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This innovative surface generation can coexist for some time with others developed by Ihde  
Dental AG, while regularization of production and stocks, and therefore any reference may 
not be available on the new No-Itis® Laser surface.
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NO-ITIS® LASER
THE INNOVATIVE SURFACE GENERATION 

The innovative surface treatment for onewaybiomed® implants is created with the latest gene-

ration of robotic tools for laser ablation. This new technology of high precision creates rough- 

ness in the implant through a mesh of hemispherical micrometric pores, with a defined, 

always identical size and shape and with a symmetrical distribution.

The result is a more adequate topography, which provides the most suitable conditions for 

the osseointegration of the implant, but at the same time it is, and behaves like, a smooth 

surface at a micrometric (cellular) level. This means that while bone grows well on this sur-

face, the adhesion of bacteria to the same surface is significantly reduced.

In the 1990s, rough surfaces on dental implants became increasingly popular – while the 

risk of bacterial adhesion was blissfully disregarded. This caused the appearance of a new 

disease, periimplantitis, which severely compromises the survival of the implants in the 

long term and which, as a result, requires a renewed intervention on a dissatisfied patient, 

wasting time and increasing costs. Surfaces like that are not patient-friendly!

NO-ITIS® LASER 
A SMOOTH SURFACE 

THAT, IN CONTACT WITH 
THE BONE, IS SHAPED 

LIKE A ROUGH SURFACE



4

The use of the laser technology we de-

veloped allows us to create an exactly 

defined micromorphology on the treated 

surface, leaving no residue and without 

altering the properties or composition of 

the titanium alloy. This creates a mesh 

of very perfect cavities in terms of the (hemispherical) shape and its dimensions (of 20 

to 30 μm), as well as their distance and distribution. The surface of these cavities as well 

as the retentions created by laser ablation are smooth as experienced by the bacteria, a 

characteristic that is assumed to improve the resistance of the implant against bacterial 

colonisation. This characteristic might also radically limit the incidence of periimplantitis. 

In contact with the bone, however, the laser-ablated surface behaves like a rough surface. 

Rough implants (e.g., GCS®, GIH®) and smooth implants (e.g., GBC®) therefore have the 

same recovery rate.

According to the classification of surface roughness by Albrektsson and Wenneberg, the 

Ra value corresponds to a moderately rough surface, and our lasered surface actually has 

the characteristics and many of the advantages of a smooth implant surface.

NO-ITIS® LASER 
THE SURFACE THAT INCREASES 

SURVIVAL RATIOS

Rugosity (Ra) Definition

  0,4 μm Smooth

 0,5 - 1,0 μm Machined

 1,0 - 2,0 μm Moderately rough

 > 2,0 μm Rough

Rugosity (Ra) No-Itis® Laser

 0,9 μm Smooth
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The NO-ITIS® LASER surface allows the 

adhesion of the uniform and extended 

fibrin clot, which then leads to the for-

mation of woven bone. The distribution 

and size of the concavities favours the 

accommodation and activity of the os-

teoblasts, promoting effective osseoin-

tegration.

STABLE FIBRIN MESH

With the NO-ITIS® LASER, as with traditional rough surface, fibrin filaments are almost ex-

clusively attached to surface peaks forming bridges between them (distance osteogenesis). 

On the NO-ITIS® LASER surface, fibrin forms as a well developed and defined grid mesh even  

within the concavities, which favours colonisation of the osteogenic cells directly on the 

surface of the implant (contact osteogenesis).

MAXIMUM CONTACT OSTEOGENESIS

Thanks to the good cell adhesion, a normal fibrin mesh 

can be created, adapted and extended on the surface of 

the NO-ITIS® LASER. 

This process activates the formation of osteonal bone, 

also directly in contact with the implant.

NO-ITIS® LASER 
THE MOST ADVANCED SURFACE 
A SAFE ANSWER AGAINST 
PERIIMPLANTITIS, MAINTAINING 
THE OSSEOINTEGRATION LONG 
TERM

Machined surface

Rough surface

No-Itis® Laser Surface

Osteogenesis of contact

Distant osteogenesis

Improved contact osteogenesis

NO-ITIS® LASER 
A UNIQUE SURFACE
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RAPID OSSEOINTEGRATION

The perfectly symmetrical and reproduci-

ble topography of the NO-ITIS® LASER sur-

face attracts a greater number of osteo-

genic cells, allowing them to settle and to 

proliferate on the implant surface in a stable 

and uniform manner. This process activates 

the formation of bone directly in contact with the implant, resulting in a more dynamic and favour- 

able osseointegration, with greater BIC (Bone Implant Contact), and it allows true bone 

engineering.

• Smooth implant surface

• Less bacterial adhesion

  LOWER RISK OF INFECTIONS

• Increased fibrin adhesion

• More contact osteogenesis on a larger surface

 PERFECT OSSEOINTEGRATION

NO-ITIS® LASER – A CLEAN SURFACE

Unlike standard-surface implants (sandblasting 

and etching, or blasting and anodising), the im-

plants with the NO-ITIS® LASER surface have a 

completely clean surface without residues nor con-

taminants.  Due to this modern manufacturing pro-

cess, no residues of jet particles or traces of the 

chemicals (acids) or anodisation (oxides) used in 

the etching process can come into contact with the 

implant. Eliminating the anodisation also elimina-

tes the risk that the top layer of the coloured implant dissolves mechanically.

NO-ITIS® LASER – THE IDEAL SURFACE FOR BONE 

CONTACT

The total cleanliness of the NO-ITIS® LASER allows the 

endosseous implant surface to be increased without 

having to accept the disadvantages of all the traditional methods for surface roughening.

NO-ITIS® LASER 
THE IDEAL SURFACE FOR 

IMMEDIATE OR EARLY LOADING

NO-ITIS® LASER 
A CLEAN SURFACE
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ORIGINAL ARTICLE

ABSTRACT

Objective: To compare the structural and antibacterial properties of a Laser - treated 
commercial dental implant (No-Itis®) with those of a traditional sandblasted and acid-
etched (SLA) implant. Materials and Methods: Surface topography and elemental 
composition of the implant surfaces were analyzed by using scanning electron 
microscopy (SEM) coupled to dispersive X - ray spectrometry (EDX). The antibacterial 
properties of the implants were tested against Aggregatibacter actinomycetemcomitans. 

implant surfaces were also analyzed. Results: The Laser - treated implant presents 
a topography constituted by smooth and uniform concavities of ~ 30 μm in diameter, 
free of Laser - induced alterations, and impurity elements. The Laser - textured surface 

growth as compared with the SLA implant, which was found to be associated to a 
reduced adhesion of proteins on the Laser surface. No apatite - related mineral deposits 

Conclusion: The smooth Laser - 
designed surface exhibits an antimicrobial effect that decreases the growth of bacterial 

KEY WORDS 
Laser - textured implants; Peri-implantitis; Antimicrobial surfaces.
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A comparative study on the microstructural and antibacterial 
properties of Laser - textured and SLA dental implants.

Ronald Motzfeld1, Cristian Covarrubias2*, Leyla Gómez3 2, Miguel Maureira2

INTRODUCTION

The success of oral rehabilitation using titanium dental implants is 
largely dependent on the degree of osseointegration at the metal-bone 
interface as well as the management of peri-implant infections. In this 

have been used as strategy to improve the osseointegration properties 

soft and hard tissues around osseointegrated implants, leading to the 
loss of supporting bone(1,2)

surface, antibacterial coatings loaded with antibiotics(3), chlorhexidine(4), 
or silver nanoparticles(5) have been explored. Other approach consists 
in the design of titanium implants with different surface textures and 
topographies. Reduced roughness and surface free energy on implants 
has shown a positive correlation with the inhibition of bacterial adhesion . 

dental implants with controlled texture including smooth-machined, 
sand-blasted, acid-etched, and plasma-sprayed surfaces. Laser melt 
and modify the texture of titanium implants, producing extremely pure, 
ordered, and uniform surfaces(7,8). Laser texturing replaces a random 
process (e.g., blasting, etching) with a digital one. Pulses of laser light 
allow a titanium implant surface to be structured with a precise, repeatable 
pattern and enables both product designers and manufacturers to design 

implants with a robot-manipulated laser surfaces are being introduced to 
(9). Laser-designed surfaces have been proposed to improve 

the mechanical, chemical, and biological properties of dental implants. 
Surface topographies may promote cell attachment and differentiation, 
thus improving the osseointegration properties(10). Also, smoother 
surfaces produced by Laser treatment have been proposed to reduce the 

(11). 
However, scant evidence exists on the antimicrobial properties of Laser-
textured implants against peri-implant pathogens as well as comparative 
studies with irregular surfaces produced through conventional surface 
treatments.

of a Laser-treated commercial implant are systematically compared 
with that of a sandblasted and acid-etched (SLA) implant. Antibacterial 
properties are assessed against Aggregatibacter actinomycetemcomitans, 
a representative peri-implant bacterium(12).

MATERIALS AND METHODS

comparative in vitro experimental study. 

Surface characterization of dental implants.
Single piece dental implants (Ihde Dental AG, Switzerland) fabricated 

(No-Itis®) (Laser) and traditional double - sandblasted/acid-etched (SLA) 
implants were compared. The dental implants had an endossal implant 
thread of 3.2/3.7 mm and endossal length of 15 mm.

Surface topography of implants was analyzed by scanning electron 
microscopy (SEM) in a JEOL JSM-IT300LV microscope. Representative 

mapping on the implant surfaces was performed by energy dispersive 
X-ray spectrometry (EDX) (Aztec EDS, Oxford Instruments) coupled to 

were analyzed, and representative SEM images of them are presented.

Antibacterial activity
The growth of Aggregatibacter actinomycetemcomitans serotype b 

(ATCC® 43718™) was assessed on the implant surfaces. Each sterilized 

2 atmosphere at 37 °C. 
After the incubation period, the implants were removed from the growth 

colonies were counted and the colony forming units per implant surface 
2) were calculated.

ethanol series, dried in supercritical CO2 (Tousimis, Autosamdri-815) and 
gold coated prior to SEM imagining.

Protein adsorption 
The protein adsorption capacity of the dental implant surfaces was 

Int. J. Inter. Dent Vol. 14(3); 222-225, 2021



9

Int. J. Inter. Dent Vol. 14(3); 222-225, 2021. | 223

1.5 mL of buffered solution (pH 7.4, K2HPO4/KH2PO4 100 mM) containing 
0.4 mg/mL of protein was contacted with each implant vertically placed in 

were removed from the protein solution and washed with phosphate 
buffer to remove the nonadherent proteins. Then, the adhered proteins 

sodium dodecyl sulfate solution for 12 h at 37°C. The concentration of 

Surface bioactivity assay

the ionic composition and procedure described elsewhere(13). The implant 

surfaces was analyzed by SEM and EDX compositional measurements.

Statistical analysis
Statistical analysis of colony forming unit counting data was carried out 

RESULTS 

a topography constituted by uniform and circular concavities of ~ 30 μm in 
diameter and ~ 2 μm of border width, which are regularly distributed on the 
entire implant surface. The inner and outer area of the concavities present 
a smooth texture and free of porosity or other Laser - induced alterations. 
In contrast, the SLA implant exhibits a disorganized, rough, and uneven 

Ca, and P were detected as minor or trace components of the surfaces.

The survival of A. actinomycetemcomitans

the Laser - treated implant surface as compared with the traditional 

microcolonies anchored to the surface and apparently embedded in their 
exopolysaccharide matrix(14) can be observed on the SLA implant (white 

The albumin protein adsorption capacities for the Laser and SLA 
implant surfaces were 390 ng/mm2 and 540 ng/mm2, respectively.

minerals were detected on the surfaces. The Ca and P contents measured 

DISCUSSION

The topography, chemical composition, and bioactive properties of 
the Laser - textured implant surface was analyzed and systematically 

the Laser implant presents a highly regular and smooth surface according 
to the information provided by the manufacturer, which contrast with the 
disorganized and rough surface of the SLA implant. Laser treatment also 

without altering its surface chemical composition. 
Microbiological assays demonstrated that the Laser implant exhibits 

Figure 1.

Figure 3.

Figure 2. EDX compositional analysis of the dental implant surfaces. EDX 

EDX spectra showing the weight percentage values of present elements 
on the Laser (C) and SLA (D) implant surfaces.

A comparative study on the microstructural and antibacterial properties of Laser - textured and SLA dental implants.



10

224 | Int. J. Inter. Dent Vol. 14(3); 222-225, 2021.

high antibacterial activity against a representative peri-implant bacterium 
as compared to the SLA implant. The reduced number of bacteria grown 

bacteria and through of SEM observations. The smoother surface of 

depends on the previous adsorption of water molecules and proteins(15), 
which promote the bacterial colonization. In the current study, Laser - 
designed implant surface exhibited a lower protein adsorption capacity 
as compared to the SLA. These results indicate that lower free energy 
provided by the smooth Laser surface decreases the protein attachment 

the rough SLA implant surface promote higher protein adsorption, which 

have been suggested for resisting bacterial colonization , this effect 

(17) detected with crystal 
violet staining a reduced attachment of Streptococcus mutans on laser 
microtextured titanium surfaces. Zwahr et al.(18) used laser processing 
to produce hierarchical patterns on titanium sheets, which were able 
to reduce the adherence of Escherichia coli. Ionescu et al.(19) studied a 
laser-designed titanium surface regularly formed by 18 - 20 μm micropits, 

Therefore, most of the reported studies on Laser surfaces did not consider 
Porphyromonas gingivalis or 

A. Actinomycetemcomitans. Lasserre et al.(20) found that these bacteria 

conditions. Although the antimicrobial capacity of the Laser - treated 
implants strongly will depend on the structural characteristics generated 
on its surface, in vitro antibacterial properties of the Laser implant found in 
the current study could contribute to reducing the probabilities of infection. 
Our study also had some limitations. Antibacterial activity of the implant 

peri-implant microbiome has been characterized by 71 species, with 12 
of them enriched in peri-implantitis diseased sites(21). So, further studies 

antibacterial effectiveness of the Laser-textured implant surface should 
in vivo animal testing and clinical trials.

Therefore, the micro-and nano-scale analysis of the osseointegration 
in vitro and in vivo 

biological experiments, including cell differentiation assays and animal 
models.

CONCLUSIONS

The dental implant fabricated by laser texturing technology is 
constituted by regular and smooth surface topography. The smooth 
Laser - treated surface exhibits antibacterial properties that decrease 

a reduced adsorption capacity of bacterial adhesion proteins. Thus, the 

infection.

CLINICAL RELEVANCE

The current study compares the structural and antibacterial properties 
of a Laser - treated commercial dental implant (No-Itis®) with those of 
a traditional sandblasted and acid-etched (SLA) implant. The results 
demonstrated that implant with Laser - treated has a regular and smooth 

antibacterial properties exhibited by the dental implant with smooth 

infection, which is one the main reasons of dental implant failure.

CONFLICT OF INTERESTS.

Figure 5. SEM images and EDX compositional mapping of Laser implant 

Figure 4.

the characteristic morphology of bacteria embedded in exopolysaccharide 
matrix.
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