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Code of practice to prevent and reduce pyrrolizidine alkaloid
contaminations of medicinal products of plant origin
Introduction and problem definition
With the BfR publication of analysis results on the occurrence of pyrrolizidine alkaloids
(PA) in 221 samples of herbal teas and some medicinal teas in July 2013 [1], it has
become evident that PA can also occur in medicinal teas as an impurity caused by
weeds. The publication of the BfR data has induced suppliers of medicinal drugs and
manufacturers of medicinal teas to investigate the situation regarding herbal drugs and
teas and other medicinal products of plant origin, to evaluate the results and to initiate
immediate actions in response.
Exposure assessment carried out within these actions showed that weed-related PA
exposure from herbal medicinal products does not pose an acute risk taking into
account realistic scenarios, also under conservative assumptions, and the relation to
other known sources of PA exposure.
In the past years it has emerged that a large spectrum of plant-based foods is affected
by the problematic issue of a PA burden, and PA exposures of consumers through
food are significantly more frequent than previously assumed. As also put forth in the
publication of the BfR [1], acute risks are unlikely, but a longer-term PA exposure
should be avoided from a toxicological point of view. An effective reduction of the total
exposure is therefore only possible across all sectors of business.
Therefore, already back in 2013 the manufacturers initiated a concerted action under
the aegis of the two professional associations Bundesverband der ArzneimittelHersteller e.V. [BAH] (German Medicines Manufacturers' Association) and the
Bundesverband der Pharmazeutischen Industrie e.V. [BPI] (The German
Pharmaceutical Industry Association) in cooperation with the Deutscher
Fachausschuss für Arznei-, Gewürz- und Aromapflanzen [DFA] (German Technical
Committee for Medicinal, Aromatic and Perfumery Plants) with the objective of
reducing PA contaminations by implementing suitable actions as rapidly and broadly
as possible. It should be emphasised in this regard that the current problem definition
substantially exceeds the previous agricultural and collection practice, for instance as
stipulated in the GACP (Good Agricultural and Collection Practice) [2]. Therefore, in
some of the affected medicinal plants according to current estimates it will be possible
to achieve significant reductions only within several years. A central database, which
has been created for collecting and analysing data on PA contaminations in herbal
drugs and preparations, plays a central role in the activities of the manufacturers.
Despite the currently still incomplete data situation, it can already be discerned that
drug suppliers, extract manufacturers, and manufacturers and distributors of herbal
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and homeopathic medicinal products of plant origin can be affected by PA
contaminations.
A new consideration of the problem is necessary, in view of the final public statement
of the Herbal Medicinal Products Committee (HMPC) on herbal medicinal products
containing PA that was published in December 2014, and which calls for an adult limit
of 0.35 µg toxic unsaturated PA per day over a maximum of 14 days of consumption
[3]. This limit value lies within the order of magnitude considered by the EFSA as
posing no risk to health in food at a lifetime daily intake of 0.42 µg PA per day [4,5].
The final version of the HMPC public statement was preceded by two draft versions,
most recently of November 2013 [6], which BAH and BPI commented on [7],
particularly with regard to the proposed limit value.
Since it is impracticable to implement the limit value of 0.35 µg/day now specified by
the HMPC immediately with blanket coverage, actions are required to ensure a
continuous reduction of the burden. For this reason, the previous Code of Practice (in
the versions from 02 December 2014 and 01 June 2015) shall be expanded under
consideration of the BfArM announcement of 01 March 2016 [8] and the riskminimising actions performed so far. Thus, this Code of Practice is to be understood
as a dynamic document to be further developed by being brought into line with new
findings under consideration of the risk characterisation and prioritisation. The BfArM,
as stated in its announcement [8], also welcomes the various actions carried out by
the pharmaceutical companies on their own initiative until now, such as causal
research, batch testing, initiation of research projects and further development of the
Code of Practice.

Objective
This Code of Practice provides a framework for individual actions in pharmaceutical
companies, which comprises the identification of the type and scope of the respective
problem by performing a risk analysis and initiating corresponding measures. Based
on these preparations, a product-specific action plan is to be created and a graduated
scale of actions developed with practice-oriented limit values and a realistic time
schedule, based on the findings obtained.
In particular, the fact that the contamination with individual PA plants on a field can
already lead to analytically detectable traces is completely new in this form for plant
cultivation, and must be taken particularly into account when working out effective
strategies. Therefore, the Code of Practice is to be seen as a "road map" in a
systematic development process, starting from a knowledge-acquiring phase with a
problem description, that then proposes a concept for the development of an action
plan along the process chain. To this end, an inclusion of all process participants in the
areas of cultivation, post-harvest processing, drug processing, extract production and
the manufacture of finished medicinal products is necessary.
This concept only refers to PA contaminations, whereas the natural occurrence of PA
in medicinally used plants represents a separate issue that will not be taken into
account here.
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Regulatory general conditions
Regulations for impurities in general or for medicinal plants that by nature contain PA,
include for instance the following regulations or recommendations:
Good Agricultural and Collection Practice (GACP): The EMA guideline "Good
Agricultural and Collection Practice" (GACP) [2] explains in section 11.6: "During
harvesting, care should be taken to ensure that no toxic weeds mix with harvested
medicinal plants/herbal substances." This can be understood as a general principle
that corresponding diligence is applied during harvest in order to avoid the intermixing
of toxic weeds. However, the specific problem of contamination through the slightest
traces of plants containing PA is not addressed here.
European Pharmacopoeia: The Section "Manufacture" in the monograph "Herbal
Drugs" of the European Pharmacopoeia [9] describes that appropriate methods e.g.
during cultivation and harvest are essential for the quality of the drug and that the drugs
must be as free of contaminations as possible. Extraneous components are
permissible up to 2% (m/m), whereby an appropriate specific test can be performed if
there is suspicion of intermixing.
Graduated Plan 1992: The ruling of 17 June 1992 [10] defines that affected products
prepared from plants of the genera comfrey (Symphytum), borage (Borago), coltsfoot
(Tussilago), groundsel (Senecio), hemp-agrimony (Eupatorium) and butterbur
(Petasites), which contain PA by nature, may only be marketed depending on their
compliance with certain limit values. Accordingly, the daily exposure may amount to
max. 100 µg PA for external or 1 µg PA for internal application with respective
application restrictions. Preparations with a daily exposure of max. 10 µg PA for
external or 0.1 µg PA for internal applications have no restrictions; homeopathic
preparations as of D4 (external) or D6 (internal) are likewise excluded from this ruling.
The evaluation is based on the monographs of Commission E as well as animalexperiment toxicological data. The submitted statements explained that there are no
indications for a negative impact on human health caused by medicinal products made
of drugs containing PA.
For the evaluation of tolerable PA exposure quantities and transitional regulations, the
following more recent documents can also be used:
Guideline of Genotoxic Impurities: According to the EMA "Guideline on the Limits
of Genotoxic Impurities" [11], corresponding to the "Threshold of Toxicological
Concern" (TTC) concept for a toxicologically questionable substance, a daily
consumption of up to 1.5 µg is considered an acceptable health risk that requires no
further investigations or regulatory actions. The TTC concept is also applicable to PA,
since these are not characterized by structural features similar to those of aflatoxins,
azoxy, N-nitroso compounds, dibenzodioxins or dibenzofurans, for which a significant
carcinogenic risk can also be assumed at a consumption below the TTC limit.
ICH Guideline M7: The guideline adopted in 2014 on the evaluation and control of
DNA-reactive impurities [12] provides that a daily intake of a mutagenic impurity of 1.5
µg represents a negligible carcinogenic risk (theoretical risk < 1:100,000 with lifetime
application). In addition, the guideline recommends in the event of a temporary limited
exposure to mutagenic impurities (which is the normal case for medicinal products),
application of a graduation of the limit values for the consumption, for instance as
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follows: for application below one month at 120 µg daily, application below one year at
20 µg daily, and application below 10 years at 10 µg daily. Even though herbal
medicinal products altogether are excepted from the guideline's scope of application
for formal reasons, the concept of less-than-lifetime exposures for contaminations by
individual substances in herbal medicinal products is just as valid as for all other
medicinal products.
Code of Practice of the Codex Alimentarius: For the area of food and feed, the
Codex Alimentarius [13] has created a general Code of Practice. This work assumes
that if a contamination cannot be completely avoided, then it should be reduced by
appropriate actions. A general principle in this respect is the promotion of increasing
sensitisation by providing appropriate information and education of the herb growers,
which should enable timely detection and identification of the problem. A subsequent
risk assessment that also includes the probability of occurrence ultimately leads to an
"Integrated Weed Management Plan", which calls for corresponding actions depending
on the risk. For instance, if there is a high risk, measures must be taken to prevent an
immediate propagation of the respective PA plants. Such measures include
mechanical methods, chemical methods such as the use of selective pesticides, or
biological methods, which are chosen according to their suitability in solving the
individual problem. Also actions aimed at preventing seed dissemination are
discussed. The actions specified in the Code of Practice of the Codex Alimentarius can
similarly also be applied in the cultivation and collection of medicinal plants.
Special regulations for evaluating the contamination problem with PA were issued in
December 2014 in the final Public Statement of the HMPC on herbal medicinal
products containing PA [3], which called for a limit value of 0.35 µg per day, and the
announcement of the BfArM of 01 March 2016 [8], which made reference to this
point and requests that the pharmaceutical companies define the product-specific
quality control under consideration of the current data.
In accordance with the classification recommended in the previous Code of Practice
with the classes A ≤ 0.1 µg, B ≤ 0.35 µg, C ≤ 2 µg PA based on the daily dose,
corresponding to the BfArM announcement with respect to the extent of analytical
testing, these three categories are likewise to be taken into consideration, whereby the
BfArM has specified an upper limit value of maximum 1.0 µg PA based on the daily
dose:
A Very low or no problem of contamination
Based on data available it can be justified, that usually content of pyrrolizidine alkaloids in the finished
medicinal products is ≤ 0.1 μg with respect to daily exposure. This classification can be accepted, if
this limit is not exceeded for 90 % of samples analysed and no sample has a value higher than 0.35
μg with respect to daily exposure. For this category a skip testing can be accepted. The specific
testing scheme must be derived from data available.
B Low problem of contamination
Based on data available it can be justified, that usually content of pyrrolizidine alkaloids in the finished
medicinal products is ≤ 0.35 μg with respect to daily exposure. This classification can be accepted, if
this limit is not exceeded for 90 % of samples analysed and no sample has a value higher than 1.0 μg
with respect to daily exposure. For this category an intensified skip testing is necessary. The specific
testing scheme must be derived from data available.
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C Relevant problem of contamination
If there is no data or based on data available a classification to category A or B is not possible, a routine
testing is to be implemented into the release specification defining an upper threshold of 1.0 μg
pyrrolizidine alkaloids with respect to daily exposure.

Remarks:


Even though not specifically provided in the BfArM announcement, in justified
cases it is imaginable that a classification into category A is possible without
performing analyses, owing to the nature of the drug or its procurement process.
This must be demonstrated by the marketing authorization holder by means of
appropriate other data and information.



If data become available at a later point in time which justify a classification into
category A or B, then the scope of testing can be respectively reduced – this is
to be expected in the course of the optimisation measures. Still it might as well
become necessary to assign to the higher category C.

The BfArM states that the cited specified requirements are to be applied within the
scope of responsibility of all pharmaceutical companies, and in pending procedures
the BfArM shall check whether the submitted documents comply with the specified
requirements. Further medium-term actions initiated by the professional associations
should achieve a further minimisation of PA exposure.

Analysis of PA
The occurrence of pyrrolizidine alkaloids as impurity in foods and medicinally used
plants is a new insight, but not a new phenomenon, as investigations on older retained
samples demonstrate. That this could not be recognised until now is partly due to the
fact that only in recent times it has become possible to achieve the necessary
sensitivity and selectivity by using current LC-MS/MS technologies, which have first
allowed the detection and quantitative determination of PA content in the range
substantially below 1 mg/kg. Based on the complexity of the analytical questions and
the required comparability of the results, LC-MS/MS methods such as the BfR PA-Tee2.0/2014 method [14] are today considered state-of-the-art technology.
The announcement of the BfArM of 01 March 2016 [8] points out that with respect to
the analytical tests, the Attachment of the Graduated Plan Notice [10] and the
Notification No. 002/2016 of the BfR of 05 January 2016 [15] are to be considered.
The method published by the BfR in July 2013 [1] was validated in an international
interlaboratory comparison. In the publication of October 2014 [14], the scope of testing
was expanded from 17 to 28 substances, the sample preparation was modified and
the
limits
of
quantitation
somewhat
lowered.
In
the
notification
No. 002/2016 from the BfR of 05 January 2016 [15], reference was made to the BfRPA-Tee-2.0/2014 method [14], and based on the measured data on PA occurrence,
an analyte spectrum of at least 21 alkaloids was recommended.
The method of the BfR is based on the MRM technique (multiple reaction monitoring
transitions) and is characterised by a high specificity and sufficient sensitivity. This
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tandem mass spectrometry is a long-established analysis technology in residue
analysis and is also suited for the determination of PA, since measurements are made
in the same concentration range (1 µg/kg to 3 mg/kg). However, reliable results are
only possible using this technology if the respective reference substances are available
(knowledge of retention time, molecular ion and mass transitions for identification and
quantitation). Aside from the method proposed by the BfR, other validated LC-MS/MS
methods used in practice are also suitable for this purpose which ensure that the PA
are unambiguously identified and quantified with sufficient sensitivity. For the analysis
of plants originally containing PA, other LC-MS or GC-MS methods can be used as
well.

Description of the risks and opportunities of exerting influence along the
process chain
For the cultivation or collection of the medicinal plants to be used, including the drying
and primary processing and manufacture of the active substance (e.g. extract or
homeopathic preparation), up to the manufacture of the finished medicinal product,
there are a multitude of possibilities in order to reduce possible contaminations with
weeds containing PA or checking for the eventual occurrence of PA. The risks as well
as their evaluation and possibilities for prevention at the individual process steps are
respectively presented in Table 1.
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Table 1

Process step
Cultivation:
cultivation
planning

Risks

Probability

Weed seeds already in High
the soil, possible
impact from the
neighbourhood (such
as agrobiodiversity
areas, field margins to
be kept free of crop
protection agents,
hedgerows, transfer of
pollen containing PA)

Cultivation: seeds Cultivated seeds
contaminated with
weed seeds

Low to high
depending on
the plant
species

Possibility to exert
influence
Selection of fields without
corresponding weed
populations, observance
of crop rotation (closing
herbicidal efficacy gaps
over preceding crops and
soil preparation as well
as adjacent surfaces /
vegetation along field
edges, mowing the field
edge, attention to
cleanliness of the
equipment after changing
fields
Selection of seeds under
consideration of their
purity, harvest of seeds
after inspection of the
field (intensive weed
control), attention to
cleanliness of harvesting
and processing
equipment

Evaluation (feasibility,
time horizon, efficiency)

Responsibility

Great importance, feasible, Growers and
medium to long-term action, research
need for research on the
institutions
effectiveness of actions

The technology for cleaning Seed supplier
seeds is currently fully
exploited; need for further
research (seed-cleaning
project in planning stage)

-8-

Cultivation:
course of
cultivation

Harvest

Wild collection

Non-recognition of
weeds containing
PA

High

Dissemination of
scientific findings in
agriculture

Great importance, weed
database project

FAH,
research
institutions and
consultants

Weed infestation

High

Cultivation method and
species-specific actions
in weed management,
selective crop protection
measures (also treating
sub-areas and areas
between the crop rows),
application technologies
Intensification of
manual/mechanical weed
control

Great importance, medium
to long-term extension of
chemical crop protection
and
simplification/acceleration
of approval processes are
required

Growers,
approval
authorities

Great importance, feasible
short to medium-term,
necessity of research and
innovation for weed control
in the crop row
Great importance, limited
feasibility depending on
various influencing factors

Growers and
research
institutions

Harvesting weeds
Low to high
along with cultivated depending on
plants
species and
harvesting
technology
Harvesting weeds
Low to high
along with cultivated depending on
plants
species and
collection
technology (e.g.
hand-picking
versus (partly)
mechanised
collection)

Optimisation of
harvesting technology
(among other things
timing, technology,
cutting height)
Risk analysis including
Great importance, central
the drug,
starting point: training,
collecting/harvesting
short-term feasibility
technology,
site/accompanying flora,
training, earliest possible
visual inspection of the
collected material

Growers

Supplier,
collecting
organisation
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Drying

Cross-contamination Low
via dust

Careful cleaning of the
drying equipment

Incoming goods
inspection of
crude drug

Non-detection of a
PA burden caused
by weeds

Risk-based selection of
crude drugs subject to
intensive testing for PA,
definition of acceptance
criteria for processible
crude drug qualities

Drug processing

Drug processing
and all further
process steps
Manufacture of
active substance

Low to high
depending on the
drug and
inspection
method

Slight importance

Great importance, feasible
to implement tests in the
short term, high analytical
effort and expense,
question of suitability of the
inspection method, longterm common database of
manufacturers
Transfer of weeds
Low to high
Cleaning options, e.g.
Great importance, feasible
containing PA
depending on the sorting small quantities of in the short term, but high
drug
harvested crops
effort and expense for
personnel and technology
Cross-contamination Low
Careful cleaning of the
Slight importance
with weeds
process equipment
containing PA
Transfer of PA to
Low to high
Development of
Slight importance, high
the active substance depending on the extraction methods to
technical and regulatory
crude drug and
deplete PA
effort and expense
the extraction
method

Drying operation,
drug supplier
Manufacturer

Processor,
supplier

Processor,
supplier,
manufacturer
Manufacturer
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Release of active Non-recognition of a Low to high
substance
PA burden
depending on the
crude drug and
the extraction
method

Risk-based selection of
active substances subject
to intensive testing for
PA, definition of
acceptance criteria for
the active substance

Manufacture of
medicinal
products

None

Transfer of PA to
the finished
medicinal product

Low to high
depending on the
PA burden of the
active substance
Release of
Non-recognition of a Low to high
finished medicinal PA burden
depending on the
product
PA burden of the
active substance

Risk-based selection of
finished medicinal
products subject to
intensive testing for PA,
definition of acceptance
criteria for the medicinal
product

Great importance, feasible Manufacturer
to implement tests in the
short term, high analytical
effort and expense,
question of suitability of the
inspection method, longterm common database of
manufacturers
Manufacturer

Great importance, feasible Manufacturer
to implement tests in the
short term, high analytical
effort and expense,
question of suitability of the
inspection method, longterm common database of
manufacturers
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Need for further research in medicinal plant cultivation
A great need exists for research for detecting and avoiding possible contaminations
through weeds containing PA. Such investigation projects should include as many of
the different stages in the production of herbal starting substances or active
substances listed in Table 1 as possible, for instance setting up a weed database in
medicinal plant cultivation. With the participation of the Forschungsvereinigung der
Arzneimittel-Hersteller e.V. (FAH) (Research Association of Pharmaceutical
Manufacturers) a project has been initiated to "record the location-dependent and
cultivated plant-specific weed flora in medicinal plant crops with particular
consideration of weeds containing pyrrolizidine alkaloids". The project also covers
investigations on PA exposure from the soil conducted by Braunschweig University.
Implementation of a seed-cleaning project. As part of an already ongoing
demonstration project called "KAMEL", a project entitled "Avoidance of inclusion of
weed species containing pyrrolizidine alkaloids and other dangerous weeds in
medicinal and spice plant crops via the starting seeds" was applied for by Pharmaplant
GmbH in Artern.
Immunological screening method. The three-year publicly-funded project
"Development and validation of an immunological screening method to determine
toxicologically relevant levels of pyrrolizidine alkaloids in herbal teas and related
matrices such as animal feed" has been started in 2016.
Follow-up project to optimise the non-chemical weed control after the "Statusquo analysis on weed control in the cultivation of ecological medicinal and spice
plants". This project is being applied for jointly by two institutions, the Bayerische
Landesanstalt für Landwirtschaft (LfL) and Ökoplant e. V. The Bayerische
Landesanstalt für Wein und Gartenbau (Bavarian State Institute for Wine and
Horticulture) has begun the project "Weed control in ecological operations with
vegetable cultivation under particular consideration of modern RTK control, ultrasound
and camera technology including labour economics and costs", whose results can in
part also be transferred to some medicinal plant cultivations.
With the objective of closing herbicide efficacy gaps, the Bund-Länder-Arbeitskreis
(federal and state [Länder] working group) "Minor use", sub-working group "Medicinal
and Spice Plants", has set up a trial program to check herbicides effective against
ragwort (Senecio spp.) and field forget-me-not (Myosotis arvensis) in representative
and relevant cultivations and to record residue data in the coming years. The selection
is based on an analysis of the national and international databases on the effectiveness
and tolerance of herbicides in the cultivation of chamomile, St. John's wort, peppermint,
thyme and parsley by the federal and state working group "Minor use", sub-working
group "Medicinal and Spice Plants" as well as the cooperative project "Minor use"
of the central trade association "Gartenbau" (Horticulture) with the German
Bauernverband (Farmers' Federation), supported by the Federal Ministry of Food and
Agriculture (BMEL).
In order to be able to apply for medium to long-term state funds for research on PArelevant topics, the FAH and the DFA are both participating in creating the research
agenda in the framework of the National Action Plan for Sustainable Plant Protection
(NAP) of the Federal Republic of Germany. In this connection, in 2011 the "Guidelines
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for integrated pest management in the medicinal and spice plant sector" [16]
developed jointly by the FAH and DFA to implement the EU Directive 2009/128 were
supplemented to include the new findings with respect to the risks posed by weeds
containing PA. Weeds containing PA are to be categorised as "harmful organisms"
with particularly low control threshold values. Reference can be made to the
"Integrated Weed Management Plan" mentioned in the Code of Practice of the Codex
Alimentarius [13].
In addition, the need for research on the PA problem (database) was defined and
submitted to the European Commission by different national and European
professional associations as well as the BfR with the request for consideration in the
research framework programme Horizon 2020.
The medium- to long-term objective of the research activities shall be to develop
"Integrated Weed Management Plans" for medicinal plant cultivation with a focus on
the minimisation of phytogenic contaminations.
All companies who apply this Code of Practice are recommended to support
corresponding research projects.

Basis for the definition of acceptance criteria for release in the production of
medicinal products
As shown by the subsequent investigation of older retained samples from 1980 to 2000
induced by the current recognised problem, the burden with PA is not a new
phenomenon. Exposure analyses [1,12] show that in general, there is basically no
acute risk due to the accidential and spotty presence of PA that has apparently existed
for a long time. With the final public statement of the Herbal Medicinal Products
Committee (HMPC) on herbal medicinal products containing PA issued in December
2014, the intake of toxic unsaturated PA from herbal medicinal products should be
reduced to a burden of maximum 0.35 µg per day [3]. Since it is not possible to achieve
this limit value in practice immediately and ubiquitously, actions are required to ensure
a continual reduction of the burden over time. The reduction programme works under
the premise of technical feasibility according to the ALARA principle ("as low as
reasonably achievable") [4]. This means that based on available data on the different
plant species, the manufacturers are to make risk classifications of the burden situation
and define test criteria per risk class for their medicinal products. These criteria should
be checked regularly and re-evaluated at need. This procedure ensures the elimination
of peak contaminations, and shall also successively lower the general PA level to the
amount specified by the HMPC in a continual process.
This Code of Practice should help the affected companies to define appropriate test
criteria for their medicinal products based on the three risk classes specified in the
BfArM announcement. Specific testing plans with a defined scope of testing must be
defined for every product with respect to the drugs / preparations contained therein to
ensure that irrespective of the risk class, the finished product does not exceed the daily
dose of 1.0 µg PA.
The BfArM letter of 01 March 2016 contains the demand for including routine testing
in the quality specification in order to adhere to an upper limit value of 1.0 µg PA relative
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to the daily dose. The respective test can be conducted on the finished product, but
also on a suitable earlier process step, the selection of which must be justified on a
case-by-case basis. The prerequisite here is primarily a best possible homogeneous
distribution of the PA in the material to be tested.
The method and scope of sampling must be designed based on the risk assessment.
Based on the nature of the herbal starting material and a typical spot contamination
with PA, low amounts or non-comminuted starting material are only suitable to a limited
extent. Investigations of starting materials therefore primarily serve to provide an initial
first survey of existing conditions and orientation. If a sufficiently homogeneous
distribution of the PA can be assumed on later process steps in the production, then
further tests on subsequent stages of the product are not necessary. In products
containing extracts the extract is an appropriate testing stage for determining the PA
contamination. One can assume a homogeneous distribution of the PA in this case.
The extract stage offers further advantages compared to the finished medicinal
product:





Lower required sample quantity or number of samples
Easier sample preparation (no concentration of liquid preparations)
Exclusion of additional matrix effects, e.g. due to tabletting additives or ointment
bases
Assignment to the extract is unambiguous for combination products.

The content of PA in the finished product can be calculated from the results obtained
for the preparation.
Depending on the product, apart from the data on the PA content, the scope of the
sampling test also takes into account the type of medicinal plant used (e.g.
herbaceous, woody, annual, perennial), the plant part used (e.g. herb, flowers, fruits),
the harvest and processing conditions (mechanical harvesting, cleaning options), the
quantity of the active substance in the medicinal product as well as the dosing of the
finished medicinal product and the batch-related documentation (e.g. field record) of
the raw material supply chain. A regular assessment of analysis results, also under
consideration of results from the database project, makes it possible to identify critical
herbal drugs and extracts, define actions for monitoring or compliance with the test
criteria, and check the effectiveness of these actions at appropriate intervals.
Outlook
The contamination of certain herbal drugs with PA poses an extraordinary challenge
to suppliers of herbal drugs, extract manufacturers and distributors of herbal and
homeopathic medicinal products of plant origin. This already applies to the precise
qualitative and quantitative determination of the contaminations, but even much more
to their reduction. The nature of the causes, seasonal production process of herbal
drugs and the currently given limits of agricultural-technical feasibility make it
impossible to reduce the total burden of PA across the entire range of medicinal plants
and preparations to the level aspired by the HMPC in the short term. However, the
identification of those drugs that frequently contain high burdens opens up the
perspective of eliminating peak contaminations in the short term by concentrating
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resources and actions on these drugs, making it possible to significantly reduce the PA
exposure by medicinal products of plant origin in only a few years. However, the goal
of effectively reducing the long-term total exposure with PA, to which herbal medicinal
products contribute only partially, assumes that equally serious efforts are undertaken
by all sectors of industry affected by PA contaminations.
The risk-based testing concept described above enables the allocation to risk classes
with specific definition of test criteria and scope of testing as well as an assignment
and evaluation of the medicinal products corresponding to their contamination risk and
their current levels of contamination, whereby the upper limit is checked and
dynamically adapted, with the objective of achieving a classification of the medicinal
products into a higher class through re-evaluations at regular intervals. In doing so, the
results of the database analysis can also be taken into account. As shown in the
analysis section, however, the scope of testing of the method published by the BfR has
been increased from 17 to 28 substances within a short time. In order to avoid
misinterpretations in the evaluation of results in the determination of residue situations
or trends, it is therefore indispensable to observe how many and which substances
were covered in the corresponding analyses.
This Code of Practice creates a basis for all parties involved along the process chain
for defining, implementing, and further developing appropriate product-specific actions
to prevent and reduce contaminations of herbal medicinal products with PA, whereby
the current actions in medicinal plant cultivation and the global developments in the
food sector, including the total exposure, should also be taken into account.
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