses carried out in ome or mere
spacimens taken from the marerial whose quality one would like to know or
10 control. To assess the reliability of data-obtained by & parvicular assay moth-
od, we must ot forget the importance of the process following the sampling,
thar is. generally not described by Pharmacopocise.

In the case of raw vegetable drugs, which are generally “nor bomogeneous
products®, processes must be fised for each kind of drug, trying as much as pos-
siblo 10 employ constans rules for srandardiving the sampling.

The speciien must be, as much as posible, “representative” of the ma
terial, or of the amount of material o test or 1 control, In this case, not only
sampling processes, bat alio the sisc of specimens are really important, Thus,
the possibilicy to be withdrawn must be given 1o cach constitueat of the sample
» lyzed; in other words, the sample mmust be, besides casual, sufficicntly
large 1 allow that also foreign matter, eventuslly present, can be contained in
the sample.

Sometimes, when the size of the lot of material to be analyzed is large,
it may be useful 1o enllect more samples, In order 1o analyae stadisically obtained
daa and then 1o estimate their variabiliry

In the case of pharmaceutical preparations or of extracts, processes ind
recommendations for *homogeneous products” may be wsed.

Sametimes we may need vo collect one saple o analyze during the process
of extraction or production of the pharmaccutical preparasion,

Methods for quantitative sssay mumt be seproducible and statisically uni-
form. 1In other words, their aicusacy and peecision must not diffor among sevesal
amalyses or among several Laborstories where analyses are carriod our. Quanti-
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tative. ceshustion of resuls-and of their wncertain degree Is, in fact, necessary
whan active principles concentration s determined, both 10 know the devistion
from the required concentration and w obey the statements fixing high and low
limits acceped for the real concentration of the product tested.

About drugs contsining essential oils, our Pharmacopocis, asd the Hamopean
ane, describe an appararus for the determination of the cssential eils in vegetable
diugs and, for each drug, all specifications (drug amount 1o be distilled, time
and e of sicam distllation) arc indicated, [n order to camry out reproducible
and: constant results.

1t is known that these essential oils consist of & mixture of many volatle

it ive and quantitative raton wing these consiimuents i the
irs aromatic and medicimal properties.

In Pharmacopocise, some physical (for example, specific demsity, optical
roution, refractive index) and chemical fester value, eontent in eatbony com-
pounds and othens) charcteristis are required, all in accordance with official
valnes published by international organizations for the study and the coniral of
casential oils, as the IS0, the AFNOR, the UNICHIM, ctc. However, the
contiszeace with these values demonsirates orly in o very approvimae way the
constancy of the' qualifative and quantiative composition of the essential oil,
also I it secms to b in conformity with sequitements of Pharmacoporiac

Today, it is possibe, by parchromatographic merhods, to give & determinant
counitmsan i he qualty. st of St ol

In fact, one can compare the chromatogram of an esensial oil, tested for
2 quality control, with that of a genuine esscatial oil which, through the analysis
of many specimens, may be regarded as a *standard” chromatogram,  So, it is
possible 1o ientify and messare, among so many consituents, those which arc
particularly imporians for th omatic and medicinal properties, controlling
in & more precise way the conformity with the roquired guali

Research groops, volhn‘ on monographs showt essential oils included in

, are going — for & beer quality control — toward of
this method comparable with standard samplex, slready used weccssfully n TLE
for substances identification.

In addition w determining the content of therapeutically active principles,
another way for the quality coatrel, Is, as shown in the examples meationed
above, to check the presence or the absence in officinal drugs, within fised limirs,
of substances orlginasing often by fission or enrymatic degradation of main active
principles, that ase modifications due 1o several causes such as, firsdy, an unsuit-
sble process of drying or collection, of & too koag storing, especially in an
unsuitable or unhealthy place. Thinking of the example mentioned sbove, of
“Belladonna®, important Information may be piven the chromawographic sssay
mentioved above.

With refercace 1o this problem, the musm,- of pure reference subsiaces
s panicularly important. They ure t0 make wp sefercoce solurions
be employed, for example, in m.-mm irics for comparative mesurcment

of absorbance, ot in TLC for semi.quantitative determinations, Whea, sometimes,
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it is impossible (o ges chemically purc subsiances, ome can wse saitable dry
extracts, whoso high content of active principles has been already deteamined by
spectrophoramerric or chromatgraphic assays; these extracts. may be employed
as Mﬂa&v substances in several assays. In fact, in accordance with the Euro-

ia, 2 kpown extract of this kind is employed to recognize and
ikl 4 et 41 ol o Mol Sensa et o
tifeiis Delile) and of Tinncvelly Senma (Cartiv angussifolls Vohl), the four most
imprns seamosides prcnt i these 1wo drugs: seonose A and B, wlich

thrones of rthein, and sennosides C and D, which are hetero-
dllnlblr:/:n nl rhein and aloe-emodin.

7 CLUCOSE +
SENNTDINE A e B

{4lon-smedin)

7 GLUCOSE » SENNIOINE C

(rhein)

s10E




— 195 —

Reference substances, mabuyseliy 10 find, are necessary also for trying
0 identify major sdulterations of essemial oils, whose constituents are known
to be, often, many tens.

Useful. information for he quality control comes. alo from results of some

pom spesiic ests, for example ashes alacs, water loss on deying (3¢ 100105°C),
determination of water soluble extractive (*Liguorice”, “Gentian® or, for some
pasticular drugs, viscosity, swelling index, or some hiological assays, such as bitter-
hess. value for hitter drags (" Gentian®).

The problem of vegetible drug uality conssol involves also that of control
of contamination by pesticides (weedkillers, inscciicides, fungicides, heavy met-
ah), of micobisl contmmination, and, eventually, contamination by radio-
nuchides.

Alio if the isportance of some subsuances emplored to protect and imprave
the vegetable production and to protect stored produces, is. undoubted, we must
1ake o consideration. possible dangerous effects induced by residues. of these
substances, eventually present.

Few yoars ogo, some sushore (Schilcher (4], In Germomy, 1982 Avindehons
andd cowarkers [5], i France, 1981) poblished some results of shedt investi-
gations, carried out for this purpose, en drugs and their extsactive preparaions,
withidwwn from the market. Mose than 50% of drugs tested. showsd the pres-
cace of heavy meals or residuss of orgnophosphorus pesticides. In addition,
s 13 ofthse specizmns o drvs, wlich were umong the ot commarly
e, wmounts of residies found excooded limits fixed by regulations for food:
B i sl eparaton sk i 1781 3 8 rk
dhics of pesicides containad In the drugs used.

Since it Is Impossible to probibit, in & gencralized and exremist way, the
use of phyto-phamaceutical products, becanse of consequences. induced by the
preserce of reskduct of thesc subatances in foodsrafls used for human and aninal
foeding, it is desirable that in w short time regulations will be created 1o fix,
for srukc drogs . el e for foodstuffs, the maximam amount, 5 ppm,
of each pesticide allowed in the dnugs and In extracts cbtained from these drugs,
and .\m bl 1 4 ey Enpoant.partula, tooh s e for ssploying

k harvesting,

Ahm mictobial contamination, several faciors may desernine the preience
of micronrganisms and theic diffusion in the plan: kingdom, that is due expe-
cially 10 cultivation and barvesting conditions, as well as storage and eansport
conditions.

by temperature, homidi
phelogic and physiologic charsceristice, that ace presence of haire and emergeo-
Gies, chemical. composition of outer layers, presnce in the surface of polysac-
caridic mucous substances which can facilitate the adhesiveness and the microblal
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survival ut o low acidity: A high enough bacterial asd mysotic contamination
in vegetable drugs from different geographic origin has been demanaraied abso
recently by many authers [6, 7. 8, 9]

In the * Fs ~ Department of the School of Pharmacy at Messina
some years ago & saudy sbour baccerial contamination of sevesal medicinal plans
(Datnrs innovia ML, D. sramouisae L., D. metel L., Nicoriame tabocwm L.,
\cmr- oleander L, Lowrus nobils L, Lasandula amgustfolia Mill, Romsarius
ichsls L., Rats graveolens L) was cartcd out. vated

presence of & microbic comaminatin in these plants, it was observed that the
mast important factors secm 1o be the distnce from the ground and the
anatomy of the part used of the plant, besdes, obviously, those factors. elated

becaste of exposure 10 beat, methods of preparation or the different nanire of con-
‘taminants, more or lesy sensitive w0 heating; bur i & product is langely contam-
inpted from the beginning of the process, un sbundant residual ameount of
bacterial contamination i prescat in the faished prodect. In sddiion, there
is the risk coming from the persistence of subitances inducing tanic
such s eadosoxdng {rom Gramnegatve. bacteis, aod mycotosin.  Stsins of
Aspergitur, able to produce aflatoxing, ochratoins and sterigmatocystine, have
been found in *Hquorice root” (itwkoto and coworkers, 1978) (10], In tage leaves
avel Tormentilla thizomes (Potentils torssentills Neck) (Lutomski aned coworkers,
1980) (111

Negretl (1983) [12] showed the existence of microblal contaminarion also
in some phyotherapeutic products, such as tincruses, fluid and dry exiracts, and
essential alls

The European Pharmacopoia (11 ed., 1983) states requitcments for the
miciobial contamination control of producrs mor required to comply with the
ienr for seenlity and teses for specific micsvorganisms (entesobacieria and romme
other Grammegative bactesia). The Tealian Phamacopocia, IX od. (1985, wol. I,
P 309) gives information about requised microbologienl characteristics of phar.
maceutical preparations for parentersl, toplc and oral adminittration (powders,
capuutles, mblens, syrups, elixirs, ete); but it states na particular requisements
for vegeiable drugs.

Dirugs auuse b devoid of Emdu:wm (Salmonclla, Escherichia coli), Pseu-
domonas scrginoss, Streptoceccus

Limits, almost wmuu mplnd nl:nm conamination wnh viable micro-
onganiams (not pathogenic), per gram of drug, mast be values with & magnitade
oeder not higher than 10°

This value i an index of a conramination lexl, acceprable in practice, and
points our a large enough contamination. Tnstead, strict limits must be ssated
and applied 1o finished products, both for pharmaceutical and for cosmetic use,
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However, it § always comvenlent 10 limis vakues of the ini
amount in raw materials, before imaission iata the transformation process,
can belp to climinste a potential contamination of the finished product or remai
g, sodotoxing and mycotoxing, and abo to wveid long amd heavy soccessive
processes, having peot efficacy | the product is 00 largely contaminated since
the beginning.

To treat preventively vegorable drugs with dry heat of in sutockve of
with X, wlraviolet o¢ gamma rays, to destroy eventually presens parasites, bactetia
ol et I fin 54 chcsp . e Ooe of e desoouminaion methods,
sometimes used, is the trestment with eibylene oxade.  However, this method
s not devold of dissdvantages [15). Since it is a srongly resctive epoide,
it intotacts with many sebstances present in vegetsble drugs, 13, for example,
alkaloids, amines, essential oils, lctoncs, cic., producing their modificaions.
Drugs containing lipids or peptides, following treatment with sthylene axide,
produce, if shaken with water, o persistent foam, because of formation of sus-
faoeactive compounds. Diugs contalnlng pyridine (1obacco) or purine (coffee,
cacao, ete.) alkaloids, anthraquinonic or cardiac glncosides, ot cssential oils show
4 linde decresse of thelr activity, Edbylene axide acts on sposes, avolding theie
encapsulation. I drugs, with the residual water, glycal and polyethylenc-gly-
eolechers [12]

D SHOUE T
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and especially chloro-2ethanol, can be produced [13]
I-].-(‘:-(_.‘lﬁ + KO + HO = CICH-CHOH + KOH;
o
In sddition, chlorocshyl esters can be produced following the interaction of
chloro2.ethanol with organic scids present:
CICH-CHOH + HOOCR -+ CIHCCHAOCOR + HO

beavy resctivity, shown also in lsreversible proteln alkyliion and Bock
of many ensymatic and metabolic. poocessts, the taviity of its tansformation
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prodicts 131 mnd o kow g sy (13) e slied wih 4 gt
concern regarding an eventual residue of this gas or ks eoeversion products
procesed drugs. So, & direct consequence of the e of mmumn.d:
necessity o fix strict technical conditions 1o be observed for s

and 1o state limits, in plmoedmiorm(dnsdmhﬂupmdlnd i
trassfocmation prodhcrs.

As appears from what i said above, several and differcat. problems occur
ol s b fced i ihved 1 pscice, 15 gt 4 vl cvteion
of the quality of vegetsble drugs, from the e distribation. a5
 simple pharmaceutical form — salid or liquid, in mnﬂ:le container — ar
o8 an excractive compound o be used as a constivuent of a complex pharmacoical
preparaiion.

The fiest control mast be cartiod out on the raw drg erpanized (leaf,
Towsr, fruis, #eed, bark; roon) or unorganised (excreta or secreta from the plaats
e, essential ol gum, oil, cte.), immediaicly when it arsives i the store, and,
then, during the period of storage, watl it is wsed

jule is needed to be followed in s ana-
Iytieal course, developing through three phases: morphological evahuation,
ical cvaluation, biological evaluation.

The first evaluation can exclude the others if it shows the drug as not
corresponding 1o those. microscopic and maceoscople characrerintics necessary 10
ity tha g il ercly o shat e

The chemical cvahuation exclodes, also, the biological one if the sample
dom ot cormpond 0 characteristics required for A idmulhl\nn and purity
of residoes of pesti-
e Ve s, i o 16 i it . Oaisgamiedly’ sone
,mmpm

The bislogical evaluation conypletes the examination permitting 1o puatantee
bath the pharmacological activity and the absence of microbial contaminstion.

A complete operative. schedule for the quality contral of a tested raw drug
can be summarized 2y follows:

Drag
Botsnic nomenclature of the plant yielding the drug

1 o geogeaphical sour smcum and packing
orerefbid s gy -M sia prire=tyes s
Tndlcutons. on evenal proveses immeately barvesting a0 thelr selied
by o gt B g B ioni
1) Wi s — sy, st e
harscrerii

of identifica
oo a4
bbbl e sy
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31 Chemion-smalysical eoorol: — Tdenafication: reacsions
Usmnstupraphic. chuotse

— sy of voidocs of pesticite, bosey setals 0d conta:

4 Biological contral: — Phunmacologial scriv
Z D

Results of principal sssays cartied out would have 1o be marked oo the
label of the drug package

Genennl principles and rules for good production and quality control, de-

by Pharmacopocisc, can be regarded, in conclusion, as a basic guide, because
on their ground one can set practically the suinble processes good for each
omquizemet.

“The qualty coatsol of a vepetable drug o of a correspanding pharmaceutical
preparuion consists, after all, of the following steps, in sccordance with state
ments for n good manufaciure reguired by Pharmacoposiae (U, IX, wol. 1,
1985, p. 131

1) execution of all tests and wssays required by Offical Pharmacopoeise,
regarding genuineness, suthenticity and activiry, in 1 specimen of veperable drug,
0 be caployed in phammacy o for ceutical s

2) 10 decide and carry out, if it is necessary, other tests and assays, in
ddition 10 those required by official Pharmacoporiac

30 10 aocepe o dhcand o, vaied o ppl, bosunsd of analyal’ el

4) to analpze, sccept or discard, if it is nccessary, & product specimen taken
during the & process;

!)wmlﬂe accept o¢ discard o preparation tesdy to be marketed;

sscss the adequacy of storage conditions of drugs and their corcespond-
g ummv;- and phasnusceutieal preparations;

7) 0 assess the subility and therpentic effectiveness of the drug during
sotage, alio wheshes storape conditions are goods

8) in consequence of all olnervations described sbave, to fix the deadline
for u therspeutic use of the drug or the cotrespondent preparation tested

Obwiously, the coformity of 4 medicioal drug with requirements fixed by
Pusmscopoiae {with reference t drugs regisiered Tn them) s really Important;
but it cannot always, by itsclf, gusrantee the quality of the product, In fact,
theie statements do ot have 1o be regarded us regulations 10 be applied just
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when the drug is harvested or arrives in the store, o alio fn the case of pharma-
ccutical preparations obuwined from these drugs, when the manufactuting process
is completely done. It is necessary that sirong e xpmdlnibk e ol a
drug are gunsanteed during the whole wilizarion period.  So; the
is completely related ta the life of the drug or ,.o..mmn-.i preparations.
Fos this putpose, other requirements and spacificarioas can sametimes be neces-
sary 10 integrate the statements of monographs of Pharmacopociac; in additien,
specifications, ax complote as possible, must be fised for drugs mor registered in
Pharmacapoeias.

Thus, the compilation of an INTERNATIONAL CODEX, specfic for the
quality control, Is haped for because It is becorming more snd more necessay,

The quality coateol of medical drugs i strictly relared 1o the problem of
Bealth, that iy an unreacuaceable right, enjored by each man snd, through him,
by the entite society.

Bencfisial effects, which phyicians and paticats expect from Jn.p depend
il o 15 ey ety ol o Wl el
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