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ABSTRACT  

Classic metallic biomaterials, such as type 316 austenitic stainless steels, Co-Cr alloys and titanium alloys, 

are recognized for their excellent mechanical properties that recommend them to be used primarily in the 

execution of implants to assist in the healing of human hard tissues in dentistry .But, at the same time, it is 

known that corrosion resistance in the human body, the emission of metal ions in adjacent tissues and a low 

biocompatibility compared to other classes of biomaterials are negative aspects of metal alloys. For this reason, 

numerous studies and research aim to improve the corrosion resistance of metal alloys used as biomaterials .This 

classic pattern of metallic biomaterials has been changed relatively recently by the advent of biodegradable 

metals and alloys.Biodegradable metals are metals that gradually corrode in vivo , with the host organism 

having an appropriate response to corrosion products, which will completely dissolve in the body after the 

mission of healing the surrounding tissue. Therefore, the major component of biodegradable metals would be 

the essential metallic elements, which can be metabolized by the human body and demonstrate the rate of 

degradation in the human body.  
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The use of different types of materials 

in medicine has been a constant concern of 

scientists in the field 

of engineering and materials science. Mate

rials used in medicine, also known as 

biomaterials, have been defined as ” a 

synthetic or naturally occurring material in 

contact with biological tissues, blood and 

fluids, used for reconstruction, diagnosis 

and therapy, without causing adverse 

reactions. affecting living organisms or 

their components”[1,2]. D. Williams adds 

a number of additions to this definition, 

stating that ”a biomaterial is a substance 

other than medicines, a combination of 

synthetic or natural substances, used for 

different periods of time, for the treatment 

or replacement of a human tissue, organ or 

function ”[1,3].The usual classification of 

synthetic biomaterials is performed from a 

structural point of view, according to the 

classes of materials used.   

There are also both biomaterials of 

natural origin and mixed composite 

biomaterials obtained by combining 

biomaterials of natural origin with 

synthetic biomaterials [1, 4]. 

The biocompatible material can be 
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viewed from the point of view of the 

intended purpose, in close connection with 

the type of implant that is made of a 

biomaterial. Thus, the use of 

biocompatible materials 

involves:maintaining the life or viability of 

a certain human organ;      replacement of 

diseased or destroyed parts of the human 

body, which have lost their functionality 

due to diseases or traumas;      assisting in 

the healing of parts of the human 

body;  correction of some functional 

abnormalities; improving human 

functions;      correction of aesthetic 

problems;    help in diagnosis and 

treatment.    The human body can be seen 

as a structure with multiple levels: the 

level of tissues, the level of organs or 

systems. With regard to human organs, 

they may, where appropriate, benefit from 

the assistance provided by biomaterials by 

means of implants or artificial 

organs. From the point of view of tissues, 

there are hard tissues and soft tissues, the 

latter being divided into those that come 

into contact with blood and those that do 

not come into contact with blood[5-8]. 

The category of biodegradable metal 

alloys comprises biodegradable metals 

with chemical compositions (having one or 

more alloying elements) and different 

characteristic microstructures, depending 

on the method of further elaboration and 

processing. Given the concerns for the 

biosafety of corrosion products, the 

amount of alloying elements must be 

controlled, as it is not permitted for some 

chemical elements in the composition of 

these alloys to cause pathophysiological 

and toxicological adverse effects. 

The concept of degradable biomaterials 

is relatively simple, because it 

involves their use in the execution of 

implants that are metabolized in the human 

body after a certain period of time, which 

have a specific functional role. Currently, 

there is a large category 

of temporary implants used in dentistry, 

neurosurgery or orthopedics, which require 

their extraction after the completion of the 

healing process of diseased tissue. 

Biodegradable metals must provide 

adequate mechanical support to sustain the 

healing process during 

implantation. However, it is difficult to 

define a support period as close as possible 

to the medical reality depending on the 

various interventions that take place[9]. 

Fe or Mg-based alloys are two classes 

of metallic materials that have been 

proposed for making biodegradable 

implants. If in the case of Fe-based alloys 

only pure Fe and alloys from the Fe-Mn 

system were analyzed, in the case of Mg-

based alloys a much wider range of alloys 

was proposed and investigated: Mg-RE , 

Mg-Zn- Zr, and Mg-Ca [ 10 -13 ]. 

With regard to mechanical properties, it 

should be noted that, although 

biodegradable metals have lower values 

than conventional metallic biomaterials 

(according to the data in Table 1 ), they are 

superior to those shown for biodegradable 

polymeric or composite biomaterials 

currently used in the execution of this 

category of implants [ 14 ]. 
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Table1. Mechanical properties of some biodegradable metallic biomaterials studied so far [5,7, 11-16 ] 

Metallic biomaterial 

(name, metallurgical 

state, chemical 

composition [wt%]) 

Density 

[g / 

cm3] 

Dri

p 

limmit 

[MPa] 

Breaki

ng voltage 

[MPa] 

You

ng's 

module 

[GPa] 

Elong

ation 

[%] 

Austenitic stainless 

steel type 316L, deformed 

and heat treated 

(ASTM, 2003) * 

Fe, 16-18.5% Cr, 10-

14% Ni, 2-3% Mo, 2% 

Mn, 1% Si, 0.03% 

C 

8.00 190 490 190 40 

Iron, 

deformed condition 

and heat 

treated (Goodfellow, 

2007) 

99.8% Fe 

7.87 150 210 two 

hundred 

40 

FeMnPd, 

Cast and heat treated 

(Schinhammer, 2009) 

Fe, 10.2% Mn, 0. 92% 

Pd, 0.12% C 

- 850 1450 - 11 

Magnesium, 

Heat treated condition 

(ASM, 1998b) 

99.98% Mg 

1.74 90 160 45 3 

MgCa, 

Extruded condition 

(Li, 2008) 

Mg, 1% Ca 

1.74 140 240 45 11 
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* The values were used for comparative 

purposes, not being a metallic biomaterial 

that degrades in the human body. The values 

presented represent the minimum 

requirements imposed by the ASTM 

standard. 

The first in vivo and in 

vitro studies clearly showed that 

the proposed biodegradable 

metal implants were degraded in the 

environment in which they were introduced, 

but the major remaining problems are related 

to the correlation of the biodegradation rate 

with the functional needs imposed on each 

type of implant. in part.It is noted that the 

design strategy of new biodegradable metal 

implants made of Fe or Mg-based alloys 

must address both the problem of 

degradation rate and an increase in 

mechanical properties by changing the 

chemical composition and microstructural 

characteristics.Zheng and colleagues noted 

that there is a need to correlate degradation 

behavior with changes in 

the mechanical integrity of implants made of 

biodegradable metal alloys during the 

healing process of the affected tissue [ 15-

18]. 

It is likely that the variety and complexity 

of the studies that are currently carried out 

by several research groups in the field of 

biodegradable metal alloys will create 

prerequisites they develop the country 

further new biodegradable implants, 

particularly those used in dentistry.The more 

dental materials come into contact with the 

oral environment relationship. The oral 

cavity, considered as the host environment 

of dental biomaterials, is a special 

environment, due to the presence of 

microorganisms, corrosive properties of 

saliva and other oral fluids, extremely 

different residues that may be present at 

different times. In the oral environment, the 

materials are subjected to a continuous 

process of degradation by physico-chemical 

attacks, but also due to the mechanical 

pressures exerted on them. The stresses can 

be mechanical (occlusal pressures), with 

high values, but intermittent or bacterial, 

with permanent action. Both stresses 

contribute to the aging of dental 

material; alloys usually changing their color 

shade due to corrosion, and resins due to 

liquid infiltration and microbial acid attack, 

being possible the appearance of 

physiognomic disorders and even 

irreversible toxic phenomena[19]. 

An ideal dental material, for use in the 

oral environment, must be as harmful as 

possible to the dental pulp and soft tissues, 

does not contain toxic substances diffusible 

in the general circulation, does not contain 

elements with allergic potential and does not 

present immediately or in time any  

carcinogenic effect. For this reason, all 

materials intended for use in the oral 

environment must be rigorously evaluated 

by means of biocompatibility tests.There are 

a multitude of alloys, with different 

composition and indications, which requires 

one or more criteria for their 

classification. The most used classification 

criterion is the one depending on the 

presence or absence of the noble metal in the 

composition. According to this criterion, 

dental alloys are classified into: noble alloys 

and non-noble alloys[20-25]. 

Noble alloys are classified according to 

the percentage of gold and the predominant 

alloying elements (Ag, Pd) in: 

noble alloys with high gold content (> 

60%); 

noble alloys with low gold content 

(<60%); 

silver and palladium based alloys with or 

without copper; 

palladium-based alloys with or without 

copper. 
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The group of non-noble alloys includes 

alloys based on Fe, Ni-Cr, Co-Cr-Mo and 

titanium, being used as an alternative to 

noble alloys that have become very 

expensive and limited in resources.Dental 

alloys are currently delivered in three forms: 

laminated sheet; wire and pellets or blocks 

for casting. The laminated sheet is delivered 

in variable thicknesses: 0.10 - 0.20 mm for 

making orthodontic rings or 0.25 - 0.30 mm 

in the form of discs used in obtaining 

stamped crowns, obtained by rolling from 

Au alloys, Ag-Pd and Fe-Cr-Ni (wipla). The 

wire obtained by drawing from the metal 

ingot has different diameters: 0.2 mm for 

ligatures; 0.6 - 0.8 mm for hooks and 1-1.5 

mm for intraradicular splints or pivots, 

obtained by drawing from Au, Fe-Cr-Ni and 

Ni- Ti, Co-Cr alloys . The pads, plates are 

used exclusively for casting and are specific 

to all alloys. 

          Ni-Cr, Co-Cr alloys with a melting 

range close to 1300 ° C are not castable in 

sulphate-based packaging molds. Patterns 

for these alloys will be obtained from 

phosphate and ethylsilicate 

packaging. These tables packed clamped 

compensate about high shrinkage coefficient 

of these alloys. The alloys Ni-Cr and Co-Cr , 

in particular, used for molding denture base 

molding skeleton requires high temperatures 

which develop equipment: oxygen-acetylene 

flame, oxygen / gas and electrical induction. 

Electric induction molding machines with 

optical parameter are the best solution for 

casting these alloys. This process avoids 

oxy - giving components, and formation of 

nitrate, the use of excessive temperatures 

which would cause porosity and inclusions 

in the packed mass of the alloy. After 

casting, for these alloys, too, immediate heat 

treatment is recommended; to about - feed- 

molded sink 10 minutes quenched by 

immersion in water. 

 

CONCLUSIONS 

 

Metallographic studies show that after 

heat treatment at 1000 ° -C for one hour, the 

mechanical properties of the casting are not 

altered. Instead, heat treatment can reduce 

the return force and elongation.  Following 

the heat treatment, alloys, Co-Cr-

Mo undergo an allotropic phase 

transformation – that of a tightly packed 

structure in a centered cubic 

structure. Ductility can also be increased by 

reducing the carbon content. These increases 

in ductility significantly increase the 

strength of the resistance. Carbide grain 

microstructures extended have a low 

ductility, while the carbide granules free 

structures are characterized by reducing the 

resistance and tensile strength of the 

turnăturii.    High titanium corrosion 

resistance, biocompatibility, low density, 

high mechanical strength, make titanium-

based alloys attractive in dentistry. 

    The corrosion resistance of titanium is 

explained by the formation of the titanium 

oxide layer, very stable, with a thickness of 

level Å and with a very fast deposition 

interval (10 -9 seconds).    Pure titanium is 

delivered in four variants, which differ 

depending on the oxygen content (0.18-0.40 

WT%) and iron (0.20-O, 50W.T.). The low 

concentrations of the two elements have 

substantial effects on the physical-

mechanical properties. 
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