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HORIZON-CL5-2023-D5-01-18: Advance I%EEII'ENIA
transport emissions monitoring networks< =

NIC is situatedon the high-densityroad T r ¢ acgska &Vith the ScanningMobility Partlcleslzer(SMPSTS|®) we
can contributeto the monitoring of ultrafine particles,which are recognizedas the most influential parameterof
humanhealth Particlesin diameterbelow 100 nm, which are emitted directly from traffic or are formed in the
atmospherdy traffic gaseousare essentiabndalreadyrecognizedn internationalstandardssa parametethat, in
the future, shouldreplacethe PM, ; (PD CEN/TS174342020. Using SMPS,we canapportionbetweernthe primary
traffic emitted particlesfrom the secondaryone, formed from traffic gaseousFurthermore,running the Berner
impactorsimultaneouslymakesit possibleto analyzedifferent modesof particleschemically Bernerimpactoris a
cascadempactorthat collects particlesbasedon an impactionmechanismwherea different aerodynamiadiameter
representgachstage Chemicalanalysisof the collectedparticlesincludesthe useof powerful analyticaltechniques
suchasliquid chromatographyvith massspectrometrydetection(LC-MS), thermatdesorptiongaschromatography
with massspectrometryTD-GC-MS), inductively coupledplasmamassspectrometry{ICP-MS), laserablationICP-
MS andscanningelectronmicroscopywith energydispersiveX-ray spectroscopyVith suchpowerfultechniqueswe
canget a more detailedinsight into particle composition,which is a critical stepin understandinghe influence of
atmospherigarticleson humanhealth Neverthelessusing SMPSandthe methodologyrecentlydevelopedn our
departmen{DO04), we can estimatethe contributionof secondaryformed particlesto the ultrafine particlesbudget,
which helpsusunderstandhe sourceof particulatematterin the atmosphere

® KEMIJSKI INSTITUT D04 Department of Analytical Chemistry


https://www.ki.si/en/departments/d04-department-of-analytical-chemistry/

HORIZON-HLTH-2023-IND- 6.05: Mapping of
regulatory requirements for the translation of
Advanced Therapy Medicinal Products (ATMP)

GMP CERTIFICATE: ¢cERMP QQestingsite , 2020- 2023)
certificate number401-17/2020-9
GMPMarkets: EU, USAAustralia China JP.

FDAregistered  FDARegistratiorlNumber(FEI): 3009882973
DUNSNumber. 499740652

FDAselfregistrationfor GDUFA CDER API/Fafalyticaltesting site

Regulatoryauthoritiesmutual recognition JAZMP / EM(E)A / FDA

Other quality certificates
ISO 9001 : 2015 (Qi564)

b!' KEMIJSKI INSTITUT L16 Center for Validation Technologies and Analytics



https://www.ki.si/en/departments/d04-department-of-analytical-chemistry/l16-center-for-validation-technologies-and-analytics/

HORIZON-HLTH-2023-ENVHLTH-02-01.

Planetary health: understanding the links
between environmental degradation and

health Impacts

A Insilicomethods
A In house expertise related to nanomaterials

KEMIJSKI INSTITUT

(1) Local computingcenter National Institute of ChemistryhostsA ¢ m &amputingCenter(ARC). As
part of the |l n s t irdseatchinfiastructure, ARC includescomputerclusterscontainingabout 5000
cores,6 TB RAM, 400 TB storageandfeaturingperformancenf about32 teraflops In the frameworkof
th e proposedesearchARC facilitatesseamlesandimmediatetestingof thedevelopedode

(2) Slovenian national supercomputercenter (HPC RIVR. HPC RIVR is by far the largest
supercomputindacility in Slovenia The main clusterof HPC RIVR namedVEGA will containabout
150,000 cores,up to 600 TB RAM and 30 TB storage with the total performanceof about5 petaflops
Co-ffunded by Europeansourcesin the framework of EuroHPC Joint Initiative, HPC RIVR/VEGA

representsa petascalesupercomputindacility which will be mainly availablefor academiccomputing
purposesThe facility will bein part operatedby the Sloveniansupercomputingassociation(SLING).

Importantly, National Institute of Chemistryis the funding memberof this organizationand hasgranted
accesso theequipment

I OY Eofnputer Cluster at NIC aBdperComputdacilities
HPC RIVR in Slovenia

LO1 Laboratory for Computational Biochemistry and Drug
Design



https://www.ki.si/en/departments/d01-theory-department/laboratory-for-computational-biochemistry-and-drug-design/

HORIZON-CL4-2023-RESILIENCE-01-355 4423+
Biodegradable polymers for sustainabl sk M
packaging materials (lIA)

Developmentof new chemicalrecyclingapproachesfor polymer materials and study of environmental
pollution by plastic with the aim to lower the environmental footprint of polymers and facilitate the
transitiontowardssustainablecirculareconomy TheDepartmentoffers expertisein:

1 Microwaveassistel polymer degradation (aliphatic and aromatic polyamides, polyurethanes, polyesters
etc.) and recovery of monomers/reinforcing additives in high purity and gield
1 Study of environmental pollution by microplastic and marine litter

Representativegpublications:
1) ¢ I 3B elNdL Insightinto ChemicaRecyclingf FlexiblePolyurethaneFoamsby AcidolysisACSSustainChem Eng 2022 10, 1323
2) ¢, | JE &i&l Chemicakecyclingof aliphatic polyamidesby microwaveassistednydrolysisfor efficient monomerrecovery ACSSustain

Chem Eng 2020 8, 16274

@ KEMIJSKI INSTITUT DO7 Department of Polymer Chemistry and Technology


https://www.ki.si/en/departments/d07-department-of-polymer-chemistry-and-technology/

HORIZON-CL4-2024-RESILIENCE-01-36
Advanced biomaterials for medical
applications (IA)

Developmentof new synthetic methodologieswith the focuson controlled ring-opening polymerizationof
various cyclicmonomersto prepare polymersfor applicationin various biomedicalfields => develop new
engineeringstrategiesthat presentfunctionalcharacteristicbeyondbio-compatibility,and expressproperties

that canbe usedto control the physiologicakenvironment(shapememory, selthealingproperties hydrogel
nature, etc.) andinducestimulirespon.

Representativgoublications

1) Pahovnik,D. et al. Shapememory behaviourof emulsiontemplatedt 2 f-@&gralactone)synthesizedby organocatalyzeding-opening
polymerization Macromolecules2019, 52, 9291

2) PahovnikD. et al. Preparationof SyntheticPolypeptidePolyHIPEydrogelswith StimuliResponsivé8ehavior Macromolecules202], 54,
8321

@ KEMIJSKI INSTITUT DO7 Department of Polymer Chemistry and Technology


https://www.ki.si/en/departments/d07-department-of-polymer-chemistry-and-technology/

I FEEL

D3-1-49. Next generation of SLOVENTA
renewable energy technologies o

Heat storage a) Developmentof porous solids for sorptionbased heat storage/transformationand water harvesting an emphasison zeolites,
aluminophosphatesporous aluminas ZIFsand compositeswith inorganic hygroscopicsalts as adsorbents,and water and ethanol as adsorbates
b)Studiesof adsorbentson nanoscalewith state-of-the-art characterizationtechniquesto understandtheir structuralproperty-function relationship c)

Tailoringpore structuresto tune hydrophilicityand kineticsin adsorbentsfor low-T (solar)hheat storage/allocationby simultaneousoptimization of the

materialspropertiesand heat/masstransferin the storagesystems

GH and CQ utilization/ converison a) Engineeringgf multi-functionalnanostructuredcatalystsand adsorbentge.g. zeolites MOFsandtheir composites
with porouspolymers,TiO, basedcompositephotocatalyst$, b) Studiesof catalystsand adsorbentson nanoscalewith state-of-the-art characterization
techniquesto understandtheir structuratproperty-performancerelationship,c) Testingof materialsin heterogeneousatalysidor: a) GH conversion(e.g.

GH bond activation in light alkanes,partial oxidation, syngaschemistry, methane valorization hydrotreatment of platform molecules), b) selective
CQ capture and conversion(e.g. gas phase methanol production, liquid slurry dimethyl carbonate synthesis),c) Testingof materials for selective
CQ sorption(e.g. from flue gasses)

Water and Air Treatment a) Designof transitional metal/bimetal/multimetal functionalizedporousoxides(e.g.silica alumina,titania) and mixed oxides
(e.g. titania/silica, titania/Bi203) as catalystsfor modern wastewater and air treatment, b) Studiesof catalystson nanoscalewith state-of-the-art

characterizationtechniquesto understandtheir structuralproperty-performancerelationship,c) Testingof materialsin heterogeneouscatalysisfor: a)

wastewater treatment processesat neutral pH and visible light (e.g. Fentortlike and photocatalyticadvancedoxidation processes)b) air treatment
processedor indoor air cleaning(e.g. photocatalyticadvancedoxidationprocesses);) industrialwastegascleaning(e.g. catalyticoxidation)

KEMIJSKI INSTITUT D09 Department of Inorganic Chemistry and Technology



https://www.ki.si/en/departments/d09-department-of-inorganic-chemistry-and-technology/

D4-2-1. Alternative heating systems for efficient, flexible and electrified heat
generation in industry (2023) and

D4-2-2. Integration of renewable heat or waste heat in heat-to-cold conversion
systems to generate cold for industrial processes (2024)

We have developed
solid advanced materials
for heatingandcooling

of buildings basedon

the long-term storageof
solarthermal energy

REGENERATION COOLING

AIR
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@ KEMIJSKI INSTITUT D09 Department of Inorganic Chemistry and Technology


https://www.ki.si/en/departments/d09-department-of-inorganic-chemistry-and-technology/

D3-3-2: CCU for the production of fuels

GH and CQ utilization/conversion:

a) Engineering of multi-functional nanostructured catalysts and adsorbents (e.g.
zeolites,MOFsand their compositeswith porous polymers, TiO, based composite
photocatalyst$,

b) Studies of catalysts and adsorbents on nanoscale with state-of-the-art

characterization techniques to understand their structuralproperty-performance

relationship,

c) Testingof materialsin heterogeneouscatalysisfor: a) GH conversion(e.g. GH bond

activation in light alkanes,partial oxidation, syngaschemistry, methane valorization

hydrotreatment of platform molecules), b) selective CQ capture and conversion(e.g.
gasphasemethanol production, liquid slurry dimethyl carbonate synthesig, c) Testing

of materialsfor selectiveCQ sorption (e.g. from flue gasses)

@ KEMIJSKI INSTITUT D09 Department of Inorganic Chemistry and Technology


https://www.ki.si/en/departments/d09-department-of-inorganic-chemistry-and-technology/

HORIZON-HLTH-2024-DISEASE-08-20: [=15v=
Pandemic preparedness and response: HoOSt=""
pathogen interactions of infectious diseases

with epidemic potential

Researchn our group is focusedon host-pathogeninteractionsat the molecularlevel We are interested in pathogensthat affect
either humans,animalsor plants,andare of microbialorigin (bacteria,oomycetesfungiaswell asviruses) We havevastexperiencan
identificationand characterizatiorof molecularinteractionsat the biochemicalndbiophysicalevel,and determineinteractionsat the
structural (atomiclevel),to describemolecularmechanismof action. We have ample experiencesn studyingmolecularinteractions
between different speciesof biological (macro)moleculeqproteins, lipids, nucleic acids, sugars¢ and hybrids between them).
Especiallyve are experiencedn protein-lipid interactions,whichare in manycasesa drivingforce in pathogenthostinteractions Using
our knowledgeand expertisewe could contribute to areasaddressedn the call identification and characterizatiornof receptorson
the host cell, identification and characterizationof viral surfaceproteins that are capableof interacting with host target cells,and
characterizatiorof the mechanisnof viral uptakein the host cell with regardto the topologyandthe dynamicsof the hostreceptorc
virus ligand interaction, identification of receptor and ligand (sub)units that could be targeted by preventive or therapeutic

intervention.
Methodologicalapproachesmolecularbiology,cellbiology,biochemistrybiophysicsstructuralbiology,syntheticbiology

Q! ’/ KEMIJSKI INSTITUT Department of Molecular Biology anfllanobiotechnoloqgy



https://www.ki.si/en/departments/d11-department-of-molecular-biology-and-nanobiotechnology/

HORIZON-HLTH-2023-ENVHLTH-02-03: Health impacts of endocrine-disrupting
chemicals: bridging science-policy gaps by addressing persistent scientific
uncertainties

HORIZON-HLTH-2024-TOOL-05-06-two-stage: Innovative non-animal human-based
tools and strategies for biomedical research

To date, over 200 noncanonicalamino acids (ncAA3 have been site-specificallyincorporated into proteins
Applicationsof these ncAAcontainingproteinsrangefrom the production of designerbiomaterialsand tissue
engineeringto whole-organismbiocontainment NcAAscan make proteins resistantto proteolysis,increase
their stability under denaturingconditions,or enablephotoinduciblechangesn protein activity. We offer our
expertisein the preparationof variousncAAcontainingprotein targetsfor any desiredpurpose

m KEMIJSKI INSTITUT Department of Molecular Biology andlanobiotechnology



https://www.ki.si/en/departments/d11-department-of-molecular-biology-and-nanobiotechnology/

HORIZON-HLTH-2024-DISEASE-03-13-two-stage: Validation of fluid-derived biomarkers for the prediction and
prevention of brain disorders

HORIZON-HLTH-2023-TOOL-05-05: Harnessing the potential of real-time data analysis and secure Point-of-Care
computing for the benefit of person-centred health and care delivery

HORIZON-HLTH-2023-TOOL-05-08: Pandemic preparedness and response: In vitro diagnostic devices to tackle
cross-border health threats

Accurate quantification of low abundancebiomarkers remains difficult when relying on ensemble techniques,
especiallywhenworkingwith complexsamplessuchasvariousbodyfluids. Ourlaboratory

seeksto addressthis issueusing nanopore biosensing a singlemoleculetechnique that allows quantification of
analytesat the femtomolarlevel In contrastto directidentification,where analytesare detectedby currenttracesas
they passthrough the nanopore our approachis basedon modular nanoporesin which the protein nanoporeis
covalentlyboundto aligandof choice(biomarkerspecificaptameror nanobody. Theprotein nanoporeis produced
with an unnaturalamino acid that can undergoclick chemistry,allowingus to use a range of different ligands The
analytes i.e., the biomarkers,are then detected and quantified based on the current changesthat arise from
complexformation betweenthe immobilizedligandand the analyte In this way, we ensurespecificdetection of the
analyte and eliminate the need for translocation of the analyte In addition to biomarkers, our laboratory is

continuouslydevelopinga variety of useful protein nanoporessuitablefor in situ detection of other low abundance
compounds suchaspollutants or toxins.

m KEMIJSKI INSTITUT Department of Molecular Biology andlanobiotechnology



https://www.ki.si/en/departments/d11-department-of-molecular-biology-and-nanobiotechnology/

HORIZOMNHLTH2024 TOOL5.06: Innovative noranimal
humanbased tools and strategies for biomedical research

Specifianterestsregardingthis topic with a brief descriptionof how we cancontribute to call requirements

With the appearanceof new treatment strategiesfor complexmaladieswhich are driven by variousphysiologicafactors,

there is an urgent need for the developmentof innovative tools to monitor the effectivenessand toxicity of newly

establishedreatments, offer handson instrumentsfor investigationof suchtreatmentsand applicationsaswell asprovide

a resourcefor the basicresearch In our group, we are focusedon developingand utilizing synthetic biology to tackle

pressingissuesof biomedicalresearchand we are especiallyinterested in establishingnovel cancerimmunotherapies

Complex3D in vitro models that closely recapitulate the tumor microenvironmentare necessaryfor the successful
developmentand safety assessmenof novel drugs,includingimmunotherapies Our aim is to develop multicellular 3D

cancerin vitro modelscomprisedof varioushumancelltypes,mostimportantly includinga plethoraof immunecells Asa

proof of concept,we plan to recapitulate the melanomamicroenvironment,stemmingfrom establishedcell lines and

primarycells Thesemodelswill be easilyadjustableandjust changinghe ratios betweendifferent celltypeswill resultin a

changeof the properties of the tumor microenvironment,allowing us to test new therapeutic approachesin various
conditions

Infrastructure

The Department of SyntheticBiology and Immunologyat NIC Sloveniahas accessto diverse infrastructure, including
several microscopes(confocal, high-throughput, SEM, TEM and cryoEM and flow cytometers, which will enable the

characterizatiorof prepared3D cancermodelsandthe effectivenesof developedtreatments

@ KEMIJSKI INSTITUT D12 Department of Synthetic Biology and Immunology



https://www.ki.si/en/departments/d12-department-of-synthetic-biology-and-immunology/

HORIZOMLTH2023DISEASB3-07: Relationship between infections and nen
communicable diseases

Specifianterestsregardingthis topic with brief descriptionhow we cancontribute to this specificcall

Over the past decade,numerousstudies demonstratedthe involvement of innate immune pathwaysin driving inflammation in non-
communicablediseasessuchas diabetes,rheumatoid arthritis and it is likely that the same pathwayscontribute to severeCOVIR9 and
long COVIR9 symptoms Particularlyinterestingin this respectmight be inflammasomesparticularly NLRB inflammasomewhich s the
maintopic of our researchin the pastdecade It is knownthat NLRB needstwo signaldor its activationwhere the priming signalis usually
provided by TLRagonistthat could be provided by pathogens The secondsignalcould be provided by pathogensor even endogenous
damageassociatedoatterns e.g. amyloidor oxidizedphospholipids Additionally, MyD88 and NFkB signalingare not involvedonly in pro-
inflammatorysignaling put alsomodulate mitochondrialdynamicsand metabolicpathways Within this project, we could participate with
mechanisticstudiesdefininghow pathogensnfluencethe developmentof non-communicabladiseasedy workingon preclinicalmodelsof
multiple sclerosis/diabetes/rheumatoidrthritis and primary cells of animal and human origin. We plan to define the crucial pathways
involved,specifythe stageshat are the mostimportant andtarget those processedy de novodevelopedsyntheticbiologytools.

Infrastructure

The Departmentof SyntheticBiologyand Immunologyat NICSloveniahasaccesdo diverseinfrastructure,includingseveralmicroscopes
(confocal, high-throughput). We have BSP cell culture laboratoriesand an animal facility, where we are currently utilizing pseudoviral
systemamimickingBSB pathogens

m KEMIJSKI INSTITUT D12 Department of Synthetic Biology and Immunology



https://www.ki.si/en/departments/d12-department-of-synthetic-biology-and-immunology/

We can contribute with design and performance monitoring affchemical reaction /reactor engineering/multscale
process modelling to new emerging challenges

Chemicalprocess) engineering, reactor and unit operation design and construction, as well as-#sudte process
modelling

Biomassvalorization to bicbased compounddignin,cellulose,hemicellulose,aromatics,hydrexyl
methylfurfural,furfuraletc.

. ) D13 Department of Catalysis and Chemical Reaction
’KEMIJSKI INSTITUT Engineering



https://www.ki.si/en/departments/d13-department-of-catalysis-and-chemical-reaction-engineering/

Research activities of NMBentre focused on:

structure ofoligomericnucleic acids fragments and conformational changes in DNA building blocks upon
interaction with metal ions

protein structure and dynamics, protein folding and molecular interactions of peptidedipagnolysaharides
ligandreceptor interactions

structure and dynamics of antibiotics in relation with their biological role

structure and dynamics of organic molecules, detection and characterization of reactive intermediates in
reactions of organic and organometallic compounds

studies on natural products

studies on changes in erythrocytes during disease

structure and conformational equilibria of metabolites in solution and in solid state,

determination of byproducts in pharmaceuticals

structural characterization of phosphate based porous materials and structural changes in the process of
hydrothermal synthesis of zeolites

studies on structure and purity of polymers, byproducts of polymerization, mechanisms of polymerization and
properties of polymers with designed macromolecular structure

determination of authenticity, quality and origin of Slovenian wines Nidiitre has important role in education
and training
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bt' KEMIJSKI INSTITUT D15 Slovenian NMR Centre



https://www.ki.si/en/departments/d15-slovenian-nmr-centre/

Laboratoryfor coating development¢ Laboratoryis oriented to progressin the field of
components used for systems based on renewable energy sources The main
identification field is the developmentof coloured coatingsfor low-temperature solar
absorbers,as well the developmentof coatingsfor concentratedsolar power plants
Besidementioned photothermic application,we are active alsoon researchin the field
of componentsfor Gratzelcells, photoelectrochemicakells and electrochromicsmart
windows,accordinglyelectrodesthin films and electrolytes Goodresultsare achievedn
the field of synthesisof new compoundsand researchof electrolytesmadeon the basis
of organicinorganichybridsand ionic liquidswith suitableelectricconductivity,stability
and rheologicalproperties We possesshe knowledgeof the different inorganicoxide
particles as well as modification of different binders The aim is synthesizingnew
moleculeswith the goalto preventcorrosion,decreasesurfacefree energyincreasethe
roughnessand preventcombustion

QE' KEMIJSKI INSTITUT D10 Department of Materials Chemistry



https://www.ki.si/en/departments/d10-department-of-materials-chemistry/

I FEEL
Contact SLOVENIA

KemijskiA Yy O i Matiodal Institute of Chemistry
Hajdrihoval9

SHL000 Ljubljana

Slovenija/ Slovenia

Telefon/ Phone: 00386 1 476 0498

E mail: barbara.tisler@ki.si

WWW.KI.Si

m KEMIJSKI INSTITUT
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