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TimplantTimplant® –– dentaldental implantsimplants

1980 - 1984 University of chemistry technology - engineer
1984 - 1996 Iron and Steel Research Institute – researcher
1992 - 1996 VSB-Technical University – doctor
1993 - Company Timplant – research, development and production

of Dental Implant System Timplant® - owner
2005 - Nanostructured dental implant Nanoimplant® - first in the world



Nanoimplant®s
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DirectorDirector ofof IPAM USATU, IPAM USATU, RussiaRussia

νν TerryTerry C. C. LoweLowe –– ChiefChief executiveexecutive officerofficer, , 
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PropertyProperty RequirementsRequirements for for DentalDental
ImplantsImplants MaterialMaterial

νν metalicmetalic oror nonmetalicnonmetalic ((ceramicceramic))
νν biobio--inertinert oror biocompatibilitybiocompatibility oror biobio--activeactive surfacesurface
νν not not contains neither even potentially toxic nor contains neither even potentially toxic nor 

allergenetic additives allergenetic additives 
νν optimaloptimal specific strength propertiesspecific strength properties
νν availabilityavailability, , shapeshape, , diameterdiameter, , lenghtlenght, , roundnessroundness, , 

straightnessstraightness, , machinabilitymachinability (CNC)(CNC)
νν acceptableacceptable priceprice



ASTM F67ASTM F67--95 95 andand followingfollowing
TheThe most most frequentlyfrequently usedused materialmaterial in in thethe worldworld for for dentaldental implantsimplants

Titanium used in period 1992-1996 for implants Timplant® - GOST 27265-87, VT 1-00



NEW: NEW: NanostructuredNanostructured titaniumtitanium

Material State UTS(MPa)   YS(MPa) Elong(%)   RA (%)
Grade 2 TiECAP 4 passes + rolling 1030 845 12.0 51.0
Grade 4 TiECAP 4 passes + rolling 1143 864 15.4 47.4

The first samples of nanostructured titanium – were produced the first implants

Ultrafine grain Grade 2 commercial purity titanium:
TEM of cross section

Ultrafine grain Grade 4 commercial purity titanium:
TEM of cross section

Photo: TEM USATU



NanostructuredNanostructured titaniumtitanium II.II.
The second delivery of 40 nTi rods øø 8 mm – improved UTS

USATU Laboratory Report No. 6, Dec 10, 2006



GECKOGECKO -- SaurodactylusSaurodactylus auritanicusauritanicus

Nanostructure in Nature?

Sucking tentacular finger – size of tentacle about 150 ηm,
that is why gecko is able to walk on the glass top wall

tentacles

Photo through glass

one finger



Nanoimplant ® first in the world
1. Size of particles of nanostructured titanium about 100 ηm size of
biological virus 75 -100 ηm, protein 5-50 ηm

2. Tensile strength - 2.8 x higher than cpTi Gr.2 
2.3 x higher than cpTi Gr.4

3. Theoretical calculation of strength of flexure in VSB-Technical
University of Ostrava 

Nanoimplant ® øø2,4 mm  =  Timplant ® øø3,5 mm
Dental implants Timplant® dia 3,5 are more than 15 years inserted to the human body without fracture

4. Purity grade – 99% titanium, no alloy, without toxic or potentially
toxic elements (Ti6Al4V)

5. Length of intraosseal part – 10, 12 and 14 mm – optimal length for 
thin implants

6. Etched surface - clean surface, 2.4 x higher roughness – better
biological properties – higher cells adhesion [4]

7. Self taping conical thread – high primary retention and optimal bone 

condensation



STRENGTH 
of flexure

AREAAREA

12 mm 10 mm
~~

of intraosseal part

ø2,4ø2,4 ø3,5ø3,5



Nanostructured titanium Gr.4Nanostructured titanium Gr.4
list list ofof peakspeaks ofof chemicalchemical elementselements ((etchedetched surfacesurface))

Picture: EDAX- Dept. of Nanotechnology – VSB -Technical University of Ostrava



EtchedEtched surfacesurface nanoTinanoTi & & cpTicpTi

Optical microscope / photo Timplant



Cell attachement on nanomaterial
(sample N4) in early phase 12h

Cell layer on nanomaterial treated HF etching
(sample N3) in early phase 24h

Cytocompatibility
of nanostructured titanium surface

Photos SEM:Institute of Physical Biology 
Cell line L929



Cells occupation on the different surface
After 72 hours

86,96Turning & HF &plasmaN4NANOMATERIAL

87,22Turning & HF-etchingN3NANOMATERIAL

65,41Turning & plasmaN2NANOMATERIAL

68,76TurningN1NANOMATERIAL

54,16Turning & HF & plasmaA4ASTM F67-00

53,01Turning & HF-etchingA3ASTM F67-00

53,11Turning & plasmaA2ASTM F67-00

49,07TurningA1ASTM F67-00

% of occupied surfacefinishingsurfaceMATERIAL

NanomaterialNanomaterial has a has a significancesignificance to to quicklyquickly cell cell adherenceadherence



TheThe FirstFirst InsertedInserted Nanoimplant®

Photo: MUDr. Daniel HRUŠÁK,PhD.- surgeon, Department Department ofof Stomatology, University Stomatology, University HospitalHospital, , PilsenPilsen

14. November 2005



INDICATIONS INDICATIONS ofof NanoimplantNanoimplant® ® 

INSUFFICIENT OF TRANSVERSAL BONE ‘S SIZE 4,5INSUFFICIENT OF TRANSVERSAL BONE ‘S SIZE 4,5--6 mm6 mm
-- aboveabove 6 mm 6 mm –– classicalclassical implantsimplants ø ø >>3.3.55mmmm
-- underunder 6 mm6 mm -- NanoimplantNanoimplant®®

-- underunder 4,5 mm 4,5 mm -- alveolaralveolar splitsplit + + NanoimplantNanoimplant®®

INSUFFICIENT OF INTERDENTAL SPACEINSUFFICIENT OF INTERDENTAL SPACE



EXAMPLES OF SURGICAL SOLVING 
INSUFFICIENT OF TRANSVERSAL BONE ‘S SIZEINSUFFICIENT OF TRANSVERSAL BONE ‘S SIZE

((narrownarrow bone)bone)

ν GUIDED BONE REGENERATION

ν BONE SPLITTING

ν ONLEY AUGMENTATION

ν OSTEODISTRACTION – by Timplant® distractor

OR MORE SIMPLY METHOD IS

INSERTING OF THIN IMPLANT - NanoimplantNanoimplant®®



GUIDED BONE REGENERATION



BONE SPLITTINGBONE SPLITTING



ONLEY AUGMENTATIONONLEY AUGMENTATION
by bone by bone graftgraft

Photo: MUDr. Daniel Hrušák, PhD. - surgeon



OSTEODISTRACTIONOSTEODISTRACTION

Photo: MUDr. Daniel Hrušák,PhD - surgeon

<--Distractor Timplant®®



TheThe Most Most FrequentlyFrequently UsedUsed ApplicationsApplications
OfOf InsertingInserting DentalDental ImplantsImplants

NanoimplantNanoimplant®

ν Replacement of solo tooth
ν Missing molar teeth
νν CombinationCombination ofof differentdifferent typestypes ofof implantsimplants andand

NanoimplantNanoimplant®

ν Combination of dental implants with own teeth
νν ImmediatellyImmediatelly loadedloaded implantsimplants

All followed clinical pictures are from clinical praxis of MUDr. Ctibor Arnold, stomatosurgeon, Teplice, Czech Republic



CaseCase Report No.1Report No.1
νν Ztráta zubu 36 Ztráta zubu 36 –– pacient r. 1975, pacient r. 1975, 

odmítl fixní můstek, žádal řešení odmítl fixní můstek, žádal řešení 
implantátyimplantáty

νν Zaveden Zaveden NanoimplantNanoimplant A11 a A11 a 
metalkeramickámetalkeramická korunkakorunka

Dva roky ve funkci

Replacement of solo tooth



CaseCase Report No. 1Report No. 1
Replacement of solo tooth



CaseCase Report No.2Report No.2

ν Zkrácený zubní oblouk – pacientka r. 
1959

ν HČ dobrý transverzální rozměr, 
suprastruktura 3 metalkeramické
spojené korunky

ν DČ – alveol pod 6 mm, Nanoimplant
A11, metalkeramický most 33, 34–36

Missing molar teeth



CaseCase Report No.2Report No.2 Missing molar teeth



CaseCase Report No.3Report No.3
CombinationCombination ofof classicalclassical implantimplant TimplantTimplant a a NanoimplantNanoimplant

νν pacientka r. 1977 pacientka r. 1977 
νν Před 5 lety náhrada zubu 45 implantátem B22 + Před 5 lety náhrada zubu 45 implantátem B22 + metalokeramickámetalokeramická korunka. korunka. 
νν V cizině extrakce 46. Atrofie alveolu v transverzálním rozměru. V cizině extrakce 46. Atrofie alveolu v transverzálním rozměru. 
νν Zaveden Zaveden NanoimplantNanoimplant A12 + 2 spojené A12 + 2 spojené metalkeramickémetalkeramické korunky kotvené na B22 a korunky kotvené na B22 a 

A12.A12.



CaseCase Report No.3Report No.3
CombinationCombination ofof classicalclassical implantimplant TimplantTimplant ®® a a NanoimplantNanoimplant®®



CaseCase Report No.4Report No.4
Combination of dental implants with own teeth

Ročník 1965
HTP
DPP



CaseCase Report No.4Report No.4



CaseCase Report No.5Report No.5
ImmediatelyImmediately loadedloaded implantsimplants
νν Totální defekt DČ Totální defekt DČ -- pacientka r. 1947pacientka r. 1947
νν Dva roky HTP a DTP. Dva roky HTP a DTP. 
νν Implantace 5 ks Implantace 5 ks NanoimplantůNanoimplantů -- v místě 36,46 v místě 36,46 –– A10, 33, 43, 41 A10, 33, 43, 41 –– A12. A12. 
νν Ihned otisky. Provizorní Ihned otisky. Provizorní suprastrukturasuprastruktura do 2 hodin od operace. do 2 hodin od operace. 
νν Po 3 měsících otisky na definitivní plošný Po 3 měsících otisky na definitivní plošný metalkeramickýmetalkeramický most.most.



CaseCase Report No.5Report No.5
ImmediatelyImmediately loadedloaded implantsimplants



CaseCase Report No.5Report No.5
ImmediatelyImmediately loadedloaded implantsimplants

RTG kontrola po zavedení

Three years loaded classical implants – comparative
x-ray ilustrate good size of bone



CaseCase Report No.5Report No.5
ImmediatelyImmediately loadedloaded implantsimplants



CaseCase Report No.5Report No.5
ImmediatelyImmediately loadedloaded implantsimplants

Temporary bridge



CaseCase Report No.5Report No.5
ImmediatelyImmediately loadedloaded implantsimplants –– finalfinal situationsituation
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