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THE COMPREHENSIVE SOLUTION FOR RESTORATIVE DENTISTRY 
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WHAT IS GRAPHENE?

 Allotropic presentation form of carbon atom.

 Two-dimensional sheet with hexagonal shapes.

 Covalent bonds by Van der Waals forces.
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GRAPHENE HAS CHEMICAL, MECHANICAL, PHYSICAL AND 
BIOLOGICAL PROPERTIES

Extremely resistant

Superconductor at room temperature

It reacts chemically with other substances

High density

Transparent and lighter

Bacteriostatic

Flexible

GRAPHENE PROPERTIES
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3 EVOLUTIONARY STEPS OF GRAPHENE

The need for graphene 
capacity

Graphene
synthesizing

Nobel Prize for Physics

Quality manufacturing 
of graphene to a low 
cost and large scale 

Graphenano
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HOW WAS
GRAPHENANO FORMED

 Market-seeking in nanotechnology

 Lateral thinking

 Intuition and determination

 Own capital

 “We believe in ourselves”

 Conversion to R&D&A
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 Doctoral thesis on the reinforcement of polymer 
matrices.

 Cover needs of the dental market.

 Obtaining new material with new properties.

 Versatile, comfortable, precise and durable material.

WHY CHOOSE 
GRAPHENANO DENTAL
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HOW IS CURRENT DAY IMPLANTOLOGY?
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WHAT ARE IMPLANTS USED FOR?

Implants substitute dental roots as a prosthetic 
support.
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DIFFERENCE BETWEEN AN IMPLANT
AND A NATURAL TOOTH

 The root of the natural tooth is covered by the periodontal ligament, which grants 
the tooth with flexibility and load absorption. The implant is completely anchylosed 
to the bone.

 The root apex of the natural tooth is connected to the nerve and endows the 
tooth with proprioception. The implant is not connected to any nerves, so the 
patient does not feel the load or direction of it.
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DISTRIBUTION OF 
IMPLANTS PER ARCADE

 To rehabilitate a 12-14 pieces arcade, 6-8 implants are 
placed.

 Therefore, each implant bears the load of 2 natural 
teeth with hard materials without flexion.
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PHOTOESLASTIC 
STUDY OF LOADS

(prof. Simionato)
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 A natural tooth with its root weighs on average 1 g.

 A prosthesis on implant with its metal-ceramic or Zr-
ceramic attachments weighs an average of 6 g.

 Therefore, 12 natural teeth weigh 12 g while a regular 
rehabilitation weighs over 70 g.

WEIGHT OF THE NATURAL 
TOOTH VS CURRENT 

PROSTHESIS
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CONCLUSION

 The occlusal load which is received by an implant 
has a direct effect on the bone cortices and is 
maximized by the absence of proprioception.

 Each implant bears the load of 2 natural pieces.

 The weight received by the system is 6 times higher 
than the natural dentition.
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ADDED PROBLEMS

 Time for manufacturing metal-ceramic or Zr-
ceramic prostheses.

 Repair of usual structures.

 Degradation of materials.

 Bimetallism.

 Adhesion of bacterial plaque.

 Removal of prosthesis from the patient.
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EVERYTHING HAS A SOLUTION!

 Creation of biodynamic prostheses that are flexible 
and absorb the masticatory load.

 Prostheses with a hardness slightly below the 
hardness of the natural tooth.

 Aesthetic, resistant and durable prostheses.

 Prostheses that balance the weight of the natural 
dentition.

 Easy repair prostheses.
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 No doubt acrylic materials, for their easy 
repair and chromatic range.

 The most used material in the history of 
dentistry is PMMA based.

 Hybrid, crowns, complete, provisional...

WHAT MATERIALS CAN
BE USED?
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 Acrylic resins are hard, fragile and crystalline polymers. 
They are used as thermostable materials as, after curing, 
they cannot be transformed or molded.

 In addition, they have a high coefficient of absorption of 
liquids, so they become quickly saturated, change color 
and break.

DISADVANTAGES OF 
PMMA
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WHAT DO WE PROPOSE?
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Our solution is a graphene nanoreinforced
biopolymer.
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TESTS
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RESULTS OF MECHANICAL TESTS

 The incorporation of graphene products (nanofibers, nanosheets...) to acrylic resins is a novel 
strategy to improve their mechanical properties by simultaneously increasing both the elastic 
modulus and tenacity, reducing the appearance of cracks and/or their propagation, as well as to 
decrease the degree of contraction during the polymerization.

 Graphene nanofibers are good candidates to improve the performance of self-cured acrylic 
resins for dental use, not only because of their high tensile strength, low coefficient of thermal 
expansion, high adsorption and lubrication capacity, flexibility and high specific surface area, but 
also for its great resistance-weight ratio.
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COMPARATIVE GRAPHICS WITH
DIFFERENT DOPINGS

This graph shows how we improved the material flexion by 20%. In comparison with the materials of the 
market, we suppose a 35% improvement in flexion. 
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COMPRESSION TESTS

As can be seen, the graph shows that, within the range of work in the mouth (80 kg/cm2), the deformation 
is 10%. This indicates that the product absorbs the masticatory load thanks to this deformation, recovering 

the initial shape without any problem.
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TRANSLUCENCY AND COLORIMETRY

Opacity
(dentins)

Translucency 
(enamels)

REFLECTANCE Greater than 25 % Less than 19 %

TRANSMITTANCE Less than 1.2 % Greater than 3.5 
%

AS A THEORETICAL BASE
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G-CAM
MONOCHROMA 

20 % opacity  
58 % translucency

G-CAM is available in 9 colours, in monochromatic and 
multichroma version: 

 
BL2, A1, A2, A3, A3.5, B2 y C2 (VITA), transpa and pink.

G-CAM
MULTICHROMA 

 
15 % opacity  

76 % translucency
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 Brush the inside of the crowns.

 Clean with ethyl alcohol.

 Use dual cement type Panavia and 
RelyX Unicem.

CEMENTATION
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RADIOPACITY OF THE MATERIAL
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THERMAL CONDUCTION OF THE MATERIAL
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BONDED POLYMER ADHESION

 GNFs type stacked up: it is the lastest type of GNFs found to date.

 They have a unique morphology in which the graphene planes are inclined from the fiber axis, 
leaving the edges of said planes exposed both on the outside and inside the fiber.

 This makes them easily functionalized by chemical or thermal treatments to facilitate their 
attachment to different matrices.

 This type of fibers is hollow, and recently Kim et al. (52) showed that they have a circular cross 
section and are different from the fishbone GNFs, although when they are both viewed with the 
transmission electron microscope (TEM) have the same plan projection.

(52) Kim YA, Hayashi T., Naokawa S., Yanagisawa T., Endo M. Comparative study of herringbone 
and stacked-cup carbon nanofibers. Carbon 2005; 43: 3005-3008.
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PROPAGATION OF CRACKS
 Self-polymerizing resins based on polymethyl methacrylate (PMMA) are the most commonly 
used in dental laboratory. However, they have low impact resistance and low transverse and 
flexural strength, this is derived from the formation and propagation of cracks when subjected 
to mechanical stresses.

 We have shown that fiber reinforced polymers have a higher modulus and specific resistance 
than conventional polymeric materials thanks to the distribution of tension between the fibers, 
which support these stresses without suffering practically any deformation. The union between 
the nanoreinforcement and the polymeric matrix is one of the critical aspects that explain the 
increase of mechanical properties in this type of composite materials.
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CASE 1
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CASE 1
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CASE 1
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CASE 1
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CASE 2
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CASE 2
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CASE 2
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CASE 2
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CASE 2



Grupo Graphenano · www.graphenano.com

CASE 2
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CASE 2
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CASE 3



Grupo Graphenano · www.graphenano.com

CASE 3
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CASE 3
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CASE 3
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CASE 3
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CASE 3
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CASE 3
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CASE 3
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CASE 3
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CASE 3
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CASE 3
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CASE 3
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CASE 3
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TOXICITY
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TOXICITY RESULT
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STUDY OF GENOTOXICITY
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GENETICS
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GENETICS
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GENOTOXICITY CONCLUSION
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CASE 4
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CASE 4
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CASE 4
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CASE 4
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CASE 4



Grupo Graphenano · www.graphenano.com

CASE 4
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CASE 4
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CASE 4
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CASE 4
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CASE 4



Grupo Graphenano · www.graphenano.com

CASE 4
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CASE 4
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APPLICATIONS IN DEVELOPMENT

GLUCOSE BIOSENSOR

BOATS 
GRAPHENANO ONE

CONCRETE ADDITIVES 
SMART ADDITIVES

BATTERIES

PULTRUSION 
COMPOSMART

MANHOLE COVERS

CAD/CAM DENTAL DISC
G-CAM

SIGNAGE 
NANOTEC

MICROMORTAR
SMARTCOVER
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