
4

Asia Al-wedyan -



Introduction to Dentistry

lecture 4: Materials used in Dentistry

By Heba Ali (DDS, MSc, PhD) 



Dental materials

• It is the study of composition and properties of materials used in dentistry 
and the way they interact with the oral environment.

• The oral cavity is considered to be the harshest environment for a material 
in the body (temperature, ph, saliva, plaque, forces…).

• Every dentist (and dental assistants) should have basic knowledge of 
the materials used in Dentistry

• The practice of clinical dentistry depends not only on a complete 
understanding of the various clinical techniques but also on an 
appreciation of the basic biological, chemical, and physical 
characteristics of the dental materials in calinical applications. 

Physical// chemical// biological 

Oral cavity 

Oral cavity presence the 
bacteria and the occlusal 
forces
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History of dental materials

• Humans have been making and using dental appliances and 
dental implants for thousands of years

Restoration of the dentition with the 
patient’s teeth using gold wire
ancient egypt around 2500 bc
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Characteristics of dental materials 

• It should be:
1. Biocompatible (non-toxic, non-irritating, non-allergic)
2. Mechanically stable and durable (strong, resistant to fracture)
3. Resistant to corrosion (does not deteriorate overtime)
4. Dimensionally stable (little or no change to temperature and solvents)
5. Aesthetic (looks like normal oral tissue
6. Minimal conduction (insulates against thermal/ electrical change)
7. Easy to manipulate 

 رسكلل مواقم

 لكاتلل مواقم
 هريغ وا هرارحلاب رثاتي لا و داعبلاا تباث

هقيقحلل براقم نوكي يليمجتلا لكشلا

 ءابرهكلا وا ةرارحلل لصوم ريغ

Can be used in humans 
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Classification of Dental materials

• Dental materials can be classified as:

1. Preventive dental materials
2. Restorative dental materials

• Direct
• Indirect

3. Auxiliary dental materials  

The classification of dental materials is not very straight forward!
 تلايدعت materials لا ىلع ريصي دق ينعي

 restorative ل preventive نم اهلوحت
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Preventive dental materials

• Aim: to prevent or inhibit the progression of tooth decay

1. Pit and fissure sealants
2. Fluoride treatment: 
3. Mouthwashes and cavity varnishes

fissure sealants are a protective layer 
applied to the fissures in your teeth 
to prevent tooth decay.

 نانسلاا سوستل لوصولل روملاا ريس
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Pit and fissure sealants

• Pits and fissures of the occlusal 
surfaces of the posterior teeth are 
more prone to caries 
development than the smooth 
surfaces due to their 
morphological complexity.

• The use of pit and fissure sealants 
provides a physical barrier that 
inhibits microorganisms and food 
particles accumulation, 
preventing caries initiation, and 
arresting caries progression .

Before 

After  

Pit and fissure sealants

 ينحاوطلا رفح يف لكلاا عمجت نم عنمت

 لكا عمجتب امف معنا ريصتب
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Fluoride treatment 
• Professionally applied fluoride therapy to prevent 

and arrest caries in children and adults.

• Early childhood caries remains highly prevalent in 
many countries.

• Routine tooth brushing is inadequate in cleaning
• The mechanism of action of fluoride is the 

inhibition of demineralization and enhancement 
of remineralization

• Sodium fluoride (NaF) 5% varnish is a professional 
topical fluoride  ءلاط هوه  ديارولف مويدوصلا

 يعضوم

نداعلما ةلازا طيبثت -1  

Remineralization occurs when 
vital minerals—like calcium—
bond to the teeth to fill in the 
weakened areas of enamel.  نانسلاا انيلم ةفيعضلا قطانلما

2- لا ةيلمع زيزعت  remineralization 
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Restorative dental materials
to repair damaged teeth or replace missing 
ones. &

[
⑩⑦°_

I
-

to restore

-'-m O
--



Materials used in Restorative Dentistry
• Restorative dental materials are the foundation for the replacement of tooth 

structure.
• Amalgam alloys, resin composites,, glass ionomers, ceramics, cements, 

primers, bonding agents, noble and base metals,.

• Can be classified to:
1. Direct restorations are generally placed directly onto tooth structure and do not 

require laboratory preparation.
2. Indirect: formed indirectly over a cast or moth model in the lab by a technician 

ةيليمجت تاوشح ةضفلا  تاوشح ةيجاجز تاوشح  روسجلا تابيكرت يف مدختست

روسجلا تيبثت

 بصعلا ةقطنم نع ةوشحلا لزعت
 ةيساسحلا نم للقت ناشع

 بهذ نم نوكتت يتلا تاوشحلا يف لمعتست تناك ةيليمجتلا تاوشحلا يف مدختست



Amalgam
• Dental amalgam is a restorative material that has been used in dentistry for 

many years.
• Mercury alloys mixed with other metals
• The main ingredients of amalgam alloy are silver (Ag), tin (Sn), copper (Cu) 

and mercury (Hg). Small amounts of zinc (Zn) and palladium.

• Easy to handle, durable and cheap material

• Used in posterior teeth 

• Its use has become questionable!!!!!!!

Can not be used in anterior teeth 

 amalgamator ومسا زاهجب مهوطحب )كئابس( alloy لكش ىلع لوده ونوكب
 وبعي ناشع تلاوسبك لكش ولع وريصب ضعب عم مهجمدب و shake مهللمعب

 نانسلاا نوعبت تاغارفلا

 غامدلا و مدلا ىلع رثاتب اهنلا ةريطخ
 ٣ نع مهددع ديزي ام مهلما هنا تكح تاساردلا ضعب

 امف كرحتتب امو تباث اهدوجو نوكي مهلما هنا تكح تاسارد يف و
* ندرلاا يف مدختست تلاز ام* رثات حر
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Resin composites

Acid etching Light cure Bonding Light cure Composite filling

A resin composite material is a material made from two or more substances

Aesthetics restorative material for anterior teeth 

Consist of an organic resin, reinforcing filler and a coupling agent.

Are usually used in conjunction with acid etching , primers and bonding agents. Added as 
increments (layers)

 رظنم وا ليمجتل هجاحلا يدنع يف ناك ازا هيماملاا نانسلال مدختست
 damage يا راص ول هيماملاا نانسلال بترم
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Glass inomer
• Was introduced in 1972. it sets by an acid-base 

reaction between polymers of polyacrylic acid 
and fluoro-aluminosilicate bases.

• Advantages: fluoride release and its unique 
ability to bond chemically to tooth structure, can
be added in bulk.

• Resin-modified Glass-ionomer: a glass 
ionomer with resin composite properties. It 
contains a resin (like a resin composite) that 
allows it to be set with a curing light (this is 
opposite to a compomer which is a resin 
composite with glass inomer properties

 لا يز تاوطخ يدب ام اعيرس لمعنب
resin 

 fluoride لل جاتنا  reaction لا جتاون

 bond to the tooth لمعب ونلا لافطلال ةيلاثم ةوشح ربتعي
structure 

Restorative/ preventative 
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Ceramics 
• Definition :Materials that are part of systems 

designed with the purpose of producing dental 
prostheses that in turn are used to replace 
missing or damaged dental structures (crowns 
and bridges)

• Ceramics can simulate the visual character of the 
tooth substance successfully and are 
biocompatible materials.

• Porcelain-fused-to-metal (PFM) restoration
• All-ceramic crowns (aesthetics) 

Part of dental prosthetics 

رسج قيرط نع دوقفلما ءزجلل ضيوعت

 ياه يدافتل ، جراخلا نم رسكنت اهنا هيلباقلا اهدنع
metal اهنم يلخادلا ءزجلا ولخ ةلكشلما

ةثللا طخ لوح ناولا يف نوكي ام ناشع ةيليمجت



Temporary (provisional) restorative materials

• Temporary dental cement such as zinc 
oxide eugenol cement, temporary crown 
and bridge polymers.

• The traditional odor of dental clinics in the 
past is due to the use of eugenol or oil of 
cloves and eugenol containing dental 
materials such as Zinc oxide eugenol 
cement. 

• Intermediate restorative materials  IRM

 تاسلجلا ينب اهتلازا متيو ةتقؤم

Can last more than one month / one year 
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Endodontic Materials Used To Fill Root Canals

• Gutta-Percha: Materials used to 
‘’obturate’’ canals after 
endodontic treatment

• Sealers: binding agents used to
adapt the rigid gutta percha to 
canal walls and fill up the voids

 بصعلا ةجلاعم ملع

ءلم / دس

هانقلا مجح بسح ةفلتخم ماجحا اهلا نوكب



Auxiliary dental materials  

• Materials used in the process of fabricating dental prosthesis. 
These include: 

1. Impression materials
2. Dental waxes
3. Gypsum casts 
4. Finishing and polishing abrasives 
5. Acrylic resins 

 تاضاعتسلاا ولمعي ناشع اهومدختسب
ةينسلا

 هينسلا تاعبطلا ذخلا

 ةينسلا تاعبطلا و ةضعلا ليجستل عمش

بلاقلا ينيطعت و تاعبطلا بصا ناشع ينصبج

فارطلال ميعنت لمعنب

 نم نوكب يلا نانسلاا مقطب يرهزلا ءزجلا
 ةثللا نول
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Impression materials 
• Impressions are used in the dental clinics to produce 

accurate negative reproductions of the patients’ teeth, 
surrounding tissues and dental arches.

• Casts (positive reproductions) are created from dental 
impressions and are used to fabricate various dental 
prostheses.

• Impression trays are used to hold the impression 
material, allowing the operator to place it into the 
patients’ mouth. 

&



Dental waxes

• Waxes have a variety of uses within 
dentistry and are manufactured from 
various materials, including plants, 
minerals, animals and synthetic 
waxes.

• They are thermoplastic materials that 
present as solids at room temperature; 
they can be softened with heat and 
hardened with cooling. 

 biocompatible نوكي مزلا



Gypsum casts 

• Gypsum (calcium sulphate dihydrate) is a 
naturally occurring mineral used in dentistry 
to fabricate models 

• Many dental appliances and restorations 
are constructed extra-orally using models, 
dies (one tooth) and casts (replicas of the 
patients tooth/teeth and surrounding 
tissues).

Positive record



Acrylic resins 
 تعبت ةمقطلاا لك يف لخدت

 نانسلاا

lete
comp partial



CAD/CAM

• Computer-aided design/computer-aided manufacturing (CAD/CAM) 
techniques

• Due to CAD/CAM technology, patients occasionally get restorations on the 
same day

 متي و تاعبطلا عينصتل رتويبمكلا مادختساب ةليدب ةقيرط
 هيديلقتلا ةقيرطلا نع لدب مويلا سفنب اهعينصت
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