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ABSTRACT

Currently, galvanoforming made with high tech equipment is a procedure completely automated and almost
completely eliminates human errors in procedure.

The qualities of galvanized gold can be influenced by the gold bath and by galvanizing parameters. In the case
of the electrolyte, its composition, purity and any special additives such as bath purity are of great importance.
In the case of removable prostheses, the connection with the abutment teeth can be made either directly (the
situation of cast dental clasps and in exceptional cases - special systems fixed adhesively), or indirectly by
means of a fixed prosthesis, to special systems in general and only in some cases to clasps. A further feature of
galvanoformate telescopic systems is the need for atertiary structures (metal frame). It is fixed to the
galvanoformed secondary caps with the help of a diacrylic cement and the assembly thus formed constitutes
the skeleton of the prosthesis.

The technology for making such restorations has certain particular stages, requiring an increased attention .
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Galvanizing is atechnology based on a
long tradition over time, which has found its
insertion inalmost all areas of dental
prosthetics, so the territory of removable
prostheses  fully  benefits from the
advantages offered by this procedure, in
order to obtain prosthetic parts with a high
degree of biocompatibility and precision[1].
Currently, galvanoforming made with high
tech equipmentisa procedure completely
automated and almost completely eliminates
human errors in procedure.

The qualities of galvanized gold can be
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influenced by the gold bath and by
galvanizing parameters. In the case of the
electrolyte, its composition, purity and
any special additives such as bath purity
are of great importance. Galvanizing
parameters are temperature of the
galvanizing bath, the movement of the
electrolyte or the object to be galvanized,
the current density and pHof the
bath. Through these factors galvanization
can be directed as needed.

In the gold bath, the pH value is allowed to
vary very little, so that the electrolyte can
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work without problems. The density of the
bath, which depends on the type
and amount of salts added, is another
characteristic of gold baths. Impurities of
gold bath and oil, and those of vesicles or
particles of dust floating may result in the
formation of pores in the galvanized
layer[2].

Certainly, the electrolytic solution would
have to be stable when not in use for a
long time and should retain quality
time. In the gold bath there are not free
gold ions but gold bound in a complex
sulphide.

Gold is conveyed along the line current to
the cathode. Here the gold settles and the
sulfide complex is lost in the
bath. This is why gold baths cannot be
stored for a long time.Even if new
quantities of gold are added, the
galvanizing process cannot take place
under optimal conditions because the
quality of the gold bath is disturbed by the
reaction products|[3].

In the case of removable prostheses, the
connection with the abutment teeth can be
made either directly (the situation of cast
dental clasps and in exceptional cases -
special  systems  fixed  adhesively),
or indirectly by means of a fixed
prosthesis, to special systems in general
and only in some cases to clasps.

The main function of these elements is
to maintain, i.e. to oppose the involuntary
detachment of the prosthesis, but they also
intervene in support and stabilization. There
is a close correlation between these three
functions, as the element that ensures
maintenance intervenes simultaneously in
support and stabilization. It is the so-called
triad of prosthetic balance, a
name that belongs to Honsee[4].

Regarding the anchoring of prostheses to
the remaining teeth by different
maintenance and stabilization systems, they

51

use different mechanical principles:
friction, locking, wedge effect, clamping,
etc.

Friction has an important role in
maintaining it and depends on: the contact
surface, the length of the friction path, the
intensity of the touch, the pressure exerted,
the surface processing, the properties of the
materials that come in contact. The stresses
reach on average 30-50 N in the case of
normal functions and about 300 N in the
case of parafunctions[5.6].

The retention of the telescope systems, as
well as the majority of the special
maintenance, support and stabilization is
based on friction[7,8].
This s a disadvantage,

due to the

potential harmful mechanical effects on the
abutment teeth, as well as due to the loss of
friction over time(Fig.1.).

Fig.1 Electroplated telescopic retainers[9]

The loss of friction is attributed to the
phenomenon of *"cold welding™, which
arises between two metal surfaces in
intimate  contact and subjected to
a compressive stress . The telescopic
systems with a galvanoformed secondary
layer eliminate this disadvantage, because
they can be made so as notto show
friction. Retention, in this case, is based
on hydraulic adhesion. Retention by
adhesion is possible in the conditions of
obtaining a secondary layer with precise
adaptation on the primary layerand at a
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distance from it, allowing the formation of
asaliva film of uniform thickness and as
small as possible(Fig.2).

Fig.2 Testing the thickness of telescope[10]

A further feature of galvanoformate
telescopic systems is the need for a tertiary
structures (metal frame). It is fixed to the
galvanoformed secondary caps with the help
of a diacrylic cement and the assembly thus
formed constitutes the infrastructure of the
prosthesis.

The technology for making such
restorations has certain particular stages,
requiring an increased attention. The
abutments are prepared as conservatively as
possible, with a variable taper depending on
the clinical situation and the number of teeth
involved. The ideal preparation is the

cylindrical-conical one, with the inclination
of the axial walls only in the occlusal /
incisal third(Fig.3).

Fig.3 Telescopic crowns on remaining
teeth after gum healing[11]

The primary capes are made by casting
either from noble alloys with high gold
content, or from non- noble alloys, such
as Co-Cror Ti alloys. It is also possible to
make the primary heads by milling
from ceramic blocks (mechanical milling by
copying or CAD / CAM). After checking the
adaptation in the oral cavity, the primary
heads are ground to a dental surveyor, aiming
to obtain a cylindrical-conical shape. The
tooth preparation is closer to this form, the
grinding stage to dental surveyor is easier to
achieve(Fig.4).

Fig.4 Copings primary telescopes[10]

The galvanoforming of the secondary caps
follows, which can be done directly on the
primary caps, or on a duplicate model of
them. Galvanizing directly on the primary
layer allows to obtain parts with
a very precise adaptation. For this purpose,
the primary caps are covered
with electroconductive varnish and the
galvanizing process takes place according to
the known sequence. In the case of primary
metal layers, the Ag varnish is not necessary
for conductivity, but to distance the
secondary layer from the primary one by 8 to
10 pm, space necessary for the saliva film that
will ensure the retention of the prosthesis.

The next stepisa new check in the oral
cavity. At this moment, the passive
adaptation of the secondary caps to the
primary ones is verified, by the temporary
solidarity of the caps. The construction
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of the tertiary structure follows, which
has a special design, usually with annular
connectors or in the form of a windowed
crown. This design is justified on the one
hand by the lack of space, on the other hand
by the possibility of backflow of the
fastening material(Fig.5).

Fig.5 Removable prostheses made by
galvanizing [12]
After a new check in the oral cavity of the
primary, secondary layers and of the tertiary
structure, the tertiary structure is fixed on the
galvanoformed secondary layers with the
help of a dual cure diacrylic cement. This
can be done in the laboratory or, better in the
oral cavity, to eliminate any
inadvertences. A superstructure with passive
and precise adaptation is thus obtained on
the cast primary caps.
Next is the installation of artificial teeth and
the realization of polymer
plywood, which arise as in the case of
classical technology.

One of the successful methods
that has been imposed in the therapy of
prosthetic  stomatopathies of different

etiologies is the realization of
galvanoformed intermediate bases.

The first stage in the technology of total
prostheses  with  galvanoformed gold
bases is represented by the manufacture of
the total acrylate prosthesis by the classical
technology and its wearing for a period of
approximately two weeks.

This adjustment period aims to highlight any
areas of pressure on the mucosa, which will
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be later eliminated. After this period, the
prosthesis is sent to the dental laboratory to
make the galvanoformed gold intermediate
base.

There are two methods of making the gold
base, namely :

1. indirect galvanoforming of the gold base,
followed by its attachment to the prosthesis;
2. direct galvanic  deposition/plating of a
gold layer on the mucosal surface of the
prosthesis.

Setting up of galvanoformate by the indirect
method needs first obtaining a working
model. The final impression can be made
using the old prosthesis as a print
holder. Any retentive areas or imperfections
of the model are removed by filling with
wax. If pressure zones have been identified
after the adaptation check period, they can
be wunloaded by foliar. The foiled and
deretentivized model is formworked with a
rubber "cuff" and stamped with a silicone
addition material. After setting, the silicone
impression is treated with a neutralizing
spray which has the role of eliminating the
hydrophobicity of the silicone and
preventing the formation of air bubbles
when pouring the plaster. After the film
dries, pour the duplicate
pattern. Immediately after demolition, the
duplicate model is reduced to the minimum
necessary, both in area and in base height.
Preparation for electroplating. Four
conductors are fixed, two next to the side
flanges and two next to the tuberosities,
respectively to the retromolar trigons, by
gluing to the base of the model[13].

The adhesive film is removed
with a scalpel, which could insulate the
conductor and prevent further contact with
the electroconductor varnish. The coverage
of the area of the model that comes in
contact with the mucosal face of the
prosthesis with electroconductive
varnish follows. The entire lacquered model



Romanian Journal of Medical and Dental Education

Vol.9, No. 2, March -April, 2020

area will surely be covered with gold by
galvanizing. Care is taken not to exceed the
extension prosthesis as a galvanic deposition
overextended requires further reducing gold
base, and on the other hand, is an
unnecessary waste of gold. However, the
application of the varnish at the level of the
conductors is extended, in order to
achieve a satisfactory electrical contact. The
electroconductive varnish requires one hour
for complete drying, if the
model is immersed in the electrolyte too
early, it is possible to dissolve the Ag layer
by the electrolytic solution .If the conductors
have not been insulated, we will cover them
with a plastic tube, and then, by heating with
a jet of hot air, the plastic will mold to the
conductor, making its insulation[14].

This operation is necessary to prevent
the deposition of Au on the surface of
the conductors.

Some systems offer insulated copper or
steel conductors along the entire length
except the ends. Thus, itis no
longer necessary to isolate them.
Galvanizing.Galvanoforming. The duplicate
model thus prepared is positioned in the
container of the electroplating installation,
the necessary volume of electrolytic solution
and activator is added, after which the
working parameters (current intensity) are
established and the device is turned on. After
completion of galvanodeposition a uniform
layer thickness of  Gold0, 2mm. is
obtained .

The model-base assembly is removed from
the galvanizing bath, the Au base is
sandblasted and the gypsum model is
introduced together with the model in the
solution to be dissolved, in a thermo -
ultrasonic bath. This removes the gold base
from the model without compromising its
integrity and shape. Subsequently, the Ag
varnish layer IS removed by
introducing 25% HNO sinto the solution,
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also under the action of ultrasound.
Following these operations, a 99.9% Au
base is obtained, galvanized, with a
thickness of 0.2 mm, sandblasted, with an
excellent adaptation on the working model
and implicitly on the prosthetic field[15].
Solidification of the prosthesis at the
galvanoformed base. The base is silanized
and covered with an opaque layer so as not
to affect the color of the prosthesis. The total
prosthesis previously made is reduced to the
mucosal level to create the space needed for
the Au base and the fixing acrylate
and to remove the surface layer of the
altered acrylate. This reduction in thickness
occurs as in the direct lining technique. The
inner face of the prosthesis is lined with self-
curing pink  acrylate, after  which
it will be pressed over the silanized gold
base. [16,17] .

The direct method consists in galvanizing the
gold layer directly on the mucosal surface of
the prosthesis (previously treated with
electroconductive varnish). Thus, the removal
of the Ag layer is impossible and there is the
disadvantage of the possibility of reactions
between the two different metals. For this
reason, this method, although it is speedily
and less costly, less frequently used (Fig.6).

Fig. 6. Final appearance of prostheses
with galvanoformed gold base [13]

The advantages of making total
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galvanized gold prosthesis bases:

o First of all, there are
the biological advantages, = namely  the
possibility of using these prostheses in the
prophylaxis and treatment of allergic, toxic
or infectious reactions in the mucosa
underlying the prosthesis;

e The gold layer acts as a barrier in

both directions, so even when there is a
residual amount of monomer, it cannot cross
the Au layer to affect the mucosa.
Allergic and toxic phenomena are thus
avoided. On the other hand, the gold layer
prevents the absorption of saliva by the
acrylate of the prosthesis, the bacterial
colonization and the local infectious
phenomena being eliminated,;

e gold biocompatibility - is well
known and indisputable, taking into account
the fact that the gold base obtained by
galvanizing has a content of over 99.9% Au;
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o the sanitization of a prosthesis with a
gold base is easier than in the case of a
“ordinary” prosthesis and with more motivation
from the patient, who sees in his prosthesis a
real “jewel”;

« gold appears to have an antibacterial
action;

e last but not least, a prosthesis with a
galvanized base will adapt very well on the
model and on the prosthetic field, the
galvanoforming technique being recognized
for the precision of the adaptation of the
prosthetic parts made through it.
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