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their resistance to oxidation and corrosion, while the 
corrosion resistance of base metal alloys depends on 
the integrity of their passive oxide layer, which may 
be destroyed mechanically and chemically by acidic 
changes. Typically, the corrosion process takes place 
locally, but over time, this local process transforms 
to a gap corrosion, which causes several problems, 
such as gray discoloration at the margins of the fixed 
restorations close to the gingival sulcus.[1,4]

Recently, manufacturers have started adding some 
noble alloys to the composition of base metal alloys 
to improve their biocompatibility and minimize 
corrosion while still keeping their cost reasonably 
low.[5] Another method, which is not commonly 
used, is the gold‑hard‑plating (GHP) of base metal 
alloys, also known as galvanic gold coating, layering 
application or gold plating‑electrodeposition of 
gold.[4,6]

Gold is a popular material, especially for jewelry and 
industry. The problem is that solid gold is expensive. 
To get the look of gold without the cost, a technique 

INTRODUCTION

Gold and gold alloys, whose primary advantages are 
their resistance to corrosion and tarnishing and their 
biocompatibility, have long been used to fabricate 
dental prostheses. Despite these advantages, base 
metal alloys such as nickel‑chromium (Ni‑Cr) and 
cobalt‑chromium (Co‑Cr) are commonly used 
instead of high noble and noble alloys because 
of cost. In addition, although base metal alloys 
have some advantages over high noble or noble 
alloys, such as high hardness (exceeds 400 kg/mm2 
if carbon is present), low density, high elastic 
moduli, high tensile strength, and the possibility 
of electrochemical etching for resin bonding, they 
can corrode in accordance with their elemental 
composition.[1‑3]

All dental alloys have a tendency to corrode in 
under intraoral conditions because of exposure to 
substances such as saliva, food, and beverages. High 
noble and noble alloys are biocompatible because of 
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ABSTRACT

Metal ceramic partial fixed dental prostheses have been commonly used for the replacement of missing teeth for many years. 
Because of an increase in the price of gold, base metal alloys have been the choice of alloy for the fabrication of metal ceramic 
restorations in many dental clinics. Some major disadvantages of base metals are their corrosion and the dark coloration 
they may cause at the crown margins. This article describes a galvanic gold‑plating technique, which is used to minimize 
corrosion and improve the esthetics of metal ceramic restorations fabricated with Cr‑Co base metal alloys. This technique 
involves the deposition of a 6 μm to 8 μm 24 K gold layer directly onto the Cr‑Co cast prosthesis framework. The technique 
improves metal surface properties, making them more biocompatible and usable, however, requires additional equipment and 
experienced laboratory technicians. Clinical studies should be performed to corroborate the long term success of this technique.
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called gold plating was developed. Gold plating has 
many applications, including uses in jewelry, scientific 
experiments, electronics, industry, and dentistry. 
It is a technique that has been around for centuries 
and continues because it is effective. The underlying 
metal is made negatively charged through chemical 
baths and/or electricity. Once the metal has a charge, 
it will seek to balance its charge. This is done by gold 
application. The two metals share electrons, which 
creates the bond. Gold does not oxidize when exposed 
to air, so its electrical conductivity won’t diminish 
over time. This makes it ideal for electroplating. Gold 
plating acts as an anti‑corrosive coating to the material 
to which it is applied. When bonded with cobalt, the 
result is a wear‑resistant material.[6]

The GHP technique used in dentistry involves the 
depositions of a 6 μm to 8 μm 24 K gold layer directly 
onto the Cr‑Co cast prosthesis framework. This 
method prevents oxidation of the metal surface, alters 
its conductivity and resistance, provides a surface seal, 
reduces surface hardness, and improves color. The 
technique improves metal surface properties, making 
them more biocompatible and usable. According to 
the manufacturers’ instructions, the GHP technique 
is used primarily to coat Cr‑Co alloys for removable 
dental prosthesis frameworks.[4]

Rogers[7] studied Cr‑Co alloy gold plating and reported 
of advantages of clasps and frameworks of removable 
partial dentures. It was also reported that the strength 
of the gold plating is determined by the hardness and 
thickness of the gold deposition on the surface.

In addition, electroplating of gold was used to enhance 
porcelain to metal bond strength[8] and to minimize 
the discoloration of enamel, which is frequently 
associated with perforated and etched‑metal 
resin‑bonded retainers alike. Reflected light through 
the tooth causes gray or blue incisal discoloration, 
compromising esthetics.[9]

This article describes the use of the GHP technique 
to gold‑coat Cr‑Co alloy used for the fabrication of a 
metal ceramic restoration (MCR) fabricated between 
mandibular right second premolar and second molar. 
The use of such a technique has not been reported for 
fixed restorations in the literature. The aim of the use of 
this technique for fixed partial dentures is to minimize 
gray discoloration at the margins of the restorations 
close to the gingival sulcus and enhance the esthetics.

TECHNIQUE

1.  Fabricate the MCR with Cr‑Co alloy (Heraenium P, 
Heraeus Kulzer GmbH, Hanau, Germany); finalize 
the clinical and laboratory procedures[3] (glaze the 
porcelain and polish the metal) [Figure 1].

2.  Airborne‑particle abrade (Basic Classic; Renfert 
GmbH, Hilzingen, Germany) the intaglio surface 
with 110 µm aluminum oxide, when this surface 
is to be coated.

3.  Clean the restoration in an ultrasonic 
cleaner (Emmevi SpA, Badia Polesine, Italy) and 
then with a steam cleaner (VAP 6‑A; Emmevi SpA, 
Badia Polesine, Italy). Make sure that no debris is 
left on the restoration surfaces.

4.  Attach contact ligature wire (0.25 mm) to the 
metal surface of the MCR to be gold‑plated. 
Ensure all surfaces to be gold‑plated have electric 
contact [Figure 2].

5.  Use a ligature wire (0.25 mm) attached to the 
surfaces to be coated to hang and stabilize the 
MCR on the hanging device (Gramm technic 
Gmbh, Ditzingen, Germany). Stabilize the MCR 
horizontally with the wire so that the intaglio is 
placed vertically and that gas bubbles will not be 
trapped inside the framework.

6.  Hang the hanging device (Gramm technic Gmbh, 
Ditzingen, Germany) in the gauging tool (Gramm 
technic Gmbh, Ditzingen, Germany) to verify 
correct distance to the anode [Figure 3].

7.  Use the contact check (Gramm technic Gmbh, 
Ditzingen, Germany) to verify if all metal surfaces 
of the MCR are properly connected with ligature 
wire (0.25 mm) [Figure 4].

8.  Use galvano‑wax (Gramm technic Gmbh, Ditzingen, 
Germany) or insulation lacquer (Protection 
lacquer, Gramm technic Gmbh, Ditzingen, 
Germany) to isolate, and protect the surfaces 
which are not going to be coated with the GHP 
method [Figure 5].

9.  Connect the MCR to the large plating head (Gramm 
technic Gmbh, Ditzingen, Germany) with the 
hanging device (Gramm technic Gmbh, Ditzingen, 
Germany).

10.  Determine the amount of gold solution (Gramm 
technic Gmbh, Ditzingen, Germany) required to 
gold‑plate the surfaces, taking the manufacturer 
recommendations into consideration [Figure 6].

11.  Perform the GHP procedures in the electrolysis 
device following the manufacturer`s instructions 
(Gammat Optimo 2, Gramm technic Gmbh, 
Ditzingen, Germany).
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DISCUSSION

There have been several studies reporting the 
long‑term survival rates and success of MCRs. These 
reported restorations were mostly fabricated with 
noble alloys with the addition of base metal alloys 
for oxidation. Corrosion and the release of metal ions 

over time might have been responsible for reported 
discoloration and gingival problems.[10‑13]

This modified GHP technique for MCRs may minimize 
corrosion of base metals and the concomitant gray 
discoloration of the soft tissues. This technique can 
be modified in relation to the site to be coated. The 
outer, intaglio surfaces, as well as only metal bands 
of the MCRs can be coated with gold.

Figure 1: Definitive metal ceramic restoration

Figure 2: The ligature wire connections made on restoration. Note 
intaglio surfaces of the restoration are facing upwards to prevent 
trapping air bubbles

Figure 3: Measurement of distance between plate and restoration 
attached to hanging device with gauging tool

Figure 4: Evaluation of electrical contacts with contact check

Figure 5: Restoration surfaces isolated with Galvano wax

Figure 6: Restoration after gold‑hard‑plating
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Livaditis and Tate investigated the effect of 
Gold‑plating on cementation and esthetics of 
adhesive bridges. They recommended Gold‑plating 
technique as a viable solution for reducing the 
discoloration problem that results from the framework 
in etched‑metal resin‑bonded prostheses.[9]

It has been observed that the number of clinical 
studies related with long‑term success of Gold‑plating 
technique is limited. According to Rogers,[7] the 
durability of the plating depends upon the hardness of 
the gold deposited and its thickness. The thickness of 
gold required clinically should be assessed. A thickness 
of up to 0.0005 inch when applied to castings does 
not appear to have any effect on their fit. Also, it was 
reported that Gold‑plating technique is suitable for 
gold‑plating cobalt‑chromium castings and other 
chrome‑containing alloys by surface activation.[7]

Disadvantages of the technique include additional 
equipment, need for experienced laboratory 
technicians, cost and the need for future research for 
long term predictability of the technique. In addition, 
the long term efficacy of this technique should be 
established with clinical studies.
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