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Section 47 - Impressions
(Handout)
I. Physical Properties: 

1. ADA Specification No.19 for non-aqueous elastomeric dental impression materials.
     Are classified as Type I, II, or III according to their elastic properties and dimensional change after setting. Each type is further classified according to its apparent viscosity and intended use.
     Mixing time - time required to make a uniformly colored and homogenous mixture of the components.
     Working time - time that the apparent viscosity increases to a level as defined in the text. Measured from the beginning of the mix, when apparent viscosity increases to a level as defined by the procedures of this standard.
     Setting time - the transitional time at which the plastic properties which permit molding and impression taking are lost, and elastic properties permitting removal of the impression material over undercuts are acquired.

For all elastomeric materials:

  - Max mix time should be 1.0 min.
  - Min work time should be 2.0 min.
  - Detail 

· .075mm for very high viscosity impression material. 

· .020mm for high, medium, and low viscosity.

  - Compatibility with gypsum:

· .075 for very high viscosity.

· .020 for high, medium, and low viscosity. 

Elastic recovery after a compressive strain (compression set) is:

· 2.5% for Type I, and II.

· 5.5% for Type III.

Resistance to distortion under a small compressive stress (flow):

· .5% for Type I and II.

· 2.0 for Type III.

Maximum change in dimension 24 hours:

· .50 for Type I and III.

· 1.0 for Type II.

Minimum time for removal from the mouth measured from the beginning of the mix is 10 min.
Other standards are:

a. Detail reproduction

b. Max dimensional change

c. Compatibility with metallizing bath

d. Liberation of gases

e. Deteriation

2.  Evaluation of a Neo-Plex, a rubber base impression material.
     Accuracy of dies produced with this material in a stock tray using a single mix impression technique (one viscosity) to that of using a custom tray double mix technique.
     Common cause of failure - 

· premature removal from the mouth. Undercuts do not return to their previous contour. 

· Lack of tackiness is not an indication of set.

· Skinner - No dimensional changes in first 30 min. 

· Schnell and Phillips - 1/3 of distortion occurs in first hour.

· Trays - must provide for uniform impression material thickness of 2-4 mm. 

· Bulk of material causes excess shrinkage.

· Proper mixing - under or over mixing by as little as 15 sec from the recommended mixing time may result in significant discrepancies.

Bottom line with this brand - Largest errors were produced with a stock tray and a single mix. A custom tray and a double mix is supported.

3.  Wettability of Express-H (a hydrophilic addition silicone impression material).
     Inadequate wetting of an impression material by a standard mix of gypsum results in incorporation of air bubbles and voids in stone casts. 
     The wetting surface is usually determined by measuring the magnitude of the contact angle formed between the drop of liquid and the surface in question. The contact angle is the angle between the surface of the wetted solid a line tangent to the curved surface of the drop at the point of three phase contact.
     When water is the wetting liquid, solids with a contact angle of less than 90 degrees are described as hydrophilic, and solids with a contact angle greater than 90 degrees are described as hydrophobic.
     Order of increasing hydrophilicity for elastomeric impression materials:

· silicone<polysulfide<polyether.

Addition and condensation silicone are greater than 90 degrees, both are hydrophobic.
     The recently commercial addition silicone Express (1989) demonstrated contact angles significantly lower than hydrophobic addition silicone and similar to polyether. 

4.  Comparison of compatibility of elastomeric impression materials, type IV dental stones and liquid media for surface detail.

· Rubberloid, Permlastic, Reprosil, Impergum.

· Velmix, Die-Keen, Silky Rock, Glastone 

· Stalite, Whip-Mix gypsum hardener, Distilled water

· Separated from impression after 30 min.

· Liquid media - no significant differences.

· All systems except Permlastic with Velmix, Silky Rock or Glastone met ADA criteria.

· Rubberloid did not meet ADA No19 criteria. 

· Results suggest that care must be taken to choose compatible materials. 

II. Uses and Handling of the Impression Material:

1. Bonding properties and dimensional stability of hydrocolloid impression systems in fixed prosthodontics.
     Dentloid, a new type of reversible hydrocolloid to bond with conventional alginates wa tested by Appleby in 1980. Clinically, no trace of bonding between the two materials could be detected. The Denloid sticks had shrunk in their and this was assumed to be the reason that no bonding occured. Colloid 80 supplied in cartridges, was used instead.
     After removal, the impressions were placed in a 2% fixing solution for 20 min and keep in a humidor before it was poured after 1, 3, 24 hours.

All the following combinations gave acceptable casts:

· Colloid 80/Algiace

· Algiflex

· Ardent

· Palgat

with the exception of Ultrafine which gave values considerably smaller than the master model.

All materials can be used for fixed pros impressions even if kept for 1 and 3 hours in 100% humidity before pouring casts, except for Ultrafine which was unsuitable if kept for 24 hours before pouring.

The degree of acceptable dimensional change for hydrocolloid from master modelto die is not agreed upon.

· Skinner .1%

· Morrant and Elphicle .27%

· Appleby .22%

2. Dimensional accuracy of combined reversible and irreversible hydrocolloid impression materials. 
     Reversible hydrocolloid has been used to obtain full-arch stone casts and is accepted as dimensionally more accurate than irreversible hydrocolloid, resulting in a stone cast with superior surface characteristics.
     The adhesion of the two materials is strictly mechanical.
     Combined reversible and irreversible materials were investigated and compared to reversible hydrocolloid and polysulfide rubber for surface detail and dimensional accuracy.

1. Surgident (reversible)

2. Colloid 80 (reversible) with Jeltrate (irreversible).

3. Cohere 602 (reversible) with Jeltrate.

4. JLB-4 (syringeable irreversible).

5. Ultrafine (irreversible

6. Permlastic

Poured withinin 5 min. Separated in 60 min.

Results:

· Polysulfide - least porous and replicated sharp line and angles.

· Reversible hydrocolloid -slightly more surface porosity and some rounding of edges compaired with polysulfide.

· Combined materials - surface density and edge sharpness were slightly inferior to reversible hydrocolloid.

· JLB and Ultrafine - course, rough surfaces.

50 um discrepancy for dimensionally accurate full arch casts are: 

· Surgident

· Permlastic

· Colloid 80

· Cohere 602

3.  Study of bubbles in a rubber elastomer manipulated under clinical conditions. Syringe at 45 degree angle when loading. 2 min to mix and load. In mouth min 4 min. The last material out of the syringe had fewer bubbles. Syringe tip .5 and 1 mm made no difference. 

4.  Improving reversible hydrocolloid impressions of subgingival areas. 
Painting a mild detergent on the prepared teeth before making the impression.
The detergent is Ivory liquid soap one part to three with tap water.
It breaks surface tension and lowers the amount of bubbles in the impression.
It also acts as a lubricant preventing the thin edges of hydrocolloid from tearing.
Use almost an entire carpule of syringe material to inject not only into the sulcus but on the entire tooth. This gives bulk and holds heat so it will not set to fast.

5. Laboratory and clinical study of a visible light polymerized elastomeric impression material, Genesis(1988). 
Activated by 400-500nm range light.
Disposable stock trays of clear acrylic are needed.
VLP heavy body was stiffer than addition silicone heavy and light, and VLP light.
Has a higher tear strength than addition.
Slightly less dimensional change than Reprosil (addition) after 30 min, 1 day and 1 week.
More difficult to remove from the mouth than addition.
Surface density and detail no different than other elastomeric materials.
Clinically better marginal adaptation.
Why is this material not used? 

III. Sterilization
1.  Dimensional changes of elastomers during cold sterilization.
ADA recommends 10 soak in 2% activated glutaraldehyde for most materials except polyether.

Materials:

· President, Improgel, Impergum, Elasticon, Permlastic.

· President - no change from die, no differences wet or dry. 

· Improgel - no change from die, no differences wet or dry.

· Polyether - shrank .15% dry, swelled .21 wet with gluteraldehyde. This was significant. Clinically significant?

· Polysulfide -shrunk .33% dry and wet.

· Elasticon - shrunk .44% dry and wet. 

· Adhesives were not degraded by sterilization.

2. Accuracy and surface quality of elastomeric impressions disinfected by immersion.

Products:

· phenol

· iodophor

· chlorine dioxide

· acid potentiated glutaraldehyde

· neutral glutaraldehyde

· neutral phenolated glutaraldehyde containing phenol

10 min soak, rinse, dry, stand 10 min, pour.
Accuracy was best for addition and polyether then polysulfide when using any disinfecting material.
The selection of the impression material is more important than selection of the disinfectant in terms of detail.

3.  Linear dimensional changes in dental impressions after immersion in disinfectant solutions. 
Elastomeric had 2 mm of relief, alginate had 6 mm.
Elastomeric in mouth 10 min or until no permanent deformation, hydrocolloid in mouth 5 min.
15 min in the disinfectant.
Addition silicone delayed 1 hour prior to pour to avoid cast porosity.
Disinfectants: iodophor, generic bleach, 2% neutral glutaraldehyde. 
Glutaraldehyde with irreversible hydrocolloid and addition silicone.29% dimensional increase,
Iodophor with irreversible hydrocolloid .31%, and
Bleach with addition silicone .34%, were affected by the disinfectants. 
Polyether and polysulfide showed no difference.
Irreversible hydrocolloid was attacked and surface detail disintegrated by bleach.
Bottom line - these discrepancies represent a marginal increase of 15 um.

IV.  Trays and Adhesives:
1.  Dimensional stability of autopolymerizing acrylic resin impression trays.
Polymerization shrinkage and residual stress relaxation in an autopolymerizing acrylic resin can cause distortion of the impression.

· Phillips - wait 20-24 hours.

· Pagniano - 9 hours.

· Mowery - show change for 180 days.

· Fehling methyl methacrylate trays can be used after 40 min.

2.  Tensile and peel bond strengths of tray adhesives.
Polyether and addition silicone adhesives show higher bond strengths (115 lb/in2) than condensation or polysulfide (30-55 lb/in2).
Condensation were the lowest at 25.
Addition>polyether>polysulfide>condensation for both peel and tear strengths.
Minimum strengths are not known, but peel strength simulates the clinical condition more closely.

- Abstracts -
47-001. Revised American Dental Association Specification No. 19 for non-aqueous, elastomeric dental impression materials. JADA 94:733-741, 1977.
Non-Aqueous Elastomeric Dental Impression Materials are classified as Type I, II, or III according to certain of their elastic properties and dimensional change after "setting." Each type is further classified according to its apparent viscosity and intended use.

· Mixing time - time required to make a uniformly colored and homogeneous mixture of the components.

· Working time - time that the apparent viscosity increases to a level as defined in the text.

· Measured from the beginning of the mix, when apparent viscosity increases to a level as defined by the procedures of this standard.

· Setting time - the transitional time at which the plastic properties which permit molding and impression taking are lost, and elastic properties permitting removal of the impression material over undercuts are acquired.

Viscosity Max Mix Time(min) Min work time Detail Compatibility with Gypsum (mm)

· very high 1.0 2.0 .075 .075

· high 1.0 2.0 .020 .020

· medium 1.0 2.0 .020 .020

· low 1.0 2.0 .020 .020

Scope - this specification is for elastomeric dental impression materials based, for example, on polysulfides, polysiloxanes, polyethers, or other non-aqueous materials capable of reacting to form a rubber-like material which can be used for making impressions.
The materials described in this specification shall be classed as type I, II, or III according to certain of their properties after setting.

These properties reflect :

a. the elastic recovery of the materials after a compressive strain (compression set).

b. the resistance to distortion under a small compressive stress (flow).

c. the total linear dimensional change of a specimen after a minimum of 24 hours in an unstressed condition.

Type Max % compression Max % flow Max change dimension 24 hours

I. 2.5 .5 .50

II. 2.5 .5 1.00

III. 5.5 2.0 .50 

Minimum time for removal from the mouth measured from the beginning of the mix is 10 min.

Detail reproduction, maximum dimensional change, compatibility with metallizing bath, liberation of gases, and deterioration are also set. 

47-002. Gunther, G. and Welsa, S. L. Evaluation of a rubber base impression material. J Prosthet Dent 39:95-99, 1978. (good bibliography).
Introduction:  A common cause for failure in polysulfide rubber impresions is premature removal of the impression from the mouth. Undercuts contribute to distortion of the impression, which does not return completely to its previous contour, particularly if the material has not reached its final set. The minimum clinically acceptable length of the time from the start of the mix to removal from the mouth is 10 minutes. Lack of tackiness is not an indication of set. Setting time is influenced by humidity and temperature; if either is increased setting time is decreased. 
Purpose:  To compare the accuracy of dies produced with Neo-Plex in a stock tray using a single mix impression technique to that of dies produced using the more common custom tray/ double mix impression technique.
Methods & Materials:  A die stimulating a critically prepared fixed partial denture preparation and a template representing the fixed partial denture were made to fit snugly with metal to metal contact. Dies were produced using different impression tray/ mix techniques and the fit was evaluated by placing the template over the dies produced. The seating discrepancy was recorded. The techniques used to make the dies were as follows. Group A: a two mix technique with regular body Neo-Plex as a tray material and light body Neo-Plex as a syringe material. Ten cast were produced using a stock tray and ten cast using a custom tray. Group B: A single mix technique using Neo-Plex regular body. Ten cast using a stock tray and ten cast using a custom tray. 
Results:  Custom trays in the single mix and dual mix technique produced the most accurate cast. Cast produced with the stock trays produced large discrepancies and were less accurate. 
Conclusion:  Based on the results of this study the use of a single mix technique of Neo-Plex in a stock tray can not be recommended.

47-003. Sneed, W. D., Miller, R. and Olson, J. Tear strength of ten elastomeric impression materials. J Prosthet Dent 49:511-513, 1983.
Materials/Methods: There are four types of impression materials available to dentists, they are: polysulfide, silicones, polyether and PVS.
     Ten different materials were tested: Permlastic polysulfide regular and light body, Healthco polysulfide regular and light body, Reflect single mix PVS, Reprosil a putty wash PVS, Zylox an putty wash PVS, Impregum a polyether, Impregum with body modifier, Xantopren Optosil a putty wash silicone. 
     All specimens were mixed according to manufacturers recommendations, at room temp of 25 degrees centigrade. Samples were placed in an aluminum slab mold, and an aluminum plate was used to press the sample, producing an aveerage specimen measurement of, 2.5 x 7.5 x 0.1 cm. A silicone spray was used on the aluminum slab as a separating agent. 
     Immediately after the sample was secured in the mold, the assembly was placed in an incubator 37 degrees centigrade to simulate mouth temperature. The specimens were allowed to polymerize to manufacturers time recommendations.
     The samples were removed from the mold following polymerization, and simple extension tear test pieces were prepared by making a 5cm cut from one end with a Bard Parker knife. Each test piece was extended at a rate of 5 cm/min in a hydraulically actuated universal testing machine. Tear energy, thicknesses and extension ratios were all measured. 
     Results/ Conclusions: The polysulfide rubbers were significantly stronger than any of the other materials. The single mix PVS Reflect was just below the polysulfides but above all other materials tested. The other two PVS impressions Reprosil and Zylox were weaker, but this was expected since they were wash materials.
     The Impregum with body modifier was not significantly weaker than Impregum alone.

The authors feel that specifically in areas of stress, a polysulfide or single mix PVS should be strongly considered. 
47-004. Dahl, B. L., Dymbe, B. and Valderhaug, J. Bonding properties and dimensional stability of hydrocolloid impression systems in fixed prosthodontics.  J Prosthet Dent 53:796-800, 1985.
Purpose: To test the bond strength between the syringe and tray portions of the hydrocolloid material combinations and to test the dimensional stability of materials when stored in 100% humidity at varying lengths of time.
Methods & Materials: five materials ( Colloid 80, Alginate, Ultra fine crown and bridge wash material, Ultra fine alginate substitute, type 1; Algiflex Super class A, type II; Ardent Super class B, type II; Ardent class B, type II and Palgat class B , type II.) were tested. A device consisting of two brass molds with sides 2.5cm long was designed to test the bond between the syringe and tray material. Materials were left in a water bath at 32 C for 5 minutes and were then suspended in a universal testing machine at a speed of 2mm/sec until rupture between a material and the mold took place.
     An aluminum jaw with four stainless steel abutments was used. Distances between the abutments were recorded. Three impressions were made with each material, allowed to set in a water bath for 1,3 and 24 hours. After removal the impressions were placed in a 2% fixing solution for 20 minutes. Casts were poured and allowed to set in a humidor for 60 minutes. Measurements were made between the abutments 
Results: All five materials were within the accepted limit (0.22 % distortion) both at the one hour and three hour time. Four of the materials were within this limit at 24 hours. A real bonding took place between the syringe and the tray materials of all the combinations tested.
Conclusion: All materials tested can safely be used to give clinically acceptable working casts if poured within 3 hours provided they were kept in 100% humidity.

47-005. Stackhouse, J.A., Jr., Harris, W.T., Mansour, R.M. and Von Hagen, S. A study of bubbles in a rubber elastomer manipulated under clinical conditions. J Prosthet Dent 57:591-596, 1987.
Purpose: To determine whether the quantity of material extruded from the syringe, the size of the syringe tip, the type of syringe, and operator experience had any influence on the formation of bubbles in an impression material used in the intraoral environment. 
Methods and materials: Twenty dental students served as both operators and subjects. Impressions were made using medium viscosity addition silicone material. Two different syringe tips were used of 0.5mm and 1mm orifice diameters. A total of one hundred impressions were made. 
Results: A total of 439 bubbles were found upon evaluation. Only one impresion was found to be completely free of bubbles in both anterior and posterior regions. Fifty five percent had more bubbles in the posterior region which was the area impressed first/first extrusion area. 
Conclusion: The authors recommend bubbles can be minimized by extruding the first part of the syringe contents onto a mixing pad or distant intraoral site before injecting around the critical tooth preparations.

47-006. Johansen, R. E. and Stackhouse, J. A. Dimensional changes of elastomers during cold sterilization. J Prosthet Dent 57:233-236, 1987.
Purpose: The first objective of this study was to measure and compare linear dimensional changes of five rubber elastomers after immersion of 2% activated glutaraldehyde solution.
     The second objective was to test the effect on immersion-acrylic resin assemblies to determine sterilization of acrylic trays by immersion.
Materials & methods: Five rubber materials used. President, Improgel, Impregum, Elasticon, and Permlastic. A master die was used though out investigation with lines scribed on its surface to be reproduced in impression material. Group I: 20 replicates used for each material. 10 were immersed immediately in the 2% solution and 10 were allowed to dry bench cure both for a 16 hour duration. The second series was done on the two best materials that showed the least dimensional change. These were cemented to acrylic disks to simulate clinical impression trays. Half were immersed and the other half allowed to bench dry for a 16 hour period.
Results: Group I: President and Improgel showed little dimensional; changes while the polyether, Impregum had shrunk 0.15% in dry state but swelled +0.21% after immersion. The differences of the wet and dry specimens were highly significant. The polysulfide, Permlastic, had shrunk 0.33% and the condensation silicone, Elasticon, 0.44%, but no significant differences between their wet and dry states. Group II: There were significant differences between the wet and dry states of Impregum-resin combinations. President and dry Improgel were not significantly different. The wet Improgel were the closest in dimension of the master die.
Discussion: This study suggests a possible method for protecting personnel who handle dental impressions. Impressions can be cleaned, debrided, and placed in a 2% glutaraldehyde solution over night. Poly (vinyl siloxane) impressions were thought to be the least likely to be changed.
Conclusion: Polyether was stable during bench cure but swelled during immersion. Differences between wet and dry specimens were highly significant. The condensation materials, polysulfide and silicone, shrank 0.3% to 0.4% during the 16 hour test period but no significant differences between their wet and dry states. The addition silicone materials demonstrated great stability both wet and dry. The dimensions of the two silicone trays were not greatly changed and their adhesives were not degraded by sterilization immersion.

47-007. Nichols, C. F. and Woelfel, J. B. Improving reversible hydrocolloid impressions of subgingival areas. J Prosthet Dent 57:11-14, 1987.
Discussion: The authors state that reversible hydrocolloid has several advantages over polysulfide or silicone elastomeric materials. It cannot be mixed incorrectly, it is less technique-sensitive, and its set is not affected by slight moisture in the sulcus or by minute traces of ZOE cement that remain on the preparation. 
     The technique outlined involves painting a mild detergent solution on the prepared teeth immediately before making the impression with reversible hydrocolloid. The detergent solution is Ivory liquid soap diluted one part to three with water. A cotton pellet soaked with the solution is rubbed onto the prep and the other teeth to be impressed after the preparation is completed. This solution is removed with an air/water spray. This removes debris on the teeth from the preparation. The cord is packed. (The authors outline the use of epi containing cord.) After the cord is removed, the solution is painted down into the sulcus and on the occlusals of the other teeth. This facilitates flow of the impression material by breaking the surface tension and lessening the number of bubbles in the impression material. It also acts as a lubricant, preventing thin layers of the material from adhering to the inside of the sulcular wall and tearing upon removal. 
     Another important point raised is to inject almost the entire carpule of syringe material into the sulcus and over the prepared tooth instead of just around the margins. This gives bulk to the syringe material and holds more heat in it so that it will remain soft and flowable when the tray material is impressed over it.

47-008. Fehling, A. W., Hesby, R. A. and Pelleu, G. B., Jr. Dimensional stability of autopolymerizing acrylic resin impression trays. J Prosthet Dent 55:592-597, 1986.
Purpose : the purpose of this study was to establish an optimal interval between making an autopolymerizing acrylic resin custom tray and using it.
Material and Methods: Two commonly used methyl methacrylate autopolymerizing tray resin, Fastray and Formatray were evaluated. Ten identical mandibular arch shaped trays were made of each material.
Summery and Conclusions: A study was undertaken to determine the optimal interval between fabrication of an autopolymerizing acrylic resin custom impression tray and making a final impression. Both material behaved similarly. This study concluded that while an aged tray is proffered, it is acceptable to make an impression in an autopolymerizing custom impression tray after 40 minutes. 

47-009. Munoz, C. A., Goodacre, C. J. and Schnell, R. J., et al. Laboratory and clinical study of a visible-light-polymerized elastomeric impression material. Int J Prosthodont 1:59-66, 1988.
     A recently introduced visible-light polymerized elastomeric impression material was compared with and addition-reaction silicone impression material using laboratory tests and clinical evaluations. It was concluded that the physical properties of the light-polymerized material were acceptable for making impressions of prepared teeth, and generally equivalent to the addition reaction silicone material. However, handling characteristics proved to be dissimilar. No, differences were noted in the fit of clinical restorations made using the two impression materials, nor were any differences noted between the quality of dies and working casts obtained form wither material.

Purpose: To compare an addition reaction silicone impression material (Reprosil) with a visible light polymerizing (VLP) elastomeric impression material (Genesis)
Material & Methods: Light and heavy body Reprosil were compared to light and heavy Genesis to test for:

· Detail reproduction and compatibility with two gypsum products 

· Strain in Compression (stiffness) 

· Permanent Deformation

· Tear Strength

· Linear Dimensional change and dimensional stability

· Depth of Polymerization

Results: see article
Conclusions: 

· Reprosil (add/rxn) and Genesis (VLP) are compatible with the two gypsum products tested

· Stiffness varied-from stiffest to most flexible- VLP heavy body, Add/rxn heavy body, add/rxn light body, VLP light body, 

· Permanent deformation was higher for VLP than add/rxn

· Higher tear strength for both heavy and light body VLP

· VLP slightly less dimensional change when cured at mouth temperature

· VLP slightly more dimensional change when cured at room temperature

· VLP demonstrates unlimited working time

· VLP more difficult to remove form mouth and die stone (stiffer)

· VLP easier to pour with fewer bubbles

· No difference in surface density or detail reproduction

· Patient preferences varied as to taste, color, and odor.

47-010. Supowitz, M. L., Schnell,R. J., Dykema,R. W. and Goodacre, C. J. Dimensional accuracy of combined reversible and irreversible hydrocolloid impression materials.  J Prosthet Dent 59:404-409, 1988.
Purpose: This study compared the dimensional accuracy and surface detail of stone casts obtained using combined reversible and irreversible materials with those made from reversible hydrocolloid and polysulfide rubber.
Methods & Materials: Six impression materials were investigated following their manufactureres guidelines. Impressions were made of a base metal master cast and linear measurements were taken to determine accuracy after the impressions were poured in Type IV stone (Silky- Rock)five minutes after removal.
Results: In a pilot study, it was determined that the best stone surfaces were obtained from hydrocolloid impressions separated 55 to 60 minutes as compared to 30 to 45 minutes as suggested by the manufacturer. Stone casts made from polysulfide impression materials demonstrated the least porous stone surface and replicated the sharp angles and lines. The reversible hydrocolloids showed slightly more surface porosity and some rounding of edges. Casts from combined hydrocolloids were less precise and were unable to be evaluated thoroughly because of rounding.
Discussion: The combined hydrocolloid impression materials produced casts with rough porous surfaces when using Silky-Rock. These results differ from an Eames study (JPD 52:479) in which Die-Keen was used. Of the remaining impression materials, variations occurred but were not considered significant.
Conclusions: 

1. Dimensionally accurate casts can be obtained by using reversible, irreversible, combination hydrocolloids or polysulfides.

2. Combination hydrocolloids containing silicones (Ultrafine) were not acceptable because of surface porosity and rounded reference marks.

3. Polysulfides yielded the most dense and most accurate surface detail.

47-011. Pratten, D. H. and Craig, R. G. Wettability of a hydrophilic addition silicone impression material. J Prosthet Dent 61:197-202, 1989.
     An impression material should posses surface properties that allow it to be easily wetted by a standard mix of gypsum. Inadequate wetting of an impression results in the incorporation of air bubbles and voids in stone casts.
     The wetting of a surface is usually determined by measuring the magnitude of the contact angle formed between a drop of liquid and the surface in question. The contact angle is the angle between the surface of the wetted solid and a line tangent to the curved surface of the drop at the point of three phase contact.
     When water is the wetting liquid, solids with a contact angle of less than 90 degrees are described as hydrophilic, and solids with a contact angle greater than 90 degrees are described as hydrophobic.
     Order of increasing hydrophilicity for elastomeric impression materials:

· silicone<polysulfide<polyether.

Addition silicone and condensation silicone are greater than 90 degrees, both are hydrophobic.

Purpose: Recently, commercial addition silicone products have been introduced that are reported by their manufacturers to be hydrophilic. This study compared the wettabliity of one of these products with that of the other elastomeric impression materials.
Materials & Methods:
1. Polyether (impergum F), polysulfide (Permlastic), hydrophilic addition silicone (Express - H) and traditional hydrophobic addition silicone ( President) were evaluated for their ability to be wetted by an aqueous solution of CaSO4 . H2O.

2. One drop of wetting solution was placed on the level surface of each specimen of impression material. After 1 min the table was inclined until the drop just began to advance along the surface. At this point the incline was reduced slightly to arrest the movement of the drop. Advancing contact angles were visually measured from the flat surface of the impression surface of the impression material to a line that formed a tangent to the drop at the point of the solid-liquid-vapor interface.

Castability of die stone:
· The same impression materials were evaluated for their ability to produce gypsum casts without air bubbles and voids.

· Casts were allowed to set for at least one hour before removal from the impression.

Results:
1. Both hydrophilic silicone materials (Express-H) demonstrated contact angles significantly lower than those of the hydrophobic addition silicone (President), and similar to those of the polyether (Impergum F).

2. The polyether and hydrophilic addition silicone materials produced casts with less than half the volume of voids produced by the hydrophobic materials. 

3. The contact angle measurement is a good predictor of the ability of an impression material to produce void free casts. A low value of contact angle for an impression material corresponds to a small volume of voids. 

47-012. Gerrow, J. D. and Schneider, R. L. A comparison of the compatibility of elastomeric impression materials, type IV dental stones, and liquid media. J Prosthet Dent 57:292-298, 1987.
Introduction:  The desired result of any dental casting is a well adapted restoration. One factor that influences the accuracy of this result is the compatibility of the impression material, dental stone, and liquid media used to produce the working casts. A lack of surface detail reproduction on the die is one manifestation of a compatibility problem within a particular system of materials.
Purpose:  To compare the compatibility of four selected ADA approved elastomeric impression materials with four selected type IV dental stones, and with three liquid media.
Methods: Forty-eight systems were arranged so that each system contained a different impression material, dental stone, and liquid media combination. The impression materials used were Rubberloid, Permlastic Light Bodied, Reprosil Light Body, and Impregum. The dental stones used were Velmix, Die-Keen, Silky Rock, and Glastone. The liquid media used were Stalite, Whip-Mix gypsum hardner, and distilled water. The reproduced dies were scored from 1 to 4 based ont eh reproduction of a 0.020mm line and how sharply it was reproduced. 
Results:  All impression materials handled well and reproduced all detail from the test block, as determined by visual examination. The dental stones and liquid media produced clinically workable mixtures. No significant main efect variation was found to be caused by differences between liquid media. All systems except those containing Permlastic impression material with Velmix, Silky Rock, or Glastone 2000 dental stone met the ADA criteria. Rubberloid impression material did meet the criteria in ADA spec 11 (dental agar), but did not meet the criteria in spec 19 (elastomeric).
Conclusion:  Permlastic and Rubberloid materials are not able to reproduce detail on a test cast as Reprosil or Impregum impression materials. 

47-013. Grant, B. E. and Tjan, A. H. Tensile and peel bond strengths of tray adhesives. J Prosthet Dent  59:165-168, 1988.
Purpose: To evaluate tensile and peel bond strengths of tray adhesives of various elastomeric impression materials.
Materials/Methods: Adhesives for polysulfide, condensation reaction silicone, polyether and addition reaction silicone were used.
     Ten pairs of test blocks were made from self-curing acrylic resin. Five pairs were used for the tensile test and five pairs for the peel test.
     The block used for the peel test was designed to duplicate a peeling action when subjected to a separating force.
     Each test surface was ground to a one inch square with a surface of 240 grit silicone-carbide paper. The test surface of each specimen was coated with two layers of the tray adhesive. The adhesive was allowed to air dry for a minimum of 15 minutes before the impression material was applied. 
     The elastomeric materials were proportioned according to manufacturers instructions, uniformly mixed, then placed on the test blocks. The blocks were then pressed together until a thickness of 3mm of material was obtained. The material was allowed to polymerize at room temperature for 30 minutes before testing. 
     Test blocks were attached to Richle Universal testing machine and tested in tensile mode. 
     The peel tests were done with a device designed by Tjan that allowed horizontal movement during testing.
Results/Conclusions: Polyether and addition reaction silicone adhesives showed consistently higher bond strength values than condensation reaction or polysulfide adhesives, with a range in tension of 62.9-114.5 lb/in squared and in peel bond of 63.8 to 105.9 lb/in squared. 
     The addition reaction silicones, adhesive failure generally occurred at the interface between the adhesive and the impression material, indicating that the weakest bond was between adhesive and impression material.
     In general, the tensile strengths of the adhesives were higher than their peel bond strengths. Except for Permlastic polysulfide and Exaflex addition reaction silicone/Condensation silicone had the lowest strengths in both tensile and peel. 

47-014. Johnson, G. H., Drennon, D. G. and Powell, G. L. Accuracy of elastomeric impressions disinfected by immersion. JADA 116:525-530, 1988.
Purpose: The study was designed to evaluate the effects of a group of disinfectants on the accuracy of three different impression materials. 
Methods: The accuracy was assessed indirectly by measuring three locations on an improved stone cast recovered from impressions made of a master stainless steel model. The diameter, height and interpreparation dimensions were measured using a Nikon profile projector capable of making measurements to 0.001 mm. Polyether, polysulide and addition silicone impression materials were used. The impressions were immersed in solutions of neutral glutaraldehyde, acid-potentiated glutaraldehyde, neutral phenolated glutaraldehyde, phenol, iodophor and chlorine dioxide. In addition to assessing accuracy, the surface quality of the dies was evaluated by two calibrated examiners using binocular microscopes at 20x magnification.
Summary: Regarding the effects of disinfectants on accuracy, all disinfectants tended to increase the distance between preparations. The neutral glutaraldehyde appeared to have the most adverse effect on accuracy. It was associated with an increase of 40 microns in the interpreparation distance for polysulfide and significantly shorter dies for both the PVS and polysulfide. On the basis of these findings, neutral glutaraldehyde cannot be supported. No significant changes in the interpreparation distance or occlusogingival height were observed with the other disinfectants. 
     The dies for the polyether control were nearly 40 microns smaller in diameter than the standard and the disinfectants made the dies even smaller. The polyethers are hydrophilic and can sorb water and swell when immersed. Chlorine dioxide and acid glutaraldehyde produced the least change in this dimension. The shorter immersion time required for the chlorine dioxide might have been responsible. The disinfectants had no significant effect on the other two impression materials regarding mesialdistal dimension of the dies. 
     The acid-potentiated glutaraldehyde contributed to an improvement in the surface quality of the stone dies. In general, the surface quality tended to be of slightly lesser quality than the control for the other disinfectants, but all were considered acceptable for the laboratory techniques. 
Conclusions: Selection of the type of impression material is more important than the selection of disinfectant. The addition silicone with any disinfectant other than neutral glutaraldehyde produced casts with excellent accuracy. Polysulfide impressions can also be successfully used with disinfectants, but polyether impressions were not suited for disinfection by immersion. The acid-potentiated glutaraldehyde contributed to surface quality of dies; however, the other combinations of disinfectants and impression materials were acceptable.

47-015. Tullner, J. B., Commette, J. A. and Moon, P. C. Linear dimensional changes in dental impressions after immersion in disinfectant solutions. J Prosthet Dent  60:725-728, 1988.
Purpose: To determine whether a specific disinfectant solution used for soaking of a given impression material significantly altered the linear dimensional of the selected impression material.
Materials & Methods: Test situations involved immersing impressions made with polysulfide, polyether, an addition silicone, and an irreversible hydrocolloid for 15 minutes in one of the three disinfectant solutions. The disinfectants were an Iodophor, generic bleach, and 2% neutral glutaraldehyde.
Results: Neither polyether nor polysulfide material showed significantly significant difference from their control cast measurements on soaking in the various disinfectant solutions. However, the irreversible hydrocolloid impression material used in this study was attacked and the surface detail disintegrated as the material was dissolved by the dilute bleach solution
Conclusions: The effect of a 15 minutes immersion in one of the three chemical disinfectants was evaluated for four impression materials. The effect of the diluted bleach on the irreversible hydrocolloid material tested resulted in partial degradation of the impression material. Otherwise, none of the materials tested showed a clinically significant change in linear dimension compared with their respective controls. 

