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ABSTRACT

Thiz paper reports that the ultrastructural nature of the interface process between the implants and
surronnding bone hasbeen studied after invive 1, 4, 8, 12 weeles of implantation of smoeoth machined implants
into rabbit tibiaz. There was no indication of the fibrous connective tissue formation around the implant that
imply intolerance of the bone tizmne towards the implant after 1 weel of implantation, The regions showing
direct borne tizsne bonding to the smooth machined implant contained osteoblast activating across the interface
in the direction after 4 weels of implantation. The reaction of a smooth machined implant canged in the first
instance formation of an amorphous woven bone, which transformed into a mineralized bone containing
collagen fibers, After 8 weelss of implantation, the activities of osteoblast initiated ozseointegration forming
bone matrix af the interface. During this period, the osteoblast sumrounded with a matrix consisting of collagen
bundles running in various directions. In the interface area betwesn newly formed bone tissue and implants
which has been inserted in rabbit tibias for 12 weels, the implant and mineralized bone was separated by an

amoIphous electron dense material layer about 11,5 pm in thickness,
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Fg. 1. Scarning elsctron micrograph (SEM) of a samooth machined implant. Inzet: Magnification of flgure 1 showing one thread of
aamooth machined implant. Typical machining grooves are present on the surface, Bar= lmm.

Fg. 2. SEM of ground section of a tibial implant (I) after 1 weelk inzertion. B: bone tizsue. Bar =1mm.

Fg, 3. 5EM oftibial implant () after 4 weelts of implantation. The interface zone containing remodelled bone tissue, B bone tissue,
Bar=1lmm.

Fg. 4. SEM oftibial implant {Ty after 8 weelcs of implantation. Note the portion of interfaca {circle) between implant and bone tizsue
(B separated, Bar =300 pm .

Fig. 5. 5EM of after 12 weelks of implantation. Matare bone (B) is present around implant (I). A high bone —implant contact
characteristic is present. BM: bone marrow, Bar =1 mm.

Fg, 6, After 12 weeks, apart of the newly formed bone tissue (B) are separated by amall gap from the implant (I sarface, Bar = 100

.
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Fig, 7. Tranzmission electron micrograph (TEM) of interfacial bone tissue after | weelo of implantation showing the red blood cell
(REC).
Fig, 8. TEM of interfacial bone tisse after 4 weelts of implantation. The remodeled bone matrix showing collagen fibril (arrows),
Fig, 9. TEM of the bone tizane after 8 weelts of implantation. The newly forming bone tissue showing high osteoblastic activity near
the implant. OB ozteoblast,
Fig, 10, TEM of bone tiasue after 8 weelts of implantation, The mineralized {arrows) bone matrix containing the bundles of cross
striated collagen fibril.
Fig. 11. TEM of bone tigsue after 12 weeks of Implantation. An osteocyte {OC) is surroundad by bone matriz (BM).
Fig, 12, TEM of the interface Zone after 12 weelts of implantation. A layer of amorphous electron dense material (EDL) is located along
the interface of removed titaniun implant (T). The interfacial bone tizsme consisting of collagen fibril is mineralized (arrows).
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