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Dental implant

A dental implant is an artificial tooth root
that is placed into your jaw to hold a
replacement tooth or bridge. Dental
implants may be an option for people
who have lost a tooth or teeth due to
periodontal disease, an injury, or some
other reason.

• There are up to 32 teeth per person
• There are 7 bn. people around the 

world
• Up to 225 bn. teeth
• Dental extraction is the most frequent 

surgical procedure performed upon 
humans

What reason?



Brief history

• The first evidence of the use of implants back to 
600 BC in the Mayan population

• In 500 BC, the Etruscans replaced missing teeth 
with artificial teeth carved from the bones of 
oxen

• Ancient Egyptians used tooth shaped shels for 
missing teeth restoration

• In the 1700s John Linter suggested the possibility 
of transplanting teeth of one human into 
another



Brief history – modern period

• In 1809, Maggiolo fabricated a gold implant wich
was placed into fresh extraction socket

• In 1886 Edmunds implanted platinum disc into
the jawbone and fixed porcelain crown

• In the early 1900s Lambotte fabricated implants
with aluminum, silver, red copper, magnesium,
gold and soft steel

• In the 1909 Greenfield made first iridoplatinum
root design

• In 1938 Dr. Strock A.E. introduced Co-Ch-Mo
alloy for implantology

• Boths first reported bone fusing to Titanium



Types of dental implant

• Subperiosteal implants

• Endosseous implants

• Transosseous implants



Structure of endosseus dental implant



Osteointegration
Per-Ingvar Brånemark

Osteointegration – is a direct connection

between living bone and a load-carrying

endosseous implant at the light microscopic

level.
Prof. Per-Ingvar Brånemark (1969)

The apparent direct attachment or connection

of osseous tissue to an inert, alloplastic

material without intervening connective tissue



Mechanisms of osteointegration
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Mechanisms of osteointegration

2 weeks

2 months

Contact osteointegration

Distant osteointegration



Implant surface. Why it’s 
important?

Implant

Fibronectin, vitronectin, laminin, serum albumin, collagen, bone sialoprotein, osteopontin

Micro- and nano-
topography

Physicochemical 
composition

Surface free energy

RGD-Domain



Micrometer roughness

• Sand-blasting
• Acid-etching
• Alkali-etching
• Plasma spraying
• Anodic oxidation



Micrometer roughness

Cell attachment Cell proliferation Osteocalcin production



Micrometer roughness



Micrometer roughness



Nanometer roughness

Laser Texturing (LT)

Machine-finished (MF) 

Grit-blasted (GB) 

HA-coated (HA)



Nanometer roughness



Nanometer roughness



Our results

H2020 project 777926 

“Nanostructural surface development 

for dental implant manufacturing”

Regional Poland projects 
“Development and commercialization 
of innovative dental implants with 
advances osteoinductive properties”



H2020 project 777926 

“Nanostructural surface development 

for dental implant manufacturing”

Metal alloy (1) will be development and tested (2) to produce dental implants (3) that will 

modified using different methods (4) to obtain new nanostructures surface (5). Cell culture 

and bacteriological methods (6). Selected samples with modified surface (6) will implanted 

to pigs (7) and evaluated (8) in different time-points.
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Plasma electrolytic oxidation
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First Results 

SBF Ca absorption MG-63 cell culture
Prof. Simka et al., 2015



What next?
Perspectives

• It is not define ideal surface

• Method of treatment?

• Need surface functionalization

• Need increase biological properties

• NO clinical evidence 




