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TABLE 2-1 Range of Linear Thermal

Coefficient of Expansion of Dental Materials
in the Temperature Range of 20° to 50°C

Material Coefficient (x10%/°C)
Human teeth 8-15
Ceramics 8-14

Glass ionomer base 10-11

Gold alloys 12-15

Dental amalgam 22-28
Composites 25-68

Unfilled acrylics and sealants 70-100

Inlay wax 300-1000
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TABLE 2-2 Thermal Conductivity of Dental

Materials

Thermal conductivity
Material (cal/sec/cm?[°C/cm])
Unfilled acrylics 0.0005
Zinc oxide—eugenol cement 0.0011
Human dentin 0.0015
Human enamel 0.0022
Composites 0.0025
Ceramic 0.0025
Zinc phosphate cement 0.0028
Dental amalgam 0.055
Gold alloys 0.710
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Temporary aluminum
alloy crown

Oral
fluids

Gold alloy crown

FIG 2-1 Diagrammatic sketch of opposing teeth with a gold
crown and a temporary aluminum alloy crown indicating how
galvanism can occur.
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TABLE 3-1 Examples of Office and Prescription Fluoride Treatments

Fluoride Delivery System Type Concentration Product Manufacturer
Acidulated phosphate- Office-use 1.23% ALLSolutions Fluoride DENTSPLY Professional (York,
fluoride foam Foam PA)
Sodium fluoride Office-use 2.0% Oral-B Neutra-Foam Oral-B (South Boston, MA)
foam
Home-use 0.2% PreviDent Rinse Colgate Professional (Canton,
rinse MA)
Stannous fluoride Home-use gel 0.4% Perfect Choice Challenge Products (Louisville,
CO)
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TABLE 3-2 Characteristics of Different

Types of Fluoride Treatments

Acidulated
phosphate- Sodium Stannous
Characteristic fluoride fluoride fluoride
Form acidity Gel, rinse, Gel, rinse, Gel, rinse
(pH) foam foam Acidic
Acidic Neutral
Can etch Yes No Yes
restorations
Can stain No No Yes
restorations
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FIG 3-1 Grooves and fissures in the occlusal surface of a tooth. Clinically, (A) grooves and fissures
in the occlusal surface of a tooth are often discolored, but the coloration belies the extent of the
problem. In cross section (B, C) the groove may be deeper than it appears clinically, and caries
may extend far beyond what the clinician can see with normal vision or detect with an explorer
(C). Detection of caries in deep fissures requires magnification and drying of the tooth. (A, Courtesy
Y-W Chen, University of Washington Department of Restorative Dentistry, Seattle, WA.)
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Dimethacrylate + Diluent + Activator + Light = Sealant
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TABLE 3-4 Properties of Resin Pit and
Fissure Sealants

Typical light-cured
Property sealant = =
Setting time (seconds) Activated by light JAES 29 Relplis el L e ]
Compressive strength (MPa) 92-150 and Fissure Sealants
Tensile strength (MPa) 20-31 Product Manufacturer
Elesi el (EFe)- 2R Clinpro Sealant 3M ESPE (St. Paul, MN)
Knoop hardqess (kg/mm®) % 20-25 Helioseal Clear Chroma Ivoclar Vivadent (Amherst, NY)
Water sorption, 7 days (mg/cm 2) 1.3-2.0 Teethmate F-1 Kuraray America (New York, NY)
Water solubility, 7 days (mg/cm?) 0.2
Penetration coefficient, 22°C 4.5-8.8
(cm/sec)
Wear (x10~* mm®3/mm) 22-23
"1 GPa=1000 MPa.
L c.sf)-’s
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* Bonding restorations
Restorative ry
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Combination
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( BHrary ) (Applications)

* Microfilled * Packable

* Nanofilled ’ * Core Buildup : i

* All-purpose (hybrids) * Flowable ComBoTIon Resin-modified
* Provisional P Glass lonomers
* Repair Materials

l J
Y

( Chg:pé%ally ) ( Light-cured >

Light-curing
Units

FIG 4-1 Direct esthetic materials have increased in use and in complexity over the years. Originally,
composites and glass ionomers were completely separate classes of materials, but combination
materials have evolved to provide more treatment options. Initially, no bonding of composites
was possible to enamel or dentin, but over time, bonding agents were developed from composite
components that allowed bonding to enamel and dentin. Finally, the activation (“curing”) of com-
posites also has evolved. The use of visible (mostly blue) light to activate the polymerization of com-
posites has revolutionized composite use; original composites were chemically activated only.
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FIG 4-2 Two-dimensional diagrams of microhybrid composite
(A) and microfilled composite (B).
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TABLE 4-2 Typical Composites,
Compomers, Resin-Modified Glass lonomers,

TABLE 4-1

Uses of Composites,

and Glass lonomers, Including Composites
for Special Applications

Compomers, Resin-Modified Glass lonomers, e Product T T

and Glass lonomers Microhybrid Estelite Sigma Tokuyama Dental

composites Quick America

Type Uses (Burlingame, CA)

Universal Class I, II, Ill, IV, V, patients with low risk Microfilled Durafill VS Heraeus (South

m i f cari composites Bend, IN)

M(?O fF)lcl)Sdte Clo Callle?/ Nanofilled Filtek Supreme 3M ESPE (St. Paul,
Ielro e. Bt [l composites Plus Universal MN)
composite Restorative

Nanofilled Class I, I, 1, IV, V Bulkfilled Tetric EvoCeram  Ivoclar Vivadent
composite composites Bulk Fill Nano-

Bulkfilled Class I, I, VI (mesial, occlusal, gvb”d )
composite distal=MOD) Rompos! °

. ) L . estorative

Flowable Cervical lesions, pediatric restorations, Sl DENTSPLY Caulk
composite small, low-stress-bearing restorations (Milford, DE)

Universal flowable  Class I, II, Ill, IV, V, patients with low risk Flowable Filtek Supreme 3M ESPE
composite of caries composites Plus Flowable

Laboratory Class I, three-unit bridge (with fiber Restorative

’ - ! Surefil SDR flow DENTSPLY Caulk
composite reinforcement) Flowable Fusion Liquid Pentron Clinical

Compomer Cervical lesions, Class Il primary teeth, composites Dentin

Class |, Il restorations in children, Class (self-adhesive)
Il (with sandwich technique), patients Laboratory Tescera ATL B';*COdDe”ta'
with medium risk of caries composites (Srgh:S:burg T
Resin-modified Cervical 4Iesions, CFIass I, V., Il .(With Laboratory Lawva Wiiimzie 3M ESPE '
glass ionomer sandwich technique), pediatric composites
restorations primary teeth, Class | (milled)
restorations in children, sandwich g?mm?mers (D;éra;tﬁf”a gghlATSPEY Caulk
. . . ass ionomers uji merica
technique (Class Il), patients with a Resin-modified  GC Fuji Il LC GC America
. h|gh risk qf caries - e e —
Glass ionomer Cervical lesions, Class V restorations in Ketac Nano Light-  3M ESPE
adults in whom esthetics is less Curing Glass
important than that of other types, lonomer
patients with a high risk of caries : Restorative
Composites for special applications
Core buildup LuxaCore Z-Dual DMG America
(Englewood, NJ)
Clearfil Kuraray America
PhotoCore PLT (New York, NY)
Provisional Luxatemp DMG America
composites Fluorescence
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FIG 11-1 A and B, Gold foil restorations (arrows). The foil, which is gold in nearly pure form, is
placed piece by piece into the restoration. If uncontaminated, the pieces weld together into a single
mass under hand pressure at mouth temperature. In previous times, this technique was used to
restore tooth lesions of significant size, but today its use is restricted to small pit lesions, usually
in the posterior teeth. The gold foil technique is technically demanding, but quality restorations last
for decades. (Courtesy Richard D. Tucker, University of Washington Department of Restorative
Dentistry, Seattle, WA.)
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(Restorative Dentistry) ( Endodontics )( Periodontics )( Orthodontics ) ( Oral Surgery)
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Prosthodontics Prosthodontics Dentistry Dentistry

*Crowns *Partial Dentures *Gold Foil *Endosseous Implants
*Fixed Partial Dentures *Clasp Wires *Inlays
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*Implant Substructures *Crowns
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FIG 11-2 Summary of the common uses of metals and alloys in dentistry. Pure metals (blue) have
limited use in dental restorations but commonly are combined with other metals or nonmetals to
form alloys. Alloys have diverse uses in nearly all dimensions of dentistry, including solders, wires,
instruments, crowns, bridges, implants, and removable partial dentures. The alloy end product may
be formed by mechanical force (wrought alloys, shown in red text) or by casting (casting alloys,
shown in black text).
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FIG 11-3 Gold (left), palladium (middle), and platinum (right)
are three noble elements commonly used in dental alloys. Gold
and platinum also have been used in pure form in dentistry.
These three metals are classified as noble because they show
little tendency to corrode in the oral environment. The larger
number stamped on the gold indicates the mass in grams.
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FIG 11-4 Grain and crystal structure of alloys. At the level of the light microscope (A), each crystalin
an alloy or pure metal is visible as a grain (white arrows). Each grain has different shades because it
is oriented differently with respect to incident light. Grains meet and form grain boundaries (red
arrows), which are often subject to corrosive attack in the oral environment. Grain size (each grain
is about 10 pm across here) is important to alloy performance. At the atomic level, the metal atoms
in a pure metal have a specific crystal orientation (B, body-centered cubic shown here). The different
elements in alloys (denoted by blue or yellow circles) coexist in crystalline arrays; the ability of ele-
ments to coexist depends on their relative sizes and electron configurations. The elements in an
alloy may occupy random positions in the crystal lattice (C) or be relatively ordered (D). The nature
of these crystals plays a major role in the electrical, optical, and mechanical properties of alloys. For
example, gold-copper alloys with an ordered crystal structure have higher strength and hardness
than those with a random crystal structure. Alloys may contain as many as 10 different elements.

FIG 11-5 Fibrous grain structure of wrought alloys under the
light microscope. If a cast alloy is mechanically worked, it is
referred to as a wrought alloy, and its grain structure is altered
by breaking up the cast grains (see Figure 11-4, A) into a fibrous
form seen here. Alloys with a fibrous grain structure are gen-
erally stronger and more brittle than their cast counterparts.
Fibrous grain structures are common in wires used for ortho-
dontics or in wires for clasps on removable partial dentures.
The scale of the figure is approximately 500 pm across.
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Figure 3.4.1 Sintering of ceramic particles
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Table 3.4.1 Composition of household and dental porcelains

Porcelain % Kaolin % Quartz % Feldspar
Household 50 20-25 25-30
Dental 0 25 65
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Table 3.4.2 Typical oxide composition of a dental porcelain
Material Wt %

Slica 63

Alumina 17

Boric oxide 7

Potash (K;O) 7

Soda (Na,0) 4

Other oxides 2
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