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Materials for filling: Modern qualification of dental materials – resin composites.

Constituents , properties and method of use.

Dentine- adhesive systems (dentine bonding agents). 

Their types, settings. Technique of use.

Filling of carious cavities 1 and 5 classes by Black in the temporary and permanent teeth in children. 

1. To Know concrete aims

1.  classification of stomatological composition stopping materials.

2. To know classification, composition, basic physical and chemical properties, testimonies to application technique of preparation and use of stomatological composition stopping materials and compomers.

3. To know classification, composition, basic physical and chemical properties, testimonies to application and technique of the use of composition stopping materials.

4. Able to stop stomatological composition materials and compomers,  on phantoms carious cavities of I and V of classes in temporal and permanent teeth with the unformed roots.

5. Able to stop composition stopping materials on phantoms carious cavities of I and V of classes temporal and permanent teeth with the unformed roots.

  Base level of preparation

	Name of previous disciplines
	Gained knowledge, abilities, skill

	Histology
	To know the periods of development of temporal and permanent teeth.

To know the histological structure of hard tissues of temporal and permanent teeth.

	Anatomy
	To know the anatomic signs of different groups of temporal and permanent teeth.

Able to determine group belonging  of temporal and permanent teeth.


Organization of maintenance educational to the module

· Classification of stomatological stopping materials : composition materials.

· Composition, basic physical and chemical properties, testimonies to application technique of preparation and use of different types of stomatological compos.

· Composition, basic physical and chemical properties, testimonies, is to application and technician of the use of composition materials.

· Technique of stopping of cavities And and V of classes by composition materials.

4.  Table of contents of educational material

In the treatment of Dental Caries, it is important to make a distinction between 

· To treat the disease causing cavities 

· To treat (fill) the cavities which are the result of the disease 

To treat the disease, the general approach we recommend is to 

· Identify the factors causing the disease 

· Install targeted actions against main etiological factors 

· Check that actions have been successful (evaluation) 

· We consider the treatment of the disease as a most important measure. If cavities are filled, and no measures against an ongoing disease are taken, there is a considerable risk for new cavities, for example at the margins of the fillings ("secondary caries"). To treat the disease, the same strategy as for prevention of caries can be used. 

Regarding treatment of cavities - by fillings, inlays etc, a new section is under preparation. 
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A dental restoration or dental filling is a dental restoration  used to restore the function, integrity and morphology of missing tooth structure. The structural loss typically results from caries or external trauma. It is also lost intentionally during tooth preparation to improve the aesthetic or the physical integrity of the intended restorative material.

A tooth preparation is the finished product of a tooth's structure prior to restoration with a dental restorative material, such as gold , amalgam, composite, porcelain or any number of other materials.

Tooth preparation is usually required before placing a dental restoration. This process involves cutting the tooth usually with a dental drill to make space for the planned restoration, remove any dental decay and structurally unsound tooth. If permanent restoration can not be carried out after tooth preparation, temporary restoration is done.

There are two types of preparations.

· Intracoronal preparations are those preparations which serve to hold restorative material within the confines of the structure of the crown of a tooth. Examples include all classes of cavity preparations for composite or amalgam, as well as those for gold and porcelain inlays. Intracoronal preparations are also made as female recipients to receive the male components of RPDs. 

· Extracoronal preparations are those preparations which serve as a core or base upon which or around which restorative material will be placed to bring the tooth back into a functional or esthetic structure. Examples include crowns and onlays, as well as veneers. 

In preparing a tooth for a restoration, a number of considerations will come into play to determine the type and extent of the preparation. The most important factor to consider is decay. For the most part, the extent of the decay will define the extent of the preparation, and in turn, the subsequent method and appropriate materials for restoration.

Another consideration is unsupported tooth structure. In the photo at right, unsupported enamel can be seen where the underlying dentin was removed because of infiltrative decay. When preparing the tooth to receive a restoration, unsupported enamel is removed to allow for a more predictable restoration. While enamel is the hardest substance in the human body, it is particularly brittle, and unsupported enamel fractures easily.

Dental restorations

Most dental restorations involve the removal of enamel. Frequently, the purpose of removal is to gain access to the underlying decay in the dentin or inflammation in the pulp. This is typically the case in amalgam restorations and endodontic teatment.

Nonetheless, enamel can sometimes be removed before there is any decay present. The most popular example is the dental sealant. The process of placing dental sealants in the past involved removing enamel in the deep fissures and grooves of a tooth and replacing it with a restorative material. Presently, it is more common to only remove decayed enamel if present. In spite of this, there are still cases where deep fissures and grooves in enamel are removed in order to prevent decay, and a sealant may or may not be placed depending on the situation. Sealants are unique in that they are preventative restorations for protection from future decay and have shown to reduce the risk of decay by 55% over 7 years. 

Aesthetics is another reason for the removal of enamel. Removing enamel is necessary when placing crowns and veneers to enhance the appearance of teeth. In both of these instances, it is important to keep in mind the orientation of enamel rods because it is possible to leave enamel unsupported by underlying dentin, leaving that portion of the prepared teeth more vulnerable to fracture. 

 Acid-etching techniques

Invented in 1955, acid-etching employs dental etchants and is used frequently when bonding dental restoration to teeth. This is important for long-term use of some materials, such as composites and sealants. By dissolving minerals in enamel, etchants remove the outer 10 micrometers on the enamel surface and make a porous layer 5–50 micrometers deep. This roughens the enamel microscopically and results in a greater surface area on which to bond.

The effects of acid-etching on enamel can vary. Important variables are the amount of time the etchant is applied, the type of etchant used, and the current condition of the enamel. 

There are three types of patterns formed by acid-etching.[ Type 1 is a pattern where predominantly the enamel rods are dissolved; type 2 is a pattern where predominantly the area around the enamel rods are dissolved; and type 3 is a pattern where there is no evidence left of any enamel rods. Besides concluding that type 1 is the most favorable pattern and type 3 the least, the explanation for these different patterns is not known for certain but is most commonly attributed to different crystal orientation in the enamel. 

Tooth colored

Dental composites are also called white fillings, used in direct fillings. Crowns and in-lays can also be made in the laboratory from dental composites. These materials are similar to those used in direct fillings and are tooth coloured. Their strength and durability is not as high as porcelain or metal restorations and they are more prone to wear and discolouration.

Composite resin 

Dental composites, also called white fillings, are a group of restorative materials used in dentistry. As with other composite materials, a dental composite typically consists of a resin-based matrix, such as a bisphenol A-glycidyl methacrylate BISMA resin like urethane dimethacrylate (UDMA), and an inorganic filler such as silicon dioxide silica. Compositions vary widely, with proprietary mixes of resins forming the matrix, as well as engineered filler glasses and glass ceramics. The filler gives the composite wear resistance and translucency. A coupling agent such as silane is used to enhance the bond between these two components. An initiator package begins the polymerization reaction of the resins when external energy (light/heat etc.) is applied. A catalyst package can control its speed. This is not recommended for molars.

After tooth preparation, a thin glue or bonding material layer is applied. Composites are then filled layer by layer and photo-polymerising each using light. At the end the surface will be shaped and polished.

COMPOSITE RESIN RESTORATIONS 

General.

Composite resin is commonly used as a restorative material in anterior teeth because of its resistance to wear and its excellent aesthetics. The design of the cavity preparation will differ from the design of the amalgam, but most of the dental assistant's duties will be the same as those when amalgam is used. See figure 2-32 for steps of procedure when preparing restorations made of composite resin. 

Varieties of Matrices: 

Composite resin restorations require some kind of matrix to hold, shape, and protect them against stain and moisture contamination. Metal matrices, if used in conjunction with resin restorations, would stain the resin. Celluloid, which is issued in roll form, is normally the matrix of choice for proximal restorations. The celluloid matrix strip is approximately three-eighths of an inch wide and is cut to the desired length. Another celluloid-type matrix that is used with resin restorations is the cervical matrix. It is cylindrical or tabular in shape and is generally used on the facial and lingual surfaces of anterior teeth. This matrix offers the same protection against contamination, as do the celluloid strips. Crown forms are also made of celluloid and are shaped to match the morphology of the tooth. They come in numbered sets that vary in size, depending on the size and shape of the tooth involved. These crowns may also be used to prepare a temporary crown, to contain a sedative filling, or as a matrix for other types of restoration. If necessary, these crown forms may be modified and cut to fit the tooth being worked on. In order to hold many of these matrices in place and help them conform to an irregularly shaped tooth, a small wedge of wood is commonly available. Thus, we will always include a selection of wooden wedges in any setup. 

Mixing Composite Resins.

 Composite resins have largely replaced unfilled acrylic resins, because they last longer and have more desirable properties. They usually have a calcium hydroxide base. They are also very simple to mix and use. Most of these restorative kits contain the mixing instructions and mixing materials. If a crown form is not used to place the material, a plastic-coated plugger may be used. In using any of the compo- sites, it is always wise to follow the manufacturer's instructions. Failure to do so may result in a faulty restoration. 

Completing the Restoration.

 If resin is the restorative material, the matrix will be removed, and then the restoration will be smoothed and polished. Initially, the dentist may want to trim the resin restoration with a surgical scalpel. Therefore, a scalpel handle and a surgical knife blade should be included in the setup. For the remaining finishing to be done, different finishing materials may be used depending on the nature of the restoration. Proximal resin restorations are finished with abrasive strips known as cuttlefish strips. They vary in width from one- sixteenth to three-sixteenths of an inch and are six inches in length. These are available in three grits: Fine, medium, and coarse. Cervical resin restorations are usually finished by using sandpaper disks mounted on a snap-head type mandrel. The disk mounted on a mandrel is used in conjunction with the handpieces. The snap-head mandrel is readily identified by its pyramid-shaped head over which the disc with a brass fitting will snap into place. 

Alternative Finishing.

 A restoration of one of the composite resins may be initially trimmed with a surgical knife and surgical knife blade. Other finishing may be done with some type of finishing bur or with a diamond cone or abrasive wheel that is used in conjunction with handpieces. White and green stones may also be used for this procedure. After using the stones, cuttlefish strips and fine sandpaper disks might be employed as a final finishing measure. 

Tooth-colored composite fillings

Advantages: 

1. Aesthetics - the shade/color of the composites can be closely matched to the color of existing teeth; is particularly well suited for use in front teeth or visible parts of teeth 

2. Bonding to tooth structure - composite fillings actually chemically bond to tooth structure, providing further support to the tooth 

3. Versatility in uses - in addition to use as a filling material for decay, composite fillings can also be used to repair chipped, broken or worn teeth 

4. Tooth-sparing preparation - sometimes less tooth structure needs to be removed compared with amalgams when removing decay and preparing for the filling 

Disadvantages: 

1. Lack of durability - composite fillings wear out sooner than amalgams (lasting at least 5 years compared with at least 10 to 15 for amalgams); in addition, they may not last as long as amalgams under the pressure of chewing and particularly if used as the filling material for large cavities 

2. Increased chair time - because of the process to apply the composite material, these fillings can take up to 20 minutes longer than amalgams to place 

3. Additional visits - if composites are used for inlays or onlays, more than one office visit may be required 

4. Chipping - depending on location, composite materials can chip off the tooth 

5. Expense - composite fillings can cost up to twice the cost of amalgams 

In addition to tooth-colored, composite resin fillings, two other tooth-colored fillings exist--ceramics and glass ionomer.

	Direct Restorative Dental Materials


	FACTORS 
	AMALGAM 
	COMPOSITES Direct and Indirect 
	GLASS IONOMERS 
	RESIN-
IONOMERS 

	General Description 
	A mixture of mercury and silver alloy powder that forms a hard solid metal filling. Self-hardening at mouth temperature. 
	A mixture of submicron glass filler and acrylic that forms a solid tooth-colored restoration. Self- or light-hardening at mouth temperature. 
	Self-hardening mixture of fluoride containing glass powder and organic acid that forms a solid tooth colored restoration able to release fluoride. 
	Self or light- hardening mixture of sub-micron glass filler with fluoride containing glass powder and acrylic resin that forms a solid tooth colored restoration able to release fluoride. 

	Principal Uses 
	Dental fillings and heavily loaded back tooth restorations. 
	Esthetic dental fillings and veneers. 
	Small non-load bearing fillings, cavity liners and cements for crowns and bridges. 
	Small non-load bearing fillings, cavity liners and cements for crowns and bridges. 

	Leakage and 

Recurrent Decay 
	Leakage is moderate, but recurrent decay is no more prevalent than other materials. 
	Leakage low when properly bonded to underlying tooth; recurrent decay depends on maintenance of the tooth-material bond. 
	Leakage is generally low; recurrent decay is comparable to other direct materials, fluoride release may be beneficial for patients at high risk for decay. 
	Leakage is low when properly bonded to the underlying tooth; recurrent decay is comparable to other direct materials, fluoride release may be beneficial for patients at high risk for decay. 

	  

Overall Durability 

  
	Good to excellent in large load-bearing restorations. 
	Good in small-to-moderate size restorations. 
	Moderate to good in non load-bearing restorations poor in load-bearing. 
	Moderate to good in non load-bearing restorations; poor in load-bearing. 

	Cavity Preparation Considerations 
	Requires removal of tooth structure for adequate retention and thickness of the filling. 
	Adhesive bonding permits removing less tooth structure. 
	Adhesive bonding permits removing less tooth structure. 
	Adhesive bonding permits removing less tooth structure. 

	Clinical Considerations 
	Tolerant to a wide range of clinical placement conditions, moderately tolerant to the presence of moisture during placement. 
	Must be placed in a well-controlled field of operation; very little tolerance to presence of moisture during placement. 

  

  

	Resistance to Wear 
	Highly resistant to wear. 
	Moderately resistant, but less so than amalgam. 
	High wear when placed on chewing surfaces. 

	Resistance to Fracture 
	Brittle, subject to chipping on filling edges, but good bulk strength in larger high- load restorations. 
	Moderate resistance to fracture in high-load restorations. 
	Low resistance to fracture. 
	Low to moderate resistance to fracture. 

	Biocompatibility 
	
Well-tolerated with rare occurrences of allergenic response. 

	Post-Placement Sensitivity 
	Early sensitivity to hot and cold possible. 
	Occurrence of sensitivity highly dependent on ability to adequately bond the restoration to the underlying tooth. 
	Low. 
	Occurrence of sensitivity highly dependent on ability to adequately bond the restoration to the underlying tooth. 

	Esthetics 
	Silver or gray metallic color does not mimic tooth color. 
	Mimics natural tooth color and translucency, but can be subject to staining and discoloration over time. 
	Mimics natural tooth color, but lacks natural translucency of enamel. 
	Mimics natural tooth color, but lacks natural translucency of enamel. 

	Relative Cost to Patient 
	Generally lower; actual cost of fillings depends on their size. 
	Moderate; actual cost of fillings depends on their size and technique. 
	Moderate; actual cost of fillings depends on their size and technique. 
	Moderate; actual cost of fillings depends on their size and technique. 


	Average Number of Visits To Complete 
	One. 
	One for direct fillings; 2+ for indirect inlays, veneers and crowns. 
	One. 
	One. 
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