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Let o now e, pln by g, how ot can “resonsbly” comply with

e new multiste procedure of the EEC when it comes o regi
v i bk i, ROt 15 o ehli e e 0

tive of medicinal plants that is not & chemically pure product
Total o purificd cxtracis, tinctures, fats and cssential oils may be grovped.
single cutegory definable 15 *preparaions from vegetable drugs®: whatever
conzens of active or charcteristic comstituents, they are all mose or less

complex mixtures of nawral products,

©These preparmions from vegersble drugs thus range from sradicional toul
s through incressingly purified extracss 1o products with a high content
| b aciive constivents, which e actunlly marketed under names that suggest
i prodicts. The mos wellkown. case & certlnly silymatiis, o natural misture
of mm‘l produsts whose three principal constitoents, sllybin, silydlanin and
high percontages and practically constant reviprocal
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{#4) Prescriod at the Tnvernacional Googress am « Mociciral Plania » (Samscpekers (AR),
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1} Regutavorr Asercrs
NomencLaTURE

The problm of 4 cational, standardized nomendlature has beca satisfactorily
solecd for pure products, whethes symtbetic or extractive:

In the case of extructs, the siusation is quite diffcrent and, unfortunaicly,
confused, because there is no single, universally accepred way of naming on
extract

This situation creates confusion and uncermainty| it prevents the camparative
assessment of the pharmacalogical ik elinical resules obtained by different icams
of vescarchers and makes it impossible for the health authorities o compare
proprictatics comaining extracts of 4 given drug oo the busis of rational and

monencous names, thereby invokintarily backlng wrooness in doses and prices.
ARl this, let us make no bones abeut it, throws J\u‘miu on an entire sector
that is of no mean therapeutic — and market — impurtanc

e i e S N )
and rational naming of exracis

Let us make same p

In the ense of a toul exteact, it is essential o specify the name of ihe
wedicinal plant, the part of the plant used (drog), the physical form of the
extract and, if possble, the cxtraction solven: wed.

The medicinal plant must be vniquely defined by the botanical pame (genus
and species) and suthority.  Exceptionally, one can wse the name cited in 4
wellknown Pharmacopocia,

As to specifying the drug — that s, wherher lewves, roots, flowering tops,
seed o other part — theie can b no preertalmy. There is oo point in stating
that it Is the dry drog became drugs are customarily used in the dry smc.
When a freh drug is used, this mast be stated, becamse this facor s crucial
1o the compunition of the exiact

The physical form of an extract leaves no mom for uncorusiny cither,
since. total extracts are only cither fluid or dry or soft extracis.

With regurd 0 the nomenclarure of purified exiracts, i s decessary ro frame
ruler requiring that it be swied explicitly that the cxtracts have underpone @
process of purificnion with a conequent increase of the contents of u piven
group of active constisaents,

1t st be made clear ot the stare that wion i ot 4 simple defarting
operation bt & process that I far more imporcant in regard to the content of sctive

rcrense it apprecisbly above that 1n 8 total extract
ight be 10 have the name of the medicinal plant and of
her g ollowed by wrms such as antbecyanaside. o flasone o abkleid coar
plex™ ar liposoluble fraction (or complex
As per the purified exteacs, the indicaion of the physical siate may become
because they are praciically abways I the dry stase o7 are, in the
iposoluble fractions*, oily products.

“The names of total o porificd cutrects must shways be complete with the
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statement of canteat of active oc principal eonstitients.  Siace these drca most
appest alio on the Tibel of the proprietary medicinal prodcs, they must be bie
and clear,

Gurrent prictice here again s very variod: in many cases the generc
extract/dnug ratio is aill used, in other cuses the content of a given exiract
it expressed n various ways, while in others nothing at all is-said. In yer other
cases e names sugpest mistures of pure products Tather than cxtracts, as for
xample with *roual alkalois of Belladoana®, *Vaccimium mytillus snibocyas:

idea”. Fuilire to siate the percentages of alkaloids o sl ides. may
Tead 10 serious errors of evalution or tathes to overvaluation,

Expressions ke

— Aesculus Bigposastanum L. seods, ey hydsouleoholic extract consaining
20% total saponins caleulaial as excin:

— Cascara bark, flid extract containinix 3% hydroxyanthracene derivatives
alculmed a5 casaronide A

— Prurus africans (Hook.) Kalkm. bark, liposoluble fraction containing 10%
of Baitasterol:

— Ribes wigrnr 1., fresh fruits, anihocyaposide. complex containing 13%
of anthacyinosides:
wwoukd be sufficient 1o supply the clements for a basic knowledge that would
permit *homogencous” comparisons of coateat. between similar products.

ManupACTURE

The description of & manafscwuring procedlure, involving cither. teaditional
imetheds of cxtraction or special technologles, ralscs po particular probless,
s mmust spesify the extraction solvent(s), any purification procedutes, uny particalar
equirements o be complied with to avoid the risk of degradation, any inere
imaterial that nay need 10 be added w “adjuss” the content of to impeove
the usability o the extract,

The additions of the so<called inert matcrial muss be always fssifisd by
“adjustment” of the coment of active of characteritic constivaents or by seal
tochmological requiscments and must be always limbed w the least.

Mecdless 1o say that “adjustment™ of the aciive constiwent coatent means.
vatiations, in fact reductions, of modest vakue.

=Adjustments” greater than 10-15% should be mere sealissically called
adulterations”.

The preparation of an ektract 1s ahways  icky operation that requires »

s, which are the only guarantee of

composition, Tt is becanse the composition

of an cxtract i less casy o control than & pire product, that the process of man-

ufactore, meaning the combination of controls and operating stages, s cruciel
to comstancy of quality.
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Quawity Conrron, Dumis Exveacrion:

The subparsgraph “Snting materials” is u..mmds, 4 new element since
it requires data on the gquality control of the diyy

This does nor mean that drugs were ot bickstoe before the pew EEC
multi.state procedures came In. These would be no point in speaking of control
of an extract if the drug is pos controlked: we must never forges that the extoact
must be made “in the image and lkencss” of the drug. The bew elemen s
that, elong with the scientific dats, the tests. that the extract produces condusas
on the drug before it is extracted have o be reperted.

Some member Suies of the EEC, ic., United Kingdom and France, gave
mauch welght 1o this coatrol, with specific. guldeines fos its execution:

First there must be 4 general inteoduction, smring the wicnritic name of the
plant (genus, species, variety and 50 on), the wsed (vegetable dnag), the
habitat, place of harvesting, Tt s aleo useful 10 state whether the plant is wild
or cultivaed,

This geaesal inroduction shovutd be sccompunied by a bt description of
the composition of the drug. aording ko the most p-todate published findings.

The purpose of this informaticn on composition is, fafer alie, tw explain .i.:
knowledge buse on which the analyses of the drug and of the esiract des
from it are founded.

A drug intended for the production of exteacts must be examined or sesed

for the following purposes

— macroscopic and microscopic charscrers;

— Wentification by chromatography of the principal constitueats or groups
of constirents;

— wmay, m!mu, spesific, for the principal constitucnts; if there. it o
specific method of assay, the combination of nonspecific assay (colorimerry,
i e siavimeiric analysis) and chromatographic
identification sy supply saisfactary resu

~ moisture, @ very imporcant point indeed, because o high moisture content
may jeopardice the subility of 1 deug;

— beavy.or tosie meusls.

The subparagraph *Tesis on intermedinte. products” requires the descrlption
of the tests dane 10 chock the exluistion of the drug and to ensure the rational
trend of the various phases of cximaction, of any purification and concentration.
These intermediate tesis range from the westing of the pH (essential 0 wvoid
possible degradation) to. the titration of the. percolates before conenon o
purfcaton. These are tens that we conedet abeoluicly normal and log
They anyway show that the preparation of an extract is something quite difones
from 4 simple percalation and concentration.




DeveLorMizy ChEMisTRY

OF all the requisements of this parsgraph only the last two are relevant
extracts: physico chemical characterization and analysical developrment.

“The physico-chemical characteristies of an extzact are essearially the pH
walue (for all types of extract), solubility tfor soft and dry extraces), miscibiliny
(hor flaid extructs) in selvents commonly used in formulasoin of finished product,
total selids (for fluid or soft exizacts), alcohl degree (for fluid extrocts), loss
on deying for dry extiacis).

The are not just routine nﬂu, |=,x}. has its own value and importance
4 concennlog cither the subilty (pf, loss oo drying, sloohol degtec) of the
constancy of contcat of tosal exsractive maerial (otal salids) or the usshility
(it and st

An ackliional control must be carvied ut, L., the teir for microbial contam-
ination. Accepiable limits are:

bactesia, 1,000 to 10,000/
woulds and yeasts, ks than 100y,

. Coliform bacteria, Salmonella specis, Staphylococcus aureus, a The
poiot “analytcal devclopment” incldes descrprions of the metbods of identif
cation and nssay used to “know” the extract in all s aspecis.

Although some chromatographic. techniques, especially HPLE, have 1o be
considered a5 the most suitable for solving complex problems of analysis, vuch
s those that soofront one in the control of an extrace, equally savisfaciory
results can be obuined from o combination of nonspecific methods with specific
identification. techniques.  This s, for instance, the general peaciice of many
Pharmscopocias.

Unlike & pure producs, which has fis own welldefined analytial patsern,
an enirct i somedhiog mose comples, whose physiognomy is ever umitary: the

several points. In other words, there must be cross-chocks on several substances,
because enly by so daing iy it possible o have clements that permit & setious
study of the subility of an extract and of the phatmaceutical formulation in
which the exwact is used.

TvpuRiTing

16 the search for, identification of, and assay for imporifics that may be
found in n pure product constitute no simple problem, with extracrs the prob-
lem becomes & 3

Actually, 35 loag as onc docs not expoct to sbiain, in terms. of identification
and sccurcy, something tha the complex nature of an extract canoot yield,
even in the cae of extraces the problem of impurities can be tackled susccsfully.
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) Potemicl impurities originatiin, fromt the extraction process,
Two classes of impurities mist be envisaged:

W) products of degradation. This search can voly be carcied out o the

. o s sl i, v b

whose structures are obviously known. To ke an

pocmiar jagimt L stponiny o hydmayanihracene derivatives or
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of il extrmt (extraction, concenteation, purification, i any, drying) for degra-

dations o oxcur (enzymatic or chemical hydrolyses due 1o the working pH and

temperature_conditions, fenncotations). with formation of the cortespanding
aglucones, of their products of palymerization or of further degradation.

) restdund orgaric sulvents. Here ave s concerned mainly with dry or soft
extiacts aned oily exircts,

The preferable method of analysis is definisely gas chromawgraphy, given

ity and accarocy. The limits of erpanic solvent sesidues vary with the

i in the cose of ethanal, bigh values cui be acoepied, whereas for other

selvenis (methanol, acetone, chlorofos, ethyl acetate) the limis st be misch
Jowei, even of the onder of o few 1ons of ppm.

However, it should be ressonsble 10 accept that residusl organic solvent

Jimits are pot fixed bat can vary from product 10 prodisce according to its dossge

B Potensial impurities ovigheating fram degradation ar evidenced by exporing
the extract fa tivess conditions (beat, light, acid, buses, elc.

This stady is of grear importmce becasse it enables one, firuly, 1 identily
the changes that the markers may undecgo in the sourse of formulatian of during
. vty porbd of e N proer sl specilied rules regarding pl,
temperatore, exposure to Jight and o on are conplied Secondly, Tt enables
oac o define the physical siuie (fuld, dey o soft) of the extract and of the
finished product i whids the extract is wied. Tn ather words, If the stress
study demonstrates that o fluid extract o a fpid formalation (syrup, drops)
it not sable, it will be wise 1o opt for a dry extract or even & soft one and
prepare solid formulations (tablets, capsules).  1f biosvailsbility of markering
comiderations make a liguid fomulaiion prefesable, one cn reconclle these
requitements with that of suablllsy by prepuring granules for instant solution

C) External coutanimants

Given the extensive wse of weedkillers snd pesticides in sgriculiute, it is
cassntial 10 téat all prodocis. of vegrtable asigin for theim, This: applh
o cultivated plants, which may have been subjected 1o di
plants, which may have been contaminated by weedkillers andfor pesticides
istered 10 adjcent crops
Gus chramatography In sufficiently selective and sensitive for his pusposs
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And here we have 10 mention o very important polnt: althoagh the health
sarhorities all demand testing for forelgn eontaminaions, there are as yet oo
peecise rules with cegard 1o solerated limits.

_Since a solution 1o this problem has. 1o be found, inspisation

in the food indusery, where the problem has been solved, in that limits have
“been csublished for a whole series of weedkillers and pesticides tolerated in
Toodtudfs.

These limits need 10 be transferred from the food sector, ebviously allowing
for the fact that a pharmaceutical proici i consamed in tiay quantitics. com-
pared 1o fruit and vegerables and that therefore, percenuagenise, the limit of
external contaminants tolcrsble fo an extract can safely be higher than for food,
consumption of which is mensured not in milligrams but in huodceds of prams
at more.

D) Heary or soxic metals

This item endy the list of potential impurities in an extract.

Testing is done by colorimetey againss lead reference standard: the values
normally foand do not excoed few sens of ppan. Nevestbeloss, more specific
methods woald be bettes, 50 a5 1o desermine exsetly some twxic metals feadmivm,
chrome, ctc).

 Revusencr Sunstances

The identification of & pure product or an extract presupposes comparison
with & reference standsrd.  While for a pare product the problen does not exist
i practice, in the case of an extract the choice of the reference sundard st
takc sccount of the fact that it is a complex product, esentially » mixture.

An cxample: fresh Vaccimium myriilng froits contain numerous anthocyana-
“sides, 15 10 be precise. In a purified extract defined as * Anthocyanaside complex
of Vacciniam meyréilns containing 36% anthocyanosides”, they should clearly afl
be preseat, in the same reclprocal ratio as they are found in narure.

Tor a correet identification of this “anthocysnaside complex’ be suffi.
“clent 10 use 25 o reference substance one or other of the anthocyanosides present
In the bilbersy fruir, or will it not be better 1o use  reference extract that permits
3 global comparison, pot confioed to @ single constituent, even if this Is one
dhascteristc of the doug?

The answer is obwioas: given the complex composition of an extrac, its
identification, to be correct, must be performed againse another extract, which,
1o be accopted a5 3 reference sbstance, must comply with the followlng re-
Guiremeats:

— it comes from & drug. that complies with all the preseribed requirements.
of identity, comtent of aetive canstituents, e1c.;
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it mast have: boen pecparcd in conditions thar prevent any altezation
of the original companents of the drug;

entities oc as chemical families (alkuloids,

¢1c) 30 that a peecise map of the base compon

established, which will act as-a fingerprint for the extract under smdy in all
rouine tesis.

21 Foosore Prosyins

The new EEC regulations have two signal consequences: improvement of
quallty and Inereased production costs of the propriciary madiciaal products

1 have deliberately said “prodction cosis™ 1o highlight the face that 1 am
ot referring to the costs of preparaing the registrution dossier nad hence mnccaff,
but ta cests arising from the varlery of quality comrol ests w0 be conducied on
the active constivuents, inermedises and finished product, which will be o
charge on the produces as o it is marketed

The increase in pradiaction conts applics t cvery drug, io every active prin:
ciple and a fortiori to cxtracts, Let me recall that In the 605 and theresbouts
anthraguinone drugs with a Laxative action were identificd by a colorimerric test

was absolutely devold of spocificity: acid bydrolysis, enaction mﬂ. cther,

ude specific methods of identification and assay,
testing for various Empuritics, mwmhmln;uml conrol, and subility daa: a set
of tests. that ensure seally satistactary standandization of extract quality.

Al this obviously has a cost, which must inevirably work theough o the
price of the active constitacar.

What we sk is thar the health suthosities — both those that judge the
qualty and those shat examine the economic aspects — should undersuand. this
new  sinuation and allow sdequately for the large volume of analytical research
o the inticacios of production that underlie & standardized esteact.
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PRESENTATION OF APPLICATION FOR MARKETING AUTHORIZATION

Pare 11 Cr Conrrol of starting matertals
- O«

12 Active constitueats (scicoriflc daa)

12.1. Nomeaclatite
— Tntemarional. won proprietary name (INN)
Chemical

- naine
— Other nam(s)
— Lahortory code

— Stuenural formola
— Molccular formula
— Molceular welght

12,3, Manubacture

— Mamels) and sddressies) of the manufacturing source(s)
— Synthetic route

— Fira! parification

A R W
— Suiring materlal
Y isebiits e

1.25. Development chemistry
— Evidence of chemical structure (synthetic. roate, key intermediates,
clemental salyais, mass spectrom, NMR, IR, UV, other)

; (sakubiliy, physical
polymorpbism, pKa snd pl values, othes)
— Analytical development




126, Tmparities

— Potential imparities eriginaring from the route of srathesls
— Poteatial impurites originming {rom degradation a1 evidenced by
expasing the material 10 seress coniitions. (heat, light, acids, bases, e1c.)

1.27. Batch analysis
— Baches tesiod (date of manufociure, place of manufacture, batch size,
and use of batches)
~ Resuls of tests
— Refercace Standard (results of tests)




