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Table 1. The percentage of Bone—to—Implant contact area.

Hydroxyapatite-coated Titanium=-coated
IMZ Implant IMZ [mplant P value
Mean( 5D % Mean(SD) %
Longitudinal 7536 { BLOG) 49065 (13.62) 0.0526
sectionl n=h n=3
Cervix 9790 { 2a98) 90,51 (10.62) 0.3840
n=d n=3
Apex B4.08 (17.06) TELTE (25,500 0.7728
n=4 n=4
Total BE2E3(1a71) T8 (23840 04808

n . Number of sample
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Mann-Whitney U Test
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Fig. 15. The comparision of Bone—to—Implant contact area.
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Fig. 16. Line profile of Calcium and phosphorous in
Titanium coated implant

3. EPMA 0|2¢! LINE PROFILE
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Fig. 17. Line profile of Calcium and Phosphorus in
Hydroxyapatite coated implant
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Table 2. The quantitaive analysis value of Calcium using EPMA(%(SD))

Hydroxyapatite Titaniam
Toath coated coated p value
IMZ Ienplnat IMZ Implant e
L 23.25 (3,100 20060 (1,63} 2182 (2.88) U030 #
FHrum B3T3 1) 23.41(345) 2084 (234) 03479
Ny 2208 (1420 21021142} 1947 (2.17) 004

*Staustical significance p<005 (Kruskal-Wallis Test)
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Table 3. The quantitative analysis value of phosphorous using EPMA(%(SD))

Hydroxyapatite Titamium
Toath coated coated p value
IMZ Implnat IMZ [mplant —
100um 23.25 (3.10) 20050 1,63} 2182 (2.88) (L0430 ®
B00um b il B 2141 (3450 H084 (234) 03479
B um 208 01.42) 21.1E(1.42) 19497 (2.17) (L4
*Siatistical significance p<005 (Kruskal-Wallis Test)
et
21
2 iﬁ;_
a1 |l HaA
{C] Thasiem
20 1
|
19 1 !
18 4
108 300 i

Fig. 18. Bar Graph showing the quantitative analysis value of Calcium using EPMA
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Fig. 19. Bar Graph showing the quantitative analysis
value of phosphorous using EPMA
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1. Light microscopic finding
Ti : Titaanium coated implant, HA : Hydroxyapatite coated implant, EP : Epithelium,
HAp : Hydroxyapatite particle, Tic : Titanium core, MP : Macrophage, Ic : Inflammatory
cell, B : Bone, Ob : Odontoblast

Fig. 1. Light microscopic finding of titanium coated implant (X25) : Osseointegration is
evident in most of the implant surface.

Fig. 2. Light microscopic finding of hydroxyapatite coated implant (X25) : Osseointegration
is evident in most of the implant surface.

Fig. 3. Light microscopic finding of titanium coated implant (X 10) : Light microscopic fin-
ding shows apical migration of epithelium between implant and bone.

Fig. 4. Light microscopic finding of hydroxyapatite coated implant(X40) : Light microscopic
finding shows phagocytosis of hydroxyapatite particles by marcrophage.

Fig. 5. Light microscopic finding of hydroxyapatite coated implant (X 33) : Light microscopic
finding shows complete resorption of HA layer resulted in exposure of implant
core.

Fig. 6. Light microscopic finding of hydroxyapatite coated implant (X25) : There was a
separation of HA layer from the implant core and subsequent infiltration of inflamma-
tory cells into the resulting space in the HA-coated implants.

2. Polarized microscopic finding
D : Dentin, C : Cementum, PL : Periodontal ligament, OS . Osteon, T : Natural tooth,
BB : Bundle bone, NB : New bone, OB : Old bone, Ti: Titanium coated implant,
Tic . Titanium core, BM : Bone marrow

Fig. 7. Polarized microscopic finding of bone arounding natural teeth (X5) : Polarized mic-
roscopic finding shows regularly arranged osteon in bone around natural tooth and
regularly arranged collagen fiber. :

Fig. 8. Polarized microscopic finding of bone arounding natural teeth (X5) : Polarized mic-
roscopic finding shows regularly arranged collagen fiber in bundle bone around natu-
ral tooth, and irregularly arranged collagen fiber around titanium coated implant
compare with tooth.

Fig. 9. Polarized microscopic finding of hydroxyapatite coated implant (X5) : Polarized mi-
croscopic finding shows irregularly arranged collagen fibers around implant.

3. Fluorescence micfoscopic finding

T : Natural tooth, Ti: Titanium coated implant, HA : Hydroxyapatite coated implant,
PB : Periosteal bone formation, POs : Pramary osteon, SOs : Secondary osteon, Od :
Osteoid, CB : Crestal bone formation, PL . Periodontal ligament
Fig. 10. Fluorescence microscopic finding of natural tooth (X 100) : Fluorescence microsco-
pic finding shows yellow, green, and red fluorescent band respectively, along perios-
teum, and secondary osteon with fluorescent unicentric band in the bone.
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Fig. 11.

Fig. 13.

Fig. 14.

Fluorescence microscopic finding of titanium coated implant(X100) : Unicentric
circular bands of primary osteon in green and red from outside in were observed
in immature yellow lamellar bone.

. Fluorescence microscopic finding of titanium_ coated implant (X100) Fluorescence

microscopic finding show periosteal bone growth around crestal bone with indefinite
fluorescent band.

Fluorescence microscopic finding of hydroxyapatite coated implant (X 100);: Unice-
ntric circular bands of primary osteon in green and red from outside in weLe obser-
ved in immature lamellar bone in primarily red and slightly yellow.
Fluorescence microscopic finding of hydroxyapatite coated implant (X 100)Fluores-
cence microscopic finding shows periosteal bone growth around crestal bone with
indefinite fluorescent band. i
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= Abstract =

EFFECTSOF HYDROXYAPATITE AND TITANIUM-COATED DENTAL
IMPLANTS ON BONE FORMATION AND MATURATION IN DOG

Hong-Cheol Yoon, Dong_hoo Han, D.D.S,, M.S.D., Ph.D.

Dept. of Prosthodontics, College of Dentistry, Yonsel University

The purpose of this study was to compare the bone formation, maturation around HA-and titanium-
coated dental implants in dog. 5 hydroxyapatite coated IMZ implants and 5 titanium coated IMZ implants
were placed into the previoudy extracted site in the mandible of 5 adults dogs. All dogs were injected
intravenously Tetracycline, Alizalin red S, and Calcein for bone fluorescent labelling, After the
experimental period of 16weeks, the dogs were sacrificed and tissue samples around the implants were
obtained. Microscopic observations(ligth, polariged and fluorescence microscope), morphometric anaysis,
line profilewith EPMA, and quantitative analysisfor Ca,P, and Ti were performed.

Theresultswere asfollows;;

. Bone maturations around the implants were relatively lower than those of natura teeth. No significant
differences in bone maturation and remodeling patterns were observed between the two implants
groups.

. Cdcification of bone surrounding the implants was initiated in 8-11 weeks for HA-coated implants,
whileit took 11 weeks or more for Ti-coated implants.

. Bone-to-implants contact ratio of 82.63% was recorded for HA-coated group and 72.25% for titanium
coated group, with no significant difference between the two groups.

. Bone around the implants exhibited reduced quantity of Caand P in the 100um region relative to natural
teeth, while the rest of the regions showed no statistical differences. No significant differences were
found between the two implant groups.

. There was a separation of HA layer from the implant core and subsequent infiltration of inflammatory
cellsinto the resulting space in the HA-coated implants, and evidences of phagocytosis of HA particles
by macrophages.

Bone calcification was more rapid around HA-coated implants compared to titanium-coated implants,
but HA coated implants did not show any significant differences either in the degree of calcification or the
bone-to-implant contact ratio over Ti coated implants. HA coated implants may have complications
associated with HA absorption and separation of HA layer from the implant core.

Key words: hydroxyapatite coated implant, titanium coated implant, bone formation, bone maturation,
morphometric analysis, EPMA, fluorescent labelling.
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