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Tlmplant® dental |mplants
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2005 - Nanostructured dental implant Nanoimplant® - first in the world
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Property Requirements for Dental
Implants Material

metalic or nonmetalic (ceramic)
bio-inert or biocompatibility or bio-active surface

not contains neither even potentially toxic nor
allergenetic additives

optimal specific strength properties

availability, shape, diameter, lenght, roundness,
straightness, machinability (CNC)

acceptable price




ASTM F67-95 and following

The most frequently used material in the world for dental implants

45"9 Designation: F 67 - 95

Standard Specification for o ,
Unalloyed Titanium for Surgical Implant Applications

b Fe7

TABLE 1 Chemical Requirements

Composition,4 %

Element Grade 1 Grade 2 Grade 3 Grade 4
Flat Product Bar and Billet Flat Product Bar and Biliet Flat Product Bar and Billet Flat Product

Nitrogen, max 0.03 0.03 0.03 0.03 0.05 0.05 0.05

Carbon, max 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Hydrogen, max 0.015 0.01258 0.015 0.01258 0.015 0.01258 0.015

Iron, max 0.20 0.20 0.30 0.30 0.30 0.30 0.50

Oxygen, max 0.18 0.18 0.25 0.25 0.35 0.35 0.40

Titanium balance balance balance balance balance balance balance balance

Bar and Billet

4 Forgings are designated Grade F-1, F-2, F-3, or F-4 respectively. Forging compositions are identical to those specified for flat product.
8 Bar only; maximum hydrogen content for billet is 0.0100 %.

TABLE 2 Product Analysis Tolerances? TABLE 3 Mechanical Requirements—Bar, Billet, and Forging?

Tolerance Under the Tensile Strength,  Yield Strength, 0.2 %
Minimum or Over the Grade min Offset, min

Limit or Maximum of

L AuE Specified Range, %

Elongation in  Reduction of

Maximum Limit8

Nitrogen
Carbon
Hydrogen
Iron

Iron
Oxygen
Oxygen

up to 0.05
0.10

up to 0.015
up to 0.25
over 0.25
up to 0.20
over 0.20

0.02
0.02
0.0020
0.10
0.15
0.02
0.03

A Refer to AMS 2249C.

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

MPa

MPa

4D, min, %  Area, min, %

240
345
450
550

170
275
380
483

24
20
18
15

A These properties apply to forgings having a maximum cross section not
greater than 3 in.2 (1935 mm?). Mechanical properties of forgings having greater
cross sections shall be negotiated between the manufacturer and the purchaser.




NEW: Nanostructured titanium

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

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

Ultrafine grain Grade 2 commercial purity titanium: Ultrafine grain Grade 4 commercial purity titanium:
TEM of cross section TEM of cross section

Photo: TEM USATU




Nanostructured titanium II.

The second delivery of 40 nTi rods @ 8 mm — improved UTS
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Nanostructure in Nature?
GECKO - Saurodactylus auritanicus

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

tentacles




Nanoimplant © first in the world

1. Size of particles of nanostructured titanium about 100 nm size of
biological virus 75 -100 nm, protein 5-50 nm

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 ® g2,4 mm = Timplant ® 3,5 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 (Ti6AI4V)

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

|

i —

=

=

as=

£
F

AREA

of intraosseal part

. 10 mm




Nanostructured titanium Gr.4

list of peaks of chemical elements (etched surface)

DAD7APODJUK_11722 B1l.spc

8.00 9.00 10.00 11.00

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




Etched surface nanoTi & cpTi

Optical microscope / photo Timplant




Cytocompatibility
of nanostructured titanium surface

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

Cell layer on nanomaterial treated HF etching
(sample N3) in early phase 24h
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Cells occupation on the different surface
After 72 hours

MATERIAL surface finishing % of occupied surface

ASTM F67-00 Al Turning 49,07

ASTM F67-00 A2 Turning & plasma 53,11

ASTM F67-00 A3 Turning & HF-etching 53,01

ASTM F67-00 A4 Turning & HF & plasma 54,16
NANOMATERIAL N1 Turning 68,76
NANOMATERIAL N2 Turning & plasma 65,41
NANOMATERIAL N3 Turning & HF-etching 87,22

NANOMATERIAL N4 Turning & HF &plasma 86,96

Nanomaterial has a significance to quickly cell adherence




The First Inserted Nanoimplant®

14. November 2005

Photo: MUDr. Daniel HRU§AK,PhD.— surgeon, Department of Stomatology, University Hospital, Pilsen




INDICATIONS of Nanoimplant®

INSUFFICIENT OF TRANSVERSAL BONE 'S SIZE 4,5-6 mm
- above 6 mm — classical implants g >3.5mm
- under 6 mm - Nanoimplant®
- under 4,5 mm - alveolar split + Nanoimplant®

INSUFFICIENT OF INTERDENTAL SPACE




EXAMPLES OF SURGICAL SOLVING
INSUFFICIENT OF TRANSVERSAL BONE 'S SIZE

(narrow bone)

GUIDED BONE REGENERATION
BONE SPLITTING
ONLEY AUGMENTATION

OSTEODISTRACTION - by Timplant® distractor

OR MORE SIMPLY METHOD IS

INSERTING OF THIN IMPLANT - Nanoimplant®




GUIDED BONE REGENERATION




BONE SPLITTING




ONLEY AUGMENTATION

by bone graft

Photo: MUDr. Daniel Hrusak, PhD. - surgeon




<--Distractor Timplant®

Photo: MUDr. Daniel Hrusak,PhD - surgeon




The Most Frequently Used Applications
Of Inserting Dental Implants
Nanoimplant®

Replacement of solo tooth
Missing molar teeth

Combination of different types of implants and
Nanoimplant®

Combination of dental implants with own teeth
Immediatelly loaded implants

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




Ca Se Re pO rt N O . 1 Replacement of solo tooth

v Ztrata zubu 36 — pacient r. 1975,
odmitl fixni mdstek, zadal reseni
implantaty
Zaveden Nanoimplant All a
metalkeramicka korunka

Dva roky ve funkci




Case Report No. 1

Replacement of solo tooth




Ca Se Re pO I"t NO. 2 Missing molar teeth

v Zkraceny zubni oblouk — pacientka r.
1959

HC dobry transverzalni rozmér,
suprastruktura 3 metalkeramicke
spojene korunky

DC — alveol pod 6 mm, Nanoimplant
Al1l, metalkeramicky most 33, 34-36




Ca Se Re pO rt NO. 2 Missing molar teeth




Case Report No.3

Combination of classical implant Timplant a Nanoimplant

pacientka r. 1977
Pred 5 lety nahrada zubu 45 implantatem B22 + metalokeramicka korunka.

V ciziné extrakce 46. Atrofie alveolu v transverzalnim rozmeéru.
Zaveden Nanoimplant A12 + 2 spojené metalkeramické korunky kotvené na B22 a

Al2.




Case Report No.3

Combination of classical implant Timplant ® a Nanoimplant®




Case Report No.4

Combination of dental implants with own teeth

Rocnik 1965
HTP
DPP




Case Report No.4




Case Report No.5

Immediately loaded implants

TotaIni defekt DC - pacientka r. 1947

Dva roky HTP a DTP.

Implantace 5 ks Nanoimplantll - v misté 36,46 — A10, 33, 43, 41 — A12.
Ihned otisky. Provizorni suprastruktura do 2 hodin od operace.

Po 3 mésicich otisky na definitivni ploSny metalkeramicky most.




Case Report No.5

Immediately loaded implants




Case Report No.5

Immediately loaded implants

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

RTG kontrola po zavedeni




Case Report No.5

Immediately loaded implants
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Case Report No.5

Immediately loaded implants
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Case Report No.5

Immediately loaded implants — final situation
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