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Introduction

• Hard tissue – body of each tooth
• Protective covering & support
• Vital tissue
• Odontoblasts – matrix & sensory 
• Colour
• Bone – contains trapped cells & blood vessels
• Dentin – not continuously remodeled – limited 

capacity for repair 
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Composition

• BY WEIGHT

• Mineral – 70% 
• Organic matrix – 20%
• Water – 10%

• Does not have uniform composition through out the tooth – due to 
anatomic location, degree of dental sclerosis or both.

• Resiliency – high organic content & fluid within the dentinal 
tubules acts as “hydraulic shock absorbers” there by dissipation 
the forces of mastication.
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Mineral – 50%
Organic matrix – 30%
Water – 20%
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Inorganic matrix

• Hydroxyapatite is the principal inorganic 
component 

• Trace amount of calcium carbonate, fluoride, 
magnesium, zinc, and other minerals

• Ca:Po4 = 1:2.14 (peritubular), 1:2.10 (intertubular) 
and 1:2.13 (average)

• Knoop hardness number
• Enamel – 343
• Dentin – 68
• Sclerotic dentin – 80
• Carious dentin - 25
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Mineralisation pattern:
1. Matrics Vesicles
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• Matrics vesicles bud off from the odontoblast 
process with in the dentin
• Collagen fibers is seen within the predentin
• Arrow: The frist crystallites are formed within 

the M vesicle, later the walls are lost and 
more crystals develop around the original 
ones.
• Matrics vesicles are seen at the onset of the 

mineralisation, none are seen in the later 
stages.



Mineralisation pattern:
2. Calcospherite

• Surface is irregular due to presence of 
numerous calcospherites.
• They form around, as well as b/w the 

odontoblastic process.
• Under polarised microscopy appears as 

spherical junctional regions outlining the 
original positions of calcospherites.
• Variations in both crystal and collagen fiber 

orientation produce this appearance.
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Globular mineralization
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Dentinal structure

• Orthodentin – true dentin with out cells, contains 
tubules and organized by odontoblasts.

• Odontoblastic process are tapered and branched 
more near the DEJ.

• Tubules are more numerous and closer nearer the 
pulp(40,000/mm2) than in the outer mantle 
dentin(20,000/mm2).

• Prominent feature is dentinal tubules having “S” 
shape with two curvature extending from DEJ 
towards Pulp.
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Primary curvatures

• First curve bends towards occlusal / incisal 
surface
• Second curve towards apex 
• Becomes less pronounced in cervical region 
• Rather straight in root portion
• Represent the path taken during the inward 

migration of the odontoblasts.
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secondary curvatures

• May be the result of small spiraling 
undulations of the odontoblastic process 
during matrix formation and mineralization.
• Smaller secondary curvatures are visible 

microscopically.
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Classification of Dentin

• According to location
• Intertubular dentin: found around and between 

dentinal tubules
• Intrarubular dentin: found and formed within 

dentinal tubules; also called peritubular dentin.
• Mantle dentin: formed initially in the crown; outer 

coronal dentin
• Circumpulpal dentin: nearest to the pulp; formed in 

crown after mantle dentin has been deposited.
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Mantle Dentin

• The peripheral layer of dentin, which is the 
first layer of dentin deposited, is called 
mantle dentin. 
• It is located adjacent to the enamel in the 

crowns of teeth and adjacent to the 
cementum in the roots. 
• Notice the lines of Retzius in the enamel which 

are oriented at an angle to the dentinoenamel
junction. 
• Unstained, 100x 



• II. According to mineralization
• Globular dentin: formed from calcospherites
• Interglobular dentin: hypomineralized dentin 

between mantle and circumpulpal dentin; normally 
only found in the coronal dentin.

• Tomes granular layer: hypomineralized layer in root 
dentin; similar to interglobular dentin in the crown.

• Sclerotic dentin: hypermineralized, occluding 
intratubular dentin.
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• III. According to developmental 
pattern
• Primary dentin: formed prior to and during active 

eruption
• Secondary dentin: formed when the tooth first 

comes into occlusion
• Tertiary dentin: formed as a result of a pathologic 

response; may be reactionary or reparative
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Primary & Secondary Dentin

• Primary dentin occupies 
the major area of the 
photomicrograph.
• A demarcation line 

(located toward the left 
border of the frame) 
clearly delineates the 
primary dentin from the 
more irregular 
secondary dentin. 
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Reactionary & Reparative 
Dentin
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Reactionary & Reparative Dentin
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Calciotraumatic line
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Reparative Dentin

• Reparative dentin is 
produced in response to 
irritation. 
• It is a variation of dentin 

in which the dentinal 
tubules are more 
irregular and fewer in 
number than in primary 
or secondary dentin. 
• Unstained, 40x 
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Reparative Dentin at Cusp Tip

• Another view of 
irregular dentin, this 
time at a cusp tip. 
Unstained, 40x 

• (Higher magnification) 
Unstained, 100x 
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Predentin 

• Identify dentin, 
predentin, odontoblasts 
and odontoblastic 
processes (Tomes' 
dentinal fibrillae). 
• Decalcified Section 

Silver Stain, 400x
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Lateral canaliculi of tubules

• The dentinal tubules 
have lateral canaliculi 
which anastomose with 
those from adjacent 
tubules. The 
odontoblastic processes 
have lateral processes 
which extend into the 
canaliculi. Silver Stain, 
40x, 200x and 400x.
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Y shaped branching of Tubules

• The terminal ends of the 
dentinal tubules branch 
at the dentinocementum 
junction. 
• Decalcified Section 

Silver Stain, 400x
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Cross section of dentinal 
tubules.

• Cross section of dentinal 
tubules.
• Ground Section 

Unstained, 400x

• Decalcified Cross section 
of dentinal tubules with 
odontoblastic processes. 
H&E, 400x
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Cross section of dentinal 
tubules.

• The cut ends of the 
odontoblastic processes 
are visible. 
• Decalcified Section 

Silver Stain, 400x
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Contour lines of Owen

• Notice the contour lines 
of Owen in dentin and 
the lines of Retzius in 
enamel. 
• The two tissues are 

artifactitiously 
separated at the 
dentinoenamel junction. 
• Unstained, 40x
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Incremental lines of dentin
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Lines of von Ebner

• The lines of von Ebner 
are oriented in the 
horizontal axis at 
approximately right 
angles to the dentinal 
tubules which run in the 
vertical axis. Unstained, 
Ground Section 40x

• Higher magnification 
Unstained, 100x
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Lines of von Ebner

• Another view of the 
incremental lines of von 
Ebner. Unstained, 
Ground Section100x

• Higher magnification 
Ground Section 
Unstained, 200x
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Neonatal line in enamel & 
dentin

• Circumpulpal dentin 
comprises most of the 
dentin of the tooth.
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Interglobular Dentin

• The photomicrographs depict an 
occlusal area of a tooth with a 
brown central pit visible.

• The regions of interglobular dentin 
appear as black spaces which are 
located in the crown of the tooth 
near the dentinoenamel junction. 

• Notice that the dentinal tubules 
traverse the interglobular dentin. 

• How is interglobular dentin 
formed? 

• Unstained, Ground Section 40x
• Higher magnification Unstained, 

200x
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Tomes' Granular Layer

• Located in the root 
dentin along the 
cemento-dentinal 
junction.
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Tomes' Granular Layer

• Tomes' granular layer 
appears as a black layer 
of granular structures 
which are located in the 
peripheral zone of root 
dentin adjacent to the 
cementum. 
• Unstained, Ground 

Section 100x
• Higher power stained, 

200x
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Dead Tracts

• Groups of dentinal 
tubules which are filled 
with air appear black in 
ground sections of 
dentin when viewed 
with transmitted light. 
• How are dead tracts 

formed? 
• Unstained, Ground 

Section 40x
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Sclerotic dentin

• Also called Transperent deninD
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Dentin sensitivity
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