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Welcome to the final edition of the
ENVIROMED Newsletter!

As the ENVIROMED project reaches its conclusion in November 2025, we are
pleased to share with you a final selection of highlights, results, and success
stories from across our consortium. Over the past years, ENVIROMED has
advanced innovative sensing technologies, data-driven process optimisation,
and sustainable manufacturing approaches - moving the pharmaceutical
sector a step closer to greener, more resilient production pathways.

In this closing issue, we also report on the latest pilot activities with our
wastewater spectroscopic analyser, a tool designed to enable rapid and
reliable monitoring of wastewater composition. The pilot demonstrated strong
potential for real-time environmental assessment and supports ENVIROMED's
broader vision of integrating advanced analytical tools into sustainable
pharmaceutical ecosystems.

As this is the last issue of the ENVIROMED Newsletter, we would like to thank
all partners, stakeholders, and readers for their continuous collaboration,
enthusiasm, and commitment throughout the project. We hope you enjoy this
final update and continue to follow the impact of the technologies and insights
developed within ENVIROMED!

ENVIROMED Project Team




ENVIROMED launches first real-world
pilot measurements

The ENVIROMED project has reached an exciting milestone: real-world pilot
measurements are now underway. The Wastewater Spectroscopic Analyser
has been successfully installed at MITERA Hospital in Athens and at EYDAP's
Psyttalia Wastewater Treatment Plant (WWTP).

Onsite testing at MITERA Hospital has already been completed, providing
valuable early insights into the analyser's performance in a real operational
environment. The second phase of pilot activities, currently taking place at
the Psyttalia WWTP, includes additional measurements designed to further
validate and refine the ENVIROMED solution.

Empowered by direct feedback from end-users, these pilot deployments mark
the first demonstrations of the technology outside the laboratory, bringing it a
significant step closer to real-world implementation!




Advancing Green Pharma: successful
on-site validation of ENVIROMED's
laser-based Surface Inspection Analyzer (SIA)

From 25 to 29 August 2025, RECENDT hosted partners from HORIBA and
Fraunhofer UK for on-site validation of the ENVIROMED laser-based Surface
Inspection Analyzer (SIA) sensor. This event marked a significant milestone
in confirming the SIA system's performance beyond laboratory conditions.
Implemented on a mobile platform, the system was tested with quantified
samples provided by project partners Pfizer and Novo Nordisk, demonstrating
detection limits up to below 1 ug/cm depending on the API. These results
highlight the system's potential to deliver reliable, high-precision surface
cleanliness analysis directly within production environments.

Developed by RECENDT, the SIA technology enables highly sensitive
spectroscopic quantitative reflection measurements in the mid-infrared range,
achieving sub-second acquisition times. Each measurement spot, including
data processing, is completed in just one second, producing immediate outputs
for detected concentration and confidence values. The system can be flexibly
trained for different APIs on stainless steel and other materials, ensuring
adaptability to a wide variety of pharmaceutical manufacturing setups.
Meanwhile, HORIBA and Fraunhofer UK CAP played a crucial role in validating
the hardware and software, monitoring the progress of development, and
assessing measurement reliability under real-world analytical conditions.

The validation activities confirmed that the SIA system is not only highly
sensitive and accurate, but also user-friendly, portable, and easy to
manufacture. Its modular design allows quick switching between different
measurement heads, increasing manageability and operational flexibility.
RECENDT's work has shown that the analyzer can be seamlessly integrated
into production environments, helping to reduce rinsing cycles and accelerate
cleaning validation processes - essential steps toward more efficient and
sustainable pharmaceutical manufacturing.



As the technology advances, the SIA system is expected to become a key
enabler for green pharmaceutical processes, minimizing resource use and
environmental impact. By detecting trace residues faster and more precisely,
it supports cleaner production, reduced waste, and enhanced process
control - vital goals for the industry's transition to sustainable, data-driven
manufacturing!

You can view more about the recent trials and outcomes in the LinkedIn update
by RECENDT: Validation measurements of SIA



https://www.linkedin.com/posts/recendt_extensive-trials-with-the-enviromed-inspection-activity-7367186871472340992-R4cp?utm_source=social_share_send&utm_medium=member_desktop_web&rcm=ACoAABP4m0kBipkmDSOYcd_n0h5XMpVL44Bj7CA

From laboratory scale to industrial potential:
LCA-driven insights into sustainable upstream

biomanufacturing pathways

IRES, in close collaboration with TUW, has focused on
assessing the sustainability aspects of TUW's upstream
manufacturing approaches, using well-established Life
Cycle Assessment (LCA) methodologies, allowing for
benchmarking the environmental footprint of the various
biomanufacturing scenarios which have been studied. This
led to the drawing of conclusions, based on measurable
results and indicators, regarding the environmental
impacts associated with such processes. Continuous
biomanufacturing (CBM) clearly outperforms the other
scenarios and proves to be the most environmentally
friendly approach at a laboratory scale. This not only
leads to a carbon footprint reduction of more than 15%
compared to the process with the highest impact, but it
also seems to be associated with a reduction in nutrients
and water consumption. Water, which is necessary for
the process itself, but mainly water required for rinsing
the bioreactor. In combination with the Novel sensing
technologies developed within the project, a significant
reduction in water resources use seems feasible, through
the reduction of rinsing cycles. The reduction in carbon
footprint resulted mainly from the reduced energy
consumption in the Continuous Biomanufacturing process
mode, which was accurately recorded in real-time utilizing
the consumption monitoring and profiling strategy
implemented by PLEGMA Labs, through non-intrusive loT
sensors providing detailed, equipment-level energy data.
As the LCA considers several life cycle stages associated
with these processes (for instance the manufacturing phase
of chemicals and nutrients needed for the bioprocesses)
it unveiled that part of the carbon footprint reduction
comes from a notable decrease in nutrient consumption
and therefore the optimized use of resources for their
production. As from the process simulations done so
far, which helped identifying bottlenecks and propose
solutions for better process integration and material flow




through analyzing and optimizing
core equipment components like
the bioreactors and other relevant
upstream sub-systems in terms of
reaction kinetics, mixing, and heat
transfer, it becomes apparent that
there is room for further reduction
of the overall environmental
footprint. Most importantly,
however, these production process
optimizations would not require
particularly  large  investments
and significant modifications to
production lines, so they could
potentially be easily implemented
by the pharmaceutical industry.
IRES took this analysis a step
further and performed a similar
sustainability ~ assessment in
recombinant human insulin
production, a widely produced API
for treating diabetes, which is a key
therapeutic for millions worldwide.
The LCA was conducted on various
upstream media capturing both
the impacts associated with their
supply chains and their on-site
preparation, and it was based on
literature data covering different
upstream manufacturing process
alternatives (different scales of
production, host microorganisms,
strategies for the creation of the
construct, and reactor operation
regimes e.g., batch, fed-batch,
continuous). This identified
energy consumption and
nutrients production to be typical
environmental hotspots  once
more but also pointed out that
environmental hotspots can vary
based on process alternatives.

Link for publication:
https://doi.org/10.3390/
jeta3030028



https://doi.org/10.3390/jeta3030028
https://doi.org/10.3390/jeta3030028

ENVIROMED Training Platform: building skills
for sustainable pharma

The ENVIROMED Training Platform provides pharmaceutical professionals and
researchers with a comprehensive, user-friendly environment to expand their
knowledge and skills in sustainable manufacturing and process monitoring.
Hosted on the high-performance MITERA server, the platform ensures fast,
reliable, and secure access to a wide range of educational content, enabling
learners to stay at the forefront of green pharmaceutical innovation.

The platform features an intuitive interface, easy course and content
management, and multimedia integration, combined with assessment and
reporting tools and customization options to meet specific learning objectives.
Key training topics include spectroscopic techniques used in ENVIROMED,
bio accumulative and ecotoxicity assessments, Al-enabled rule-based energy
usage optimization, and viability assessment of marine invertebrate species,
among others. This content equips professionals to apply cutting-edge
methodologies directly to their work in pharmaceutical manufacturing and
environmental monitoring.

By leveraging the ENVIROMED Training Platform, users can strengthen
expertise in Al-driven process control, sustainable production practices, and
advanced monitoring techniques. The platform bridges research and real-world
application, helping professionals implement environmentally responsible
solutions throughout the pharmaceutical lifecycle.

Access the platform and start your training HERE!
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https://lms.enviromed.eu/login/index.php

ENVIROMED experts share vision for greener
pharma at IMPACTIVE Webinar #4

On 15 October 2025, the IMPACTIVE webinar series featured an insightful
session showcasing the ENVIROMED Horizon Europe project. The event brought
together Stephanos Camarinopoulos, ENVIROMED coordinator and Director of
RISA Sicherheitsanalysen GmbH (Germany), and Prof. Michael Harasek from TU
Wien (Austria), who shared their perspectives on how innovative technologies
are transforming the pharmaceutical sector toward sustainability.

The speakers presented ENVIROMED's pioneering work in Al-driven process
control, sustainable manufacturing, and advanced monitoring tools designed
to reduce the environmental impact of medicines throughout their lifecycle.
Stephanos Camarinopoulos emphasized the importance of combining
technological innovation with environmental responsibility, while Michael
Harasek highlighted advances in thermal process engineering, membrane
separation, and CO utilisation as key enablers of greener pharmaceutical
production.
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The session drew interest from participants across Europe, underlining the
growing importance of digital and data-driven approaches in achieving
climate-neutral, resource-efficient pharmaceutical manufacturing.

About the Green Pharma Cluster: ENVIROMED and IMPACTIVE are both proud
members of the Green Pharma Cluster, a network of Horizon Europe projects
committed to making the pharmaceutical industry more sustainable. Through
this collaboration, the cluster promotes knowledge exchange, technological
synergies, and joint dissemination activities, accelerating the adoption of
green, circular, and digital solutions across the pharmaceutical value chain.

Link to the webinar: https://www.youtube.com/live/JEXUufCSd90
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https://www.youtube.com/live/JEXUufCSd9o 

Explore ENVIROMED's latest insights
on green and smart pharma

The ENVIROMED is leading the way toward greener
pharmaceutical production, from smarter design
and low-footprint manufacturing to improved
environmental monitoring. A new open-access paper by
IRES - Innovation in Research and Engineering Solution,
“Sustainability Assessment in Recombinant Human
Insulin Production” (read here), demonstrates how
these goals are being put into action. Using life-cycle
assessment, the study identifies major environmental
"hotspots” in microbial insulin production, highlighting
where greener materials, energy savings, and
optimized processes can make the biggest impact.
This research directly supports ENVIROMED's
mission to quantify pharmaceutical impacts, develop
sustainable technologies, and enable data-driven
"green-by-design” solutions across the pharma value
chain.

In addition, the latest study by TU Wien (TUW) - “The
Potential of CFD in Sustainable Microbial Fermenter
Design: A Review”, released in Processes (read here),
further strengthens ENVIROMED's sustainability
agenda. Conducted with the support of Horizon
Europe, this research presents strategies, models, and
analyses that help benchmark greener pharmaceutical
manufacturing processes and propose optimizations
to reduce resource consumption, emissions, and
waste. By aligning with ENVIROMED's objectives—
such as transforming batch processes into continuous
or circular ones, improving energy and media
efficiency, and applying holistic life-cycle thinking—
this study provides evidence and tools to drive the
next generation of sustainable pharma design.

Together, these publications show how ENVIROMED
is moving from sustainability vision to measurable
action, equipping the pharmaceutical industry with
the knowledge and tools to produce medicines in a
more environmentally responsible way.
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https://www.enviromed.eu/wp-content/uploads/2025/09/jeta-03-00028.pdf
https://www.mdpi.com/2227-9717/13/9/3005

EYDAP showcased ENVIROMED's scientific
findings to Greek academic community

On a one-day workshop targeted to Greek
scholars, researchers, educators, and
students, hosted by EYDAP and titled "From
Research to Action: Marine Environmental
Protection & Woater Challenges in the
Mediterranean Sea", held on November
19th 2025, ENVIROMED was showcased
by EYDAP's R&D team, through a scientific
presentation, promotional material and
discussions.

EYDAP's R&D department's researchers
had the chance to present the innovative
technologies and methodology concerning
the identification, measurement and real-
time monitoring of pharmaceuticals at
the entrance and exit of the Psyttalia
Waste Water Treatment Plant, during the
performed sampling campaigns conducted
seasonally to support the project's
experimental objectives. Moreover, they
presented data regarding the extent and
range of pharmaceutical contaminants
at multiple locations near the WWTP at
varying distances and depths.

This event provided an opportunity to
demonstrate to academic community
and young scientists the development of
innovative sensors that allow the detection
and measurement of pharmaceuticals in
wastewater and the marine environment of
the Saronikos Gulf as well as to further discuss
the project's scientific and technological
exploitation of its results.
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STAY CONNECTED WITH

ENVIROMED

Visit our website and
subscribe to our newsletters:

www.enviromed.eu
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This project has received funding from the European Union's Horizon Europe
research and innovation programme under Grant Agreement No 101057844
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https://www.linkedin.com/company/enviromed-euproject
https://www.youtube.com/@enviromedeuproject

