
Recubrimientos basados en nanocolumnas fabricadas por sputtering: 

propiedades antibacterianas, ópticas y anti-multipactor. 

Dr. José Miguel García-Martín 

  

A. Palmero 

J. Esteban 

M. Vallet-Regi 
I. Fernández L. Soriano 

http://www.fundaciondm.org/


Bajo coste Energético Escalable 

Introducción: pulverización catódica o sputtering 

Técnica física en vacío 
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Top view 

Incidencia Oblícua: nanocolumnas 

Fabricación de Nanocolumnas por GLAD sputtering 
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 Autosombreado atómico 
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Fabricación de Nanocolumnas por GLAD sputtering 



Hydrophobicity 

Substrate With Coating 

Hydrophobic  Antibacterial 

Ivanova et al Small 2012, 8, 2489. 

Cicada 

1 μm 

Acta Biomaterialia 15, 20 (2015) 

Nanocolumnas de Ti: recubrimientos antibacterianos 
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El proyecto NANOIMPLANT 

• Patente PCT/ES2015/070345 

• Ganador de IDEA2 (Madrid-MIT) 

(más de 90 reseñas) 

Nanocolumnas de Ti: recubrimientos antibacterianos 



Escalado de los recubrimientos antibacterianos 

Initial (L=12cm) 
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Au thin film 47nm

Si substrate

Nanocolumnas de Au: metal negro 

Con rotación del sustrato  

Applications 

 

 radiative heat 

exchangers  

 

 solar energy absorbers 

 

 separators to avoid 

cross effects in optical 

devices 

 

 thermal light emitters 

 

 biosensors electrodes 

 

 etc...  

Patente PCT/ES2015/070516 

Beilstein J. Nanotechnol. 8, 434 (2017)  
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Nanocolumnas de Ag 

Nistor et al.,  

Appl. Surf. Sci. 315, 445 (2014) 

etched Ag 

top Au 

Red Consolíder 

 Evitar avalanchas electrónicas en vacío 

Recubrimientos Anti-multipactor 



Conclusiones 

Recubrimientos basados en Nanocolumnas 
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 Fabricación por sputtering (escalable) 

 Propiedades antibacterianas 

 Absorbente en el visible (metal negro) 

 Efecto anti-multipactor 



Complementarias 

 



Capacidades singulares para Nanocolumnas 

UHV Sputtering system for metals and dielectrics 
 

 6 magnetrons (AJA) 

 DC and RF power supplies 

 Fully moveable holder: tilt and rotation, i.e. suitable for GLAD  

 Heater up to 700 ºC 

 

XHR-SEM ( Extreme High Resolution) 
 

 Subnanometer Spatial resolution:  0.6 nm at 15 kV / 0.7 nm at 1 kV 

 5 different detectors for simultaneous and uncoupled topography / material 

contrast 

 Extreme performance with isolating / fragile samples at very low landing 

energies down to 20 eV 

 Quantitative element/phase anaylisis and mapping by EDX 

 



Otras capacidades singulares 

Scanning Probe Microscopy 
 

 Atomic force microscopy (AFM): morphology 

 Magnetic force microscopy (MFM): magnetic structure 

 Quantitative nanomechanical properties (QNMP): Young modulus, 

adhesion, dissipation, and deformation 

nano-Focused Ion Beam 
 

 IonLINE: ion-beam lithography, nanofabrication & 

     engineering workstation (nanoFIB, resolution: 15 nm) 

 Interferometer controlled stage (fabrication area up to 100 cm2 ) 

 Gas Injection System (GIS)  
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