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Abstract

Gold has been used in dental medicine for thousands of years due to its unique physicochemical
properties. Despite the rise of aesthetic materials, gold remains the “gold standard” for durability and
biocompatibility in many dental restorations. Gold in dentistry is not just an ‘expensive’ material, but
part of the cultural and medical history of mankind. It is a reliable and biocompatible material in
restorative dentistry. Despite the competition from modern materials, due to its unique properties, its
role in specific clinical indications remains significant. While not as common as in the past, dentists still
use gold, often in combination with other metals, for dental work like crowns and fillings, particularly in
back molars where durability is crucial. Gold's strength, resistance to corrosion, and biocompatibility
make it a reliable choice, though its metallic appearance is less aesthetically appealing than tooth-colored
options.

We believe that future research can revive the application of this metal in dentistry.
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Introduction

Gold is a chemical element with atomic number 79. In its pure form, it is a bright, slightly orange-
yellow, dense, soft, malleable metal. Chemically, gold is a transition metal, and one of the noble
metals. It is one of the least reactive chemical elements. It is usually found in nature as a metallic
element or as salts (1). As a relatively rare element, gold is a precious metal that has been used for
minting, jewelry, and other works of art throughout the recorded history. In the past, a gold
standard was often implemented as a monetary policy (2).

Aim

This review outlines the historical background, properties, clinical applications, advantages,
disadvantages, and modern perspectives of gold in dentistry.
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Results
GENERAL MEDICINE

Today we use gold compounds as pharmaceuticals in medicine due to their anti-inflammatory
properties. These drugs reduce the pain and swelling. They were used against tuberculosis and
parasites (3-4). In the past gold was used as an anxiolytic, in the treatment of nervous disorders -
depression, epilepsy, migraine, glandular problems, impotence, alcoholism, anticancer agent (5).
Colloidal gold is used in research applications in medicine, biology and materials science. It has the
ability to adsorb protein molecules onto its surface. Colloidal gold particles coated with specific
antibodies can be used as probes for the presence and position of antigens on the surface of cells
(6). In ultrathin sections of tissues viewed by electron microscopy, the immunogold labels appear
as extremely dense round spots at the position of the antigen (7).

Gold implants are used in various medical procedures, including reconstructive surgery of the
middle ear, upper lid closure in facial nerve paresis-induced lagophthalmos, drug delivery
microchips, treatment of rheumatoid arthritis, use on the surface of voice prostheses, and
endovascular stents (8).

An isotope gold is used in nuclear medicine, in some cancer treatments and for treating different
diseases (9-10). Gold is used as signal source in the scanning electron microscope (6).

DENTAL MEDICINE

Gold is one of the oldest materials used in dentistry, with archaeological evidence dating back over
3000 years. In a burial shaft at Giza, in 1914 Junker found two molar teeth held together by a gold
wire (11).

Early finds of gold used in dentistry come from the Etruscans (c. 700 BC), who inhabited Italy near
Bologna. Archaeological excavations revealed gold bands that were used to bind and stabilize teeth
(2). Whole ‘bridges’ made of gold have been discovered, indicating an extremely advanced level of
healthcare (12).

Gold dentures, gold crowns, and gold rings have been found in tombs and sarcophagi from ancient
Egypt. Gold was a symbol of divine power, bringing health and eternity, and was used for dental
treatment (13). Gold threads have been found in some mummies to strengthen shaken teeth
or hold decorative inlays (14).

There is evidence for the use of gold for ornamental purposes in the oral cavity in Phoenician
aristocrats around 600-400 BC (15).

The Romans used gold bands and even gold crowns (caps) to strengthen teeth. They bound teeth
with gold threads and made gold dentures (16).

The Sveshtar tomb near Sboryanovo in Bulgaria dates back to the 3rd century BC. A tooth wrapped
in a gold crown was discovered there. It suggests that the Thracians and Getae had developed views
on healing, dental knowledge and practices. The find comes from a pit, in which, along with
cremated bones, elements of women's gold jewelry were also found (17).

During the Middle Ages, gold was used less frequently in dentistry, mainly due to limited access
and technological difficulties.
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The first printed book on dentistry by Michael Blum in 1530 in Leipzig (The Little Pharmacopaeia)
provides advice on treating tooth decay, recommending filling it with a gold leaf (18).

In 1728, Pierre Fauchard described the use of gold bands and wires to hold artificial teeth in his
book Le Chirurgien Dentiste (20).

Aroud 1800s, dentists started to use gold as material for filling teeth (20). During the 17th-19th
centuries, gold restorations became more common and precise. Gold casting and forging methods
developed, making it possible to fabricate crowns and partial dentures with better adaptation.

In the early 20th century, gold became the dominant material for crowns, bridges, inlays and
onlays. Gold alloys with copper, platinum and palladium were introduced to increase strength and
control hardness (21). In the mid-20th century, gold structures were favored in the United States
and Europe, especially in the distal region, because of excellent wear resistance and minimal
damage to antagonists.

From the late 20th century onwards, ceramics and zirconia began to replace gold due to the
aesthetic requirements of patients.

PROPERTIES

Its excellent corrosion resistance, biocompatibility, and mechanical properties have made it a
preferred choice for indirect restorations, posts, and crowns. Gold is suitable for dentistry because
it is malleable, and closely mimics the hardness of natural teeth, causing minimal abrasion to
antagonist teeth (22). Gold was used before silver became available and has continued to be used
for specialized purposes (18).

Pure gold (24K) is too soft for clinical use; therefore, dental alloys usually contain 60-80% gold
combined with metals such as copper, silver, palladium, or platinum. These alloys retain excellent
corrosion resistance and mechanical strength in restorative dentistry, especially for tooth
restorations, such as crowns and permanent bridges (23).

It has good biocompatibility, minimal cytotoxicity and rare allergic reactions. This makes gold an
excellent choice for patients with metal sensitivities (23). Gold alloys resist tarnish and degradation
in the oral environment so they have excellent corrosion resistance.

Among the advantages of gold are high precision and marginal adaptation, its ability to reduce
recurrent decay and ensure marginal integrity (24), its outstanding biocompatibility and minimal
gingival irritation (23), and its durability with clinical lifespans exceeding 40 years in some cases
(24).

On the other hand it is costly, has poor esthetics (which limits its use in anterior restorations) and
has a potential for galvanic reactions when in contact with other metals (although quite rare) (23).
Evaluating the longevity of indirect adhesively-luted ceramics compared to conventionally
cemented gold single tooth restorations, Tennert C et al. found lower annual failure rates for metal
restorations ranging from 0% to 2.1% (25).

CLINICAL APPLICATIONS

. Gold alloys are primarily used in indirect restorations such as inlays, onlays, crowns,
bridges, fixed dental prostheses, and periodontal splints. Their superior marginal fit reduces
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microleakage and secondary caries risk (26). Gold alloys have sufficient strength and corrosion
resistance, and they are relatively biocompatible. In addition, gold dental prostheses have a long
life cycle. Esthetic concerns and cost make it less desirable today than in the past(8).

. Clasps and other elements of dentures.

. Posts and Cores fabrication offer excellent retention and biocompatibility when restoring
endodontically treated teeth (26).

. Gold has been used as a component in implant materials (27). Clinical reports have

documented that the surfaces of gold implants have been modified or encased in biocompatible
alloplastic materials, or they have been replaced by cheaper and more biocompatible materials (8).
. In the early days of fixed-appliance orthodontic treatment, brackets were welded to gold or
stainless steel bands. Gold was used for bands and wires due to corrosion resistance. Its high cost
limits current orthodontic use (28).

. When comparing the vertical marginal gap of cast and milled full coverage gold copings,
results indicate that gold restorations provide a vertical marginal gap that is an acceptable
alternative to traditional gold crown casting techniques (29).

. Bonding is a major component of the therapeutic arsenal. We routinely bond attachments
to enamel as well as to other surfaces including dentin, ceramics, acrylics, steel, amalgam, and gold,
especially for adult patients. This procedure poses certain technical problems for which adapted
and specific technical protocols can provide solutions (30).

PERSPECTIVES

Although ceramics and zirconia-based restorations are gaining popularity for esthetics, gold alloys
remain invaluable in posterior restorations where strength and longevity are paramount, especially
in patients with parafunctional habits (31).

Henry DB in 2022 presents a new idea for increasing the life expectancy of class II composite
restorations where the proximal marginal seal is compromised by the necessity to rely on dentin
bonding. Studies show that bonding to dentin in areas with high levels of bacterial action, combined
with sustained high plaque formation, tends to be the weakest point with regard to sustained long-
term restorations. The author presents a thought experiment, combined with clinical evidences, for
combining gold foil with composite in these areas for the class two composite restoration. The
results will be to develop a procedure utilizing the properties of gold foil that make it one of the
longest-lasting restorative materials for a truly long-lasting and healthy class II restoration (32).
Gold nanoparticles have gained significant attention in the biomedical field owing to their versatile
properties. Nanoparticles can be customized by modifying their size, shape and surface
characteristics. In recent years, extensive research has explored the integration of gold
nanoparticles into various dental materials, including titanium, polymethylmethacrylate and resin
composites  (33). Incorporation of gold nanoparticles into  heat-polymerised
polymethylmethacrylate resin led to decrease of the flexural strength and elastic modulus. At the
same time, the density, thermal conductivity and hardness increased (34).

3D Printing of gold alloys may allow for cost-effective gold printing, reducing waste and improving
access.
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Conclusion

Gold in dentistry is not just an ‘expensive’ material, but part of the cultural and medical history of
mankind. It is a reliable and biocompatible material in restorative dentistry. Despite the
competition from modern materials, due to its unique properties its role in specific clinical
indications remains significant.

While not as common as in the past, dentists still use gold, often in combination with other metals,
for dental work like crowns and fillings, particularly in back molars where durability is crucial.
Gold's strength, resistance to corrosion, and biocompatibility make it a reliable choice, though its
metallic appearance is less esthetically appealing than tooth-colored options.

We believe that future research can revive the application of this metal in dentistry.
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