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Participants: Alistair Boxall, Dagmara Buntner, Mark Cronin, ga Dulio, Marinella
Farré, Daniel Gouy, Paul Houeto, Marie-Laure Jadekibi, Romain Journel, Eleftheria
Kampa, Pascal Michoux, Graham Mills, Michael Mugrayain Pericaud, Gwenn Regnault,
Benoit Roig, David Taylor, Anne Togola, Evelyne Tawd, Valentine Vierne, Sébastian
Zabczynski .

Apologies: Alexa Sadezky (BfG), Véronique Molieres (C2DS)

B. Roig introduces the session by welcoming all the pigditts and addressing many thanks
to EFPIA for its welcome in their building and fibre facilities it offers in the organisation of
this meeting.

Then, he reminds the main expectations of Knappggtr There has been a big increase of
literature on pharmaceutical products (PPs) in eéhgironment. Knappe project aims to
collect and integrate the different data, considgthe whole life cycle of PPg{vw.knappe-
eu.org. During Knappe events and Executive Committeetimgg obtained data have been
discussed and integrated into to propose to Euro@ammunity priority actions to lower
occurrence and impacts of PPs in the environni&nRoig reviewed the list of deliverables
and meetings during the project and informed thabbgean Commission has accepted the
extension of the duration of the project (at thé ehSeptember).

The main key findings of Knappe workshops are surired in a document that is given to
the attendees for discussion.

After this introductionS. Zabczynski presented the main results of WS1 (WP1 and WP2).

» |ndicator substances are available for wastewdiat, still missing for unwanted
ecotoxicological effects. Indicator substances tfer determination of the wastewater
share are diatrizoate and iopamidol (iodinated Xgantrast medium), carbamazepine
(antiepileptic), erythromycin (antibiotic), metopwb (betablocker). Indicator substances
showing the presence of non or poorly treated wasdty are ibuprofen, paracetamol,
salicylic acid (analgesic) and bezafibrate (lipgdulator).

» Today's wastewater treatment achieves only papt@rmaceutical removal (optimum
sludge retention time range:10 — 20 days, optimydrdulic retention time range:12 to
25 hours)

= Advanced removal options for pharmaceutical remowal WWTPs are feasible
(ozonation, reverse osmosis, activated carbon)tHmitost-benefit analysis is missing.
During reverse osmosis, removed pollutants areeadnated in the waste stream, which
must be treated itself. Advanced oxidation processay lead to toxic transformation
products

= There is a lack of data concerning PPs concentratisludges

= Solution in future should be based on the comlna®f centralized and source
control/source separation measur&ource controlcan contribute significantly to
pharmaceutical load reduction by:

- Avoiding persistent compounds e.g. by substitutiith degradable ones
- Source treatment e.g. hospital wastewater

Then,A. Boxall presented the key findings of the workshop WS2adeeld to environmental
effects of pharmaceuticals. The attendees (academgigulators, industrials) have been split
in two groups, risk issues and effect issues, Whighfollowing discussion points to tackle:
» Risk issues
e What are the impacts of recently studied pharmazaaton environmental health?
e What are the risks of mixtures?
= Effectissues



e How can we better assess ecotoxicity?
e What is the relevance of the ecotoxicity data?
¢ What is the significance of these data in termsamllogical functioning?

The main conclusions can be summarized as follows:

= Large body of literature is now available on thetegicity of pharmaceuticals (different
taxonomic groups, species sensitivity)

» Analysis of this standard data (lowest reporteciddied acute or chronic or novel test
endpoint) and monitoring data (maximum measureadeatnation) indicates that risks of
most substances (and mixtures) are low

= Range of subtle effects are reported at environatigntealistic levels, many of these
novel endpoints can be related to important ecoldunctions

=  While traditional predictive approach work poorty the endpoints of most interest, by
drawing on mammalian data and using molecular mé&tion, it could be possible to
identify those substances of most concern and etk assessment accordingly

E. Kampa presented the key findings of WS3 dedicated tacpahstruments design to limit
pollution from PPs. The participants came from NG@alitics, environment agencies and
industry. The key points that have been tackled are

= Definition of ,problem” due to PP discharge int@tiater environment

= Adequacy of current policy framework

= Options for good management practice as focus ssiplke future action

= Polluter pays principle

» Recommendations for future research on instrumesite & design

Concerning the problem definition, it is necesdarpe able to say which types of PPs are of
most concern.
From the policy point of view, all in all, the cent policy framework (ERA guidelines and
Technical Guidance Documents) is considered taubfecient, if allowed to operate properly.
ERA has to continually improve.
A main part of discussion has been focussed topt®ns of good management practices.
Several ones can be envisaged such as improverhpréseription practices, environmental
classification schemes of PPs (ccording to hazaddrisk,) take-back schemes surplus or
unused drugs, targeted environmental monitoringradovastewater treatment plants, source
limitation, upgrading of wastewater treatment... Neverthelesphasis has been made on the
need of balance between the costs and the efficiehd¢he proposed actions. One has to
check and compile literature on cost, methodolagy effectiveness in the environment.
Regarding the polluter pays principle, the quesinas “who should pay in case of water
pollution from PPs?” It is admitted that pharmaamals in the environment is a societal
problem and that costs should be borne by all. Aroon approach might be useful for
several micropollutants as cost for additional tireent could be very high. Society decision
to remove all micropollutants or not (local or oatl government issue) has to be assessed.
Finally, some points for future research have beghlighted:

» Costs and benefits of different options

= Do take back schemes bring any benefit to the enment? Can this be assessed?

= Can we learn more about the behavioural impactesdsures on doctors or vets?

= Develop research on public risk perception & tales

= How to ensure current levels of PPs do not incrdadber (population increase &

increased consumption)?



= Evaluation of new drugs may give us indication &phes reflect back on “old”
products with similar modes of action

G.Millsreported on ecopharmacovigilance and monitoriregesgiies that have been discussed
during the workshop WS4. The main conclusions ar®iows:
= There is a chemical cocktail in the environment anbstances like PPs are difficult to
monitor. Due to high cost, there is a need to fanesitoring efforts on compounds of
concern, and different classes of STP,
Dealing with monitoring methods, there is a neadnore careful design of monitoring
programmes and toxicological assessments. This teegse more fit for purpose
methods (e.g. passive sampling linked with toxibityassays),
= A post-registration reporting scheme for adversgrenmental effects of medicines for
human use similar to that for veterinary mediciwesild be a useful safeguard,

= Concerning ecotoxicology, there is a need for new|l designed assays for the
ecotoxicological assessment of pharmaceuticalse sttassical mortality end-points are
not applicable for most of these substances,

= A central registry for the collection of data (cheah, environmental, toxicological,
pharmacological, and ecotoxicological) could asdissemination of information and
help in improving and refining models of the fat#stribution, and environmental
behaviour and toxicology and in optimising the ugfecostly data. Moreover, this
centralised data repository could help to improemmunication with the public, and to
address (often unfounded) anxieties.

Finally, A. Boxall gave an overview of the discussion on ecopharni@sasdship during the
workshop WS4. Three sessions have been carrieid patallel:

= Towards greener pharmaceutical products

= Driving uptake of ecopharmacostewardship

» Classification & labelling and new strategies

The main conclusions can be summarized as follows:
= PPs cannot be addressed as a whole and when aamgiéeopharmacostewardship
approaches, PPs must be split into three categories
* On patent prescription drugs
» Off patent prescription drugs
* Over the counter (OTC) drugs
Pharmaceutical industry must have a driver : comsunegulator or cost
Standardised method for measuring green?
Stockpiling and over prescription are importanuess surrounding the environmental
impact of PPs
The Swedish system, considered as a pilot, musigbeously evaluated before being
extended elsewhere in Europe
Ecolabels may be effective on OTCs
Back catalogue of drugs is the major issue

After these presentationB, Roig opened the discussion. For the end of the projeztheed

to envisage all the main conclusions of the workshprioritise them and tell if they are
relevant or notD. Taylor suggested expressing clearly what is known ancciwiiave
evidence for, gaps in knowledge and actions thatilshbe taken. Interesting issues will be
conclusions, things that are specific to PPs amdl e be done. Recommendations are often
very general issues (e.g. mixture is an issueofonflcompounds).



A. Pericaud said that water managers do not have way to assakegffects of PPs on the
environment, especially for mixtures. There is seegch need to find a common method in
order to select substances and possibly put theapnority list.P. Houeto wondered how to
choice the relevant species to make studies inrdodealidate mammalian studp. Gouy
answered that pharmacological effect on a lowercentration than environmental effect is
known. These data can be combined with the uswaldimgy. The majority of drugs can be
anticipated from an ecological point of view frohetdossierE. Touraud asked if the data
are availableD Gouy said that for old compounds, they are availablétémature. For new
ones, they are only in the dossier (so restrictad)Boxall asked how to extrapolate from
receptor response to ecological evidence: whathaée data mean for an end effebt?
Taylor said that there is a big research area, too, fragalation to a human impact, risk
assessment for human population. Do we know reldbietween impact on individual and
impact on population? It is a major role in the iemvmental/ecological research aréa.
Houeto asked if QSAR may predict chronic toxicith. Boxall conclusion is that is
impossible M. Cronin added that PPs chronic toxicity prediction is vdifficult. Acute
toxicity is possible with limits.

B. Roig wondered if there is an interest to study envirental factors as potential of increase
toxicity. A. Boxall answered that they will effecD. Taylor added that it is difficult to
suggest more work on PPs toxicology when studiessaying that there is no ecological
effect. Nevertheless, there is a lack of informatim the area of sewage sludge and PPs that
are removed: do they appear again? It could beiuseidentify if there is any riskA. Boxall
answered that a paper from Erapharm project justecaut.M.L. Janex-Habibi informed
that SUEZ-ENVIRONNEMENT is running a research pobjen the fate of about 100
compounds on 20 wastewater treatment plants eqiiygfib various processes (conventional
and advanced). There will be data available, evesawage sludge. They want to know the
impact on treatment plant and cannot focus onmalividual PPs. A big need to identify
relevant indicators of risk of presence in the emvinent is needed. The potential impact on
the plant is useful, too, for the operator to adphe treatmentP. Houeto said that omics
approach could be interesting to get indicatoemms of environmental endpoint.

M. Cronin proposed to look in a broader content. As staldgrplhe said that useful
presentations summarising information have beerniechout. He appreciates the idea of a
data base on effects which could get support froemgcal industry. He is fascinated about
the concept of publicity and education (toxicolagyno longer taught but what side effects
are): public education is a big aspect. Ecolatsets nice idea but wait for 20 years for a safer
industrial environment. The economic impact of thas to be studied.

V. Dulio said that in the conclusion of Knappe project stidad a though about what to do in
the future for the national agencies and structures

Concerning potential partnership between water gensa and healthcare community
(doctors, pharmacists. Pericaud said why not but why for. Such partnership is only
reasonable in a project such as KnagpeTl ouraud answered that such a partnership is to
inform healthcare community about what residuesratie use are recovered in order to
change in prescription. An holistic approach isuregfd. M. Murray said we have to be
careful if we want to change behaviour of doctowst reduce prescription where needed but
reduce the waste of over-prescripti@n.Touraud said that part of these over-prescribed PPs
can contribute to the diffusion in the environmét.Murray added that it is what we have



to target D. Taylor said that prescription should be based on needchah@n environment
significance.

Then E. Touraud presented the leaflet of information letter anel finst remarks concerning
the targeted audience, purpose, cartoon, translati@curopean languages, diffusion modes.
We are late now to finalise the document. She agkednd more comments before mid July.
Finally, she gave first information about KnappadfiConference: agenda (two days, mid
September) and venue (Paris, School of Mines).dBbes have to be confirmed.



ANNEX 1: AGENDA OF THE EXECUTIVE COMMITTEE

14:00 | KNAPPE project progress .
General overview B. Roig
- WS1: Occurrence of PPs in the environment: | A.Sadezky / S. Zabezynscki
key findings
- WS2: Toxicological significance of PPs: key|A. Boxall
findings
- WS3: Policy instruments design to limit|E Kampa
pollution from PPs: key findings
- WS4: Environmental stewardship of PPs: key
findings
- Ecopharmacostewardship A Boxall
- Ecopharmacovigilance G. Mills
- WP6 : Knappe Final Conference E. Touraud
15:15 | Discussions and exchanges with
stakeholders
16:15 | Conclusion B. Roig

END OF MEETING
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