


Filling material




Filling material can be divided in to:

. it placed directly into a cavity
on a tooth, and shaped to fit it.
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Requirement of an ideal Filling material:- -
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Requirement of an ideal Filling material:-

Working time

2{. Setting time should ideally be short for comfort of both the patient and
clinician.

(Why???)
4. Filling should be good thermal insulator (low thermal diffusivity). (Why???)
To protect the dental pulp from the harmful effect of the hot and cold stimuli

(Why???)
6. Metallic material should not undergo excessive corrosion, (Why???)

or be involve in the development of electrical currents which may cause ”
Galvanic pain " .



THERMALDITUSIVILY.

IS a measure of transient heat-flow

The thermal diffusivity describes the rate at which a body with a
RO Uniferm temperature approaches equilibrium.

COEEEICIENT OF THERMAL EXPANSION

The change In length of a material for a 1 C change In
temperature Is called the linear coefficient of thermal expansion



/. Should have satisfactory
abrasion resistance, compression and tensile

9. It should be harmless to t

11. It should ticariogenic
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% IS suitable for all

1e strength and abrasion
may be the prime

ppearance and adhesive
me more important.



Classification of the Filling Materials

Non metallic metallic

Polymeric non polymeric amalgam gold

/N

Silicate ceramic glass inomer

Unfilled resin filled risen
(Acrylic) (Composite)

Dr. Mohammed T. Alkhafagy
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Composite materials
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T e/rm composite may be defined as a of two or more
stinctly different materials or
ntermediate to those of the individual constituents.
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Composite materials




Composite materials




te materials

Compos

E
un
m
o
v







Composite materials

Composite is material reinforced with used as
restorative materials.

The proper term is polymer matrix composite or resin composite.

It has than of acrylic filling and of silicate cement.
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Composite materials

Modern composite materials have

» excellent esthetics that mimics the natural teeth
» excellent durability

» wear-resistance
» high mechanical properties for stress bearing areas




Composition

A resin composite 1s composed of four major components:
. Organic resin matrix. ( Bis- GMA or urethane dimethacrylate).
2. Inorganic filler particles (Quartz, colloidal silica glasses or ceramic containing
heavy metals).
3. Coupling agent (organo silanes).

4. The initiator-accelerator system.
Also they contain
1. Hydroquinone - inhibitor to prevent premature polymerization
2. UV absorber - to improve color stability
3. Opacifiers - e.g. titanium dioxide and aluminum oxide.
4. Color pigments - to match tooth color




Composition
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. Inorganic filler particles.
| 3. Coupling agent.

4. The initiator-accelerator system.
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Composition

rganic resin matrix.
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Composition

1. Organic resin matrix.
2. Inorganic filler particles.
3. Coupling agent.

4. The initiator-accelerator system.

1- Ground quartz filler: They are chemically inert
and very hard. This make restoration more
difficult to polish and can cause abrasion of
opposing teeth and restoration. The quartz filler is
harder than the glass filler.




Composition

1. Organic resin matrix.
2. Inorganic filler particles.
3. Coupling agent.

4. The initiator-accelerator system.

2- Colloidal silica: Referred to as microfillers, they
are added in small amount (5 wt %) to modify the
paste viscosity.
Colloidal silica particles have large surface area
thus even small amount of micro fillers thicken
the resin.
It used in microfilled composites.




Composition

1. Organic resin matrix.
2. Inorganic filler particles.
3. Coupling agent.

4. The initiator-accelerator system.

3- Glasses / ceramics containing heavy metal:
There filler provide radiopacity to resin
restoration. ex. Barium ;Zirconium.

The most commonly used is barium glass.




Composition

1. Organic resin matrix.
2. Inorganic filler particles.

3. Coupling agent.

i 4. The initiator-accelerator system.
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Ine type of Filler, pariicle size,
'l/L/ J/)ina,/iun IIRESTINAIX
Me|eFicCions coneling



Composition

particles:
| 1. Reinforcement (Improves mechanical
| properties).

~ 3. The radiopacity are improved.

- 5. Decreases water sorption. Absorbed

- water softens the resin and makes it
more prone to abrasive wear and
staining.




Composition
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1. Organic resin matrix.
2. Inorganic filler particles.
3. Coupling agent.

4. The initiator-accelerator system.
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Composition

1. Organic resin matrix.
2. Inorganic filler particles.
3. Coupling agent.

4. The initiator-accelerator system.

The initiator-accelerator
system: is to polymerize and
cross-link the system into a
hardened mass.

1. light-activation

2. self-curing (chemical
activation)

3. dual curing (chemical and
light-curing)



Properties of the composite

'

2. Low water sorption

4. High fracture resistance
6

. High radiopacity

8. Good color match to tooth structure
9. Easy to manipulation




Types of composite

o Classification of composit
mechanism:
or self cured



Chemically activated composite resins (self
cured composite)

This is two paste system (base and catalyst) two tubes:
O contains benzoyl peroxide initiator.
O tertiary amine activator.







temperature

4.Working time is limite

6.Air may get incol
reduction of p




Light activated composite resins:

SPECTRUM




Light activated composite resins:
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Light activated composite resins:

SPECTRUM

INFRARED

0 Ultra Violet light

1. Limited penetration of the light into the resin,
2. Lack of penetration through tooth structure
3. Itirritant to the soft tissue



Light activated composite resins:

SPECTRUM




o Visible Light activated resins

when exposed to light of the correct
and reacts with amine to form free



0 Visible Light activated resins

R o

7% DentalKart



o0 The properties of light cures composite are: -

or unit-dose capsules.

Less chance of air





















0 Dual cured composite:




0 Dual cured composite:

visible light and chemical
reaction to cure the material




0 Dual cured composite:

The initial set

finishes the process




0 Dual cured composite:

is assurance of
completion of cure.



0 Dual cured composite:

porosity
caused by the required mixing.
this has been greatly reduced by
the use of mixing syringes.




0 Dual cured composite:

less color stability




Filling Material




Classification of composite based on size of
filler particles

2.Micro filled composite
3.Small particles composite

4. Hybrid composite
5.Nanocomposite/ Nanofille



wall |
spherical or ir filler

LA

are  most commonly
10 to 100 pum.




1.Conventional composite
(macrofilled composite)

* |t has more compressive strength, Tensile
strength, Elastic modulus and Hardness.

* |t has less water sorption and low coefficient of
thermal expansion.



1.Conventional composite
(macrofilled composite)

disadvantages

1.Polishing was difficult and results in a
rough surface , this is due to selective wear
of the softer resin matrix leaving the hard
filler particles elevated.

2.Poor resistance to occlusal wear.

3.Tendency to discolor, the rough surface
tends to stain.

[ Filler particles



2.Micro filled composite

- They were developed to overcome the problems
g . /
of sur ace roughness of conventional composite.

,,

e microfilled composite achieved the
smoothness of unfilled acrylic direct filling
resins and the advantages of having filler.

The smoother surface is due to the
incorporation of micro fillers,

» Colloidal silica is used as micro filler with size 0.01
to 0.1 ym, and the filler loading is 50 vol. wt %.




2.Micro filled composite

2
&

/ t had a larger surface area that
i ::; % g

uld not be adequately wetted by
rix resin.

ﬁhus addition even small amounts of
~micro filler result in thickening of the
resin matrix.

Thus it was not possible to achieve
the same filler loading as
conventional composite.
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70-80 wt %
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micro filler result in thicke

resin matrix.

70-80 wt %
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2.Micro filled composite

 Their

composite type (This is because of thei

resin content (50 vol. %)).

 Their biggest advantage is their
small size of the filler particles me
composite can be polished to a
surface

stress bearing

70-80 wt %

50 wt %



3.Small particles composite

Small particles composite
were introduced in a
attempt to have

and yet

improve the ph




3.Small particles composite

* The small particles composite
use fillers that have been

to

° “

be polished to a smoot,
surface finish.



3.Small particles composite

* The small particles composite
use fillers that have been

to

° “

be polished to a smoot,
surface finish.



3.Small particles composite

/
*Due to the / “‘
,the best phy51cal and | ‘ ‘ 70-80 wt %

mechanical properties ar
observed with this type.

- they can be used in rea
such as Cl Il and (

restorations 70-80 wt %



3.Small particles composite @ “

* The filler employed ar

70-80 wt %

A/ ad]USt the

70-80 wt %




4. Hybrid composite

* Hybrid composites -~
mixed filler systems contain
mileroiini= (0.01 to 0.1
to 10 um) particle fillers.

° MOSt mOdern hybrid fi
colloidal silica and grot



4. Hybrid composite

» Better surface smoothness
of small particle.

*The hybrid are also being wic
employed for s-tres
restoration ,even
mechanical propertie
inferior to small particle ¢




5.Nanocomposite

[re  luiost advancement in composi ’

technology has been the use of
iEllai=relplgle] (o)) 9N development of SRS

it has superior gloss retentio
properties and superior pohs /////
in anterior restoration)
decreasing in the mechanical [
used in  posterior
restoration). |
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Colloidal silica
0.01 to 0.1 ym

Ground quarts
10 to 100 um




Colloidal silica
0.01 to 0.1 ym

Ground quarts
10 to 100 um

o / Lo, 7 . .
,,/ S1te Small particles composite




Ground quarts
10 to 100 um

. /////: e Small particles composite

composit smooth surface but still

not as good as the
microfilled

A filler |



Colloidal silica
0.01 to 0.1 ym

Ground quarts
10 to 100 um

ro filled composite Small particles composite

hick composite '
V /2//,//%, | . smooth surface but still
r /// filler loading not as good as the

ecres
g :
r resin content microfilled

stress bearing area




Colloidal silica
0.01 to 0.1 ym

Ground quarts
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Colloidal silica
0.01 to 0.1 ym

Ground quarts
10 to 100 um

) Tille Small particles composite
/?’ﬁ'-"//ﬁ \ i o
. smooth surface but still
o
7 not as good as the
microfilled

Hybrid composite

smooth surface and
good strength



® oo %
Ground quarts YA APYRIRE B4 Colloidal silica

o 00y ®
1 1 . .
. 0 to 100 um .....: 0.01 to 0.1 pm
®

.
\ )
® 00000

Micro filled composite Small particles composite

Thick composite smooth surface but still

Decrese filler loading not as good as the
higher resin content microfilled

non-stress bearing area

1 -100 nanometers (nm)

Nanocomposite




Manipulation of the composite:

Syringes of composite resin paste in various shades.
Etching liquid (37% phosphoric acid).
Enamel dentin bonding agent.

Shade guide.







Manipulation of the composite:

Etching




Manipulation of the composite:

Bonding agent

KLE VK Insitute of Dental Sciences

KLE Academy of Higher Education and Research, Belagavi




Manipulation of the composite:




Flowable composites

| ow-viscosity, high-flow composites marketed as
flowable composites.

?’//////

* These resins typically have a lower viscosity through
a reduced filler loading, which enables the resin to
flow readily, spread uniformly, intimately adapt to
a cavity form, and produce the desired dental
anatomy.
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posites.

1 filler loading,
ately adapt to

Dr Suresh Shenvi

Dept of Cons and Endo
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composit
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Compomers

LompcC

..
- Glass inomers

cComposi



Compomers

* They are used for restorations in low stress-bearing areas

« Compomers are recommended for patients at medium risk of
developing caries.

o setting occurs primarily by light-cured polymerization, but an acid-
base reaction also occurs as the compomer absorbs water after
placement and upon contact with saliva.



Glass ionomer cements




Glass ionomer cements

filler / uoroaluminosilicate glass
matrix ymer of carboxylic acids.

reaction
There are tw

¢ SS ionomer
el
ed glass ionomer




Glass ionomer cements

2. -Modified Glass lonomers (RMGI):
1. Conventional glass ionomers have the following : the essential components of are as follows:
C Polycarboxylic acid . Polycarboxylic acid polymer
C Fluoroaluminosilicate (FAS) glass . Fluoroaluminosilicate glass
C Water . Water
C Tartaric acid .
. Free radical initiators




Glass ionomer cements

1. Conventional glass ionomers

2. -Modified Glass lonomers (RMGI):

Acid-base reaction




1

Uses of Glass lonomers

High caries activity or where caries are likely to recur.

N

N U1 AN W

interim restoration in permanent teeth,

Resin-modified glass ionomers are often the material of
hoice for pediatric restorations and preventive applications



Properties of Glass lonomers:

| . Is are

of composite resins terials are indicated for

conservative restorations.

good insulation shock, particularly when used as liners

Fluoride ion re nd uptake these materials act as a reservoir




Properties of Glass lonomers:

Good adhesion to tooth structure site materials (etching of the

self-adhesi
5 -radiopaque |






