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Abstract:

The purpose of this article is to review the use of fiber reinforced composites in fixed partial dentures. Fiber reinforced materials
have highly favourable mechanical properties and their strength to weight ratios are superior to those of most alloys. When
compared to metals they offer many other advantages as well, including non-corrosiveness, translucency, good bonding
properties and ease of repair. They also offer the potential for chairside and laboratory fabrication.
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Introduction
The use of fiber reinforced composites (FRC) is new to
dentistry, but their many desirable characteristics have
found applications in a number of industries outside
dentistry. Recreational boat hulls as well as many other
components used in the boating industry, such as masts
and rudders, are now routinely made with fiber
reinforced composites. High quality buses and large
modem wind mills are also made with fiber reinforced
composite material.
Dentists work with composites all the time. Restorative
composite consist of quartz or glass held together by a
resinous matrix. Fiber reinforced composites consist of
fiber materials held together by a resinous matrix. They
offer good flexure strength and other physical qualities
required in a prosthesis substructure material.1

Discussion
The first attempts to use fiber reinforcement in clinical
dentistry began more than 35 years ago. In 1960s and
1970s, investigators sought to reinforce standard
polymethyl methacrylate dentures with glass or carbon
fibres. In 1980s, similar attempts were repeated, and
initial efforts were made to fabricate fiber reinforced
prosthodontic restorations, orthodontic retainers, and
splints.Most of the proposed procedures involved
intuitive manual placement of fibers into dental resins.
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This approach was cumbersome since free fibres are
difficult to handle and great care must be taken to avoid
either damaging or contaminating them.There were two
reasons for the lower-than-expected mechanical results.
First, the actual amount of fiber incorporated into the
dental resins was low, and secondly the fiber
reinforcement was not effective, because poor wetting of
the fiber bundles by the resin led to insufficient coupling
or even gaps between the fibers and resin.1
In the late 1980s, dental researchers recognized the
importance of effective coupling and complete
impregnation of the fiber bundles by the resin and began
to develop methods appropriate for dentistry. Since then
two approaches have evolved. In the first, the dentist or
laboratory technician manually applies a low-viscosity
resin to the fiber bundles, to provide complete wetting.2
The alternative approach is to use fiber bundles that have
been pre-impregnated during a controlled manufacturing
process.
Although many different manufacturing methods are
available, most involve pulling the fiber bundles through
a convoluted path that forces the resin into the fiber
bundles.These complex process parameters allow for
high fiber content, complete wetting, minimum void
content, and control of the cross-sectional dimensions in
pre-impregnated FRC’s. The pre-impregnated systems
available today are Sculpture / fibrekor, splint-it (jeneric /
pentron), and targis/vectris (ivoclar).3 Both the systems
the fiber-reinforced strips typically measure several
millimeters in cross section and several centimeters in
length and are packed in separately sealed light-tight
containers. Sculpture / fibrekor (jeneric / pentron) uses
hand fabrication to form the framework and condense the
strips.Targis/vectris (ivoclar), uses custom made matrices
and special equipment, to apply pressure to the fiber strips
during fabrication.1
23

An
overview
of fiberManagement
reinforced composites
Hopeless
to hopeful:
of an endo-perio.........

Ashwini
W et al
Pramod
VT et al

metal, ceramic or polymer; in dental applications,
polymeric or resin matrices reinforced with glass,
polyethylene or carbon fiber are most common1.
The fibers may be arranged in various configurations:
unidirectional fibers-long, continuous and parallel are
the most popular, followed by braided and woven fibers
(Fig. l). Typically, fibers are 7 to 10 µm in diameter and
span the length of the prosthesis or appliance.

Composition, architecture and mechanical properties of
fiber-reinforced composites
Fiber-reinforced composites are structural materials that
have at least two distinct constituents. The reinforcing
component provides strength and stiffness, while the
surrounding matrix supports the reinforcement and
provides workability. One of the constituents may be

Fig. 1: Scanning electron micrographs of various fiber architecture

A) Woven Polyethylene Fibers (Ribbond)

C) Braided Polyethylene Fibers
(Connect, Kerr)

B) Braided Glass Fibers (Glasspan)

D) Vectris, Frame/Single, Ivolcor Fibers

Table 1: Classification of fiber-reinforced composite Dental products1
Product

Company

Fiber

Fiber type

Architecture

Pre-impregnated dental laboratory products
Fibrekor

Jeneric / pentron

Glass

Unidirectional

Vectris pontic

Ivoclar

Glass

Unidirectional

Vectris frame and single

Ivoclar

Glass

Mesh

Preimpregnated chairside products
Splint-it

Jeneric / pentron

Glass

Unidirectional

Splint-it

Jeneric / pentron

Glass

Weave

Splint-it

Jeneric / pentron

Polyethylene

Weave

Impregnation required, chairside products
Connect

Kerr

Polyethylene

Braid

DVA fibers

Dental ventures

Polyethylene

Unidirectional

Inter dental

Fiber-splint

distributors

Glass

Weave

Fiber flex

Biocomp

Kevlar

Unidirectional

Glasspan

Glasspan

Glass

Braid

Ribbond

Ribbond

Polyethylene

Leno weave

Pre-impregnated prefabricated posts
C-post

Bisco

Carbon

Unidirectional

Fibrekor

Jeneric / pentron

Glass

Unidirectional
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Table 2: Mechanical and physical properties of reinforcing fibres1
Tensile
strength
(MPa)

Tensile modulus of
elasticity (GPa)

Elongation

Density

E-glass

3,400

72

4.9

2.62

S-glass

4,500

85

5.7

2.50

Carbon/graphite

2,400-3,300

230-390

0.6-1.4

1.70-1.90

2,600

117

3.5

0.97

Polyethylene
(spectra 900)

Table 3: Flexural properties of fiber-reinforced composite products1

Flexure
Clinical
Product

Company

Flexure strength (MPa)

Modulus

applications

Elastic
(GPa)

Ultimate

limit
1) Laboratory

Fibrekor

fabricated

Vectris-Pontic

chairside
fabricated

Pentron

471

539

28.9

516

614

Connect

Kerr

8.3

50

222

GlasSpan

GlasSpan

13.9

266

321

Ribbond

Ribbond

3.9

56

206

Splint-It

Jeneric /

9.2

170

220

26.3

469

617

woven

prostheses

Pentron
Jeneric /

Unidirectional

3) Posts

28.3

Ivoclar

prostheses
2) Laboratory or

Jeneric/

Fibrekor

Jeneric /

25.0

920

18.0

1,600

Pentron
C-post
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Prosthesis fabrication
Hand-fabricated (FibreKor) FRC Framework
Prosthesis fabrication involves four steps:
1) Coping fabrication
2) Pontic bar FRC connector placement
3) Fabrication of the FRC enveloping substructure and
4) Placement of the particulate composite overlay.

Prosthesis delivery

Materials required for the chairside delivery of an FRC
prosthesis are as follows:
- High- and low-speed handpieces and burs
- Phosphoric acid gel etchant
- Fourth-generation (multiple bottle) or fifth-generation
(single bottle) enamel-dentin bonding agent.
- Dual-cured luting composite resin
- Visible light-curing unit

Clinical applications for intracoronal FRC
prosthesis
The FRC partial coverage fixed denture allows for a
more conservative design when the abutment teeth are
unrestored or have modest intracoronal restorations.
When an implant is not an option, an etched metal
(Maryland) bridge is the only other conservative fixed
treatment alternative. However, these prostheses are
becoming less desirable due to problems with
debonding, graying of abutment teeth caused by metal
show through, and overcontoured retainers. The
advantages that apply for the complete coverage FRC
prosthesis
(esthetics,
metal-free
framework,
porcelain-free veneer, and use of an adhesive
cementation technique) also apply for partial coverage
FRC prosthesis (Fig. 2 & 3).4

Fig. 2: Preoperative Picture Showing Missing Maxillary Molar1
from different view

Fig. 3: Postoperative View of Replacement Using FRC1
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Clinical problems

The problems a clinician may experience with
fiber-reinforced composite (FRC) fixed partial dentures
(FPDs) can be grouped under the following categories:
Gray / metal showthrough of metal posts and cores
or amalgam cores on abutment teeth.
Loss of surface luster on the particulate
composite veneer
Excessive translucency in pontic areas
Low concentration of veneer color (chroma),
particularly in pontic areas
Sensitivity after cementation
Fracture of the particulate composite veneer
Debonding of the retainer

Future Applications of FRC
FRC can be used to fabricate tooth- supported fixed
prosthesis. Both chairside and laboratory techniques
have been used with success to create these
restorations. Fiber-reinforced composites are also used
to make posts and space maintainers and to repair
acrylic resin to make posts and space maintainers and to
repair acrylic resin prostheses and appliances. These
represent only the first of many applications of this
material in dentistry. Presented below are some
concepts and techniques that may become popular in
dentistry in the near future.

Implants
Dental implants have become a standard of care for
tooth replacement in both partially and completely
edentulous arches. Implants are routinely restored with
overdentures, fixed partial dentures (FPDs), or hybrid
(fixed-removable) prostheses. Short edentulous spans
can be successfully restored with fiber-reinforced
FPDs. Despite the short-term success that has been
achieved in restoring short edentulous spans, the
standard metallic or cylinder form abutment is less than
ideal because of its esthetic and bonding limitations and
because it has proven unacceptable for restoring a
hybrid type of prosthesis.5

Overdenture frameworks
Overdentures retained by implants or with attachments
to natural dentition are routinely reinforced with a
metal framework. This metal framework is
time-consuming to fabricate, costly, unesthetic, and
requires the use of alloys that can present health
dangers to the technicians who routinely use them.
They have developed a method for creating on FRC frk.
26

An overview of fiber reinforced composites

Ashwini W et al

ramework to replace the traditional metal for
overdentures. This process requires no special
abutments or cylinders other than those routinely used
to restore an overdenture with a metal framewok

2. Almeida J, Amico SC, Botelhob EC, Amado FDR.
Hybridization effect on the mechanical properties of
curaua/glass fiber composites - Composites Part B:
Engineering 2013 Dec;55:492–497.

Denture Reinforcement

3. Caneppele TMF, Silva IO, Borges AB, Borges ALS,
Torres CR. Influence of glass fiber reinforcement and
resin viscosity on the resistance to fracture of
Adhesive Partial Fixed Prostheses. Braz Dent Sci
2013; 16(1): 27-32.

Fractures of maxillary complete dentures opposing a
natural dentition are very common, and they are being
seen with increasing frequency when opposing an
implant-supported prosthesis. A broken denture is a
predicament dreaded by patients and clinicians alike.
Dentures fracture as a result of both impact and flexural
fatigue. When a patient has a history of fractured
dentures or presents with opposing natural teeth or
implants in the mandible, a reinforced denture should be
considered.6

Conclusion
FRC prosthesis may prove to be a successful modality
for fixed tooth replacement, providing the natural
esthetic appearance of a metal free prosthesis and the
inherent adhesive nature of polymer materials.
The strength, aesthetics and versatility of these
materials will allow for the development of new
applications as well as the enhancement of existing
techniques. The future holds great promise for FRC
prostheses in all areas of clinical and laboratory
procedures.

References
1. Man Frti A, Meiers JC, Duncan JP, Goldberg JA.
Fiber-reinforced composites in clinical dentistry, Ed
1, 2000, Quintessence Publishing Co, Inc.

CODS Journal of Dentistry 2015, Volume 7, Issue 1

4. Martin FA, Meiers JC, Duncan JP Goldberg JA.
Preimpregnated, fiber-reinforced prostheses. Basic
rationale and complete-coverage and intracoronal
fixed partial denture designs. Quintessence Int. 1998;
29(11):689-96.
5. Bergendal T, Ekstrand K, Karlsson U. Evaluation of
implant supported carbon / graphite fiber-reinfroced
poly (methyl methacrylate) prostheses. Clin Oral
Impl Res 1995;6:246-253.
6. Bowman AJ, Manley TR. The elimination of
breakages in upper dentures by reinforcement with
carbon fibre. Br Dent Journal 1984;156:87-89.

How to cite this article:
Ashwini W, Veena SP, Swati B. An overview of fiber
reinforced composites used in fixed partial dentures.
CODS J Dent 2015;7: 23 - 27
Source of support: Nil. Conflict of interest: None Declared.

27

