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ABI Prism 7700 Sequence Detection System and primers for each EP
recepror, Relative expression versns 188 rRNA housekeeping gene was
determined hy the Praffl method. Expenments were performed twice and
difterences determined by ANOVA and post-hoc testing.

Results: EP1 was not expressed an the surfaces. EP2 expression was
enhanced on both smooth (1.8-fold) and rough (L.4-fold) Ti, compared with
plastic, In conwrast, EP3 expression was only increased on rough Ti (2-
fold), while EP4 expression was only increased on smaooth Ti (1,7-fold),
The effect of PGE; on receptor expression was dose- and surface-dependent
On plastic, PGE, dose-dependently increased EPZ expression by 2.5-fold
over untreated control, while there was a 6-fold increase i EP3 expression,
und no eftect on EP4 expression. On smooth ¢pTi, 1| aM PGE, increased
EP2 expression by 3-fold, EP3 expression by 15-fold, and EP4 expression
by |.7-fold. Higher prostanoid levels had variable effects, On rough opTi,
EP2 expression was mcreased by up 1o 2-fold with 10 and 100 nM PGE,,
EP3 expression was increased by 2-fold with | oM PGE, and 4-fold with 10
uM PGE; tweatment, and EP4 expression was increased 1.6-fold with 1 nM
PGE, but nune of the other PGE, treatments.

Conclusion: EP2, EP3, and EP4 receptor expression was significaatly
affected by changes in PGE; in the media, and by the roughness of the
titanium. It is known that EP2 and EP4 cause increases in ¢cAMP, while EP3
decreases ¢cAMP. Because cAMP serves as an intrsceliular second messenger,
it becomes clear that the effect of PGE, on EP receptors plays a role in the
inflammatory response and dental implant healing,

0S-05
In Vivo Bone Regeneration with Calcium Sullate/PLLA Composites
S Mumidwar', JL. Ricel, M. Weiner, H. Alexander, Springfield, NJ.

Iotroduction: Cualcium sulfate (CS) s completely blodegradable,
hiocompatible, and osteocanductive, It also acts as @ hemostat and a guided
lissue vegeneration membrane and has been shown to be angiogenic, However,
it undergoes rupid degridation and in some cases, completely degrades before
bone has grown into the defect area. Hence, we developed composites of CS
and poly L {lactic acid) (PLLA) to tme tailor the degradation rates. In vitro
studies have shown that CS/PLLA composiies undergo slower degradation
than pure CS; the rate of degradation decreasing as the perceatuge of PLLA
in the composite inereases. This work presents the in vivo response to these
composites,

Methads: 26 New Zealand white rabbits were used in this study. 'The animals
were sacrificed ut 4, 8, and 16 weeks. CS/PLLA composites with varying
ratios of CS:PLLA (96:4, 93:7 and §7:13) were developed. The 7% and 13%
materials are CS pellets coated with polymer. The 4% muterial s 2 co-
precipitated composite. Defects were created in the tibial intramedullary
cansls and were packed with composite materials. Sections of the implunted
bones were removed and imaged with o Faxitron x-ray system. The sections
were further characterized by scanning electron microscopy, X-ray
microprobe analysis and histological evaluation.

Results: CS/PLLA composite pelicts underwent slower degradation in vivo
thun pure CS pellers viilized in previous swdies. At 4 weeks, ull of the
composite materials demonstrated minimal 10 no degradation on x-ray, By
|6 weeks, the co-precipitated composites with low PLLA fraction (96:4)
underwent major degradation, A large volume of new bone formed in the
defects,
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Coated composites with low PLLA fractions (93:7) were completely degraded
by 16 weeks with weak formation of new bone. Coated composites with
high PLLA fractions (87:13) underwent only minimum degradation after 16
weeks. In general, it could be seen that composites with low PLLA fraction
underwent faster degradation compared to those with high PLLA fracuon,
However, the co-precipitated composites produced a higher volume of new
bone than did the coated composites. Histological evalustion demonstruted
no adverse reaction to any of the composites.

Conclusion: CS/PLLA compasites undergo slower degradation in vivo as
compared to pure CS. No adverse reaction is observed to any of these
composites in vivo, Bone formation is optimized in the defects filled with
the co-precipitated composite.
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Biomechanical and Histometric Studies of Nanothick Bioceramic
Coated Implants. A Study in Beagles

PG Coelho’, LE. Lemons, J.N.O. Freire, AL, Coelho, New York, NY.

Introduction: It Is now accepted that nanotechnology may strongly
influence the host response to biomaterials through various mechanisms.
The purpose of this study was to investigate the bone response to nanothick
coated implants (IBAD 1 and Il method) versus n control group {(alumina
blasted and acid eiched surface) in a beagle model,

Methods: Following coating characterization by SEM, EDS, XPS, XPS/ lon-
Milling (depth profiling), and Thin-Film X-ray Diffraction (TFXRD), where
IBAD I and 11 were found to be of Ca und P ¢lemental composition, 20-
30am (IBAD 1) and 200-300nm thickness (IBAD 1), and of amorphous
erystallographic structure, 60 implants were placed in the proximal tibise (5
per limb) of 6 beagle dogs. The balanced implant per location protocol yiclded
implants that remained for 3 and 5 weeks in-vivo. Following euthanization,
the implants were torqued 1o fatlure in a universal testing machine. The
implants were then reduced to nondecalcified thin sections, and the percent
bone contact to the implant surface was determined for each group. Torgue
and percent bone contact to the implant surface (dependent variables) were
subjected 1o analyses of vanance st 95% level of significance with time in-
vivo and surface type as independent variables.

Results; ANOVA showed o significant effect (P<0.02) of implant surface
and no effect of tme n-vivo 1 torque values. The torque values obtained in
N.cm were 50.21£13.19% (C), 38.96x12.49* (IBAD I}, and 79.63+14.96°
(IBAD I1). ANOVA did not show significant effects of the independent
variables in percent bone contact (o implant surface values, The percent
bone contact o the implant surface values were 62.84+9.6* (C), 69.37£9.95
(IBAD 1), und 71,39£10.6* (IBAD 1),

Conclusion: According 10 the results obtained in this study, it was observed
a thickness dependent increase in the biological response to nanothick Ca-
and P-based coatings. The IBAD II implants presented significantly higher
torque values compared to other groups despite the fact that no significant
difference was found in percent bone contact 1o implant surface, indicoting
higher bone mechanical properties around IBAD I1 implants.

0S-07
Osseointegration Study of Ti-13Nb-13Zr Processed Via Powder
Metallurgy with Different Porosity Degrees

M.C. Bottino®, V.AR. Heariques, M. Yoshimoto, P.G. Coelho, B. Konig, Jr,
A H.A. Bressiani, J.C, Bressiani, Sao Paulo, Brazl.

Introduction: Metallic porous implants has been extensively researched in
the biomaterialy field, since porous structures allow for bone ingrowth to
biomaterials, providing mechanical stability, The aim of this work wus 10

evaluate the osseointegration of Ti-13Nb-13Zr implants with different

porosity degrees processed via powder metallurgy (P/IM),

Methods: Cylindncal samples were produced by mixing metallic powders

hydrides Ti-13Nb-13Zr (wt.%), untaxially/cold isostatically pressing the '
powders, and sintering at 1000°C/Sh, 1300°C/3h, und 1500°C/2h. The sintered -

sumples were evaluated for density, crystalline phases (XRD) and

microstructure (SEM/EDS), The implants were then surgically placed in rabbig: -

tibis for a 8-week healing period. During postoperative periods, the animals
received doses of fluorochrome labels (i.e,, tewacycline, alizasin, and calcein.
green) at different times. The implants were retrieved and evaluated by SEM,

EDS, and optical microscopy- histomorphometry evaluated (BIC, bioactivity,

and mineral apposition raee).
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Resnlts; Scanaing electron micrographs of the sintered samples indicated
the presence of o and B-phases with the Widmastitien microsimetre
faemsttion, However, on samples sintered at 1000 L Gtes with non-reacted
Nb pantcles were observed. The (o 480 Ti-13INB-1 120 alloy: formation was
combirmed by XRD. Samples sinteread ar 300 °C amd LS00 7C <howed Tow
porostty degrees around OGS, In contrasy, samples sintered e 1000 ¢
tevepled the ughest povosity level at approsimately 0%, preseitisg open
amd anterconnected pores measueing around SO o Regs
sintering condition, the samples peesenial o signtficant BIC, Biosctiviny
anabvsis close tathe inrerface (8 1 0.5 mm fro implant sueface) revealed
bone modeling activity, nod stristeally differens o 1> 80 W0 between the
evonps, The mean appostion yate (MARY at control simes (> 240 mm from
the sutplant surfiace s was quantitatively Tower when comparerl] o the MAR
Clowe Joabe impkam sertace. Bone ingrowth occtmence for samiples sateral
A ION0 T was evidenced by SEM aml venfied by EDS. In auldithom, i was
alse observed that newly formed hone was able 1o adopt o the pores
peametry,

Conelusion: From o biocompatibilitg stamdpomt, 1he recnlts of s research
demanstvate that PIM s an atteictive process (ot porips madenals
bused on nonctaxie elements foe sunzieal implsm spphications
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The FEffect of Perinsteal Cell on the Process of heta-Triealcinm
Phosphate ('FCPY Bone Formation

ML Sawaki T Ueno, T2 Kagowo, Y. Sakata, N Shicnso, T Sugabra, Ohavame,
Sopreine

Inteoduction; Betr TCP has the abehty 1o tuerlitnte bone induction and
persieal eells plso hivve stromg steogemc potential in vivo amd in vitro, In
thes stwdy, wes expmmed whether the osteamductive potential of heta-TCP
ix enhanced by combunation with periosteal cells m the ro calvarid defedt
moded

Methods: Artificial bune defects weee ereated ot calvaria tn=3h and the
ritts were divided mio 3 groups (n=10 in cach groupsy: betn-TCP with
perinstenm graft . beta-TCP graft alone. and s graft, The process of bune
formation was evaluated histologically and by threehmenssenal radiogmphy
it ES3S and 60 davs pust prafling,

Resulis: Stanedicant differences i bone fovmaton mothe defeet were observed
witln all 3 geonpe thronghout the experimestil pereod, witl the miost nidable
difference ar o days post geafting, [stologieally, het T wili peaostean
el indnged signefieantly erenter amounts ol Bone formabon (p<ib b
vornpared 1o e other grovps, with the beta TP granwles seplaced by new
one indaced Foom perosteat cells. The defect wa taally Tilled with new
hone, With 1he betn TOP et alone, some hinsred boge formaton occorred
rones] e beta-TCP geamtiles, Wath no grafl, noonew bone swiss shserved
the defect Theee-dmensional radogiaphy reveated sigmbicamiy more new
Bope formtion with the bet-TOP wath pecosteutn grafe camparg! 1w the
other proups.

Copelusion: These findings sugaest that the <upplementation of beia-TCT
ernlting with penosteal collx ¢an be advantazeons tor hone formation of m
calvarnd bone delegis
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Stem Cells Devived from Perindontal Ligament Colonized Theee-
Dimensional Scaffolds und Produced Boone Nodudes

L Orsind . 10 D1 Looos A Pattell S. Capies 0 Trabiant. ¢lavns CHL Dy

fom el
i ovenihil)

Tnttodaction: Recent stndies have shown shat mesesc vl

IMSCar oltaioed o pefistonmtal bgamenr are totipotent cells g
haave sanlar featuees of the Bone oo mese i vl cells
capahle of proliferanimg aod produeme diffevnt tvpes of tsse apel as o
amd 1outh associted dissues und v beoased 1 st st iomoeriads

tor hissie engineening approach tor bene megernesation aml wepan

Moethods: Horem mwesenchvil steme eelie demved Yeont pemedonsti) Hewpw i

weee expanded ex vovo wndor specitie comdimons amd seeded o three
dimensional boocampunble seaftolids e sis-swell tsme culfire. for 1 wedhs
The scatlolds were perorheally checked wndee a liphin miesoseopne amd fomsthy
.Illll'}‘\'l‘l' by scanning elevtaon IHUrosc o ISEAD L (ST TR TR dell wonih
amd prodicion of e nodutes

Resubts: One results dispiayesd cells swarle gporpdiolierenl (eoatpmes st 4o
osteneene eels with chmacieristne gvtoplasmic extensions thar provdueed
spnets of dark brawas coblorhon revomized s e aodules The hifenensesd
osteoprogentiors alsa express specilic markers: soely os ataline plusplhintase
CALPY Scanmg electron mivrosvigm obseevations shoswelestese aoy il
of cellubr bionutss partally coverme e seantVld afer Doaveeh s ol ineataneg
e mperalizasion medimn as compared ot controlaneeded soatfon!
These fndimgs idicatedd thin pertodontal Tigment con e am chewnt sounee
of stem cells withe capadity s diterenttate e osteagemic el produg g
bone nondiles that can colonmize and grow when seedel e theee<limensional
brocampatible scaflolds

Conclusions I can he seggested that the nxe o M50
peciodontal Tigament for gemeratug erpilable otmateriale s v antageous
lor hone issue engmecnng 1y egnertive Jdeansen

denrvedt from
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FENM Amatlysis nn Deformation aod Stress Disteihation b Vived Moepat-
Reinforeed  Preovisiopal  Restoeations of boomedintels Dowded
tmptints in the Edentulons Mandinle

PU. Gelke , ML Beaidi, A, Tanelt, A Spumel. 6
Lo oy

home foemershafen

Introduction: Riged sphistine foe the acamporizatan of sndvple amed el
adedd nplants soems T B aosigottecant aopact g e pers e s

rexponse, sinee o i able o redinee the rshoot mbenemes emeints below o
eriteal thiresbohl The obeetive of the present stinds svas 1o evaliore iy
tomechamical effect of hate forces and mandibala finctiwsnal e on
svss !‘mhl-up m llll|l|.|vll supporied. franl Prerv ot restoaiians e Fomn
clemenl analysis.

Methods: Aalimensional FEM mandiblie models of an
cross-arch provistonal restoration on foar exvldncal, teeanded plann
(XIVE, DENTSPLY Friadent, Cormtiny d e et swithont sitaminn foe

woere ek 0

e s ppaeed

romlrsement wity analyzed and Commprared P pmplant
canch gqeritemnt of the st s the oter of the inamdibabir v een
e regeion o) e canene et secoml presmobing ot proesthetie et e
were vomcetyind as foaeh acrylie desine sysmsetaeal ivsdles wirh g sevtion o
T by % e, Ouie model was einforced by a melal Framewor
rerporry btommisin pplant abwgssents welied oa taniem fae ol
drameter MO TRII
stresses levels obbnned Tromn the calealntion, wemw s gy e
WK N the anterion . amd KN iy
Resnlta: Pl sivaniome s swon k. copnboreedd g sl s
exhibored o eeduction of maximum von Mases strom valises of W0 1 Son
With regants o she pelattonstig Bets e stoces disteibitiasn god syl

wun

swithin

fabric e ol
ST C
PN was clrrred oot compirmng soader Moses om!
stestl hsads ol
| ACLA (A0 B GO B R WEE TR ]
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ot atomy e sudibolar arch, maesazsm sivess valoes
the Tevel ol the maat distal pmplams

Conclusionz In compagisont s mere aerv g Supessienciaice
reduction of detormatte amd steai scithin tapee S redntorged gonda
fgetom il
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