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Antimicrobial resistance (AMR) drives the urgent need for rapid diagnostic tools and new
therapeutic options. Antimicrobial peptides (AMPs) are promising candidates to combat AMR thanks
to their broad-spectrum activity, unigue mechanisms of action, and relatively low toxicity.

We designed de novo AMP sequences, PACHAO1 and PACHAO2, with identical amino acid
composition but distinct primary sequences and secondary structures. Both peptides displayed poor
solubility in Mueller-Hinton Broth (MHB, the standard medium for microdilution antibiogram assays),
hampering accurate assessment of their antimicrobial activity. Suspecting peptide aggregation with
MHB components, a refined medium (rMHB) was employed and allowed a 4- to 8-fold increase in
solubility of PACHAQ2. It enabled to determine the minimal inhibitory concentration (MIC) of PACHO2
against S. qureus at 8 mg/L.

Despite their lack of solubility in complex media, the capacity of AMPs to interact with bacterial
membrane give them strong potential for bacterial detection and identification when immobilized.
Using surface plasmon resonance imaging (SPRi), PACHAO1 and PACHAOQ2 forms (N- or C-terminal
anchoring with or without N-acetylation) were investigated to optimize their performance for bacterial
detection. The development of a multi-AMP SPRi platform integrating the PACHAs allowed real-time
bacterial identification, highlighting its potential for rapid diagnostic applications.!
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The development of bacterial biofilms on medical devices contributes to nosocomial infections,
leading to increased morbidity, mortality and costs?®. Biofilms are structured communities of
bacterial cells embedded in a self-produced extracellular polymeric matrix composed of
proteins, polysaccharides, and nucleic acids. This matrix offers strong protection against
environmental stresses and antimicrobial agents, making biofilm-associated bacteria up to
1000 times less sensitive to antibiotics than their planktonic states?. In addition, the World
Health Organization continues to warn of the rise of antibiotic-resistance in bacteria. In this
context, innovative non-antibiotic solutions to treat bacterial biofilms are crucial. Foam
flow cleaning has demonstrated partial efficacy in the removal of bacterial biofilms3. More
recently, surfactant foams have shown promise under static conditions for the removal of dust
particles, leveraging the mechanical forces exerted at the air-liquid interface*.

The poster will present novel results regarding the degradation of P. aeruginosa
and S. auerus biofilms, the most common pathogens in hospital-acquired infections. We show
that surfactant foams are significantly more efficient than surfactant solutions in reducing
24 h mature biofilms. The influence of the surfactant type is also studied.
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Nowadays, biological contamination especially bacterial are a major concern regarding healthcare but
many other including food industry and defense. While it takes up to 10 years to put a new antibiotic
on the market, bacteria could acquire resistance to an antibiotic in just a week (1). In France in 2015,
more than 120 000 cases of multidrug-resistant bacteria leading to more than 5500 deaths (2).
According to forecast, by 2050 death caused by superbugs could reach 238 000 persons (3). Urging the
need to finds new ways to fight against bacterial contamination. Although bacteria on their planktonic
form tends to be sensitive to environmental stresses and therapeutics agents, they have a tendency
to form biofilm. Surface attached communities protected by a polymeric matrix exacerbating the
development of resistance(4).

Therefore, effective ways to fight against bacterial contamination would be to prevent adhesion and
biofilm formation in the first place. To do so, research focus on two main strategies, preventing
bacteria’s adhesion through super hydrophilic, super hydrophobic or micro/nanopatterned surface (5).
The second strategies consist on a biocidal approach, either by surface releasing antibacterial
compound or by grafting those antibacterial compounds on the surface for a contact killing approach

(6).

Among all deposition techniques in surface chemistry, cold atmospheric plasma turns out to be great
versatile techniques to achieve this goal. Allowing a greener chemistry by making solvent free plasma
polymer coating and having a lesser energy consumption than low pressure deposition. Moreover,
those plasma are non-thermal making them suitable for a wide range of substrate materials (plastic,
metals, glass, textile) (7,8).

During my PhD, my goal will be to use a DBD-CAP (Dielectric barrier discharge Cold Atmospheric
Plasma) deposition to obtain a plasma polymeric thin layer that will act as an anchoring point that I'll
use to integrate NPs (TiO2, ZnO) to generate ROS but also Ag NPs for a contact killing strategies. Other
ways to use the plasma polymeric layer will be to use it to graft antimicrobial peptide. The possibility
and effectiveness of combining NPs and AMPs for a synergistic effect will be investigated. Coating will
be characterized with common physical and chemical techniques (Water contact angle, Profilometry,
Ellipsometry, FTIR, XPS, QCM-d) and effectiveness toward bacterial contamination will be assessed
through microbiological test of viability and adherence using model bacteria (E. coli, S. Epidermidis).
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Despite progress in targeted therapies, nearly half of metastatic melanoma patients remain
unresponsive or develop resistance. Prominin-2 (PROM2), recently identified as an early metastasis
biomarker, can be specifically inhibited using its antisense oligonucleotide (ASO), anti-PROM2.!

We aim to develop reliable bioconjugates of hybrid anisotropic plasmonic nanoparticles with a silica-
coated gold core, loaded with anti-PROM2 and functionalized with anti-PRAME antibodies for active
targeting (Figure 1a).

Gold nanoparticles (AuNP) are efficient for photothermal therapy thanks to their localized surface
plasmon resonance in the near-infrared (NIR) range tuned to biological windows, particularly in
anisotropic shapes (nanorods (AuNR), bipyramids (AuBP)). The temperature elevation under NIR
irradiation enables a selective tumor cell ablation while sparing surrounding tissues.

Different morphologies are compared, allowing the evaluation of the impact of tip sharpness on
cellular internalization. AuBP were synthesized via a seed-mediated method using polycrystalline
seeds?(Figure 1c), while AuNR used monocrystalline ones®. We successfully reproduced both synthesis
and obtained stable particles. By varying the seed volume, we tuned the AuBP aspect ratio, yielding a
wide range of plasmon resonance including the biological window (Figure 1b). Silica coating was
achieved using a protocol adapted from AuNR3, with shell thickness controlled by adjusting the TEOS
amount (Figure 2d).

Later on, we aim to perform surface functionalization with ASO. Laser irradiation experiments will
assess thermal elevation, comparing AuBP and AuNR. Photothermal ASO release tests will follow, with
in vitro evaluations to determine system effectiveness. The best results will be tested in vivo.
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Figure 1: a) Schematic representation of ASO release on plasmonic nanohybrids under laser irradiation; b) UV-Visible study of the plasmonic

bands of AuBP as a function of the seed volume added; c) TEM image of AuBP with a plasmonic band at 900 nm d) TEM image of AuBP with

a silica layer of 8.5 + 1.4 nm.
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Improving patients' monitoring between dialysis treatment sessions is desirable to adjust the
therapy and offer a better quality of life for patients suffering from kidney failure. For instance,
urea concentration in blood is low post-dialysis, but it does not reflect its concentration in the
interstitial fluid (ISF) bathing the tissues. After treatment, a significant rebound in urea
concentration in blood is often observed, indicating the release of urea from non-purified tissues
towards this compartment. A wearable, biocompatible, electrochemical sensor able to
continuously monitor markers in the ISF could therefore present a high interest to enhance
dialysis treatment quality by adjusting time between sessions. In particular, devices composed
of microneedles able to uptake mini-invasively interstitial fluid and electrochemical sensors for
performing in-situ its analysis are of high interest. An lon-Selective-Electrode (ISE) measures
a potential dependent on the selected ion activity according to the Nernst equation and offers
high sensitivity and selectivity for the specific detection of ionic species in biological
environments thanks to an lon-Selective Membrane (ISM). Integrated into wearable sensors,
ISEs open the way to numerous applications in monitoring, understanding biological processes
and assisting in diagnosis. The use of biocompatible ISE sensing materials is however crucial
for the development of wearable devices including these sensors in direct contact with
biological fluids such as ISF.

We therefore herein explore the development of ISM formulations based on biocompatible
materials to prevent undesired immune responses, comply with the regulation and enable mid-
to long-term monitoring on the person. Different formulations of ISM were screened and
characterized for potassium and urea sensing. In the presentation, we will detail their
electrochemical performances and the perspectives for their integration in a wearable device.
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Chalcogenide (ChG) glasses are transparent in the mid-infrared region, making them highly
promising materials for the development of devices such as chemical and biosensors. The
main challenge lies in surface functionalization of such surfaces with organic monolayers. To
functionalize the ChG glasses, the thiol groups available on the surface were used to react
with the maleimide groups of heterobifunctional linkers bearing a terminal biotin.!! A lysine-
based spacer not only bridges the maleimide and biotin groups but also introduces
electroactivity through its positively charged ammonium group (NHs"). When combined with
the intrinsic electro-patterning capabilities of ChG glasses, this strategy enables the spatial
definition of bioactive domains with selective probe functionality. B This work provides
fundamental insights into the chemical, electrical, and optical interactions at functionalized
ChG glass surfaces, paving the way for advanced biosensor fabrication, including DNA
microarrays and other multiplexed diagnostic platforms.
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Figure: Formation of electroswitchable monolayers for biodetection.
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Environmental pollution poses a major threat to health and biodiversity. Aligned with the European
Union’s programme ZERO-POLLUTION, the BioSensei project addresses this challenge through a real-
time, multiplexed, end-to-end, on-site optical and electrochemical monitoring system. Using cellular
responses, this hybrid biosensor targets biotic and abiotic pollutants in water (i.e., nitrates,
phosphates, endocrine disruptive chemicals, PFAS, and toxins).

To this purpose, immobilisation of genetically engineered bacterial cells on the transducer surface is
required. Moreover, this project follows a Safe-and-Sustainable-by-Design (SSbD) framework,
necessitating rigorous risk assessments, thus preventing environmental release of modified bacteria.
Additional constraints include maintaining a metabolic activity for ideally a month, avoiding optical or
electrochemical interference, and ensuring rapid diffusion of analytes from the environment to the
bacteria and then to the transducers.

In that regard, a layer-by-layer encapsulation of cells in alginate microbeads, coated with poly-L-lysine
(PLL) is performed to confine a model whole-cell sensor (P. putida with a rhamnose-induced Green
Fluorescent Protein production). This approach minimises capsule swelling and bacterial release while
maintaining cell viability, as demonstrated by Laser Scanning Confocal Microscopy.

Cryo-Scanning Electron Microscopy images of encapsulated cells revealed a uniform bacterial
distribution inside and on the capsule surface. The sensing activity of the model cells in single use,
measured using fluorescent scanning spectroscopy, retained 84% one week after encapsulation and
storage at room temperature, and 37% three weeks after, compared to the activity on the day of
encapsulation. Experiments also confirmed that the PLL layer does not impede diffusion of analytes or
pollutants. Strategies are evaluated to enhance performance of immobilised cells in a reusable fashion,
including sample preparation, cell load or oxygen supplementation in the sensor chamber.

Finally, integration of cell-loaded capsules onto electrochemical sensor interface is underway, with
strategies being explored to enhance compatibility at the transducer surface while covalently grafting
capsules onto the surface.
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3D bioprinting is a tissue engineering technique that uses bioinks - living cells embedded in a matrix
- to mimic cells environment and create complex biological models. However, the shear stress from
extrusion can reduce cellular adhesion and viability. To counter this, a bioink incorporating porous
poly(D, L-lactic-co-glycolic acid) (PLGA) microparticles (mPs) as cellular scaffolds was developed?.
Post-printing, cells remodel the bioink by degrading the mPs, a process that can take months,
exceeding the required tissue growth period. This work aims to design new mPs with active
degradation by chemically coupling PLGA with a peptide containing a domain cleavable by cellular
metalloproteinases (MMPs), enzymes secreted by cells?. After printing, MMPs will cleave the
peptide to induce rapid and time-controlled degradation. The synthesis of the PLGA-peptide
conjugate was verified by FT-IR, *H NMR, and DOSY NMR, with the latter indicating a diffusion
coefficient equivalent to that of PLGA. From this conjugate labeled with rhodamine B, the mPs were
successfully elaborated. Scanning electron microscopy (SEM) and confocal microscopy (CM)
enable the characterization of mPs size and porosity. Peptide coating strategies were explored to
enhance cell adhesion and proliferation®, as an indirect means of accelerating mPs degradation.
Fluorescence spectroscopy was used to compare the degradation of the mPs by collagenase B
(MMP) for preliminary tests. Cleavage of the coupled peptide was monitored by measuring the
fluorescence of the released sequence.
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Abstract

Mechanical forces play a key role in colon tissue homeostasis and tumour progression. In mice, we
show that physiological high-frequency pulsatile myogenic stresses maintain homeostatic stem cell
levels through Ret-dependent mechanosensitive signalling, while pathological tumour growth
pressure abnormally over-activates Ret upstream of B-catenin, driving hyperproliferation and tumour
initiation in an APC+/— context representative of 85% of human colorectal cancers. Such physiological
pulsatile and pathological constant stresses were mimicked by magnetic manipulation of
ultramagnetic liposomes (UMLs) stabilized in the connective tissue of the colon in vivo. UMLs are
small lipid vesicles densely loaded with magnetic nanoparticles, which makes them highly sensitive to
external magnetic fields while keeping them biocompatible.

Constant-pressure—induced nuclear translocation of B-catenin overstimulates the production of
Lgr5+ stem cells, leading to early tumour formation. Pharmacological inhibition of Ret reverses these
effects. Our results identify mechanical pressure as a driver of Ret- and B-catenin-dependent
tumorigenesis and highlight mechanotransduction as a key contributor to tumour heterogeneity and
progression
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Abstract

The rise of antimicrobial resistance calls for innovative strategies to control pathogenic
bacteria. One promising avenue is to exploit commensal bacteria secreting antibacterial
peptides that Kill target pathogens. However, such an approach requires to activate the
production of molecules of interest at desired times. This might be attained by triggering
molecular production via signaling molecules involved in controlled cell-to-cell communication
cascades.

In this study, we thus focus on an intercellular interaction cascade composed of three steps:
(i) a producer strain secretes a signaling peptide; (ii) a receptor strain detects this signal and
activates specific pathways leading to the secretion of antimicrobial molecules, (iii) which act
against a target pathogen.

Secretion Activation Secretion Eradication 3
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Signaling Antimicrobial

strain 2: Receptor Pathogen lysis

peptide peptides
More specifically, we have investigated the influence of the composition and the physical
properties of the medium surrounding the cells on the propagation of the signaling molecules
between producer (1) and receptor (2) strains. To this aim, we used a bacterial system
composed of a producer strain secreting the signaling peptide and a receptor strain equipped
with a luminescent reporter system. Physically-separated co-culture of both strains was
performed in a compartmentalized device in which the two strains are separated by a 0.2 pm-
pore size membrane. Emission of luminescence is triggered only when the signaling peptide
successfully diffuses across the membrane, providing a direct and quantifiable readout of
communication efficiency.

By comparing liquid and gel-based environments, we show that the physicochemical
properties of the medium affect peptide diffusion, signal perception, and activation dynamics.
The source of carbon used in the medium also impacts the cellular response. These findings
demonstrate the potential of biomaterial-assisted control of bacterial signaling as a foundation
for designing smart probiotic systems capable of inhibiting pathogens over controlled time span
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Bacteriotherapy has emerged as an effective strategy to combat bacterial infections prevalent in skin
wounds, particularly those associated with diabetic ulcers and burns. In this contest, we found that the
supplementation of hydrogels with honey enhanced the potential of Staphylococcus epidermidis, a
skin commensal bacterium, to inhibit the growth of Pseudomonas aeruginosa. In this study, we varied
the concentration of S. epidermidis encapsulated in the hydrogels with and without honey. After
gelation, we inoculated P. aeruginosa on the surface on the hydrogel and 24h later, we observed a
remarkable difference in morphology and size of the colony of P. geruginosa in presence of either
honey or S. epidermidis. Importantly, a distinct absence of P. aeruginosa colony was noted in the
agarose + honey hydrogel at the two highest concentrations of S. epidermidis. These observations
suggest that S. epidermidis and honey, alone or together, create an unfavorable environment for P.
aeruginosa growth. Also, combining honey with S. epidermidis inhibits the growth of P. aeruginosa, in
a concentration-dependent manner. The results of our experiment on the hydrogels excluded a direct
effect of the viscoelastic or hydration properties of the hydrogels on P. aeruginosa growth whereas
the ATR-FTIR fingerprint of the solution extracted from this hydrogel suggests a crucial role of the sugar
catabolism by S. epidermidis in honey-containing hydrogels, probably triggered by P. aeruginosa. These
anti-pathogen effect of encapsulated S. epidermidis enhanced by honey could advance the use of
bacteriotherapy in developing therapeutic dressings to prevent bacterial infections associated with

skin wounds.
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Bacterial resistance to antibiotics, also called antibioresistance, is increasing and “could cause 10 billion
deaths each year by 2050” according to the World Health Organization [1]. An alternative to antibiotics
is phagotherapy, which involves bacteriophages. These bacterial viruses are extremely specific to their
bacterial hosts. In order to be able to treat a maximum of bacterial infections, a large phage library is
needed. However, some studies [2,3] have recently highlighted difficulties associated with
bacteriophages storage, notably due to vials material composition. Phages suspension stability is
impacted, leading to the infectious titer decrease by several decades over time, which impedes its use
for bacterial infection mediation.

The aim of the study is to develop an antibiofouling coating that prevents bacteriophages, and more
widely proteins, from being adsorbed. An atmospheric pressure plasma assisted deposition equipment
is used to compare conventional dip-coating to plasma polymers.

PEG-like and zwitterionic compounds are generally cited as having a good antibiofouling aptitude [4,5],
which explain the decision to explore their potential to overcome bacteriophages adsorption. After
substrates functionalization the coating is characterized by ellipsometry, FTIR, XPS and QCM-D. The
Quartz Cristal Microbalance with Dissipation monitoring (QCM-D) is used to determine the coating
antibiofouling strength. This technique can quantitatively evaluate the adsorption and desorption
phenomenon at the surface of quartz sensors. PEG-like and zwitterionic coatings have been studied in
that way and appears to be promising candidates to overcome bacteriophages adsorption.

The presentation will detail the chosen monomers and compare the conventional dip-coating method
to atmospheric pressure plasma deposition. Interactions between coatings and bacteriophages will be
discussed using results obtained by QCM-D.
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Nanodiamonds (NDs) with nitrogen-vacancy (NV) centers are promising probes for bioimaging
and quantum sensing (1), but their practical use relies critically on surface functionalization.
Only through controlled surface chemistry can NDs be integrated into hybrid architectures and
tailored to exhibit new properties (2).

We investigate two complementary surface chemistry strategies to endow these NDs with
additional functionalities. In the first, NDs are modified with cysteamine via EDC/NHS coupling,
introducing thiol groups that act as versatile reactive anchors for subsequent chemical
modifications or nanoparticle attachment. In the second approach, NDs are encapsulated
within a tunable silica spacer layer (3) using a sol-gel method (Figure 1). This shell provides a
chemically versatile interface while enabling precise control over ND-environment spacing, a
parameter essential for distance-sensitive applications.

These strategies establish robust routes for tailoring ND surfaces and highlight surface
engineering as the key enabler for exploiting the unique properties of NV centers in advanced
bioimaging and sensing applications.

Figure 1. TEM image of oxidized NDs coated with a layer of silica, with a thickness of 5.0 £ 0.9 nm
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Healthcare-associated infections, also known as nosocomial infections, remain a critical challenge,
largely due to the ability of bacteria to form resilient biofilms on medical and other surfaces.
Conventional antibiotics often fail to eradicate these communities, emphasizing the urgent need for
innovative preventive materials [1]. Biopolymers such as cellulose and chitin are particularly attractive
for surface functionalization owing to their abundance, renewability, biodegradability, and intrinsic
antibacterial potential [2,3].

In this study, we report a simple brushing-based layer-by-layer (LbL) deposition method using chitin
nanocrystals. This surface-functionalization strategy enables precise control over the number of
deposited nanocoatings and promotes nanoscale structuration resulting in finely tuned surface
roughness [4]. The resulting nanostructured films were systematically characterized by AFM under
different deposition conditions. Subsequently, their antibacterial activity was assessed against
Staphylococcus aureus and Escherichia coli to explore the relationship between layer number,
nanoscale architecture, and antibacterial performance. This straightforward and scalable approach
offers a promising avenue for the development of antimicrobial coatings for medical and hospital
surfaces.

Keywords : Biofilms ; Layer-by-layer (LbL) deposition ; Multilayers; Bio-sourced; Nanotopography;
Nanostructured surfaces ; Antibacterial
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The dairy sector can be faced with contamination of raw materials and transformed products by
pathogenic bacteria [1]. Existing methods take a long time to detect the absence of contamination by
these bacteria, ranging from one to several days depending on the method. In addition, these methods
must have very low detection thresholds, regarding the microbiological criterion for these micro-
organisms of “absence of pathogen in 25 g of product”.

Therefore, and in order to release safely the dairy production or in the contrary to stop production or
distribution of contaminated products, it is essential to set-up a method that can quickly confirm the

absence of Listeria monocytogenes, a pathogenic germ, in the products.

In this context, the overall objective of the DEPLASP-BAAG project (DEveloppement d'une
PLateforme de détection rApide et SPécifique de BActéries sur matrices complexes AGroalimentaires)
is to significantly reduce the time required to obtain the first negative result by improving the two
main stages of the analytical process: the enrichment phase and the detection stage using a quartz crystal
microbalance (QCM).

The joint optimization of these two stages will, on the one hand, significantly reduce the
enrichment step by artificially concentrate the sample using magnetic separation and, on the other hand,
lower the detection limit of the QCM by weighting the bacteria through complex formation with heavy
nanoparticles.

To achieve this, two types of nanoparticles were used for now (Figure 1): magnetic nanoparticles
(MNPs) and gold nanoparticles (GNPs); both are functionalized with an anti-Listeria monocytogenes
antibodies. The first (MNPs) are used to separate specific targeted bacteria from other bacteria, using a
magnet whereas the second (GNPs) have a role of mass amplifier. Trapping these heavier complexes (4
to 10 times heavier than a bacterium alone) using a functionalized QCM surface will lead to the creation
of a ‘sandwich type’ device.

With preliminary results, we validate the functionalization pathway, that allows bacteria
captures on surfaces (flat or particles). We also tested different ligands, that shown relative
specificity between species and Listeria strains. These first results are encouraging, but certain
aspects still need to be improved. This raises several questions:
e What is the most suitable ligand (in terms of specificity, selectivity, cost, ...)?
e What would be the ideal particles to use to optimize the capture stage (size,
concentration, composition)?
e What parameters should be prioritized for the detection stage (resonance frequency
value, sensitivity of the quartz, media, flow rate, concentration of MNP) ?
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Figure 1: Sandwich type device for pathogens-particles complexes
trapping on functionalized QCM quartz
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Development of multiplexed biosensors on interferometric optical fibers
for in vivo molecular diagnosis.
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Lab-on-Fiber technology is emerging as a promising platform to overcome the limitations of conventional
analytical methods [1]. The objective of this project is to develop a biosensor based on a 12-core
interferometric optical fiber, functionalized through appropriate surface chemistry modifications, in order to
contribute to the advancement of next-generation biosensors capable of performing remote and multiplex in
vivo molecular analyses in real-time. Preceding work has enabled the identification of the compositions and
thicknesses of the interferometric layers deposited at the fiber tips, improving their sensitivity to refractive
index (RI) variations in the surrounding medium. A proof of concept for bio-detection was demonstrated
using 3025-core image conduits (ICs), where two distinct DNA probes were grafted onto the tip using a
polymeric 3D-printed microcantilever, allowing the detection of a complementary DNA strand, while using
a secondary strand as negative control [2].

However, ICs are relatively rigid and bulky (1.6 mm in diameter), making them unsuitable for in vivo
applications. To address this limitation, interferometric layers were instead deposited on more flexible 12-
core optical fibers with a diameter of 187 um (Fig.1.a.b). The characterization of 12-core fibers demonstrated
an experimental sensitivity closely aligned with the numerical model (Fig.1.c), supporting their use as a proof
of concept in the device’s biological validation. In parallel, a UV laser-based setup was developed to achieve
localized illumination of non-planar substrates with micrometer-scale precision, covering areas of just a few
hundred um2. To complement this, a photo-grafting protocol utilizing a photosensitive crosslinker was
established (Fig.1.d.e). Upon localized UV activation, this crosslinker enabled the precise immobilization of
two distinct DNA probes on glass slides (Fig.1.), as well as the successful grafting of Cyanine3-NH2 (Cy3-
NH2), a model fluorophore probe, onto ICs (Fig.1.g). The following steps will be dedicated to the transition
toward grafting and detecting proteins in media of increasing complexity, ultimately simulating real
physiological conditions.

Keywords: interferometric optical fibers, multiplexed detection, biosensors, surface functionalization.
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Figure 1: a. 12-core optical fiber cross-section; b. Schematic representation of the interferometric layers on top
of the optical fiber core; c. Comparison between the simulated bulk sensitivity and the experimental sensitivity at
discrete wavelengths. Schematic representation of the surface chemistry on: d. glass slide; e. IC. Results of the
functionalization of: f. DNA on a glass slide revealed with streptavidin-phycoerythrin (SAPE) binding to the
biotinylated complementary DNA strand; g. Cy3-NH2 on IC.
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Nanobéatonnets d’or hybrides recouverts de silice pour la chimio et la photothérapie
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Mon travail de recherche porte sur 1’élaboration d’une nanoplateforme hybride a base de nanobatonnets
d’or (AuNR) pour le traitement innovant du cancer du sein triple négatif.

Les AuNR sont depuis plusieurs décennies, largement utilisés pour des applications biologiques incluant
la délivrance de médicament, la thérapie photothermique ou 1’élaboration de biocapteurs. Les AuNR
présentent un intérét majeur grace a leur résonance plasmonique de surface localisée (LSPR), leur forme
anisotrope et la possibilité d’adapter leur rapport d’aspect pour correspondre aux fenétres biologiques
d’absorption.

La synthése des AuNR repose sur 1’utilisation de CTAB, indispensable pour la stabilité colloidale mais
reconnu pour sa cytotoxicité. Plusieurs stratégies de chimie de surface ont été développé pour remédier
a ce probleme.

La premiére est de substituer le CTAB par des citrates, facilitant I’accés a la surface pour le greffage
d’ADN double brin marqué par fluorophores. Ce systéme ouvre la voie au suivi du relargage de génes
thérapeutiques par fluorescence (FRET).

La seconde porte sur 1’enrobage d’une silice poreuse épaisse et homogeéne en contrdlant les étapes
d’hydrolyse et de condensation du TEOS, dérivé du procédé Stober, permettant de créer des
nanoparticules « ceeur-coquilles » adaptées au chargement de la doxorubicine (DOX). L’étude montre
que I’adsorption du médicament est efficace et que sa libération est accélérée en milieu acide (pH 5,5),
condition proche de I’environnement tumoral, par rapport au pH physiologique (7,4).

DOX release

Ces deux stratégies employ€es préservent la  AyNR@SiO,-DOX
forme des AuNR ainsi que leurs propriétés

optiques  tout en  augmentant leur @ \ -

biocompatibilité et stabilité.

L’ensemble constitue une stratégie combinant IR irradiation- LL e
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Mots clés : Nanobatonnets d’or ; LSPR ; revétement de silice ; biomatériaux ; nanoparticules a structure
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Development of an immunomagnetic separation device to recover CD34 stem cells from cord
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This project involves the development of an immunomagnetic separation device for the isolation,
guantification and recovery of CD34+ stem cells from complex media such as cord blood.

CD34 were discovered in 1984 as an antigen on haematopoietic stem cells [1]. These stem cells are early
multipotent progenitor cells which can differentiate into several types of cells useful to the human body.
The cord blood is a major source of CD34+ stem cells but rare (less than 2% in the cord blood)[2]. These
stem cells are clinically used in applications such as regenerative medicine and cancer therapy [3, 4]. In
this project, we propose to develop a reusable microfluidic device for the recovery of CD34+ stem cells
which can be easily transferred to patients without the use of immobilizing drugs. This project will
undergo four major steps: 1) Development of a specific biointerface for the capture of CD34+ stem cells
on a solid substrate 2) Transposition of the specific biointerfaces onto magnetic nanoparticles 3)
Reversible capture study of CD34+ cells using elution buffers for cell liberation 4) Generalization of
previous steps and implementation in an immunomagnetic separation device for recovery of CD34+
stem cells from complex media such as cord blood. In this poster, we present the successful grafting of
antibodies on a gold substrate using surface functionalization process with Thiol Self Assembled
Monolayers (SAMSs) and the characterization of the biointerface using Infrared Spectroscopy (IR) and
X-ray Photoelectron Spectroscopy (XPS). Since pure CD34+ stem cells are costly (5000 €/ 1 million
cells), we present a static and dynamic capture test using Human Umbilical Vein Endothelial Cells
(HUVEC) which also express CD34 markers but at a lower level. The static capture test shows a
specificity of 76 % despite lower level of CD34 expression on HUVEC cell surface and the dynamic
capture test using Quartz Crystal Microbalance (QCM) with quantification analysis also shows the
capture of 10,4k cells captured out of 50k cells.
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Among food contaminating agents, Bacillus cereus, a Gram-positive spore-forming bacteria,
poses serious problems for both consumers and food industry?. It is the primary microbe associated
with baby food, third agent responsible for collective foodborne outbreaks in Europe and third leading
foodborne pathogen in China®. The most dangerous species of the B. cereus group is Bacillus anthracis,
the etiologic agent of anthrax, which causes a highly lethal disease in both humans and animals.
Aptamers selected against B. cereus spores can be integrated into diagnostic aptasensors that function
without the need for spore germination or lysis. Therefore, we speculate, here, that using a
combination of aptamers that recognize B. cereus spores will allow targeting multiple epitopes at their
surface, which will provide an enhance diagnostic sensitivity. For this, we tested three different
aptamers already characterized for their binding to spores of various B. cereus strains, including. B.
anthracis, named BAS6R in salade samples.
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Title: Magnetic hyperthermia coupled to siRNA deliverance to the cytosol for cancer treatment
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Nanoparticles, positioned at the interface of nanotechnology and biomedicine, are typically
smaller than 100 nm, enabling them to cross biological barriers, penetrate cells, and respond
to external stimuli. In this project, we focus on the use of magnetic nanoparticles (MNPs) to
induce cancer cell death through magnetic hyperthermia. When exposed to an alternating
magnetic field, MNPs convert magnetic energy into heat, leading to thermal damage,
enhancing chemotherapeutic activity, or triggering controlled drug release. Their efficacy,
however, is limited by endosomal entrapment and aggregation, which reduce heating
capacity. To overcome this, we designed core—shell nanoparticles (y-Fe,0s—Si0O,) with an
outer layer that can be functionalized. We then linked histidine-rich peptides to promote
endosomal escape via a “proton sponge effect” and enable nanoparticles to diffuse in the
cytosol through cleavable disulfide bonds.

To further improve therapeutic efficiency, the strategy also involves grafting siRNA targeting
anti-apoptotic proteins (survivin, HSPs) or doxorubicin, thereby combining thermal and
chemical effects. Both siRNA and drugs are designed for cytosolic release via intracellular
disulfide cleavage, thus amplifying cancer cell death.



