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The waxes used in dentistry normally consist of two 
or more components which may be natural or 
synthetic waxes, resins, oils, fats and pigments.

Blending is carried out to produce a material with 
the required properties for a specific application.

Waxes are thermoplastic materials which are 
normally solids at room temperature but melt, 
without decomposition, to form mobile liquids. 
They are, essentially, soft substances with poor 
mechanical properties and their primary uses in 
dentistry are to form patterns of appliances prior 
to casting.



Following the production of a stone model or
die, the next stage in the formation of many 
dental appliances, dentures or restorations is 
the production of a wax pattern of the 
appliance on the model.

The wax pattern defines the shape and size of 
the resulting appliance and is eventually 
replaced by either an acrylic polymer or an 
alloy using the lost-wax technique.





Methods which involve the production of a cast 
followed by placement the wax pattern are 
known as indirect techniques.

Some dental restorations, such as inlays, may 
be produced by a direct technique in which 
the inlay wax is adapted and shaped in the 
prepared cavity in the mouth.



General Composition of waxes:

:a. BASE Wax 

Hydrocarbon [eg, PARAFFIN] or ester types ؛

: to contribute properties . MODIFIER Waxesb
such as increased hardness, stickiness, or 
brittleness

% of the 1represent only about . Colorants: c
composition in general.



Requirements of wax materials

Must conform to the exact size, shape and 
contour of the appliance.

No dimensional change once it has been 
formed.

It should be possible to remove by boiling out 
or burning without leaving a residue.



- Composition of dental waxes

Dental waxes are composed of 
mixtures of thermoplastic 
materials which can be softened 
by heating then hardened by 
cooling. 

The major components may be of 
mineral, animal or vegetable 
origin.



•Mineral:
Paraffin wax and the closely related microcrystalline
wax are both obtained from petroleum residues 
following distillation.

C°55–37in the temperature range softenwaxes Paraffin
and melt in the range 48–70°C. They are brittle at 
room temperature. 

and C°90–65in the range meltwaxes Microcrystalline
when added to paraffin waxes they raise its melting 
point and render the material less brittle than paraffin 
wax alone.

is typically a white wax; it has a somewhat Ceresin
unpleasant odor.



Animal: Beeswax, derived from honeycombs, 
consists of a partially crystalline natural 
polyester and is often blended with paraffin 
wax in order to modify the properties of the 
latter. The effect of adding beeswax to 
paraffin wax is to render the material less 
brittle and to improve the flow at mouth 
temperature.



Vegetable: Carnauba wax and candelilla
wax are derived from trees and plants. 
They are blended with paraffin wax in 
order to control the softening 

temperature and modify properties.



Methods for softening wax
Methods for softening wax prior to moulding include a 
water bath, an infra-red lamp and a Bunsen burner.
In order to achieve even heating with the Bunsen burner 
it is important that the wax should be held in the warm 
rising air above the flame and not in the flame itself. 
If the surface becomes shiny it indicates that the wax is 
becoming too hot and the outer layers are beginning to 
melt.
Heating in warm water bath causes more regular
softening although this method has been frowned that 
some constituents may be leached out and small 
quantities of water may become incorporated causing 
an alteration in properties. 
These problems are probably overstated since most 
waxes contain few leachable components.



The method of softening used in standardization 
testing of waxes involves the use of a 250 W infra-
red lamp. When using this method, the distance 
of the wax from the lamp must be carefully 
controlled in order to cause softening but not 
melting.

The ideal method for softening wax is to use a wax 
annealer. This is a thermostatically controlled 
oven which keeps the wax at a constant 
temperature, just above the softening point, 
ready for use.

The annealer is most useful for inlay waxes.



water bath    The annealer Bunsen burner



CLASSIFICATION OF DENTAL WAXES

:PATTERN WAX
Inlay wax
Casting wax
Base plate wax

:PROCESSING WAX
Boxing wax
Sticky wax
Utility wax
IMPRESSION WAX: 
Corrective wax
Bite registration wax



Pattern Waxes
% 10% carnauba, 25% paraffin, 60: Inlay waxes

ceresin, and 5% beeswax, flow adjusted by the 

carnauba content, and/or ≤1% resin.

-Wax patterns for inlays, crowns and bridges or 
cast posts can be produced either by a direct or 
indirect technique. 

-These patterns can be removed from the 
prepared tooth or root with a minimum of 
distortion. 



The most important properties of inlay waxes

1. The wax should be uniform when softened.
2. The color should contrast with die materials or prepared
teeth.
3. The wax should not fragment into flakes or similar
surface particles when it is molded after softening.
4. Once the wax pattern has solidified, it is necessary to
carve the original tooth anatomy and the margins
so that the pattern conforms precisely to the surface
of the die.
5. For lost-wax casting of metals, an investment mold is
formed around a wax pattern. After the mold containing
the wax pattern has been formed, the wax must be
eliminated from the mold. 
the wax should burn out completely by oxidizing residual 
carbon to volatile gases.



Inlay casting waxes are currently classified as follows:
Type I
Type II

-materials are suitable for use type I The 
-in the direct technique for the production of 

inlays and cast posts/cores.
- Waxes for direct pattern would have to have:
• Softening point higher than the oral temperatures.
• It would hold its shape in the mouth or when removed 
from the tooth



materials are designed for use in the type II The -
indirect technique, being suitable for making 
patterns outside the mouth for the production of 
inlays, crowns and bridges.

- The difference between the two types of wax is by 
.behaviourflow their 



Waxes for the indirect technique need only 
have:

-Softening point that are sufficiently higher than 
room temperature

- They will not distort under normal conditions 
in the laboratory.



These waxes generally are available in round sticks 
or cones of several colors such as red, yellow, 
blue, and green.

Inlay pattern waxes are hard at room temperature, 
so their surfaces are not easily damaged during 
the preparation or smoothing of the wax pattern.



Baseplate wax : is approximately 75% paraffin or ceresin 
with additions of beeswax and other resins
-Baseplates are used to build the contours of a denture 
and hold the position of the denture teeth before the 
denture is processed in acrylic
-Supplied in 1- to 2-mm-thick red or pink sheets (to simulate 
the color of gingiva),
Type I, a soft wax.
Type II, a medium wax, is designed for patterns to be placed 
in the mouth in normal climatic conditions.
Type III, a hard wax, is used for fitting in the mouth in 
tropical climates.



Baseplate waxes are harder and more brittle
than casting wax sheets.  
Because this wax:
will be tried into the mouth
not easily distorted at oral temperatures.



Casting waxes

Casting wax exhibits flow behavior similar to inlay 
waxes, it is a type of pattern wax.

Adapts well to the surface, not brittle on cooling.

soft,They are relatively 

- Supplied as Sheets 0.40 and 0.32 mm thickness 

• These waxes are used to form the wax pattern of 
the metallic framework of removable dentures.

Used to produce the metallic component of partial 
denture .





Processing Waxes

•Boxing waxes : are wide strips, soft, flexible, 
and slightly sticky at room temperature. 
They are used to encircle an impression 
before pouring with a gypsum material.



Sticky wax: It is composed of 

beeswax and resin, an orange, yellow-colored.

Sticky wax, is sticky when melted but hardens and 
brittle material at room temperature.

It adheres to the surfaces when applied to it.

Uses : join and temporary fix :

the components of a bridge or fixed partial denture 
units before soldering, pieces of a broken acrylic 
denture, gypsum model components.



Utility Wax • It is a type of processing wax.

• It is available in the form of sticks and 
sheets.

• Uses: It can be used to change the height 
and extensions of the stock tray.



Impression Waxes
Impression waxes have high flow, are rarely used to 
record complete impressions, tend to distort if 
they are undercut areas (limited to use in 
edentulous mouth). 

Thus but are normally used as:

corrective waxes: to correct small imperfections in 
other impressions, particularly those of the zinc 
oxide/eugenol type.

They are applied in small quantities to ‘fill in’ 
areas of impressions in which insufficient 
material has been.



Bite registration wax: It is used to record the 
relationship of the upper & lower teeth in 
dentulous patients.



PLSTICS IN PROTHETICS 
ACRYLIC MATERIALS

•Plastics in prosthetics

Acrylic plastics may be soft and flexible or rigid and 
brittle, and they can be used for a variety of 
applications.

Their principal use is as a complete or partial 
denture base to support artificial teeth. 
For this application a rigid plastic is desired.





The soft acrylic plastics may be used as a soft liner on 
the tissue-bearing surface of complete and partial 
dentures. 

have been used in the manufacture of plastics Acrylic 
artificial denture teeth and fabrication custom trays. 

Esthetic facings on fixed metal bridges can be 
constructed from acrylic plastics and are cheaper to 
construct than ceramic-bonded-to-metal restorations.



Plastics of the acrylic type also are used in the 
fabrication of individual impression trays, and 
mouth protectors.



Acrylic plastics as denture bases 
Poly (methyl methacrylate) resins

These are widely used in dentistry to fabricate 
various appliances. 

One of the reasons for its wide popularity is the 
ease with which it can be processed. 

The liquid (monomer) methylmethacrylate is 
mixed with the polymer (powder). 

The monomer plasticizes the polymer to a dough
like consistency which is easily moulded. 



Types 

Based on the method used for its activation: 

• Heat activated resins 

• Chemically activated resins 

• Light activated resins. 



Heat activated denture base acrylic 
resins

They have been supplied as: 

- powder-liquid 

-Gels, sheets or cakes.

The powder-liquid type is the most popular. 

The powder may be transparent or teeth colored or pink 
colored (to simulate the gums, some even 

contain red fibers to duplicate blood vessels).

The liquid (monomer) is supplied in tightly sealed amber 
colored bottles (to prevent premature polymerization by 
light or ultraviolet radiation on storage).



Composition

Powder 
- Polymethyl methacrylate PMMA (polymer is 
the principal component) 

- Organic peroxide initiator (benzoyl peroxide) 

- Titanium dioxide to control translucency 

- Inorganic pigments for color

- Dyed synthetic fibers for esthetics to simulate 
the minute blood vessels underlying the oral 
mucosa. 



Liquid 
- Methyl methacrylate or monomer MMA (is 
principally monomer, which is highly volatile) 
- Hydroquinone inhibitor (prevents the monomer 
from polymerizing during several years of 
storage) 
- Dimethacrylate or cross-linking agent (to increases 
the resistance of the final denture base to surface 
cracks, or crazing, and improves their fatigue 
properties) 



Polymerization reaction 

Polymerization is achieved by application of heat 
and pressure.

The simplified reaction is: 

Powder + liquid + heat(external)           polymer +
heat (reaction)





Mixing of powder and liquid 

Polymer/monomer proportion = 3: 1 by volume 
or 2: 1 by weight. 

The measured liquid is poured into a clean, dry 
mixing jar. 

Powder is slowly added allowing each powder 
particle to become wetted by monomer. 

The mixture is then stirred and allowed to stand 
in a closed container.



If too much monomer is used (lower 
polymer/monomer ratio) 

• There will be greater curing or polymerization 
shrinkage. 

• More time is needed to reach the packing 
consistency. 

• Porosity can occur in the denture. 



If too little monomer is used (higher 
polymer/monomer ratio)

• Not all the polymer beads will be wetted by 
monomer and the cured acrylic will be 
granular.

• Dough will be difficult to manage and it may 
not fuse into a continuous unit of plastic 
during processing.





Physical stages 

After mixing the material goes through various physical 

stages .

Stage I 

the polymer settles into the monomer :Wet sand stage
forming a fluid, incoherent mass. 

Stage II 

: the monomer attacks the polymer by Sticky stage
penetrating into the polymer. 

The mass is sticky and stringy when touched or pulled 
apart. 



Stage III 

as the monomer diffuses Dough or gel stage: 
into the polymer, it becomes smooth and 
dough like. It does not adhere to the walls of 
the jar.

The mass is plastic and homogenous and can be 
.packed into the mould at this stage



Stage IV 

: the monomer disappears by Rubbery stage
more penetration into the polymer and/or 
evaporation. The mass is rubberlike, non-
plastic and cannot be moulded. 

Stage V 

.Stiff stage



Properties 

Acrylic denture base materials have : 

• Low strength, (moderately flexible, brittle, and 
soft). 

• They have low thermal conductivity 

• Polymerization shrinkage 6% 

• high water sorption (0.6 mg/cm2) 



• Poor adhesion to metal and porcelain. 

The adhesion of acrylic polymers to metal and 
porcelain is poor, and bonding to these materials 
is accomplished by mechanical 

retention. 

Cross-linked heat-cured acrylic is the most widely 
used denture base material, Because of the 
simplicity and lower cost of processing.



Chemically activated denture base 
acrylic resins

The chemically activated acrylic resins polymerize at 
room temperature.

cure or -cold, curing-selfThey are also known as “
. polymerizing” resins-auto

In cold cured acrylic resins, the chemical initiator 
benzoyl peroxide is activated by another chemical 

which is present in the tolidinepara-dimethyl(
monomer), instead of heat as in heat cure resins. 

Thus, polymerization is achieved at room 
temperature.



Available as 

Like the heat activated resins, chemically 
activated resins are supplied as powder and 
liquid.

The powder may be clear, pink or tooth colored. 



Composition 

Powder 

• Poly methyl methacrylate PMMA (polymer is the 
principal component and is present as beads or 
pearls) 

• Organic peroxide initiator (benzoyl peroxide) 

• Titanium dioxide to control translucency

• Inorganic pigments for color (mercuric sulfide- red, 
cadmium sulfide – yellow, or ferric oxide- brown) 

• Dyed synthetic fibers for esthetics to simulate the 
minute blood vessels underlying the oral mucosa. 



Liquid 
• Methyl methacrylate or monomer MMA (is 
principally monomer, which is highly volatile) 
• Hydroquinone inhibitor (prevents the monomer 
from polymerizing during several years of storage) 
• Dimethacrylate or cross-linking agent (to increases 
the resistance of the final denture base to surface 
cracks, or crazing, and improves their fatigue 
properties) 
• Organic amine accelerator (to decompose the 
organic peroxide at room temperature) – such as 
tertiary aromatic amine ( dimethyl paratolidin) in 
auto polymerizing acrylic . 



Polymerization reaction 

The simplified reaction is outlined: 

Polymer (powder) + monomer (liquid) polymer + heat 

(Peroxide initiator) (Amine accelerator) (Reaction)



Properties 
In general, these types of resins have somewhat 

than the mechanical properties lower
conventional heat cured resins. 

The principal difference between room 
temperature and heat-processed dentures is 
that more residual monomer is present in the 
room temperature. 

The residual monomer functions as a plasticizer
and lower values for properties usually result.



This unreacted monomer causes irritation of the 
tissue. 

The heat-curing procedure results in dentures 
that contain significantly less unreacted methyl 
methacrylate monomer and thus less chance 
for tissue irritation on initial insertion. 

The dimensional change is less than 0.1% for 
heat-processed acrylic dentures. 



Care of dentures 

Patients should be caution to keep the 
dentures moist when they are not wearing 
them because dimensional changes occur 
on drying. 
Patients should be instructed not to use 
abrasive dentifrices because the acrylic is 
soft and can be scratched easily and worn 
away. 
A solution of 1 teaspoon of Clorox (5% 
sodium hypochlorite) has been 
recommended for overnight cleaning of 
acrylic dentures by immersion. 



Acrylic dentures should not be cleaned in hot 
water because processing stresses can be 
released and can result in permanent 
deformation and distortion.

The best solution is to use a soft brush with soap 
and warm water. 

Avoid using anything that will attack the casting 
alloy or acrylic.



LIGHT-ACTIVATED DENTURE BASE 
RESINS

Visible light-activated denture base resins have been 
available to the dental community for several years.

These materials have been described as resin-based 
composites having matrices of urethane 
dimethacrylate, microfine silica, and high-molecular-
weight acrylic resin monomers. 

Acrylic resin beads are included as organic fillers.

Visible light is the activator,

while a photosensitizing agent such as camphorquinone
serves as the initiator for polymerization.



The most recent generation of light-activated 
denture base resins consists of three resins.

(1) a base forming resin, (2) a tooth-setting resin, 
and (3) a contouring resin.

The cast and denture base are placed into a high-
intensity light chamber to induce polymerization



the denture base is molded on an accurate cast 
and subsequently the teeth are positioned.

In turn, the denture base is exposed to a high 
intensity visible light source for an 

appropriate period

Following polymerization, the denture is 
removed from the cast, finished, and 
polished in a conventional manner.



Subsequently, the tooth-setting resin is used to 
attach the prosthetic teeth to the polymerized 
base. 
A high-intensity light source is used to
polymerize the tooth-setting resin, thereby 
maintaining prosthetic teeth in the desired 
positions. 
Next, a contouring resin is used to generate the 
desired final surface form.
The resultant prosthesis is placed into the light 
chamber to complete the denture base fabrication 
process. 
The denture is then removed from the cast, finished, 
and polished in a conventional manner.
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