RESTORATION OF CLASS IV BY LAYERING TECHNIQUE
· Different Approaches to Layering Composites

1. One shade for posterior restorations, the esthetic results of a single shade preferred by most patients to the look of amalgam.

2. By using a dentin and an enamel shade of composite, this will replicate the look of natural teeth with an opaque center and a more translucent enamel covering. The addition of a tint or supplemental specialized composite, often along the incisal edge, adds even more life-like characteristics.  

3. Today, two or more composite shades or opacities in specific areas of the tooth to create a natural appearing direct restoration. Some dentists are using small quantities of special composite shades, tints or stains to complete the color match.
Natural teeth are complex to imitate.  Exhibit more than color: opacity, surface texture and surface gloss. 

The opacity and translucency of teeth refers to their ability to transmit light.  

Surface texture refers to the degree of smoothness vs. variations or ridges that occur on the tooth’s surface.  

Surface gloss refers to the tooth’s ability to absorb or reflect light at the surface.  

Many factors affect tooth color including: 

The color of the enamel, the dentin, their combination, and outside influences that affect the way light is absorbed or reflected. 
Color Differences Due to Age 

Young enamel is less transparent and obscures the dentin. Because youthful teeth display enamel of high value and minimum translucency, they have a bright appearance. 

Incisal edges of anterior teeth often appear violet, blue or gray because there is little or no dentin present.  

Aged teeth are dull appearance as the translucent enamel allows the lower value dentin to come into view.
Reproducing the Look of Natural Teeth
Layering composites is especially important.

How the Eye Perceives Color 

The degree to which they absorb or reflect light determines the wavelength of the light and also the color we perceive.  
A muscle changes the shape of the lens so we can focus on an image. 

As we age, this lens thickens so the muscle has to work harder and focusing takes longer.
The pupil also shrinks as we age and reduces the amount of light entering the eye. This shrinkage, plus changes in the lens mean that half the light enters our eyes at age 50 versus age 20.
Light and Color Perception  
The anatomy of the eye is such that a sufficient amount of light is key to our color perception. 

1-Younger eyes can see color better and

2-Sufficient light is essential for the perception of color. 

In addition to the age factor, studies have shown that women generally have a more subtle perception of color than men. Thus a young woman seems to be the ideal candidate for selecting color shades or for verifying a color selection. Routine color vision testing can help determine one’s ability for shade selection.
The Proper Environment for Shade Selection    Both the quality of the light and the quantity of light must be taken into account.
In addition, the ceilings should be as white as possible and surrounding walls and cabinetry should be a neutral color such as gray. In this way, the environment will minimize the variables that influence color perception.
The Goal is to Avoid Metamerism
The primary reason for paying careful attention to the colors and light sources in an operatory environment is to avoid metamerism: the phenomenon that occurs when two colors are perceived one way under a certain light source and then present very clear differences when the light sources change. The light source used during shade selection will affect the match under natural light conditions.
The following are recommended types of light:
Natural light when it is available through a window in sufficient quantity on bright days. Northern light at mid-morning is optimum. White light or a full-spectrum light source that is composed of all visible portions of the color spectrum.  Color-corrected, daylight fluorescent bulbs. 
Other Lighting Considerations
 light source should not be directional. Rather than focusing the light directly on the patient’s mouth, the light should be uniformly diffused to avoid reflections

Using two or preferably three different light sources are for the best color perception.
Quantity of Light

Enough bulbs should illuminate the operatory to provide 150-foot candles of light. 

If using fluorescent tubes, in a 100 square foot area with 8 foot ceilings, 12, four-foot color corrected tubes would distribute adequate lighting.
How We See and Define Color
One of the primary reasons it is so important to have the right quality and quantity of light in a shade selection area is that dentistry is concerned with reflected light, not just color pigments.
Still, the way we see and define color is important to proper shade selection. Our goal is to choose colors that are in “harmony” with surrounding teeth and gingival tissues.
Note: When using the current Vita® Classical shade guide, it’s important to note that the shade guide tabs are organized in color groups of similar hues. The A shades are predominantly red/brown, the B shades yellow/brown and the C shades yellow-green. The D shades are low value (grayish) A shades.
  

Defining Color There are three dimensions to color that help us define it: •hue  •chroma •value 

Hue is a primary color or the mixture of colors. For example, blue plus yellow = green.
low chroma    high chroma
Chroma is the intensity of any given hue or, in dental terms, the saturation of color in the tooth. In natural teeth, it’s influenced by the value and thickness of the enamel. For example, when looking at a shade guide, A-4 has a higher saturation of red-brown than A-1. 
Note: Low chroma shades “appear” lighter and high chroma shades “appear” darker. (Light color vs. darker saturation of same color)
  low value   high value
Value is the degree of darkness (low value) or lightness (high value) of a color. In dentistry, it is the grayness of the tooth we are trying to match. Value is the most important dimension of color when it comes to shade matching.
General Shade Selection Tips and Procedure 
The following is a series of tips to aid in the shade selection process.
If bleaching is done, it should be completed at least 2-3 weeks before the final color matching to allow for rebound that occurs immediately after bleaching

Ask female patients to remove any lipstick as it could affect shade selection.

The teeth to be matched should be thoroughly cleaned and/or pumiced to remove any plaque or stains, but they should not be allowed to dry out.

First impressions are usually the best when selecting a shade. Young, female eyes tend to see color best so they are good candidates for color selection or verification. 

We see color better when standing directly in front of an object. 

View the patient’s teeth from a frontal angle.

Make sure your light source gives off adequate quality and quantity of light

Use a neutral gray card to eliminate any background colors that could affect shade selection. 

When viewed against the darkness of the oral cavity, teeth can appear lighter.

A neutral gray bib is useful for covering the patient’s clothing and creating a neutral background. 

Observe the patient’s whole dentition and discern which hue or color group is a suitable shade match.

Limit your viewing intervals to 5 to 10 seconds when selecting value, hue and chroma levels. Ask three questions: What is the value or lightness level of the tooth? What is the chroma or saturation level of the color? And is the hue more yellow or more red than the midrange shade tab?• 

 The eye can view an image for up to 5 seconds without risk of adaptation and subsequent confusion. 

This window of opportunity for color perception is called the chromatic assessment period (CAP). 

Ideally, the selection of a shade should be made within this time frame. Many practitioners believe that squinting helps appraise the value. If while you are squinting there is a greater difference between the shade tab and the teeth, there is a value difference.

Remember that natural teeth fall into the yellow-red to yellow region of the color sphere and females generally have teeth that are more yellow and of a higher value. If your eyes tire or you are confused about the shade selection, gazing at any soft blue surface held at the same distance as your eye to the teeth will help revitalize your eyes. That’s why it’s restful to gaze at the blue sky on a beautiful day. Blue is “easy” on the eyes and has a renewing effect.

If no individual shade tab is an ideal match, go with a color of higher value and lower chroma since it is easier to adjust, if needed.


Specific Shade Selection Tips 

moisten the tooth and the shade tab and reevaluate your selection.  

When old restorations are present, or when the tooth being restored does not blend with adjacent teeth, choose shades that will blend with adjacent teeth.

Remember that teeth are not monochromatic. The tooth can be divided into three regions, each with a characteristic color. 

Note: A Pensler (R) Shield was used to neutralize the surrounding area 

Gingival area: Restorations in the gingival area of the tooth will have various amounts of red/brown or yellow/brown. 

Body area:  What we see in the body area of the tooth is a result of the interaction of the dentin and the enamel. 

Incisal/Cuspal area: The incisal edges may contain a blue, gray, amber or white color that is a result of the translucency and thickness of enamel and the presence or absence of dentin. The degree of translucency and relative size of the incisal edge should be noted. Cusp tips do not exhibit translucency,.

The amount of color a restorative material exhibits is affected by its thickness and by the color of the underlying material or tooth structure. Shade matches should be taken from the portion of the shade guide most similar to the thickness of the restoration. 

Composite Layering Styles

The Blended (traditional) Shade Two or more tabs might be used to describe the shade of a tooth in different regions. The composites are blended together at the surface to create the desired effect. For example, A3.5 cervical one-third with A2 incisal two-thirds.

The Layered Shade

To create a more natural esthetic result, the use of more shades or opacities of composite is recommended. 

This method involves choosing an internal, or dentin shade(s), 

and an external, or enamel shade(s) and then recording tooth characterizations.

Characterizations include specific form differentiations, local colorations such as spots or fissures, and reflective features such as translucency and opalescence.
Dentin Shade
The dentin shade can be estimated from the cervical aspect of the tooth. The effect of the dentin can be seen through the thinnest enamel.
Dentin shades of composite are needed to create opacity in anterior teeth. They also have the ability to block out dark stains in posterior teeth or cervical restorations. Where opacity isn’t a requirement, body shades blend well and can be used as the dentin replacement.
 Enamel Shade
The enamel shade can be taken from the incisal aspect of the tooth or from the cusp tips of posterior teeth. This shade is always much more translucent than the darker dentin shade.
Choose enamel or transparent shades for the external or enamel layer. In some instances, the enamel shades alone will provide the desired result. Other times, such as on the incisal edge, transparent shades provide the translucency and depth needed for a better esthetic result.
Color Mapping Directions - Anterior Teeth; It is important to realize that most teeth have a natural gingival blend with the cervical of the teeth appearing darker than the rest of the tooth. Most teeth also have some degree of incisal translucency. Instructions for color mapping anterior restorations: 

· Using The Colored Pens
· Use the brown, orange and yellow for shade differentiation. This allows you a four shade mapping as you leave uncolored the lightest shade. Brown is the darkest, orange the next darkest and yellow the lightest next to the uncolored. You may not use all four shades as each tooth is different. You will usually have at least two shades.

Use the blue for incisal translucency mapping.
Use the black for checklines, even if you want them white. Coloring insical characterization can be done with the color pen you think is indicative of the shade of characterization desired.

· On the back of the pad you check off the desired effects
· 1. Age (Important for technician to understand looks)

· 2. Sex (Many characterizations are gender specific)

· 3. Surface Anatomy (use Lab Communication Card)

· 4. Insical Characterization (use Lab Communication Card)

· 5. Incisal Translucency (use Lab Communication Card)

· 6. Incisal Halo (The white incisal edge)

· 7. Incisal Checklines (Mature characteristics)

· 8. Blend To Stump (Always - just a reminder for labs)

· 9. Smile Evaluation Form Completed (Should be done on every patient. Call Ultimate Practice if unfamiliar or to obtain some.

· 10. Smile Catalog Selection (Patients selection for shape of teeth. Call Ultimate Practice if unfamiliar or to obtain some. 

Shade maps can be helpful in recording individual tooth characteristics such as incisal translucency or opacity and notes about surface gloss and texture.
When Building Tooth Anatomy, Keep in Mind:

General accord with surrounding teeth is the goal. Systematic observation of natural teeth and their harmonious integration with the smile is vital.

Gingival health should be considered throughout the restorative process. The axial contours and the surface texture of the final restoration will influence gingival health.

Finishing polymerized resin with a rotary instrument is more challenging, time consuming, and potentially damaging to the margins of a restoration than taking the time to build anatomy in uncured composite.


Achieving Symmetry of Teeth Anatomy
The central incisors and their gingival height should be symmetrical
Incisal embrasures increase as you move back from the centrals. The centrals should always be dominant
With maxillary incisors, the form depends on the configuration of the facial line angles and the length of the crown. It is very important to respect the relative dimensions of anterior teeth. When evaluating the width relationship of the maxillary six:Rule: Central 1.6 : Lateral 1: Mesial 1/3cuspid .6 When evaluating the width to length ratio of the central incisors: Rule: The ideal width to length relationship of the maxillary incisor is 70-75%. When evaluating the axial inclination of the maxillary teeth in smile zone: Rule: Maxillary teeth have a slight distal axial inclination. When evaluating the posterior occlusal plane :Rule: Posterior teeth become shorter as they move distally When evaluating the position of the contact points: Rule: Contacts move apically as the teeth move distally. The more apical the contact, the more youthful and feminine the smile. 

Technique Tips for Direct Composites:  When using a new composite material or getting used to using more than one shade for layering, work with it in the posterior of the mouth until you are comfortable with the shades, translucency, opacity, etc. Once you feel confident in the posterior (where few complaints concerning esthetics occur) begin more complex work in the anterior. Remember, this does not take longer than incremental placement of one shade of material.  •Magnification may be needed for layering techniques that call for three or more shades. Simple two-shade layering can probably be accomplished without magnification.   

•Remember to choose the shade(s) at the beginning of treatment and before placement of the rubber dam. The goal is to avoid desiccation of the teeth. Desiccated teeth appear lighter than a tooth that is fully hydrated.  •Keep the teeth wet, right up to the time of etching. Keeping the teeth wet optimizes bonding to dentin and minimizes post-operative sensitivity.  •Use the cervical aspect of the tooth to take the dentin shade. Use Dentin or Body in the cervical region, depending on opaque requirements. •Where opacity isn’t a requirement, body shades blend nicely and can be used as “dentin.” •A simple technique to use when white spots or frosting is present is to place a moderately translucent white or B.5 in very small increments to mimic the enamel white spots. Place these after the dentin/body increments but before the final enamel/transparent increment. Tints can also be used to create these effects.  

•To avoid early polymerization of composite materials by operatory lights, keep the selected shades in a light-proof box until ready for use.
Finishing diamonds are used to contour, adjust and smooth composites or ceramic. These burs have bits of industrial diamond incorporated into their working surfaces. They come in many shapes, sizes and grits. Usually they’re applied in sequence, starting with a coarser grit and progressing to a finer grit. They must always be used with water spray and at low speeds. Other polishing steps using rubberized instruments or pastes usually follow the use of diamonds.

Carbide burs come in many shapes that are used for contouring and finishing. The most commonly used burs range from 8-30-fluted blades, either straight or twisted. They work well along the gingival margins because they are kind to soft tissue compared to many other contouring instruments.

Rubber polishing instruments are used to smooth or polish composites. They come in a variety of sizes, shapes, firmness and grits. The abrasives used in these instruments are usually silicon carbide, aluminum oxide or diamond. The polishers are molded to a mandrel for slow-speed handpieces and may be sterilized and reused. The number of uses will vary. These instruments are often sold as kits with a variety of products.

Finishing and polishing discs are used for gross reduction, contouring, finishing and polishing restorations. Most are coated with an aluminum oxide abrasive and are used in sequence from coarser to finer grit. They work well on the convex surfaces of anterior restorations such as the incisal edges, facial surfaces, and embrasures and, to a limited extent, on posterior composites.

A finishing brush contains aluminum oxide abrasives and combines the once separate finishing and polishing steps for posterior composites into one step since it’s not necessary to switch grits or shapes. Soft, elastomer bristles are gentle to gingival tissue and conform as they travel over surface anatomies. They deliver a uniform finish comparable to discs.Finishing strip. are used to smooth and polish the proximal surfaces of all bonded restorations, direct or indirect.
They are available with a metal or plastic backing and with different abrasives.
The metal strips are more effective when contacts are very tight but must be used with care as they can easily lacerate a patient’s lips or gingiva. These are typically used for smoothing ceramic though they can be used on composite restorations. Metal strips can be autoclaved and used again.
Plastic strips are primarily used for composites, compomers, hybrid ionomers and resin cements. They are a single use item.
Most pastes contain aluminum oxide abrasive and work best when placed directly on the tooth and followed by a polishing instrument moistened with water. Other pastes use diamonds as the abrasive and are best used dry.
Felt type instruments, prophy cups and brushes are used to deliver the pas

Physical Properties of Pack able Resin Composites

1. Stiffer than traditional resin composites. 

2. Polymerization shrinkage (2-3%. 

3. Wear rate ( that of amalgam (claimed to be 3.5µm/400,000 cycles). 

4. Compressive strength ( 290-390Mpa 

Finishing of Composite Resins

· Best finish

· Against a Mylar strip .  

· Not always possible

· Excellent finish

· Sof-Lex Discs

· Medium rubber wheels and discs

· Fine finishing diamonds (Micron)

· Average finish

· Other discs

· Burs

· Stones

· Other rubber wheels and points

· High Luster

· Pastes

· Wrapping the restorative matrix around the adjacent tooth protects proximal surfaces, specifically the axial and marginal ridge areas.

·  finishing the restoration using a flexible disc (Sof-Lex™ Extra Thin Contouring and Polishing Disc).

· The restoration is polished using a brush (Sof-Lex™ Finishing Brush). 

· Note how the “bristles” orient themselves into a cone shape thereby accommodating a precise polish of specific surfaces.

The polished restoration is seen before rubber dam removal. 

Occlusion is verified and adjusted where necessary.

PULPAL PROTECTION

Postoperative sensitivity concerns:

effects of polymerization contraction and/or marginal leakage with bacterial invasion.

Hermetically seal the dentin with your choice of dentin bonding agent material.

Place a light curable resin modified glass ionomer cement that has the fluoride releasing properties you may desire.

DENTIN/ENAMEL BONDING

Another Clinical Decision to Make:

your choice of one of the currently available dentin bonding agents following the manufacturer’s instructions.

CRITERIA FOR MATRICES

re-establish contour
form positive contacseal gingival margin

allow adequate bulk of material

limited thickness

produce smooth surface

criteria for matrices

permit non-disruptive withdrawal

must avoid tooth distorting pressures

must be easy to place

allow for a variety 

of restorative materials

matrix systems

palodent sectional matrix

darway, incorporated.

bitine ring and bitine.ii ring.

sectional matrix sizes.

matrix systems

palodent sectional matrix

standard matrix: 0.002-inch. Mini-matrix:  0.0015-inch matrix systems

composi-tight sectional matrix

garrison dental solutions.

two g-ring retainers.

standard and extended tines.

matrix systems

Composi-tight sectional matrix

four sizes of sectional matrix.

rubber dam forceps. burnish matrix.

matrix systems

ho band metal matrix:

young dental company.

dead soft metal matrix.

0.001-inch thickness.

uses a tofflemire holder.

matrix systems

automatrix ii system single-use self contained units.

no retainer needed.

transparent bands

available.

matrix systems

automatrix ii system

metal bands:  

0.0015-inch or dead- soft o.001-inch.

combination band

matrix systems

microband matrix system

Dental Innovations.

Used in standard Tofflemire retainer.

Contact area is 0.0004-0.0006”thick.

MATRIX SYSTEMS

microband matrix system

can be used for several adjacent 

composites.

standard, mudl, duml.

matrix systems

supermat system

premiere dental products company

mylar:  .075 mm thickness.

metal:  .038 mm thickness.

handy band:  combination.

matrix system applications

multiple adjacent tooth preparations.

composite placement instruments

premiere dental products, company

non-stick anodized 

aluminum cmi 1/2

plastic sterilizable:

posterior: 3 designs.

contact-forming instruments

belvedere ccf

American Eagle Instruments, Incorporated.

Double-ended metal hand instruments with conical tips with hatchet and hoe forms on opposite ends.

Small and large sizes available.

CONTACT-FORMING INSTRUMENTS

BELVEDERE CCF

Place composite resin into box form.

Press Belvedere former into resin, wedge or twist instrument to force resin against matrix band & tooth preparation axial wall.

Cure resin & remove instrument.  Fill void left by instrument with added resin, light cure and finish.

CONTACT-FORMING INSTRUMENTS

LIGHT TIP

Denbur Incorporated.

Cone-shaped non-sticking transparent tip that fits

onto curing light guides.

Four sizes available.

Pack resin into box form.  Press Light-Tip

into resin, wedging it against axial wall,

and light cure.  Remove Light-Tip and 

fill void with new material. 

contact-forming instruments

composite contact

instrument

premiere dental 

products company

non-stick anodized 

aluminum

instrument is used to

torque against matrix

band for desired 

contact.

composite placement techniques

segmental placement: < 5.0 mm.

flowable resin (0.5-1.0 mm layer)

dentin shade of packable resin.

no more than 3.0-3.5 mm increments.

tint placement (optional).

enamel shade (universal hybrid).

composite placement techniques

segmental placement: > 5.0 mm.

flowable resin 

(0.5-1.0 mm thick)

dentin shade:  1st layer.

dentin shade:  2nd layer.

tint placement: (optional)

enamel shade:  universal hybrid 

composite placement techniques

bulk fill technique:

a major claim of packable composite manufacturers.

Yap, 2000:  Effectiveness of Polymerization in Composite Restoratives Claiming Bulk Placement:  Impact of Cavity Depth and Exposure Time.

Ariston pHc and Surefil:  claims by manufacturer was tested regarding sufficient curing to 4-5 mm depths with 40 s VLC.

COMPOSITE PLACEMENT TECHNIQUES

BULK FILL TECHNIQUE:

RESULTS:

A minimum hardness ratio of 0.8 was used.  

The difference in Knoop Hardness that can be tolerated when comparing the occlusal and apical surfaces of the resin.

Increments should be no greater than 2mm to obtain a uniform and maximum cure.

Increase cavity depth resulted in decreased effectiveness of polymerization for all exposure times.

Increased exposure time resulted in an increased hardness ratio and effective polymerization at depths of 3-4 mm.
THREE-SITED 
LIGHT CURING TECHNIQUE
· FIRST INCREMENT:  

· CURED THROUGH THE LIGHT-REFLECTING WEDGE IN A GINGIVAL-PROXIMAL DIRECTION.

· LARGER 2ND  and 3RD INCREMENT:

· CURED FROM BUCCAL AND LINGUAL.

· ENSURES SHRINKAGE VECTORS TOWARD THE CAVITY MARGINS.

· FINAL INCREMENT:

ADDED TO THE OCCLUSAL ASPECT.

THREE-SITED 
LIGHT CURING TECHNIQUE
· Lateral reflecting wedges were superior to the transparent, non-reflecting wedges in inducing superior margins.

· Lingering contraction stresses after curing were primarily located in the final occlusal increment.

· Good marginal adaptation can be obtained in the Class II box preparation.

· Optimal interproximal curing with a three-sited technique is essential, BUT DO NOT USE TRANSPARENT, NON-REFLECTING WEDGES.

Finishing of Composite Resins

· Hand operated devices

· Carvers, Scalers, Scalpel blades

· Abrasive finishing strips

· Rotary instruments

· Multi-fluted carbide burs

· Diamond points

· Rubber wheels and points

· Various discs

· Pastes

· Alumina 

·  diamond grit abrasives

FINISHING PROCEDURES
· 12-B BLADE TO REMOVE INTERPROXIMAL GINGIVAL EXCESS.

· FINE-DIAMOND FINISHING STRIPS.

· ALUMINUM OXIDE FINISHING DISCS.

· CARBIDE FINISHING BURS.

FINISHING PROCEDURES
· Evaluated the influence of eight diamonds, five tungsten carbide finishing burs, and one ceramically coated finishing instrument on the surface of a small particle hybrid composite and to evaluate their cutting efficiencies.

· Results:

· finishing diamonds had highest cutting efficiency but roughest composite surfaces.

· Tungsten carbide burs produced the smoothest surface but had poor cutting efficiency.

FINISHING PROCEDURES
· Bottom line:

· A combination of a finishing diamond with 15-40 um particle size for the initial gross removal and contouring followed by a tungsten carbide finishing bur for finishing the surface produced the best results overall.

RECOMMENDED FINISHING PROCEDURE
· STEP 1:

· 12-Fluted carbide burs:

· 7406:  occlusal anatomy.

· 7901:  marginal ridge, proximal embrasure

· 7801:  refine occlusal anatomy.

·  Use these burs dry, low-end of high speed

     range with light touch. 

· Minimize cavosurface margin contact.

· Sof-flex discs:  interproximal areas.

RECOMMENDED FINISHING PROCEDURE
· STEP 2:

· Intermediate finishing:

· bonded elastic or rubber abrasives.

· Enhance finishers:  minimally abrasive to adjacent enamel.

· Aluminum-oxide bonded abrasives:  used 

    dry with light to moderate pressure and air 

    to clear the field and dissipate heat buildup.

RECOMMENDED FINISHING PROCEDURE
· STEP 3:

· aluminum oxide-containing composite polishing paste

· Prisma-gloss (Dentsply/Caulk) or Enamelize (Cosmedent).

· Use Enhance polishing cups and dry/wet technique.

· Proximal Areas:  disc-shaped felt devices.

· Super Snap Buff Disc (Shofu) or

     Flexibuff (Cosmedent)

FINISHING PROCEDURES
POLISHING PROCEDURES
· COMPOSITE SURFACE SEALANT USE:

COMPOSITE SURFACE SEALANTS
· RESULTS:

· Although the wear rates were lower for the sealed group throughout the study, the effect dissipated after 2 years.

· Marginal integrity:  at 5 years, 92% of sealed group rated alpha, compared to 67% of unsealed group.

· BOTTOM LINE:  

· composite surface sealants improve marginal integrity and wear rates for posterior composite resins.

· consider reapplication of surface sealant at 1-year recall.

COMPOSITE SURFACE SEALANTS
· Effect of Surface-Penetrating Sealant on Composite Wear.

· Wear in posterior composites is shown clinically as multiple microcracks.  

· These defects range from 3-15 um or more in length.

· Are these microcracks a natural part of degradation or generated by the finishing procedures.

COMPOSITE SURFACE SEALANTS
· Kawai and Leinfelder, 1993:

· 2 posterior composites (Bisfil P, Occlusin) have mean particle size >1 um and 2 posterior composites (Herculite XR, Prisma APH) have mean particle size <  1 um.

· Surface penetrating sealant (Fortify) was used.

· RESULTS:

· the effectiveness of the surface-penetrating sealant depends upon the mean particle size.

· 40-50% reduction in wear for group with >1 um particle size.  The wear of submicron sized filler particles wasn’t effected.

· Enhanced marginal integrity was achieved in all groups.

WEAR RESISTANCE
· CFA:  Contact free area wear.

· Wear by food particles.

WEAR RESISTANCE
· OCA:  occlusal contact area wear.

· Wear by tooth contact in 

    centric.

WEAR RESISTANCE
· FCA:  functional contact area wear.

· Wear by sliding tooth 

    contact in function.

WEAR RESISTANCE
· PCA:  proximal contact area wear.

· Wear by rubbing of tooth

    contact interproximally.

WEAR RESISTANCE
· MICROFRACTURE THEORY:

· HIGH MODULUS FILLER PARTICLES ARE 

    COMPRESSED ONTO THE ADJACENT MATRIX  

    DURING OCCLUSAL LOADING

· THIS CREATES MICROFRACTURES IN THE 

     WEAKER ADJACENT MATRIX.  

WEAR RESISTANCE
· MICROFRACTURE THEORY

· RESULT:  THESE MICROFRACTURES BECOME CONNECTED AND SURFACE LAYERS OF THE COMPOSITE EXFOLIATE.
WEAR RESISTANCE
· HYDROLYSIS THEORY

· THE SILANE BOND BETWEEN THE RESIN MATRIX AND FILLER PARTICLE IS HYDROLYTICALLY UNSTABLE AND BECOMES DEBONDED.  

· THIS BOND FAILURE ALLOWS FOR SURFACE FILLER PARTICLES TO BE LOST.
WEAR RESISTANCE
· CHEMICAL DEGRADATION THEORY

· MATERIALS FROM FOOD AND SALIVA ARE ABSORBED INTO THE MATRIX

CAUSES DEGRADATION AND SLOUGHING FROM THE SURFACE.

IN VITRO WEAR DEVICE
FOR DETERMINING POSTERIOR COMPOSITE WEAR
· BASED ON THREE-BODIED WEAR:

· THREE BODIED WEAR:  type of wear generated by food bolus during mastication.

TWO BODIED WEAR:  direct contact wear without the presence of a food bolus.

IN VITRO WEAR DEVICE
FOR DETERMINING POSTERIOR COMPOSITE WEAR

· WEAR TESTING:

· posterior composite resins.

· Castable ceramic.

· Amalgam.

· Unsalinated composite resin.

· 400,000 cycles of wear.

Replicas of restored surfaces examined under SEM.

IN VITRO WEAR DEVICE
FOR DETERMINING POSTERIOR COMPOSITE WEAR

· RESULTS:

· CONSIDERABLE DIFFERENCES IN WEAR OF MATERIALS TESTED.

· RESULTS WERE WITHIN THE RANGE OF CONTROLS.

· INVITRO RESULTS COMPARED WELL WITH WEAR 

    VALUES FROM ONGOING CLINICAL STUDIES.

REPLICAS REVEALED SIMILAR WEAR PATTERNS TO THOSE GENERATED FROM CLINICAL SETTING.

IN VITRO WEAR DEVICE
FOR DETERMINING POSTERIOR COMPOSITE WEAR

· BOTTOM LINE:

· IN VITRO TESTING DEVICE IS A CAPABLE PREDICTOR OF LONG-TERM CLINICAL WEAR.

· RESULTS OBTAINED AFTER 92 HOURS OF TESTING CORRELATE CLOSELY WITH THOSE OBTAINED AFTER THREE YEARS OF CLINICAL TESTING.

DESIRABLE PROPERTIES AND HANDLING CHARACTERISTICS FOR POSTERIOR RESINS

· HEAVY MATERIAL THAT CAN BE PUSHED INTO THE PROXIMAL BOX.

· MATERIAL STAYS IN PLACE AGAINST BURNISHED CONTACT.

· NON-STICKY MATERIAL.

· NON-SLUMPING MATERIAL.

· MATERIAL FINISHES WELL.

· MATERIAL HAS A HIGH DEPTH OF CURE

· ARE WE THERE YET???
QUESTIONS

