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Modification of poly(dimethyl siloxane) surfaces with an antibacterial claraminederivative through click-chemistry grafting
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PDMS is one of the most used materials in biomedical field but due to its hydrophobic character it is subject to bacterial adhesion and biofilm formation. Prevention of bacterial adhesion by contact-killing surface is one of the promising strategies even if the bacterial resistance toward classical active molecules complicates the antibacterial fight. PDMS surface with alkyne groups was covalently modified by an azidated claraminederivative, through the simple and orthogonal CuI-catalyzed Huisgen 1,3-dipolar cycloaddition click addition. The azidated claramine derivative was prepared in a four-step synthesis from deoxycholic acid and the alkyne groups were introduced onto the PDMS surface via a silanization reaction. XPS analysis have demonstrated the covalent immobilization of claramine with a total conversion of the azide group into a triazole ring. Fluorescent microscopy has showed an antibacterial activity of the modified surface against both Gram -(Escherichia coli) and Gram + (Staphyloccus epidermidis) bacteria which may come from an electrostatic attraction leading to a bacterial membrane destabilization. These results confirmed the importance to use a chemioselective reaction to control the orientation of covalently immobilized antibacterial molecules in order to keep their activity. PDMS surfaces based on claraminederivative can be potentially useful for the elaboration of biomaterials preventing biofilm formation and addressing the issue of antibacterial resistance.

Introduction

PDMS, or silicone, is a well-known biocompatible material currently used in medical devices such implants [START_REF] Abbasi | Hydrophilic interpenetrating polymer networks of poly(dimethyl siloxane) (PDMS) as biomaterial for cochlear implants[END_REF] , catheters [START_REF] Stenzelius | Catheterassociated urinary tract infections and other infections in patients hospi-talized for acute stroke: A prospective cohort study of two different sili-cone catheters[END_REF] or contact lenses [START_REF] Chen | Biopolymer brushes grown on PDMS contact lenses by in situ atmospheric plasma-induced polymerization[END_REF] . But due to its hydrophobic nature, PDMS is likely to be colonized by bacteria and also by proteins or biomolecules [START_REF] Li | Surface modification of silicone for biomedical applications requiring long-term antibacterial, antifouling, and hemocompatible properties[END_REF] . Bacterial adhesion could lead to biofilm formation which corresponds to an adhered microbial population grouped in community with other cells, embedded in a biopolymer matrix [START_REF] Flemming | Biofilms: An emergent form of bacterial life[END_REF] . Bacteria in biofilm mode are protected against any treatments and lead to unsolved infections causing devices failure, removed of biomaterials and even death [START_REF] Campoccia | A review of the biomaterials technologies for infection-resistant surfaces[END_REF] . Prevention of biofilm formation seems clearly preferable to any treatment.

One strategy to prevent bacterial contamination and biofilm formation is the covalent immobilization of (macro)molecules on the surface of biomaterials in order to bring them an antiadhesive property to repel bacteria or a bactericidal property to kill adhered bacteria [START_REF] Riga | Polymer-based surfaces designed to reduce biofilm formation: from antimicrobial polymers to strategies for long-term applications[END_REF] . The majority of the studies are based on antiadhesive (or antifouling) PDMS through hydrophilic polymers (e.g., polyethylene glycol) or zwitterionic polymers (e.g., polysulfobetaine) [START_REF] Li | Surface modification of silicone for biomedical applications requiring long-term antibacterial, antifouling, and hemocompatible properties[END_REF][START_REF] Zhang | Anti-fouling coatings of poly(dimethylsiloxane) devices for biological and biomedical applications[END_REF] . But the complex process of bacterial adhesion, involving many parameters, makes it very complicated to develop a "universal" antiadhesive strategy able to completely inhibiting bacterial adhesion. Some works deal with the elaboration of bactericidal/bacteriostatic PDMS by grafting cationic polymers [START_REF] Li | Antimicrobial functionalization of silicone surfaces with engi-neered short peptides having broad spectrum antimicrobial and salt-resistant properties[END_REF] or antimicrobial peptides [START_REF] Wang | Surface-initiated RAFT polymerization of p (MAPOSS-co-DMAEMA+) brushes on PDMS for improving antiadhesive and antibacterial properties[END_REF] , which act directly on the bacterial integrity [START_REF] Lam | Review of silicone surface modification techniques and coatings for antibacterial/antimicrobial applications to improve breast implant surfaces[END_REF] .

The greatest challenge in order to not decrease or lose the activity of the active compound after its covalent immobilization is (i) not to use reactive functions involved in the antibacterial activity (ii) to have a suitable orientation of the molecule once immobilized. It is therefore important to use an orthogonal and chemoselective reaction. The click chemistry reaction possesses these advantages and also the creation of a long-term stable bound [START_REF] Qin | Biofunctionalization on alkylated silicon substrate surfaces via "click" chemistry[END_REF] . This reaction can occur thanks to copper(I)-catalyzed azide-alkyne Huisgen 1,3-dipolar cycloaddition (CuAAC) [START_REF] Favel | Grafting of poly(ethylene glycol) on click chemistry modified Si(100) surfaces[END_REF] . It has been used to design killing-contact surfaces through the formation of a stable triazole group between surface and active molecules on glass [START_REF] Hasan | Surface design for immobilization of an antimicrobial peptide mimic for efficient anti-biofouling[END_REF] , silicon [START_REF] He | Immobilization of an antimicrobial peptide on silicon surface with stable activity by click chemistry[END_REF] or graphene [START_REF] Huang | Covalent attachment of chitosan to graphene via click chemistry for superior antibacterial activity[END_REF] but never on PDMS.

Since the last decades, multi-drug resistant (MDR) bacteria have emerged and have been declared as a global health threat [START_REF] Fernandes | Antibacterial discovery and development--the failure of success?[END_REF][START_REF] Clardy | New antibiotics from bacte-rial natural products[END_REF] . Indeed, due to the overuse and misuse of antibiotics and others biocides, bacterial adaptation leading to resistance phenomenon has been accelerated. Moreover, discovery of new antibiotics has declined over the past 20 years [START_REF] Butler | Antibiotics in the clinical pipeline at the end of 2015[END_REF] . To overcome this problem, the development of new active compounds is one the major issue in the field of antibacterial fighting (in solution or on surface) [START_REF] Kong | Recent advances in antibacterial agents[END_REF] . For this purpose, more and more attention is being given to molecules of natural origin [START_REF] Rossiter | Natural products as platforms to overcome antibiotic resistance[END_REF][START_REF] Glinel | Antibacterial surfaces developed from bio-inspired approaches[END_REF] . The most important class of such molecules are the antimicrobial peptides (AMPs) but none of them has been approved due to their proteolytic degradation, high cost, low availability and recent bacterial resistant appearance [START_REF] Niu | Rational design of dimeric lysine N-alkylamides as potent and broad-spectrum antibacterial agents[END_REF] .

Besides AMPs, polyaminosterol compounds such as squalamine 1 and claramine A1 2 recently appeared as a promising family of antibacterial compounds [START_REF] Alhanout | New insights into the antibacterial mechanism of action of squalamine[END_REF][START_REF] Blanchet | Claramines: a new class of broad-spectrum antimicrobial Agents with bimodal activity[END_REF] (Figure 1). 

Materals and methods

Materials

All solvents were purified according to reported procedures, and reagents were used as commercially received.

Sylgard ® 184 was purchased from DOW chemical company (USA). [3-(2propynylcarbamate)propyl]triethoxysilane (PPTEOS, 90%) was purchased from Gelest.

Methanol, ethyl acetate, dichloromethane, ammonia and petroleum ether (35-60 °C) were purchased from Merck and used without further purification. Column chromatography was performed on Macherey-Nagel silica gel (70-230 mesh). Ethanol (99,8%) was analytical grade and was purchased form Fisher. Copper (II) sulfate pentahydrate (ca. 100%) was purchased from VWR and sodium ascorbate (99%) was purchased from Acros. Ultrapure water purified with the Milli-Q system (Siemens, France) was used in all cases.

S. epidermidis (ATCC 35984) and E. coli (K12 MG1655) strains were stored as frozen aliquots in brain heart infusion (BHI, Bacto, France) broth and 30 % of glycerol at -20 °C.

The LIVE/DEAD Bacterial Viability Kit, L7007 (SYTO ® 9 dye, 1.67 mM / Propidium iodide, 18.3 mM) was purchased form Thermo Fisher Scientific. Phosphate buffered saline (PBS) prepared from the PBS tablets (Gibro, Swiss) and ultrapure water, obtained from a Milli-Q system (Siemens, France) ware autoclaved before use.

Synthesis

Synthesis of bromopropyl deoxycholate 4

In a 50 mL two necked round flask were introduced 3.5 mL of bromopropanol (37 mmol), 20 mL of dichloromethane, 3.3 g of deoxycholic acid (8.44 mmol) and 1 g of paratoluene sulfonic acid (6 mmol). The mixture was heated at reflux under vigorous stirring for 8 hours. The reaction was subsequently concentrated under vacuum and 50 mL of dichloromethane was added. The organic phase was washed 3 times with 25 mL of NaHCO 3 (10%) solution. The aqueous phases were extracted twice with dichloromethane and the combined organic phases were dried over Na 2 SO 4 , filtered, and concentrated in vacuo. The residue was purified by flash chromatography on silica gel (ethylacetate/ petroleum ether (1/1)) to afford the expected product as a viscous oil in 92% yield. NMR 1 H (400 MHz, 

Synthesis of 3-oxo bromopropyl deoxycholate 5

In a 50 mL two necked round flask were introduced 30 mL of toluene, 15 mL of acetone and 3 g of bromopropyl deoxycholate 4 (5.85 mmol). 3g of aluminum tert-butoxide (12 mmol) were subsequently added and stirring was maintained under reflux for 12 hours. 20 mL of H 2 SO 4 solution (2N) was added, and the mixture was stirred for an additional 1 hour.

The organic phase was washed 3 times with 20 mL of H 2 SO 4 solution and 25 mL of water.

The combined organic phases were dried over Na 2 SO 4 , filtered, and concentrated in vacuo to afford a crude product, which was purified by flash chromatography on silica gel (ethylacetate/ petroleum ether (1/1)). The expected 3-oxo bromopropyl deoxycholate 5 was successfully obtained as a clear oil in 56% yield. NMR 1 H (400 MHz, CDCl 3 ): δ (ppm) = 

Synthesis of 3-oxo azidopropyl deoxycholate 6

In a 50 mL two necked round flask was introduced in 10 mL of DMSO 1.25g of 3-oxo bromopropyl deoxycholate 5 (2.45 mmol). 175 mg of sodium azide (2.69 mmol) were subsequently added (diluted in DMSO as a 0.5M solution) and stirring was maintained at room temperature for 12 hours. Then, 20 mL of water was added and the mixture was stirred for an additional 1 hour and after, 30 mL of ethylacetate were added. The organic phase was washed with NaCl solution. The combined organic phases were dried over Na 2 SO 4 , filtered, and concentrated in vacuo to afford a crude product, which was purified by flash chromatography on silica gel (ethylacetate/ petroleum ether (1/1)). The expected 3-oxo azidopropyl deoxycholate 6 was obtained as a clear oil in 82% yield. NMR [START_REF] Abbasi | Hydrophilic interpenetrating polymer networks of poly(dimethyl siloxane) (PDMS) as biomaterial for cochlear implants[END_REF] 

Synthesis of 3-spermino azidopropyl deoxycholate 7

In a 25 mL two necked round flask were introduced 10 mL of methanol and a mixture of 3-oxo azidopropyl deoxycholate 6 (852 mg, 1.8 mmol), titanium(IV) isopropoxide (1.6 g, 7.2 mmol) and spermine (1 g, 5.4 mmol). This mixture was stirred under argon at room temperature for 24 hours. After cooling the flask at -78°C, sodium borohydride (136 mg, 3.6 mmol) was then added, and the resulting mixture was stirred for additional 12 hours. The reaction was then quenched by adding water (4 mL). Stirring was continued at room temperature for 1 hour. Then, the reaction mixture was filtered over a pad of Celite, which was subsequently rinsed with NH 4 OH and methanol. The mixture was concentrated in vacuo to afford the expected crude compound, which was purified by flash chromatography on silica gel using CH 2 Cl 2 /MeOH/NH 4 OH (7:3:1) as eluent. The expected 3-spermino azidopropyl deoxycholate 7 was obtained as a viscous yellow oil in 34% yield. NMR [START_REF] Abbasi | Hydrophilic interpenetrating polymer networks of poly(dimethyl siloxane) (PDMS) as biomaterial for cochlear implants[END_REF] 

PDMS preparation

PDMS was prepared following the manufacturer's instructions. Briefly, silicone elastomer base and curing agent (Sylgard® 184) at a ratio of 10:1 (w/w) were mixed and poured into a flat petri dish. Then, the mixture was degassed under vacuum, until all the air bubbles formed during mixing were removed, and cured at 100°C for 40 min in an oven. The cured PDMS film at a thickness of around 1 mm was cut into 10×10 mm 2 pieces for further chemical modification and analysis.

Chemical modification of PDMS surface

The PDMS substrates were subjected to UV-Ozone treatment (Jelight Company, Inc.) for 45 min. A low-pressure mercury (Hg) vapor lamp with an average intensity from 28 to 32 mW/cm 2 at 253,7 nm at a distance of 2,5 cm is used in the UV-Ozone equipment.

Immediately after, the PDMS substrates were immersed in an ethanol/water (21/9 mL) solution containing 511 µl (50 mM) of PPTEOS. After, the solution was slightly shaken at room temperature overnight to obtain PDMS-PPTEOS. Then, the PDMS-PPTEOS samples were rinsed with 70% ethanol and dried at least 3 h at room temperature under vacuum and were kept in a sealed container with argon at 4°C until next step or analysis.

The PDMS-PPTEOS substrates were immersed in 15 ml of methanol containing about 15 µmol of claramine derivative, 2 mol% of copper (II) sulphate and 10 mol% of sodium ascorbate with regards to claramine derivative content. Then, the system was slightly shaken at room temperature during 24 h. After, the obtained samples (PDMS-clar) were washed with methanol and dried 3 h at room temperature under vacuum and stored in a sealed container with argon at 4°C until analysis. Characterization 1 H NMR and [START_REF] Favel | Grafting of poly(ethylene glycol) on click chemistry modified Si(100) surfaces[END_REF] C NMR spectra were recorded in CDCl 3 or CD 3 OD on a Bruker AC 400 spectrometer working at 400 MHz and 100 MHz, respectively (the usual abbreviations are used: s: singlet, d: doublet, t: triplet, q: quadruplet, m: multiplet). Tetramethylsilane was used as internal standard. All chemical shifts are given in ppm. Mass spectroscopy analysis was performed using a QStar Elite (Applied Biosystems SCIEX) mass spectrometer equipped with an atmospheric pressure ionization source (API) at the Spectropole (Analytical Laboratory, Aix Marseille University).

Static and dynamic water contact angles measurements (3 µl) on modified an unmodified PDMS substrates were carried out by using a contact angle goniometer "digidrop" (United Kingdom) in air at room temperature on at least three independent samples, using at least three different zones by sample.

The topography of PDMS surfaces before and after modification were analyzed by using a Nanoscope 8 Multimode microscope (Bruker Nano Surfaces, Santa Barbara, CA, USA). Imaging was achieved in the air using the PeakForce®-QNM mode with a 100µm piezoelectric scanner. A silicon (RTESPA-300, Bruker) cantilever with a spring constant of about 40 N/m and a silicon tip was used. Images were obtained with a PeakForce tapping frequency of 1 kHz and the auto-amplitude on. The AFM imaging was performed in multiple locations on at least two independent samples at two scan sizes: 5 × 5 and 20 × 20 µm 2 . All images are presented in the height mode and are top view images.

The surface chemical characterization was performed using a Thermo ESCALAB 250 R-Ray photoelectron spectrometer with a monochromatic Al-K ray source (h = 1486.6 eV) with a size spot of 500µm operating at a pressure around 2 10-9mbar. The analyzer pass energy was 50 eV for survey spectra and 20 eV for C1s and N1s high-resolution spectra.

Charging effect was compensated during analysis and corrected using the aliphatic carbon of the C1s peak at 285.0 eV. Spectra were recorded and analyzed using Thermo Avantage software.

Antimicrobial activity assay (Live/Dead test)

A 130 µl droplet of E. coli or S. aureus suspension in distilled water (5.8×10 8 CFU/ml) were spread on the modified surfaces (1.8 cm×1.8 cm) using a glass slide with the same surface size for 1 h. Then, the glass slide was taken away and the studied surface was washed by a distilled water flow to remove the non-attached bacteria. After, 130 µl of an 80-fold diluted solution of fluorescent markers were deposited and spread on the surface for 15 min. Images (1024x1024 pixels) of surfaces were acquired using an upright fixed-stage Leica TCS SP8 CFS confocal microscope (Leica Microsystems, Nanterre, France) equipped with diodes laser (Coherent, Les Ulis, France) at 488 nm to excite the SYTO ® 9 and at 552 nm to excite Propidium Iodide and a conventionnal scanner at 400 Hz. Using a 63x (1.40, oil immersion) objective, fluorescence emission was sequentially detected through hybrid detector (Leica Microsystems, Nanterre, France) in photon counting mode with a specific band from 500 to 540 nm for SYTO ® 9 and 580 to 630 nm for Propidium Iodide. Z-Stack's images were acquired using an adapted step-size from Nyquist Criteria. ImageJ (Rasband W.S., U.S. National Institutes of Health, Bethesda, Maryland, USA, http://imagej.nih.gov/ij/, 1997-2020) was used to adjust brightness and contrast and to perform z projections of 3D images (xyz).

Results and discussion

Synthesis

Squalamine was first isolated from the dogfish shark and exhibited antimicrobial activity against a broad spectrum of bacteria and fungi [START_REF] Moore | Squalamine: an aminosterol antibiotic from the shark[END_REF] . However, obtention of a large amount of squalamine from natural sources is difficult. Thus, many researchers decided to synthesize squalamine mimics and investigated its antimicrobial properties [START_REF] Sadownik | Rapid construction of a squalamine mimic[END_REF][START_REF] Kikuchi | Antimicrobial activities of squalamine mimics[END_REF][START_REF] Kim | Synthesis and antimicrobial activity of squalamine analogue[END_REF][START_REF] Shu | The synthesis of spermine analogs of the shark aminosterol squalamine[END_REF][START_REF] Brunel | Recent advances in the synthesis of spermine and spermidine analogs of the shark aminosterol squalamine[END_REF][START_REF] Loncle | Synthesis of new 7-aminosterol squalamine analogues with high antimicrobial activities through a stereoselective titanium reductive amination reaction[END_REF][START_REF] Djouhri | Synthesis of new 3,20 bispolyaminosteroid squalamine analogues and evaluation of their antimicrobial activities[END_REF] . More recently, Blanchet et al. reported the design and biological evaluation of claramine A1 2, which possesses excellent antimicrobial activities against a large panel of both Gram-positive and Gramnegative bacteria [START_REF] Blanchet | Claramines: a new class of broad-spectrum antimicrobial Agents with bimodal activity[END_REF] . Based on our continued interest in squalamine biogical evaluation, we were interested in designing a concise and economical synthesis of a compound that could be grafted onto a surface. In this respect, a polyaminosterol parent compound, namely claramine A1 7, possessing a suitable azido group was prepared in a four-step synthesis (14% overall yield) from deoxycholic acid, using an efficient stereoselective titanium-mediated reductive amination that controlled the stereochemistry at the C-3 position (Figure 2). 

Surface modification and characterization

The procedure of surface modification was illustrated in Figure 3. Briefly, hydroxyl groups were introduced on PDMS surface through an UV/Ozone treatment, immediately followed by immersion in PPTEOS solution under ambient conditions overnight to obtain alkyne-terminated PDMS. Then, the CuAAC coupling reaction between alkyne-terminated PDMS and azido-claramine was achieved in the presence of copper sulfate and sodium ascorbate. First, static water contact angle measurements were realized. Pristine PDMS (control 1), PDMS treated with UV/Ozone for 45 minutes and then immersed immediately in EtOH/water (21/9 ml) solution without PPTEOS (control 2) or with PPTEOS (control 3) overnight were used as controls. Pristine PDMS was hydrophobic with an average WCA at approximately 108° while the fresh prepared PDMS-UV/O 3 and PDMS-PPTEOS after drying under vacuum for 3 hours exhibit a WCA of around 48 and 62°, respectively. The WCA value of PDMS-UV/O 3 and PDMS-PPTEOS were both increased after 3 days of storage in ambient with around 65 and 83° respectively owing to the hydrophobic recovery behavior of PDMS [START_REF] Berdichevsky | UV/ozone modification of poly (dimethylsiloxane) microfluidic channels[END_REF][START_REF] Oláh | Hydrophobic recovery of UV/ozone treated poly (dimethylsiloxane): adhesion studies by contact mechanics and mechanism of surface modification[END_REF] .

However, the WCA values of PDMS-PPTEOS were always higher than that of PDMS-UV/O 3 suggesting the successful grafting of silane onto PDMS. In contrast, the difference before and after the introduction of claramine derivative via CuAAC is not significant with an average WCA of 83 and 77°, respectively. The dynamic water contact angle measurement was also performed. The advancing angle of PDMS-PPTEOS increased significantly compared to PDMS-UV/O 3 from 74 to 89°.

Moreover, the receding angle of PDMS-PPTEOS was also decreased with a difference of 4°, resulting in an increase in hysteresis from 27 to 39° compared to PDMS-UV/O 3 , suggesting the successful modification of PDMS surface with PPTEOS. However, the advancing angle of silanized PDMS before and after claramine derivative grafting was almost the same, and only around 5° of difference for the receding angle value was observed, which was not significant neither.

The surface morphologies of pristine PDMS, silanized PDMS and claramine derivative grafted PDMS were observed by atomic force microscopy (AFM) at two different magnifications (5 × 5 µm 2 and 20 × 20 µm 2 ) as shown in Figure 4. It revealed that unmodified PDMS exhibited smooth and homogenous surface with an average roughness (R a ) and a root mean square roughness (R q ) of 0.9 and 1.2 nm at 5 × 5 µm 2 and 1.4 and 2.4 nm at 20 × 20 µm 2 , respectively. After silanization, samples became slightly rougher with a R a and R q of 0.9 and 2.2 nm at 5 × 5 µm 2 , and 2.2 and 6.5 nm at 20 × 20 µm 2 , respectively, due to the presence of some aggregates. Excepted that, the PPTEOS layer was homogenous and smooth. PDMSclar exhibited higher values of R a and R q , i.e. 1.8 and 5.7 nm at 5 × 5 µm 2 , and 13.4 and 16.3 nm at 20 × 20 µm 2 , respectively. Much larger aggregates can be observed compared to PDMS-PPTEOS suggesting that claramine derivatives were successfully grafted. To confirm the covalent click-chemistry reaction between the PDMS surface and the azido-claramine molecules, high resolution XPS spectra of the N1s region for the PDMS-clar surface was realized (Figure 5). It has been deconvoluted using 3 components at 399.4, 399.9 and 401.9 eV. The first component can be attributed to the amino groups from the claramine derivate. The second and third components are characteristic of nitrogen from the triazole ring (N-N=N and N-N=N respectively) [START_REF] Scalabrini | Pseudomonas aeruginosa resistance of monosaccharide-functionalized glass surfaces[END_REF] . The ratio obtained between each component (57/28/14) is in agreement with expected stoichiometry of nitrogen group (4/2/1) indicating that claramine derivative is grafted at the surface of the PDMS. Furthermore, no peak was observed around 405 eV corresponding to the electron deficient nitrogen atom of the azido group present in the claramine derivative. This observation shows that the claramine is undoubtedly covalently bound to the surface.

Assuming that the size of claramine is estimated to 3.2nm, it is possible to estimate the average surface density of the molecule at 2 10 -4 mol/cm². 

Figure 1 .

 1 Figure 1. Structure of squalamine 1 and claramine A1 2

CDCl 3 )

 3 : δ (ppm) = 4.58-4.62 (m, 2H), 4.46-4.48 (m, 1H), 4.20-4.22 (m, 1H), 3.98-4.12 (m, 4H), 3.79 (s, 1H), 3.39-3.53 (m, 4H, 1.92-2.12 (m, 4H), 1.44-1.66 (m, 18H), 0.81-1.29 (m, 7H), 0.59 (s, 3H). NMR 13 C (100 MHz, CDCl 3 ): δ (ppm) = 173.30, 71.04, 70.01, 59.

Figure 2 .

 2 Figure 2. Synthetic pathway for the preparation of azido-claramine A1 derivative 7

Figure 3 .

 3 Figure 3. Chemical pathway of grafting antibacterial molecules bearing an azide group onto a PDMS surface (R=claramine derivative).

Figure 4 .

 4 Figure 4. AFM images of (A) PDMS surface (control 1), (B) PDMS-PPTEOS surface (control 3) and (C) PDMS-clar surface.

Figure 5 .

 5 Figure 5. High resolution XPS spectra of the N1s region for the PDMS-Clar surface.

Figure 6 .

 6 Figure 6. Fluorescence microscopy images of sessile bacteria cells stained with a marker of viability and deposited on surfaces of modified and unmodified PDMS surfaces: (A1) E. coli on pristine PDMS surface (control 1), (A2) E. coli on PDMS-PPTEOS (control 3) surface, (A3) E. coli on PDMS-clar, (B1) S. epidermidis on unmodified PDMS surface (control 1), (B2) S. epidermidis on PDMS-PPTEOS (control 3) surface, (B3) S. epidermidis on PDMSclar surface.

  80, 58.45, 47.48, 46.14, 46.03, 41.66, 36.31, 35.68, 35.52, 35.19, 34.98, 33.84, 32.94, 32.04, 31.31, 30.96, 30.69, 27.24, 27.03, 26.15, 23.55, 20.78, 16.85, 12.42. MS (ESI + ): m/z 513.2501 ([M+H] + )

  3.90-4.10 (m, 3H), 3.58-3.62 (m, 2H), 3.41-3.45 (m, 5H), 2.41-2.46 (m, 1H), 1.60-1.95 (m, 8H), 0.99-1.46 (m, 15H), 0.72-0.81 (m, 6H), 0.50 (s, 3H). NMR 13 C (100 MHz, CDCl 3 ): δ (ppm) = 208.29, 174.20, 73.12, 61.95, 60.28, 52.82, 48.30, 47.12, 46.48, 35.60, 35.08, 33.76, 32.90, 31.68, 31.15, 30.86, 30.46, 29.52, 29.11, 27.42, 25.73, 23.70, 22.12, 21.08, 17.30, 14.21, 12.80. MS (ESI + ): m/z 512.2324 ([M+H] + ).

  H (250 MHz, CD 3 OD): δ (ppm) = 4.06-4.11 (m, 3H), 3.11-3.27 (m, 2H), 2.89-2.95 (m, 6H), 2.13-2.77 (m, 10H), 1.08-2.09 (m, 37H), 0.86-1.04 (m, 8H), 0.68 (s, 3H). NMR 13 C (63 MHz, CD 3 OD): δ (ppm) = 176.42, 74.00, 58.91, 50.52, 49.85, 49.17, 48.77, 48.23, 48.04, 47.60, 46.22, 45.64, 45.08, 43.91, 40.59, 37.43, 37.22, 36.95, 36.72, 35.75, 34.80, 34.32, 33.16, 32.22, 31.84, 30.17, 29.84, 28.66, 28.47, 28.20, 27.49, 24.89, 23.91, 23.03, 22.34, 17.55, 13.19. MS (ESI + ):

	m/z 660.5495 ([M+H] + ).

Table 1 .

 1 Data of water contact angles measurements and surface roughness on the optimal modified PDMS surface and its controls θ water : contact angle with water after 3 days of storage; AA: Advancing Angle; RA: Receding Angle; Hyst: Hysteresis. b Ra: arithmetic roughness, RMS: Mean Square roughness.

		Static mode		Dynamic mode		Roughness by AFM b (nm)
	Samples	θ water (°) a	AA (°) a	RA (°) a Hyst (°) a	Ra	RMS
	PDMS (control 1)	108±2	116±3	58±4	57±2	1.4	2.4
	PDMS-UV/O 3 (control 2)	65±6	74±1	47±6	27±5	/	/
	PDMS-PPTEOS (control 3)	83±5	89±5	51±3	39±7	2.2	6.5
	PDMS-clar	77±6	88±7	45±5	43±4	13.4	16.3

a
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