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EPMA analysis of bone formation around RBM surface implant

Hwan—Jong Jung, Sung—Bin Yim, Chin—Hyung Chung, Ki—Seok Hong™*
Department of Periodontology, School of Dentistry, Dan Kook University

ABSTRACT

Purpose: To evaluate bone formation on the implant surface between machined fixture and RBM surface fixture through
analyzing of distribution and concentration of Ca and P by EPMA.

Material and Methods: Fixtures had divided in 2 group: Machined(Group 1), RBM (Group II). Total 4 fixtures were
implanted on rabbit which sacrificed on 2 week and 4 week for the histological specimens. By these specimens EPMA value
were measured, compared and analysed by each group to figure out the evidence of clinical use of RBM implant.
Result: After 2 weeks and 4 weeks , it was analyzed that bone formation area, distribution and concentration of Ca and P
by EPMA. In distribution and concentration of P Group II was higher than Group I, but there were no statistical
significances. In new bone formation area, Group II was more higher than Group [ with statistically significances. Both of
group, after 4 weeks area is little bit higher than after 2 weeks area but there is no statistically significances.
Conclusion: RBM implant was better than machined implant on the early bone formation.

(J Korean Acad Periodontol 2008;38:503-510)
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Figure 1. EPMA Analysis of implant (Machined, at 2 Figure 2. EPMA Analysis of implant (Machined, at 4
weeks) *Left—Ca, Right—P weeks) *Left—Ca, Right—P

Figure 38 EPMA Analysis of implant (RBM. at 2 Figure 4. EPMA Analysis of implant (RBM, at 4
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Figure 5 Analysis of bone formation area

506



J Korean Acad Periodontol 2008;38(3)

RBM surface 2AZTES| S0l CHet EPMA 24

Machined2 Machined(4 RBM(2 RBM(4
weeks) weeks) weeks) wecks)

16000
14000 ——
12000 [ ] —
10000 — [ @Machined(2weeks)
| |niretumss
6000 1 | 2aRBM(4weeks)
4000 —
2000 :Ii I —

0

1) EPMAE S5t = B 2
Machined surfaceE 7} ¢
= 34 WA 1.0204 mm o3}
AL 1,0698 mm”0]3Ic}, RBM AHe)H QJEeE] #9 9
FolM9] F P4 HHL 15587 mm’o|lom, 450K
Z P4 WAL 1,633 mm’o|YT), F - oA 27RTh
AFoA & 4 HHo] S7IEIeH, RBM AEld dEwt
E7} machined surfaceS Zi= YZTE| H|af 94

A we & B4 HAe UEIEkFig. 5).

2) EPMAE Seot Zigut Q10| A 3l S50| S7| 24

Zk29] 7L Jonckheere—Terpstra AAZAY} Group I
7} Group [ o] B|[A level 1 o)de] Zw WA} Fkof
UeA E=tem SAA o= fFolido] ASieh 2 wollA
258} 4571 o] WAL GroupllofAl ot 7181
o, Group [ oAz oF A48 ou AR o4
& YRR it 530 Folie BE ol 23
o} 4504 S71HE e UESley SAIEH Ropde
USITHFig, 6). Q18] Hf e AeolA FAH 794

o] LhehA eliet

A7} Qg Eekzo] dxxe] A glo] ARAR
T3t 43 A Z92e] A ol At 30099 o]y
SAokE AR T WHORA 1 ofsiel A8l Be

=

2

uir

Figure 6, Analysis number of calcium pixel

o] QL. ol BHHQ QAFR|2IEte] F Hokz
AR 2 dEHEE ARt A&l Ades
B 4ES Hola lon, ARl siEat 42 Vs
ARl W] it Al vl el e oAM= 2 o
& HFoRL Arh ERE Ao F2 FA|of fAjefAlA 9
AE AR ST el AREOIH Y,

Ao ghate] B Aol 7|4 S 7RI A

B3]
FET glon], 2ol BAet 2l FANY B 9 A
o

At 10~15W7F YETHE 0| W9 B2 T A
Z8Yx]o] HAl(etching), H-AHKblasting), E§Khybrid)
=2 Bl AVE 7= Weko g HEHE o

N
-

T

(o5
z
>

il

ofi
2

g2
flo

re
ot
oy
>
LY
N
oflt
)
b

1
Ry
o

tﬁ

>

[o

4

1l
i)
Im
lo
Hl
u=)
X
N
N

m

¢

olN
_}l_‘
>~
N
rlr
pou)
flo
(I
i)
oS oo m
me e of

’
olN
N
=
N
r
3
5
i

¢

M lo lo g
)
(R
by 0
‘
filo
=
il
N
)
ol
g
oL P
1>
filo
s
op
ot
jule
e
i)
it
2

re

oA Piattelli” S machined EHT} R
HES E7]9] qiEZ] 45e &
off x5ty 4 2 YeASEHoR vlwet 2
AZTE ;| H[F] RBM W4lo& w9 A2
O W FopNEe} A&t Zo] H HEE o]
Psgltka skgieh Maurizio™ S-& E3F 74E
& o] 43t A B3] RBM USTHET} B <
I HEBo] &1L F F4o] marta sigict Sanz”
52 AUFOAA ASTE LpARK0] SHARE AIAELS: 7}
A T 439 st T 2A0F Ao, YT
Z

Zo] ww, FFAEE 4

e8]
=

[e:
_E

i
N2

o

ot

juls

i3]

oo

N

=

SO
o

g

s

Hl

L rE
=

NG
o)
i rrfi Ul

o 32

wH
c

507



HMEEE QUMHI RIS S7|A

F2AY] e BT 4 odohaL siglet e 24
el ASsH HrlolA dizael st AEREE 4

T 51%9] T-YUETUE HEHES RBM Ald dSHUE
A 8F ¥ 62.3%2] Z-USHE FJFES 2o RBM
SUETL Z-QAERE HEEo] 94l Hasigith
gt Fololl e TRt 919 Rt &

=7} RBM A2jH HERHElA T 2 Z10= Hol RBM A

o _010

jaled
(R
¢
|m
=2
ro

W}

25l Eekert 27] 2 w4l o wol A A% S
= o e Zow s

S 2 QoA A7 520) B4o] 27]0] FUsh
A igrom], 25e} 4ol ek EPMA B4 Alaiste] ]

1. Branemark PI, Hansson BO, Adell R. et al. Osseointegrated
implants in the treatment of the edentulous jaw. Experience
from a 10-year period. Almquist and Wiksell International
1977.

2. Adell R, Lekholm U, Rockler B, Branemark PI. A 15-year
study of osseointegrated implants in the treatment of eden-
tulous jaw. Int J Oral Surg 1981;10:387-416.

3. Zarb GA, Schmitt A. The longitudinal clinical effectiveness
of osseointegrated dental implants. The Toronto study: part
I surgical results. J prosthet Dent 1990;63:451-457.

4. Ericsson I, Lekholm U. Branemark PI et al. A Clinical
evaluation of fixed bridge restorations supported by the
combination of tooth and osseointegrated titanium implant.
J Clin Periodontol 1986;13:307-312.

5. Lausmaa J. Surface spectroscopic characterization of tita-
nium implant materials. Journal of Electron Spectroscopy
and Related Phenomena 1996;81:343-361.

6. Eisenbarth E, Velten D, Schenk-Meuser K et al. Interactions
between cells and titanium surfaces. Biomolecular Engineering
2002;19:243-249.

7. Sul YT. The significance of the surface properties of oxi-
dized titanium to the bone response: special emphasis on
potential biochemical bonding of oxidized titanium implant.
Biomaterials 2003;24:3893-3907.

508

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

. Hobo S,

Chetx|F=atets|x| 2008 38¢ 35

Ichida E, Garcia LT. Osseointegration and
Occlusal Rehabilitation Quintessence co 1989;21-32.

. Brianemark PI, Zarb G, Albreksson T. Tissue integrated

prosthesis. Quintessence Publishing Co inc 1985.
Gottlander M, Albrektsson T. Histomorphometric studies of
hydroxyapatite coated and uncoated CP titanium threaded
implants in bone. Int J Oral Maxillofac implants 1991;6:
399-404.

Gottlander M, Albrektsson T. Histomorphometric study of
unthreaded hydroxyapatite coated and titanium coated im-
plants in rabbit bone. Int J Oral Maxillofac implants.
1992;7:485-490.

Denissen H, Kalk W, Nieuport H, Maltha J, Hoofe A.
Mandibular bone response to plasma-sprayed coatings of
hydroxyapatite. Int Prosthodont 1990;3:53-58.

Oonishi H, Yamamoto M, Ishimura H et al. The effort of
Hydroxyapatite coating on bone growth into porous tita-
nium alloy implants. J Bone joint surg 1989;71:213-216.
Wennerberg A, Eksessabi A, Albrektsson T, Johansson C,
Anderson B. A 1-year follow -up of implants of differing
surface roughness placed in rabbit bone. Int Oral max-
illofac Implant 1997;12:486-494.

Predecki P, Auslaender BA, Stephan JE, Mooney VL,
Stanitski C. Attachment of bone to threaded implants by
ingrowth and mechanical interlocking. J Biomed Mater Res
1972;6:401-412.

Buser D, Schenk R, Steinemann S et al. Influence of sur-
face characteristics on bone integration of titanium implants.
A histomorpho-metric study in miniature pigs. Journal of
Biomedical Materials Research 1991;25:889-902.
Wennerberg A, Albrektsson, Lausmaa J. Torque and histo-
morphometric and removal torque study of screw-shaped ti-
tanium implants and 75um sized particles of Al,Os. Journal
of Biomedical Materials Research 1996;30:251-260.
Branemark PI, Hansson BO, Adell R et al. Osseointegrated
implants in the treatment of the edentulous jaw. Experience
from a 10-year period. Scand J Plast Reconstr Surg
1977;16(Suppl.1)1-132.

Albrektsson T, Zarb G, Worthington P, Eriksson AR. The
long-term efficacy of currently used dental implants: A re-
criteria of success. Int J Oral

Maxillofac Implants 1986;11-25.

view and proposed

. Meffert RM, Langer B, Fritz ME. Dental implants: A

review. J Periodontol 1992;63:859-70.



J Korean Acad Periodontol 2008;38(3)

21.

22

23.

24.

25.

26.

Mayer TM, Hawley CE, Gunsolley JC, Feldman S. The
single tooth implant: A viable alternative for single tooth
replacement. J Periodontol 2002;73:687-693.

Lundgren S, Moy PK, Beumer J1I, Lewis S. Surgical con-
sideration for endosseous implants in the cranial region: A
3-year report. Int J Oral Maxillofac Surg 1993;22;272-277.
Gelb DA. Immediate implant surgery: Three-year retro-
spective evaluation of 50 consecutive cases. Int J Oral
Maxillofac Implants 1993;13:388-399.

Schwartz-Arad D, Chaushu G, Full arch restoration of the
jaw with fixed ceramometal ] Oral
Maxillofac Surg 1998;13:819-825.

Rosenquist B, Grenthe B. Immediate placement of implants
Int J Oral

prostheses. Int

into extraction sockets: Implant survival.
Maxillofac Implants 1996;11:205-209.

Wilson TG Jr, Schenk R, Buser D, Cochran D. Implants
placed in immediate extraction sites: A report of histologic

and histometric analyses of human biopsies. Int J Oral

27.

28.

29.

30.

31.

RBM surface 2AZTES| S0l CHet EPMA 24

Maxillofac Implants 1998;13:333-341.

Tarnow DP, Fletcher P. The two-to-three month post-
extraction placement of root form implants: A useful
compromise. Implants Clin Rev Dent 1993;2:1-6.

Buser D, Scjenk RK, Steinemann S et al. Influence of sur-
face characteristics in bone integration titanium implants. A
stomor phometic study in miniature pigs. J] Biomed Mater
1991;25:889-902.

Maurizio P, Antonio S, Michele P et al. Bone reponse to
machined and resorbable blast material titanium implants:
An experimental study in rabbits. Oral implantol 2003;28:2-8.
Piattelli M, Scarno A, Paolantonio M, et al. Bone response
to machined and resorbable blast material titanium im-
plants: An experimental study in rabbits. J Oral Implantol
2002;28:2-8.

Sanz A, Oyarzum A, Farias D, Diaz I. Experimental study
of bone response to a new surface treatment of endosseous

titanium implants. Implant Dent 2001;10:126-131.

509







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


