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Bewertung des kanzerogenen
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Disclaimer

The views and opinions expressed in the following PowerPoint
slides are those of the individual presenter and should not be

attributed to the (committees of the) European Medicines Agency.
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a disclaimer.
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Schwerpunkte

e Estragol / Bewertung der Unterlagen zu
Estragol

* Besonderheiten von (pflanzlicher)

Arzneimittel und ihre rechtliche Einordnung w
S
N

e EMA/EFSA | %
e  Established rules of scientific assessment”

of risks? J)\

* Ansatze zur Berechnung von Grenzwerten
(,,Faktoritis“?)

e Was fehlt?
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Estragol

R

Phenylpropanoid (Eugenol, Isoeugenol, Methyleugenol, Safrol, Isosafrol,

Anethol, Elemicin, Myristicin, Apiol)

O~-CH, O-CH,y
adducts with
GSH/endogenous amines
H
H,C— C CH, C C=CH,
esuagoie2‘3-oxsde 1-oxoestragole
O CH3 O-CH3 O-CHa O—CH;,
© © - v —_— —  adducts with DNA
H H H
Hzc C-CHQ H;C C= CH: HC"'C:cHz H(':-C=CH2 HC—C=CH2
OH 0SOy
4-allylphenol ntngolo 1-hydfoxyestragole r -sulfooxyestragole  carbocation
0 CH,y O CH,
: : H
C-'C CH, HC C=CH,

3. hydroxyanolhole l-hydroxyestragolo

Bundesinstitut
fiir Arzneimittel
und Medizinprodukte

glucuronide
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-

Estragol L\

Table 1: Main occurrence of estragole in plants and/or essential olls (modified from EFSA, 2009, based principally
on Council of Europe publications)

Botanical name Common name Essential oil in plant Estragole in part of
(9%)/estragole in plant used (%)
essential oil (%)

?/74

(syn. Lophantus anisatus A. Giant hyssop,
anethiodora, A. anisata) Uquorice mint

Anthriscus cerefohum (L.) Hoffm, ssp | (Garden) chervil 0.9 in fruit/up to 85 max. 0.8

Artemisia dracunculus L. Tarragon 0.25-1 In herd/60-75 0.7

Foeniculum vuigare Mill, subsp. Sweet fennel, Roman | 2/ 1.5-5.0

Foeniculum vuigare Mill, subsp. fennel, Common | 2-6 In frut/3.5-12.0 0.3

S In fruit/5-61 max. 0.25

no Info/6.3

0.8 In hert/20-89 approx. 0.4

Bitter

fennel

Star-anise

Lemon balm

Myrrhis odorata (L.) Scop Sweet chervil no Info/up to 75

Sweet basil

Anise,

Sweet cumin

1-4 in fru/1-5 max. 0.2

* Bundesinstitut
fiir Arzneimittel . . . .
und Medizinprodukte
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Estragol y __.I"’i |

Table 9:  Overview of the data from Miller et al. (1983) on the incidence of hepatomas in female
mice exposed for 12 months via the diet to estragole

dose Estimated dose No of animals | No of mice with incidence
mg/kg bw/day hepatomas
0 0 43 0 0
0.23% in diet 150-300 48 27 56
0.46% 1n diet 300-600 49 35 71

*ESCO Report “Advice onthe EFSA guidance document for the safety assessment of botanicals and botanical prepamtions intended for use asfood
supplements, based on real case studies” (EFSA Joumal 2009; 7(3):220)

in EFSA (2009)*: BMDL,, = zwischen 9 und 33 mg/kg/Tag (weibl. Mduse)

% Bundesinstitut
fiir Arzneimittel . . . .
und Medizinprodukte
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Estragol 4
SRS

= genotoxisches Karzinogen

SCF (Scientific Committee on Food) 2001:
Opinion of the Scientific Committee on Food on Estragole (1-allyl-4-
methoxybenzene). SCF/CS/FLAV/FLAVOUR/6 ADD 2 Final, 26.09.2001.

CoE (Council of Europe) 2005:
Estragole. in: Active principles (constituents of toxicological concern)
contained in natural sources of flavouring. 2005, 76-86

HMPC 2005:
Public statement on the use of herbal medicinal products containing
Estragole (EMA/HMPC/137212/2005)

EFSA 2009:
ESCO Report “Advice on the EFSA guidance document for the safety
assessment of botanicals and botanical preparations intended for use as

food supplements, based on real case studies.” EFSA Journal 2009;
7(9):280)

% Bundesinstitut
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Estragol - NTP, 2011 -

b

e Gruppen von jeweils 10 mannl. und 10 weibl. Ratten und Mausen

* 5 Tage/Woche

* Dosierungen:
0 mg/kg; 37.5 mg/kg; 75 mg/kg; 150 mg/kg; 300 mg/kg; 600 mg/kg

Under the conditions of these 3-month studies, estragole showed carcinogenic activity based on the occurrence of
two cholangiocarcinomas and one hepatocellular adenoma in the liver of three of 10 male F344/N rats in the high
dose group. Because rats and mice were exposed for only 3 months, these studies do not assess the full carcinogenic

potential of estragole.

Nonneoplastic effects were observed in the liver, glandular stomach, nose, kidney, and salivary gland of male and
female rats and in the testes, epididymides, and pituitary gland of male rats. Nonneoplastic effects were also

observed in the liver and nose of male and female mice and in the stomach of female mice.

% Bundesinstitut
fiir Arzneimittel . . . .
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Estragol - NTP, 2011 (Ratten)

L

-

»

_ Mannliche Tiere Weibliche Tiere

600 mg/kg

ab 300 mg/kg

ab 150 mg/kg

ab 75 mg/kg

alle
Dosisgruppen

* Bundesinstitut
g fiir Arzneimittel
und Medizinprodukte

2 animals = multiple cholangiocarcinomas
1 animal = hepatocellular adenoma
all animals = cholangiofibrosis

incidences of eosinophilic focus increased

incidences of basophilic and mixed cell foci
increased

all animals = hepatocellular hypertrophy

incidencies of bile duct hyperplasia; oval
cell hyperplasia, chronic periportal
inflammation increased

incidences of cellular infiltration of the
periportal region by histiocytes increased

incidences of eosinophilic focus increased

all animals = hepatocellular hypertrophy
incidences of basophilic and mixed cell foci
increased

incidences of cellular infiltration of the
periportal region by histiocytes increased

incidencies of bile duct hyperplasia; oval
cell hyperplasia, chronic periportal
inflammation increased
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Estragol - NTP, 2011 (Mause)

-

_ Mannliche Tiere Weibliche Tiere

600 mg/kg

ab 300 mg/kg

ab 150 mg/kg

ab 75 mg/kg

% Bundesinstitut
fiir Arzneimittel
und Medizinprodukte

1 animal = death (liver necrosis) in
week 9
all animals = cholangiofibrosis

incidences of hepatocellular
hypertrophy and oval cell hyperplasia
increased

all animals = death (liver necosis) in
week 1

incidences of hepatocellular
hypertrophy increased

incidences of oval cell hyperplasia
increased
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(Pflanzliche) Arzneimittel §

Grundlage ist das Arzneimittelgesetz (AMG)

§2 Arzneimittelbegriff

(1) Arzneimittel sind Stoffe oder Zubereitungen aus Stoffen,

1. die zur Anwendung im oder am menschlichen oder
tierischen Korper bestimmt sind und als Mittel mit
Eigenschaften zur Heilung oder Linderung oder zur
Verhiitung menschlicher oder tierischer Krankheiten oder
krankhafter Beschwerden bestimmt sind oder

2. die im oder am menschlichen oder tierischen Korper
angewendet oder einem Menschen oder einem Tier
verabreicht werden konnen, um entweder
a) die physiologischen Funktionen durch eine

pharmakologische, immunologische oder metabolische
Wirkung wiederherzustellen, zu korrigieren oder zu
beeinflussen oder

o b) eine medizinische Diagnose zu erstellen.
B | i, 1004
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Abgrenzung §

Kosmetische Mittel
kommen aullerlich mit Teilen
des menschlichen Korpers oder

Pflanzliche Arzneimittel
Arzneimittel: wirken

pharmakologisch, — 3 _ )
immunologisch oder der Mundhdhle in Berihrung; sollen
metabolisch reinigen, parfimieren, schitzen,

in guten Zustand erhalten,
Aussehen verandern oder
Korpergeruch beeinflussen;
kdbnnen physiologische Wirkung haben —
uberwiegend sollte Wirkung

bestimmungsgemalle aber kosmetischer Art sein
Hauptwirkung nicht pharmakologisch,
immunologisch oder Nahrungserginzungsmittel
metabolisch sondern Lebensmittel, die allgemeine Erndhrung
2.B. primar physikalisch ergdnzen; haben erndhrungsspezifische

z.B. Implantate, Produkte zur Injektion, Infusion,
Transfusion und Dialyse, Herzschrittmacher,

. z.B. Vitamine, Spurenelemente, essentielle
Dentalprodukte, Verbandstoffe, Sehhilfen, . P .
.. . Fettsduren, Aminosduren
Rontgengerate, Kondome

% Bundesinstitut
Y fiir Arzneimittel . . . .
und Medizinprodukte
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(Pflanzliche) Arzneimittel §

Grundlage ist das Arzneimittelgesetz (AMG)
§4 Sonstige Begriffsbestimmungen

(28) Das Nutzen-Risiko-Verhaltnis umfasst eine Bewertung der
positiven therapeutischen Wirkungen des Arzneimittels im
Verhaltnis zu dem Risiko nach Absatz 27 Buchstabe a, bei  zur
Anwendung bei Tieren bestimmten Arzneimitteln auch nach
Absatz 27 Buchstabe b.

(27) Ein mit der Anwendung des Arzneimittels verbundenes Risiko ist
(a) jedes Risiko im Zusammenhang mit der Qualitat, Sicherheit
oder Wirksamkeit des Arzneimittels fur die Gesundheit des

Patienten oder die 6ffentliche Gesundheit ....

% Bundesinstitut
4 fiir Arzneimittel . . . .

und Medizinprodukte
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EFSA Assessment (Beispiel)

R

Bundesinstitut
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und Medizinprodukte

*..efsam

European Food Safety Authority EFSA Journal 2013:11(10):3412

SCIENTIFIC OPINION

Scientific Opinion on the substantiation of a health claim related to
hydroxyanthracene derivatives and improvement of bowel function
pursuant to Article 13(5) of Regulation (EC) No 1924/2006'

EFSA Panel on Dietetic Products, Nutrition and Allergies (NDA)™*

European Food Safety Authority (EFSA), Parma. Italy

The Panel concludes thar a cause and effect relationship has been established between consumption of
hydroxyanthracene denvatives and improvement of bowel function.

The Panel considers that the following wording reflects the scientific evidence: “Hydroxyanthracene
derivatives improve bowel function™,

The Panel considers that in order to bear the clamm. a product should provide 10mg
hydroxyanthracene derivatives per day either from the root and rhizome of Rhewm palmarm L.
and/or Rheum officinale Baillon and/or their hybnids. and‘or from the leaves or fruits of Cassia
senna L. and/or Cassia angusrifolia Vahl. and/or from the bark of Rhamuus frangula L and/or from
the bark of Rhanmmus purshianus D.C. and/or from Aloe barbadensis Miller and/or various aloe
species. mainly Aloe ferox Miller and its hybrids. The target population is adults.

In relation to the restrictions of use. the Panel notes that stimulant laxatives should not be consumed
continually for periods longer than one 1o two weeks. The use of stimulant laxatives for more than
two weeks requires medical supervision. Long-term use of stimulant laxatives should be avoided
owing to the danger of electrolyte imbalance. impaired function of the intestine. and dependence on
laxatives. Stimulant laxatives should only be used if an effect on bowel function cannot be achieved
by a change of diet or the administration of bulk forming agents.
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EFSA Assessment (Beispiel)

v

e EFSA Joumal
SCIENTIFIC OPINION J

ADOPTED: 22 November 2017
doi: 10.2903/].¢f52.2018.5090

Safety of hydroxyanthracene derivatives for use in food

EFSA Panel on Food Additives and Nutrient Sources added to Food (ANS),
Maged Younes, Peter Aggett, Fernando Aguilar, Riccardo Crebelli, Metka Filipic,
Maria Jose Frutos, Pierre Galtier, David Gott, Ursula Gundert-Remy, Gunter Georg Kuhnle,
Claude Lambré, Jean-Charles Leblanc, Inger Therese Lillegaard, Peter Moldeus,
Alicja Mortensen, Agneta Oskarsson, Ivan Stankovic, Ine Waalkens-Berendsen,
Rudolf Antonius Woutersen, Raul J Andrade, Cristina Fortes, Pasquale Mosesso,
Patrizia Restani, Fabiola Pizzo, Camilla Smeraldi, Adamantia Papaioannou and Matthew Wright

Epidemiological data suggested an increased risk for colorectal cancer associated with the general
use of laxatives, several of which contain hydroxyanthracene derivatives.

Five cohort studies were reviewed by the Panel and an increased risk for colorectal cancer was
found in all, however, only in two studies the results were statistically significant. Based on the studies
nevnewed by the European Medicines Agency (EMA) and the r&sulm of more recent large

s a possble nsk factor for colonectal cancer. Neverthdss, the Panel was of the view that better
designed epidemiological studies (e.g. cohort studies with large sample size and proper control for
confounding factors) that investigate the relationship between anthranoids laxatives use and colorectal

stnuﬂberegadedasgmmnmdwmogmcuiessﬂremmspeaﬁcdaammecmm 5uch
as for rhein and that there is a safety concern for extracts containing hydroxyanthracene derivatives

although uncertainty persists,
Furthermore, the Panel was unable to provide advice on a daily intake of hydroxyanthracene
Bundesinstitut derivatives that does not give rise to concerns about harmful effects to heaith, for the general
% fiir Arzneimittel population, and as appropriate, for vulnerable subgroups of the population.

und Medizinprodukte
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HMPC Assessment (Beispiel)

R

Bundesinstitut
fiir Arzneimittel
und Medizinprodukte

O

EUROPEAN MEDICINES M:I:I\L‘n‘

SCIEMNCE MEDICIMNES HEAL

22 Novernber 2016

EMASHMPC/63 5708/ 3015
Committes on Herbal Medicinal Products {HMPC)

European Union herbal monograph on Aloe barbadensis
Mill. and on Aloe (various species, mainly Aloe ferox Mill.

and its hybrids), folii succus siccatus
Final

Initial assessment

Discussion in Working Party on European Union monographs and January 2006
European Union list {(MLWP) March 2006
Adoption by Committes on Herbal Medicinal Products (HMPC) for release 3 March 3006
for consultation
End of consultation (deadline for comments) 30 June 2006
Re-discussion in MLWP Seplembser 2006
Adoption by HMPC 7 September 2006
First systematic review
Discussion in Working Party on European Union monographs and list September 2015
(MLWP) MNovembser 201%
February 2016
April 2016
May/June 2016
September 2016
Adoption by HMPC 22 November 2016
Keywords Herbal medicinal products; HMPC; European Union herbal monographs; well-

established medicinal use; barbados aloes; Aloe barbadensis Mill,; cape

aloes; Aloe (mainly Aloe ferox Mill. and its hybrids)
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HMPC Assessment (Beispiel)

L
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4. Clinical particulars

4.1. Therapeutic indications

Well-established use

Traditional use

Herbal medicinal product for short-term use In
cases of occasional constipation,

4.2. Posology and method of administration

Well-established use

Traditional use

Posology
Adolescents over 12 years of age, adults, eiderty
Single dose:

Herbal preparation equivalent to 10 - 30 mg
hydroxyanthracene derivatives, calculated as
aloin, to be taken once daily at night, The correct
Individual dose is the smallest required to produce
a comfortable soft-formed motion,

The use In children under 12 years of age is
contraindicated (see section 4.3
Contraindications).

The pharmaceutical form must allow lower
dosages.

Duration of use

Not to be used for more than 1 week. Usually it is
sufficient to take this medicinal product up to two
to three times during that week.

If the symptoms persist during the use of the

medicinal product, a doctor or a pharmacist
shouid be consuited.

See also section 4.4 Special wamings and
precautions for use.
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HMPC Assessment (Beispiel)

R

4.3. Contraindications

Well-established use

Traditional use

Hypersensitivity to the active substance.

European Union herbal monograph on Aloe barbadensis Mill. and on Aloe (various
species, mainly Aloe ferox Mill. and its hybrids), foli succus siccatus

EMA/HMPC/6257B8/2015

Page 4/9

Bundesinstitut
fiir Arzneimittel
und Medizinprodukte

Well-established use

Traditional use

Cases of intestinal obstructions and stenosis,
atony, appendicitis, inflammatory bowel diseases
(e.g. Crohn's disease, ulcerative colitis),
abdominal pain of unknown origin, severe
dehydration state with water and electrolyte
depletion.

Pregnancy and lactation (see section 4.6 and 5.3)

Children under 12 years of age.
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HMPC Assessment (Beispiel)

L
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4.4. Special warnings and precautions for use

Well-established use

Traditional use

Long-term use of stimulant laxatives should be
avolded, as use for more than a brief period of
treatment may lead to impaired function of the
intestine and dependence on laxatives. If laxatives
are needed every day the cause of the
constipation should be investigated. Aloe
preparations should only be used if a therapeutic
effect cannot be achleved by a change of diet or
the administration of bulk forming agents.

Patients taking cardiac glycosides, antiarrhythmic
medicinal products, medicinal products inducing
QT-prolongation, diuretics, adrenocorticosteroids
or liquorice root, have to consult a doctor before
taking aloes concomitantly,

Like all laxatives, aloes should not be taken by
patients suffering from faecal impaction and
undiagnosed, acute or persistent gastro-intestinal
complaints, e.g. abdominal pain, nausea and
vomiting unless advised by a doctor because
these symptoms can be signs of potential or
existing intestinal blockage (ileus).

Patients with kidney disorders should be aware of
possible electrolyte imbalance.

If the symptoms worsen during the use of the
medicinal product, a doctor or a pharmacist
should be consulted.
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EMA

Quelle: SpiegelOnline vom 26.01.2015: , Europ3aische Arzneimittel-Agentur
schlieft Burosin London”

% Bundesinstitut
fiir Arzneimittel
und Medizinprodukte

koordiniert Bewertung und
Uberwachung aller
Human- und Tierarzneimittel

seit 1995

groRter Teil der Arbeit durch
verschiedene Komitees
durchgefihrt

mehr als 4500 Experten

zentrale Arzneimittel-
Datenbanken (EudraCT;
EudraVigilance; EudraPharm;
EudraGMP; European Public
Assessment Report)
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EMA

Committee for Medicinal Products for
Human Use (CHMP) (1995; until 2004 CPMP)

Committee for Medicinal Products for
Veterinary Use (CVMP) (1995)

Committee for Orphan Medicinal Products
(COMP) (2000)

Committee on Herbal Medicinal Products
(HMPC) (2004)

Paediatric Committee (PDCO) (2006)

Committee for Advanced Therapies (CAT)
(2007)

,:“;i_.‘h

MR i

Pharmacovigilance Risk Assessment

= okl 'll
Committee (PRAC) (2012) o s

- — —

% Bundesinstitut
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Composition

Chair and Vice Chair

+
1 member/Member State
+ +
1 member each from Norway and Iceland (EFTA states)
+
max. 5 co-opted members
+

accompanied by experts, observers (e.g. EDQM

°

/A Clinical

pharmacology Exp.erimental/non-clinical o Paediatric o medicine o
/A pharmacology Toxicology/m\ medicine

* Bundesinstitut
g fiir Arzneimittel . . . .
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General and family
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http://europa.eu.int/comm/enlargement/estonia/index.htm

WEU

»allgemein medizinisch verwendet”

Nachweis:

- Zeitraum, Uber den ein Stoff verwendet wurde (nicht kiirzer als ein
Jahrzehnt, nachdem der betreffende Stoff erstmals systematisch und
dokumentiert in der Gemeinschaft als Arzneimittel verwendet
wurde)

- quantitative Aspekte der Verwendung des Stoffes

- Ausmald des wissenschaftlichen Interesses an der Verwendung des
Stoffes (das aus den dazu erschienenen wissenschaftlichen
Veroffentlichungen hervorgeht)

- Einheitlichkeit der wissenschaftlichen Beurteilung

§ 22 Abs. 3 AMG:

An Stelle der Ergebnisse nach Absatz 2 Nr. 2 und 3 kann anderes wissenschaftliches
Erkenntnismaterial vorgelegt werden, und zwar

1. bei einem Arzneimittel, dessen Wirkstoffe seit mindestens zehn Jahren in der Europaischen
Union allgemein medizinisch ... verwendet wurden, deren Wirkungen und Nebenwirkungen
bekannt und aus dem wissenschaftlichen Erkenntnismaterial ersichtlich sind ...

% Bundesinstitut
fiir Arzneimittel . . . .
und Medizinprodukte
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TRAD (§ 39b-d AMG)

* AM zum Zeitpunkt der Antragstellung seit mindestens 30 Jahren, davon
mindestens 15 Jahre in der Gemeinschaft, medizinisch verwendet

» ohne arztliche Aufsicht in Hinblick auf die Stellung einer Diagnose, die
Verschreibung oder die Uberwachung angewendet

* bestimmte Starke und Dosierung
* nur oral, duBerlich und/oder zur Inhalation
* unter den angegebenen Anwendungsbedingungen unschadlich

» pharmakologische Wirkungen oder Wirksamkeit aufgrund langjahriger
Anwendung und Erfahrung plausibel

Regulatorische Hintergriinde u.a.
* AM, die alter sind als die nationale und europaische Arzneimittelgesetzgebung
* viele trad. AM werden den Anforderungen eines regularen Zulassungsverfahrens nicht gerecht
% Bundesinstitut
fiir Arzneimittel . . . .
und Medizinprodukte

Jahrestagung der DGPT 2019| Estragol | 25.02.2019 | Seite 24



CHMP

The Committee for Medicinal Products for Human Use (CHMP) establishes
a number of working parties ... These working parties have expertise in a
particular scientific field, and are composed of members selected from the
list of European experts maintained by the Agency.

The current CHMP standing working parties are:
Healthcare Professionals' Working Party
Biologics Working Party
Patients' and Consumers' Working Party
Quality Working Party
Safety Working Party
Scientific Advice Working Party

* Bundesinstitut
& fiir Arzneimittel . . . .
und Medizinprodukte
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SWP

The Safety Working Party (SWP) provides recommendations to the
Committee for Medicinal Products for Human Use (CHMP) on all matters
relating directly or indirectly to non-clinical aspects of safety. Its work
includes:

e providing support to dossier evaluation;

* assessing non-clinical safety findings;

e providing training on non-clinical safety assessments;

* providing advice, through the CHMP, on non-clinical-safety-related
matters to the European Commission, the Coordination Group for
Mutual Recognition and Decentralised Procedures - Human
(CMD(h)) and the Committee on Herbal Medicinal Products
(HMPC);

 liaising with interested parties;

* contributing to international co-operation.

* Bundesinstitut
b & fiir Arzneimittel . . . .
und Medizinprodukte
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Estragol - bisherige Bewertungen ,‘ )

* SCF (Scientific Committee on Food) 2001:
Opinion of the Scientific Committee on Food on Estragole (1-allyl-4-
methoxybenzene). SCF/CS/FLAV/FLAVOUR/6 ADD 2 Final, 26.09.2001.

»,Estragole has been demonstrated to be genotoxic and carcinogenic.
Therefore the existence of a threshold cannot be assumed and the
Committee could not establish a safe exposure limit. Consequently,
reductons in exposure and restrictions in use levels are indicated.”

e CoE (Council of Europe) 2005:
Estragole. in: Active principles (constituents of toxicological concern)
contained in natural sources of flavouring. 2005, 76-86

“.. Estragole was classified by the Committee of experts at its 36t
meeting as a week genotoxic carcinogen. Therefore the Committee of
experts concluded at its 48t meeting to classify as a type T active
principle, for which no (T)MDI can be set. .... Efforts should be made to
reduce the amount of estragole in food as far as possible. ....”
B | s, A NS
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Estragol - bisherige Bewertungen ‘ )

« HMPC 2005:
Public statement on the use of herbal medicinal products containing
Estragole (EMA/HMPC/137212/2005)

“... It is concluded that the present exposure to estragole resulting from
consumption of herbal medicinal products (short time use in adults at
recommended posology) does not pose a significant cancer risk.
Nevertheless, further studies are needed to define both the nature and
implications of the dose-response curve in rats at low levels of exposure
to estragole. In the meantime exposure of estragole to sensitive groups
such as young children, pregnant and breastfeeding woman should be
minimized.”

% Bundesinstitut
fiir Arzneimittel . . . .
und Medizinprodukte
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Estragol - bisherige Bewertungen : )

* EFSA 2009:

ESCO Report “Advice on the EFSA guidance document for the safety
assessment of botanicals and botanical preparations intended for use as

food supplements, based on real case studies.” EFSA Journal 2009;
7(9):280)

“Using the BMDL10 values of 9 to 33 mg/kg/day for female mice as
derived from Miller et al study (Miller et al., 1983) ... one can calculate a
MOE of about 34 to 1000 which indicates that use of bitter fennel fruits

for preparation of fennel tea could be considered a high priority for risk
management.

From these examples it becomes clear that when a matrix effect is
advocated to support the safety of a botanical or a botanical ingredient,
experimental data and/or other data need to be provided that support
the occurrence of the matrix effect in vivo at relevant levels of intake
and with botanicals or botanical preparations of interest.”

% Bundesinstitut
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Estragol - bisherige Bewertungen

* Regulation No 1334/2008:

- Verbot vom Zusatz von Estragol in Lebensmittel (ab 2011 in

Kraft)

- Héchstmengen flir Estragol, die aus der VVerwendung von Aromen
und/oder Lebensmittelzutaten resultieren, die natiirlicherweise

diese Substanz enthalten

Teil B: Héchstmengen bestimmter Stoffe, die von Natur aus in Aromen und Lebensmittelzutaten mit Aromaeigenschaften vorkommen, in bestimmten rusammengesetzten
Lebensmitteln, denen Aromen und/oder Lebensmittelzutaten mit Aromaeigenschaften zugesetzt worden sind

Bezeichnung des Stoffes Zusammengesetzie Lebensmittel, in denen die Menge dieses Stoffes Hichsimenge mg'kg
eingeschrinke ist
[Beta-Asaron Alkoholische Getrinke 1.0
1=Allyl-4-methoxybenzol Plilcherreugnisse 50
Estragol (') [Verarbeitetes Obst und Gemilse (einschlieBlich Pilze, Wurzelzemiise, 50
Eonollen, Hilsenfrichie, Legusmnesen), verarbetete Nisse und Samen
Fischerzengnisse 150
Alkoholfreie Getrinke 10

(1) Die Hochstwerte gelten nicht, wenn ein zusammengesetztes Lebensmittel keine hinzugefligten Aromen enthalt und die einzigen Lebensmittelzutaten mit

Aromaeigenschaften, die hinzugefiigt wurden, frische, getrocknete oder tiefgekiihlte Kriuter oder Gewiirze sind. Die Kommission schldgt gegebenenfalls Anderungen zu dieser
Ausnahme nach Konsultation der Mitgliedstaaten und der Behdrde auf der Grundlage der durch die Mitgliedstaaten bereitgestellten Daten und der neuesten wissenschaftlichen
Erkenntnisse und unter Bericksichtigung der Verwendung von Krautern, Gewiirzen und natirlichen Armomaextrakten vor.

% Bundesinstitut
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https://eur-lex.europa.eu/legal-content/DE/TXT/HTML/?uri=CELEX:32008R1334&from=EN#ntc1-L_2008354DE.01004701-E0001
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% Bundesinstitut *Haber et al. (2018), ,,Benchmark dose (BMD) modeling: current practice, issues, and challenges”, Critical Reviews in Toxicology, 48:5, 387-415 . . . .
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(Pflanzliche) Arzneimittel §

Grundlage ist das Arzneimittelgesetz (AMG)

§26 Arzneimittelprufrichtlinien

1) Das Bundesministerium wird ermachtigt, durch Rechtsverordnung mit
Zustimmung des Bundesrates Anforderungen an die in den §§ 22 bis 24
.... bezeichneten Angaben, Unterlagen und Gutachten sowie deren
Prifung durch die zustandige Bundesoberbehdrde zu regeln. Die
Vorschriften missen dem jeweils gesicherten Stand der
wissenschaftlichen Erkenntnisse entsprechen und sind laufend an
diesen anzupassen, insbesondere sind Tierversuche durch andere
Prufverfahren zu ersetzen, wenn dies nach dem Stand der
wissenschaftlichen Erkenntnisse im Hinblick auf den Prifungszweck
vertretbar ist. ...

* Bundesinstitut
4 fiir Arzneimittel . . . .
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Arzneimittelprufrichtlinie

Verordnung zur Anwendung der Arzneimittelprufrichtlinien L
(Arzneimittelprufrichtlinien-Verordnung - AMPV)

AMPV

Ausfertigungsdatum: 08.01.2016

Volizitat:

"Arzneimittelprifrichtlinien-Verordnung vom 8. Januar 2016 (BGBI. 1 S. 47)*

* Diese Verordnung dient der Umsetzung des Anhangs | der Richtlinie 2001/83/EG des Europédischen
Parlaments und des Rates vom 6. November 2001 zur Schaffung eines Gemeinschaftskodexes fiir
Humanarzneimittel (ABI. L 311 vom 28.11.2001, S. 67), die zuletzt durch die Richtlinie 2012/26/EU (ABI. L
299 vom 27.10.2012, S. 1) geandert worden ist.

FuBnote

(+++ Textnachweis ab: 16.1.2016 +++)
(+++ Amtlicher Hinweis des Normgebers auf EG-Recht:
Umsetzung der
EURL 83/2001 (CELEX Nr: 32001L0083) +++)

Eingangsformel

Auf Grund des § 26 Absatz 1 des Arzneimittelgesetzes, der zuletzt durch Artikel 52 Nummer 5 der Verordnung
vom 31. August 2015 (BGBI. 1 S. 1474) geandert worden ist, verordnet das Bundesministerium fir Gesundheit im
Einvernehmen mit dem Bundesministerium fir Umwelt, Naturschutz, Bau und Reaktorsicherheit:

§ 1 Anforderungen an einzureichende Unterlagen

Die Angaben, Unterlagen und Gutachten, die nach den §§ 22 bis 24 des Arzneimittelgesetzes, auch in Verbindung

mit § 38 Absatz 2 und § 39b Absatz 1 des Arzneimittelgesetzes, bei der nach § 77 Absatz 1 oder Absatz 2 de

Arzneimittelgesetzes zustandigen Bundesoberbehorde einzureichen sind, mussen die Anforderungen erfullen, die

in Anhang | Teil | bis Ill der Richtlinie 2001/83/EG des Europdischen Parlaments und des Rates vom 6. November
001 zur Schaffung eines Gemeinschaftskodexes fur Humanarzneimittel (ABI. vom 28.11.2001,5.67) in

% Bundesinstitut der jeweils geltenden Fassung geregelt sind.
fiir Arzneimittel . . . .
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Direktive 2001/83/EG Anhang |

R

Bundesinstitut
fiir Arzneimittel
und Medizinprodukte

(3

The particulars and documents shall be presented as five modules:
Module 1 provides European Commumty specific admunstrative data;
Module 2 provides quality, non-clinical and climical summarnes,
Module 3 provides chemical, pharmaceutical and biological
information, Module 4 provides non-chinical reports and Module 5
provides chmical study reports. This presentation implements a
common format for all ICH (') regions (European Community,
Umited States of Amenca, Japan). These five Modules shall be
presented in strict accordance with the format, content and
numbenng system delineated in details in Volume 2 B of the Notice
to Applicants referred to above.

The European Commumity-CTD-presentation 1s applicable for all types
of marketing authorisation applications urespective of the procedure to
be applied (1.e. centralised, mutual recogmtion or national) and of
whether they are based on a full or abndged application. It is also
applicable for all types of products including new chemical
entities (NCE), radio-pharmaceuticals, plasma denvatives, vaccines,
herbal medicinal products, etc.

4

In assembling the dossier for application for marketing authorisation,
applicants shall also take into account the scientific guidelines relating
to the quality, safety and efficacy of medicinal products for human use
as adopted by the Committee for Propnietary Medicinal
Products (CPMP) and published by the European Medicine Evaluation
Agency (EMEA) and the other pharmaceutical Commumty guidelines
published by the Commission in the different volumes of The rules
governing medicinal products in the European Community.

i

-
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[CH M7(R1)

O

EUROPEAN MEDICINES AGENCY

SCIENCT MEDICINES HEALTH

25 August 2015
EMASCHMP/ICH/03012/201)
Commatee for Human Medional Prodects

ICH guideline M7(R1) on assessment and control of DNA
reactive (mutagenic) impurities in pharmaceuticals to

limit potential carcinogenic risk

Step S

Transmission to CHMP July 2017
Adoption by CHMP for release for consultation July 2017
End of ¢ (deadine for cor ts) January 2018
Final adoption by CHMP February 2018
Oate for coming into effect February 2018

* Bundesinstitut
fiir Arzneimittel
und Medizinprodukte

7. Risk characterization

As & result of hazard assessment descnbed in Section 6, each impurity will be assigned to one of the
five classes in Tabie 1. For impurities belonging In Classes 1, 2, and 3 the principles of risk
charactenization used to derive acceptable intakes are described in this section,

7.1. TTC-based acceptable intakes

A TTC-based acceptable intake of a mutagenic impurity of 1.5 pg per person per day s considered to
be associated with a negligible risk (theoretical excess cancer risk of <1 in 100,000 over a lifetime of
exposure) and can in general be used for most pharmaceuticals as a default to derive an acceptable
hmit for control, This approach would usually be used for mutagenic impurities present in
pharmaceuticals for long-term treatment (> 10 years) and where no carcinogenicity data are available
(Classes 2 and 3).

7.2. Acceptable intakes based on compound-specific risk assessments

7.2.1. Mutagenic impurities with positive carcinogenicity data (class 1 in
table 1)

Compound-spedific risk assessments to derive acceptable intakes should be applied instead of the TTC-
based acceptable intakes where sufficient carcinogenicity data exist. For 3 known mutagenic
carcinogen, a compound-specific acceptable intake can be calculated based on CAraNOgENnic potency
and linear extrapolation as a default approach. Alternatively, other established risk assessment
practices such as those used by International reguiatory bodies may be applied either to calculate
acceptable Intakes or o use already existing values published by regulatory authorities (Note 4),
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[CH M7(R1)

Note 4 Example of linear extrapolation from the TDg,

It is possible to calculate a2 compound-specific acceptable intake based on rodent

carcinogenicity potency data such as TDs, values (doses giving a 50% tumor incidence
equivalent to a cancer risk probability level of 1:2). Linear extrapolation to a probability of 1 in

100,000 (i.e., the accepted lifetime risk level used) is achieved by simply dividing the TDs, by
50,000. This procedure is similar to that employed for derivation of the TTC.

Calculation example: Ethylene oxide

TDsg values for ethylene oxide according to the Carcinogenic Potency Database are 21.3 mg/kg
body weight/day (rat) and 63.7 mag/kg body weight/day (mouse). For the calculation of an
acceptable intake, the lower (i.e., more conservative) value of the rat is used.

To derive a dose to cause tumors in 1 in 100,000 animals, divide by 50,000:
21.3 mg/kg + 50,000 = 0.42 pg/kg

To derive a total human daily dose:

0.42 pg/kg/day x 50 kg body weight = 21.3 pg/person/day

Hence, a daily life-long intake of 21.3 pg ethylene oxide would correspond to a theoretical
cancer risk of 10°° and therefore be an acceptable intake when present as an impurity in a drug

substance,

Alternative methods and published regulatory limits for cancer risk assessment

% Bundesinstitut
fiir Arzneimittel . . . .
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Estragole (CAS 140-67-0)
are delow

Key to the Table Above

Positivity: For each chemacal with 2 posstive (carcmnogenic) expenment i the Carcimogernc Potency Databage (CPDB), results are included on carcmnogense potency (TD«) 1 each species and target sites
males and fermales. Poustivaty 13 determuned by an authoe’s opuion 1n 2 published paper. If all expenmental results 10 the CDPB are negative in 2 sex-species group, “no positive” appears. If the CPDB has
0O experuments @ the sex-species group, “no teit” appears. The summary presents the strongest evidence of carcmnogemscity m each group. If there are both postive and pegative experuments i a
sex-species, the negative results are 1gnored 1n thes Summary Table.

Target Site Codes: liv = liver Target sstes are listed 1of any author of published experimental results concluded that tumors were induced 1n that organ by the test agent. If there 13 more than one posttive
expenment in 3 sex-species, target sutes histed may be from more than one expenment, ¢ ¢ if liver and lung are both listed, then hiver may have been a target m cne experiment and lung i another.

TDgy: Our standardired measure of carcinogensc potency, TDy, s the duly dose rate m mg kg body wesght day to induce tumors 1 half of test ansmals that would have remamed tumor- free 2t 2ero dose
Wheoever there 1s more than one positive expenment in 3 species, the reported TDsg value 15 2 Hammonse Mean calculated using the TDy value from the most potent tasget site i each positive expeniment.

The Carcinogenic Potency Database (CPDB) 15 a unique and widely used international resource of the results of 6540 chronic, long-term animal cancer tests on 1547 chemaicals. The CPDB
provides easy access 10 the bioassay hiterature, with qualitative and quantitative analyses of both positive and negative expeniments that have been published over the past 50 years in the general
Isterature through 2001 and by the National Cancer Institute National Toxicology Program through 2004, The CPDB standardizes the diverse literature of cancer bicassays that vary widely in
protocol, histopathological examunation and nomenclature, and 1n the published author’s choices of what information to provide in thewr papers. Results are reported mn the CPDB for tests in rats,
mace, hamsters, dogs, and nonhuman primates.

For each expenment, information is included on species, stramn, and sex of test animal; features of expenumental protocol such as route of admunsstration, duration of dosing, dose level(s) mn
mgkg body weight'day, and duration of experument. expenumental results are provided on target organ, tumor type, and tumor incidence, carcinogensc potency (TDy) and its statistical
sigmficance;, shape of the dose-response, author s opuon as to carcinogemcity, and hiterature citation.

Only tests with dosing for at least %4 the standard hifespan of the species and experument length at least ¥4 the lifespan are included m the CPDB. Only routes of admanustration with whole
body exposure are included. Doses are standardized, average dose rates in mg kg'day. A description of methods used in the CPDB to standardize the diverse literature of ansmal cancer tests is
presented for: 1) Cntena for inclusion of expeniments 2) Standardization of average daily dose levels and 3) TD @ eastimation for a standard lifespan. See Methods for other details.

TDy provides a standardized quantitative measure that can be used for compansons and analyses of many ssues 10 carcinogenesss. The range of TDyg values across chemacals that are
rodent carcinogens 1s more than 100 milhion-fold. More than half the chemucals tested are positive in at least one expeniment.

A plot of all results on cach expeniment mn the CPDB for thus chemucal is presented below. These results are the source mformation for the Cancer Test Summary table above

* Bundesinstitut
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Estragol - mogliche Grenzwerte

 Carcinogenic Potency Project: 51 mg/kg/Tag
v' 51 mg/kg/Tag + 50 000 = 1,02 ug/kg/Tag
v 1,02 ug/kg/Tag x 50 kg KG = 51 pg/Tag

* Bundesinstitut
b & fiir Arzneimittel
und Medizinprodukte
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[CH M7(R1)

Hence, a daily life-long intake of 21.3 pg ethylene oxide would correspond to a theoretical
cancer risk of 10™° and therefore be an acceptable intake when present as an impurity in a drug
substance.

As an alternative of using the most conservative TD50 value from rodent carcinogenicity
studies irrespective of its relevance to humans, an in-depth toxicological expert assessment of
the available carcinogenicity data can be done in order to initially identify the findings (species,
organ, etc.) with highest relevance to human risk assessment as a basis for deriving a
reference point for linear extrapolation. Also, in order to better take into account directly the
shape of the dose-response curve, a benchmark dose such as a benchmark dose lower
confidence limit 10% (BMDL10, an estimate of the lowest dose which is 95% certain to cause
no more than a 10% cancer incidence in rodents) may be used instead of TD50 values as a
numerical index for carcinogenic potency. Linear extrapolation to a probability of 1 in 100,000
(i.e., the accepted lifetime risk level used) is then achieved by simply dividing the BMDL10 by
10,000.

Compound-specific acceptable intakes can also be derived from published recommended values
from internationally recognized bodies such as World Health Organization (WHO, International
Program on Chemical Safety [IPCS] Cancer Risk Assessment Programme) and others using the
appropriate 10-5 lifetime risk level. In general, a regulatory limit that is applied should be
based on the most current and scientifically supported data and/or methodology.

% Bundesinstitut
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Estragol - BMDL,, |
“‘:A.,'

Table 9:  Overview of the data from Miller et al. (1983) on the incidence of hepatomas in female
mice exposed for 12 months via the diet to estragole

dose Estimated dose No of animals | No of mice with incidence
mg/kg bw/day hepatomas
0 0 43 0 0
0.23% in diet 150-300 48 27 56
0.46% in diet 300-600 49 35 71

*ESCO Report “Advice onthe EFSA guidance document for the safety assessment of botanicals and botanical prepaations intended for use asfood

supplemeants, based on real case studies” (EFSA Joumal 2009; 7(9):280)

** van den Berg et al. Levels of genotoxic and carcinogenic compoundsin plantfood supplements and associated risk assessment. Food and Nutrition Sciences, 2011,
2,989-1010

in EFSA*: BMDL,, = zwischen 9 und 33 mg/kg/Tag
in van den Berg et al. **: BMDL,, = zwischen 3,3 und 6,5 mg/kg/Tag

Vorsicht: Studiendesign = Estragol an 3 Tagen/Wochen tiber 12 Monate!!

NTP, 2011 — Eignung? (3 Monatsstudie)

% Bundesinstitut
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Estragol - mogliche Grenzwerte \“’E

 Carcinogenic Potency Project: 51 mg/kg/Tag
v' 51 mg/kg/Tag + 50 000 = 1,02 ug/kg/Tag
v 1,02 ug/kg/Tag x 50 kg KG = 51 pg/Tag

* BMDL,,: 3,3-33 mg/kg/Tag
v’ 3,3-33 mg/kg/Tag + 10 000 = 0,33-3,3 pg/kg/Tag
v’ 0,33-3,3 pg/kg/Tag x 50 kg KG = 16,5-165 pg/Tag

* Bundesinstitut
b & fiir Arzneimittel . . . .
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7.2.2. Mutagenic impurities with evidence for a practical threshold

The existence of mechanisms leading to a dose response that is non-linear or has a practical threshold
is increasingly recognized, not only for compounds that interact with non-DMNA targets but also for
DNA-reactive compounds, whose effects may be modulated by, for example, rapid detoxification before
coming into contact with DNA, or by effective repair of induced damage. The regulatory approach to
such compounds can be based on the identification of a No-Observed Effect Level (NOEL) and use of
uncertainty factors (see ICH Q3C(R5), Ref. 7) to calculate a permissible daily exposure (PDE) when
data are available.

* Bundesinstitut
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Estragol - nach ICH Q3C \E

LOAEL = 37,5 mg/kg (NTP, 2011)

PDE= 37,5 mg-kg1-day}(LOEL) x 50 kg (weight adjustment) = 0,075 mg/day
5 (F1) x 10 (F2) x 5 (F3) x 10 (F4) x 10 (F5)

F1=5 for extrapolation from rats to humans

F2=10 to account for variability between individuals

F3=5 for study duration of at least 3 months in rodents

F4 =10 for severe toxicity (allowing an assumption that the toxicity has a
practical threshold)

F5=10 because LOAEL was determined

* Bundesinstitut
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Estragol - mogliche Grenzwerte \"a

 Carcinogenic Potency Project: 51 mg/kg/Tag
v' 51 mg/kg/Tag + 50 000 = 1,02 ug/kg/Tag
v 1,02 ug/kg/Tag x 50 kg KG = 51 pg/Tag

* BMDL,,: 3,3-33 mg/kg/Tag
v’ 3,3-33 mg/kg/Tag + 10 000 = 0,33-3,3 pg/kg/Tag
v’ 0,33-3,3 pg/kg/Tag x 50 kg KG = 16,5-165 pg/Tag

* ICH Q3C: 75 pg/Tag

* Bundesinstitut
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Estragol - weitere Studien

Paini et al. (2010, 2012)

e 2010: formation of DNA adducts in the liver of male rats on the basis of
in vitro incubations with rat hepatocytes exposed to estragole; predicts
that formation of the principal adduct in rat liver is linear up to at least
100 mg/kg

* 2012: dose-dependent estragole-DNA adduct formation in rat liver + the
urinary excretion of 1'-hydroxyestragole glucuronide in male rats (n=10,
per group) (0, 5, 30, 75, 150, 300 mg estragole/kg)

Suzuki et al. (2012a, 2012b)

* dose-dependent adduct formation in rats and mice respectively

* doses: 22 to 600 mg/kg

 statistically significant increases in adduct formation only found at the
higher doses, liver adducts were formed also at the lowest doses assayed

* it suggests that DNA adduct formation takes place also at relatively low
concentrations

% Bundesinstitut
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Estragol - mogliche Grenzwerte \E

 Carcinogenic Potency Project: 51 mg/kg/Tag
v' 51 mg/kg/Tag + 50 000 = 1,02 ug/kg/Tag
v 1,02 ug/kg/Tag x 50 kg KG = 51 pg/Tag

* BMDL,,: 3,3-33 mg/kg/Tag
v’ 3,3-33 mg/kg/Tag + 10 000 = 0,33-3,3 pg/kg/Tag
v’ 0,33-3,3 pg/kg/Tag x 50 kg KG = 16,5-165 pg/Tag

* ICH Q3C: 75 pg/Tag

* Bundesinstitut
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Estragol - was fehlt?

v' aktuelle Berechnungen zur Aufnahme von Estragol durch die Nahrung
(CoE 2005: “total intake from all sources to be in order of 1 mg/person/
day” — gilt das auch noch fir 20197?)

v’ epidemiologische Daten (?)

v’ Daten zur Linearitat / Nicht-Linearitat (in niedrigen Dosierungen)

v Untersuchungen zu Matrixefekten /
Studien mit pfl. Zubereitungen (?)

v’ gute Studien zur Karzinogenitat
(Studiendesign)

v abgestimmte Bewertungen (?)

* Bundesinstitut
g fiir Arzneimittel
und Medizinprodukte
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Vielen Dank fiir Ihre
Aufmerksamkeit!

Kontakt

Bundesinstitut flir Arzneimittel und Medizinprodukte
Abteilung 4

Kurt-Georg-Kiesinger-Allee 3

53175 Bonn

Ansprechpartner

Jacqueline Wiesner
Jacqueline.Wiesner@bfarm.de
www.bfarm.de

Tel. +49 (0)228 99 307-5980

% Bundesinstitut
fiir Arzneimittel
und Medizinprodukte

"HEY, | THOUGHT WE WERE WORKING WITH THE SAME DATA..."

FIGURE 2.3 SOURCE: National Wildlife Maganine, August-September, 1984,
Copyright (© 1984 Mark Taylor. Reprinted with permission of Mark Taylor.
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