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MULTIFACETED CHEMISTRY WITH PHOSPHORUS -FUNCTIONALISED
FERROCENE DERIVATIVES
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Cyclopentadienes with B-functionalised alkyl or aryl side chain are useful precursors for mono
and dianionic bifunctional ligands in main group and transition metal chemistry. We have
developed two synthetic approaches for several (chiral) phosphanylalafybcyclopentagknyl
complexes: a) employing lithium phosphanylatkydnd -arylcyclopentadienides, such as
Li[(CsH4)-X-PRIR?] [R! = H, alkyl, aryl; B = alkyl, aryl; X = alkylene, arylene] [1], as transfer
reagents for the organic ligand, and b) by modification of ta&kbound cyclopentadienyl ring in
ferrocenes.

Primary (Fig. 1) and secondary ferrocenyl phosphines were obtained by method b). These
phosphines displayinteresting reactivity and can be used as starting materials for further
functionalisation of the ptephanyl group [2] or for ferrocengubstituted FB-based polymers

(Fig. 2) [3].
@\ ez @ Fe ® © Preparation and =) ’ Coordin_ation;
PH, @/NM%I Characterisation _ m |

& T |

Fig. 1 Fig. 2 | Electro

I—W—I

L chemistryf )
Tertiary ferrocenyl phosphindsave applications in catalytic
substituted ferrocenes can be used for immobilisation, for example drirders [4] or other cores
[5]-

Synthetic routes to these ferrocenyl phosphines, their properties and applications will be discussed.
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ORGANOPNICO GEN(III) COMPOUNDS CONTAINING Pn 1 CHALCOGEN (Pn = Sh Bi)
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Cristian SILVESTRU
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Recent results in the synthesis, characterization and reactivioygahopnicogen(lll) (Sb, Bi)
aryloxides and rel at edE®®,iSp as dvellras relaathalcogesides, Ar Pr
cyclo[ArPnE], (Pn = Sh, BiE = O, S, Se), will be presented. The organic Ar groups attached to

the metal atom are aromatic ligands with one or two pendant arms of thaf B4&lesNCH2)CsHa

and 2,6(R2NCH2)2CeHs (R = Me, 'Pr) or 2,6{ENEH2CH2)2NCH}.CsHs (ENF NMe, O), with

potential for intermolecular coordinati¢h, 2] Significant differences, depending on the nature of

the pnictogen, were revealed in solid stdtke reactivity of particulaAr P n (2HRA * @))S)

towards chalcogens (oxygen, sulfur oreséim) and iodinewill be also discussed. Topics of
seminal interest aS-H bond activatior{3] andcarbon dioxide fixation / activatiof2b, 2c, 4] using
heavyorganopnicogen(llispecieswill be also briefly emphasized.

1. RaG |, SilvestruC., BreunigH. J, Coord. Chem. Rey257 013 818.

2. (a)OprisL. M., SilvestruA., SilvestruC., BreunigH. J, Lork E., Dalton Trans(2004) 3575; (b)BreunigH. J,
Koenigsmanri., Lork E., NemaM., PhilippN., SilvestruC., SoranA., VargaR. A., WagneiR., Dalton Trang2008
1831;(c) StrimbG., PdlinitzA., R a.SilvestruC., Dalton Trans44 (2015 9927 (d)D u n @.,t$oranA., SilvestruC.,
Dalton Trans51 (2022 10406

3. RaG|, SoramA., VargaR. A, SilvestruC., Adv. Organomet. Chen70 (2018 233.

4. (a)Yin S-F., Maruyamal,, Yamashital., ShimadaS., Angew. Chem. Int. E47 (2008 6590;(c) ChenY., QiuR., Xu X.,
Au C.-T., Yin S-F.,, RSC Adv.4 (2014 11907; (d)KindraD. R, EvansW. J, Dalton Tran2t3 (2014 3052.

This work wassupported by a grant of the Romanian Ministry of Education and Research, -GMEF3SCDI, project number PN
II1-P4ID-PCE20202651, within PNCDI 111

14


mailto:cristian.silvestru@ubbcluj.ro

NEW TRENDS AND STRATEGIES IN THE CHEMISTRY OF ADVANCED MATERIALS WITH RELEVANCE IN BIOLOGICAL SYSTEMS, TECHNIQUE AND
ENVIRONMENTAL PROTECTION, 14 h Edition , October 20  -21, 2022, Timisoara, ROMANIA

COMPUTATIONAL EVALUATION OF THE HUMAN HEALTH EFFECTS OF THE
DEGRADATION PRODUCTS OF BIOPOLYMERS

Diana Larisa ROMAN 12 Dani el al2@lacd CIDRIACSE Vasile OSTAFE:2
Adriana ISVORAN 12

West University of Timi Goara, Faculty of Chen
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300006 Ti mi Goara, Romani a
adriana.isvoran@eivt.ro

According to their availability, different biopolymers and their derivatives are used in the medicine
and pharmaceutical field as implants, wound healing, regenerative medicines, cellular proliferation,
controlled drug delivery, etc. The wide range of applications the biopolymers of are due to their
versatile nature, they can be prepared as nanocomposites, scaffolds and/or hydrogels [1]. Among
these biopolymers, chitosan, polylactic acid (PLA) and polstwyghlkanoates (PHAS) are widely

used as drug delivery systems, in tissue engineering and/or biomedical devices. These biopolymers
are degraded in the human organism under the action of some enzymes and the pharmacokinetics
profiles of their degradation @ducts should be assessed. Within the present study the absorption,
distribution, metabolism, excretion and toxicity (ADMET) profiles and the toxicological endpoints

of the short oligomers of chitosan, PLA and PHAs have been predicted using a computational
approach. The short oligomers of these biopolymers revealed favorable pharmacological profiles
and limited toxicological effects on humans. Chitosan oligomers were considered to produce
phospholipidosis and to reveal a weak potential of cardiotoxicityeaddcrine disruption and their

effects were strongly influenced by their chemical propertie$].[2he oligomers of PHAs could
produce skin irritation and emphasized a low antagonistic effect on the androgen receptor [5]. Short
oligomers of PLA revealedhinor probability to affect the androgen and glucocorticoid receptors

and to produce a weak potential of hepatotoxicity [6]. The oligomers of all investigated
biopolymers were considered as inhibitors of the organic anion transporter pept&lesTRese
outcomes may be used to guide experimental toxicity tests such as to enhance the properties of the
degradation products of biopolymers.

1. Sabu T, Gopi S., Amalraj A., (Ed.) Biopolymers and their role in medicinal and pharmaceutical applications, Elsevier,
Amsterdam, 2021175-191.

2. Roman D.L., Ostafe V., Isvoran A., Mar Drugs. 19 (2021)-128.

3. Roman D.L., Roman M., Som C., Schmutz M, Hernandez E, Wick P., Casalini T, Perale G, Ostafe V, |s\n@mt.A.,

Bioeng.Biotechnol 7 (2019) 214.

Isvoran A., Cigsac A., Ostafe V., ADMET & DMPK 5 (2017) 12200.

Roman D.L., Isvoran A., Filip M., Ostafe V., Zinn Meront. Bioeng.Biotechnol 8 (2020) 584010.

Dascalu D., Roman D.L., Filip M., Ciorsac A., Ostafe V., Isvoran A., ADMET & DMPK, 8 (2020485

o okr
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HIGH -TECH AND BIO -ORIENTED POLYMER COMPOSITES

Valeria HARABAGIU , Maria IGNAT, Petrisor SAMOILA, Andra ENACHE, Razvan
ROTARU, Bogdan CONDURACHE

AfnPetru Poni o I nstitute of Macromol ecul a
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Nowadays, polymers obtained from regenerable resources are reconsidered as sustained substitutes of the
vanishing fossil materials. In this context, the presentation deals with polysaccharide nanocomposites
designed for application aslyelectrolyte membranes for fuel cells (Fig. 1) or as biocompatible matrices for

drug delivery systems (Fig. 2). Details on the proposed preparation methods and on the-piamtute
relationships will be given.
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Fig. 1. Chitosarsulfatedtitania Fig. 2. Chitosasbased drug
polyelectrolyte membranes delivery systems

1. HumelnicuA.C., SamoilaP., Asandules®., CojocaruC., BeleA., MarinoiuA.T., Sacca\., Harabagiw/ ., Polymers 12
(2020)1125.

2. SamoilaP. Grecul., Asandulesd., CojocaruC., Harabagiw., React. Funct. Polyni65 (2021104967

3.  Humelnicu A.C., Samoila PGojocaru C., Dumitriu R., Bostannaru A.C., Mares M., Harabagiu V., Simionescu B.C.,
Polymers 12 (2020125
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BIS(TRICHLOROMETHYL)CARBONATE (BTC, TRIPHOSGENE): A
SAFER ALTERNATIVE TO PHOSGENE?

Livius COTARCA

LC Consulting sas, 33100 Udine, Italy
livius.cotarca@inwind.it

Bis(trichloromethyl)carbonate (BTC, triphosgene) is a versatile compound that enables highly
efficient syntheses. In addition, because of its solid state, it is a very convenient compound for
smallscale phosgenations. Consequently, this compound is thawea phosgene substitute in
research and development and in sreadlle production.

Although BTC is highly toxic, safe handling is possible as long as the properties and chemical
reactivity of this compound are understood and considered. However,tbandia s fisaf e ph
or fisafer phosgeneo is misleading. The solid
significant exposure. However, the vapor pressure is sufficiently high to easily result in toxic
concentrations. In addition, propmonitoring is not yet possible. Proper use of BTC could be more
complex than the handling of phosgene itself. However, handling of BTC is normally always
associated with phosgene and has its own toxicity. Therefore, the use of BTC will become more
regulaed in the future, which will directly increase responsibility in route selection during process
development. A stringent safety concept for phosgenations using BTC is necessary. Because of the
interconnection with phosgene, the safety concept for BTQikelly be an extended version of the
safety concept for phosgene.

1. Cotarcal., GellerT., R ®p & Proc. Res. & De1 (2017 14391446.
2. Cotarcal., LangeC., MeurerK., PauluhnJ, Ul | mannds Encycl op e dChapterdfosgéne &iny-c a | I n
VCH Verlag GmbH & Co. KGaA, Weinhein2019
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MAGNETICALLY CONTROLLABLE FLUIDS -SYNTHESIS, MANIFOLD
CHARACTERIZATION AND SOME APPLICATIONS

Ladislau VEKAS

Center for Fundamental and Advanced Technical Research (CFATR), Romanian Academy
Timisoara Branch

Ferrofluids are ultrastable colloidal suspensions of magnetic nanoparticles, which manifest
simultaneously fluid and magnetic properties. Their magnetically controllable and tunable feature
proved to be an extremely fertile ground fowade range of engineering applications. More
recently, biocompatible ferrofluids produced a considerable increase of the applicative potential in
nanomedicine, biotechnology and environmental protection. This talk offers a brief overview on the
synthesis ad advanced characterization of ferrofluids, -f@oofluids and ferrofluid based
magnetorheological fluids. There will be summarized results of electron microscopy, vibrating
sample magnetometry, Mdssbauer spectroscopy, dynamic light scatteringasgealk-ray and
neutron scattering, and magnet@ometry investigations revealing the similarities and differences
between the three types of magnetically controllable fluids. The applications will be exemplified by
leakagefree rotating seals operating iruaiear power units, MR flow controller devices in
hydraulic machines, hybrid seractive MR dampers for earthquake protection systems and by
ferrofluid droplet splitting for antibody extraction processes.
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PROTEASE
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Viral proteases are important drug targets for infectious diseases therapy. Prdigages are

used in the standard of care or they are in the development phase against various viral infections
with RNA viruses like Hepatitis C Virus, Human Immunodeficiency Virus or SARS-CoRNA

viruses are synthesized as polyproteins which ajaestially processed by endogenous and viral
prot eas edran® B @atmidisofi pr ot eol yti c activities are
processing. Most of the protease inhibitors screening campaigns rely on biochemical assays and
quenchedpifdpes to identify small imim@aige cpurl cet & anshe ba cttoir
t here i s inaisoneperdotfecarsei acti vity assays which n
campaigns. Herein, we developed an original cell based assay for I32\tyéteine autoprotease

whi ch i s amciste xadtuisngrepriot ease. The assay was
used to perform a primary screening. The tarc
molecular docking. Then, a seconglacreen was used using the HCV subgenomic replicon system.
The most active chemical scaffolds were further validated as inhibitors of HCV replication using
the full length HCV cell culture system. The most active chemical scaffolds were in low
micromolarrange 1Go. A bicistronic recombinant virus which replicates independently of NS2
protease activity became resistant to inhibitibnee energy landscape estimation and structure
activity relationship studies revealed a possible mode of action @ititietor in the context of the
precleavage structure of the NSrotease. The assay design may be extrapolated to other viral cis
acting proteases and it may help to identify new chemical scaffolds withishtactivity.
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THE STUDY OF CHITOSAN, CHITOOLIGOSACCHARIDES AND
DERIVATIVES REGARDING THEIR EFFECTS ON AQUATIC
ORGANISMS

Bianca-Vanesa BOROS Daniela DASCALU, Vasile OSTAFE, Adriana ISVORAN

Department of BiologChemistry and Advanced Environmental Research Laboratories, West
University ofTimisoara, 16 Pestalozzi, 300315 Timisoara, Romania
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Taking into account their production and use in numerous fields of application, the contamination
of the aquatic environment with chitosan, chitooligosaccharides and derivatives is possible,
potentially producing toxic effects on aquatic organisms. In pgresent study, the effects of
chitosan, chitooligosaccharides and derivatives with different properties were evaluated by both an
experimental approach and a computational approach. The target aquatic organistosnwere

minor, for the experimental approla, andTetrahymena pyriformjsDaphnia magnaand fathead
minnow, for the computational approach. Tlbemna minorECso values highlighted the higher
toxicity of D-gl ucosami ne, a fAslightly toxico chitool
tested saml es whi ch were HApractically nont oxi co.
approach were in agreement with the results obtained in the computational approach. The
predictions obtained using admetSAR2.0 emphasized that the analyzed chitooligosesdaradid
derivatives were not toxic towards the three target organisms. The predictions obtained using
ADMETLab2.0 showed that the lowest values obtained for the three target organisms were
observed for totally acetylated chitooligosaccharides. The effettshe tested -chitosan,
chitooligosaccharides and derivatives were dependent on parameters such as molecular weight,
deacetylation degree, acetylation pattern and solubility.
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ANTIMICROBIAL CELL -PENETRATING PEPTIDES
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Antimicrobial peptides (AMPs) can be useful in eliminating bacteria, fungi, viruses, and parasites,
and have been reported to present immunomodulatory and anticancer properfie] [Most

AMPs have net positive charges and &iphilic structures. Cationic AMPs (CAMPS) are able to

kill bacteria through selective membrane destruction, while cationieperbtrating peptides
(CPPs) can enter bacterial cells without destroying the cell membrane and afterthat attack
intracellular &rgets, confirming their antimicrobial activity. We present development of cell
penetrating AMPs with dual effects, alone or as part of combination therapy (e.g. with antibiotics),

that represent an alternative platform of therapeutic agents for traatiacgilular infections. [12,
3,4]

Copolovici D.M., Langel K, Eriste E, Langel U, ACS Nano8 (2014) (3) 19721994,

Xie J., Bi Y., Zhang H., Dong S., Teng L., Lee R.J., Yang Z. Front. Pharmacol. 11 (2020) 697.
Buccini D.F., Cardoso M.H., Fran€.L., Front. Cell. Infect. Microbiol. 10 (2021) 612931.

Kang H.K., Park J., Chan, Seo C.H., Park Y. SAlGfectious Diseases, 7 (202§202636.

PwbpE

This work was supported by a grant of the Ministry of Research, Innovation and Digitization,-CQNEFSSCDI, project number
PN-I-P4PCE2021-0639, within PNCDI 111
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ANCHORING CHITOSAN -BASED BIOCONJUGATES HYDROGEL LAYER
ONTO POLY(LACTIC ACID) SUBSTRATE
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The interaction between the materials and biological media occurs through the interface
therefore their performance is highly dependent on the surface charactdfiktit¢ence, the
designing of surfaces has been used extensively to improve the bioactive properties. Hydrogels,
which are threalimensional networks of polymeric chains, present a great potential for
modification of the surfaces of various substrates. Theykaown as soft materials with features
that mimics the native extracellular matrix (ECM), with a great ability to uptake large volumes of
water and usually with good biocompatibility. Engineering of the surface of polymeric materials by
anchoring thin hyobgel layers of functional polymers represents a promising strategy to develop
biomaterials with improved interaction with the biologiclrroundings [2].The aim of this
research was to create a biomaterial with tailored surface able to control celisoad his was
achieved by developing a hybrid combination of hydrogel and solipoovus material, containing
biocompatible chitosan (CHjroteins conjugates and plasma functionalized poly(lactic acid) (PLA)
film. Hydrogel coatings were obtained by iramion of PLA films (previously functionalized by
plasma treatment) into precursor solutions of bioconjugates, followed by crosslinking under UV
irradiation. Crosslinking allows formation of microporous layers with good mechanical stability
Figure 1. Thefunctionalized PLA supports maintain adhesion, multiplication and proliferation of
fibroblast cells, without affecting cell morphology, which indicates the biocompatibility of
material.

PLA/N,/CS-FB/Rib+UV

Figure 1. SEM |rrap SO films functionalized at the serfaith
UV crosslinked chitosan bioconjugate hydrogel.

1. Stoleru E., Zaharescu T., Hitruc@&, Vesel A., loanid E.G., Coroalda, Safrany A., Pricope G., Lungu M., Schick C.,
Vasile C., ACS Appl. Mater. Interfaces 8 (2016) 31:31®15.

2. StoleruE., Dumitiu R.P., Munteanu E., Zaharescu T., Tanase E.E., Mitelut A., AilieseLGVasile C., Appl.Surf. Sci.
367 (2016) 40i7417.

The pr ojSeBiotf afrkSmhg for bioactive compoundsd, funded by Resear
320740/09.12.20213 greatly acknowledged.
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ROBOSAMPLE: A MOLECULAR SIMULATION PROGRAM THAT
COMBINES ENHANCED SAMPLING WITH HIGH -SPEEDROBOTICS
ALGORITHMS

Teodor Asvadurk U L E YActor Gabriel UNGUREANU, Eliza Cristina MARTIN , Andrei-
JOoséPETRESCU, Laurentiu SPIRIDON*

Institute of Biochemistry of the Romanian Acad@8fy Splaiul Independentei, sector 6, Bucharest,
Romania, 060031
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Structurebased in silico drug screening is an important step in a drug design pipeloreto in

vitro high-throughput screening. While rigid receptor docking is rather successful for ligands pose
prediction, flexible receptor or induced fit models yield rather poor results. Improvement on latter
usually employs simulatichased methods wdh are also used for free energy calculation.

Simulations, however, are computationally demanding in biological cases due to the size of the
receptor. To this end, we introduce Robosample, a program that combines the advantages of fast
constrained simulains using rigid bodies with Gibbs sampling to maintain ergodicity. Robosample
uses Hamiltonian Monte Carlo coupled with Gibbs sampling, where random variables are divided
among molecular degrees of freedom. In this way, parts of the molecule can bedeggrid

and subsampled if their motion amplitude is low. For the fast motion of the rigid bodies we use
established robot mechanics algorithms, and ergodicity is achieved by augmenting the simulation
with fully flexible Cartesian dynamics. We show Rshmple effectiveness on HCV NS2 protein
where it reveals high irregularity of the binding site shape, up to exposing new pockets.
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LIQUID CRYSTALS, ELECTROCHEMISTRY AND SENSORS
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Metallomesogens MIMs) are functional supramolecular materials with order in at least one
direction and/or orientation of molecules, properties that, in cooperation with the ones derived from
the presence of a metal center promote them as active materials in several appiedtdike
electrooptics, chemosensors, information storage devices and so on [1,2]. Electrochemical sensors
based on metal nanostructures as new instruments for detection of critical physiological parameters
are lately receiving increased attention. Ba other handmnetal oxides MIOx: ZnO[3], CuO[4]),

have been widely studied as catalysts for-anmymatic sensing. They show excellent properties

like low detection limits (down to the nM range), high sensitivity and selectivity and wide linear
responserange. The integration ofMOyx nanomaterials within inorganic nanoplatformes like
nanostructured carbdmsed supports[5] exhibit excellent electroanalytic performance due to the
synergy between nardOy properties and those of supports (relative inertness, high conductivity,
wide potential range, stability, fast heterogeneous electron transfer). Herein we phetsebhaised

on bioavailablanetals (copper and zinc)}] with well-determined supramolecularganisations in

the mesophase used to modify cadbased supports to generate randomized or orgamhized
nanoelectrode arrays MONA)[9] by electrochemical treatment for the fabrication of
electrochemical high performance hybrid sensors for-ineasive real time biomedical
applications.The project aims an integrative approach fedapth understanding of surface and
interface chemistry and charge transport

a) P""’e,;te'ﬁf,’x v Nanostructured supports: b)
Catalytic m CNFs
Spectroscopic A adad A Y
Interactions: oy ‘ 1%1\11‘\11{1
Electrostatic b abhd A 4 A4 OO
Metallophillic Lamgllar vMMs )  VIMINA
 e—a— Paraffin oil

Electrochemical treatment

Packing constraints In-situ generation of ordered
n—n stacking Columnar MO,

MONA-WEPS MONA

9

Electronic design prototype

Figure 1. a) the design of MMs and the role of different molecular parts for the self-assembling into liquid crystalline phases; b) the
obtaining of MONA: as example carbon nanofibres (CNFs) functionalised with carbon nanodots are represented; c) tdevelopment of a
Wireless Electronics-integrated Portable ultrasensitive Sensors (WEPS) based on MONA.
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The presentation cover the designing and prototyping steps needed to obtain a functional sensor
(Wireless Electronicentegrated Portable ultrasensitive SensoW&EPS), which uses the above
materials as working electrode. Also, the consideration in tketrehic system are briefly
described, the electronic circuit act as a potentiostat with wireless communication, in our particular
case Bluetooth. We will be able to present the real system, sensor plus electronic circuit. The
advantage of using latest lemlogies in semiconductors together with a new perspective of using
the raw data of electrochemical measurement will be also covered.

1. Szerb E.I., Crispini A., Aiello I., La Deda M., in Springer Handbook of Inorganic Photochemistry, Chapter 3: Liquid
crystals. Section: PartiLInorganic materials for optoelectrics, Section editor: Eli Zysi@atoman, 2022, pp. 1811.
2. Pucci D., Donnio B., Handbook of Liquid Crystals, Vol. 5: NGanventional Liquid Crystal, 4. Met&ontaining Liquid

Crystals, (Eds.: WGoodby, P. J. Collings, T. Kato, C. Tschierske, H. Gleeson, P. Raynes);¥@ldyWeinheim, 2014, ISBN:
9783527671403.

3. Izyumskaya N., Tahira A., Ibupoto Z.H., Lewinski N., Avrutin V., Ozgiir U., Topsakal E., Willander M., Morkog H., ECS
J. Solid State Scilechn. 6(8) (2017) Q84100.

4. Cheng S., Gao X., DelaCruz, S., Chen C., Tang Z., Shi T., Carraro C., Maboudian R., J. Mater. Chem. B 7 (2019) 4990
4996

5. TavakolianArdakani Z., Hosu O., Cristea C., Mazlowdndakani M., Marrazza G., Sensors 19(9) (2019)7203

6. Cretu C., Andelescu AA., Candreva A., Crispini A., Szerb E.l., La Deda M., J. Mater. Chem. C 6 (2018)-10082.

7. La Deda M., Di Maio G., Candreva A., Heinrich B., Andelescu A.A., Popa E., Voirin E., Badea V., Amati M., Costisor O.,
Donnio B., Szerl.l., J. Mater Chem. C 10 (2022}5 125.

8. Andelescu A.A,, llies S. (b. Motoc), Cretu C., Popa E., Marinescu S., Heinrich B., Manea F., Negrea S., Donnio B., Szerb
E.l., Appl. Sci. 12 (2022) 8306.

9. Motoc S. (llies), Schinteie B., Pop A., Negrea S., CretuS€erb E.l., Manea F., Nanomaterials 11 (2021) 2788.

AThis work was supported by a grant of the MiinJEBISCDlyprojeét Res e s
number PNIII-P4ID-PCE202G1 9 5 8 , within PNCDI 1 10.
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SPHERICAL CONFINEMENT OF CHIRAL CHROMONICS

Maria Penelope DE SANTQ Lorenza SPINA, Caterina Maria TONE, Riccardo BARBERI
and Federica CIUCHI

University of Calabria, Physics Department, via Bucci 31C, 87036 Rende, Italy
maria.desanto@unical.it
CNRNanotec c/o Physics Department, University of Calabria, via Bucci 31C,
87036 Rende, Italy

The spontaneous arising of chirality in natural system is an intriguing issue. In recent years, a lot of
attention has been focused on native and/or inducedlithin lyotropic chromonic liquid crystals
(LCLCs). These watebased systems show a spontaneous chirality when confined in curved
geometries. This natural chirality may be enhanced by doping LCLCs with L and D peptides.
Confinement of chirainducedchromonics is not trivial since they are three component systems
whose time stability is a delicate thermodynamic balance. Here we report on the possibility to
obtain, in microspheres of a chiral induced chromonic embedded in a poly(dimethylsiloxane)
matrix, well-defined periodic FrarilPryce textures indistinguishable from the ones obtained in
chiral thermotropic liquid crystals [1] as well as other peculiar textures [2]. The periodicity of the
FrankPryce texture can be tuned using different chiral maetied can be stabilized in the
perspective of applications in sensing and-aatinterfeiting devices [3].

Figure: Chiral LCLCs microspheres

1. Pellegrino C., De Santo M.P., Spina Ciuchi F.,Adv. Funct.Mater.31 (2021)2010394.
2. SpinalL., De SantM.P., Tone C.M., Pisani M., VatF., Barberi R., Ciuchi.FJ. Mol. Lig. 359 (2022)119265.
3. Spina L., Ciuchi F., Tone ®., Barberi R., De Santo M.P., Nanomateria8.(20223 619.
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BIOACTIVE MATERIALS BY IMMOBILIZATION OF NATURAL
COMPOUNDS INTO POLYMERIC MATRICES

Mihai BREBU, Elena STOLERU

fnPetru Poni o I nstitute of Macr omol ecul ar Ch
Romania
bmihai@icmpp.ro

Bioactive materials are gaining a lot of interest since they provide supplementary functionalities in
applications where interactions with living organisms are especially envisaged. For example, negative effects
on development and proliferation of undedimaicroorganisms such as pathogenic bacteria and fungi are
required in prevention or treatment of diseases [1] as well as in food safety [2]. On the other hand, positive
interactions are intended in materials designed as support for cellular growthsaredrégeneration [3].

Natural products, especially those derived from plants, offer numerous advantages compared with synthetic
antibiotics or food preservatives to which microbial resistance is largely observed. Proper methods for
immobilization of naturcompounds into polymeric matrices can lead to advantageous combination of
beneficial properties of components in the system. Several procedures such as bulk embedding or surface
coating and the properties of obtained bioactive materials will be presented
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Schematic representation of immobilization of natural products into polymeric matrices.

1. Dumitriu R.P., StolertE., Mitchell G.R., Vasile C., BrebM., Molecules26 (2021)26 5498.
2. Stoleru E., Vasile C., Irimia ABrebuM., Molecules 26§2021)4500.
3. StoleruE., DumitriuR.P., AilieseiG.-L., Yilmaz C., Brebu M.Gels 8(2022)225.
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INFRA SUPRACHEM LAB - CENTER FOR ADVANCED RESEARCH IN
SUPRAMOLECULAR CHEMISTRY

Marcela MIHAI, Narcisa-Laura MARANGOCI

Petru Poni Institute of Macromolecular Chemistry, Aleea Grigore Ghica Voda 41A, lasi, Romania
nmarangoci@icmpp.ro

1. General information

1 Beneficiary Petru Poni Institute of Macromolecular Chemistry lasi (Institutul de Chimie
Macromoleculara Petru Poni, ICMPP)

1 Project cefinanced by European Regional Development Fund under the Competitiveness
Operational Program 2012020

1 Priority Axis 17 Research, Technological Development and Innovation to Support Economic
Competitiveness and Business Development

1 Investment priority 1d Improving research and innovation infrastructures and capacities to
dewelop excellence in RDI and promoting centers of expertise, especially those of European
interest

T Action 1.1.3Creating synergies with the RDI actions of the European Union's HORIZON 2020
framework program and other international RDI programs

1 Period 25.0220211 24.06.2023.

T MySMIS 108983

2. General objective

The overall objective of the Infra SupraChem Lab project is to create an advanced infrastructure
that deserves the supramolecular chemistry working group SupraChem Lab, a group created within
the Horizon 2020 Project WIDESPREAD-Z2014: ERA Chairs (667387) SupraChem Lab
Laboratory of Supramolecular Chemistry for Adaptive Delivery Systems ERA Chair initiative.

3. Specific objectives / Expected results
O1. Realization of the design component forltifea SupraChem Lab projecbbjective already
in implementation
02. Realization of the infrastructure of the SupraChem Lab center
03. Equipping and launching the SupraChem Lab center
O4. Dissemination and publicity
O5. Project management

The implementadn of thelnfra SupraChem Lab project represents the creation of an adequate
structure for the activity of thBupraChem Lab group, a group formed through a Horizon 2020

ERA CHAIR project (Horizon 2020 WIDESPREADZD14: ERA Chairs Project no 667387). The
SupraChem Lab project started in 2015 and with the support of EC investment of 2.5 MEuro, the
foundation of a young team of researchers was laid, focused on the principles of supramolecular
chemistry knowledge. The team's research areas range from #tiercref dynamic systems for
targeted biomedical applications to the dynamic molecular modeling of the interaction of complex
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supramolecular systems. The group human resource represents a secure core for the training of new
generations of specialists, aldtecontinue and develop new fields with great applicative impact.

Over the last ten years, ICMPP's research directions have clearly evolved into interdisciplinary
fields and have been adapted to global research trends, while also presenting theigmah ori
directions, based on knowledge and experience gained over time. The implementation of the Infra
SupraChem Lab project would contribute to the improvement of the existing research within
ICMPP and SupraChem Lab team and to the development besiddsntemnental research
directions and of some applied research directions for new top products. An important part in the
development of new directions is based on a modern infrastructure, aimed at interdisciplinary
research. An infrastructure based on thetlsgsis and complete characterization of new materials
represents a real support for the development of application fields. The Infra SupraChem Lab
infrastructure is a step forward to create the premises for application of the results of fundamental
reseach obtained by the newly created group.

Infra SupraChem Lab will be set up in spaces owned by the IGNHPBuildings currently unused,

under conservation. The new center will also benefit from the arrangement of auxiliary spaces, for
the storage othemicals, glassware and laboratory materials as well as the related access ways to
facilitate the access to the research infrastructure.

The structure of Infra SupraChem Lab will include the following departments:
A. Operating department consisting of:

Al Chemical and biochemical synthesis laboratory

A2. Laboratory for the study of special properties and possible applications

A3. Physical and chemical characterization laboratory

The laboratories are be provided with chemical ventilation niche and spabidiatory equipment
for chemical syntheses (eg: magnetic stirrers, inert gas purification installations, vacuum pumps,
electric ovens, etc.), study of properties and material characterization {ey.ddfractometer for
wide angles, Phot®SC, Automat confocal imaging system for scanning, characterization and
data analysis in cell biology, Semiutomatic inverted fluorescence microscope, Diffractometer with
dual X-ray source for single crystals, Motorized stereomicroscope with fluorescence with the
possibility of indepth analysis, and many others).

B. Data processing department
Within this department, the data will be processed and structural optimization studies will be
performed.

C. Department of projects and technology transfer
All departments arprovided with computers connected to the Internet and implicitly to the internal
network of the center.

The project has adirect beneficiariesthe SupraChem Lab team, the project being addressed also
to other interest groups as follows:
T graduates of thaniversities of lasi and not only who could join the SupraChem Lab team or
could benefit from training within the newly created Center
1 teachers from universities in lasi and not only, who will be able to carry out educational
activities within the center
1 researchers from ICMPP or other collaborating research institutions, who will be able to
perform tests or determinations on the equipment within the center
1 different SMEs that will be able to benefit from technology transfer facilities of the patented
resuts that will be obtained within the center
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General information

| Beneficary A Cori ol an Dragul eslcQTo, |Thismii Houatrea of (
1 Project cefinanced by European Regional Development Fund under the Competitiveness
Operational Program 2012020

1 Priority Axis 11 Research, Technological Development and Innovation to Suppo
Economic Competitiveness and Business Development

1 Investment priority 14 Improving research and innovation infrastructures and capacities to
develop excellence in RDI and promoting centers of expertise, especially those of European interest
i Action 1.11. Large research and development infrastructures

bl Period 20.07.2020 31.12.2023
bl MySMIS Codel27952
q Investment Valuet2,587,899.61 RON

General objective

The aim of theRO-OPENSCREEN project implemented by "Coriolan Dragulescu” Institute of
Chemistryis to create amnterdisciplinary Center for Smart Specialization in Chemical BiojJogy
RO-OPENSCREENuvith hightlevel academic research, addressed to the Romanian and European
scientific community. The Center will carry out integrative research by applstthganced
technologies of automated management of compound libraries, chemical synthesis, structural
analysis, determination of biological activities and chemoinformatics.

Description of the investment

The implementation of the project consists of two nca@mponents:

I. Modernization/consolidation of two of our own buildings under conservation, namely C20
Materials warehouse and G2laboratory. These two buildings considered for development of the
new ICT interdisciplinary research center are located inmi Hoar a, 22 Corneld]
The modernization/consolidation works include: design and technical assistance, obtaining
approvals and authorizations and the actual works: site organization and
modernization/consolidation works of the two building

. The provision of research tools and equipment for three laboratories with specific
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interdisciplinary biological chemistry, united in the new ICT research center, will ensure the
functionality of the following laboratories:i)(- Chemoinformaticslaboratory; i) - Chemical
bookstore laboratory;ii{) - Chemical synthesis, characterization and analysis laboratories. The
thermal power plant, reagent transfer station, IT and communication systems are located in the C20
Materials warehouse.

The labortoratories will be set up with higherformance equipment including automated
imagining and multimode microplate reader, automated liquid handling and acoustic transfer of
nanovolumes platforms, SAXS/WAXS diffractometer with GISAXS module, polarized and
fluorescence optical microscope with hot stage, benchtop NMR spectrometepetfttranance

liquid chromatographiyhigh-resolution mass spectrometry, thermogravimetric analysis/ FTIR
Raman, circular dichroism coupled with chiral liquid chromatography, -pegformance
computing and communication system, etc., will place the Center within a rich national and
European scientific networks.

The new Center will offer an integrated research infrastructure, unique in Romania, that allows
extensive physicehemical nvestigations and complete analytical services on the structure of
chemical compounds following approved European proceduMde.r eover , t he
interdisciplinary research infrastructure developed by combining chemical screenimg \datrd
bioassayswvill accelerate the process of discovering new compounds with biological activity. These
compounds will form th&lational Library of Biological Activity Compounds (LNCB).

Description and valorization of the results

The research infrastructure provided by the project will facilitate the collection and quality
management of LNCBG6s chemical compound s-. Thi
OPENSCREENOGSs compounds coll ection thrHdghgh th
capacity, systematic and automatic biological screening workflow of chemical compounds in
LNCB, will be implemented. The LNCB will enable the scientific community to explore chemical
space with the goal of developing new molecular structures trablef@cathe clinic and the drug
industry.

The complex and higperformance equipment, mandatory to organize an integrated system of
research laboratories dedicated to synthesis, structural characterization and primary biological
evaluation, will facilitate the increase of ICT competitiveness and attractiveness for new
cooperation initiatives at national, regional and European levels. Moreover, the infrastructure will
afford to continue the current topic research to a superior level and allow new resesntbngdi by
developing complex drug discovery projects, agricultural agents, cosmetics, etc.

The training programs through the project implementation pviblvide a framework to develop
strengths, encourage innovation and vdost adherence to high easch standards of human
resource.

Overall, it is RGOPENSCREEN's focus on a higuality compound library and modern research
infrastructure that strengthens our attractiveness as a location that facilitates the research scientific
community with knowledg exchanges, access to perform tests, determinations and analysis on
stateof-the-art equipment and exploring the chemical space through a unigue compound collection.

YC,WM . 3 ] .
e '\ @ RO ICT - Interdisciplinary Center for Smart
. DY Specialization in the Field of Chemical Biology,
o

OPENSCREEN RO-OPENSCREEN
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(MULTI)FUNCTIONAL IONIC POLYMERS. SYNTHESIS, MATERIALS
DESIGN, APPLICATION

Marcela MIHAI
Petru Poni Institute of Macromolecular Chemisi#yl A Aleea Grigore Ghica Voda, 1ag00487,

Romania
marcela.mihai@icmpp.ro

The multifunctional materials, obtained through the synthesisuaadf a wide range of synthetic

and natural ionic polymers, with preestablished functions and architectures represent an interesting
and dynamic research field, both from basic research and application perspective. The use of
polyelectrolytes in multicorgment systems is based on their ability to interact, through
electrostatic interactions, with species of opposite charges, which can be anicracromolecular
compounds in solution or with charged surfaces. Thus, polyelectrolytes with opposite charges
interact with each other resulting polyelectrolyte complexes, materials with properties that are
fundamentally different from the starting compounds. The complexation property of
polyelectrolytes leads also to the formation of polyelectrolyte multilayers.

Our studies followed (above scheme): (1) synthesis of (multi)functional ionic polymers: linear,
grafted and crosslinked [1]; (2) development of complex nanostructured materials as
(micro)particles-sahtido beanmpo Ji2t]e iedl oy nderganic ma
compounds and polyions [3] or layky-layer polycation/polyanion deposition [4]; (3) use of
complex (composite) materials in medicine (materials with intrinsic antimicrobial activity,
controlled dosing and release systems) and in enwieotal protection (specialized / specific
sorbents for removal of priority organic and inorganic pollutants from simulated and real water).
The studies aim to elucidate the role of the initial components and the influence of various synthesis
parameters othe structure and morphology of new materials, developing of new materials with
ionic/ionizable functionalities and with targeted applications in water cleaning and in medicine.

1. Racovita S., Trofin M.A,, Loghin D.F., Zaharia M.M., Bucatariu F., Mihai Wasiliu S., Int. J. Mol. Sci. 22 (2021) 9321;
Racovita S., Lungan M.A., Vasiliu A.L., Vasiliu S., Mihai MChemistrySelect 6 (2021)113.
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