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Abstract

The LIFE PHARMA-DETOX project aims to address the environmental challenges posed by
pharmaceutical wastewater by developing an innovative treatment system that detoxifies
Active Pharmaceutical Ingredients (APls) and promotes water recovery and reuse. The
Layman’s Report presents, in clear and non-technical language, the project’s activities,
technological innovation, key achievements, environmental benefits and future opportunities

for replication and wider deployment.

Keywords

» APIs » Wastewater » Pharmaceutical Industry = Layman’s Report = Policies

Abbreviations and Acronyms

APIs = Active Pharmaceuticals Ingredients
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Executive Summary

The present report was prepared in the framework of the co-financed European LIFE
PHARMA-DETOX (LIFE20 ENV/CY/000615) during the implementation of Activity D.1.2.:
“Layman’s Report”.

The Layman’s Report presents, in clear and non-technical language, the project’s objectives,
activities, results, and long-term impact. It describes the development, demonstration, and
validation of an innovative industrial-scale treatment system that detoxifies pharmaceutical
wastewater by transforming Active Pharmaceutical Ingredients (APIs) into non-toxic
compounds before they are discharged into the wastewater system. The report outlines the
technological approach, combining advanced catalytic hydrogenation, renewable energy
integration, and water recycling, and presents the successful demonstration of the LIFE
PHARMA-DETOX system under real industrial operating conditions.

In addition, the report presents the environmental, economic, and social benefits of the
project, including the reduction of pharmaceutical pollution, water recovery and reuse,
resource efficiency, and support for circular economy principles within the pharmaceutical
industry. It also highlights the project’s contribution to relevant EU environmental and water
policies, the results of the environmental, socio-economic, and techno-economic
assessments, and the system’s replicability, transferability, and commercialization potential
across pharmaceutical manufacturing facilities in Europe. The report concludes with the After-
LIFE Plan, which ensures the continued exploitation and uptake of the project results beyond

its completion.

Co-funded by
the European Union
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1. Introduction

The LIFE PHARMA-DETOX project addresses the environmental challenge of pharmaceutical
wastewater by developing, demonstrating and validating an innovative, economically viable
and cost-effective treatment system for the detoxification of APIs. The LIFE PHARMA-DETOX
system successfully transformed pharmaceutical compounds present in industrial wastewater
into non-toxic substances before their discharge into the wastewater network, while enabling
water recovery and reuse for applications such as equipment cleaning, irrigation and other
non-potable purposes.

As part of the project's communication and dissemination activities, the present deliverable
accompanies the LIFE PHARMA-DETOX Layman's Report, which communicates the project's
objectives, activities, achievements and benefits in a clear and non-technical manner, making

its results accessible to the general public and other non-specialist audiences.

2. The LIFE PHARMA-DETOX Layman’s Report

The LIFE PHARMA-DETOX Layman's Report has been prepared as one of the project's main
communication and dissemination outputs, in accordance with the LIFE Programme
requirements. It presents the project's objectives, activities, achievements and long-term
impact in a clear and non-technical manner, making the project's results accessible to the
general public and other non-specialist audiences. The publication outlines the environmental
challenge posed by pharmaceutical residues in wastewater and places particular emphasis on
the evolving EU regulatory landscape, including the introduction of mandatory micropollutant
removal requirements and the reinforced application of the “polluter pays” principle. By
placing the project within this evolving regulatory context, the reportillustrates how advanced
on-site wastewater treatment solutions can help the pharmaceutical industry anticipate
future requirements, strengthen its regulatory readiness and support the transition towards

more sustainable manufacturing practices.

The Layman's Report has been produced in both English and Greek to maximise its
accessibility and dissemination. It has been published on the project website and the
beneficiaries' websites, where it will remain publicly available beyond the project's
completion. In addition, 200 printed copies (100 in each language) have been produced for
distribution during relevant dissemination events, while keeping the print run intentionally

limited in order to minimise the project's environmental footprint.

Co-funded by
the European Union
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2.1. The English version of the Layman’s Report
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Layman's Report
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Demonstration of an innovative method
for the detoxification of pharmaceutical
wastewater from pharmaceutical

facilities

PHARMADETOX in a nutsell

LIFE PHARMA-DETOX “Demonstration of an
innovative method for the detoxification of
pharmaceutical wastewater from pharmaceu-
tical facilities”, is a project funded by EU LIFE
Programme. It is coordinated by Medochemie
and delivered by a consortium of leading
industrial, academic and SME partners,
including the National Technical University of
Athens (UEST), the University of Catania,
Nevis Environmental Solutions S.A., and
Aarhus University, combining complementa-
ry expertise in pharmaceutical manufactur-
ing, environmental engineering, advanced
wastewater treatment, communication and
dissemination as well business exploitation.

The project developed, implemented and
tested an innovative, economically viable and
cost-efficient system for the transformation of
pharmaceutical compounds, present in waste-
water, into non-toxic substances (novel detoxi-
fication process).

Active Pharmaceutical Ingredients (APIs) repre-
sent one of the most significant challenges in
pharmaceutical wastewater treatment. These
bioactive compounds, essential for drug
production, can have significant environmen-
tal impacts when released into surface waters,
even in minimal concentrations. APls are
substances responsible for the therapeutic
effect of drugs. Designed to interact with
specific biological targets in humans and
animals, these compounds maintain their
biological activity even after being released

Page | 8

The system is able to treat the wastewater
generated from production activities, ensur-
ing that no APIs would end up in the wastewa-
ter sewage system without being processed
and detoxified by the system developed.

The strong technical performance demon-
strated by LIFE PHARMA-DETOX has paved the
way for the patenting of its innovative catalytic
hydrogenation process, including the propri-
etary catalyst, gas mixture, and optimized
operating conditions. Beyond technology
validation, the project has established a
comprehensive framework for transferability,
replicability, and market uptake through a
dedicated business exploitation roadmap
outlining future commercialization opportuni-
ties and pathways for wider deployment.

Environmental Issues Addressed by the Project &

PHARMA
DETOX

the European Union

_________F¥l Raceiving watar
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into the environment. When they reach aquatic ecosystems through industrial wastewater, they
can cause harmful effects on aquatic flora and fauna, alter ecosystem balances, and contribute to
the worrying phenomenon of antibiotic resistance act as endocrine disruptors, and cause
long-term chronic toxicity to aquatic life.

The bioaccumultation of APIs {Active Pharmaceutical Ingredients) can lead to:
®» The potential induction of antimicrobial resistance in microorganisms.
P The exhibition of endocrine-disrupting properties.
®» Long-term negative impacts on aquatic life due to chronic toxicity.

Globally, over 80% of the wastewater generated by pharmaceutical industry operations is
discharged untreated, and residue hotspots near manufacturing sites are linked to antimicrobial
resistance (AMR) — listed by the World Health Organization as one of the top ten global public
health threats.

comes from the pharmaceutical and cosmetics

A Y é’ 92% of residual toxicity in urban wastewater
sectors (Europe’s state of water 2024)

Pharmaceuticals
in the environment

R 559 different pharmaceuticals Number of pharmaceuticals.
have been detected globally e T
11-3

la-10

i H B 11 - 30
@ 100 different pharmaceutical — i
substances found in several . 101 - 250

European countries and the USA 2o i

o

Pharmaceuticalsin the environment:
Global occurence and potential Number of pharmaceuticals
cooperative action under the Strategic :::';.’::’;:.7".’.';2..":"’

Approach to International Chemicals seidfor driaklog watas

Management (SAICM), fromT.ausder  — 4.5
Beek, F-A.Weber, A. Bergmann, S. 1120
Hickmann, I. Ebert, A. Hein, katA. — 5
Kuster, 2019, Umweltbundesamt. no data
Co-funded by
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Challenges for the Pharmaceutical Industries &
ﬂ No universal No single commercially available technology

technology exists removes all pharmaceutical compound classes
from manufacturing wastewater

Costs are far higher ~ Germany's Environment Agency: quaternary

than regulators treatment costs €885-1,025 million/year —
estimated four times the European Commission's figure
of €238 million
ﬂ Regulatory Industry warned of potential medicine
uncertainty, shortages and market withdrawals in
but obligation is some countries

now confirmed

Good Manufacturing Practice (GMP) regulations impose
strict quality standards on all water used in production
and equipment cleaning

Multi-API Medochemie operates 13 manufacturing sites

s

complexity with different product lines, different API
profiles, and different wastewater volumes

Co-funded by
the European Union
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General Objectives a

Aims to: Achieved through:

P Detoxify wastewater from P Development and implementation

pharmaceutical industry and avoid
APIs release in the wastewater
sewage system.

P» Promote the circular economy

concept for pharmaceutical industry
by the recovery of water that would
otherwise have been discharged in
the wastewater sewage system.

Specific Objectives & KPlIs

Page | 11

Avoid Active Pharmaceutical Ingredi-
ents (APIs) release in the wastewater
sewage system.

Convert 1,606 kg of APIs to
nontoxic compounds

Save 913 m® of potable
water annually.

Reuse and Recycle clean water for
manufacturing plants or used of
irrigation purposes.

Minimize the system’s environmental

footprint through the use of 100% renewable

energy sources.

Transfer the project’s results to other
pharmaceutical companies across
Europe.

of an innovative and cost-efficient
system for the transformation of
pharmaceutical compounds in
wastewater, into non-toxic
substances.

Use of recovered water in noncritical
applications (heat exchanging
systems, cleaning, irrigation).

Communicate and promote public
awareness at the local and regional
level, including authorities, universities,
and pharmaceutical manufacturing
industries.

Draft policy recommendations
to the EU.

Create an effective value chain
through the socio-economic
impact of the proposed actions.

Co-funded by
the European Union
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Process - Pilot System a

Wastewater from the pharmaceutical facility passes through filtration, then a catalytic reactor
(supplied with hydrogen produced on-site by an electrolysis unit powered by solar PV) breaks
down the pharmaceutical compounds into non-toxic substances. The clean water recovered at
the end of the process is reused for non-critical purposes such as heat exchange, cleaning and
irrigation, closing the loop on water use at the site.

@ Two streams of recovered PHARMA DETOX @ Wastewater produced during
water can be used for PILOT SYSTEM the equipment cleaning:
irrigation, heat exchanging
systems, or cleaning
purposes.

1. Ampoule Injectable Facility
2. Oral Penicillin Facility

3. Injectable Penicillin Facility

Pharmaceutical
Industry / Facilities

Clean Water

@ Catalytic hydrogenation:
Pharmaceuticals
reduction/detoxification

with a mixture of H,/0,. - @ Reverse Osmosis: 80-90%

\ reduction of wastewater
/ volume

@ Water electrolysis Unit
H, Production by solar power,

PV-electrolysis \

Co-funded by
the European Union
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Wastewater Origin
Ampoules Injectable Injectable
Facility Line 1 and 2 Penicillin Facility Oral Penicillin Facility

—oao00000

£l L]

1d

r——p
Water from rinsing equipment and filters, Water from washing lab clothes
this solution contains laboratory detergent in washing machines,

this solution contains laundry detergent

Monitoring Points

—' Water for irrigation

= APIs Concentration

PermeateTank o Acyte Toxicity to
microorganisms

» Toxicity to plants

o TSS, Turbidity, COD,

Conductivity,
E. coli, BOD Water for cleaning

purposes

— TSS, Turbidity, COD,
Conductivity o
' = APIs Concentration
RO

¢ APIs Concentration

Acute Toxicity to
microorganisms

Toxicity to plants

= Acute Toxicity to

Buffer microorganisms

and Coagulation Tank  Toxicity to plants

« Turbidity

* APIs Concentration
» Turbidity

—

Concentrate Tank Catalytic Reactor

Co-funded by
the European Union
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Implementation G

1<t Demonstration Phase in Limassol, Cyprus

The initial installation of the pilot wastewater
treatment unit was completed at Medochem-
ie's premises in Limassol, Cyprus.

The pilot system is fully containerized and
divided in two functional areas. The reverse
osmosis unit which removes physically
organic molecules and inorganic ions is
installed in the first area. The second area
holds the catalytic reactor and the water-elec-
trolysis system that supplies it with hydrogen.

The Pharma Detox System-Limassol

PHARMA
$DETOX

Co-funded by
the European Union

LIFE20 ENV/CY/000615

This second area is built to ATEX specifications
for safe operation in the presence of hydro-
gen gas.

The system ran under real industrial condi-
tions, and this experimental work enabled the
team to define its optimal operating parame-
ters. The main active pharmaceutical ingredi-
ent (API) treated during this phase was
amoxicillin.

Page | 14

Electrolysis Unit

PV Area
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DETOX

Container

SAFETY
FIRST

Non-Atex Zone

Non-ATEX Zone

Reverse Osmosis (RO) unit
safe area for membrane-
based pre-treatment and
water recovery

Implementation 8

2" Demonstration Phase in Duiven, the Netherlands

Following the completion of experimental work done in
Limassol, the LIFE PHARMA-DETOX system was transferred to
FALDV in Duiven, Netherlands. After its installation and
connection to the pharmaceutical plant the pilot system
operated under the conditions of the host pharmaceutical
site, which allowed the tests to cover different operating
conditions, additional groups of APls, and wastewater
streams with different synthesis routes from those tested in
Limassol. The results confirm the robustness of the system
and its ability to adapt to different operating conditions,

wastewater compositions, and API groups.

Page | 15
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Atex Zone

ATEX Zone Il

Catalytic reactor, electrolysis
unit, and H, gas cylinders,
classified hazardous area
with explosion safety
compliance.

Co-funded by
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Pilot system operation results a

Methodology used for water safety tests

OIS O SR

Drug residue Toxicity test Phytotoxicity
Exact measurement of Daphnia magna was used Three different plants were
pharmaceutical residue to test water purity. used to test the water quality.

from every stage.

Laboratory method: HPLC International standard ISO 6341 International standard ISQ 18763

Two streams used

The membrane splits the wastewater in two. Each stream is then cleaned in its own way.

WASTEWATER Both figures clear the legal bar.

The EU Urban Wastewater Treatment

Membrane Directive (2024/3019) requires at least

Z ? 5 (reverse osmosis) 80% removal. The membrane reaches

88%, and the catalytic reactor 97% —

mg/L rising above 99% in the best runs.
splits the flow in two
STREAM 1 TREATED BY RO STREAM STREAM 2 TREATED IN THE CATALYTIC REACTOR

less drug residue less drug residue

88% 27.5+3.3 mg/L - held out by the membrane 98% 64.0 1.9 mg/L + broken down
Reused for crop irrigation Reused on site for cleaning

Co-funded by
the European Union
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Results
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Both streams were tested on living organisms, using internationally standardised methods.

STREAM 1 TREATED BY RO STREAM

‘ Water fleas Daphnia magna

Non-toxic
Acute Toxicity according to 1SO 634 1

. Plants three species
No harmful effect
Phytotoxicity test based on ISO 18763

Confirmed safe to reuse and to discharge.

Environmental and socio-economic benefits

STREAM 2

Water fleas Daphnia magna

Up to 90% less toxic
Acute Toxicity according to ISO 6341
Plants three species

Up to 85% less toxic

Phytotoxicity test based on ISO 18763

What is left approaches the lowest level
the tests can detect.

Environmental benefits

@ Cleaner rivers and ecosystems
Reduces pharmaceutical residues

and toxicity before discharge.

Water recovered for reuse

Treated water can be reused for

irrigation, cleaning and cooling.

Less pressure on freshwater resources

Water reuse helps save valuable

potable water.

Renewable-powered treatment

The system uses photovoltaic electricity

and renewable hydrogen production.

Circular use of resources

® & H e

Turnswastewater into a resource and
supports a circular economy.

Page | 17

Socio-economic benefits

Lower water demand and costs
Reusing water can reduce freshwater

consumption and related operating costs.

Better regulatory preparedness
Helps companies respond to stricter
environmental requirements.
Reduced environmental risk

Lower pollutant discharge can reduce
compliance and reputational risks.
Replicable European solution

A modular concept can be adapted to
other pharmaceutical facilities.
Innovation and skilled jobs
Supports expertise in water treatment,
renewable energy and monitoring.

Better Management of AMR

TREATED IN THE CATALYTIC REACTOR

PHARMA
$DETOX

'..." the European Union

Co-funded by
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EU regulatory landscape a

Why the rules are changing

For decades, European wastewater legislation contained limited provisions addressing pharma-
ceutical residues. LIFE PHARMA-DETOX was launched to address this regulatory gap by demon-
strating an innovative solution for the treatment of pharmaceutical wastewater at source. During
the project's implementation, the regulatory landscape evolved significantly. In 2024, the
European Union adopted the revised Urban Wastewater Treatment Directive, introducing, for the

first time, mandatory requirements for the removal of pharmaceutical residues from wastewater.

This new regulatory framework has three major implications:

© E O

The polluter pays principle: it reinforces the "polluter pays" principle, requiring pharmaceu-
tical and cosmetics producers to finance at least 80% of the costs associated with the additional
treatment needed to remove micropollutants.

There is a deadline: it establishes a clear implementation timeline, with larger urban
wastewater treatment plants required to progressively introduce advanced treatment
technologies by 2045.

Openness is expected: it significantly strengthens corporate transparency by requir-
ing large companies to publicly report on their water management and pollution
performance, while the pharmaceutical industry is also advancing sector-specific
wastewater discharge standards.

The impact of this legislation extends beyond pharmaceutical manufacturers to any industrial
sector whose activities release pharmaceutical substances or comparable micropollutants into
aquatic environments. In this context, treating wastewater at its source, before contaminants
enter public sewer systems, represents the most effective, sustainable and economically efficient
approach. This is precisely the solution demonstrated by LIFE PHARMA-DETOX, providing indus-
try with a practical pathway to meet emerging regulatory requirements while protecting water
resources and supporting Europe's transition towards a cleaner and more sustainable future.

Page | 18
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LIFE PHARMA-DETOX is designed as a modu-

la

r, containerised, on-site treatment system

that can be installed in existing facilities
without major changes to their production
processes. Its flexible design allows the
system to be adapted to different wastewater
volumes, production lines and pharmaceuti-
cal compounds.

The system has already been transferred to
FAL Duiven B.V. in Duiven, the Netherlands,

w

here it was installed and operated in a differ-

ent industrial environment. This successful
transfer demonstrates that the technology
can be transported, integrated and operated
beyond the original demonstration site.

PHARMA-DETOX has also been tested on

wastewater containing different groups of

active pharmaceutical ingredients, confirm-
ing that the treatment concept is not limited
to a single API, pharmaceutical group or
production line.

In parallel, replication feasibility studies are
being carried out in Greece and ltaly. These
activities assess wastewater characteristics,
technical requirements, design parameters
and expected implementation costs for
applying the system in additional pharmaceu-
tical facilities.

Page | 19
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Its modular design allows adaptation to differ-
ent wastewater characteristics, treatment
capacities and production settings, including:

®» API synthesis facilities;

P» antibiotic and penicillin formulation
plants;

T sterile injectable production;

P» pharmaceutical laboratories and formu-
lation facilities;

®» contract manufacturing organisations.

Beyond pharmaceutical manufacturing, the
technology also has transferability potential
for hospitals, healthcare facilities and urban
wastewater-treatment plants, where it could
be applied as an additional advanced
treatment stage for pharmaceutical residues
and other persistent organic compounds.

The core catalytic process is under patent
preparation, supporting future replication,
licensing and commercial deployment

PHARMA
$DETOX

the European Union

Co-funded by
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After LIFE activities scheduled 2

After the end of the LIFE PHARMA-DETOX project, the pilot system will remain installed and in
operation at Medochemie's premises, run by the company's own personnel. Medochemie is also
considering installing similar units at other manufacturing facilities outside Cyprus. The compa-
ny will continue to promote and showcase the system to the wider pharmaceutical sector and
plans to publish further performance results once the patent application for the core catalytic
hydrogenation process has been granted.

v The project website will be active for 5 more years after the project end, to provide the
website visitors full access in all the project information, activities, and results. The website
will also include the research papers and technical publications from the project work to
highlight its outcomes and achievements in the scientific community

v The notice board of the project will remain at the premises of the partners for 2 more years
after the project end. Therefore, a concise overview of the project concept outlining that the
innovative system not just treats wastewater, but creates value from it, will be visible to a
broad network of institutes, universities, and industries that the project partners have
cultivated.

v Aworking group will be constituted from project partners to disseminate the project results
and foster connections with representatives from pharmaceutical sector across Europe.

v LIFE PHARMA-DETOX results & accomplishments will be presented in relevant Conferences
& events on wastewater treatment and/or other events related to pharmaceutical or indus-
trial activities related to APIs conferences (i.e the International Conference on Sustainable
Solid Waste Management, also organized by NTUA).

COORDINATING BENEFICIARY ASSOCIATED BENEFICIARIES

UNIVERSITA
AARHUS li STUDI
m / NP UNIVERSITY 3? gc}ngg?A

MEDOCHEMIE

Stay Updated on LIFE PHARMA-DETOX News and Events

Visit our website www.pharmadetox.eu

Connect with us
on Social Media

LinkedIn

ElehE

%‘%
Twitter

The contents of this publication are the sole responsibility of
Life PHARMA DETOX beneficiaries and do not necessarily
reflect the opinion of the Furopean Union.

Co-funded by
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Co-funded by
the European Union
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2.2. The Greek version of the Layman’s Report
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arré Ty Evpwrmaik ‘Evwon

LIFE20 ENV/CY/000615

Enidegn kouvotopou pebédou
ylo Thv anotoivwan AUpaTwy
ono pappokoflopnyovisg

To épyo PHARMADETOX pe Aiya Aoyia

To LIFE PHARMA-DETOX «Emidei&n piag kawotd-
pou peBdSou amotogikomoinong LyPWY amoBAr-
TWV ard Blopnxavieg gappdakww», eival éva épyo
miou ¥phpatodoteital amd 1o mpdypappa LIFE
¢ Eupwrdikrig Evwong Zuvtoviletal amd tn
Medochemie kat vhoroleital amd pia Kovompa-
&ia kopuaiwy eTaipwy amd Tov BIOPNXAVIKS Kal
akadnuaikd kKAGSo kal amd Tov KAGSo Twv piKpo-
peoaiwy EMYEIPHOewY, ouPmePAAPPavopévou
Tou EBvikov MetodBiou Moiutexveiou (EMIM), Tou
Mavemotnuiov tng Katdviag, tng Nevis MpdTu-
ne¢ MepiParroviikée Epappoyée AE. kat Tou
Mavemotnuiou Touv Aapxous. H kowompaéia
auth) ouvSud&lel CUPMANPWHATIKY TEXVOyvVWwaia
OTh PAPPAKEVTIK Tapaywyr, T TEPIBAAAOVTI-
KF BNXAVIKH, TIGTIPONYREVES TEXVOAO i emegep-
yaoiag vypwy amoBAftwy, TV emKolvwvia Kat
S1adoon Twv amoTEAECUATWY, KABWE Kal Thv
EMXEIPNHATIKE aflomoinon Twy amoTeAeopdTwy
TOU €pyou.

210 TAA(CIO TOU £€pyou AVATTTUXONKE, EPAPUO-
OTNKE KAl SOKIAOTNKE £Va KAIVOTOIO, OIKOVOLIL-
K4 Puvolpo kal amodotikd cUOTNUA Yla TN
UETATPOTTH PAPMAKEVTIKWY EVWCEWY, TIOU TIEPLE-
Xovral ota ADpaTa, og N To§IkéG ovoieg (Kavo-
Topog Sadikaaia amotof komoinong).

To ovotnpa eival oe Béon va enefepydletal Ta
AVpATa oL TAPAYOVTAL ATTd TIG TAPAYWYIKEG
Spaotnpiétnreg  Swaogaiiloviag 6Tl kapia
SpaoTIKy @apUaKeuTIKr) ouvoia (APl) Sdev Ba
KATOANEEL OTO AITOXETEUTIKO S{KTUO XWwPIG va EXEL
urnootel emefepyaocia kal amotofikomoinon 6 o
OUCTNHA TTOU €XEl AVaTTTUXBEL

H vpnAn texvikry amédoon mou enédeiée 1o LIFE
PHARMA-DETOX dvoike tov Spdpo yia tnv
katoxUpwon pe SimAwpa gupeoitexviag tng
KAWVOTOROU KATAAUTIKIG Slepyaaiag udpoydvw-
onG oL avémTLEE To €pyo, CupMEPAAPBAVOLIE-
VWV TOU eMeCepyaopévol KAtaAlth, Tou eldikd
oxedlaopévou  piypatog  agpiwv  Kal  Twv
BeAtioTomoinpévwy  ouVBNKWY  AslToupyiag
Mépa amd v TEXVOAOYIKI EMKVUPWON, TO £pYO
Slapdpewoe Eva oOAOKANPWLEVO TTAAICIO yia TN
HETAPOPE, TNV avamapaywyr Kal TNy EPopIKH
alomoinon tng texvoloylag, péow evog eCeldi-
KeELUPEvOL  OBIKOU  XAPTN  EMIXEIPNHATIKAG
ekpeTdAAevong mou MPoodlop(lel TIG LEANOVTIKEG
gukalpleg gumoplkfg aglomoinong Kat Tig TPoo-
TTTIKEG EVPUTEPNG EPAPHOYNG TG

Ta Mepiarrovrika Zntpata mwou Avtipstwnilst to Epyo

Ot Apaotikég Qappakeutikég Ovoieg (Active Pharmaceutical Ingredients — APIs) amoteAoUv pia amd Tig
ONMAVTIKOTEPEG TIPOKANOEIC OTNV eMeCepyacia QUPOKEVTIKWY AVUATWY. AUTEC Ol BloSpaoTIKEG
EVWOELC, ATTAPAITNTES YIA THY TTAPAYWYH QAPPAKWY, PTOPOUV VA £XOUV OHAVTIKEG TTEPIBAANOVTIKES
EMIMTWOELC STAV ATTEAELBEPWVOVTAL OE EMPAVEINKA 0SATA, AKOHN Kal 08 EAAXIOTEG CUYKEVTPWOELG Ol
ApaoTikég QappakeuTikég Ouaieg eival oualeg umelBLVEG yia T BepameuTikr) Spdon Twv Pappdkwv.
IXeSIAOPEVES VO AAANAEMSPOUY |UE CUYKEKPIPEVOLC BIOAOYIKOUG OTOXOUC OoToV dvBpwro Kal ota {wa,
AUTEG Ol EVWOELC SIaTNPoLY TH BLOAOYIKH) TOUG SPACTIKOTNTA AKSUN KAl JETA THY AMEAELBEPWOT) TOUG
oto mepIBdArov. Otav KATAARYoLY oTa USAETIVA OIKOCUCTHMATA PECW TWV BIOPNXAVIKWY AVPATWY,
pmopolv va mpokaAéoouy empPAapeic emmtwoelg otnv LEPSPIa xAwpida kat mavida, va Siatapd§ouv
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Zuyxpnparodoteital

P H A R M A L5 amé mv Eupwrrdikn Evwon
D E l Ox LIFE20 ENV/CY/000615

TIG |OOPPOTEG TOU OIKOGUGTHHATOG Kal val
GUPPBAEAOLY OTO AVNOUXNTIKG QAIVOHEVO TNG
AVTOXNG OTA QVTIRIOTIKG, va dpdcowy wg
£VOOKPIVIKOI SIOTAPAKTEG Kal VA TTPOKCAE-
OOLV HOKPOXPOVIA Xpovia TOEIKATNTA OThV
vSpoPBia {wn.

i

H Blocuvocowpeuon Twv SPACTIKWY Qapua-
KEUTIKWY cuoTtaTikwy (API) pmopei va odnyn- B, 4

gl o€ ﬁ ! /
®» Tnv mBavry mpdKAnan avTtipikpopla- ™ \

KNG OVTOXIG O€ HIKPOOPYAVICHOUG.

% Tnv ekdrdwon 81oTATwY 1Mov diata- s,-. i s
PACCOUV TO EVOOKPIVIKO CUOTNHA.

P>  MakpompdBECHEC APVNTIKEG EMITACEIS aTNY USPOPRIA wr AGYW XPOVIAC TOEIKOTNTAC,

T & maykoopio enimedo, mdvw and 1o 80% Twv AUPATWY TTou
To 92% TG UMOAEIPUATIKIG

TapdyovTal and T SPACTNPIOTNTEG TNG PAPMAKEVTIKKG LY
Bropnxaviag amoppintovtal xwpic emefepyacia, evw ol = A \' TO§IKSTNTAG OTA ACTIKA
TTEPIOXEG e LPNA CUYKEVTPWON UTTOAEIHHATWY KOVTA O AUpata ipoépyeTal Ao Toug

£YKOTACTACELG Tapaywyrg cuvS£ovTal pe Thy avTIHKPoBt- TOMEIG TWV PAPHAKEUTIKWV TTPOIOVTWY
akr) avtoxy (AMR) — n omoia Katatdoostal and Tov
Maykdopio Opyaviopud Yyeiag wg pia amd T déka
KOpUQPAiES TTAYKOOUIEG ATTEIAEG yla T Snpoola vyeia.

Kat Twv KaAAvvtikwy («H katactaon

Twv LSaTwWY otnv Evpwnn 2024»)

Ot papUAKEUTIKEG OUGIES
oto mepIBaiiov

559 S10pOpPETIKES
PAPHAKEVTIKEG OUOIEG EXOUV e ——r

avixvevBei maykoopiwg detected in sewage, WWTP
inflow, effluent or sludge

11-3

100 élawopeT}Kéc e -':;_"3’0

(PAPHAKEUTIKEG OUCIEG £XOLV 31 - 100
. . . 101 - 250

EVTOTIOTE( OE APKETES

EVPWTTAIKEG XWPES KAl OTIG

Hvwpéveg MoAteiec.

DAPPAKEVTIKEG OUTIEG OTO TIEPIBAAAOV:
MNaykoopa mapousia Kat SuvatoTnTeg
aguvepyatikig Spaaong ato malato Tng
TrpamyIkn¢ Mpooéyylone yia  Atebvry

Araxelpion Xnuikav Ouoiiv (SAICM). :::.n:.:rd 1:’ v"::'n.n:.c:::cyau
Avagopd: T. aus der Beek, F-A. Weber, groundwater, tap water,

A.Bergmann, S. Hickmann, I. Ebert, A. Hein, | nd/or drinking water

Kau A. Kisster, 2019, Opoomovdiak Yimpeota. "0

1-3

MNepiBdrhovTog Tng Meppaviag -3
(Umweltbundesamt). B 31-100 [ ¢
1 101 - 200 i N
no data
Co-funded b
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/
PHARMA e B v
i D ETOX LIFE20 ENV/CY/000615

MpokAnosig yia th Qappaksutikyg Bliopnxavia &

Aev undpyel Kapia Kaptia pepovewpévn pmopikd Siabotn texvooyia
Texvooyia mou va eivat Sev pUmopel VA AIMOPAKPUVEL OAEG TIG KATNYOPIES
KOTAAANAN yia GAeC TIC PAPHUAKEVTIKODV EVOOEWY Af6 TA LYPA ATOPANTA TNG
TIEPIMTTROELS PAPUAKEUTIKAG TAPAYWYNS.

To kéoTog givat onpavrikd  Opoomovdilaky  Ymnpsoia  MNepBdioviog  Tng

vPNASTEPO A6 AUTO IOV leppaviag: €TACIO  KOGTOG TG TETAPTORAOUIAg

el}av eEKTIUA OEL OL eme€epyaciag Twv AUpATwy avépyeTal og 885-1.025

PUBMIOTIKES APXEC £KAT. €/ £T0G - TECOEPIS POPEG LPNAGTEPO Ald Thv
ekTipnon Tng Eupwmaikig Emmpornng n omoia
avEPXOTav oTa 238 €KAT. €

&

Kavoviotiki H @appakeutiky Blopnxavia mpogidonoinos o1l
apepardtnra, aAAd VOEXETAL VA TTIPOKOWPoLY EANEIPEIS PAPUAKWY Kal
mAéov n uToXpéwon AMOCLPCT OPICUEVIV TTPOTOVIWY almd TNV ayopd o€
€xel empBePoiwdei OPICHEVEG XDPEG.

Ot kavoviopoi OpB¢ MapackevaoTikis MpakTiki g (Good Manufacturing
Practice - GMP) emfdAAovv duaTnpd mpoTLTTA MOIOTNTAS Y GAO TO VEPS
TTOU XPN GIPOTTOIEITON GTN POPHAKEVUTIKI MOPAYwYH Kot GTOV KABApIoHG
ToL e€OMALOHOU

MoAvmAokoéTnTa AdYW H Medochemie Swbétel 13 povadeg moapaywyns,

TOANATTAWY SPACTIKWY KaBspia  PE  BIOQOPETIKEG YPAUUEG  TTAPAYWYAS,

POPUAKEVTIKIDV OVCIDV SlAaQopPETIKG TPo@RA  SPUOTIKMV  PAPHUAKEUTIKWDY

(APIs) ouov (APIS) Kal SIAPOPETIKOVG GYKOUG TAPAYOHE-
VOV DYPMY Ao BARTWV.
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PHARMA
$DETOX

XT1o)ol Tou épyou @

Ztoxou Eniteuén péow:

Pp Anotofikomoinon Twv AUHATWY TN P AVATTUENG KAl EQAPHOYIG EVOG

PAPHAKEVTIKAG Blopnxaviag Kat
amopuUYH NG amdppIPng SpacTIKWY
PAPHOKELTIKWY oualwv (API) oTo
AMOXETEUTIKS SiKTLO.

KAIVOTOHOU KAl OIKOVORIKA
anodoTIKoU CUGTHHATOG YId TN
UETATPOTT TWV PAPHUAKEUTIKWV
EVWOEWY TTOU TIEPLEXOVTAL OTA

Py Mpowbnon g EWolag NG KUKAIKAG AUpata o€ pn Todikéc ouoles.

OIKOVOIOG OTN PAPUAKEVTIKA ~Pa Xprion tou avakTnBévtog vepol oe
Blopr]xav(a MECW TNG aydmngnq N Kplolpeg epappoyég (cuotrpata
vePOUL Tou, SlapopeTiKd, Ba ixe avTaMayric BepudTnTac,

amopppbel 6To amoxeTeLTIKO SiKTUO. KaBapIopoG, dpdeuan).

Ei8ikoi oroyot kat Bacikoi dcikteg anddoong (KPls)

Evnpépwon Kal euaicBntonoincn Tou
KOIVOU O€ TOTIKS Kal TEPIPEPEIAKD
eninedo, cupnepAapBavopévwy Twy
apUOSIWY apXWY, TWV TAVEMO T iwy
Kal TG PapPAKEUTIKIAG Blopnxaviag.

Amnotpomi} NG anépplPng SpaoTIKWV
PAPPAKEUTIKWV ouclwv (APls) oTo
SlkTuo amoxéteuong.

Metatpomi 1.606 kg SpacTIKwy
PAPPAKEUTIKWV ouaIwv (APIS) oe pn
TOEIKEC EVWOEIC, AW PO pPwWOoN MPOTAGEWV TIONITIKIG
mpog tnv Evpwmaikn ‘Evwon.
E€oikovépnon 913 m® néoipou

VEPOU £TNOIC. Anpiovpyia plog oOMOTEAECHATIKIG

aAuoibag aélag PEow TOU KOIVWVIKO-
OIKOVOMIKOU aVTIKTUTIOU TwV

Emavaypnoipomoinon kal avakuKAwan
TPOTEVOLEVWY SPECEWV.

KaBapoL vepoU yla TIG aVAYKEG TWV
povadwy mapaywyng f yia ckomoug
apdevong.

EAayiotonoinon Tou mepIBaAhovTikol
AMOTUITWHATOG TOU CUC TAUATOG HECW TN
Xprang 100% avavewoihwy TNYWY EVEPYELTC,.

Metagopa kal aélonoinon Twy
AMOTEAEOPATWY TOU £pyou amd AANeG
PAPPAKEUTIKEG eTalpEieg o OAOKANPN
v Eupwmn.
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PHARMA me
aé v Evpwraikn ‘Evwon
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Awcikagoia - MAoTiké ZUoTHHA £

Ta vypd amdBANTa TG PAPHAKELTIKIG povadag SiépxovTtal apyikd amd povéda avtioTpopng dopw-
ong Kal otn cuvéxela odnyolvtal oe évav KATOAUTIKG avTidpactripa, o omoiog TpopodoTeital pe
uSpoyobvo mou apdyetal EMTOMOU HEoW HOVASAG NAEKTPOALTNG, AELOTIOLMVTAG NAEKTPIKT| EVEPYELD
amné ewtofoAtaikd cuoTtrpata. EKel, ot SpACTIKES POPUAKEUTIKEG OUTIEG HETATPEMOVTAL OE PN TOEIKEG
EVWOELG To KaBapd vepd mou avaktdral oTo TéEAoG NG Sladikaoiag emavaypnolHoolEiTal OE Un
KPIOIUES EQappOYES, OTTWG cLUOTHHATA avtallayrg OeppdtnTag, epyaciss kaBaplopoL Kat dpdeuon,
oupBdAovTag otnv KUKALKT Slaxeipton Twy uSativiwv mépwy TG YKATAOTAONG.

@ Tavypdanéfinta mov mapayovrat

@ O1800 poéc aVaKTNHEVOU VEPOU KaTtd Tov KaBaplopd Tou eomAIcHoU
! i ki PHARMA DETOX RIS
UITOPOUV VA EMTAVAXPNOILOTION)-
800V yia APSEUO, OE GUOTHHATA MINOTIKO XYXTHMA 1 - Movéda apaywyrg eVESIwWY
avtalhayrig BeppéTnTag i yia AUITOVAWV.

2 - Movdada mapaywyrg mecIpwy
OKEVAOUATWY TTEVIKIAIVNG.
3 - Movdada mapaywyr|g eVECIUwY
OKEVAOHATWY TTEVIKINIVG.

o,
PHARMA
$DETOX .'

epyaoieg kabapilopov

@ Katalvtiki uSpoyévwon:
Meiwon kat amotoikomoinon
TWV PAPHAKEVTIKWDV EVWDOEWY
Héow piypatog udpoydvou
(H,) kat o&uydvou (O,). @ Avrictpogn 6opwon:
Meiwon Tou dykou Twv
LyPWV amoBATwv
Katd 80-90%

@ Movada nAekTpéAvong vepou:
MNapaywyrj vdpoydvou (H,) péow
NAEKTPOAUONG TToL TpoodoTE(Tal
HE NAEKTPIKI| EVEPYELD ATIO
wToBoATdiKd cuoTipaTa
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SN 4

LIFE20 ENV/CY/000615

DETOX

Zuyxpnparodoreital
amwé Tnv Evpwiraiki ‘Evwon

Movada mapaywyrig mooipwy
OKEVAOPATWY TEVIKIAIVNG

Movada mapaywyrig evEoIpwy Movada mapaywyng
apmoOAwv - lpappég 1 kat 2 EVEOIWY OKEVATPATWV
TEVIKIAVNG
= o

£

Nepd and Tnv ékmuon tou e§onhiopol
Kal Twv QIATpwy, To omoio mepIéxel
£PYAOTNPIAKO amoppuTavTike

Nepd and thv mbon tou
POUXICHOU OE TIA

Inueia mapakoAovOnong

epyaoctnplakol
uvTrpLY,

TO 07100 TTEPIEXEL ATOPPUTTAVTIKO TALVTNPiou

®  JUYKEVTPWON APACTIKGY
DQappakevTikdy Ouoimv
(APIs) ’ Nep6 yia dpdevon
¢ O&eiaTogikdtnTa o8 o Tuykévipwon
Daphnia Magna ApacTIK@Y
® TogkétnTa oe puTd Rssapen tpares | DAPHAKEVTIKGY OUGIGY
(Gutoto§ikéTNTa) (APIs)
. 0"‘“:‘;"5";”“5"“ * O&laTo&ikéTTa 0€
é:f;’; (T55) Daphnia Magna
. . ‘dn;“ ) o To&ikoTTa O€ QUTA
L ogtavo?gg;;mwo (@utotoikéTTa) Nepé yia KaBapiopé
® OMNiKd AlwpoUpeva
G lhera Treped (T59)
e E. Coli
; * QoAéTnTa V' N
G2y g“’x"‘:"‘a BA(I)ISITOUHEVO o & XnuiK& AaItoUpevo o ShvvTai
Euydvo (BOD) O€uyévo (COD) P
—.} o Aviipeia po )
i DAapPAKEVTIKDY
* E.Coli
G Ouotav (APIs)
) ¢ Bioxnuika Anatrtobpevo & OSla TofKouTTd 08
AsEapevii E§lcoppénnong Avtiotpoen Oopwon Oé&uyévo (BOD) Danhria :
kat Kpokidwong Spana el
* Togikdtnta og QuTd
(®utotogikéTnTa)
* Qohdtnta
® YUYKEVTPWON ApACTIKGV
DappakevTIKWY OuCILY
(APIs)
* QohéTnTa
As&apevi) ZUPTIUKVOUATOS At:;?:;;izc
Co-funded b
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1" ®daon Enidei§ng otn Aepeco, Kimpog

H apxikr) eykatdotaon Tng mMAOTIKAG povadag
eme€epyaciag @APHOKEUTIKOV UYPWY amoBAr-
TWV ONOKANPWONKE OTIC EYKATAOTAOEIS TNG
Medochemie otn Agpead tng Kompou.

To mAoTiké cloTnpa eival TARPWS EYKATESTN-
pévo oe container kal xwplletal o Vo Slakpl-
TEC AEITOUPYIKEG EVOTNTEG. ZTNV TIPWTN evOTNTA
Bploketal n povdda avtiotpoeng GoPWONG, N
ormofa  QIMOMOKPUVEL QUOIKA TIC OPYAVIKES
EVWOEIG Kal Ta avépyava 1évta amd Ta vypd
améBAnta. H deutepn evotnta mepthapfdvel Tov
KATOAUTIKO  avTidpacTtripa Kal To oloTnpa
NAEKTPOALONG VEPOU, TO oTTolo TTapdyel To udpo-
yovo TIoU amalteital ylo tn Asitoupyia Tou

To cvotnpua PHARMA-DETOX otn Agpeco

Ae€apevn) e§icopponnong
Kl KPOKidwang

Movéada nAektpohuong vepou

Page | 28

Movada avtioTpogng Sopwong

avtidpaotriipa. H evétnta autr| éxel oxedlaotel
oUpPwva e TIG mpodiaypagég ATEX, e€ao@ali-
Covtag TNV aoc@aAr Asitoupyla TOU CUCTHUATOG
o mepIBANov 6TToU UTTAPXEL TTapouaia agpiou
uvpoydvou.

H mhotikr) povada Aeitolpynoe umd mpaypatt-
KEC BLOPNXAVIKEG OUVONRKES KAl N TTEIPAMATIKY
QUTH Ao EMETPEPE OTNV EPELVNTIKH opdda va
npocdiopioel TG PENTIOTEC  TAPAUETPOUG
Aeitoupylag Tou ouoTrpatog. H KUpla SpaoTikr
@apuakeuTikr) ouaia (API) mou umofAriBnke o€
eme€epyacia Katd T SIGPKELA TNG PATNG AUTAS
ATav n apo&IKINAvVN.

Karalutikog avtibpactripag

PHARMA
$DETOX
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To cbotnpua PHARMA-DETOX

Container Zavn) ektog ATEX Zwvn ATEX
Zwvn ektog ATEX Zwvn ATEX
SAFETY MephapBaver T povada MNephapBdvel Tov KATAAUTIKG
avtiotpogng dopwong (RO), avtidpaotiipa, T povada
F' RST n omola anoteAel TNy aopalr NAEKTPOAUONG KA TIG PLANEG
TIEPIOXI] YA TNV TIpoKaTEPyacia agplou udpoyovou (Hy,).
TWV LYPWYV AMOBAYTWY HECW MNpbkettal yia mepioxr mou
HEPBPav®V Kal TV avakTnorn Ta&IvopEiTal WG SuvnTIKA
VEPOU. EKPNKTIKY) Kat éxel oxedlaoTel
OOpQWVA pE TIG TPoSiaypagé
aopaleiag ATEX.

YAomoinon a

2" Odon Enmidei€n¢ oto Duiven, OAAavdia

Metd tnv ohOKApWON TWV TEIPAPATIKOV EPYACIOV OTN
Nepead, o obotnpa LIFE PHARMA-DETOX petagépBnke otig
gykataotdoelg Tng FAL Duiven B.V. oto Duiven tng OMavdiag.
META TNV EYKATACTAON KAl TN OUVSEDT) TOU PE TN PAPHAKEUTI-
K] Movdda, to mAoTiKS olOTnPA Aeltolpynoe umod TIG
TTPAYHATIKEG CUVORKEG TNG EyKATAOTAONG UTTOSOXIAG.

H Seutepn @don enideléng emétpee tn SOKIUN TOU CUCTIHA-
T0¢ ot SlapopeTikég ouvOrKeg Asttoupylag, pe MPOoBeTeg
OpASEC SPACTIKWV PAPHAKEUTIKWY oUsIiv (APIS) Kal SI0POPETIKAE peUMATA LYPWV ATTOBATWY TTOU
poépxovTav amd evaakTikéG Siadikaaleg olvBeong, mépav ekelvwv mmou elxav e€etaotel otn Agpecd.
Ta amoteNéopata empBeBaiwoay TNV alomoTia Kat TNV avOEKTIKOTNTA TOU CUCTHAHOTOG, KABWE Kal TV
IKAVOTNTA TOU VO TIPOCAPHOLETAL AMOTEAECUATIKG OE SLOQOPETIKEG CLVOIKEG AelToupylag, SIaPOPETI-
Kkég oLVBETELC LYPWV ATTOBATWVY Kal SLAPOPETIKEG OPASES SPATTIKWY POPHAKEUTIKWY OUCLWV.
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AnmoteAécpata Asitoupyiag ToU MAOTIKOU GUCTINATOG

Zuyxpnuarodoreita
arré Ty Evpwrmaik ‘Evwon

LIFE20 ENV/CY/000615

MeOodoloyia mov xpnoiponotOnke yia 11§ SoKipuég ac@alslag Tov vepol

D D D

Ymolsippata pappakwv Aokipn) TofikoéTNTAG

AKpIPRg pétpnon Twv
UITOAEIUUATY QAPUOAKEUT KDY

H Daphnia magna

OUCIV OF KABE oTAdI0 TNG TNG KABUPGETHTAG TOL VEPOD.
emeepyaciag.
Epyaomptaxii uéfodog: HPLC AwBvég mpdwumo SO 6341

Avo Xpnoponotolpeva pevupaTa

XPNOUOTTOUBNKE YIA TOV £AEYXO

PutotofikdtnTa

Tpia S1agp opeTIKA QUTIKA £idn
Xphotpomolénkav ylatny
a€loAGYNoN TS TOIGTNTAG
TOU VEPOU.

Atebvig pdtuno SO 18763

H pepBpdvn Saxwpilel Ta ypd amdBAnta oe 500 pevpaTa. XTN CUVEKELD, KABE pelpa umodAAeTal

otn Sikr Tou Sladikaoia emegepyaciac

EIZXOAOZ YTPQN

AMOBAHTON Mepppévn

2 7 5 (avticTpogpn
& dopwaon)

mg/L

Aaxwplettn porjos
Sto petjiata

PEYMA 1 EMEZEPTAZIA ME ANTIZTPOOH OZMQZH (RO) PEYMA 2

98%

Q. Myérepavmokeiupata pap} oy
88 /o 27.5» 3.3 mg/L « Ta umoAgippara
OUYKPATOOVTAL Ao Th pepBpavn

Emavaypnotpomoinon yia dpdevon
KOAMEPYEIDY

Enmavaxpnoipomnoinon eviégtng
EYKATAOTAONC Yi0 EPYACIES
kaBapiopon

H O8nyia (EE) 2024/3019 ywa Tnv
Enefepyacia  Aotikiv  Aupdrav
anarmei TovAaxiotov 80% amopdakpuv-
on. H povada avtiotpo@ng 6opmong
emruyxavel 88%, evm o KATOAUTIKOG
avTidpacTipag 98%, e TIG KOAUTEPES
SoKIPEG va Egepvov To 99%.

EMEZEPTAZIA ZTON KATAAYTIKO ANTIAPAZTHPA

Ay6tepa umoAeippata KR

PUPHAKEVUTIKWY OVGLWY
64.0 1.9 mg/L + O1 pAPUAKEUTIKES
VWOOEIS SIAcTmVTAL

Enavayxpnopomoinon evrég tng

EYKATATTAONC Yid EpYATiES
kaBapiopov
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PHARMA
arré Ty Evpwrmaik ‘Evwon
D E | Ox LIFE20 ENV/CY/000615

AmoteAéoparta

Kat ta §vo pebpata Sokipdotnkav og {wvtavolg opyaviopolG, e Th Xprion S1ebvg
TuTTOTIOIN VWY PEBSS WV

PEYMA 1 ETMEZEPTAZIA ME ANTIZTPO®H OZMQOZH (RO) PEYMA 2 EMEZEPTAZIA ZTON KATAAYTIKO ANTIAPAITHPA
. Nepopulhot (Daphnia magna) Nepogulhot (Daphnia magna)
Mn to§1ké ‘Ewg Kat 90% pkpotepn
Aokt o&giag ToSKaTTag oOuQwva s TodIKoTnTA
Tonpdtuno SO 634 1. R B = :
Aokgan ¢ 1§ TOSKOTTAG CUMQQYVA UE
. Dutd (1pia £(5n) to npoturto SO 634 1
Agv mapatnpiOnkav ®ura (rpla £(6n)
empBAapeic emdpaceig ‘Ewg kat 85% pikpotepn

AoKi} QUIOTOSKSTTAS OUUPQVA e TodIKOTNTA
Tonpdtuno {SO 18763

Aok} QUIOTOEKOTTAG CUUQWVA U<
Tonpotuno (SO 18763

EmBeatdbnke yia emavaypnoyionoinon katyta anéppupn.
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[ a1ré v Evpwitaiki Evwon
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MepifarlovTiKA Kal KOIVWVIKOOIKOVOUIKA OpEAN a

KolvwviKoolKovopIKa o@EAn

Mep

@

& & H e
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1BaArrovTika opéAn

Kabapétepa moTdpia Kai 01IKOGUSTHATA
Meiwvovtal Ta UTTOASIUHATA QApHAKEUTIKWOY
0UCIWV Kal N TOEIKETNTA TPV ammd Thv
anoéppIPn TWV LYPWY AOPANTWY.

AvdkTtnon vepou yla emavaypnoiponoinen
To eme&epyacpévo vepod umopsl va
emavaypnotpomoindei yia dpdeuon,
KaBapIopo kat Pogn.

Mikpdtepn nison otoug moépoug

YAukoU vepol

H emavaypnoipomoinon touv vepo
GUHRANEL oTNV ££01KOVO NG TTOAUTIIOU
TMOGIHOL VEPO L.

Enz&epyacia pe xpiion avavewoipwy
TINY®V eVEPYelag

To cOoTnUa aglomolsl NAEKTPIKY evépyeia amd
puwToRoATaiKd Kal mapaywyr avavewoiou
vdpoydvou.

Kukhikij a§lomoinon Twv népwv
Metatrpénel ta vypd amdéPAnTa o MOAUTIHO
moPo Kat LIooTNPIfEl TIC ApXEG TNG KUKAIKAG
olkovopiag.

]

B & o

MikpéTepn KaTavaAwor vepol Kat
XapnAdétepo Ké6oTOG

H emavaypnoipomnoinon Tou vepol pmopei va
HEIWOEL TNV KATAVAAWGOT YAUKO U vEPOU Kal TO
OXETIKO AEITOUPYIKS KOOTOG,

Kahitepn npostoipacia ytatig
KAVOVIOTIKEG AT ol

BonBd Tig emiyeipriosig va avtamokpBoly oTig
avoTnpdTEPES MEPIPAANOVTIKEG ATTAITHOEIG.
Meaiwpévo ¢ mepiBallovTikog Kiviuvog

H pikpdTepn améppupn punwy pmopei va
TEPLopPITeEl TOUG KIVEUVOUG GUHHOPPWONG Kal
TIG EMITTWOEIS OTN PHHN TWV EMYXEIPHOEWY.
Avon pe SuvaréThnta epappoyrig

ot 6An tnv Evpwrm

H apBpwTr (modular) oxediaon Tou
CULOTAHATOC MITOPEl VA TTPOCAPHOCTE! Kal o
GANEG PAPHAKEUTIKEG EYKATACTATELG,
Kawvotopia kon e§eidikeupéveg

B8éoz1¢ epyasiag

EvioyVel Tnv avamtugn Texvoyvwoiag otoug
Topel¢ TG emegepyaciag vepo, Twv
AVaVEWDTIMWY TNYWY EVEPYELaq Kal Tng
nepRarAoVTIKAG Tapakoho VBNONG.
Kahutepn Srayzeipion ¢ pukpofraxiig
avtoxr ota avrpukpofrakd (AMR)

PHARMA
$DETOX
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PHARMA ey
amé mv EvpwTraiki ‘Evwon
D E I OX LIFE20 ENV/CY/000615

To supWNAIKO KAVOVICTIKO MAaicto a

MNati aAAalouv ot Kavoveg

[o MTOAREG SeKaETIES, N EVPWTTAIKT VOUOBETIA VIO TA AOTIKA AOATA TIEPING B AVE TTEPLOPIOMEVES UOVO
SLOTAEEEIC OXETIKA JIE TO UTTOAEIPUATA QAPUAKEUTIKWOV oUoLiv. To £€pyo LIFE PHARMA-DETOX Eeklvnoe
ylava KaAUWel autd To KAVOVIOTIKS Kevd, eMEEIKVIOVTAC Ia KAVOTORO AUoN Yia Tnv emegepyaoia Twv
QAPMOKEUTIKOV LYPWV armoPAfTwY oTnv TTNyN Touc. Katd tn Sidpkela Tng uAomolnang Tou épyou, To
KavoVLOTIKO TAaio10 e€eAlxBnKe onpavTikd. To 2024, n Evpwalkr Evwon uloB£Tnoe tnv avaBewpnpé-
vn Odnyia yia tv Eme€epyacia AoTIKOV AUPETWY, EI0AYOVTAG YIA TIPWTN POPA UTTOXPEWTIKESG ATTALTH-
OEIG VIO TNV ATTOPAKPUVON TWV UTTOAEIMPATWY QAPHAKEUTIKWV OUCIV amd Ta Abpata. To véo autd
KQVOVIOTIKO TTAGHOLO €XEL TPELG BACIKES EMMTWOELS:

@ H apxn «0 pUuMAivwV MANPWVED: eVICXVETAL N opXT] <O PUTTCIVWY TTANPWVEL, CULPWVA IE TNV
omo{a ol TaPAYWYOi PUPHAKEUTIKWOV Kol KAANUVTIKWY TTPOIOVTWY UTToXpeoUVTal Va KOAUTITOUV
TOUAdX10TOV TO 80% TOL KOOTOUG TNG MPOOBETN G eMe€epyaoiag oL AmaITETAL VIO TNV ATTOPAKPUV-
on TWV HIKPOPUTIWV.

YTAapy el OUYKEKPLUEVO XPOVOSLAYpappa: Beomiletal capEg XpovoSIaypappa EQappoync,
COPPWVA HE TO OTTOI0 Ol PeYaAUTEPES povade emegepyaciaq acTiKwy Aupdtwy Ba mpémel va
elodiyouv oTadlakd IponypEéveg Texvoloyieg eme€epyaciag éwg To 2045.

Avapévetal peyadutepn Stagavela: svioxUstal onpavtika n stapikn Stagdavela, Kabwg ot
HeydAeg emxelprioelg umoxpeolvTal va dnpoctomololy oTolxeio OXETIKA He TN Slaxeiplon Twv
UBATWV Kat TIC TEPLBAANOVTIKES TOUG eMOOOEIC. MApdANNAd, N PAPHAKEUTIKN Blopnyavia mpowdei
NV VIOBETNON EIBIKWVY TTPOTUTTWV YIa TNV ArmdppLPn UYPWV ATTOBANTWV.

© B

O avtikTumog Tn¢ véag vopobeaiag Sev meplopiletal pévo oToug mapaywyoUs QOpHOAKEUTIKWV TTPOTS-
VTwy, dANd emekTeivetal oe KdBe Blopnxavikd kKAddo tou omoiou ot Spaotnplotnteg odnyolv otnv
ameAeLBEPWON PUPHUAKEUTIKOV OUCIWV 1) TTApOUolwY UIKpopUTTwy oTo LSATIVO TEPIBAANOV. ZTO
mAaloto autd, n eme€epyacia Twv Uypwv amoBATwWY oTNV TNy, TPV oL pUTTOL KataArEouv ota Snuoacia
SiKTUQ OTOXETEUONG, QMOTENEl TNV AMOTEAEOUOTIKOTEPN, MO BUDOIUN Kol OIKOVOUIKA armoSoTIKN
mPooéyylon. Auth akplBwe elval n Abon mou amédelée otny mpdén to LIFE PHARMA-DETOX, mpoo@épo-
vtag otn Plopnxavia Ja peANOTIKE Kal EQapudoiun Ao yla TNV KEAUYN Twv VEWV KAVOVICTIKOV
amathogwy, TV MpoaTacia Twv uSATIVWY TéPWV Kal Tn oTrpLén TnE HeTéfaong tng Eupwmng mpog éva
KaBapdtepo Kal 1Mo BUDCIHO HEANOV.

Co-funded by
the European Union

Page | 33




Deliverable D.1.2: Layman’s Report
LIFE PHARMA-DETOX - LIFE20 ENV/CY/000615

PHARMA
$DETOX

TuyxpnHaToBoTETal

LIFE20 ENV/CY/000615

Avanapaywyn Kat SuvatoTnta HETAPOPAG TG TEXVoAoyiag a

To LIFE PHARMA-DETOX éxel oxeSlaotei wg éva
apfpwtd (modular), TARPWE eyKateoTNUEVO OF
gumopevpatokiBwtio (containerised) clvoTnua
emtomag enefepyaoiag, to omoio pmopsl va
eykatactabel ot UQPIOTAPEVEG BlOUNXAVIKEG
EYKATACTACEIC XWPIC ONHAVTIKEG oMaYEG OTIG
Tapaywyikég toug Sadikaoieg. O €UENIKTOG
oxXeSIAoUOE TOU EMITPETIEL TNV TIPOCAPHOYH TOU
OUOTANATOG O SIAPOPETIKOUE GYKOUG LYPWV
anoPARTWY, SIAPOPETIKEG YPAMMES TTOPAYWYG
Kall SIAPOPETIKES PAPHOKEUTIKES EVWOELG.

To oUotnpa éxel ON petagpepdei otn FAL Duiven
B.V. ato Duiven tng ONavdiag, émou eykataotd-
Onke kat AerroUpynoe o SlapopeTikd Blopnxavi-
KO mepBalov. H emmuyni¢ autr MeTapopd
anodeIkVUEL OTL N TEXVOAOYIO UMOPEL VOl PETaPEP-
O¢el, va evowpatwBel kal va Aertoupynoel Kal
Tépa ammd TNV ApXIKK eyKatdoTaon emidene.

To PHARMA-DETOX SoKIpdoTnKe emiong og ypd
amdBAnta mou mepleiyav SAPOPETIKEG OPAdEC
SPACTIKWY PAPHAKEUTIKWOV ouolwv (APIs), emPBe-
Bawwvovtag 6Tt n texvoloyia enegepyaoiag Sev
nieplopileral oe pia pévo dpaotikr| oucia (API),
Mio povo Katnyopia @oppakwy 1 Mia pdvo
YPOHHI Tapaywync.

MapdAAnAa, TpAyHATOTOIOUVTAL MEAETEG OKOTTI-
MOTNTAG YIA TNV avarmapaywyn Tng TeXVoAoyiag
othv EAAGSa kat v Itahio. Ot peléteg autég
aflohoyolv T XOPOAKTNPIOTIKA TWV UYpWV
anmoBARTWY, TIG TEXVIKEG AMAITHOELG, TIG TTAPAE-
TPOUG OXeSIAOUOU KAl TO QVAHEVOUEVO KOOTOG
£PAPHOYNG TOL CUCTIHATOG OF EMMAEOV PaApHa-
KEUTIKEG EYKATAOTATEL,.
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O apBpwtdg oxedlAoUOE TOu EMTPENEl TV
TIPOTAPHOYH TOU O& SIAPOPETIKA XAPAKTNPIOTI-
KA LypWV amoBATwY, S1a@opeTIKEG SUVANIKOTN-
Tec emelepyaoiag kot SiapopeTikd mepIBaiiovta
TAPAywyng, 6Mwe:

Py Hovédec obvBeong SpacTikmv
PAPHAKEUTIKWY ouawV (APIs),

Hovdadeg mapaywyng avTBoTIKMY Kal
OKEUAOPATWY TTEVIKIAIVNG,

*»

Hovdadeg Tapaywyrig oTeipwv evécIpwy
PAPHAKWY,

*»

PAPHMAKEUTIKA EPYACTHPLA KAl POVASEC
PAPPAKEUTIKAG TAPAYWYNS,
OPYAVICHOUC TIAPAYWYHG QAPUAKWY
kat’ avdBeon (CMOs).

L

*»

Mépa amd n pappakevTIki Blopnyavia, n Texvo-
Aoyia SwaBétel emiong onpavtikég SuvatdTnteg
METAPOPAG Kal EQAPHOYAG OE  VOOOKOME(Q,
HoVASeg LYEIOVOUIKAG TTEPIBAAPNG Kal eyKaTO-
OTACELC eMe€EPYATIOG AOTIKWY AUNATWY, OToU
pmopel va xpnolgomolnBeil w¢ éva emumiéov
mponypévo otadio enegepyaciag yia Tnv anopd-
KPUVON  (QUOPHOKEUTIKWY  UTTOAEIUPATWY KAl
GA\WV ETTIHOVWY OPYAVIKOV EVIITEWV.

H Baociki katalutikr diepyaoia Bpioketal oto
oTad10 TTPOETOIMATIAG YA TNV KATOXUPWOT) TNG
pe Simwpa eupeotitexviag vmootnpifovtag Tn
HeMoVTIKN avarmapaywyr, Tnv adsioddtnon Kat
™V epmmopikn a§lomoinon tng Texvoloyiag.

PHARMA
$DETOX

ammé v Evpwiraikr] Evwon
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Zuyxpnparodorsira

P H A R M A S My Evpuaik ‘Evwon
DETOX

70 €pyo LIFE

Metd thv ohokArjpwon tou £pyou LIFE PHARMA-DETOX, To mAoTIkG cUoTna Ba TTapajeivel eykate-
OTNPEVO Kal o€ AelToupyia aTIg eykataoTdoelg g Medochemie, 6mmou Ba AsiToupyei Ammd TO TPOOWTIKO
¢ etaipeiac. H Medochemie e€etddel emiong 1o evdexdpevo eyKATACTACNG AVTIOTOIXWV HOVASWY Kall
0€ AANEG TTAPAYWYIKEG EYKATAGTACEIS TNG £KTOG Kumpou. MapdAnAa, Ba cuveyiosl va mpowBei kal va
TAPOUCIAlEl TO CUOTNHA OTOV EVPUTEPO PAPHAKEUTIKO KAASO, evw) TTpoypappaTiCel va dnpoacleboel
EMMALOV ATTOTEAECOTA OXETIKA JE TIC EMOGTELG TOU, MOAIS XopnynOei To Simwa eupeattexviag yia T
Baoikn katahutikr Siepyacia udpoyovwong.

v

ZYNTONIZTHE EPTOY

yla ta Néa kat 1ig EkénAwoeig
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H 10t00eNida Tou £pyou Ba mapaueivel evepyr yla TTEVTE (5) AKOMN £TN META TNV OAOKAR pwoh TOU
£pYOU, TTAPEXOVTAG OTOUG EMOKENTEG TTARPN TPOCaon og SAEC TIG TANPOYOPIES, TG SpacTnpIo-
TNTEG KAl T OMOTENECUOTA Tou. EmimAéoy, Ba @hoevel TIG EMOTNHOVIKEG SNUOCIEVOELS KAl TIG
TEXVIKEG EpYAOiEG TTOU TIPOEKUYP AV ATt TO £PYO, AVASEIKVOOVTAG TA ATTOTEAECHATO KAl TA ETTITEVY-
HATA TOU OTNV EMOTNHUOVIKI KovOTnTA.

H evnuepwtikr) mivakida Tou £pyou Ba MApAPEiVEL OTIC EYKATACTACEIG TwV £Tdipwv yia Vo (2)
AKOMN £TN HETA TNV OAOKARpWOoN Tou £pyou. Me Tov TPOTo auTtd, Jid GUVOTTTIKI TIapouaiaon g
@A0COPIag TOU £pYoU, N oTToia AvadEIKVUEL OTI TO KAIVOTOHO cUGTh A Sev meplopileTal povo oTnv
ene€epyacia Twv vypwv armoPARTwWY aAAd Snpoupyel a&ia and autd, Ba mapapeivel opaTr o€ éva
£UpL SIKTUO EPELVNTIKWY IOPUUATWY, TAVEMOTNHIWY Kal BIOpNXaviwy Tou £Kouv avamtugel ol
£Taipol Tou €pyou.

Oa cvoTabei opdada epyaciog amoteAoUPEVN AITd TOUG ETAIPOUE TOU £PY0U Pe OKoTTO TN d1ddoon
TWV OMOTEAECHUATWY TOU KAl TNV EVIOXUON TWV CUVEPYACIWY HE EKTTPOCWITOVE TNG POPHOAKEUTIKAG
Blopnxaviag oe oA6KAnpN TNV Eupwrmn.

Ta amotedéopata kal ta emtevypata tou LIFE PHARMA-DETOX 8a mopouclaoTouv o OXETIKA
ouVESpLa Kat EKONAWOEIS TTOL APOopPOLV TNV eneéepyacia uypwy AmoBARTWY, KaBwe Kat o AANeG
EMOTNHOVIKEG Kal BIOUNXAVIKEG eKONAWOEIC OXETIKEG PE TIC OPAOCTIKEG PAPHOKEUTIKEG OUGIES
(APIs), 6mwg To AleBvég Zuvédplo yia T Ataxeiplon Twv Ztepemv AMoBAfTWY, To omoio Slopyavi-
vetal eriong amo to EBvikd MetodBio MoAuteyveio (EMIM).

ETAIPOI

&/

%\ UNIVERSITA
AARHUS A8 O STUDI
/ NP UNIVERSITY B AT

\,

MEDOCHEMIE & RE=) P a3k

www.pharmadetox.eu
otoogkiba pag

AkolovBeioTe pag ota
Tov Pharma DETOX! Méoca KoWVIKHG

AKTOwoNng

Meivete evnpepwpévol

LinkedIn
Bl el
[=]

Twitter

To meplexdpevo TG Tapousag EKS0on G amoTeAel amOKAELOTIKT
£U60VN TwV SikatoUxwv Tov épyou LIFE PHARMA-DETOX kot v
ek@padel kat’ avaykn Tig anoyelg tng Eupuwnaikris Fvwang.

Zuyxpnuarodoreital

amré Tnv Eupwrraik ‘Evwon
LIFE20 ENV/CY/000615
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3. Conclusions

Deliverable D.1.2, the LIFE PHARMA-DETOX Layman's Report, has been prepared as one of the
project's main communication and dissemination outputs, providing a clear and accessible
presentation of the project's objectives, activities, results and long-term impact. The report
has been published through the project website and the beneficiaries' communication
channels, ensuring that the project's achievements remain publicly available beyond its
completion.

The Layman's Report is expected to support the continued dissemination and exploitation of
the project results by increasing awareness of innovative pharmaceutical wastewater
treatment technologies, promoting knowledge transfer among relevant stakeholders, and
encouraging the wider uptake and replication of the LIFE PHARMA-DETOX approach within
the pharmaceutical sector. By presenting the project's achievements in non-technical
language, it contributes to maximising the environmental, societal and economic impact of

the project in line with the objectives of the LIFE Programme.
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