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Opening Remarks

Dr Susanne Keitel, Director, European Directoratetlie Quality of Medicines & HealthCare
(EDQM), Council of Europe
Prof. Dr Brigitte Kopp, the Society for Medicinalaat and Natural Product Research (GA)

Dr Susanne Keitel
Ladies and gentlemen, Dear colleagues,

It is my pleasure to welcome you to our ConferenoeHerbal Drugs and Herbal Drug
Preparations. We are very happy to see so mangwtoday. Indeed we have more than 80
participants from almost 20 countries from univistandustry and regulatory authorities. Our
programme today is dedicated to the scientific tgodd the European Pharmacopoeia in the
field of herbal drugs and herbal drug preparatiédssyou know, the interest in this field and
accordingly the number of monographs in the EuropBaarmacopoeia, have increased
considerably over time. Thé"Edition of the European Pharmacopoeia, to be ghiétl next
year, will contain around 240 texts concerning hérpand incidentally, we have decided that
to make the European Pharmacopoeia more user liyjéod the first time these texts will be
presented in one common place in the European Ritapoeia, namely in the first volume.
During the work on the monographs our groups ofeetsp their chairs and we, as the
secretariat, have touched more than once the dvepat of the day — the necessary update of
monographs according to the state of the art, whesds to be well balanced to the needs and
possibilities of the users as well as the reguatarthorities. Therefore my colleagues have
prepared four sessions to address the followingestd The first session will focus on
progress in analytical techniques and we have iiiehttwo very well known and
experienced speakers addressing the scientificpgetise. The second session will
specifically be dedicated to new assay or quaivddaest methods and analyse the regulatory
implications of such a change — very important. ¥e aware of the consequences of
revisions in this area and would really apprecigedback from our stakeholders on this
topic.

In the field of microbiological examination of hatlmedicinal products and in the reference
standard area we have already adopted some chavigeswill hear updates as well as

updates on the work programmes of the Europeamittapoeia and our HMPC colleagues
with whom we closely collaborate.

Last but not least, the round table discussion wille an opportunity to review the
proceedings and discussions of the day and havepan forum for dialogue between the
different parties. We are very pleased to have nailgagues from regulatory authorities
participating today and we should make good usthisfopportunity to get their input and
understand their point of view. From our side, Bi2QM, we hope very much that this will
give us important feedback on the necessary magron of methods and facilitate their
implementation hopefully supported by users andleggrs. A common understanding of the
problems to me seems to be the key for a succesafuforward.

In this spirit, 1 would like to wish all of us a me interesting day full of useful and
constructive interaction.
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Prof. Dr Brigitte Kopp
Dear Participants in this workshop, Dear colleaguadies and gentlemen,

It is a pleasure for me to welcome you to this wbdp. As a professor of pharmacognosy at
the University of Vienna | am delighted that we lcbbost this event at the Department of
Pharmacy at our university. As president of the @&#g Society for Medicinal Plant and
Natural Product Research, and on behalf of the IG#guld like to express my thanks that
our society was invited to co-operate in this field

Our society, the GA, is an international, neutralependent association of scientists,
research institutions of universities and comparassvell as other interested people engaged
in the advancement of research and science inighé &f medicinal plants, particularly
identification and authentication of plant mater@iemistry of plant constituents and natural
compounds, development of improved and new analytimethods and at least search for
new biologically active natural compounds. The ries¢ in herbal medicinal products is
continually growing and the public popularity ofeie products is very high, but in the last
years conflicting reports exist, not only in Eurppeith respect to the quality. The
consequence is that such products need to be meshibmd regulated at the same time. This
means there is a demand for quality control offeke products including not only analytical
studies and quality assessment of natural matedoiai also molecular biological
characterisation. The implementation of new anedytitechniques as well as new assay
methods and other methods in the Pharmacopoeia grapits will be discussed today
furthermore the problem of regulatory implicatioos the introduction of the new assay
methods or the pragmatic approach of referencealatda etc. All these aspects have or will
result in a range of concerns especially from thdo&l industry and | estimate that this point
will be one of our main subjects in our discussion.

Experts in all these fields are gathered here,cttreprehensive programme covers many
important and currents aspects of pharmaceutic@neses and pharmaceutical industry,
letting scientists from universities, industry anebulatory authorities participate in this
meeting. | expect from today not only interestirggtures, but also fruitful discussions
between the parties and | am sure that this mewtithpe a success with very interesting and
relevant topics and various highlights. | wish yau informative, interesting and successful
workshop.

Thank you.
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FIRST SESSION :

Progress in analytical techniques applied to quaht control of herbal drugs or herbal
preparations: concrete case examples
Prof. Dr Markus Veit, International Drug Regulat@ifairs Services (D)

Prof. Dr Markus Veit's slides are available on tbkowing link:
http://www.edgm.eu/en/Proceedings-of-Internatioahferences-83.html-

Recent Conference Proceedings - Herbal drugs amalrdrug preparations, 25 September
2009 - Session 1: Progress in analytical technigpetied to herbal drugs or herbal drug
preparations: concrete case examples.

The establishment of sophisticated methods in meutjuality control of herbal drugs or
herbal preparations is driven in the first instabgecommercial advantages such as saving
time and expenses for materials. In the secon@nustincreased sensitivity and selectivity
might be a driving force for establishment. Thue thventory of methods used does not
necessarily represent the state of the art of seiemd technology. However, some more
sophisticated methods, despite being expensiveysed in a generic context as they offer
excellent selectivity and sensitivity. This applie® High Performance Liquid
Chromatography (HPLC) or Ultra High Performance uitf Chromatography-Mass
Spectrometry (UHPLC-MS) and quantitative H Nuclédagnetic Resonance (HNMR)
spectroscopy. As a case study the application oPUEMS is presented in order to
overcome problems with Gas Chromatography — Masst8metry (GC-MS) methods used
frequently for analysis of toxic pyrrolizidine alk&ds in herbal drugs and herbal preparations.
UHPLC permits direct determination of N-oxides adgewm the non-oxidised alkaloids and
thus reduction and/or derivatisation steps areongédr needed. The method has an increased
sensitivity, selectivity, precision and accuracy.

As a second case study the guantitative nucleamet@agresonance spectroscopy (QNMR
spectrometry) as primary and highly selective meéthe increasingly used for the
establishment and content assignment of referaiacelads of markers, active markers and
plant constituents with known pharmacological attivts employment essentially simplifies
and increases the reliability of the establishment reference substances and their
certification. The purity determination can be pemied for the structurally identified
principal component alone. It is important to esplic emphasize, however, that by using
this method not only the purity for content assigmtncan be determined but also the content
of (identified, proton-containing) impurities artat very comprehensive information on their
identity can be derived from the NMR spectra. Thight also be of particular importance for
the detection of pharmacologically active impustia compounds used in pharmacological
testing. Ultimately identity and purity analysisutd be performed in one step using the
gNMR method. Hence the substance supply requirectddification, the very expensive
natural products, could essentially be decreasbahvwould save costs incurred by the high
effort in connection with isolation and purificatio Since NMR spectroscopy has the
character of a primary method, all prerequisitespfrforming metrologically top-quality, Sl-
based certifications for pharmaceutical referenagenmals are fulfilled.

Some other methods are used infrequently, howewes, case by case basis when advantages
are evident. In this context, for instance, capylkelectrophoresis has recently been used more
extensively as an alternative separation technigoeder to avoid the use of acetonitrile.

Proceedings of the International Symposium, Viedasstria, 25 September 2009
0 EDQM, Council of Europe



Herbal Drugs and Herbal Drug Preparations

Quiality control of herbal drugs - emerging methodsand approaches
Prof. Matthias Hamburger, Institut fur PharmazeatesBiologie, University of Basel (CH)

Prof. Matthias Hamburger’s slides are availabler@nfollowing link:
http://www.edgm.eu/en/Proceedings-of-Internatiocahferences-83.html-

Recent Conference Proceedings - Herbal drugs amalrdrug preparations, 25 September
2009 - Session 1: Progress in analytical technigpetied to herbal drugs or herbal drug
preparations: concrete case examples.

Herbal drugs are materials with a high degree sdutar and chemical complexity and
heterogeneity. Combinations of methods are needed ffull assessment of the quality
aspects, but until recently, suitably sophisticzaed adequate methods were often lacking.
Over the past decade, several methods have emergieth allow to overcome current
deficits. The presentation will review a selectmfmrmethods and applications in the areas of
extraction, separation and detection.

Classical extraction methods which are typicallgdig the quantitative assays of herbal drug
monographs have several drawbacks. They are ustiallg-consuming, may not be
exhaustive, and hence lack of reproducibility. Réamethods such as Pressurized Liquid
Extraction (PLE) and Microwave-assisted Extracti(MAE) overcome some of these
limitations, since they are fast, exhaustive, rdpoible, and can be automated with
commercial equipment. We exemplify some advantagesstrumented extraction methods
by a comparison of PLE with current extraction poois used in the quantitative assays of
various herbal monographs.

HPLC with UV absorbance detection has been esladisas quantitative assay in herbal
analysis. However, major natural product classeb s1$ isoprenoids are difficult to analyze
due to weak chromophores. The Evaporative Lighttt&gag Detector (ELSD) may
overcome current limitations in the analysis of artpnt compounds such as saponins. ELSD
signal can be mathematically related to the amaeintnebulized analyte, and recent
equipment is sensitive and robust enough to entddedevelopment of validated assay
protocols.

Quantitative chromatographic assays require acteseference compounds. Compound
purity is usually assessed by chromatographic asssy. HPLC. However, this may not
correspond to the true content, as solvent of alfyzdtion, moisture, salts and inorganic
impurities are not measured. Quantitative NMR (gNM& probably the best approach for
determination of the content of a reference, predidhat the acquisition and processing
parameters are correctly selected. This will bargtdgied with a comparison of HPLC and

gNMR analysis of glucosinolate references. qNMR a#so be favourably used in certain
cases for a quantitative assay of herbal drugsas® i point is the quantitative determination
of indigo in the Traditional Chinese Medicine hdrdaug Indigo naturalis. Comparison of

gNMR and the HPLC assay of the proposed Indigorasumonograph for the European
Pharmacopoiea will be shown.
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Discussion with the audience

Dr Michael Wierer: Thank you for your talk. | have a remark concegnihe detectors you
mentioned. We, the European Pharmacopoeia Seatetsiiare your enthusiasm for ELSD
applications. In fact we have already a monograplSesam oil refined (corrected by the
author) where this is used. However, one of thadliantages is the question of volatility, so
we have to switch the mobile phase. Therefore soimehow the same limiting factor as for
HPLC-MS detection. The second point is: would ybimk that it is already well-known or
applied in the industry? So we have some hesitdtimm our expert groups to adopt these
kind of methods, knowing that in daily practiceyttae not present everywhere. What is your
view on that?

Prof. Matthias Hamburger: Obviously there are certain limitations and I'sleown what is
possible in terms of mobile phase addition addéiend what is not possible. Non volatile
additives are not possible, but | think even withs tlimited selection one can in our
experience, resolve, | would say really the majant pf issues. Sometimes it's just maybe a
guestion of looking a bit further to find suitalitebile phase additive. Just an example, you
mentioned LCMS. We had the same problem with oucaginolate analysis. For sulphated
compounds, sometimes even two sulphate groupsnged ion pairingTypical ion pairing
reagents are non volatile and therefore not swtédol LCMS. If one looks sufficiently far
away there is a solution. We were able to findwblatile ion pairing reagent which worked
perfectly well so the peak shape was absolutelfeperSo | think it's just the matter of how
far we try to look. So in my opinion, for this igsludo not really see a problem but obviously
it's not the absolute thing.

Regarding the second question, we have two ELSDsnenuse them routinely not only for
quantitative purposes but also in a different sgtfor our lead discovery purposes so we run
all sorts of samples where we really do not knowclmand in our opinion it's extremely
useful. Now | think, in terms of cost, an ELSD st mxpensive. It's comparable | would say
to a diode array detector, 20-30 000 Swiss Frawdsat's that? 15-20 000 Euros. So, an
affordable operation. It's robust. | think it's ey more hesitation to engage into something
novel. The issue of volatility also. | mean the ng@&neration of instruments they now can
operate at a very low temperature. You can go dowib degrees with the recent generations
of instruments. So there’s not this problem that bad in the first generations of instruments
where compounds that were not really, let's say) wolatile like a brick, but even very
moderately volatile even were evaporated and nt#ctible. In the early generation it was
rather selective | would say. | do not think thésa problem. The operation is really very
simple, our Masters students use it without anpier!

From the floor: Just to add because you asked why there wagaokiack of distribution of
these instruments. | think from an industry poihview, my experience is that in early times
we did not have regulatory acceptance from theaaitis. | do not know if this has changed
now. In the industry there is still the feeling ttreuthorities will not accept a non-linear
calibration model. Maybe authorities may commentlwat, but there is still some hesitation
to use this method because it is still unclearcasviiether it will really be accepted by
authorities.

From the floor: | also would like to comment. My question is tethto the fact that none of
you mention near infra-red spectroscopy and | kmowhe regulatory field it's a trend for
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chemicals, because it's very fast method which gau do on-line. Even imagine the matters
which will be introduced in the far future. So myestion is there no future for this technique
in the whole area?

Dr Markus Veit: | think one of the reasons for that is that tladidation of near infrared
(NIR) spectroscopy is quite a difficult thing arnts iquite an effort to do that. Again, there is
from my experience on the regulatory side and #sessment, a lack of knowledge on how to
assess this data. From my experience there isd agd this is also true for other methods,
really to make an on-going education of assessamsoist sophisticated methods.

Prof. Dr Brigitte Kopp : There are several researches at the institufiamaytical chemistry
at the University of Innsbruck and I think therdlle a method for the future in this way.

From the floor: | would like to go back to the Evaporative Lightattering Detector (ELSD)

- just to add a comment and some experience. We hagn using ELSD for some herbal
drugs and herbal products. Two examples were shoywprof. Matthias Hamburger: Ginkgo
biloba and Ginseng. ELSD was really establishedunlaboratory quality control and it is
relating to Ginkgo biloba it is used in the Unit8tiates Pharmacopoeia and the Chinese
Pharmacopoeia for Ginkgo biloba, but for example eéxperience is certainly positive but
recently for Ginkgo biloba the new European Phaopaeia monograph introduced
refractive index detection which is not so innovatilet’'s say. Our experience is that now we
are going back to refractive index detection artliceng the activities with the ELSD.

Dr Michael Wierer: It's always a problem to find a compromise betwedat is the interest
and obviously there are many producers who haveestblished methods which are in the
registration dossiers and therefore sometimeddt isnd a compromise. Apparently this came
from another Pharmacopoeia and was well-establibbéale. So often this is a request from
stake-holders during the public comment periodydaover to a method which is already in
use and this has to be balanced against the adesnth a novel technique and that's exactly
what we have here.

From the floor: But for Ginkgo there are not too many dossiers.
Dr Michael Wierer : It came from a Deutsches Arzneibuch (DAB) monpgra

From the floor: My comment is also directed to the ELSD methdaise thing you showed
us was the precision. The precision was lower théfo relative standardisation but we have
to keep in mind that we have to do a recovery am& we have to compare two measured
values. If we have this precision for both of tteues, our active pharmaceutical ingredient
(API1) and our finished product we have a problemmeet the requirements of +/- 5% and the
recovery rate for the release. Do you see any eéhimcome to better precision or otherwise
this test is to be kept in mind by the authoriaesl be respected?

Prof. Matthias Hamburger: This is a very valid point. | cannot specificalgmment on this

example here, but maybe our colleague from Indeha was involved in this work could

comment. | think quite a bit in ELSD depends on ¢lgeipment that one uses. | think that's
probably the key issue. | mean this paper herepudished in 2000 so that was already |
would say three generations back in ELSD developnWe have also in our laboratory two
generations of detectors and the difference idyreqlpreciable. So | would say with a new
generation | would expect the data to be signitigabetter. Also another point is the peak
broadening that’s also an issue with the earli¢eders, it can be significant with the new
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ones, a very slight peak broadening but it's readly significant compared to the UV which
we always use in line. First Diode Array DetecidAD) and then the ELSD. So | think that's
certainly an improvement.

From the floor: You presented Principle Component Analysis (P@&)a method for
identification purposes, would that be ok to pubia dossier? Would that be accepted by the
authorities?

Dr Matthias Hamburger: | promise you not!

11
Proceedings of the International Symposium, Viedasstria, 25 September 2009

0 EDQM, Council of Europe



Herbal Drugs and Herbal Drug Preparations

SECOND SESSION :
Introduction of new assay methods in the Europeanharmacopoeia
and regulatory implications

Update from EDQM
Dr Michael Wierer, European Pharmacopoeia DepartniDQM, Council of Europe

Dr Michael Wierer's slides are available on thédwing link:
http://www.edgm.eu/en/Proceedings-of-Internaticahferences-83.html-

Recent Conference Proceedings - Herbal drugs amalrdrug preparations, 25 September
2009 - Session 2: Introduction of new method$ieRh. Eur. and regulatory implications

The first part of the lecture presented the readomsupdating existing assays by the
introduction of more reproducible, instrumental huets which can also be automated. The
example of standardized Horse Chestnut dry extrast given and it was explained that a
change of the analytical method might for a givample lead to different results due to an
increased selectivity when using HPLC. This wouldvéh regulatory implications for
marketing authorisation (MA) dossiers which had rbepproved with reference to the
existing method: in particular the link to the plogyy as described in literature, e.g. HMPC
monographs might be less accessible and would faitgrrequire a change of SPC and
labelling of medicinal products. However, the Ewap Pharmacopoeia Commission had
recommended a mechanism for transition to guarargeesmooth changeover (see
Pharmeuropa 20.3). Similar cases were envisagearegoing projects on Rhubarb and
Senna.

The presentation also highlighted the current waykproposal for “other extracts” to allow
the use of methods and analytical markers diffefeoin those mentioned in specific
monographs in order to be in line with the reflestpaper on analytical markers as published
by the HMPC.

Furthermore, recently adopted texts such as thergemethod for the determination of
ochratoxin A in herbal drugs and the test for al@thic acids in herbal drugs were presented.
The latter was used in monographs on herbal duggsd(in Traditional Chinese Medicines)
which bear a risk of being adulterated with arstbic acid containing species. The general
test for aristolochic acids in herbal drugs shootd be used as assay method for species
producing aristolochic acid as secondary metalmlite

Participants were informed on the recently adoggemkral limits for certain heavy metals in
herbal drugs: cadmium (max. 1.0 ppm), lead (maX.ppm), mercury (max. 0.1 ppm). The
respective general method would be revised to ereldrafuture Inductively Coupled Plasma
- Atomic Emission Spectrometry (ICP-AES) and Indwely Coupled Plasma - Mass
Spectrometry (ICP-MS).
The HMPC and EDQM are collaborating closely in fieéd of herbal drugs and herbal drug
preparations by mutually participating to its regpe meetings. Iltems discussed were for
example:

e establishing a link between established and modeatytical methods

» classification of particular extracts

» choice of relevant markers

* harmonisation of solvent ranges for extraction leetwv HMPC and Ph. Eur.
Monographs
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Introduction of new assay methods in the Europeantarmacopoeia and
regulatory implications - Industry Viewpoint

Dr Barbara Steinhoff, Association of the Europeati-Sledication Industry (AESGP)

Dr Barbara Steinhoff’s slides are available onfatl®wing link:
http://www.edgm.eu/en/Proceedings-of-Internatioahferences-83.html-

Recent Conference Proceedings - Herbal drugs atdlrdrug preparations, 25 September
2009 - Session 2: Introduction of new methods @éRh. Eur. and regulatory implications

The use of modern analytical methods ensures densigquality of herbal drugs and herbal
drug preparations according to the most recennsficknowledge. As far as available they
should be included into European Pharmacopoeia ElBh) monographs. The established
dosage recommendations of HMPC and ESCOP monograpWever, are usually based on
the established conventional, mostly unspecificrpiagopoeial methods. These monographs
do not mention the analytical method used. For thason, a close link between HMPC/
ESCOP monographs and Ph. Eur. monographs is of imglortance for regulatory and
manufactural practice. This subject is of particulelevance for “standardised” extracts
which are characterised by a defined content afrdqular substance/group of substance, e.g.
hydroxyanthraquinone derivatives in Senna or flavglycosides in Hawthorn.

By using new analytical methods, different, typigabwer assay values are obtained due to
their higher selectivity and specifity. The residta gap between standardisation and the
published dosage recommendation. In industry, themee experiences available on the
differences in assay values obtained with moderorenselective methods (e.g. HPLC) as
compared to established methods such as photorassays. However, performing the assay
with the (new) Ph. Eur. method and in parallel vitik established method (in order to make
reference to the HMPC and ESCOP monograph) wouwddltrén additional, unnecessary
work.

As a solution it has been proposed to introducesexsion factors between the new and the
established analytical method [1]. In a furthertdbaition, a conversion factor for silymarin
has been proposed which was determined in a ladsgradmparison for a Milk thistle extract
[2]. From the European herbal industry's viewpasunich a conversion factor should be taken
over into the Ph. Eur. monograph once it has besterohined in daily practice of the
companies. This would permit taking advantage ctinecal and analytical progress and at the
same time to make reference to the dosage givétMRC and ESCOP monographs which
are related to the established method. As recemhples, the draft Ph. Eur. monographs on
Aesculus might serve [3,4] which intend to estdblss "smooth transition" for authorised
products and which would permit permit industry use both methods in parallel while
collecting data on both analytical methods.

Conclusion: In order to establish a link between Bhr. monographs for standardised
extracts using modern analytical methods such dsCHihd the dosage recommendation in
HMPC/ESCOP monographs which are mainly based omblkstted methods (e.g.
photometry), a conversion factor should be deteeshiand included into the respective Ph.
Eur. monographs.
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New practical experience with instrumental methodsecently introduced into the
European Pharmacopoeia
Dr Bernhard Klier, PhytoLab GmbH Co KG (D)

Dr Bernhard Klier’s slides are available on thédwiing link:
http://www.edgm.eu/en/Proceedings-of-InternatioBahkferences-83.html-

Recent Conference Proceedings - Herbal drugs atdlrdrug preparations, 25 September
2009- Session 2: Introduction of new methods in the Rh. &nd regulatory implications.

During the last two years there have been a fewinsttumental methods introduced into the
European Pharmacopoeia (Ph. Eur.).

In chapter 2, analytical methods, methods for deiteation of Aflatoxin B1 (2.8.18.),
Ochratoxin A (2.8.22.) in herbal drugs are desctida the monograph pesticides residues
(2.8.13.) the requests for qualitative and quantgaanalysis have been described instead of a
method. This takes into account the usage of @iffiermethods in pesticide residues
laboratories. A test for aristolochic acid (2.8)24nd pyrrolizidine alkaloids in herbal drugs
are in preparation and the determination of heaeyata in herbal drug with ICP-MS is
planned. With these new monographs modern methadanalysis of contaminants in low
concentration are described.

In individual monographs illustrations for the nascopic identification of the herbal drug
have been added to the microscopic descriptionsdhblustrations support trained and
untrained laboratory technicians by interpretabdmicroscopic pictures.

By introducing new extract monographs to Ph. Eue. development of new assay methods
was necessary. These HPLC assay methods shoulgpbeasle for both extract and herbal
drug. There have been some difficulties to overctapentroducing more specific methods
(HPLC) and by considering extract definitions also.

For “other extracts” an analytical marker is reqdirin the monographs of Valerian root and
Valerian preparations, one single method could Is®ducausing different HPLC
chromatograms and different definition of the markebstance. In the case of Melissa the
photometric assay in the monograph Melissa leafehasiged to HPLC causing lower levels
of marker substance and no correlation factor ghetric values.

In “standardised extracts” an assay of an actilstaumce is required. Changing the method
and the definition of the active substance themoicorrelation given to HMPC monograph

any longer. In the draft monograph for Horse Chastime new method is described in parallel
hoping to get a correlation factor between bothhoes.

“Quantified extracts” consist of active markers r(cdbuted to therapeutic activity) and in
some cases of analytical markers additionally. mwnograph St. John's Wort dry extract
quantified contains three markers within definiti&s the adjustment of content in quantified
extracts could only be done via mixing of extraittes production of a conforming extract
became more difficult.
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The new light scattering detector allows to quarsiibstances which show no characteristic
UV-absorbance (e.qg. triterpenic acids in Cimicifugegome).

On the one hand the introduction of new instrumemethods into the Ph. Eur. yields a
harmonisation of methods and is very helpful fae tuality control in herbal drugs; on the
other hand a few regulatory questions have to $elved and additional work has to be done
by marketing authorisation holders.
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Regulatory implications of the introduction of newassay methods in the European
Pharmacopoeia
Dr Burt Kroes, Medicines Evaluation Board (NL) & &hman of the European Medicines
Agency (EMA) Committee on Herbal Medicinal Produ@#PC) Quality Drafting Group

Dr Burt Kroes'’s slides are available on the follogiink:
http://www.edgm.eu/en/Proceedings-of-Internatiocahferences-83.html-

Recent Conference Proceedings - Herbal drugs atbdlrdrug preparations, 25 September
2009 - Session 2: Introduction of new methods @éRh. Eur. and regulatory implications
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Discussion with the audience

Dr Ulrich Rose: Thank you. So we have seen that there are quitenzber of regulatory
implications when we change the assay method irEtlvepean Pharmacopoeia. Maybe it
would be best not to change!

So, are there any questions?

Dr Markus Veit : | would like to ask two questions and maybe Dciviel Wierer is the right
person to answer them. Firstly, | would like to coent that | appreciate the approach to
make active markers non mandatory because thisawesed a lot of problems. For example
we are faced with a lack of regulatory acceptanmieton use stability markers for finished
product analysis. A good example is the monograplirfantaginis folium where we have an
assay for acteoside, which is used as a stabilésken in order to detect not properly stored
or dried drug material. Acteoside is only suitadsbemarker for the stability of the herbal drug
and not an appropriate marker for quality contfahe finished product. However and we are
often requested by the authorities, not here inrdloen, but from Europe, to use acteoside also
as marker for the analysis of finished productsyidait would be nice to not only make them
non mandatory, but also to state on their propeifiehere is a stability marker. Maybe this
can be indicated, that this marker is used as &en#&o prove stability or not appropriate for
processed drug material. That is the first comment.

| also have a question. We are really facing aofgproblems with new regulation defining
that cut herbal drugs need to comply with the moaply. There is only one example valid
where we do have two limits for cut and normallgken herbal drugs, which is Valerian root
and if you will apply that in future also for allther monographs lacking distinct
specifications for cut material, in some casesetheitl be no herbal drug available on the
market really to comply. You have to start with wdrigh amounts of markers in the
beginning if you would like to stay within the litaiafter you have cut this material. So that
will cause a lot of problems in the future. How Iwjibu face that? Is there any intention to
make again like in Valerian, two types of spectiimas for cut and broken herbal drugs?
What will be the future?

Dr Keith Helliwell : | appreciate what you're saying. | understand ryptoblems. The
Valerian was done for a very specific purpose bgeaun the market, traders were actually
mildly cutting the Valerian root, so you could rdistinguish between cut and whole, and
then applying the old cut limits to it. So in fdbey were selling sub-standard material. What
we have done with the Valerian, we have cut itef@pecific purpose, which in this case is for
tea and again if we open up the other monograpbtause Valerian is ‘another plant’, if you
want to look at it like that, then you could usaetmarkers for your stability. |1 don’t think
there is really a desire to go down that routéhals been mentioned that one or two herbal
drugs that contain essential oils may be equalpliegible, but | don’t think it's going to be a
huge category, to be quite honest.

From the floor: For producers of herbal teas it will be a prohléie already did a lot of
analysis on that because you not only have to rsake for batch release to stay within the
limits, but you also have to make sure of the §itglowf what is no longer a herbal drug, they
are finished products to comply with these speatioms. This will be a big problem in the
future and | don’t know how to resolve that. Thare quite a few herbal drugs containing
essential oils produced for teas.
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Dr Keith Helliwell : Are you telling me that at the moment you dorgtahy stability studies
at all on teas?

From the floor: Of course we do, that’s the reason why | haveceors.

Dr Keith Helliwell : So what are you using at the moment for youriktyalstudies on tea cut
from Valerian?

From the floor: It is defined that the herbal drug has to conwity the specifications given

in the monograph, this is mandatory but tea isighied product and teas are not mentioned in
the European Pharmacopoeia, so own limits couldebeand justified and approved and set
by the authorities. Now the authorities have limitsich are mandatory for finished products

also.

Dr Keith Helliwell : | understand your concerns. It was for a spepifippose and perhaps we
need to think again about the problem. It's nohgdo go away, | don’t think.

From the floor: | have one question. What will the policy of tBBQM be when there is no
correlation between the two methods?

Dr Michael Wierer: | think this was maybe not too clear in the pnéaton so far as there
are different options. | would say if there is aasl correlation, then we could take the option
to introduce a correlation factor for example, #mat would be a simple conversion from the
new method to the old. But the method that we lmwposed, analysing in parallel and then
looking at results and then maybe setting a newetmange would be a little different. That
would be exactly for the case where you test tineesmaterial, using both methods. You say
the range is like this with the old method andrk® values are within this range and all the
materials that would have complied with the presicange are acceptable as quality standard
for the future. This is not a fixed correlation dahdould have an implication on the labelling.
This is the worst case. | think it has to be dmished, where for example the conversion
factor is possible and those cases where you oaakie the correlation. Still we would say
that the material was acceptable and so far isptaiske with the new method - a differently
defined acceptance range. That is my personal view.

Dr Ulrich Rose: The problem with the conversion factors is ofrseuyou need both methods
to have sufficient repeatability and reproducililithich is a problem for the Horse Chestnut
where the HPLC is ok but the old photometric metbbthe German Pharmacopoeia is not
very easily reproducible and here it is very difficbased on the analytical results to fix a
conversion factor. One possibility which has not lyeen discussed but I'm wondering if it
could not be discussed is also to keep photomassay as it is in the old monographs,
provided that it gives sufficient repeatability argproducibility and to use chromatographic
profile in the kind of tests for related substancés determine a profile by HPLC for
instance, where you can also indicate the compositve would like to have. The same
approach has been used for antibiotics where it twasdifficult to switch from a micro-
biological assay to a HPLC assay so the micro-piokl assay was kept and the HPLC
method finding the chromatographic profile was adticed. So you have both methods
combined in one monograph and the definitions, twhreeans the content range, does not
have to be changed. This has not yet so far bessugied, but it might be possible for some
of you.
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Dr Michael Wierer : The disadvantage is that you then run two methtstead of one.

Prof. Fritz Kemper: With my question | am addressing the moderatowelsas all speakers
this morning. Nanotechnology is approaching insaittors of daily life and | have the first
reports that nanotechnology is also used in hemedicinal products. And made only to
avoid competition on the market or something eleelwdoesn't fit into our discussion here,
but do you think that nanotechnology and its consaqes could play a role in what we are
discussing here in Vienna today? For my field aidology, it plays an enormous role.

Dr Burt Kroes : | think indeed what you mention that nanotechggloould indeed affect the
bio-availability of a constituent but let's saydase of a toxic constituent the applicant from a
regulatory point of view always has the obligattondemonstrate the safety of his products.
So if we have a new method of production or a neathiwd of applying a new pharmaceutical
form then in that case safety has to be demondtfatehat specific preparation. If it doesn’t
affect the specifications of the product itselfrtheprobably will not have to be changed but
as mentioned already the European Pharmacopoeianglatory so what you have to do is
demonstrate that the method you are using is cabjeato the one described in the European
Pharmacopoeia.

Dr Michael Wierer: Some other information from recent discussionserhwe have
participated in the field of heavy metals and sdmeécologists have in fact mentioned the
same as Prof. Fritz Kemper that this may dramdyicddange the uptake of heavy metals to,
for example the brain, which has been demonstraiedoeing negative for children’s
intelligence in for example, mercury. So in thisgect | think it is even more important that
good methods for controlling heavy metals in hedbraigs are prescribed and so at least at
that conference the toxicologists very much welcortree Ph. Eur. approach to make these
limits mandatory. But there is even a tendencyegjfuiring stricter limits in future for this
reason. It is not only the medicinal products thattain nano particles, tomato ketchup or
toothpaste may contain nano particles for technoéthgeasons for instance and these may
affect the whole cycle of uptake of heavy metats! gink it's a valid point. Thank you.

From the floor: | have a question concerning the markers. Youtioerthe active and
analytical markers and my question is what arectiteria that put a marker in one or the
other category, because there’s obviously a lohajor consequences in terms of the product
specifications and analytical need in particular.irsthe Hypericum monograph and I'm sure
that certain pharmacologists would not agree that ftavonoids and hyperforin are just
analytical markers. So that’s one point. The othewy are you going to handle the situation
when let's say, an analytical marker based on pheotogical evidence all of a sudden
becomes upgraded to an active marker?

Dr Burt Kroes: | can respond. We were asked to draft a stateraatiscussion slide, and it's
exactly the same question | had, what are therierifer a marker? For instance | know that
for Hypericum hypericin is used because it givesca red spot on the liquid chromatography
(LC). That's the only reason why people startedjsantify the amount of hypericin. So |
think definitely we need some criteria to estabhgilen something is considered an active
marker but furthermore as explained in the mondigape see that some preparations have
different uses and when you put the active markandatory the question is then should it
also be applicable for something which is usedcapi? It's not taken orally. So that is a
question which needs to be addressed in classitiiege markers as well.
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Dr Barbara Steinhoff: From my point of view, this is a very good examplhere a close co-
operation between the EDQM and the HMPC is necgssarause the decision on whether a
substance is an active or more an analytical matkeends of course as you said, on the
pharmacological data available and it should beathghly assessed by the experts for
instance from the HMPC to which group this substabelongs. Therefore an exchange of
information between EDQM and HMPC is required.

Dr Michael Wierer: | think from the Secretariats point of view thevas a discussion many
years ago at a symposium when the general monogmna@xtracts was prepared. | was not
present at this symposium but Dr Keith Helliwell svpresent at that time. The general
understanding is that we include only such preparatinto the European Pharmacopoeia
which have been authorised by member states. Soabgshe monograph should reflect
decisions made by the regulators in Europe. Scaiisit should not be the expert group that
reads the literature and decides whether the éxgatassified in this or in that class. That's
what we want to make sure with the collaboratiothwhe HMPC. That we only classify
them as quantified if this is agreed by the regutatl understood that there was a link to be
made to clinical studies that have been perforneedhfe quantified extract. It is undisputed
that there is a change of use of the differentrdmutions from the different constituents but
this is normal. For me the criteria would be susfidsclinical studies or authorisations in
member states. Part of the discussions and diveegethat we also have reflects that this has
been handled differently in different member states

Dr Markus Veit : But that causes a lot of problems and | woulé lik stress what you said,

Dr Barbara Steinhoff. | think it's very importard tnvolve medicinal and pharmacological

assessment which is not present in the EDQM atribenent. There is a need to collaborate
and also to reflect the pharmacological researah w&hat is going on because there is
increasing knowledge on compounds and this mulsteénte categories of active markers and
active constituents. There might also be the op@dep, that an active marker is no longer
regarded as an active marker. That could happen lslslissa is also a good example with
rosmarinic acid. There are a lot of compounds whighnot really, in my opinion it's always

| doubt if you really need a big category quantifiextracts. That's my personal opinion.

There are only a few examples in my opinion whiaaalid for this category.

From the floor: |1 would like to come back to the question regagdithe existing
classification with three categories which are dgadised, quantified and other preparations.
In my point of view the cut off between the firgtd categories standardised and quantified is
something quite easy to place, but between thenskeand the third categories quantified and
other categories, there is really a grey zone. @laissification was set-up maybe 10 years ago
and so far, as far as | know, there is no officiaksification and for industry it's something
quite difficult in a situation working on herbal dieinal preparation in which category it is,
and could you clarify is there a project to cleadigfine and classify herbal preparations,
herbal substances? The difficult question in mynpof view is between the second and the
third categories.

Dr Keith Helliwell : Thank you very much indeed for that question meihing that concerns
us all. You're quite right. When we had our meetovgr 10 years ago, when we first defined
the categories initially there was only going to beategories: standardised and other. But
due to pressure from manufacturers, some of whom hvddl spent a large amount of money
on clinical trials, etc, in order to determine résuwe introduced the category quantified
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extracts, and | agree with Dr Markus Veit, it isvays going to be a very small category,
particularly as national authorities can’'t agreeethler clinical trials are valid or not. We're
now taking a serious look at the Ph. Eur. at thasssfication. Ten years ago we didn’'t have
the benefit of the wisdom of the HMPC. The Pharrpaeta only deals with quality and |
think we will only continue to deal with quality. &tertainly won't be having people that are
pharmacologists etc actually assessing from thit d view. | think now we need to more
clearly define the role of the HMPC and the Europ@harmacopoeia and depend on the
HMPC to actually define into which category theragts or plant material actually come so
that we in the European Pharmacopoeia can therupeogood quality monographs. What |
would hate to see, though, is having many activenalytical markers defined for each plant
material. This would give the European Pharmaca@paderrific headache if we had to have
different monographs based on different marketbinlkk we need to have a pragmatic and
sensible approach but certainly there is a move mowedefine the extracts and the
categories. I'm in the process of writing a papérich | hope will appear in Pharmeuropa,
probably early next year, which outlines all of fwblems that there are, all of the items
which actually need to be resolved. So it's a tynmeiminder and something we have to do. |
hope that in the next two or three years we’ll nggnto get greater clarification.

Dr Burt Kroes: Can | comment on this. | think the HMPC is mdrmart happy to collaborate
with the EDQM. But | think one thing that is veryucial in this question is that we have to
set up definitions for what we consider to be stadided. We need to be clear what a
standardised product is. | think what we have tbeimre we classify these products, we have
to establish clear definitions, what is known aspacific activity, what is an active marker,
for instance should it be biodegradable, shoulikitactive in a certain dose etc.. so | think
when these issues are clarified, it will be muckierato classify these extracts or markers.

Dr Linda Anderson: Just really to echo what Dr Keith Helliwell aibad Burt Kroes have
said. | think there’s a very clear need here fdfaboration between the HMPC and the
EDQM and also what we have to bear in mind sineaenieeting 10 years ago, we’ve now got
traditional directives and a lot of the products’redalking about are traditional extracts
which may have to be handled in a very differenywad maybe we have to start a dialogue
particularly with, 1 was going to raise them thigeanoon, looking at the community list
entries where we are trying to simplify thingsjnigyto get some clarity and simplification for
industry and maybe we need to be clear that whathean there by analytical markers, active
markers and so on and things really have perhapgdnon in an historical way and we have
to look forward to Dr Keith Helliwell's paper becsaiif we're going to get the answers to the
questions as well, maybe we need this next mombn& rather than later. Very important.

From the floor: | have a specific question regarding heavy matatent. Is there an idea for
time-line when we see ICP-AES and ICP-MS?

Dr Michael Wierer: | think the revision has just been started witbugp 13B. On the other
hand that is already practiced in industry so hkhihat would take us two or three years to
get that to the final adoption. On the other hattdrik if manufacturers are now already using
this, they have proper validation and there shdulde a problem for this to be accepted
because in general we have a method in the Eurdpleammacopoeia for both techniques, but
not validated on herbal matrix.
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THIRD SESSION :
Update on recent discussions and developments

Reference Standards for Herbal Drugs and Herbal Drg Preparations
Dr Ulrich Rose, Laboratory Department, EDQM, ColiniEurope

Dr Ulrich Rose’s slides are available on the folilogvlink
http://www.edgm.eu/en/Proceedings-of-Internatic@ahferences-83.html-

Recent Conference Proceedings - Herbal drugs atdlrdrug preparations, 25 September
2009 - Session 3: Update on recent discussionsi@melopments

Reference standards of the European Pharmacopeeisiegral parts of the monographs and
represent the official standards that are alonbaaitiétive in case of doubt or dispute. They
are required to achieve adequate quality contro$udfstances for pharmaceutical use and
pharmaceutical preparations.

The types of reference standards used in monographkerbal drugs and herbal drug
preparations include constituents with known thetaig activity (CRS = chemical reference
substance), active or non active markers (CRS)hanidal extracts (HRS = herbal reference
standard). The use of these primary standards rmayublitative in system suitability tests,
for identification of constituents in a chromatggnec system, in tests for adulterations or
guantitative as assay standards.

The ways of establishment and the rationale fonqu§&lRS or HRS in different monographs
will be discussed in this presentation, examplesgaren.

More recently, also powdered drugs, such as lopggreor aristolochia serpentaria have been
described as herbal reference standards.
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Characterisation of constituents by group determinéions — a pragmatic approach for
Herbal Drugs and Herbal Drug Preparations
Dr Anton Biber, Deutsche Homdopathie-Union GmbH & (D)

Dr Anton Biber’s slides are available on the follog link
http://www.edgm.eu/en/Proceedings-of-Internatiocahferences-83.html-

Recent Conference Proceedings - Herbal drugs amalrdrug preparations, 25 September
2009 - Session 3: Update on recent discussionsi@mglopments

The consistent quality of herbal drugs and herbad) goreparations is assured by the detailed
definition and use of the starting material, thestant production process as well as the
specification. Specification is defined as a listoalytical procedures and acceptance criteria
to which a herbal drug/preparation should confoonbe considered acceptable for its
intended use.

In the last years, more and more monographs orahdrbhgs and herbal preparations have
been introduced in the European Pharmacopoeia jarid now more than 170 monographs
are available. The monographs are structured (Rih.) Bs a monograph on a chemical
defined substance: Definition, Characters, |des#tfon, Tests and Assay (wherever possible)
are described. Depending on the knowledge of aifgpdw@rbal drug or preparation, the
analytical characterisation described in the “A8saydone by the constituents with known
therapeutic activity, by active markers or by atielt markers. Wherever possible, liquid
chromatography or gas chromatography are the methadd choice, but often group
determinations are perfomed as the “active” camstits are not known or the substances with
known therapeutic activity are a mixture of relasedbstances for example:

Ultraviolet and visible absorption spectrophotometr

Flavonoids (Birch leaf, Elder flower, Passion flow€alendula flower, Hawthorn leaf and
flower)

Hydroxyanthracene derivatives (Aloes, Cascara, guiabark, Senna leaf, Senna pods)
Alkaloids (Cinchona bark)

Determination of Tannins (2.8.14) (Dried bilberrsuif, Hamamelis leaf, Rhatany root,
Tormentil, Oak bark, Pelargonium root)

Volumetric titration
Belladonna leaf, Hyoscyamus leaf, Stramonium lgeficacuanha root, Kelp

Determination of Essential oil (2.8.12)
Sage leaf, three-lobed, Ginger root, Eucalyptufs Rsagelica root

These group determinations, which are easy to penfathout the use of expensive reference
substances, are sufficient in many cases.

For the analytical characterisation of homeopatmither tinctures we looked for an easy and
robust quantitative method and used the deternoimatif flavonols after hydrolysis as
described in the monograph on Ginkgo leaf (Ph. Eaamograph 1828). According to Annex

| of directive 2001/83 these determinations carbmtconsidered as an assay. An assay in
homeopathic mother tinctures is only required isecaf toxic compounds.
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Results (Table 1) demonstrate that the method eéfullsand suitable to analyse a lot of
samples in short time, whereas the flavonoid datextion by spectrophotometry described in
the monographs mentioned above is very time conmsynkiurther the HPLC method is more

specific than spectrophotometry and the resultsvelela patter of flavonols, which are
characteristic for a herbal drug.

Table 1
Flavonols (%, calculated as quercetin) after hygislin homeopathic mother tinctures

Flavonols
Mother tincture (%)*
(manufactured according
HAB) quercetin kaempferol iIsorhamnetisum
Allium cepa 0.0156 0 0 0.0156
Ceanothus americanus 0.1731 0.0076 0 0.1807
Clematis recta 0.0209 0.0094 0 0.0303
Drosera 0.1125 0.0035 0 0.1160
Eupatorium perfoliatum 0.0277 0.0126 0 0.0403
Galega officinalis 0.0154 0.0175 0.0030 0.0359
Ginkgo biloba 0.0348 0.0288 0.0050 0.0686
Haplopappus baylahuen 0.0360 0.0194 0.0114 0.0668
Iberis amara 0.0107 0.0082 0.0030 0.0219
Ononis spinosa 0.0075 0.0316 0 0.0391
Populus tremula 0.0207 0.0068 0 0.0275
Sambucus nigra 0.0223 0.0030 0.0067 0.0320
Solidago virgaurea 0.0147 0.0095 0 0.0242

* quantitation limit 0.0030%

As traditional chinese and ayurveda medicine becarmee and more popular, there is a great
interest to establish monographs of these drugsarPh. Eur. as well. The determination of
flavonols as outlined above may be a pragmaticagmtr to characterise part of these plants.

Therefore the description of the method as a gémaethod in the Ph. Eur. should be

considered. Detailed description of preparing #s $olution may be given in each individual
monograph.
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Update on methods and limits for the microbiologichquality of herbal medicinal
products
Dr Keith Helliwell, William Ransom and Son plc (UK)

Dr Keith Helliwell's slides are available on thdléwing link
http://www.edgm.eu/en/Proceedings-of-Internatioahferences-83.html-

Recent Conference Proceedings - Herbal drugs amalrdrug preparations, 25 September
2009 - Session 3: Update on recent discussionsi@mlopments
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Discussion with the audience

Dr Markus Veit: Dr Keith Helliwell, first of all thank you very och for all your work and
your colleagues. | think it is a very pragmatic eggeh and we are very glad to have that in
Europe but now the question: will this go back be tPharmacopoeia Discussion Group
(PDG) or who convinces the USP about your concept?

Dr Keith Helliwell ; | don’t think | can answer that. | don’'t know whan answer that. Would
you like to, Dr Michael Wierer?

Dr Michael Wierer: | can only say that so far herbal or herbal dougparations have not
been the subject of any discussions with the PD¢. ot on the PDG work programme, it
was out of the scope, in particular the Japanekeagoies have different views in that area.
So we have never been approached to put that omdtkeprogramme.

Dr Markus Veit: There are considerable problems with the USPepteyy this specific
specification criteria to them because they doawatept them at all. They insist to have the
categories which are in 5.1.4.

Dr Michael Wierer: We have signed off the text specifically tellittgem that there will be
specific European provisions for herbals and theyehaccepted them, so you should
convince them to put that on the table for additmthe work programme.

Dr Keith Helliwell : Yes because basically in 5.1.4 as it was, willlomger exist. It's no
longer an official text or won’t be after 1st Aprilhey’re going to have to change their minds
| think.

From the floor: Regarding clarification in the micro-biologicaluajity. If 1 correctly
understood your presentation nowadays 5.1.4 daesxmsi anymore and 5.1.8 is not in force,
but will be next April. What is the situation today

Dr Keith Helliwell : | confused you. 5.1.4 exists at the moment arsddose since 1 January
2009 so theoretically herbal medicinal productsusthdvave complied during 2009 with the
figure of 2x10. However, it doesn't seem logical and | don’'t kntmw the regulatory
authorities have dealt with it. It doesn’t seemidagjito change from 1 January 2009 to 210
from 5x10, only to change back. Everyone knew what we weokihg at because we had it
in the draft texts to change then back to 3xdéxt April. | think most regulatory authorities,
and maybe someone can answer who is dealing wittaite taken the pragmatic approach
and said, “we’re going to stick with 5x1@uring the intervening period,” knowing that the
MQH working party was actually going to adopt ttegt in due course. Does anyone from a
regulatory authority want to speak and say whataegagh they've actually adopted?

So basically 5x10- the intention was the try and apply that anddidespeak at one time at
the European Pharmacopoeia of doing a specialicadtdn but because we’'d spoken to the
HMPC and they knew about it in general, we assutihatwe didn’t have to go that way.

Dr Michael Wierer: Maybe there are questions now for the other prtesg?
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From the floor: | have a question concerning the reference stdeddou make the re-test
monitoring of the reference standards, what's thaationfrom the starting value you accept
in the content?

Dr Ulrich Rose: We have to distinguish between single compoumls extracts with
assigned content. For the single compounds foamast where we assign the content as it is —
which means 100% with the calculation | have shown what taking account of water
content and impurity and solvents we accept denatn the monitoring of 0.5% of the
assigned value. That means 0.5 % for the totaltfersum of water, impurities and so on.
This is fixed as such in our internal procedurdser€ is no official guideline, you have to fix
something in your own procedure. When the deviaisohigher we do further testing and
when we confirm that there is really a change thkier due to whatever degradation or
change in water content or whatever, then we hatereto assign a new content, this
depends on the specifications within the monograplve establish a new batch. For the
extracts for instance our way of monitoring is aarbore difficult. | haven’t explained this in
detail, but during the establishment, we estaldistme same a kind of inactive marker, which
is an external standard, a pure compound of whatewg methylparahydroxybenzoate
something very simple but very stable. We estabdistesponse factor between the active
ingredients or the analytical matter which we daiae in the extract and this external
standard, and here we determine the response amndvéh use also in the monitoring.
Otherwise it's quite difficult to monitor these stiards and extracts because we don’'t have
absolute values for this.

Dr Michael Wierer: Further questions? | have a question for you DroA Biber. When we
discussed the content determination for a flavonomhtaining drug, to switch from
spectrophotometric routine determination to an BPYour approach was proposed and we
were asked why, if we switched to HPLC, why we dtidhien not analyse the glycosides and
why should we perform something with the hydroly§isuld you explain the advantage of
group determination compared to determining theagides directly?

Dr Anton Biber: As | explained, the group determination can beduss a universal method
as you determine the aglyca: quercetin, kaemp#ardlisohamnetin. If you have established a
method like the rutin determination you would nbtacge to this method. The proposal is
more if you have new monographs or new plants thisnshould be an option and not to do a
lot of research into finding markers. Then it wile an option to do determination of
flavonoids.

Dr Markus Veit : But | think there is a risk and | have discuses already very briefly with

Dr Anton Biber. Because if you measure only theyaghs, you may miss the glycosides
because the occurrence of aglycons in a mothetutmds related to the manufacturing
process, the homoeopathic manufacturing procesiseske kinds of products. Because these
are mainly resulting from enzymatic degradation #msl is not complete in all cases so there
is a large variance depending on enzyme activity lathink you cannot use this concept
without considering glycosides at the same timeat'shmy opinion.

From the floor: We tested this method of homoeopathic mothetunes and maybe you are
right about enzymatic activity but the proposahigeneral proposal to do in dry extracts and
it works. So | think it may be not so bad.

Dr Markus Veit: But in normal dry extracts outside of homoeopathreparations you
should not have too much aglycons only in certdamgs. Normally there are not genuine in
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plants there are no aglycons, they are all artefaCnly some flavonoids which are
accumulated at the surface of plants and thatis#ise of Ginkgo. In these cases you do have
aglycons in extracts. For hypericum for examplegoifi have aglycons in hypericum extract,
this extract was not manufactured in the right wiythat is an artefact.

From the floor: | think there is a misunderstanding. We measheeffavonglycoside after
hydrolysis.

Dr Markus Veit : So that’'s a misunderstanding.

Dr Michael Wierer: | understood that you perform as a standard gurotysis and then
determine them as the aglycons. My question in ¥e&@$ why not to measure the intact
glycosides compared to the measurement after hysis@l

Dr Anton Biber: The answer was, if you have a plant containingniparutin you will
measure rutin but if you have 5 or 6 or 7 flavoeghides it's easier to perform hydrolysis to
reduce the analysis to theajlyca

Dr Michael Wierer: Comments?

From the floor: | would like to pick up a note from Dr Anton BibeHe said that an assay
must only be performed when toxic compounds are@aed and of course when we discuss
homoeopathic tinctures we have a batch to batdardiice and all the problems that we have
with natural products and plants. This is not ddfe from phytochemicals or
phytopharmaceuticals. However | see a big diffeeanadhat by definition in a homoeopathic
product it is not the compounds that are the agirugciples and so | have a general question:
why should | do an assay on specific compounds amnes determination when those
compounds are not considered as acting principleg?result of an assay would say nothing
about the quality of that homoeopathic medicinaldoict?

From the floor: You may have noticed we avoided the word “assmgcially because of the

reasons you noted. This analysis is a kind of adterisation of a plant for herbal preparation
— that’s the purpose. It's not a quantative assafjnd specific properties of herbal starting
materials or a mother tincture or herbal prepanatio

Dr Michael Wierer : | think we should restrict the discussion in tiniseting to the analytical
aspect. | know what is behind the discussion awedetfare different opinions on that but |
think at least the presentation could be as wedliegh in the normal herbal monographs as
well and as such | think it is a valuable proposal.
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Development of the HMPC’s work programme
Dr Burt Kroes, Medicines Evaluation Board (NL) & &hman of the European Medicines
Agency (EMA) Committee on Herbal Medicinal Produ@#PC) Quality Drafting Group

Dr Burt Kroes'’s slides are available on the follogiink
http://www.edgm.eu/en/Proceedings-of-Internaticahferences-83.html-

Recent Conference Proceedings - Herbal drugs armhlhérug preparations, 25 September
2009 - Session 3: Update on recent discussionsi@glopments
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Update on EDQM'’s work programme including a progres report on Traditional
Chinese Medicines (TCM)
Ms Melanie Bald, European Pharmacopoeia DepartrisE@QM, Council of Europe

Ms Melanie Bald’s slides are available on the fwllag link
http://www.edgm.eu/en/Proceedings-of-Internatioahferences-83.html-

Recent Conference Proceedings - Herbal drugs armhlhérug preparations, 25 September
2009 - Session 3: Update on recent discussionsi@melopments

Currently about 2100 monographs are publishedarEilropean Pharmacopoeia; out of these
about 10 % (215) are monographs on Herbal drugdianlal drug preparations.

For the 7" Edition of the Ph. Eur. it is intended to prestr@ monographs on Herbal drugs
and Herbal drug preparations in a separate sectitre Pharmacopoeia. The publication in a
separate section will facilitate the identificatiohmonographs on Herbal drugs and Herbal
drug preparations and will allow a better handlaighe book. This change does not imply
any change in the status of the monographs.

The monographs on Herbal drugs and Herbal drugapatipns have recently been revised
and will be published in Ph. Eur. supplement 6a(¢ary 2010).

Definitions for “whole”, “fragmented”; “broken” andcut” have been introduced in the

monograph on Herbal drugs. A reference to the gémeethod on ochratoxin A (2.8.22) has
been included in the monograph. Maximum limitsdadmium (1.0 ppm), lead (5.0 ppm) and
mercury (0.1 ppm) have been decided and will beseied in the monograph on Herbal
drugs. Where necessary limits for other heavy metely be required or limits differing from

the general requirements may be introduced intoispenonographs.

The terminology in the monograph on Herbal drugpprations has been changed in order to
clarify the scope of the monograph with respe¢héomonograph on Herbal drugs.

The European Pharmacopoeia has started to publisktrations of powdered herbal drugs.
These drawings complement the descriptions giveéhammicroscopic identification sections.
27 illustrations have already been published in Btearmacopoeia. In the Ph. Eur.
supplements 6.7 and 6.8 another 7 powder illustratare going to be published. About 15
powder illustrations are currently published in Bfearmeuropa volumes 21.2 and 21.3.

More than 80 monographs on Traditional Chinese kleds (TCM) are on the work
programme of the Ph. Eur. Five monographs on TClvbdiedrugs have already been
published in the Pharmacopoeia, hamely Bistortomig, Notoginseng root, Safflower flower,
Sanguisorbia root and Schisandra fruit. Furthermiove monographs have been adopted by
the European Pharmacopoeia Commission and willuidighed in the next volumes of the
Ph. Eur. Another 11 monographs have already beblishad in Pharmeuropa. The work on
about 45 monographs is ongoing. A general chapt@r@M is under preparation.
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Discussion with the audience

Dr Michael Wierer: | have a question for Ms Melanie Bald. Maybe njpstple are aware of
the high value of arsenic that was accepted fop keld maybe you can explain why it is
acceptable to have such a high value in kelp.

Ms Melanie Bald: | think here it is organically bound and will nbg¢ liberated, so a rather
high level is acceptable for this plant.

From the floor: | have a question. You made this comparison afagoaphs and differences.
Now, the first question concerns the example ofexah. In that EMA monograph the
extraction solvents that are described, is thaedam commercially available products or
what is actually the basis for this?

Dr Burt Kroes : Before we draft a monograph we do a survey antdhgsmember states and
the extracts included in a monograph are thoseiorextt by the member states. In the case of
traditional products we also look in handbooksede & there is some data of traditional use in
the European Union (EU). If there is sufficientaaf use in the EU as well as posology
because that’'s important it will also be includedhie monograph.

From the floor: | was surprised to see the sentence ‘no singlaan active ingredient has
been identified — the state of the art.” How redsrthe literature which is being reviewed for
these monographs?

Dr Burt Kroes: Indeed this is not a recent monograph. It wasadribe first ones published.
That was indeed the outcome of the assessmentatigeithat’s not saying it's not effective,
because it has a well-established indication. Whatre saying is that the assessor could not
identify a single ingredient which was responsiblethe activity.

Dr Michael Wierer: In fact when you presented that | also had indhtirat this may be only
an apparent discrepancy between both ways of @gritionographs because in fact that some
compound is defined as generally accepted minimuality criterion here to measure the
sesquiterpenic acids. | think most of the peopltheémaudience agree that this is what you do
when you analyse this product. It is not in controin that you have analysed the literature
and could not find one common single main actigradient. Because somehow this is like
another extract so this is a marker which is comgnaocepted. That's my understanding.

Dr Burt Kroes: | agree but I think this clarifies that the mark@u are using is probably
analytical marker and should be classified as suthe monograph. To say that we have to at
least merge these two monographs in order to €jassarkers in the monographs of the
European Pharmacopoeia.

Dr Michael Wierer: A second point and this is very illustrative herdhe European
Pharmacopoeia Commission has decided now to brotdderange for the ethanol to take
account of the lower limit, so that no product thay comply here is excluded from our
monograph. On the other hand the methanol extvemts accepted in a member state not part
of the EU so in fact our monograph is a bit widerehbut | think it's not a problem as long as
it's not brought to EU with reference to your HMP@nographs. So | think overall maybe
the outcome of the dialogue is that we go moresparent in why and how we set these
criteria.
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From the floor: | have a question for Dr Burt Kroes or Dr Mich&¢ierer. So if | understand
correctly could | interpret the EDQM monograph aerenfor the quality and the EMA
monograph as more therapeutic application? Sodlreyotally different?

Ms Melanie Bald: Yes this is correct.

Dr Burt Kroes : My intention was to clarify that the starting pbof drafting the monographs
are different. With the EDQM the quality prevailsdaat the EMA we look at the quality
aspects also the monograph and the contents ohdnegraph are different. We don’t put in
specifications like you have with identificationcetSo because of that there are some
differences but I'm not implying that the one o tiight is better than the one on the left. |
think we need to have some kind of co-operationre/iieey are more in-line with each other.

Dr Keith Helliwell : Thank you for the presentation on what the HMPBEsd We spent a long
time today discussing European Pharmacopoeia uygdatonographs. Is there any provision
within the HMPC work programme to update your maapyps in due course, as may be
required because of advances in what actives mapured to be or what the therapeutic
indications are? Or is it forever set in history?

Dr Burt Kroes: There is a procedure in place at the HMPC foratipd monographs. There
is also a guidance document for that but it is gbmg which was drafted by the Orgam
group so | am not fully aware of the contents @it thocument but | know for Rhubarb there
were some questions and also from Valerian and frderested parties. Because of that the
monograph will probably be updated shortly butdfféculty of the work we are doing at the
HMPC is not funded by any organisation. People Haweo it in their spare time and that’s
the difficulty with the work being done at the HMPGw.

Mr Klaus Reh: I think | can give an explanation. We have fix@@cedures, the HMPC
secretariat published for stakeholders four yeties publication. The normal time frame is to
have in five years a new updated monograph andeifhave other reasons, for example
pharmacovigilance or new marketing authorisationsa on, HMPC can decide earlier to
update the monograph. So it's sure we have a nemograph every five years.

Dr Burt Kroes: | have to mention that Dr Klaus Reh in the audéeeis a member of the
HMPC Orgamgroup.

From the floor: | have a question regarding the TCM monographsean this is a relatively
small number compared to all the herbal monograépdusare in the Chinese Pharmacopoeia.
How is the selection being done of those drugs shauld be monographed and is there co-
ordination or harmonisation with the on-going aitis in China? As far as | know from my
relatively frequent visits to China, things are nmgvvery dynamically there and especially
they are introducing many new methods because dbeyot have our historical burden so
they are a bit less inhibited by our past.

Ms Melanie Bald: Concerning the first question, this was due tbliguhealth issues in
monographs chosen and due to their importance erEtlropean market. Concerning the
second question | would rather give this to Dr MiehWierer concerning the collaboration
with the Chinese authorities.
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Dr Michael Wierer: In fact as Ms Melanie Bald said, we have beereddk draft these
monographs because we knew that they were in usarmpe without any appropriate source
of information on how to analyse them. We know h@Wwamomile looks like and what
European plants look like but we didn’t have atafgrence on these drugs and of course we
took things like Stephania (rootjhere we were afraid of the adulteration first. @firse it
was decided to look first in the Chinese Pharmae@pto see whether this could be a starting
basis for our work, but unfortunately many of thernographs at least when we started our
work still used chloroformand solvents which we wish to avoid. Some of thenogoaphs
didn't have assays at all. The Ph. Eur. Commissteny much insisted on drafting
monographs that have an equal level of qualitg bkr normal European monographs and in
fact that's why there is no special class theyimtbe same alphabetic order and so we should
apply the same standards.

What's going on in China for us that is completegw and personally | know that there are
different movements in China. Some want to modeririagditional Chinese medicines, some
want to go more traditional. It's a bit difficult ¢his point of time. We still have a long work
load with those that are on our first priority li$¥e are trying to establish links with China
and the Chinese Pharmacopoeia. It is not an esky ta

Dr Susanne Keitel If | may add to that. We are in the process of are very interested in
establishing links with the Chinese Pharmacopoeeabse why should we re-invent the
wheel and they have got the expertise. But you ki@t China is not that easy to understand
from the outside. | mean Europe is not easy to staed for outsiders, sometimes not easy
for us to understand it. If | ask here how manwsfunderstand the differences between the
European Union and the Council of Europe, I'm gha not all of us are aware of them. So
the same applies for China on a different level.ak&ein touch with Chinese authorities and |
am confident that we will manage to establish theect links to get support from their side
as well.

Prof. Dr Brigitte Kopp : Maybe | can add something about the Chinese Ritapoeia
which will be published in 2010. | know several newnographs and they are really equal to
the European Pharmacopoeia monographs or the Usitdds Pharmacopoeia. So they have
done a lot of work in the last five years.
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FOURTH SESSION

Round-table discussion with the participation of r@resentatives from the regulatory
authorities, associations and industry
Dr Linda Anderson, Medicines and Healthcare PralRegulatory Agency (MHRA)
Prof. Matthias Hamburger, Institut fir PharmazetesBiologie, University of Basel (CH)
Dr Susanne Keitel, Director, EDQM, Council of Eueop
Dr Burt Kroes, Medicines Evaluation Board & Chaimaf the EMA’s HMPC Quality
Drafting Group
Prof. Dr Fritz Kemper, Chairman, European Scientdboperative on Phytotherapy (ESCOP)
Prof. Dr Brigitte Kopp, representative from the bg for Medicinal Plant and Natural
Product Research (GA)
Dr Frank Waimer, Dr Willmar Schwabe GmbH Co. KG (D)

Dr Susanne Keitel | would like to start by presenting the three idddal panellists who
have not already spoken today. | would like totstath Dr Linda Anderson who is a quality
assessor at the MHRA. Dr Linda Anderson was thedékegate to the Quality Working Party
and since a number of years is now member of th&8Mnd the Quality Drafting Group.
Then we have Dr Frank Waimer, Head of Quality Mamagnt at Dr Willmar Schwabe
GmbH Co. KG in Germany.

And no need to introduce Prof. Fritz Kemper. | khall of you have known him for a long
time.

As a starting point for our round table discussiea,have asked our panellists to give us their
opinion as to whether there is interest from tlie ©if European Pharmacopoeia stakeholders
to introduce new methods as presented by the spgemkthe first session, considering all the
information we have heard today. Also related ts ihthe issue, we would appreciate if they
addressed the question ‘when are new methods matanegh to be employed in European
Pharmacopoeia monographs?’

Secondly, we would like to discuss the implicatiofishe introduction of new assay methods
for industry and regulators. We would be interestedetting feedback on the methods and
approaches discussed today and especially on at@abteeed for a transition period. Hot
topics we discussed earlier today were, for exajgaeelation factors and more specifically
the problems related to the dosage as presentbd Bummary of Product Characteristics.

As regards the third session, the question is venettakeholders are happy with the recent
developments in the areas of micro-biological dquadind reference standards. Last but not
least, any advice on further improvement or arelasrevthe European Pharmacopoeia should
take the initiative to respond to the stakeholdersds is highly welcome. This is the basket
of questions we have asked our panellists. So eak You, Dr Burt Kroes, to start?

Dr Burt Kroes: | have drafted two statements, one dealing wes®n two, which was more
or less discussed this morning. My question is,idoneed analytical markers or even active
markers in the European Pharmacopoeia?’ And alkink the criteria for active markers
should be clarified, should be laid down somewhere.

The other question is, ‘how do we deal with markétswere are some HMPC monographs
which have different indications or even differanethods of administration, like oral or
external? Is it sufficient to have one markerlooidd the HMPC or the EDQM monographs
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contain for different applications different markein the monograph?’ This is open for
discussion.

Dr Linda Anderson: | think some of these issues are really the Hulyhat we’re focusing

on today. | don’t think we’ll have the answers pet | think we need to look very carefully
again at the development of terminology for anabltimarkers, active markers and so on.
There needs to be more clarification and then vzl rte look at where they're placed in the
monographs and what options and alternatives appBoccan have, rather than assuming that
you must do certain types of assays, certainliief/ire analytical markers or active markers,
that's what needs to be done. We almost need tbfstégh with new eyes but not lose the
experience that we have. This is a very importapict not least because of the risk that
industry will categorise extract in the wrong wéyou start to standardise an extract and then
you find when you come to a regulatory level tha don’t accept standardisation because
you've used an active marker. This is a major @oblSo we need to be very clear in order
to ensure that the monographs are appropriateeifctitopean Pharmacopoeia but also not to
put industry back to the drawing board each tineg’tre tried to progress.

Dr Susanne Keitel Further comments on the topic raised by Dr Budd§?

Prof. Matthias Hamburger: Well, | already raised the issue this morning breally think
that one has to define a set of criteria to clgssiese markers. | think obviously it's really
important to bring the analytical side which is,tire end, meant to deliver quality, but to
bring it together with the, let's say, the pharmagaal knowledge, this one has to be the
current state of the art. So obviously | think oalget of criteria that are defined and then a
review of the evidence can make a meaningful diaasbn. Some of the examples that we
had this morning don’t make me feel very comfortalbd say the least. | think it's important
because otherwise one fixes something for yearghwtoes not actually match with the
current knowledge and that’s the problem in my mpin

Dr Susanne Keitel You are referring to the importance of linkindiedicy parameters to the
criteria which are relevant for quality. As a sidete, the advantage of the European
Pharmacopoeia compared to the HMPC monographs wiseds that we don’'t have an
Orgam group so we don’t have a work plan which dolgsees revision every five years.
Therefore if we come across a problem we are alfinestto put it on the work programme
again. But clearly your point is very valid.

Prof. Dr Brigitte Kopp : We made the decision if it's an analytic or agtimarker, maybe
five years ago and so the research has changedamdn analytical marker could be an
active marker and vice versa. A good example afighanalytical markers and active markers
in Valerian roots. We are really blocked with tbefinition.

Dr Susanne Keitel Coming back to what we already discussed thisningr — the
importance of revisiting the definitions and havihg correct ones.

Dr Linda Anderson: | just have a few slides — some ideas about ntreduction of new
analytical methods. One of the things which wasliréctly spoken about this morning was
the concept of possibly having during the transgioperiod dual labelling. This type of
labelling for the Milk thistle is already adopted & few member states to cover the two
different methodologies but what we as regulatengehalways to think about is that once you
decide to change declarations maybe we have to tityeto capture it in our guidance
documents as well.
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Also | have just a few thoughts on the need fondparency. | think, and again I'm just
repeating what | said earlier, | think we have takenclear in the HMPC monographs at the
time that they're adopted and subsequently revisatkeds be if there are constituents
accepted with therapeutic activity. This is one tbé very critical things for enabling
standardised extracts to be produced and we do rieed further clarification on active
markers to enable, if there is a desire for quectiéxtracts, to be clear about those. Certainly
in the UK we have seen a muddle with manufactundrs start off thinking they've got a
standardised extract and they have to change & tpantified extract. This is a major
headache and they have to change their methododlgtion. So we need clarification on
that level.

The next slide to finish off: | think the collabdien between the EDQM and HMPC is very
timely. | think we need to get this well under waye example of Valerian, we have on the
EDQM side methanolic extracts but not capturedhm HHMPC monograph. We happen to
know just from our own experience in the UK thatrthare methanolic extracts being used in
EU member states, so clearly when the Valerian m@aph was promulgated, it wasn't
comprehensive in terms of the extracts used in neeratates. This happens because we're
dealing with a lot of information and there’s a¢émow to try and go back and stratify what's
covered in the HMPC monograph and what should beecovered in an EDQM monograph.

| think there’s a real priority to make sure we epthe commodities that will fit in the
traditional list because this was an opportunignfrthe European Commission to make a
very simplified scheme for manufacturers for thesey traditional products. Ideally you want
to have public objective standards that are abslylats clear as they can be. So | think there
should be a priority to make sure all of those @reered because we haven’t got very many
right now and so this could be an opportunity ttcicaip.

Lastly | wanted to say now that we have much mapegence in Europe with this new class
of traditional products we need to tap the expereof industry and regulators to make sure
the outcome is adequate, particularly for that grotiproducts. | think the well established
products need something more sophisticated, buhttraditional products, where we have
traditional methodologies the analytical methodedh be fit for their purpose. They don’t
have to be very expensive or involved so that we ar@able industry to move forward with
that group of products.

Those are some thoughts | had.

Dr Susanne Keitel Thanks a lot for these statements. So a soruaf standards for well
established versus traditional medicines as reghedquality?

Dr Linda Anderson: Not dual standards because | think the way we geaality with herbal
products is very much about getting the startingten right, of the right quality,
identification especially and controlling potentiadpurities. However, at the end of the day if
you have a traditional product with no constituenith no therapeutic activity, maybe very
limited information on active markers, there ispwnt chasing around for very sophisticated
methodology as long as you have methods that &aferftheir purpose. | just want to make
sure that we don’t, as the British say, ‘throw liady out with the bath water’. | want to make
sure that we have good quality products in thagmaty that we can trade across the European
Union.

Dr Susanne Keitel Thank you. Any comments from your side on theesteents by Dr Burt
Kroes or Dr Linda Anderson?
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Dr Michael Wierer: | need to comment that | think the question o tharkers is mainly
important for the preparations, for the extractghihk at a level of herbal drugs you can'’t
know what is the future fate of what is producetl @fthat, which indication will it finally be
used for. Do we agree that the discussion is mabbut preparations?

Dr Linda Anderson: My personal view is that, at the level of thedadrdrug we are actually
using the term marker incorrectly. | think what sleould be talking about, and this is rather
provocative, its constituents that are characteri€ften we are not talking about one thing
anyway in terms of identification but we are tryitggfind something that characterises the
quality of the commodity. | think if you comparer fexample, the Valerian with lemon balm,
and we had a very good example this morning, whesge talking about both having
analytical markers, where you could argue if youevbeing provocative, like Dr Keith
Helliwell sometimes, that what happened with Vaeriwas that we chose the wrong marker,
we chose something unstable. Having said that,vierianic acids are characteristic of
Valerian and in terms of identification and posgitiie quality level they do characterise that
material. That is why | think we almost have tolgk a step and think again about what we
are trying to achieve at each stage and not td timat everything is necessarily linked, and
do not anticipate what happens at the next lewbink we’ve also got some confusion about
where we use markers for analytical purposes iritighed product. That can be anything at
a regulatory level. It doesn’t matter what you mueasf you're trying to define your quantity
in the finished product. We don’t really mind if yoneasure any secondary metabolite as
long as it is an appropriate analytical marker. &min there’s a confusion with what we’re
trying to do.

Dr Markus Veit: First of all | would like to comment that in tHest instance | like the
approach to consider not defining markers in theogpean Pharmacopoeia for these botanical
drugs, for the herbal drugs, because maybe yoigte. r\We need to have a proper quality
control, but that could be achieved also with atlyeo marker and maybe not with the one
defined in the European Pharmacopoeia. It is theamsibility of the applicant really to show
in their application that they chose the right nearltMaybe we should think about that. | like
that.

But | would like to comment on the other statemetdted to have ‘fit for purpose’ methods
for traditional products. From my point of view tpeoblem is that the analytical challenge
for traditional products is quite large compareavil-established used products because you
have very often multi-component products and comtimn products and even products
where you extract drugs all together in one extaact so on. It's quite a challenge to analyse
these products. The opposite is true, in my expeee/ou need more sophisticated methods
to fulfil requirements which are defined in guides in Europe, where you need to make sure
you did your homework, which is defined in the riagory documents, and that’'s a problem.

Dr Linda Anderson: | don’t disagree with the complexity. | think tipeoblem is trying to
balance, particularly at a cost level, as a reqgulae don’t have to worry about cost, but we
do have to worry about regulatory impact of cosd #nyou choose the most sophisticated
methodologies then very often for a multi-componrerbal tea this is just impossible. So the
companies will go away and sell dietary supplementgust food commodities where they
don’'t have to do the testing. | think the ratiomalto build quality in so that you have
European Pharmacopoeia starting materials. We"iek isaour document on combination
products that we recognise that although you cowlth very heroic methods, maybe do a
very complex combination with an assay on each cwapt, it's realistic to test at different
stages and apply more routine. When | say routinerew talking about liquid
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chromatography, it's just not liquid chromatograptiyh mass spectrometry and quantitative
NMR, that's the state we're at.

Dr Markus Veit : | appreciate your approach, but the reality ffedent because even in the
traditional quality guideline there is a statem#natt you can use less selective methods only
if you can prove that you are not able to do yaunbwork with the normal equipment and to
make group determination and so on. You are orlywald to do that, if you read the
guideline carefully, if you fail to make the detenation with a more selective method. That's
a problem for the applicants. I'm happy if we hareapplication to the MHRA, but if | go
with the same dossier to another agency in Eurbpg will not accept that and that's a
problem the applicant is faced with. There areedéht standards between different countries
in the EU and | think it's very important that teers a level which is defined through
guidelines and at the moment the level is quité.hig

Dr Linda Anderson: | think one of the things we'’re trying to achiewgthin Europe is
harmonisation of assessment criteria as well. Weietually been working very hard
particularly on combination products and how diéf@rmember states would approach them.
Again it's very important but the combinations gelide never sought to look at heroic
methods. It was to look at what seemed to be an®type of approach to analysis. It wasn’t
that you would have to go to something that wowddLB,000 GBP a sample, or whatever. Or
approach a university first. That wasn’'t what watemnded and if it reads like that then we’ve
written it wrong and we should explore and revise i

Dr Susanne Keitel You now have homework for you and your colleagureshe Quality
Drafting Group in the HMPC to harmonise. Prof. Digte Kopp any statements for us?

Prof. Dr Brigitte Kopp : | have two points | want to mention. It concemg work in the
expert working group 13B. The one point is thathaee until now no standardised method
for the extraction of drugs for the assay methausiicame to my mind during Dr Matthias
Hamburger’'s presentation that maybe PLE methodsaldhme the choice for the method of
extraction. My second point is that all our HPLCthuels in the European Pharmacopoeia
monographs are described with columns which areeally available and | think we have to
harmonise using the short and small columns, seetheust be a revision of our HPLC
methods because we cannot say yes we can use #flecelamns. We don’t know if it will
work. | think this will be important for the nexirte for our expert groups.

Dr Susanne Keitel Dr Michael Wierer, any comments?

Dr Michael Wierer: | did not quite understand when you said the rowisi are not available.

| think what is important is that in view of themtage of acetonitrile, we have realised we
could use shorter columns to achieve similar res@d we could go to employ columns with
internal diameters which are about 2.1 mm. The #ep would then be as you mention
HPLC, but there different people need differentrun®entation and again, the question is as
you have so high pressures do we want to put iutdig standard a method with very
specific, expensive equipment or, and | heard #sisfeedback from the expert group on
chromatography, shouldn’t we first open up to repléhe 250 mm or 150 mm with 4 mm
internal diameter columns by the ones with 2.1 nhifuMy agree that when we produce new
monographs we should look into that proposal. Altffoin the presentation this morning we
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saw that you can save a lotdifuent we should not forget the sample preparastihneeds
acetonitrile so this is only half of a solution.

Prof. Matthias Hamburger: Let me please add a comment to this. First feHRPLC, 25 cm
column, this is really not a standard for todayisTie chromatography from the 1980’s. The
problem is that most of the modern stationary phase not available in these columns.
These are still the old Lichrosphere type columNsbody in industry or academia is
typically using these columns. | think one showgdlly go to a 10-15 cm column of smaller
diameter because that can be handled by the clyrramailable HPLC equipment. You
correctly say that UPLC is a major step, a quantap with completely new instrumentation
and also certain problems in sample preparatidagereto it. | think the column issue can be
solved relatively pragmatically.

As for extraction | mean in environmental analyBIsE is established. There are validated
protocols available and I think that one shoulad &tssome way make this step. Again | think
as far as | see, industry is using PLE quite aatat | don’'t know exactly how widely it's
used, but as far as I've seen, several compangd $9 it really has been around for more
than 12 years. As a result it's becoming in a wastaadard method. The same is true for
LCMS. Twenty years ago this method was very exatid it really didn’'t work, | would say,
now it has become a standard method that everyasaig. So in extraction, which is a bit
less high tech, we can make this step. | wouldyealvocate this.

Dr Frank Waimer : | think there’s one comment from industry in thatu have to think
about the fact that there are a lot of small and-size companies involved, especially in the
herbal industry. For those they’re not talking atbdaving 20 HPLC devices in their
laboratories and then they buy additional LCMS eytlvery often have one HPLC, or if
they’re very lucky two. So still going in the diteon of highly sophisticated methods even if
they're established in the research and developmseatbig investment and a big step for
small and mid-size industry, which has to be keptmind when changing to different
methods.

Dr Susanne Keitel This brings us back to the problem we alreadguwdised this morning in
the first presentation where the question was daise the direction of the European
Pharmacopoeia “why don’t you implement?” and conceas voiced that we need to be
aware of our stakeholders. This is one of the =gy we’re here and why we’re asking
for your feedback on these proposals. So thankgothis comment.

Prof. Fritz Kemper: | think that this is the point in the discussiahere | should raise my
voice. For those who do not know me, I'm an old foaddoctor, in the 60 year of his
professional life, and | have followed with greatierest today this event. First of all | want to
give my sincere thanks to the EDQM for the ideagdtablish this Symposium as some kind of
“state of the art”. | think it was the right timeie right moment in the right place. Besides this
| feel a little bit like a consumer’s advocate. fas the accuracy of analysis, HPLC, LCMS or
whatever else, we should not go so far as to makeofi what is technically possible. We
should go a pragmatic way to a limit of what is essary to guarantee consumer’s
expectations regarding quality, efficacy and safe#gause most of these products, “herbal
medicinal products” (HMP), are products for selfdication and that means that the choice
for the well-educated citizen leads to a speciappration. But there are also two other ways:
a medical doctor’s supported recommendation to salkd a drug or the pharmacist’s advice.
| repeat myself: We have to meet the expectatidrieeoconsumer. If we do so, and in this
sense this is the real aim of this conference, aulsl do it smoothly. That means even
conversion factors should be applied, but onlygheinere necessary and this is my opinion.
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Dr Burt Kroes: Just a small comment that | think the method wklesd in the European
Pharmacopoeia does not enter any development ichraical sense. In principal the method
described in the European Pharmacopoeia is not wisoy. You have to demonstrate that
your method gives a comparable result to the Ewoggharmacopoeia, but once you have
established that you can use your own method idstdathe European Pharmacopoeia
method.

Dr Susanne Keitel Thank you for the clarification. However if theethod described in the
European Pharmacopoeia is more sophisticateddiifisult to establish that a more simple
method will lead to the same result. | think it'om the other way round, defining, as has
been stated, ‘adequate methods’ which serve thepagse in the European Pharmacopoeia
and then leave it to industry to apply, if they lwso, more sophisticated methods would then
be the more correct way.

Dr Frank Waimer: | have some slides. Thank you very much for thatation. | really
followed the discussion with great interest and tpat impression that we are on the right
track to solve all these problems. | think we leaioday that herbal monographs of the
European Pharmacopoeia are basis for registration quality and also stabilipntrol in
industry. We all accepted and we all want Eurof@laarmacopoeia methods to be state of the
art. They don’t need to be cutting edge of sciebcg they must be state of the art, and so |
think it's very important that we have a thorougisessment if there are changes in European
Pharmacopoeia monographs of what consequencesrairgdtistry. This covers everything,
new methods, new measuring techniques, new spaaiins, even new nomenclature or new
standards of substances. Everything we saw todsyahampact on our daily work. Maybe
registration, stability studies and coming bacletpipment, investment, personnel, you have
to employ the whole pharmaceutical GMP documentadaod as well validation or even
declaration. So | think it is important, | got thapression that we are all learning that we
have to make a very thorough impact assessmemigtétkio account all aspects a change in a
European Pharmacopoeia monograph will have.

Again yet another Horse Chestnut slide today, bd kthink it is the best example and the
proposal which has been made by the EDQM to firtdaasition scenario is an excellent
solution. It gives time to think, it gives time &stablish reliable data and to make proper
decisions. It gives industry and players on thekeiatime to implement these methods and
have experience in these methods. Especially iflgol at Horse Chestnut this is usually a
delayed release form and so you have to think abowtto adopt this method to the finished
dosage form to the special requirements thereve bae example to show how far the impact
can go of a change in the monograph. If you lodkhatactual declaration of the product, and
this is a specific problem in standardised and tjfiaeh extracts, we have today a declaration
on a package of a Horse Chestnut product whichagm0 mg TTG calculated as water free
(wf) Aescin (UV).1 have no comment on the methods; | just put ifarclarification. If you
look at the new method in the European Pharmacapuo#iat will be on the label and on the
package is one tablet contains 29 mg TTG calculasedf Aescin (HPLC). I'm very thankful
that you make the remark that herbal medicinal pctslare an OTC product. If | were a
customer | might be surprised when | go to buy mymal package of a Horse Chestnut
product to find only half of the expected amound amaybe the pharmacist would be a bit
overwhelmed by that very specific analytical tas&, as a customer | might come to the
conclusion that it's better to take two tabletso- he on the safe-side and get in the
approximate range of where | was before. Additipngbu have to see that these products are
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not only European products but world-wide produdtsey are marketed in Russia or China
or South America. Also, we have a common undergtgnch Europe and people from
regulatory affairs understand what happens hergjfbgou have to deal with registration
authority somewhere in the world, it may be rattiifficult to explain this very meticulous
task.

We also saw options on how to solve that one cbel@ conversion factor or you proposed
something completely new, like using a differerierence standard like protoaescigenin and
having a labelling of a difference substance whtdly make it easier for the customer to
understand that something has changed.

So these are just some ideas and I'm looking faivwara discussion on this, which | think
was very crucial today.

Prof. Fritz Kemper: We need more WEU preparations: Well-Established-U$ere is a
misunderstanding between Dr Linda Anderson and Hhydewever, | don't think we have
enough time to discuss this now.

Dr Susanne Keitel | think Dr Frank Waimer has really brought it tiee point. He has
described again the problem we have discussed .tbdagan | wouldn’t purchase the 29 mg
— you’re just increasing prices without telling m&hy comments what would be your
favourite option here, how should one tackle titisasion? You are happy with both?

Ms Silvia Munoz-Botella: | have another question: which is the real dogatéent should
take? 50 mg or 29 mg?

Dr Frank Waimer : All clinical studies, all data has been gathereith whe old analytic, so
the product used contained 50 mg as seen deteryng UV method. So that would be the
gold standard, which has shown clinical efficacyesYit's difficult. Also there’s another
element in competition, if you think about suchransition state, how would you trigger the
time point when you change the declaration? If reveomeone marketing their product, |
would try to delay that maybe the competitor waangling his declaration earlier.

Dr Markus Veit: Dr Frank Waimer thank you again for a very goodspreation. The point

is very good. | would like to add that this wholegedure there is no increase in safety, there
is no increase in efficacy — just an increase @mliguof this product. It's only different testing
and nothing else. So | think it's very importantkigep that in mind and really to think very
carefully before we start such a procedure, i§ itdally necessary. The impact is really large
and in terms of a global regulatory strategy fompanies who act globally, this really puts
some more problems on the table. That's my expegien

Dr Susanne Keitel Can | interpret this as you advocating no changeethod?

Dr Markus Veit: No but carefully evaluating beforehand what theastps. | think there are
cases where this would be necessary and we ndw/éomodern methods for quality control
of herbal medicinal products and respective stgmmaterials. But at least this example shows
that if we do that with already established produtthas a really large impact. To do that
with new projects and new extracts, that's ok. Butlo that with established products it has a
large impact and we should think about it carefbléfore doing anything.

Dr Susanne Keitel But following this again would lead to differestandards for older
established products, compared to something tlts\vsloped new?
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Dr Markus Veit: It is not a different standard. It's a different thhed and with the
photometric method, we have a large experiencel dnicik they add no value or quality to
these products by testing them by HPLC. That igomint of view.

Dr Susanne Keitel To summarise from our side. We see that ther@ meed to improve
methodology but we're very aware of the impact #tas have, especially on the status of
products that have already been authorised andreveeay careful in the decision that we
take. So, this is reassuring.

From the floor: | would also like to be a little bit provocatiand support Dr Markus Veit.
We heard so many concerns about the changes iytiaabhmethods from the consumer side,
patient side, from the industry, the regulatorswém is really happy with the change? Is it
only so that we can say the monograph in the Eamptharmacopoeia is state of the art?
That is the only benefit | see here. Why do we n#wed? We have clinical studies with
products which were standardised with the old n&thMde do not have safety concerns with
those products. They have been on the market fradds. What is the need for this change?

Dr Susanne Keitel We have already heard some comments about thentethods,
compared their variability. 1 would just like tolltgou an anecdote while the microphone is
being given to Dr Michael Wierer. | went to Indiecently to attend a meeting organised by
the EDQM and the World Health Organisation (WHO)shhfocused on the quality of APIs.
There we had a discussion on potential differesmidirds in India — one the export standard,
the good quality for developing countries, and thes quality for their own market. In this
context a gentleman from the Ministry of Trade velaad, ‘You don’t have to eat basmati rice
every day; ordinary rice is ok for us.” Somebodseetaid, ‘Twenty years ago | used to clean
my trousers using benzene, of course | wouldn’t twando it today. But see - nothing
happened, I'm still alive.’

So | do understand that you are provocative buethee several angles to this discussion.

Dr Markus Veit: But there is no difference in the quality of thhegucts by testing them in a
different way.

Dr Michael Wierer : | am afraid that performing a collaborative stwdth the old method
might demonstrate the contrary due to the inhdegge variability of this

spectrophotometric assay. Publishing this couldd®erous as it might question the data in
the literature which make reference to this oldhmdt So in my opinion you can'’t really say
that there is no problem.

Dr Burt Kroes: Since people are very provocative | would likectmtinue this discussion.
The other question we could also ask is whether nged the amount. This is very
complicated what you propose for the consumer. guestion is, do we need the marker on
the label? | know we are the author of the dedlamaguideline, but you could imagine for
instance the SPC, a technical document, the paespteread it are supposed to know the
contents of the document. The solution should rabthe European Pharmacopoeia but
maybe you could find a solution at a different leve

Dr Keith Helliwell : That is music to my ears! When we had the medtinGeneva a few
weeks ago and also in an article | wrote for Phanmea about a year ago. | proposed an
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alternative method of declaration. All these praiecould be solved if we just had an extract
with an agreed reference content of constituenenTith wouldn’t matter if you altered the
assay or not, because you're still putting in detabr a preparation, the same quantity of
extract made by the same process. So if you wededtare it as 60 mg of senna dry extract
ARC and we all knew what the ARC was because it l&vaither be in an HMPC
specification or a European Pharmacopoeia spetititaThen it wouldn’t matter if that
agreed reference content changed from 10% to 2&outdn’t matter in the slightest because
it would still be referred to an agreed contenérefce extract. So if the HMPC is prepared to
alter its declaration, which I think is incorrectyavay for standardised extracts then we would
solve the problem and you would not have to wolygwa ratios. What Dr Michael Wierer
was saying this morning about all that would beunexgl then would be the range for the old
extract and the range for the new extract coingiged could then encompass them so that
you weren’t ruling out any extracts that alreadised. This is a very simple solution and it
would save all this hassle. Everything could goirothe background, the public would not
know any different because the label wouldn't alter

Dr Linda Anderson: | think it would solve a great many problems. féhare some products
that are labelled in terms of the content, for epl@nsenna products, some are labelled as 7.5
mg of sennosides and there is no reference to anob@xtract, so you've still got to manage

a marker place that would have different typesabklling. Maybe you have to get over that
and move on to something else. It may be sometbitigink about.

Dr Susanne Keitel Thank you Dr Keith Helliwell for solving all theroblems! | would like
to hand over now to Prof. Dr Fritz Kemper who walntie present something to us.

Prof. Fritz Kemper: The symposium is coming to an end. First of alithe name of all
participants many thanks to EDQM for the idea amdofrganising this fruitful symposium. |
may also go on with the remarks | made a few mmatgo. | think we all are gratefully
indebted for the opportunity to express our thosgidt only in this panel, but also in the
audience, and to listen for a couple of hours testjans which were raised by experts in the
field and given in part some hints as to solve en@®blems. | think all this was under one
roof and this umbrella was herbal medicinal progdu€here is this enormous traditional value
not only acknowledged in Europe. | think as a gmbeanessage look into the consequences
of what we heard today. | think, from my point oéw, there is more and more need for a
better co-operation between those dealing withstitgect. It is not only a matter of money
behind that, we have to avoid double proves or efetelse, we have to co-operate — we
have to look at what one is doing and how can iafyglied to my own knowledge and back.
We should be open. Here in this panel discussioisave manufacturers, administrators, and
scientists dealing, and | remind you, with the saumgect. Let me say goodbye to all of you.
This is most probably one of my last statemenfsulblic not without reminding you, this is a
volume which all of you have in your library, butid has a child, since 2009, that is
supplement 2009 of ESCOP monographs which has beste to the very best of our
knowledge and with our best intentions to live agdnsumers expectations.

Dr Susanne Keitel Thank you very much Prof. Fritz Kemper. Beforeldse the session |

would like to express our sincere thanks to PrafBigitte Kopp for organising this event.

And with that | would to thank you all for your pextice, for staying here on a Friday
afternoon until 5.30 pm — thank you! We have veryichm appreciated your lively

participation and lively discussions. | would liteewish all of you a safe trip home.
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