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ABSTRACT  

 

The evolution of electrolytes and auxiliary technologies made the   galvanizing process reborn after a period of 

50 years of setback. Galvanizing parameters are represented by the temperature of the bath, the movement of the 

electrolyte or the object to be galvanized, the current density and the pH of the bath. Through these factors the 

galvanization can be directed as needed. Galvanoforming technology in dental prosthetics has a number of 

features compared to other technologies in dentistry. The success of a galvanoformed  prosthetic part is ensured 

only when all the factors that can negatively influence the process have been eliminated. Adaptation of 

galvanized gold cape is very accurate, the marginally hiatus of the cape and the abutment being 18 μ m , the 

required space for the cement film. In their dispute with similar entirely ceramic restorations, the mixed galvanic-

ceramic crowns emerged victorious, at least compared to those made of feldspar ceramics. Galvanoformation , a 

technology as old as it is new conquered almost all fields of prosthodontics. 
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Galvanizing is a noble technological 

process, with important implications for the 

purpose of the prostheses to which it is 

applied , introduced by Alfred 

Gysi in 1929 , but its usefulness ensures its 

insertion in current technology. The 

evolution of electrolytes and auxiliary 

technologies made the process reborn after a 

period of 50 years of setback. In the last 

three decades, technologies in dental 

prosthetics have evolved almost in parallel 

in two ways: the first tending to reduce the 

amount of metal in a prosthetic restoration 

as much as possible, the second to 

completely exclude the metal component. 

In the first trend  the galvanoforming  may 

be included and also the realization of metal 

skeletons by sintering metal powders, and in 

the second, the multiple all-ceramic 

systems . Besides side effects metallosis 

type the use of traditional technologies of 

metal alloys in dental laboratory, shows a 

number of shortcomings. The insufficiencies 

of classical technologies in the making of 

the metal frames of the  prosthetic 

restorations, fixed or movable, particularly 

in the moulding and " technique lost wax ", 

are well-known: air inclusions, lack sites, 

accumulation of stress, deformations at the 

time of unpacking[1]. They are characterized 

by a sometimes precarious adaptation, to the 

point of impossibility of using the cast 

part. Under these conditions, an almost 

entirely directed and automated 

technology was more than welcomed. 

Due to the process of making the metal 

structure (electrolytic deposition layer by 

layer), the obtained piece has a very precise 

adaptation; the average value of the marginal 

space being 18 μm after the cementation of 
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the prosthetic restorations (201 ), a value 

which, in the case of casting, is impossible 

to be obtained[2].In addition to the precise 

adaptation, the galvanoformed prosthetic 

parts also have other advantages: 

-the small thickness of the metal frame 

allows both a saving of noble material (a 

layer weighs on average 0.3 - 0.4 g) and a 

saving of hard dental tissues, being 

sufficient a reduction grinding of 1.2 mm (1 

mm for ceramic plywood and 0.2 mm for 

metal frame). Thus, it becomes possible to 

cover the lower incisors with mixed crowns 

without the need for devitalization for 

prosthetic purposes; 

-the warm yellow hue of pure gold, which 

imitates dentin, allows a special aesthetic 

result following the creation of ceramic 

plywood; from an aesthetic point of view, 

the galvanoceramic crowns equalize the 

entirely ceramic restorations, having on 

them the advantage of being able to be used 

for covering the devital abutments with 

dyschromia; 

-the indisputable 

biocompatibility ( 99.96% Au content ) 

indicates these restorations in cases of 

damage to the marginal periodontium; 

- electroplating technology excludes the 

possibility of reusing the material, 

a process   widely encountered 

in most laboratories in our country, in the 

case of casting (even Gaudent) 

-energy saving, electroplating requiring 

less than 1% of the energy required for 

conventional smelting and casting; 

Galvanoforming is an automated 

process that allows to obtain predictable and 

reproducible results; due to their accuracy of 

adaptation of the elements galvanoformated 

on the abutment sites, columns implantations 

or bar , adaptation by machining and 

subsequent finishing are 

excluded, substantially reducing technician`s 

time and effort[3]. 

The qualities of galvanized gold can be 

influenced by the gold bath and by 

galvanizing parameters. In the case of the 

electrolyte, its composition, any special 

additions as well as the purity of the bath 

are of a great importance[Fig.1]. 

 

Fig.1 Aspect of galvanized gold cast metal 

layer[8] 

 Galvanizing parameters are represented 

by the temperature of the bath, the 

movement of the electrolyte or the object 

to be galvanized, the current density and 

the pH of the bath. Through these factors 

the galvanization can be directed as 

needed. 

In the gold bath, the pH value is allowed to 

vary very little, so that the electrolyte can 

work without problems. The density of the 

bath depending on the type and amount of 

salts added is another feature of the gold 

baths. Impurities in gold baths such as 

oils, as well as floating particles or dust 

particles can lead to the formation of pores 

in the galvanized layer. To avoid the 

formation of these pores, a substance that 

reduces the granulation is added to the 

galvanic bath[4]. 

The efficient use of galvano installations 

presupposes that the obtained parts have 

measurable properties and these properties 

are reproducible. The galvanizing process is 

divided into several stages that can more or 

less influence the quality of the galvanized 

object. In order to keep the deposition of the 

gold layer constant and to maintain a low 

tolerance, the supervision of the galvanizing 

process is of a particular importance . Today 

we have very easy to use devices that 

measure quite accurately and control internal 

voltages. By automating and using the data 

processing system, for example determining 

the current intensity dispersion, the 

parameters of the forming process can 

be kept constant for a longer period of 
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time. The requirement for the degree of 

purity of the electrolyte, the cleanliness of 

the environment and the rest of the 

necessary conditions must not be 

forgotten. In short, new methods of chemical 

and electrochemical investigation offer the 

possibility to create correlations between the 

electrolyte composition, working conditions 

and properties of the gold layer and the 

finished part from which concrete measures 

can be deduced to direct the process . 

Galvanoforming technology in dental 

prosthetics has a number of features 

compared to other technologies in 

dentistry. Most technologies in traditional 

prosthetics are subjected to human factor 

errors. 

From the preparation to the final elaboration 

of a prosthetic part, the doctor or the 

technician can make infinite mistakes, when 

imprinting, moulding the model, layout, 

casting, baking or polymerization, final 

processing[5]. 

Automated, digitized technologies have 

brought a lot of precision and accuracy in 

dental prosthetics. Galvanizing is one of 

them. Some details are important during this 

technology. Of these, the composition of the 

electrolyte (bath) and the appliance are 

decisive. 

The success of a galvanoform prosthetic part 

is ensured only when all the factors that can 

negatively influence the process have been 

eliminated. 

The possibility of obtaining fixed 

prostheses was initially considered with 

reservation, later on, after clinical 

evaluations and knowledge of the 

mechanical behavior of galvanoformed 

restorations, the procedure began to be used 

in the field of multi-tooth fixed partial 

dentures and later in mobilizable prosthesis. 

The largest share in fixed prosthetics is held 

by metal-ceramic restorations[6]. 

Dental technician  needs a maximum 

thick of porcelain to a create a play of light a

nd thus giving the illusion of a natural 

tooth. Galvano- ceramic restorations can 

be used as an alternative to full ceramic 

restorations or to the ceramic with a classic 

metal  infrastructure. The 

technology of electroforming is used with a r

emarkable precision to create a thin layer of 

gold infrastructure with a uniform 

thickness. The galvanic process 

involves electrolytical  

storing of the ions of gold on a model especi

ally prepared. The advantages of 

this method include a thin underlayer, with 

a warm color for an improved 

aesthetic, marginal integrity of 15-20 

μm and and a simplified and economical 

procedure to embodiments of   

the infrastructure[7].   

The idea of the realization of a mixed 

crown galvanically is 

not new. Even from the beginning of the 

60s, Rogers published a series of works in 

this respect. Roger`s method used a 

number of electrolytes and was avoided 

because of their toxicity. The problem was 

taken again and, in 1983, Wisman 

describes a technique to realize gold cast 

metal layer, deposired in a  galvanic way 

into  into a non cianhidric 

electrolyte[Fig.2].  

 

 

 
Fig. 2 Gold cast metal layer according 

with Wisman technique[9] 

It started from a precision model of the 

abutment that was duplicated.  

Over it was applied a conductive 

lacquer with the addition of Ag. The 

abutment prepared is inserted into a galvanic 

bath where for about 4-7h it is deposited on 

it a layer of gold about 0.2 mm. After 

the completion of electroplating, gipsus 

stump/abutment  dissolves chemically. 

Galvanically deposited gold has a 
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much higher Vickers hardness (120-140 HV) 

(246 ) than the gold with the same purity, 

molten (20-30 HV). The explanation 

is  in the shapening way of the 

metalic network. The gold cast metal layer 

galvanized, is formed by depositing 

successive layers of metallic atoms with a 

high hardness being managed by the 

increased density of of these layers. 

The gold cast metal layer results 

 (weighing 0.3-0.5 g) to restore the initial 

model, with a high precision. 

The gold cast metal layer made by 

galvanic method has a purity of 99% and can 

not form the oxide layer necessary 

for binding the ceramic. In this purpose is 

used a thin layer of fine-grained gold melted 

on the smooth surface of the cape.  During 

burning  a  micromechanical retention is 

obtained. 

 Gramm Technik Company, which 

has developed the electroplating 

installation Gamma uses in this respect a 

system of tie (Bonding A), 

which contains only fine gold particles in 

the form of granulated  and ceramic 

form[Fig.3].  

 

 
 

Fig.3 Galvanoforming State of the System 

von Gramm Technik[10] 

 

The connection obtained is of a 

physical type, by the micromechanical 

retention of the ceramics in the outer layer, 

rough gold, and also by Van der Waals 

forces. The company also proposes a liquid 

bonding type (Galvabond), with the same  

composition with Bonding A, but which 

usually does not burn on the veneer, but it is 

added to the electrolyte in the final stage of 

the process of electroplating. The 

electroplating bonding is deposited 

uniformly on the metal frame, the errors 

 during the combustion of the tie layer are 

eliminated .              

Adaptation of galvanized gold cast metal 

layer is very accurate, the marginally hiatus 

of the cape and the abutment being 18 μ m , 

the required space for the cement film[Fig.4].  

 
Fig.4 Aspects  of mixed galvano 

ceramic crown[11] 

 

On this cape can be burned  a conventional 

ceramic mass of low-fusing type, with  a 

sintering low temperature. Ideally the 

ceramic mass used must have  a thermal 

expansion coefficient identical to that of the 

cape of gold, in order not to 

deform during combustion. 

Mixed galvano ceramic crown performs an 

aesthetic effect very good due to the 

lower thickness of the gold layer 

galvanized and lacking metal oxides that can 

sometimes colour the ceramic mass[Fig.5].  

 

 
Fig. 5 Aspects of frontal mixed 

galvano ceramic crown[12] 
They are better tolerated by marginal 

paradontium than the mixed metal-ceramic 

crown with the metallic component moulded. 

In the frontal area these crowns have 

given great satisfaction[Fig.6]. 
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Fig. 6 Adaptation of mixed galvano ceramic 

crown in  the frontal area [12] 
 

The mechanically resistance of the  galvano-

ceramic mixed crown is low, in the 

lateral area were noticed in the occlusal  

surface defects; therefore,  when action in 

this  zone, the thickness of the 

ceramic layer must be more than a 

millimetre. 

Later on, other types of crown galvano-

ceramic mixed  were realized, such 

as PLATAMIC, VITADUR S and 

VMK crowns. They present  great 

exactness, good marginal closing  and 

proper physiognomy.  They also have  

a lower cost. These alloys were made 

of non-noble by Klaus  and described  in 

1988 by Professor Schwickerath.  

 The distinction from Wisman crown 

consists in the fact that on the mobile 

abutment  is galvanized a cape of Ni-Cr 

alloy. The process for 

electroplating is identical with that used by 

Wismann. There have been used  

corresponding galvanic baths for each type 

of alloy recommended by the respective 

companies (Omi, Wieland).     

The alloys used for plating were tested by 

comparison, being preferred those alloys 

which present an elastic modulus and a 

stretch limit, which  before and 

after  burning the ceramics present minimum 

variation. 

For a better output alloy-ceramic and 

the physionomic effect over the Ni-Cr alloy 

is galvanized an additional layer of Au with 

a thickness of 0.02 to 0.03 mm[8,9]. 

Over this layer, ceramics fired directly 

( with Omi firm alloys) or 

after the application of a layer of bonding 

type Ivoclar Inzoma P990 ( with alloys 

Wieland company). 

Galvano technology is also suitable for 

making inlays and partial crowns.  

Galvanoceramic and galvanopolymer inlays 

are a compromise solution between metal 

and ceramic or polymer inlays . On the one 

hand, the metal inlays are unsightly , but 

offer (especially the gold ones) the 

advantage of the possibility of browning 

after cementation, with the substantial 

improvement of the marginal closure. In 

patients with a low plaque index, 

incrustations of noble alloys can have a 

longevity of even 25-40 years . On the other 

hand, inlays made of composite resins, 

polystyrene or ceramics have an aesthetic 

advantage , but in terms of marginal 

adaptation they do not approach gold 

inlays.  Under these conditions, 

the galvanoceramic or galvanopolymer inlay 

combines the possibility of browning and 

obtaining an exceptional marginal closure 

with the aesthetic advantages of the 

physiognomic cladding materials (DRC, 

polystyrene, ceramic). Of course, the 

aesthetics of galvanized inlays can not match 

that of ceramic inlays, due to the "cholera" 

of gold visible at the margin and the opaque 

effect of the gold layer between the dental 

walls of the cavity and the physiognomic 

cladding material, preventing the passage of 

light.  However, the aesthetic effect is 

acceptable, and the marginal adaptation is 

impeccable, which is why galvanogeramic 

and galvanopolymer inlays have established 

themselves as “bioaesthetic‖ prosthetic 

restorations[10,11] .  The indications for 

galvanoceramic and galvanopolymer 

incrustations include carious lesions at the 

occlusal or occluso-proximal level, with loss 

of dental hard substance, without staining of 

the remaining tissues, in patients with good 

hygiene and reduced cariogenic 

activity[Fig.7].  
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Fig.7 Aspects of inlay made by 

galvanizing[13] 

 

They can also be used as aggregation 

elements for small fixed partial 

dentures. Contraindications apply to patients 

with poor hygiene or parafunctions. 

                The stages of making the 

galvanoformed skeleton, respectively of the 

ceramic / polymeric cladding take place as 

in the case of the mixed crown with 

galvanoformed skeleton. Particular attention 

is paid to the processing and polishing of the 

gold edges of the restoration, as well as to 

their protection during sandblasting by 

coating with a hard wax. Before being sent 

to the surgery for cementation, the marginal 

closure of the browning restoration can 

be completed. This is not a browning in the 

true sense of the word, in fact a polishing of 

the fine gold edges is practiced with the help 

of a hard brush and a polishing paste. The 

fine and ductile gold edges can thus 

be reconformed - to some extent - leading 

to improved marginal adaptation of the 

restoration. Most of the time, this labor is 

not necessary, the precision of the part 

being very good from the beginning . 

Galvanoformation, a technology as old as 

it is new conquered almost all fields of 

prosthodontics 

traditional and presently is conducted with 

high tech equipment and materialized in 

a procedure completely automated 

eliminated almost totally financed human 

errors of procedure[12,13]. Galvano-ceramic 

mixed crowns represent the most "noble" 

mixed crowns because their skeleton 

requires the lowest quantity of metal, shows 

excellent biocompatibility, low retention 

plate, corrosion is non-existent. Their 

aesthetic effects are special and compared to 

similar restorations entirely ceramic require 

more conservative preparations. In their 

dispute with similar entirely ceramic 

restorations, the mixed galvanic-ceramic 

crowns emerged victorious, at least 

compared to those made of feldspar 

ceramics. 
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