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Resinas Sinteticas
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Polimeros - Classificacao
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- Termoplasticos

T'g = Glass transition (transicao vitrosa)

- Termopolimerizaveis

- Elastomeros



Usos em Odontologia

- Adesivos
- Selantes
- Restauracoes
- Facetas estéticas
Proteses unitarias
- Proteses removiveis

- Proteses totais

- Materiais de impressao

- Braquetes



Polimeros Metacrilatos




Polimeros Metacrilatos

HCH

1962 Resina de Bowen @

8 Ester aromatico de um
. dimetacrilato formado a partir de CH3
@8 uma resina epoxica (etilenoglicol Metacrilato de metila




Polimeros Metacrilatos

H CH,

€-0O

| |
H O-|O

Conceito: Metacrilato de metila

Metacrilato multifuncional




Polimeros Metacrilatos
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Bis-GMA ou UEDMA Metacrilato de metila




Polimeros Metacrilatos

Bis-GMA
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Polimeros Metacrilatos

} T Por que tal popularidade em odontologia?
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Resinas em Odontologia

Antigdnente

Opcoes de tratamento
de dentes anteriores
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s Resinas em Odontologia

'F Final dos Anos 40 ¢ nicio dos Anos 50

Bom Ruim
Insolubilidade Alta contracao




Resinas em Odontologia

1962 B()Wen

Quartzo

Quartzo Q(,

(agente de ligacao)



Reacao de Polimerizacao

Por condensacdo Ha a formacéo de subprodutos
1.5 HO-R-C-Q-C-OH
25 HO - R = O - C = Q = C - OH + HZO

;. Ex. polissulfetos » agua (PF” ALASTIC - Kerr)
B silicona de condens?  » alcool (OPTOSIL/XANTOPREN)




Inducao Radicais [ jyres

Ativador
Iniciador:

Polimerizacao

" Luz: ultravioleta

~

laser /"
Calor: \
Quimico




Ativador

Ultravioleta

Pouca penetracgao
Retina, tecidos ndo pigmentados

Halogena

470nm
g Intensidade x Fonte Espessura de camadas




Ativador




Ativador

Dual Cure




O aparelho de alta tecnologia:

Veclris VS

Confeccao de estruturas com
o simples toque de um botao

Vectris VS 1 foi desenvolvide para
uma revolucionarna tecnalogia:

Este aparelho futurista trabalha s-
egundo o principio técnico de vacuo !
pressao. com endurecimento
integrade nor uz.

O toque de um oolao inicia ©
processo de adaptacao de estruluras.
Vectris VS 1 compleia e tarmina o
oracassn automatcamenie,

Dois programas padronizados -
e fixos 2

Servigo répico

Desenho ergonomico
Manejo agradavel

Mecanismo de abertura
"up-and-back"
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de RC

“ Tradicionais
‘ Década de 60
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adq de RC

% Tradicionais
Década de 60
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Classiélcaido de RC
~ n
L \ “Microfill”

5 1 Sica ol

{
(pré-polimerizada
com silica pirogénica)
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Classificacdq de RC
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-4 Classi ;zca ao de RC
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Classi ;zca aaQ de RC

5 j'» N“‘ Particulas fina
Caractensllcas




Classi lcagéio de RC

QRS
Hibridas

(pariculas de
corte fino e coloidal)




Classi lCClﬁdO de RC
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3M ESPE

Filtek™ Supreme -

Universal Restorative Professional Kit

> Trousse de matéeriau de restauration
universel pour professionnels

(> Restaurador Universal Estuche Profesional




Microfill - 0,04um

ou 40nm
anofill
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anotecnologia Molecular

't Engenharia Molecular

(v 0,1 al100nm

Bilionesimo do metro



I - Tamanhos de Cargas (10° m)

.6 Micron
(600 nm) _ |
1990s | Filtek Supreme

. : *
75 nm 20 nm




Cargas — Microscopia Eletronica de Transmissao
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Nanotecnologia Molecular

't Engenharia Molecular

0,4 a 0,8um ou 400 a 500nm




Nanotecnologia Molecular

't Engenharia Molecular

Nao produz particulas menores que 100nm
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Filtek Supreme XT

""6 Dentin: A2D, mm
12 Body: AlB... IE
CT Ci
Enamel: AIE -

I Amarela
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{ 3M ESPE
X Filtek me
niversal 2

Un ofessional Kit

=¥ Nanofill

p

Translucency — somente silica

{8l Particulas isoladas — 75nm
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O processo de fabricagdo

 Silica de

‘tamanho o o' d
nanométrico DMpasio de
+ Zirconia
Tratamento Técnica de formar
por silano o aglomerado
<:) o-'Oﬁ
<:) 0‘,‘: ;
O
o Tratamento
: por silano
Particulas O
nanometricas Q
tratadas 0O 43{?{_ Nanoaglomerado
individuaimente O ::w" tratadio par silano

_por silano

‘Supreme XT , . i«
Vi

- -

By

Particula
individual

(Nanoparticula)
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Esthet X Dentsply
Point 4 Kerr

Herculite XRV Kerr
Vit | escence Ultradent
Tetric Ceram Vivadent
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g = Nanofill

Ezé .37‘

' P ntm, Body e Enamel — Silica

| Zirconia/silica

Particulas isoladas — 20nm

Parttculas agregadas —5 a 20pm
(0,6 a 1,4u




Indications [or use

IM" Filtek™ P60 IM™ Filtek" 2250
Posterior Restorative Universal Restorative

Class 1 % o

Class 11 ] n

Class 111 ; =

Class 1V =

Class ¥

Yeneer

Pedu

Filtek ordering information

3M™ Filtek * P60 Posterior Restorative System
Nu, 4720 Intro Kit contains: Filtek P60 Pustener Restorative refills
=1 synoges vl Lilek PA&U Posterior AT20A3  Filiek Pal Restorative,

Restn sin shiades A3, B2 and C2 1 =g syringe, A3 shiade
¢ Amlovial of IM™ Single Bond 472082 Filtek PA0 Restoralive

Dentul Adkesive - A svringe, B2 shade
= | - Sl synnge vl M Seotehbond 4T20C2  Filiek PaU Restorative,

Etchil and synoge Lps |- de syiinge. €2 shude

s Accessinies

s o
IM™ Fillek * Z250 Universal Restorative System
Nao. 6020 Intro Kit contzains: Filtek 7250 Tlaiveraa) Restanshve rettlls
* 4 - Ap syringes of Flick 7230 Tniversul ltem numbers
Restorative n shades A2, A3, B2 ! Shade _ Springe Capsule
=1 - 2mlvaul of M7 Single Bond Dental Al 1204 alila
Adhesive A7 alz
= | - 2l syringe vl 3N Suolchbond A , ) livll:
Etchant aml syringe lips ALD G021A3.5
* ACCOS8NNC A ANl ad
Accessorics e o
il anziki1
No 6021 Inoro Kit enntains: 52 alziB2
* 300 - 20 capsules of Filrek 7250 B3 ANLIRG
. - o a0
L nveersal Restorative in shades A2, A5, ‘_. LUk (e
Boos, B2 arsd O 3 Gl
o | - tml vizl el M Single Bond Dental f]T, '{':'-:"]‘f
Adbesive Gnz1ly.
TR | an2 il

= | -l syringe of 3N Scotehhend Ftchant
Ao sveinge lps

Levversal Denbr an2 il

* Acressuries

INM Technical Hotline: 1-800-265-1840) ext. 6229
IM Dental Products Web Site: htepsSwwow. mumimcomsddent:l




Composicao de RC
Amina Terciaria

W@ bis-GMA, UEDMA
Quartzo, Vidros de Ba, Sr, Zr
e Licec2o Vinilsilanc
I Hidroxitolueno butilado
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Resina composta sub-micro-hibrida

Marca Comercial: Estelite Sigma Quick - Tokuyama



Resina composta sub-micro-hibrida

Hybnds

Syringes
Ti
Price/g Syri::es

Tips

Refills

Kits

Price/tip Refil
$

Type

Average particle size (p)

Weight
Filler %

Volume
Dispensing

Volumetric Shrinkage (%)
Porosity (% of voids)

Tetric
EvoCeram
Ivoclar
Vivadent

$11.85-§1354
$15.63-$22.50
$1968
$1848
$3.13-84.590
$3.70

Nanohybnd

0.55

75.5 (Regular)
79.5 (Bleach)

54 (Regular)
60.1 (Bleach)

Syringes &
lips
1.6

2748

Estelite
Sigma
Tokuyama
$10.44
$2163
$13.16
$16.58
$4.33

$3.38

7

Synnges &
lips

Grandio
Voco

$11.50
$11.28

$1359

$2.82

$3.40
Nanohybnd

1.0
Glass filler)
0.05
(Nanofiller)

87

714

:S‘VYIH\]P?‘S &
lips

Vit~l~escence

Ultradent

$8.80-$12.75
$1333
$11.20
31333
$4.00
$4.00

Corwentional
Hybrid

75

58
Syninges &
lips
43
0.3-20

XRV
Herculite
Kerr
$12.30
$15.23
$16.00-$32.00
$15.93
$3.80
$3.98

Conventional
H‘fblid

79

59
Syringes &
lips
35

20-2.1

Filtek Z250
3M ESPE

$16.12
$26.29
$19.20
$19.58
$5.26
$3.92

Conventional

Hybrid

60
Syringes &
lips
28

0.2-0.9

TPH
Dentsply/Caulk

$14.44
$17.33-$24.62
$1567
$15.68
$4.33-$6.16
$3.92

Nanohybrid

0.9
(Glass filler)
0.015
(Silica Nanofiller)

-

/b

59
Syringes &
lips
34
1.9-25

Clearfil AP-X
Kuraray

$7 61
$13.50

$2.70

Conventional

Hybrid

Syringes &
lips

Estelite Sigma Quick - Tokuyama



ESTELITE 5

Compésito “submicron”, particulas esféricas
que variam de (0,1- 0,3 micrometros)
82% de cargas(SiO02-ZrO2) em peso /

71% em volume

Volume (%)

T,

04 - 1.0 T 00 T 000
Particle Diamater (pm.)




L Estelite

vac mode |mode| HV | WD | mag {E}
High vacuum| SE |5 00kV |9.7 mm |3 500 x |

30 Hm
LCT - Quanta 600 FEG




20 um
Quanta 600 FEG

LCT

mag
7 mm |5 000 x
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High vacuum



LCT - Quanta 600 FEG
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HV mag
500kV|9.7 mm | 80 000 x

vac mode model
High vacuum | SE




Secluence # 307

Long Lasting Direct Bonded Restorations
Fvidence-Based Concepts and Current ‘fecﬁniclues

Carlos Francci, Dps, Ms, PAD
School of CDentistry - ‘Uni\/ersﬁy of Sdo Paulo

Sdo Paulo - Brazil

Saulo Geraldeli, Dps, ms, PrD

College of Dentistry - University o T[orwfa
g f y (jamsv%‘/ ‘USA



%wmu’ve ﬂ'écﬁniclues for Comjoosi‘res
Qm}orovements on Tofymerizau’on Stresses

Carlos Francci francci@usp.br
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RESEARCH REPORTS
Biomaterials & Bioengineering

N.J.M. Opdam*, E.M. Bronkhorst,
B.A.C. loomans,
and M.-C.D.N.J.M. Huysmans

College of Dental Science, Department of Preventive and
Restorative Dentistry, Radboud Un y ! Medical
Ce 0O Box 9101, NL

N ands; *corresponding author, n.opdam(@dent.umcn.nl

J Dent Res 89(10):1063-1067, 2010

12-year Survival of Composite
vs. Amalgam Restorations

Meier statistics. After 12 years, 293 amalgam and
114 composite restorations had failed. Large com-
posite restorations showed a higher survival in the
combined population and in the low-risk group.
For three-surface restorations in high-risk patients,
amalgam showed better survival.

francci@usp.br



Composite resin polimerization

Volumetric shrinkage vs elastic modulus increase vs cross linking

The restorations are bonded to cavity walls

It generates a stress that may debond the restoration

framcci@usp.br



Pre-gel — Gel Point — Rubbe

Relaxation of Polymerization Contraction Stresses by Flow in Dental Composites

C. L. DAVIDSON and A.J. de GEE

conclusion was drawn that the contraction was compensated for
by flow instead of internal disruptions.

J Dent Res 63(2):146-148, February, 1984

E\D — francci@uspbr



Pos-gel

Molar MO composite restoration

Feilzer, Davidson & De Gee, 1987

2 Bond Alert

framcci@usp.br



MNRGM
J Dot Res, w31, nspecial isswe A, Maich 2002

Postoperative sensibility
Microleakage

Secondary caries
Eick & Welch, 1986; Goracci et al, 1996

Cavity walls and cusp deflexion,
Sheth, Fuller & Jensen 1988; Ensaff et al., 2001; Fleming et al., 2007

May creating facture on dental structure
Bowen, Nemoto & Rapson, 1983

francci@uspbr



By the clinician

Incremental technique
Davidson, 1986; Versluis et al., 1996

Use of a flowable composite
Kemp-Scholte & Davidson, 1986;
Kemp-Scholte & Davidson, 1990;
Haak et al., 2003

framcci@usp.br



By the clinician

*Changing the polymerization cinetic (Watts & Al Hindi, 1999)
« Ramp
* Pulse delay

« Step

Composite pre-heating (Aksu et al., 2004)

framcci@usp.br



By the manufacturers

Changes for the filler
Amount Changes for the organic chain
Size

. changing the initiation system
Coupling agents g J

Dimethacrylate changes
New monomers (Silorane)

CRITICAL REVIEWS IN ORAL BIOLOGY & MEDICINE

Recent Advances and

Developments in Composite
Dental Restorative Materials

francci@usp.br



By the manufacturers

Changes for the organic chain

- Molecular weight of 512g/mol
- Hydroxyl groups and strong secondary bonds

- High viscosity
+
rigidity — reduced mobility of the chains
+ = low degree of conversion

High molecular weigh

francci@uspbr



By the manufacturers Changes for the organic chain

Molecular weight of 286g/mol
Linear molecule
Flexible by the presence of ether groups

francci@uspbr



By the manufacturers Changes for the organic chain

Molecular weight of 470g/mol

Low viscosity, due to weaker intermolecular bond from the carbonyl
and urethane groups is weaker than the bond formed by the
hydroxyl groups of Bis-GMA

The flexibility 1s also related to the absence of aromatic structures

francci@uspbr



By the manufacturers Changes for the organic chain

Molecular weight of 540g/mol
It is a Bis-GMA non-hydroxylated (the hydroxyl groups are ethoxylated now)

Less hydrophilicity, less viscosity of Bis-GMA
Increased reactivity

francci@uspbr



By the manufacturers Changes for the organic chain

VT Molar weight Viscosity Tg

. Degree of
Volumetric .
(g/mol) (Pa.s 25°C) (°C) shrinkage (%) con\(l;r)smn
(1]

Bis-GMA
TEGDMA
UDMA
Bis-EMA

fmv\cci@usp.br



By the manufacturers Changes for the organic chain

Dimethacrylate derivated from the acidic dimer
N’Durance™ (Septodont)

Molecular weight of 847g/mol

Low shrinkage

High degree of conversion

Hydrophobic

phase separation by polymerization (PIPS)

francci@uspbr



By the manufacturers Changes for the organic chain

Dimethacrylate based on urethane dimethacrylate
Kalore™) (GC) — Du Pont(™)

Molecular weight of 895g/mol

Long and hard core = low shrinkage

The ends of flexible doble-bonds

l | AD) francci@uspbr



By the manufacturers Changes for the organic chain

Modulation.

x)j\g/o_ R/YOY\R _ o\no)j\ - + x-'L’~T-° ‘R O‘H/LH X

o o

POLYMERIZATION MODULATOR CONVENTIONAL MONOMER

STRESS-DECREASING POLYMERIZATION

Dimethacrylate based
Flowable material jost for the filling core

francci@usp.br



By the manufacturers Changes for the organic chain

Dimethacrylate based
Flowable material jost for the filling core

PLT Intro Kit

= >
eraeus

framcci@usp.br



By the manufacturers Changes for the organic chain

Dimethacrylate based
Flowable material jost for the filling core

francci@usp.br



By the manufacturers Changes for the organic chain

Oxirane 6 ; @ @
j=~ DA e

O Oer O
N EDNIHN

Siioxane

-

/I:)” 70O e

Silorane

Figure 2: Silorane chemistry.

Dimethacrylate non-based

reaction by cationic ring opening of epoxy monomers
silorano grouping (tetrafunctional siloxane structure cycloaliphatic ring)
hydrophobic

low polymerization shrinkage framcci@uspbr
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