Lec: 7                                           Dental Materials                      dr. Ali Jameel

Elastic impression material

      It is the ideal impression materials for reproduction of tooth form and relationship, which can be with-drawn from the undercut area & return to its original form without distortion.
Types of Elastic impression material

1. Hydrocolloids Impression Materials.

2. Elastomeric Impression Materials.

1. Hydrocolloid Impression Materials (Aqueous Impression Material) 
    Hydrocolloid impression materials used in dentistry are based on colloidal suspensions of polysaccharides in water.
The colloid exists in two forms:

· In Sol form: (fluid, low viscosity & random arrangement of polysaccharide chain.)

· In Gel form: (high viscosity may develop elastic property when the long polysaccharide chains become aligned.).
Gelation: Is the conversion of sol to gel & development of elastic properties through alignment of polysaccharide chains.
Hydrocolloids are classified into two types based on mode of gelation:

1. Reversible: called reversible because their physical state can be reversed; this make them reusable (by lowering the temperature). e.g. Agar impression material.
2. Irreversible: once these set is usually permanents, so known as irreversible Set by chemical reaction e.g. alginate impression material.
1. Agar (reversible hydrocolloid):
      It is an organic hydrophilic colloid (strong affinity to water) polysaccharide extracted from certain type of seaweed. Presently, it has been largely replaced by alginate & rubber impression material (The preparation of agar to clinical use requires careful control & expensive apparatus).When agar heated they go into sol (liquefy) & on cooling they return to gel state.
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· Uses:

1. Widely used at present time for cast duplication (during fabrication of cast removable partial denture).

2. Full mouth impression without deep undercut.

3. Crown & bridge impression.
4. As tissue conditioner.
· Presentation: 

1. Tray impression material: Gel form in collapsible tube for loading the tray. Each tube has enough material to fill a full arch, water-cooled tray is needed.
2. Syringe material: Packaged in plastic or glass cartridges that fit a syringe or in preloaded syringe. The syringe material has different color & it is more fluid than tray material and easy ejected from the syringe and inject around the teeth.
3. In bulk container (for duplication)
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FIGURE 6.2: An agar hydrocolloid conditioner

FIGURE 5.3: A water cooled rim lock
for agar




· Composition:
1. Agar (12% for tray material; 6-8 % for the syringe type). (Colloid). 
The agar content is reduced in the syringe type, so it is more fluid at the time of injection than the tray material at the time of insertion.
2. Borax (to improve strength of the gel).

3. Potassium sulphate (accelerator for model material, to ensure proper setting of gypsum cast against agar).

4. Alkyl benzoate (preservative; antifungal agent).
5. Wax, hard (as a filler, effects strength, viscosity & rigidity).

6. Dyes & flavoring (trace), (to improve appearance and taste).

7. Water (85%), (as dispersion medium).

· Gelation of Agar:

    The physical change from the sol to gel, & vice versa is induced by a temperature change. The gel must be heated to a higher temperature (liquefaction temperature 100C) to return it to the sol condition. It transverses to gel at 37C to 50C (gelation temperature). If the gelation temperature is too high the heat from sol may injure the oral tissue. 
· Manipulation
Agar hydrocolloid requires special equipments:

A. Hydrocolloid conditioner.

B. Water cooled rim lock tray.
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A. Hydrocolloid conditioner.

Agar is normally conditioned prior to use, using specially designed conditioning bath (temperature controlled water bath), the conditioning bath consists of 3 compartments each containing water hold at different temperature which are:
1. Boiling section or liquefaction section: The tube of gel is first placed in the 100C bath for 10 minutes; this rapidly converts the gel to sol & the content of the tube become viscous. The sol should be homogenous and free of lumps. Every time the material is reliquefied three minutes should be added. The tube is then transferred to
2. Storage section: 65-68C temperature is ideal for storing the agar in the sol condition till needed.
3. Tempering section: 46 C for about 2 minutes with the material loaded to the tray. This is done to reduce the temperature so that it can be tolerated by the sensitive oral tissue and also make the material viscous. If the material is maintained at this stage for long time it slowly begins to revert to the gel form.

             Liquefaction section       storage section       tempering section

B. Water cooled rim lock tray:

Metal tray with a narrow- bore metal tube attached to outer surface. The tube is connected to a cold water supply (18 to 21) C & the circulating water reduces the temperature of the tray. 

 The tray containing tempered material is removed from the bath, the outer surface of the agar is scraped off, then  the water supply is connected to the tray and the tray is positioned in the mouth, water is circulated at until gelation occur. Rapid cooling is not recommended (e.g. ice cold water) as it can induce distortion. 
· Properties of agar:

1. It is hydrocolloid mucostatic impression.

2. It is cheap and is used in some laboratories for making duplicate models (reused up to 4 times).

3. Very accurate reproduction of surface details because in sol form the agar is sufficiently fluid.

4. In gel form it is sufficiently flexible to be easily removed.

5. Agar is highly accurate at the time of removal from the mouth. Storage of agar impression is to be avoided; the cast should be poured immediately. 

 Storage in air results in dehydration (shrinkage) and storage in water results in swelling of impression; it absorbs water in process known as imbibitions.   The gel may also loose water by exuding of fluid in process known as syneresis (during syneresis small droplet are formed on the surface of hydrocolloid and the process occur irrespected of the humidity of the surrounding atmosphere), If storage is unavoidable, it should be limited to one hour in 100% relative humidity by wrapping it in wet towel (which result in least dimensional changes)
6. Poor mechanical properties & low tear resistance but it is better than alginate.

7. It is important to remove the tray by rapid snap action that enhanced elastic recovery & decrease permanent deformation. 

8. It is necessary to have reasonable thickness of impression material to limit the extent of deformation arising on removal from the undercut.
9. Working time range between 7-15 minutes & setting time about 5 minutes. Both can be controlled by regulating the flow of water through the cooling tube. 
· Advantages: 
1. Accurate impression material if the material is properly handled.

2. It has good elastic properties and reproduces most undercut areas correctly.

3. It well tolerated by the patient, and hydrophilic. 

4. Cheap, no mixing required.

5. Can be reused when used as duplicating material (not commended when used as impression material).
· Disadvantages:

1. Need special equipment. 
2. Water cooled tray is very bulky.

3. Low tear resistance.

4. Difficult to disinfect.
5. If it is not pour as soon as possible led to low dimensional stability due to imbibitions and syneresis. 

2. Alginate (irreversible hydrocolloid)

     One of the most widely used dental impression material. It is more popular than agar for dental impression because it is simpler to use. It changes from sol to gel by chemical reaction.

· Uses:

1. An elastic impression material for partial & complete dental prosthesis.

2. To prepare study cast, not recommended for making impression of cavity preparation or crown and bridge (It doesn't give a high degree of accuracy).

3. For surgical splint.
4. For duplicating models.

· Presentation: 

It's supplied as power mixed with water, A powder is packed in:

1. Bulk containers.

2. Preweighed packets for single impression.

A plastic scoop is supplied for dispensing the bulk powder & plastic cylinder for measuring the water. 
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· Types:

Depending on the setting alginate can be classified into:

*Regular set.

*Fast set.

· Composition:

1. Potassium alginate (hydrogel former, dissolve in water & react with calcium ions.)

2. Calcium sulphate dehydrate (provide calcium ions to react with potassium alginate to form an insoluble gel.)

3. Fillers (to control the consistency of the mixed alginate)

4. Potassium sulphate, (counteract the inhibiting effect of the alginate on the setting gypsum, giving high quality surface of the die.)

5. Sodium sulphate (control working time, serve as retarder react with calcium sulphate)
6. Quaternary ammonium (to provide self disinfection). 

7. Organic glycol small amounts (coat the powder particles to minimize dust during dispending, to make the powder dustless).

8. Pigments (to produce color).
9. Reactive indicator, in some product (give color change when setting is complete).
· Setting reaction

     When alginate powder is mixed with water a chemical reaction occurs ,
The calcium alginate precipitated into fibrous network with water .
       Sol (powder +water)        chemical reaction        gel
Sodium alginate + calcium sulphate  +water          sodium sulphate + calcium
                              dihydrate                                                          alginate(gel)
· manipulation:
       Powder should be mixed thoroughly before use (to eliminate the segregation of component that may occur during storage).
The proper w/p (Usually one measure water with two level scoops of powder), with use of clean rubber bowel and clean spatula. The mixing is started with a stirring motion to wet the powder with water once the powder moistened rapid spatulation by swiping against the side of the bowel (when mixed powder with water a vigorous figure 8 motion is best with the mix swiped against the side of the rubber bowel with intermitted rotations of spatula to press out air bubbles). The mix should be smooth, creamy with minimum of voids and doesn’t drip off the spatula when it is raised from the bowel. 
After the impression set it must be removed suddenly with a snap removal. Then the impression is rinsed thoroughly with cold water to remove saliva & excess water is removed by shaking the impression and disinfected. The cast should be poured as soon as possible to prevent dimensional changes (within 15 minutes after making the impression).
· Properties:                                            
1. Alginate has well controlled working time but vary from product to product. There are regular setting & fast setting. Setting time for regular set 2-4.5 minutes, setting time for fast set 1-2 minutes. Lengthening the setting time is better accomplished by reducing the temperature of the water used with mix (18-24C).

2. The clinical setting time can be detected by the loss of tackiness of the surface.

3. The material should be left in place inside the patient mouth for 2-3 minutes after the tackiness has gone from the surface. Since the tear strength and resistance to permanent deformation increase significantly during this period).
4. It is mucostatic & hydrophilic.
5. Detail reproduction is lower when compared with agar or elastomers (they are not recommended for crown and bridge; they are popular for partial denture work.
6. Set alginate is susceptible to evaporation, syneresis & imbibitions (like agar). So the cast should be poured immediately, if storage is unavoidable keeping in humid atmosphere of 100% relative humidity result in least dimensional changes (not more 1 hour).
7. Like agar snap removal technique need to be employed in order to get an elastic response. The permanent deformation is somewhat higher than agar. 
8. Has lower tear strength than agar & have poor mechanical properties.

9. Set gypsum model should not remain in contact with alginate impression for a periods of hours because contact of slightly soluble calcium sulphate dehydrate with alginate gel containing a great deal of water is detrimental to surface quality of model
10. Thin layer of alginate is weak; the thickness of alginate between the tray & tissue should be at least 3mm.

11. Alginate doesn’t adhere well to the tray therefore perforated one or rim lock should be used.

12. Mixing time for fast set 45 seconds while for regular set 60 seconds. Over mixing result in reduction in final strength as the gel fibril is destroyed also reduction in working time. While under mixing lead to inadequate wetting & reduced strength also the mix being grainy & poor recording of detail. 
13. The dentist can control the setting time by altering the temperature of the water used for mixing (colder the water the longer the setting time, warmer the water the shorter the setting time.)
14. It has pleasant taste, smell and low cost.
15. It is highly elastic but less when compare to agar
· Advantages:

1. It is easy to mixed and manipulation with minimal requirement of equipment.
2. It has suitable setting time.
3. Flexibility of the set impression.

4. Accuracy if properly handled, low cost.
5. Hydrophilic, comfortable to patient.

· Disadvantages:

1. It can't be corrected.

2. Poor dimensional stability (due to syneresis and imbibition's). Poor tear strength.

3. Lower detail reproduction. 
4. High permanent deformation.
5. Difficult to disinfect.
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