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OPTICAL PROPERTIES
OF DENTAL MATERIALS
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Light Dynamics in Natural Teeth

Tooth colours are
produced by the colour of
the dentine and pulp
reflecting through the
enamel layer which is
influenced by the amount
of demineralisation




Optical Properties

Optical property of a material is defined as its
interaction with electro-magnetic radiation in the
visible region

The eye is only sensitive to the visible portion

of the spectrum (380 - 750nm). ' ' y

Does every
material
has some
optical
properties?

Visible Spectrum
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Light Dynamics in Natural Teeth

Tooth colours are
produced by the colour of
the dentine and pulp
reflecting through the
enamel layer which is
iNnfluenced by the amount
of demineralisation




Optical Properties

1 -Color

2-Refraction and Reflection
3-Translucence
4-Opalescence
5-Luminescence



Optical Properties

MUNSELL COLOR SYSTEM
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« The color of an object is determined by the light that enters
the human eye from that object

« What is commonly called "the color of a tooth" is actually the
color of the reflected light




Optical Properties

Optical property of a material is defined as its
interaction with electro-magnetic radiation in the
visible region

The eye is only sensitive to the visible portion

of the spectrum (380 - 750nm). ' ' y

Does every
material
has some
optical
properties?

Visible Spectrum
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Light Dynamics in Natural Teeth

Tooth colours are
produced by the colour of
the dentine and pulp
reflecting through the
enamel layer which is
iNnfluenced by the amount
of demineralisation




Optical Properties

Color and Esthetics
Light source strikes an object.

Reflected light comes off the object and is
sensed by receptors in the retina of the eye.

[f person not color blind, info from the retina
sorted out by brain and colors are “seen”.

© 2006 Encyclopadia Britannica, Inc.




Optical Properties

Dimensions of color

The three dimensions of color are —
,value and
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Refers to the basic color of an object, e.g.

whether it is red, green or blue

Reflected wavelength determines hue



Chroma

A particular color may be dull or more “vivid’, this
difference in

. Chroma represents the degree of
saturation of a particular hue (color). In other
words, the higher the Chroma, the more intense is
the color. Chroma cannot exist by itself and is
always associated with hue and value
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Chroma

The intensity or saturation of a hue

Low Chroma High Chroma
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Colors can be separated into ’llght ‘and ‘dark’

shades. Value represents the amount of lightness
or darkness in the color. This lightness which can
be measured independently of the hue is called

value




High Value Medium Value Low Value
Childhood Adulthood Old Age

Figare & The dpramcy of color saturyl teeth related 1o 00
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Value

High Value Medium Value
Childhood Adulthood




Value

m [he brightness of the
color

= High value = brighter
(more white)

= Lower value = darker
(more gray)

m Value of O = black
m Value of 10 = white




Optical Properties

2-Refraction and Reflection

incident reflected
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Specular and Diffuse Reflection

—— e
Specular Diffuse
Reflection Reflection
Figure 1




Refraction

It is the change of the direction of a beam of
light on entering second medium.

Refraction results from the difference in
refractive indices of the two media.

For perfect matching the refractive index of the
restoration should be equal to the refractive index
of the tooth.



Refraction

Image 8 of 23
Fig 8. Cross-sections: feldspathic (left);
zirconia (center); natural tooth (right).




Reflection

Specular Diffuse
Reflection Reflection



Reflection
A- Smooth surface: Reflections on a smooth surface

ﬁlve a glossy appearance to the surface — Specular
eflection

Smooth surface: angle of incidence = angle of
reflection

The restoration should have a highly smooth and
polished surface to simulate the tooth structure and
match it.

B- Rough surface: Reflections of light on a rough
surface are diffused (i.e: in all directions). — Diffuse
Reflection

The surface appears to have little gloss (i.e dull)
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Optical Properties

3-Transparent.Translucence.

Transparent Translucence opacity




Optical Properties

Translucence

is a property of the material, which allows the
passage of some light and scatters or reflects the
rest . In such manner, the object cannot be clearly
seen through them

Translucency decreases with increasing the
scattering centers.

e.g. tooth enamel, porcelain, composite and
pigmented acrylic resin




Translucence

Translucency

*Transmission and diffusion
of light
Conveys depth and vitality




Optical Properties

Transparence

is a property of a material, that allows the passage
of light in such a manner that little distortion
takes place so that objects can be clearly seen
through them .

e.g. glass, pure acrylic resin

Transpatrency




Transparent Translucence opacity

In an all-ceramic restoration, incidental light is transmitted
partially diffused through. On the other hand, when entering a
restoration, light is primarily reflected.



Optical Properties
Opacity

is a property of the material that
prevents the passage of light. Opaque
material absorbs all of the light. Objects
cannot be seen through them
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Optical Properties

4-Opalescence




Appear the blue shade in light

Appear the red-orang shade in transmitted
light




Opalescence

Transmitted Light € Reflected Light €
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Opalescence

Under direct illumination , Reflectance of short
wavelengths( blue) ®* Absorption of long
wavelength ( red orange) , Under Trans
illumination ¢ Reflectance of long wavelength (
red orange) ® Absorption of short wavelength (
blue) * Enamel is more opalescent than dentine




Figure 10. Cariral incizor elices obesrved undar reflected and tranamicted light in bledk tackground.. Under reflectsd light (ledt) we could
=52 hluish shadsz on eramel. Undsr franamitied light, enamel alsa shows an crangs eolor.

Figure 11. For esthetic raazons, the anterior tssth ame the most used sxamples to pressnt cpalescence. Nevertheless, cpalescencs i
present in al teeth. Chaerve that under traremitt=d light dentin glso shows an crengs colar. This fact confimms the influsncs of franzlucancy
on opalescence. Chnically we can confirm this affirmation cbsarving the oranfe sffect on tips of mamalkne.



Optical Properties

5-Luminescence
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Optical Properties

Luminescence

light emission which is not caused by heating

In fluorescent light , teeth absorb the energy and
convert in to light with longer wavelength. ¢

Tooth becomes an actual source of light. ® It emits
light of 400-450 nm

Fluorescence
phosphorescence
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Luminescence

m Dentin >> Enamel
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