UNIVERSIDAD | . : :,}';
DE LOS ANDES "% y "

EEEEEEEEEEEEEEEE

Infhugnua Qe Ia morfo ’
propledades Fnec A

'cO uefas or
%‘ sRabert A. Ramirez M.

—_— sidad de Los Andes.
Odontologla Restauradora.

Catedra de Operatoria Dental.



Materiales restauradore
Forros cavitarios.
Selladores de puntos

Reconstruccion de m
Inlays, Onlays y o




1950's: glass filled PMMA

1960's: PMMA — Bis-GMA
SN

“ Mid 1970's: Self-cure —» UV cured

Late 1970’s: UV-cure — visibie light cured
Late 1970's: Bis-GMA — other monomers
Late 1970’s: macrofill — microfill
Early 1980’s: macrofill — hybrid

Mid 1980s: direct — indirect Matriz pOIimérica-

Late 1980’s: hybrid — small particle

EVOlutiOll Of Mid 1990's: flowables and packables EnfocadaS en FEdUCir .,
Dental Mid-1990's: small particle — la contraccidn por uto-Adhesion

microhybrids

COI]‘IpOSiteS ~2000: microfills — nanofills polimerizacién y ”tal

and nanohybrids

Mid-2000's: low-shrink Z’ E| estres DO
formulations
~2010: self-adhesive (0)

flowables/restoratives

Fig. 1 - A perspective on the evolution of dental composites.
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Fig. N°© 2.
Componentes fundamentales de las resinas compuestas. Esquema
general donde puede verse la matriz de resina, las particulas de
relleno y el agente de conexion.
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Contraction stress of low-shrinkage composite materials
assessed with different testing systems

ABSTRACT

)

a silorane-based matenal and a new low-shrinkage
' ..j::awi to three conventional dimethacrylate-based resin

different measunng systems. It was hypothesized that the

silorane-based matenal and the low-shrinkage nanohybnd composite would exhibit lower
contraction stress than dimethacrylate-based composites irrespective of measuring system
h‘e*noda The matenals tested were Filtek Silorane LS (3M ESPE), Venus Diamond (Heraeus
Kulzer), Tetric EvoCeram (Ivoclar Vivadent), Quixfil (Dentsply DeTrey), and Filtek Z250 (3M
ESPE}. Shninkage stress was assessed using a stress-strain analyzer consisting of two oppos-
ing attachments, one connected to a load sensor and the other fixed to the device, or a
system fixed to a universal testing machine with an extensometer as a feedback system. All
speamens were light-cured with 20 /cm?; the contraction force (N) generated during poly-
menzation was continuously recorded for 300s. Contraction stress (MPa) was calculated at
both 405 and 300s. Data were statistically analyzed by three-way ANOVA and Tukey's post
hoc test (@ =0.05).

Results. Venus Diamond exhibited the lowest stress under both expenmental condi-
tions, Stress values scored as follows: Venus Diamond < Tetric EvoCeram < Filtek Silorane

LS<Q

:0.05). Stress values measured with the stress-strain analyzer

were significantly lower than those measured with the universal testing machine with

feadbac}’

the lowest stress values among the lested matenals, Contraction stress was higher for all
composites when measured in a test system with a feedback This study confirms that
simply reducing the shrinkage does not ensure reduced stress development in composites.

© 2010 Academy of Dental Matenals. Published by Elsevier Ltd. All nghts reserved.
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Leinfelder (1989);

Macro- relleno (10-50
1m)

Micro- relleno (40-50
nm)
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CLINICAL IMPLICATIONS

The effect of filler loading and morphology on the mechanical properties of
contemporary composites

Iy tuflwenced filier loading, wivich mm tsrn
compasites tested.

Kyo-Han Kim, MS, PhD,2 Joo L. Ong, MS, PhD,® and Osamu Okuno, MS, PhD<

Tae

Table 111. Mec

su, Korea: University of Te

of Dentistry, Tohoku University, S

s Flewaral strenzth Fexeral modslus VHN Fractire toughness
fow Product norphalon MP2 GPar Ky IMPx m”

Statement of problem. Little information exists regarding the filler morphology and loading of com- Radiopagu: 83
Purpose. The objectives of this study were to: (1) classify commercial composites according to filler L EERM S apet: pa DA P
morphology, (2) evaluate the influence of filler morphology on filler loading, and (3) evaluate the effect :
of filler morphology and loading on the hardness, flexural strength, flexural
ness of contemporary composites. T b4

Material and methods. Field emission scanning electron microscopy/energy dispersive spectroscopy - 439

modulus, and fracture tough . 09 +3

was used to classify 3 specimens from each of 14 commercial composites into 4 groups according to filler hotocleart re-pokym t 5 = 2° 84=10 9N =
et S 2 K - : 2 . x ortac 3 recutarshao: ta-le 1 = 11.0 = g0 6 =
morphology. The specimens (each 5 x 2.5 x 15 mm) were derived from the fractured remnants after the o = = S
{ , . it 29 4 5A = =

g I

fracture toughness test. Filler weight content was determined by the standard ash method, and the vol-
ume content was calculated using the weight percentage and density of the filler and matrix components.
Microhardness was measured with a Vickers hardness tester, and flexural strength and modulus were mea-
sured with a universal testing machine. A 3-point bending test (ASTM E-399) was used to determine the
fracture toughness of each composite. Data were compared with analysis of variance followed by
Duncan’s multiple range test, both at the P<.05 level of significance.

Results. The composites were classified into 4 categories according to filler morphology: prepolymer-

ized, irregular-shaped, both pr

CONCLUSIONS

Within the limitations of this study, composites could

polymerized and irregular-shaped, and round particles. Filler loading was

= lar : e . B SELYY S . be classified by their filler morphology. Composites that
influenced by filler morphology. Composites containing prepolymerized filler particles had the lowest filler ) : N T P I~
T T T TS TS T TToTT s contained prepolymerized filler particles had the lowest
filler content (59% to 60% of filler volume). The mechanical properties of the composites were related to
their filler content. Composites with the highest filler by volume exhibited the highest flexural strength
(120 to 129 MPa), flexural modulus (12 to 15 GPa), and hardness (101 to 117 VHN). Fracture tough-
ness was also affected by filler volume, but maximum toughness was found at a threshold level of
approximately 55% filler volume.

Conclusion. Within the limitations of this study, the commercial composites tested could be classified
by their filler morphology. This property influenced filler loading. Both filler morphology and filler load-
ing influenced flexural strength, flexural modulus, hardness, and fracture toughness. (J Prosthet Dent
2002:87:642-9.)
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filler loading and therefore the lowest flexural propertes
and hardness. Composites that contained round filler
particles had the highest filler loading, resulting in the
highest flexural properties and hardness. Composites

that contained either irregular-shaped or a mixture of

prepolymerized and irregular-shaped filler particles had
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ness. High filler loading was not associated with hig

intermediate filler loading,

fracture toughness







G1 Heliomolar®
G2 Filtek™ Z350

G3 Tetric® N Ceram

G4 Point 4™
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Relleno de conglomerados esféricos
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Resistencia Flexural

l Morfologia

Wl Pre-polimero

O Aglomerado-esférico
Clirregulares

Ml Esféricas
ClPrepolimero+irregulares

Tukey HSD®®

Morfologia 1

Pre-polimero 10 90,0994
Prepolimero+lrregulares 25 | 107,8471 107,8471
Aglomerado-esférico 5 117,7686
Irregulares 35 121,3109
Esféricas 15 159,7403
Sig. 086 301 1,000
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Means for groups in homogeneous subsets are displayed.
Based on observed means.
The error term is Mean Square(Ermror) = 274,280.

a. Uses Harmonic Mean Sample Size = 11,488.
b. Alpha = ,05.
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Media E_GPa

Morfologia
20,004 Bl Pre-polimero
(] Aglomerado-esférico
Clirregulares E_GPa
Bl Esféricas ab
[l Prepolimero+irregulares TUKEY HSD
e~ Subset
' Morfologia N 1 2 3
Pre-polimero 10 4. 6217
Prepolimero+lregulares 25 8,2270
10007 Irregulares 35 93170
Aglomerado-esférico 5 12,4426
Esféricas 15 13,5973
5,007 Sig. 1,000 084 058
Means for groups in homogeneous subsets are displayed.
Based on observed means.
The error term is Mean Square(Error) = 1,025.
0,00 N PR A T B P a a. Uses Harmonic Mean Sample Size = 11,488.
i%ﬁ&%ﬁg@g;ggggﬁﬁgé b. Alpha = ,05.
2EBETEZEE S8 Brpay
= @ @ 3 g G g ; o o o
Composite

Barras de error: +/~2 DT




Relleno en Peso

Morfologia
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Subset

Morfologia 1 2
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Iregulares 35 76,3816
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Means for groups in homogeneous subsets are displayed.
Based on observed means.
The error term is Mean Square{Ermor) = 8,509.

a. Uses Harmonic Mean Sample Size = 11,488.
b. Alpha = ,05.
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Regresion Lineal Cantidad de
relleno/morfologia
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“En general las
propiedades
mecanicas de las
resinas compuestas
se relacionan con la
cantidad de relleno
posible, entonces a
mayor cantidad,
mas resistentes,
rigidos y tenaces”.

Resistencia Flexural
Resistencia Tensional
Tenacidad
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Finalmente
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del material”.
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