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Executive Summary

The document presented is deliverable D4.3 - Dissemination, communication, and exploitation
plan of the LEDtech-GROW project. It is a public document delivered in the context of WP4 -
Management, communication, dissemination, and exploitation, Task 4.2 - Dissemination,
communication, and exploitation of knowledge.

This document presents the final release of the dissemination, communication, and
exploitation plan envisioned within the LEDtech-GROW project. This comprehensive document
outlines the target audiences, topics, and results for sharing information related to the LEDtech-
GROW project. The main purpose of this plan is to raise awareness, facilitate communication, and
promote knowledge sharing to ensure lasting benefits beyond the project's duration.

It outlines the actions, activities, and tools for collaborative dissemination within the
community, ensuring alignment with both the project objectives and the specific activities of each
work package. In addition, the document presents developed and planned dissemination
activities, highlighting potential academic events and journals for future engagement.

The content of this document is complementary to other official documents that define
obligations under the Grant Agreement (GA). It shall be considered a living document and, as such,
will be periodically updated as necessary throughout the lifespan of the Project. The final version
of the Dissemination, Communication, and Exploitation. The plan will be made available when the
Project nears completion.
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Copyright Notice

Copyright © 2025 LEDtech-GROW project team. All rights reserved. LEDtech-GROW is a project
funded by the Science Fund of the Republic of Serbia under grant agreement no. 10412. For more
information on the project and contributors please see_https://ledtechgrow-promis.org/. It is
allowed to copy and distribute verbatim copies of this document containing this copyright notice;
however, the modification of this document is forbidden.

Disclaimer

Vinca Institute is solely responsible for the content of this publication, and this content does not
express the views of the Science Fund of the Republic of Serbia.
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Abbreviations and Acronyms

[DCE]
[EU]
[GA]

[Gold Open Access]

[Green Open Access]

[IPR]

[LEDtech-GROW]

[PAR]

[P1]

[PROMIS 2023]

[VinaR]

[VINS]

[WP]

[Zenodo]

Explanation

Dissemination, Communication, and Exploitation
European Union
Grant Agreement

Open access publishing (gold open access) means that an article is immediately provided in
open access mode on the publisher or journal's website. Some publishers charge Article
Processing Chargers (APCs) to make articles open.

Self-archiving (green open access) means that a published article or the final peer-reviewed
the manuscript is archived (deposited) in an online repository before, alongside, or after
publication. In some cases, the author can delay access to the article (embargo period).
H2020 rules state that embargo periods cannot exceed six months, except for publications
in social science and humanities where the maximum embargo period is twelve months.

Intellectual Property Rights

Acronym of the Project Titled “LED technology based on bismuth-sensitized Eu3*
luminescence for cost-effective indoor plant growth”

Photosynthetically active radiation (400-700 nm of wavelength), an essential part
of the light spectrum which typically drives photosynthesis more efficiently at the
red and blue regions of the spectrum

Principal Investigator

The Program for Excellent Projects of Young Researchers (PROMIS) is a program of

the Science Fund of the Republic of Serbia intended of excellent projects for young
researchers in the early phase of their careers

VinaR, i.e. Vinca Repository is a joint digital repository of all laboratories and departments
in Vinca Institute of Nuclear Sciences, University of Belgrade. VinaR provides open access to
the publications, as well as other outputs of the research projects implemented in these

institutions.

"Vinca" Institute of Nuclear Sciences — National Institute of the Republic of Serbia,
University of Belgrade

Work package

Zenodo is a catch-all research data repository that enables researchers, EU projects
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1. Introduction

LEDtech-GROW - “LED technology based on bismuth-sensitized Eu3* luminescence for cost-
effective indoor plant growth” is a Science Fund of the Republic of Serbia-funded project (Program
PROMIS 2023, Grant Contract No. 10412), coordinated and fully executed by the "Vinca" Institute of
Nuclear Sciences - National Institute of the Republic of Serbia, University of Belgrade (VINS). The
project will run from January 3rd, 2024, to January 2nd, 2026.

LEDtech-GROW is a highly ambitious and innovative project that aims to achieve a breakthrough
in modern, efficient, and moisture-resistant LED illumination for plant growth, a key solution for
successful future indoor agriculture production. LEDtech-GROW offers LED innovation that fully
satisfies the needs of plants and cannot be achieved with any currently available LED technology.
This project will develop inorganic phosphors that convert as much electrical energy as possible into
the Photosynthetically Active Radiation (PAR) spectrum used by plant photoreceptors, which differs
from the spectrum required for general lighting. In particular, double- and triple-wavelength-
emitting phosphors will increase light output for cryptochrome and phytochrome photoreceptors
while ensuring high color quality. The fundamental concept of inner-particle energy transfer
between Bi3* and Eu3+ ions is significant for developing plant-growth-targeted LEDs. Moreover, the
LEDtech-GROW project will focus on the design and fabrication of highly efficient plant-grow-
targeted LEDs based on bismuth-sensitized Eu3*-activated single-component phosphors for the
entire PAR spectrum.

The LEDtech-GROW project comprises two technical work packages as follows:

+ WP1 Design, synthesis, and characterization of plant-growth-targeted phosphors
« WP2 Design, fabrication, and LEDs performance
Two non-technical work packages ensure the facilitation of the technical work, coordination of

all the work packages, dissemination, and communication of the project results. These work
packages include the following:

+ WP3 Professional development of young and early-stage researchers

+ WP4 Management, communication, dissemination, and exploitation

The present document - D4.3 - Dissemination, Communication, and Exploitation Plan - is a
deliverable of WP4 and will be established and monitored by the Pl and WP leaders (TM1, TM2,
and TM3 team members). The primary aim of this document is to establish a comprehensive
dissemination plan for the LEDtech-GROW project and to provide clear guidelines for all project
members. The activities will include effective dissemination, raising awareness, facilitating
communication, promoting knowledge sharing and technology transfer, exploring commercial
opportunities, and identifying potential companies interested in using LEDs for plant
cultivation.

Our strategy emphasizes building strong relationships with a diverse range of stakeholders,
including industry partners, academic institutions, and the broader community. We are also
committed to clearly communicating the project’s outcomes and actively seeking feedback from
these audiences.

This project is supported by the Science Fund of the Republic of Serbia, Grant No. 10412,
LED technology based on bismuth-sensitized Eu3+ luminescence for cost-effective indoor plant growth — LEDtech-GROW
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Creating a cohesive identity for the project will help ensure that our messaging resonates
with diverse groups and enhances the project’s visibility. Given the dynamic nature of
dissemination activities, it is essential to update and adapt the plan regularly. The Dissemination
and Communication (DCE) Plan will serve as a living document, remaining current even after its
formal delivery. This collaborative approach will engage all project members in actively
contributing to our dissemination efforts.

We will continuously monitor and report on these activities throughout the project’s
lifecycle, ensuring that we remain responsive to emerging opportunities and feedback. By
focusing on these principles, we aim to maximize the impact of the LEDtech-GROW project and
ensure its long-term relevance in the field.

Our dissemination efforts focus on two specific objectives:

e Awareness Creation and Communication: We aim to raise awareness of the project and
communicate results clearly to a wide range of audiences. This will involve disseminating
information through multiple channels and fostering dialogue to maximize the reach and impact
of our findings.

e Knowledge Sharing and Stakeholder Engagement: Active stakeholder engagement is
essential to ensure the sustainability of the project’s impacts beyond its duration. This includes
facilitating knowledge transfer and collaboration, thereby creating a network of interested
parties who can continue to utilize and build upon the project’s outcomes.

By focusing on these objectives, we aim to enhance the visibility of the LEDtech-GROW
project while ensuring its long-term relevance and applicability in the field.

2. Dissemination Plan

Dissemination is the public sharing of research results through appropriate channels, including
scientific publications in multiple formats. A well-crafted dissemination plan facilitates the
transfer of knowledge and findings to stakeholders who can leverage them most effectively. This
approach maximizes research impact, allowing benefits to extend beyond the initial focus while
preventing results from being overlooked.

Dissemination pertains to the communication of all results that are not constrained by
intellectual property protections. One of the primary goals of the LEDtech-GROW project is to
develop scientific and technological leadership in the field of inorganic nanomaterials and LED
devices. This will be achieved through targeted and diverse dissemination of project results to
the scientific community.

Planned Dissemination Activities: The overarching goal of our dissemination efforts is to
promote knowledge, raise public awareness, foster education, and enhance transparency.
Effective dissemination also encompasses how communication is executed, the intended
audience, and the methods employed. Our strategy aims to highlight the social impact and the
exploitation of the project's potential to the general public and the scientific and industrial
communities.
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To communicate the project's outcomes effectively, we must consider the specific needs
(including language, methods, and content) of each target audience. Table 1 summarizes the
planned dissemination actions for the LEDtech-GROW project, tailored to various audiences, and
the messages we aim to convey.

Table 1: Dissemination activities

ACTIVITIES TARGET AUDIENCES INDICATORS
. The scientific community, the general .
Website public, stakeholders, and academia M i Gif AL
Logo The scientific community, the general Logo recoenition
g public, shareholders, and academia 8 8
Leaflet The scientific community, the general Contact requests,

public, shareholders, and academia

demonstrations of interest

Social media

The scientific community, the general
public, shareholders, and academia

Number of followers

Press releases and
public outreach
(magazines, radio, TV)

The scientific community, the general
public, shareholders, and academia

Number of appearances,
number of interviews,
speeches

Publications in peer-
reviewed journals

Scientific community

Impact factor, citations,
downloads

Scientific Events:
conferences, lectures,
seminars

Scientific community, general public,
shareholders, and academia

Number of invited talks, oral
presentations, and posters

Public Events: Fairs,
Researchers' Night

Scientific community, general public,
shareholders, and academia

Contact requests,
demonstrations of interest

Roll-up (s)

Scientific community, general public,
shareholders, and academia

Contact requests,
demonstrations of interest

This project is supported by the Science Fund of the Republic of Serbia, Grant No. 10412,
LED technology based on bismuth-sensitized Eu3+ luminescence for cost-effective indoor plant growth — LEDtech-GROW
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Figure 1. Roadmap of dissemination actions of LEDtech-GROW.

3. LEDtech-GROW Logo

The dedicated LEDtech-GROW logo (Figure 2) was launched during the early Project stage
(D4.1, M1). A specific logo was designed to give the project a visual identity and is systematically
used in all the project’s promotional and dissemination activities, including our website,

presentations, posters, communications, and documents.
The logo can be downloaded directly from the website or requested by contacting the project’s
principal investigator (Dr. Bojana Mili¢evi¢) or data manager (TM5) (Katarina Milenkovic¢).

LEBtech
GROW

Figure 2. LEDtech-GROW project logo.

To ensure a consistent style, format, and identity for the project, template files for Microsoft
PowerPoint and Word documents (Annex I) have been produced and will be utilized in all

dissemination activities.
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4. Project Website

The dedicated LEDtech-GROW website (https://ledtechgrow-promis.org/, Figure 3) was
launched during the early Project stage (D4.1, M2). The website serves as the main
communication platform for LEDtech-GROW activities, providing basic information for the public
and specific information for project stakeholders.

The website is of primary importance because of its expected impact on the target audiences.
It primarily hosts public deliverables, brochures, posters, presentations, scientific papers,
newsletters, magazine articles, videos, photos, and open-access scientific papers, among other
materials. The project website will not include confidential deliverables, as the main exchange of
such data will be among Project team members. It was designed to provide quick, simple, and
useful information, serving as a dynamic and interactive tool to ensure clear communication and
broad dissemination of project news, activities, and results.

The website is regularly updated with news and events related to the LEDtech-GROW Project.
The LEDtech-GROW website will be live throughout the project and for at least a year after it ends.
It is available in English.

LEBtech PROMIS_2023 project HOME  PROJECT  TEAM  PUBLICATIONS  DELIVERABLES ~ NEWS  CONTACTS

GROW

WcTpaxwuBarbe cnposejeHo y3 nogpuky ®oHja 3a Hayky Penybnuke Cpbuje, bpoj npojekta
10412, NEA TEXHONOTUJA 3ACHOBAHA HA Eu3+ JIYMUWHECUEHUWW CEH3WTOBAHO)
BU3MYTOM 3A UCNNATUB PACT BU/bAKA Y 3ATBOPEHOM MPOCTOPY

Science Fund

This research was supported by the Science Fund of the Republic of Serbia, 10412 Grant No, sithe Repubietarbl

LED TECHNOLOGY BASED ON BISMUTH-SENSITIZED Eu3+ LUMINESCENCE FOR COST-
EFFECTIVE INDOOR PLANT GROWTH g/k-;)}

nPOMUC
Figure 3. LEDtech-GROW project website.

The website was designed to reach a broad community, from scientists to the general public,
interested in luminescence, nanomaterials, and LED technologies. Key features of the website
include:

e Homepage Overview - This page offers a comprehensive overview of the project,
detailing its objectives, the funding organization, and the key team members
involved. It also provides links to our social media channels, specifically LinkedIn
and Instagram, for progress updates. Additionally, contact information is available
for any further inquiries or requests for information.
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e Project Overview - This page provides a comprehensive overview of the project,
including its objectives and detailed descriptions of the work packages.

e Team Overview - This page introduces the LEDtech-GROW team members,
highlighting their research positions, backgrounds, and areas of expertise.

e Publication Overview - This page includes publications related to the project and
will be regularly updated.

e Deliverable Overview - This page includes deliverables along with direct links for
easy access.

e News Overview - This page presents project outputs, news updates, newsletters,
meetings, conferences, and events along with direct links for easy access.

Contact Overview - This page presents the contact details of LEDtech-GROW for
any further inquiries or requests for information.

Guidelines: The PI (also WP4 leader) hosts and manages the website, which is intended to be
maintained for at least one year after the project's completion, or until the host considers
it relevant and valuable. Commercial analytics applications may be used to monitor website
visitors.

5. Leaflet

During the early Project stage (D4.1, M3), we crafted a triplet-format page (see Annex II)
designed as an informative leaflet for distribution among partners. This leaflet will be used at
various events, including scientific conferences, trade exhibitions, fairs, educational outreach in
schools, and professional showcases. Its primary aim is to convey detailed information about
the project’s aims, execution strategies, and expected results to a broad audience.

This leaflet is crucial for enhancing project visibility among the general public. It provides
context for the initiative, underscores its importance, and includes vital contact details and links
to the project’s official website. By presenting this information in an engaging and clear manner,
we seek to captivate public interest and encourage involvement in the project’s goals and
activities. The leaflet must be available at all pertinent project events to maintain consistent
communication and outreach.

Guidelines: The leaflet is available in both electronic and paper formats to ensure effective
dissemination. A PDF version of the leaflet is available in a dedicated area of the project website
(Deliverable page). The LEDtech-GROW leaflet will be disseminated at events and on social
media to raise awareness and enthusiasm among the general public and stakeholders, including
academic institutions and industry experts. This will facilitate easy access for partners, enabling
them to share the material digitally and broaden its reach.

Significance of the Leaflet:

The leaflet functions as a promotional tool and a crucial element of our outreach strategy.
By circulating this leaflet, we aim to enhance understanding of the project’s influence and
significance, fostering stakeholder dialogue and collaboration. It will also serve as a vital
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resource for addressing inquiries and clarifying the project’s objectives and methodologies.

In summary, the active distribution of this leaflet will substantially elevate the profile of the
LEDtech-GROW project. By engaging a diverse audience and delivering clear, accessible
information, we can encourage wider participation and interest, ultimately contributing to the
project’s sustained success.

6. Social Media

LEDtech-GROW project is present on social media/networking via a dedicated LinkedIn
(//www.linkedin.com/company/ledtech-grow?trk=public_post_follow-view-profile), and
Instagram (//www.instagram.com/ledtech.grow?igsh=MTVueDMONzI0Z2VmNg==). The main
purpose of using these social media is to reach wide visibility within the scientific community,
institutional and industrial sectors.

Instagoam, € - Linked B & @= ® &

ledtech.grow Follow

[ LEBtech Tposts  124followers 87 following
u

LEBtech
GROW

LedTech Grow
Nanotechnology Research

Project Vinca Institute of Nuclear Sciences funded by the Science fund, Republic of Serbia @fondzanauku

Follow

LEBtech Kboebus
GRQW Project funded by the Science fund, Republic of Serbia

@fondzanauku

Figure 4. LEDtech-GROW on social media

Guidelines: WP4 has established all social media accounts, including LinkedIn and Instagram,
to promote the project effectively. Team members are encouraged to share and forward relevant
information, updates, and content that can enrich these channels. By contributing engaging
posts, articles, and multimedia, team members can help increase visibility and foster a sense of
community around the project.

7. Press Releases and Public Outreach

Project updates are shared regularly through multiple channels, including the project
website, local newspapers, magazines, institutional social media, and more. Specific press
releases will keep the general public and scientific or industrial communities updated about the
project's goals and outcomes. This multi-channel approach maximizes visibility and engagement
with diverse audiences.
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We also promoted public awareness of innovative LED technology for plant growth in indoor
environments and its societal impact through various initiatives. For example, we participated
in the 15t European Researchers' Night and the 66t International Fair of Techniques and
Technical Achievements. These public outreach efforts are crucial for establishing future
technological partnerships and advancing knowledge and science. Furthermore, an article
outlining the main objectives of the LEDtech-GROV project (Annex III) was published in Movem
magazine in May 2024 (//www.movem.rs/images/posts/pdf/movem-magazin-devetnesti-
broj106.pdf).

Guidelines: WP4 drafts press releases for major events organized by team members. These
press releases were uploaded to the website and disseminated through selected channels. When
writing a press release, team members must follow a specific format that includes the date, an
eye-catching headline, the LEDtech-GROW logo, the Science Fund emblem, and contact details
for further inquiries.

8. Other Promotional Materials

Effective promotional materials for project dissemination, such as brochures, posters, or roll-
up(s), are essential for several reasons. They raise awareness about the project, engage
stakeholders, and communicate key findings and benefits. Well-designed materials capture
attention, simplify complex information, and foster collaboration by inviting others to support
the initiative. Finally, comprehensive distribution activities increase the project's impact and
sustainability, ensuring valuable insights will reach a larger audience.

Additional promotional materials were developed as needed. For example, a poster
presentation designed specifically for the youth population (Annex IV) was created for the 15t
European Researchers' Night, held in Belgrade on September 27t, 2024.

Guidelines: Other promotional materials, such as posters and roll-ups, were used to showcase
our project research at public meetings, fairs, and other events. Each material was tailored
specifically for each event. This targeted approach enhanced audience engagement and
effectively communicated our key messages, fostering greater awareness and collaboration
around our project.

9. Scientific Publications and Peer-Reviewed Journals

The LEDtech-GROW’s results were communicated to the scientific community mainly
through publication in peer-reviewed journals. The target journals are fundamental and applied
in the following areas: physics, chemistry, materials science, and nanotechnology, as well as in
journals with an agricultural audience. The LEDtech-GROW followed the GA rules on open-access
publications (Gold or Green). Open-access publications are available through the project website
and deposited into the institutional repository (VinaR.vin.bg.ac.rs), while the research data were
uploaded to the Zenodo.org repository, according to the Data Management Plan.
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To date, LEDtech-GROW team members have already submitted five scientific manuscripts
(Annex V), and it is expected that scientific production will increase in the coming years.

Guidelines: All publications, all communications (posters, oral presentations in conferences),
leaflets, and any other promotional material made by LEDtech-GROW scope have acknowledge
the funding contribution of the Science Fund of the Republic of Serbia, using the following
sentence: “This research was supported by the Science Fund of the Republic of Serbia, #GRANT
No 10412, LED technology based on bismuth-sensitized Eu3* luminescence for cost-effective
indoor plant growth - LEDtech-GROW .”

10. Events

A crucial dissemination action was organizing or participating in events or meetings. The
LEDtech-GROW team members participated in national and international meetings (targeting
academic and industrial communities) to stay updated on developments in the field. Specialized
events, such as scientific congresses, training events, and general public events (e.g., fairs,
Researcher’s Night), reached specialized audiences and provided good opportunities for
knowledge exchange among scientists or industrial exhibitors. The main objective of congresses
and training events was knowledge dissemination among the scientific community, while
general public events or industrial events were more specific to target the general public and
relevant stakeholders, respectively.

So far, LEDtech-GROW members have attended several international conferences, trainings,
and general public events (see Annex VI). Our primary goal was to provide young scientists with
not only significant knowledge and expertise in the LEDtech-GROW research areas, but also
essential skills in Horizon project preparation, writing, and management, as well as important
aspects of patent protection and intellectual property rights.

Guidelines: All team members are required to inform the principal investigator about their
attendance at the event and provide details regarding their participation. An annual meeting has
been held, allowing all team members to convene, review results, and strategize for the
upcoming months of the project.

11. Exploitation Plan

Definition: Exploitation focuses on leveraging the project’s results at various levels
throughout and after its implementation. It involves key actions to increase the project’s
visibility, engage target groups, end-users, and stakeholders, and facilitate the integration of
outcomes into their professional practices. A primary goal of exploitation is to encourage key
actors to use the project’s main products. Additionally, it plays a crucial role in ensuring the
project's sustainability post-completion by promoting the effective use of results by the target
audience and enabling their application in different contexts, such as other countries,
educational or industrial sectors, or fields.

The LEDtech-GROW project focused on developing innovative inorganic nanophosphors for
LED technologies, primarily targeting indoor farming and greenhouse applications, with a
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significant societal impact. This initiative addresses key challenges in sustainable agriculture,
enhancing plant growth and resource efficiency. The project has distinct exploitation interests,
focusing on knowledge transfer to disseminate research findings effectively, while also
committing to industrialization and commercialization to bring these innovations to market. A
comprehensive exploitation strategy should be anticipated for how the main results, tools, or
products can best be used and exploited within the field to which this project is intended.

The project members are the primary users of the project results, leveraging them through
their initiatives or by facilitating others' exploitation, such as making results available under
open licenses. Key activities to support this include innovation management, copyright
management, developing data management plans, and engaging stakeholders and users. To
achieve these goals, common tools may include patent publications, establishing spin-off or
start-up companies, licensing practices (including open options), and using the results for
academic purposes, such as in PhD research.

IPR Management: The LEDtech-GROW team participated in specialized IPR management training
designed to empower members to pursue patents and protectable innovations. The training
covered various aspects of IP, including the types and statuses of IP (both Background and
Foreground) and different exploitation strategies, such as patents, licenses, and other protection
mechanisms. Regular updates and discussions ensured that all team members are aligned on IP
strategies and responsibilities.

Guidelines: IPR management includes analyses of the intellectual property that is needed or will
be brought to the project (e.g., knowledge and inventions). Every team member is asked to report
any exploitable foreground so that IP protection measures such as patents or trademarks can be
implemented. For this purpose, reporting forms will be developed and made available upon
reasonable request, but will not be available for download from the LEDtech-GROW website. In
principle, these reports should contain the following information:

e Identification of specific contribution/role in the development
e Identification of IPR type

e Status of IPR: Exploitation Forms (type and owner) e.g., direct industrial use, patenting,
technology transfer, license agreement, publications, standards, etc.

e Partner/s involved expectations

e Confidentiality (Yes/No)

e Innovativeness compared to already existing Products
e Competitive advantages

e Product Positioning Legal or normative or ethical requirements (need for authorizations,
compliance to standards, norms, etc.)

e Cost of Implementation (before Exploitation)
e Sources of financing foreseen after the end of the project (for example other grants, etc.)

To maximize the commercial potential of their innovations, LEDtech-GROW team members
may conduct a comprehensive market analysis if needed. This analysis will identify:

e Target Market Size and Trends: Understanding market demand, growth potential, and
emerging trends in LED technologies for agriculture.

e Potential Partners and Customers: ldentifying key stakeholders, including agricultural
producers, greenhouse operators, and technology integrators who can benefit from these
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advancements.

e Competitors and Competitive Advantages: Analyzing existing competitors, their
technologies, and positioning to determine how LEDtech-GROW’s innovations can offer
distinct advantages.

Indicators for Progress: To effectively monitor the implementation of the Exploitation Plan, the
project will track several key indicators. These include participation in relevant industry events,
such as conferences, trade shows, and fairs focused on agriculture and LED technologies, to build
networks and promote project outcomes. Additionally, attendance at training and informational
workshops will be measured to enhance knowledge and skills in commercialization strategies.
Finally, the project will monitor potential patent applications and licensing agreements, as filed
patents and established agreements may indicate successful intellectual property management.

Following the project's conclusion, LEDtech-GROW's results are expected to stimulate new
collaborative research initiatives, particularly in LED applications for plant growth and
sustainability. Continued engagement with industry stakeholders and researchers will be
essential to fostering ongoing collaboration and enhancing the commercialization of the project's
outcomes.
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12. Annexes

Annex |

Microsoft Word (a) and Microsoft PowerPoint (b) documents created to be used in LEDtech-
GROW Project

(CE:()W DX.Y Defiverable title Version: Date:
ﬂ ot AN 2334, VoA'2- 172030

Project Deliverable Information Sheet

Deliverable title

M/PX DX.Y, Project Ref. Ro. 10412
(DX.Y) LEDtech-GROW Project Tide: LED based on bismuth-sensitized
Project Eu luminescence for cost-cffective indoor plant growth

m 2
are:

Duration: 24 months
roject Website: -/ /Te V-PrOMIs.0!
ec R
~ Delverable Type:
Fonth of delivery:
Onractu ry Date:
Actual Delivery Date:
Principal investigator- Dr. BOJANA MILITEVIC

stract: Brief description € report document.

Document Control Sheet

LEDtech-GROW Document — _THe_
LED TECHNOLOGY BASED ON BISMUTH-SENSITIZED Athorship Wittty o T
“ConbwsmdeEdly
Eu®* LUMINESCENCE FOR COST-EFFECTIVE INDOOR Soroved by PI T Bof

PLANT GROWTH

PROGRAM-PROMIS-2024-2025

Grant Agreement: 10412
Deliverable DX.Y
(Deliverable title)
Version: ____
Contractual Date Delivery: (date) (\&1"
SRR
a)
LED TECHNOLOGY BASED ON BISMUTH-SENSITIZED Eu3* LUMINESCENCE FOR
COST-EFFECTIVE INDOOR PLANT GROWTH
https://ledtechgrow-promis.org/
ledtechgrow.promis@gmail.com
LEBtech
G RQW PROGRAM-PROMIS-2024-2025
% L%//V} GrantAgreement: 10412 l\
i nPoMitC {
5}
T3]
b) &
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Annex II

Leaflet, deliverable D4.1 (WP4), April 2024

PROJECT FLOW

Contact:
Design, synthesis and - s e C

characterisation of plant-grow- Dr. Bojana Milicevi¢

targeted phosphors Principal Investigator of the
o LEDTech-Grow Project
. Vinéa Institute of Nuclear Sciences

National Institute of the Republic of Serbia
University of Belgrade

E-mail: LED TECHNOLOGY BASED ON
Design, fabrication and LEDs ledtechgrow.promis@gmail.com BISMUTH-SENSITIZED

performance Website: Eu®* LUMINESCENCE FOR COST-
g EFFECTIVE INDOOR

g@ www.ledtechgf®w-promis.orgs. PLANT GROWTH
' h

Professional development of
young and early stage
researchers

- In light of global urbanization, the ~— += The development of high-efficient o~ The fabrication of LED devices based
() key to long-term agricultural develop- @ 2and moisture-resistant plant-grow-targeted @ on dual- and triple-wavelength emitting
L ment is a more efficient use of arable > single-component phosphors based on > single-component phosphors.
=5 land, labor, and modern technology. = double- and triple-wavelength emission for - To fabricats the pe-LEDS, two dis
the whole PAR spectrum. - 3 -
8 Indoor plant factories are promising 8 P 8 tinctive strategies will be employed:
solutions for future horticulture production = Site substitution engineering will be &' 1. The novel LED chi
p-on-board fabrica-
Q. and food supply to densely populated ur- 8 implemented via suitable and efficient en- 8 tion strategy that combines near-UV semi-
ban areas. The light-emitting-diode (LED) ergy transfer between Bi**—~Eu™ to adjust conductor chip and representative triple-
is revolutionizing general illumination with the multi-color emission of phosphors. wavelength emitting plant-grow-targeted
thﬁ promise of gnormo_us energy savings ) ) single-component phosphor, and
RS st—— “A:uniaue:green synthesis based on 2. A strategy that combines blue semicon
However, current LED technologies environmentally - acceptable components : : : s
for plant cultivation are less develogped will be used. ductor chips and representative red and

far-red double-wavelength emitting single-
component phosphors, which is a com-
mon way of white LEDs chip-on-board fab-
rication.

compared to LEDs for general lighting.
LEDtech-GROW offers innovation in the
field of LEDs that entirely satisfy the needs
of plants and cannot be achieved with any
LED technology currently available.

We will develop inorganic phosphors
that convert as much electrical energy as
possible into a Photosynthetically Active
Radiation (PAR) spectrum of plant photore-
ceptors.

The outcomes of this project activity can
ba used to davalop new mnovatlve
i the proposed LED
technology Tor artificial mdoor plant growth.

LEDtech-GRow project results wnll cenmb-
ute to the of i

phosphors and LED tscllnologhs for other appli-
wtlolc."s where efficient, high-quality lighting is
cruc

The focus is on the issues in the field of
‘a:ggmhls science, such as resemblances of
lts:;n spec:h&of phospho:;ﬂ:‘ the PAR Ispoc-f
trum of plant photoreceptors and fabrication of
novel generation of plam-gvmh-LEDs.

Verpaxweae jo m y w8 CpGie, 10442 LED TECHNOLOGY BASED ‘ON BISMUTH-SENSITIZED £y LUMINESCENCE FOR COST-EFFECTIVE INDOOR PLANT GROWTH- LEDTach-Grow!
This research was -uwmm by goe ngt ] TECHNOLOGY BASEDON'SISMUTr SENSITIZE SCENGE FOR COST-EFFECTIVE INDOOR LEDTech-Grow
én.-n.-py y 0BE NyGMIAKELLME HCEyHBO, hmmvum-c RS ey B, Moy o o HaumoHaRHor Havaja 2 PenyGmry Cobuly. U Ta
13 38 Hayxy

paxasa crasose GoHAa.
‘Vina Instiute of Nucelar Scences, Nations! Instfute of Rebuplic of Satbis, 5 Solely resgonsitie for the content of this publication, and tis content coss not
‘express the views of the Science Fund of the Republic of Setbla.
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Article published in Movem magazine, May 2024.

MLADE NAUCNICE /

IZ SRBIJE KOJE YOUNG FEMALE SCIENTISTS FROM e e )
SERBIAWHO CHANGE THE WORLD ok e Ll SHORACH,

MENJAJUSVET

4 \ 5 o -

| >>> BTN Milicevié, Marina Stamenkowic | Jelena ANOU doprinese rav0ju nauke kako U Sebifl tako | u Sty

Bojona
Velfin verovatno vam ne vute pomata Greka, velka
greska!{Da paratrazramolik Vivjen 2 kuitnog fima Zgodna
2enaf foju e interpretinala D2uljas Roberts), A 2a to %0 smo
odiutli da i (e nego 2askaenc) gumenmo pad reflektore
2800 je Fond 2a nauku Republie Srbije koji nastavis
soju predanost pockic misdlh ISTaNaCa Koz Program
2 2visne projekte miadin istra2heta | nautnka U ranoj faz
Karjere — PROMIS 2023 u okviru koyeg ¢ u naredne dve
godine finansiati 30 projelata sa ukupaim buddetom od
4milkna evra Program PROMIS 2023 okupla 156 nautnika
iz 42 nautnoistrazhelke organzacie u SIBIL OV projekt
ne samo da jstaju kapacitete misdin naucniks, vet | grade
temele 23 njihoas budulu konkurentnost na globainom

Odiutill smo da ove tri miade nautnice. koje se pre
o40ga nisu ni poznavale, okupimo na jednoj ajanci na
K0joj su jedna druge) pokubale da predstave projete.

BOJANA, UKRATKO?

U skladu sa stalnim rastom svetske populacije.
| sve manjom cbradivom zemijstu, poljoprivreda se
suotava sa izazovima koji 28htevaju inovativna redenja
Upravo u tom kontekstu, projekst LED-Tech-GROW
predstavija tehnologiju koja keristi neorganske fosfore.
Kako bi stvorila svetiost koja direktno doprinesi rastu
biljaka, povecanju prinesa | cduvanju 2hotne sredine.

]

%
<<

A CIME SI SE T BAVILA, JELENA? pirolizu da biomase u biougal
umesto da ga ostavimo po sirani da se razgradi, ekoloski problemi se mogu
ubla2iti dok se prozvode korisni materijali | energia. Firoliza e termitko raziaganje

transpotuje se na deponie il spafjuje na otvorenim uglienitnin materjala u okrudenju bez Kiseonika na visokim temperaturama,

mestima cslobadajuci stakdene batte u nasu i2medu 600 | 900 stepeni Celzijusa, a 1o nije isto &to | sagorevanje i spaljivanje

atmosferu tokom razlaganja. Kod nas u zemiji | regionu Moje koleginice | Ja, kroz ovaj projekat, pokusatemo da koristed] pofoprviedni
otpad proizvedemo biougal), da rad u laboratorii optimizujemo na takav natin
da se &0 manje rastvarata koristitl u procesu peoizvodnje | da na krgju tom
biouglju damo dodatnu vrednost koristedi ga kao inovativ material u senzorici
| odredanju pesticida u vodama. Ova istrazivanja su Kijutna ne samo za razvo)
senzorske tehnologie, vec | 2a podizanje nwoa svesti o klimatskim promenama |
enju resursa
2emijista smanjenju etnih gasova | Smanyenju Upot da

upravo U takvim | slitnim procesima se dobija biougal)
~ material kojl se dobja od poljoprivrednih ostataka.
Manji deo nastaiog poljopriviednog otpada se skoristi
u stodarstu, 2a loZenje, i 2a proivodnju briketajpeleta,
3 joi manji deo se kompostira, podwigava anaerobnoj
digestij (prozvodnja biogasa) l pirolizi..

ATI, MARINA, U $TA 51 SE Tl UPUSTILA KROZ SVO3
PROJEKAT?

BOJANA, VERUJEM DA SE NEGDE | PREKLAPAMO U NACINU NA KOJI
RAZMISLIAMO O OVO) PROBLEMATICI.

Marina: U skiopu projekts REDIRECT istra2ivadki tim u
Sebij 2apotec je istrazhvanje procesa autefagiie | njegovog

AND WHAT WERE YOU WORKING ON, JEl

x

potencijainog uticaja na isporuku, transport | Imunski odgovor prilikom primene ANK vakcine. Ovo
stradivange postavia temele 23 buduca istrativania | konkurentnost 2emije u sty istraziania u
ovom domenu. Istraznanje sprovodi tim sastavjen od strugnjaka (2 Instituta 2a muklearme nauke
Vinga, Instituta 2a virusologju, vakeine | serume Torlak® | Fakulteta 2a fizktku hemy

10g Znataja, ovo istra2vanje Ima | &iru drustvenu korist. Informisanje javnosti o
Karakteristikama | sigumosti ovin vakeina ma2e doprineti povecanju obuhvata imunizaciie, Sto je
Kjuzno 2a zastitu najugrozenijh kategerja, poput dece. Takode, implementacia transfera RNK
tehnologie koju su podr2ali Y ije na Instituty 2
vakcine Torlak” mo2e imatl pazitivne ekonomske aspekte 2a 2emiju.

JELENA, 5TA DA URADIMO VRSTA DOPRINEL!

Aum!
[«H)
T3]
v ]
@ é M| [aW)
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Bojana: Tako je. Jedinstvencst projekta LED-Tech-
GROW le2i u njegovom pristupu 2a osvetiene u potpuno
2atvorenom prostoru koristedi iskijutivo prirodnu svetiost
koju emituju fosforni matesjall. Ova tehnologije se
pokazaia izuzetno efikasnom, narodito u svetlu sve teséin
Kimatsiih promens, susa | po2ara koji sve vise ugrozavaju
obradivo zemijite.

'DRUGI KLIUCNI ELEMENT PROJEKTA JE NJEGOVA
PRIRODNOST. NE KORISTE SE VESTACKA

ISKLIUEIVO UZ POMOC PRI

NIDE SAMO zmws.u nwm.:w DRSO, VEE
1 EFIKASAN NACIN E OBEZBEDI DOVOLINO
HRANE ZA SVE VECI -wa ' STANOVNIKA PLANETE.

Marina: fosforje
i tako
da ta svetiost bude bas onskin areriia Kol su
nam potrel

Bojana. Jedna od Kjutnih karakterstika fosfornih
materijala koje se Koriste u okviry ovoq projekta jeste
njihova sposobnost da emitugu odredent boju svetlostl
Kroz analize istradvadl su utvidili da su crvena | plava
boja najkorisnie bilkama je i apsorbuu horefl| drugl
biljni fotoreceptorl. To znadi da biljke mogu efikasn:
da apsorbuju svetlost | da brle rastu, Sto rezultira vetim
princsima.

MARINA, NI PRED TOBOM NIJE LAK ZADATAK, ZAR NE?

Marina: Veoma je vazno staci da su vakeine ko
proiziaze 2 oveg istraivanja bezbedne. Rezultati studie

biljaka,
Sikon i s e N (Sl E i &
upatrebu u poljopriviedi. Ova tehnologia predstaniia
oo pamdgmml pormak  asvetiens ifaks prozsje

23 budude i2azove u proizvodnyi hrane.

relenje 2a sve vece L2azove Koje donosi rast svetske
populacie. Uvodenjem ove tehnologlie, mozemo se
nadati d; e

nasu planetu 2a buducs generaciie.

AL A
VERUJEM | VAMA DVEMA, JESTE KOLIKO SMO MI

NIVOU?

Marina: Odgovoricu u sveje ime, ali verujem da se
odnosi | na to &ime se vas dve bavite Moj prejekat pod
imenom REDIRECT predstavijs sama poletak, ve¢ sada

idace,
u globalnoj areni istrazivanjs.

PROJEKAT
Dr Bojana Milicevié radi u ih vrednesti 2a k
CONVERSE. u Institutu 2a nuklearne nauke Vinga. Njen obrazovni put obuhvata doktorat
2 i Beogr
Kinl 2 e postavio
0o jekat LEDtech-CROW  PROME 3075 Fonda s

PROJEKAT REDIRECT: AUTOFAGIJA KAO KLJUC ZA RNK VAKCINE

Dr Marina Stamenkod dolazi sa Medicinskog fakulteta, Univerziteta u Beogradu
‘gde e docent na Katedri 2a imunologiju i radi na Institutu 2a mikrobiologili { munologiju.
Merina, 23jedno sa svofim timom, sprosodi projekat REKT u okviry programa
PROMIS 2023, Fonda 2a nauku

PROJEKAT

NG Fuichin ot B i Dnkirset s fovom S, 5 vl
vednim profesorom dr Jelenom Beljin radi na projeltu pod
Eritahac Kop se folesira na provodnju bioogHa, Frojekat ce vt ocgorBiel
biouglie u skladu sa zelenim principima i 2elenom hemijom | primentt ga u ekologkol,
scalitic) | selesianatie) harnlf ki skl 2 e mevres 23 ocdbarie

uklanjange

4.3. Dissemination, communication, and exploitation plan

€2 2natajno unapredi efikasnost | bezbednost vakeina,
uz moguénost meditikacije process autofagije radi boje
delonvormosti bududh vakeina. 1ako se radi o bazitnom
istradivanju, ofekuje se da Ce re2ultati imatl veii uticaj
na kingk praksu | unapredenje 2dravja populacije
Cinjenica je da ovo istiaivanje predstadja atraktvan
pristup 2a prevenciju Infektivnin bolest, sl takede ima |
veliki petencijal i 2a terapiju proti tumora.

'ONO $TO JA MOGU DA ZAKLIUCIM JESTE DA SU U
NAUCI SVE VISE PRISUTNA ISTRAZIVANJA U KOJIMA
SE UKLJUCUU RAZLICITE OBLASTL JELENA, TO JE
SLUCAI | SA OVIM NA CEMU T RADIS?

Jelena: Projekat ErwiroChar je jedan velki
ultidssipinar podual ko okuplls Strunjake 2
raziditin oblasti hemie St omogutava hokstekd pristup
problemu. Uzimajudi u obzir Snjenicu da je ova vista
istradivanje Kjuina 2a odriivu buduénost, projekat
EnvircChar predstavja primer kako nauka mode da pruzi
Inovativna resenja 2a aktuelne ekoloske izazove.

ATI EKOLOSKI IZAZOVI PREDSTAVLIAJU DODATNI
MOTIV ZA TEBE, BOJANA, JE L' TAKO?

Bojana: Teko je. Pored toga o doprinese fastu

REDIRECT PROJECT: AUTOPHAG

THE ENVIROCHAR PROJECT: BIOCHAR
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MARINA, YOUR T2
Do

X DOES NOT SEEM EASY EITHER,

a MORE AND
ING DIFFERENT
WITH WHAS

AND THOSE ENVIRONMENTAL CHALLENGES
REPRESENT AN ADDITIONAL MOTIVE FOR YOU,
BOJANA, DON'T THEY?

Bojans

BUT THE QUESTION THAT | AM OFTEN ASKED, AND |
BELIEVE YOU TWO AS WELL, IS HOW RELEVANT ARE
WE HERT ON A GLOBAL LEVEL?

Marina:

AS THE KEY TO RNA VACCINES
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Article published

in

Biznis magazine,

content/uploads/2025/06/Broj-36.pdf)

KLIUC ZA DUGOROCN RAZVOJ POLJOPRIVREDE

REVOLUCIJA U TEHNOLOGL)I
LED RASVETE ZA UZGOJ BILJAKA

4 DR BOJANA MILICEVIC, VI3I NAUCNI SARADNIK INSTITUTA ZA NUKLEARNE NAUKE, VINCA’,

UNIVERZITETA U BEOGRADU

1 ket dlakdlia dilaniaasdt
U klju¢ za dugoroéni razvoj poljo-
privrede je efikasnije koriicenje
obradivih povriina, radne snage i mo-
derne tehnologije. Zatvorene fabrike
za uzgoj biljaka se sve vise namecu kao
obecavajuce reSenje u okviru moderne
poljoprivrede i snabdevanja hranom
gusto naseljenih urbanih podru¢ja. Re-
voluciju u oblasti rasvete predstavlja
LED tehnologija koja pruZa énost
ogromne ustede energije, medutim tre-
nutne LED tehnologije za uzgoj biljaka
nisu razvijene kao one za opstu rasvetu.
U Centru izuzetnih vrednosti za kon-
verziju svetlosne energije - CONVERSE,
u Institutu za nuklearne nauke Vinéa,
Institutu od nacionalnog znacaja za Re-
publiku Srbiju, Univerziteta u Beogradu,
tim struénjaka predvoden dr Boj
Milicevi¢ radi na projektu pod nazivom
»LED tehnologija zasnovana na Eu3+ lu-
minescenciji senzitovanoj bizmutom za
isplativ rast biljaka u zatvorenom pro-
storu - LEDtech-GROW", razvija savre-
menu i efikasnu LED rasvetu za uzgoj
biljaka kao kljuéno resenje za uspesnu
buduéu proizvodnju u zatvorenim uslo-
vima.

Projekat LEDtech-GROW donosi ino-
vacije u oblasti LED tehnologije, koje
su specijalno prilagodene potrebama
biljaka. LEDtech-GROW planira razvoj
neorganskih materijala koji ¢e efikasno
pretvarati elektricnu u svetlosnu ener-
giju koja je specifi¢na za fotosintetske
procese kod biljaka, sto je razli¢ito od
svetlosti potrebne za opstu rasvetu.

Kako LED svetla mogu spasiti
poljoprivredu: novi pristupi za odrZivu
proizvodnju hrane u uslovima rastuce
urbanizadje

Prema procenama Organizacije za
hranu i poljoprivredu Ujedinjenih na-
cija, ocekuje se da ce svetska populacija

Dr Bojana Milicevi¢

u narednih 30 godina porasti za dve mi-
lijarde, sa trenutnih 7,7 milijardi na 9,7
milijardi do 2050. godine. Ovaj rast ima
ozbiljne posledice na ravnotezu izmedu
rastuce populacije i obradivih povrsina.

September 2024,

povrsine, kao i intenziviranje negativnih
posledica klimatskih promena.

Inovacije kao klju¢ za odrzivu
poljoprivredu

Inovacije su neophodne ne samo za
poboljsanje efikasnosti u pretvaranju
dostupnih resursa u proizvod, ve¢ i za
ocuvanje ogranicenih prirodnih resur-
sa. Zatvorene fabrike za uzgoj biljaka

%o X1 1S4 4

sa B ljaj
obecavajuca reSenja za poljopri-
vrednu proizvodnju. Trenutne strategije
vestacke rasvete bazirane na plavim i
crvenim LED svetlima imaju nedostatke
kao sto su odvojeno napajanje, nesklad
u spektralnoj distribuciji i promena hoje
sa promenom snage. Stoga je kontro-
lisani LED izlaz koji odgovara spektru
fotosintetskog aktivnog zracenja biljnih
fotoreceptora neophodan u zatvorenim
fabrikama i staklenicima zbog svog po-
tencijala da pobolj$a prinos i ubrza pro-
cese rasta biljaka u odsustvu sunceve
svetlosti.

P
Facoa g

Napredak u razvoju neorganskih
materijala za LED rasvetu

Nauéni timovi se suo¢avaju sa znacaj-
nim izazovima u razvoju materijala koji
se koriste za LED osvetljenje, s obzirom
na potrebu za optimizacijom svetlosnog
spektra koji stimuliSe rast i razvoj bilja-
ka. IstraZivanja u ovoj oblasti su pokaza-
la da neorganski materijali, kao §to su
aluminati, garneti i perovskiti, aktivira-
ni Cetvorovalentnim jonima mangana
pokazuju nisku kvantnu efikasnost (ma-
nje od 50 odsto) i Siroku emisiju u du-
boko-crvenim talasnim duZinama, Sto

Prema trenutnim pr , kolii-
na obradivih povr§ina po osobi u svetu
drasti¢no opada, smanjujuci se sa 0,38
hektara u 1970. godini na 0,23 hektara
u 2000. godini, s predvidenim padom
na samo 0,15 hektara po osobi do 2050.
godine.

Poljoprivreda u 2050. godini trebalo
bi da proizvede oko 50 odsto viSe hrane,
stocne hrane i bioenergije nego u 2012.
godini, kao i da snabdeva urbanizova-
na podrudja na isplativ nac¢in. Kljuéno
pitanje je da li danasnja poljoprivreda i
snabdevanje hranom mogu zadovoljiti
buduce potrebe uzimajuéi u obzir rastu-
e pritiske na ve¢ ogranicene obradive

juje efikasnost LED svetala i ne za-
dovoljava spektralne zahteve biljaka. Sa
druge strane, fluoridni materijali aktivi-
rani jonima mangana su pokazali zna-
¢ajno vecu kvantnu efikasnost, medu-
tim, njihova sinteza je izuzetno opasna,
a nedostatak duboke-crvene emisije ne
moze dovoljno stimulisati fitohromne
fotoreceptore biljaka. Takode, poznato
je da fluoridni materijali aktivirani jo-
nima nisu stabilni u vlazni
okruz kao $to su staklenici i za-
tvorene fabrike za uzgoj biljaka, zbog
njihove sklonosti ka hidrolizi i stvaranju
mangan-oksida i hidroksida. Kao rese-
nje, istrazivaci se okre¢u materijalima
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aktiviranim trovalentnim jonima eu-
ropijuma koji nude visoku stabilnost,
efikasnost i uske crvene i narandzaste
emisione linije, dok u specifitnim slu-
¢ajevima moze dodi i do emisije inten-
zivne duboko-crvene svetlosti koja je
neophodna za razvoj biljaka u zatvore-
nim fabrikama i staklenicima. Nedavne
studije su pokazale da se moze ostvariti
do 20 odsto uitede energije za bele LED
diode koris¢enjem europijum-aktivira-
nih nanocestica.

LEDtech-GROW projekat ima za cilj
razvoj materijala na nano i submikron-
skoj skali sa preciznom kontrolom op-

proizvodnju vidljive svetlosti. Pomenuti
materijali apsorbuju deo plave ili bliske
ultraljubicaste svetlosti i emituju sve-
tlost na veéim talasnim duZinama. Naj-
CGesce, za proizvodnju belih LED svetala
Kkoristi se plavi poluprovodnicki ¢ip, Zuti
i crveno emitujuéi neorganski materi
jali. Sli¢an pristup se koristi i za proi-
zvodnju LED svetala namenjenih uzgoju
biljaka. Medutim, prilikom upotrebe
LED svetala pobudenih plavim ¢ipovima
moZe doci do neslaganja u bojama ito
dalje mozZe uticati na efikasnost rasvete
za biljke.

Istrazivanja u okviru LEDtech-GROW

tickih svoj; putem p energije, Pproj j kombi )
$to otvara brojne moguénosti za slede¢u  poluprovodni¢kog ¢ipa baziranog na
g iju LED svetala specijalizovani hlisk ultraljubi¢astom svetlu i neor-

za uzgoj biljaka. Ova tehnologija kori-
sti plave emitere - jone bizmuta, kao i
crveno i duboko-crvene emitere - jone
europijuma, omogucavajuci optimalnu
ravnoteZu izmedu apsorpcije, emisije i
prilagodljivosti spektralnog oblika, po-
krivajuéi ceo spektar fotosintetski ak-
tivnog zracenja biljnih fotoreceptora.
Neorganski materijali koji kombinuju
plavu emisiju koja poti¢e od jona bizmu-
ta sa jedinstvenom crvenom i dubokom
crvenom emisijom jona europijuma po-
vecavaju svetlosni izlaz za foloreceptore,
kao §to su kriptohromi i fitohromi, dok
istovremeno obezbeduju visoki kvalitet
boje. Da bi se postigla optimalna vise-
bojna emisija materijala neophodan je
i efikasan prenos energije izmedu jona
bizmuta i europijuma.

Materijali koji su paZljivo odabrani po-
kazuju snaznu emisiju zbog visoke kon-
centracije aktivatorskog jona, otpornost
na vlagu, $to je od sustinskog znacaja u

zatvorenim fabrikama i stakl

ganskih materijala aktiviranih jonima
bizmuta i europijuma Koji emituju plavu,
crvenu i duboko-crvenu svetlost, a koji
su sintetisani u nadoj laboratoriji. Plava
emisija stimuliSe fotoreceptore kao sto
su kriptohromi i fototropin, uska crve-
na i duboko-crvena emisija fitohromne
e ptore, dok se celokupna emito-
vana svetlost poklapa sa apsorpcionim
spektrom hlorolofila a i b. Koris¢enjem
ove tehnologije i sam ¢ip emituje male
koli¢ine bliske ultraljubicaste svetlosti
koja moze stimulisati pterin fotorecep-
tor i poboljsati cirkadijalni ritam i foto-
tropizam biljaka.

Uticaj na odrzivu poljoprivredu i
bezbednost hrane

LEDtech-GROW nudi redenja u pogle-
du dizajniranja LED svetla koja direktno
uti¢u na ubrzani razvoj biljaka i poveda-
nje njihovog prinosa u zatvorenim fabri-
kama i staklenici: Usled Kkli kih

zbog visokih vlaznosti u kojima funkcio-
nisu, i precizno uskladivanje sa fotosin-
tetski aktivnim spektrom zracenja, Sto je
kljuéno za kontrolu biljnih metabolickih
procesa, rasta, cvetanja i koli¢ine biljnih
prinosa.

Poboljanje efikasnosti i stabilnosti
svetlosnih izvora u vlaznim i zahtevnim
uslovima

Tradicionalna LED rasveta Kkoristi
poluprovodnicke ¢ipove na bazi gali-
jum ili galijum-indijum nitrida u kom
binaciji sa neorganskim materijalima
za konverziju svetlosti, 5to omogucava

promena, kao $to su rastuce temperatu-
re i sve ucestalije sude, pozari i invazije
steto¢ina, dolazi do gubitka biljnih vrsta
i povecane potraznje za hranom. Naj
projekat radi na razvoju LED tehnologije
¢iji je potencijal da obezbedi neometan
razvoj biljaka u zatvorenim sistemi-

nauku Republike Srbije, predstavlja zna-
¢ajan iskorak u modernizaciji peljopri-
vrede i ofuvanju Zivotne sredine. Ovaj
inovativni projekt fokusira se na napred-
ne aspekte nauke o materijalima, istra-
Zujuci kako se emisioni spektri sintetisa-
nih neorganskih materijala uskladuju sa
fotosintetski aktivnim zrac¢enjem biljnih
fotoreceptora, te na razvoj nove genera-
cije LED svetala koja su posebno dizaj-
nirana za pobolj$anje rasta biljaka u od
sustvu sunceve svetlosti. U buduénosti,
nas rad ¢e se usmeriti na unapredenje
metoda uzgoja biljaka i sveobuhvatno
pracenje njihovog razvoja.

Planiramo da istraZimo nove pristupe
u tehnologiji uzgoja, ukljucujuci optimi-
zaciju uslova rasta, poboljsanje hranlji-
vih materija i primenu naprednih tehni-
ka za kontrolu okoline. Nasa nastojanja
ée ukljudivati saradnju sa struénjacima
iz razliéitih oblasti, ukljuéujuci agro-

ma, smanjenje potreba za p i
i dubrivima, kao i izlozenost radnika

nome, biotehnol i inZenjere, kako

B Y

bismo integrisali najnovija saznanja

opasnim hemijskim i Ujedno,
manja potrosnja vode i hemikalija u pro-
izvodnji hrane takode doprinosi ocuva
nju Zivotne sredine i pobolj$anju nutri-
tivnog kvaliteta i bezbednosti hrane.
Projekat LEDtech-GROW, finansiran
kroz Program PROMIS 2023 TFonda za

i tehnologije u na$ rad. Cilj nam je da
stvorimo efikasne i odrzive metode uz-
goja koje ¢e omoguditi bolje rezultate u
poljoprivredi i doprineti ukupnom po-
bolj$anju proizvodnje hrane, ¢ime ¢emo
dodatno podrzati odrzivu poljoprivredu
izatitu Zivotne sredine.
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Poster presentation for the youth population at the 15% European Researchers' Night, September 2024.

Revolucija u Tehnologiji
LED Rasvete
za uzgoj biljaka

Prema procenama Organizacije za
hranu i poljoprivredu U_|edm_|emh
nacija, odekuje se da ée svetska

populacija u narednih 30 godina porasti
za 2 milijarde,

sa trenutnih 7,7
milijardi na 9,7 milijardi do 2050.
godine. Ovaj rast ima ozbiljne
posledice na ravnotezu izmedu rutucc@
populacije i obradivih povr'smn

Kljuéno pitanje je da li danasnja
poljoprivreda moze zadovoljiti
buduée potrebe uzimajuéi u
obzir rastuée pritiske na veé
ograniene obradive povrsine,
kao i intenziviranje negativnih

Amount of arable land per person
(hectares)

P
Esve ulestalije suse, pozari i
invazije  3$tetolina,  gubitak
biljnih  vrsta i poveéane

potraznje za hranom).

] -

WY, |

SrF, B Eu*

=
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LEDtech-GROW
ima za cilj razvoj
nanomaterijala sa
iznom
kontrolom optigkih
svojstava putem
prenosa energije
$to otvara brojne
moguénosti za
sledeéu generaciju
LED svetala
specijalizovanih za
uzgoj biljaka.

X

Kontrolisani LED izlaz koji odgovara spektru
aktivnog
fotoreceptora neophodan je u zatvorenim
fabrikama i staklenicima zbog svog potencijala
% | da pobolja prinos i ubrza procese rasta
. biljaka u odsustvu sunéeve svetlosti. ‘
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fotosintetskog

LEDtech-GROW radi na
razvoju LED tehnologije
u cilju obezbedivanja
neometanog razvoja
biljaka u zatvorenim
sistemima, smanjenjenja
potreba za pesticidima i
dubrivima, kao i
izloZenosti radnika
opasnim hemijskim
agensima. Ujedno, manja
potrodnja vode i
hemikalija u proizvodnji
hrane takode doprinosi
ouvanju Zivotne sredine
i poboljSanju nutritivnog
kvaliteta i bezbednosti
hrane.
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zraéenja  biljnih
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Wavelength [nm]
Projekat je finansiran
od strane Fonda za
nauku Republike Srbije,
#GRANT No 10412,
LED technology based

. on  bismuth-sensitized

Eu3+ luminescence for
cost-effective  indoor

" plant growth,
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Date: 29/12/2025

List of scientific publications - to be updated regularly in the DCE Plan and LEDtech-GROW Website

No. AUTHORS ARTICLE TITLE JOURNAL STATUS
Bojana Milicevi¢, Aleksandar Eu3+- activated Sr2GdF
Ciri¢, Zoran Risti¢, Mina Medi¢,  colloid and nano-powder l\(l)lu el og
1. Abdullah N. Alodhayb, Ivana for biomarker and oys an Accepted
L, - . Compounds
Radosavljevi¢ Evans, Zeljka horticulture LED (M21a)
Anti¢, Miroslav D. Dramicanin
Katarina Milenkovi¢, Ljubica Red emission
Pacanin Far, Sanja Kuzman, enhancement in Ovtics E
2. Zeljka Anti¢, Aleksandar Cirié¢, BaYFs:Eu3+ phosphor p 1c§/[2)ipress Accepted
Miroslav D. Dramic¢anin, Bojana  nanoparticles by Bi3* co- ( )
Milicevi¢ doping
Jovana Perisa, Sanja Kuzman, Tunable red and blue
Aleksandar Ciri¢, Zoran Risti¢, emission of Bi3+-co- Nanomaterials
S5 Zeljka Anti¢, Miroslav doped SrF;:Eu3+ Accepted
Dramicanin, Bojana Mili¢evi¢ nanophosphors for (M21)
agricultural LEDs
],3.0i.a’na Mili-éevié,.Aleksar.lldar Pr3+-Activated Sr:LaF;
Ciri¢, Katarina Milenkovig¢, Nanoparticles as a _
4.  Zoran Risti¢, Jovana Perisa, Single-Phase White- Nanol\r?;;erlals Accepted
Zeljka Anti¢, Miroslav D. Light-Emitting (M21)
Dramicanin Nanophosphor
Tailoring red and deep-
Ljubica Pacanin Far, Jovana red light: Bi3* doped
5 Perisa, Ivana Zekovi¢, Zoran Sr2Gdo2Euo.gF7 Results in P
’ Risti¢, Mina Medi¢, Miroslav D. phosphors for next- Physics (M21)
Dramicanin, Bojana Mili¢evi¢ = generation horticultural
LEDs
Ljubica Pacanin Far, Jovana Eu3+-Doped Sr:LaF7
lferiéa, Zoran Risti¢, Anatolijs Nanopowders as p i
Sarakovskis, Vladimir Efficient Red and Thei)(igcfcssll:n d
6. Pankratov, Abdullah Deep-Red Emitters for Experimental Submitted
Alodhayb, Lukasz Marciniak, Advanced Physics (M21)
Sanja Kuzman, Miroslav D. Horticultural Lighting
Dramicanin, Bojana Mili¢evi¢
Aleksandar Ciri¢, Markus Algorithm for Judd-Ofelt
Suta, Tom Férster, Bojana analysis of Pr3+ from the Agva.ncid
7. Milicevi¢, Tamara Gavrilovic, emission spectrum: case M I,Ztlc.al Submitted
Zeljka Anti¢, Miroslav study of Sr;LaF7:Pr3+ (;1/{;1;1:)5

Dramic¢anin

nano-powder

This project is supported by the Science Fund of the Republic of Serbia, Grant No. 10412,
LED technology based on bismuth-sensitized Eu3* luminescence for cost-effective indoor plant growth — LEDtech-GROW

Page2 4‘



LEBtech
GROW

Annex VI

4.3. Dissemination, communication, and exploitation plan
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List of Poster presentations at scientific congresses - to be updated regularly in the DCE Plan and

LEDtech-GROW Website

No. AUTHORS PRES?FI.TI“%TION CONGRESS DATE PLACE
12th International
Katarina Milenkovic, Three-fold Conference on
Vesna Dordevi¢, Sanja enhancement of Eu3+ Luminescent Detectors June 16-21 Riga
1. Kuzman, Jovana Perisa, emission intensity in and Transformers of 2024 ’ Lat%z i’a
Bojana Milicevic, BaYFs nanoparticles Ionizing Radiation
Miroslav D. Drami¢anin by Bi3+ co-doping (https://www.cfilulv/en
/lumdetr2024/)
. The 7t International
Synthesis,
. s e . Conference on the
Bojana Milicevic, luminescent . .
Ae i . Physics of Optical
Aleksandar Ciri¢, Zoran properties, and Materials and Devices Bedidi
2 Risti¢, Mina Medi¢, Ivana thermal stability of & August 26-30, Bu dva’
’ Radosavljevic Evans, Eu3+-doped Sr.GdF- . 2024 ’
5 Cr o cre: The 4th International Montenegro
Zeljka Anti¢, Miroslav D. red-emitting
. Conference on Phosphor
Dramicanin nanophosphor for
horticulture LEDs Thermometry
(https://icomonline.org/)
The 7th International
Svnthesis and Conference on the
Sanja Kuzman, Bojana y . Physics of Optical
S o photoluminescent ) . i
Milicevi¢, Jovana Perisa, . . Materials and Devices Becici,
fe g properties of Bi3+- August 26-30,
3.  Aleksandar Ciri¢, Zoran codoped SrF:Eu3* & 2024 Budva,
Risti¢, Zeljka Antic, phos hozll' The 4t International Montenegro
Miroslav phospa Conference on Phosphor
nanoparticles
Thermometry
(https://icomonline.org/)
4 The 7t International
) Conference on the
Katarina Milenkovi¢, Physics of Optical
Vesna Dordevi¢, Ivana  Microwave-assisted Materials and Devices Bedici
Zekovié, Zoran Ristié, solvothermal & August 26-30, Bﬁ;‘\f;'
Jovana Perisa, Bojana method for RbYsFqo The 4th International 2024 Montene’ o
Mili¢evi¢, Miroslav D. doped with Eu3+ Conference on Phosphor J
Dramicanin Thermometry
(https://icomonline.org/)
th g
5. Ljubica Pacanin Far, 6C Inft ernational
Bojana Milicevic, Eu3+-Doped Sr:LaF7 M ATE(;{III Aef S(? ISIE(;];{; CE&
Jovana Perisa, nanopowders for Tenerife,
Ar sz NANOTECHNOLOGY October 27- .
Aleksandar Ciri¢, Indoor Plant Future Materials 2025 30 2025 Spain (pp
Katarina Milenkovi¢, Growth LED uture va er.la S ’ 119-120).
Sani . .. (https://materialsconfere
anja Kuzman, and Applications ~
. s nce.yuktan.com/poster-
Miroslav D. Dramic¢anin J
presenters) )
[
[a W}
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6. Sanja Kuzman, Ljubica
bPacanin Far, Bojana
Mili¢evi¢, Jovana
Perisa, Aleksandar
Ciri¢, Katarina
Milenkovi¢, and

Miroslav D. Dramic¢anin

Emission
Enhancement by
Bi3+ Co-Doping of

Red-Emitting
nanophosphor for
Horticulture LEDs

6t International
Conference on

MATERIALS SCIENCE & Tenerife
NANOTECHNOLOGY October 27- Spain ( !
Future Materials 2025 30,2025 p121)pp

(https://materialsconfere
nce.yuktan.com/poster-

presenters)

List of Invited and Oral presentations at scientific congresses - to be updated regularly in the DCE Plan

and LEDtech-GROW Website

No. AUTHORS PRES?FI,TI“%TION CONGRESS DATE PLACE
Sa_nja Ku.z_mal_l, The 3rd Serbian
Bojana Milicevic, Bismuth-Sensitized Conference on
Katarina Milenkovic, Eu3* Luminescent Materials Application October 16-
iy pp Belgrade,
1. Jovana Perisa, LED Technology for and Technology - 18,2024 _
Miroslav D. Effective Indoor SCOM2024 Serbia
Dramicanin Plant Growth (https://www.razvoj
(Invited talk) nauke.org/)
) th ;
Aleksandar Cirig¢, Judd-Ofelt Analysis 6C International
34+ . onference on
Markus Suta, Bojana of Pr™: ADirect —\/\1ppiALS SCIENCE .
Mili¢evi¢, Tom Forster, Emission Spectrum & NANOTECHNOLOGY October Tvener_l_fe,
o, Approach for . 27- Spanija
Tamara Gavrilovi¢, Future Materials 2025
. L Advanced LED : 30,2025 (pp 35)
Zel]klroslav Antlc’ M. D. Phosphors and (httns://materlalsconf
Dramicanin (Oral talk) Scintillators erence.yuktan.com/fe

atured-speakers)
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No. ATTENDEE PRESENTATION EVENTS DATE PLACE
Principal :
investigators of The Science Func.l
30 projects celebrated 5 years since
Bojana Milicevi¢ supported under FEEDIS M March 20, Belgrade,
Jovana Peri$a the PROMIS 2023 (https://fondzanauku.go 2024 Serbia
program were v.rs/2024/03 /fond-za-
presented at the nauku-svecano-obelezio-
ceremony 5-godina-od-osnivanja/)
» Leaﬂet‘and The 66% International Fair  pj5rch 21-  Belgrade,
2. Jovana Perisa promotional of Techniques and
. J 24, 2024 Serbia
material Technical Achievements
Revolutionizing 15% European
Bojana Milicevi¢, Researchers' Night, September Belgrade,
3. Sania Kuzman LED technology https: / /nocistrazi 27 2024 )
J for plant growth ( ps://nocistrazivaca. ’ Serbia
rs/radionice i program
i/ledtech-grow/)
List of training events
TRAINING
No. ATTENDEE TRAINING TITLE TRAINING ORGANIZED DATE PLACE
Marija Sola Spasi¢,
coordinator of Management
LT Office projects at Vinca February 6,
All team best use of . 2024 :
1. . Institute for Nuclear Online
members unfunded project . : . £
roposals? Sciences, National Institute o
p : the Republic of Serbia,
University of Belgrade
Ljubica Training for February 22,
2 DPacanin Far, preparing, writing, The European Training February 23, Belgrade,
) Bojana and managing Academy (EUTA) February 27, Serbia
Milicevic¢ Horizon projects March 1, 2024
The Intellectual Property Office of
3 All team Protection of the Republic of Serbia (Lecturer: March 5, Online
’ members Trade Secrets Aleksandra Mihailovi¢, Asst. 2024

Director)
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GROW ploitationp i
The Intellectual Property Office of
the Republic of Serbia (Lecturer:
4 All team Introductionto  Natasa Milovanovi¢, Head of the March 12, Online
) members Patents Department for Mechanical 2024
Engineering, Electrotechnics and
General Technology)
International The Intellectual Property Office of
5 All team Protection of the Republic of Serbia (Lecturer:  March 19, Online
’ members . Aleksandra Mihailovi¢, Asst. 2024
Inventions .
Director)
The Intellectual Property Office of
Software the Republic of Serbia (Lecturer:
All team . Natasa Milovanovi¢, Head of the March 26, ,
6. protection . Online
members . Department for Mechanical 2024
with a patent . . .
Engineering, Electrotechnics and
General Technology)
- The Intellectual Property Office of
Compiling an . .
S the Republic of Serbia (Lecturer: .
All team application for g April 2, .
7. . Jelena Tomi¢ Keser, Head of the Online
members the protection : 2024
. . Department for Chemistry and
of an invention .
Chemical Technology)
Bojana The European Researchers’
4 s . . September :
8. Milicevic, LEDtech-GROW Night, Faculty of Physical Online
. : . 28,2024
Sanja Kuzman Chemistry, Belgrade, Serbia
Bojana
Milicevic, Excel i October 3, .
2. Sanja Kuzman, Masterclass JESEUC G el 2024 il
Jovana PeriSa
10 All team Introduction International Centre for April 23, Online
) members to JADE® Diffraction Data (ICDD) 2025
Open Science
and
Obligations for
All team Part1c1p.ants m Vinca Institute for Nuclear May 13, Belgrade,
11. the Science . : . .
members Sciences, University of Belgrade 2025 Serbia
Fund of the
Republic of
Serbia
Program
Ljubica )
Dacanin Far, Horizon
12.  Jovana Perisa, Europe Info European Commission May 20 Online

Katarina
Milenkovi¢

Days - WIDERA
Work
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4.3. Dissemination, communication, and exploitation plan Date: 29/12/2025
GROW ploitationp i
Programme
2025
Horizon
Europe Info
Bojana Days - Cluster
Milicevic, 6: Food,
Sanja Bioeconomy, . May 20, .
13. Kuzman, Natural European Commission 2025 Online
Aleksandar Resources,
Ciri¢ Agriculture
and
Environment
Powder X-ray
Diffraction - .
14 All team Better Data International Centre for May 21, Online
) members Diffraction Data (ICDD) 2025
Equals Better
Results
The ICDD
15 All team Ra:): asl: l::le: International Centre for June 25, Online
' members sn, Diffraction Data (ICDD) 2025
Content and
Applications
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