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Section 29: Tissue Conditioning Material and Soft Liners
(Handout)

Introduction
In 1942, Matthews introduced plasticized polyvinylchloride as one of the first soft lining materials used with acrylic resin dentures.

In 1958, Lammie and Storer published a summary of observations on different soft denture materials and classified the processed resilient materials as follows. (1) natural rubber, (2) polyvinylchloride, (3) polyvinylacetae, (4) methyl methacrylate copolymer, (5) silicone

In 1961, Graig and Gibbons reported the results of laboratory testing of 10 selected resilient liners as to their hardness, weight changes, tensile and tear strength, color stability, and adhesion to acrylic bases.
The American Dental Association’s guide to Dental Materials and Devices recommends " that soft resilient liners be considered only as temporary expedients. The existing knowledge strongly indicates that silicone-rubber resilient reliners when properly used, are the most appropriate of the various types available, but they too, are only temporary expedients. 

Since the turn of the century when velum rubber was first introduced as a "soft" liner dentists have been arguing over the merits of resilient denture base lining materials. Most of the controversy stems not from their indications, but from the fact that an ideal material is not available and the inherent shortcomings of the materials often complicate the problem case. If an ideal material were available much of the controversy would be resolved.

Too often soft linings are used by dentists out of frustration. The basis for this frustration is, unfortunately, poor diagnosis of the original problem. No soft lining ever relieved chronic soreness due to an open vertical dimension of occlusion. Nor did it ever relieved an unstable thrusting type of occlusion. It cannot eliminate tissue trauma caused by inadequate tissue coverage. No soft denture lining will replace sound prosthodontic principle.

 Composition of resilient liners 
· Velum rubber

· Acrylic resins

· Vinyl and vinyl-acrylic polymers

· Silicone elastomers

The vinyl and acrylic polymers are made resilient by the addition of oily or alcohol-type plasticizers, or by copolymerization with the monomer units.

According to Boucher’s glossary, current clinical dental terminology, resilient refers to energy absorbed owing to elastic deformation. The impression surface of a denture base that is lined with a resilient material, therefore, should partially absorb and provide for a more advantageous distribution of imposed stresses to its basal seat. This assumption implies that an ideal material will instantaneously recover its original form. 

Question 
What are some common uses of resilient liners? ( Gonzales; pages 254 and 256 )

Composition of tissue conditioners 
· Powder: ploy (ether methacrylate) or related copolymers of ethyl with methyl and / or ISO-butyl methacrylate 

· Liquid: ethanol, aromatic ester plasticizers and flavoring agents.

· Plastic properties are lost due to ethanol loss, water adsorption, and loss of plasticizers.

Question 
What are some specific situations in which the tissue conditioners may be used? ( Gonzales; pages 250 and 251 ) 

Question
What are some the ideal properties of resilient liners? (Ortman page 277 )

Your patient needs education concerning the need for denture base maintenance. It is a professional health service that can not and should not be accomplished by "do-it yourself" kits from the drug store.

Question 
Define Relining and Rebasing? ( Ortman page 274 )

Question
What are some of the general indications for Refitting? Explain. (Ortman page 271 )

What are some of the contraindications for Refitting? ( Ortman page 273 )

In order to use these materials effectively for tissue conditioning, a thickness of 1mm or more is needed. A new application of the material is necessary every 3 to 4 days until the tissues have recovered. Their biggest flaw is that they are so easily misused. Because they provide immediate relief and comfort to the patient, there is a danger that the patient will wear them too long and so cause trauma to the supporting tissue. Their longevity in wear is very limited; they harden and roughen because of loss of the plasticizers.

McCarthy evaluated theoretical considerations, tensile properties and behavioral characteristics of three brand of materials: Coe-Comfort, F.I.T.T, and Lynal.

Question
What are the three requirements of a material that is at once effective in tissue conditioning and in functional impressions? ( according to McCarthy ) Page 89 and 90

These materials are usually supplied as a powder and liquid. They are to be mixed in a liquid-powder ratio by volume, that varies from 1:1.5 to 1:2. The actual proportions are not considered to be critical, and many manufacturers state that the liquid-powder ratio can be varied to suit the clinician’s needs. The physical properties of tissue conditioning materials vary with the gelation time, but the manufacturers do not identify the effect of time on the physical properties.

Question 
What were Ward’s conclusions on the effect of time lapse between mixing and loading on the flow of tissue conditioning material? ( Ward page 506, or Abstract ) 

Question 
Describe the sequential behavioral characteristics of tissue conditioners in the oral environment?

( McCarthy page91 ) 

Initially, the powder-liquid combination forms a free-running fluid which increases in viscosity as the ethanol and plasticizer penetration occurs. The material becomes sufficiently viscous for insertion into the mouth within 2 to 3 minutes, and it reaches final gelation within 15 to 20 minutes. The set gel at first shows primarily plastic characteristics. It has been demonstrated that intraorally these plastic properties are gradually lost and the material exhibits a more elastic nature. 

Question
What are some of the reasons for gradual loss of plastic properties of tissue conditioners in the oral cavity? (McCarthy page 90)

Question
What were McCarthy’s conclusions regarding Coe-comfort, F.I.T.T, and Lynal? (McCarthy page 97 )

A variety of instruments and techniques aid the problem denture patient. Among the material suggested, special denture base materials such as gold or chromium-cobalt or soft denture base liners and soft acrylics have received much attention. The metal bases or metal liners are hard, rigid, nonresilient, and heavy. 

Question 
What are some of the advantages and disadvantages of gold bases? Bell page 512

The chromium-cobalt alloy bases have one notable advantage over gold : reduced cost. The chromium-cobalt alloys are considerably lighter, harder, and more rigid than gold. 

Question
What is the primary disadvantage of chromium-cobalt alloy bases? (Bell page 512)

Question
What are some of the advantages and disadvantages of aluminum bases? (bell page 512)

There are some obvious contraindications for the use of metal bases. For example, you would not choose a metal denture base for an immediate denture procedure, or in any situation where a significant, rapid change in the denture-bearing structure was anticipated. There is one firm indication for the use of metal base dentures, but this indication comes "after the fact," that is, after repeated fracture or breakage of a conventional base.

Question 
What are some of the factors affecting denture base stability? (Described by bell, page 516)

Question
Landesman described a technique for delivery of complete denture using Visco-gel. Describe his technique. What is the disadvantage to this technique? (Landesman page 348-350)

William F.Schmidt and his colleagues from university of Washington did a retrospective study of Molloplast-B-lined dentures after 1 month to 6 years of service. The integrity of the liner, the health of the denture-bearing tissues, and the technical adequacy of the soft lined denture were evaluated.

Question 
What did Schmidt report regarding retrospective investigation of patients wearing Molloplast-B-lined dentures? (Schmidt page 313)

Question
Describe the processing technique for Molloplast-B-lined dentures. (Schmidt page 463)

The resilience of the Molloplast-B liner is dependent on its thickness up to approximately 3mm. liner thickness greater than 3 mm offers little increase in resilience. Clinically, a compromise must be made between the liner thickness providing optimum resilience and the necessary thickness of the acrylic resin base for adequate strength of the denture.

Especially important in the success of any resilient liner is the home care given the prosthesis by the patient. Certain precautions regarding the cleansing of the liner must be given the patient at the time of insertion. 

Question 
What is the preferable procedure for cleansing of the liner as recommended by Laney? ( Laney page 540 )

Question 
What did Schmidt, et.al. report on liner serviceability? ( Molloplast-B-lined dentures – Schmidt page 465) 

Goll, et.al, studied the effect of denture cleansers on temporary soft liners. The following properties of the liners were evaluated before and after 30-day exposure to solutions of the cleansers: 

· Color

· Surface porosity

· Surface distortion

· Size changes 

· Water sorption

· Solubility

Question 
Which liners were found to be least affected by cleansers? Which liners were found to be most affected by cleansers? (abstract )

Retention for distal extension-base RPD can be enhanced by using a heat-cured resilient soft liner. Replacement of the conventional heat-cured acrylic resin with a soft durable liner in the retromylohyoid

eminence areas allows the patient to manipulate the distal extension-base mandibular RPD into place without traumatizing the soft tissue.
- Abstracts –

29-001. Council on Dental Materials, Instruments, and Equipment. A status report on resilient denture base materials. JADA 103:450-451, 1981.
Information obtained from a survey conducted by Indiana University School of Dentistry is reported.

1. The currently available silicone materials still have the problems of difficulty in finishing and poor bonding to denture bases. The chairside liners also have some problems in finishing and handling.

2. Poor oral hygiene and home care contribute to reduced longevity. Oxygenating agents and some toothpastes were damaging. Heat-cured resilient liners have life expectancies of from several months to five years.

3. When replacing resilient liners it is best to use a material of like resiliency.

4. Denture breakage can be reduced by adding a cast bar to thin mandibular dentures.

IDEAL PROPERTIES OF A RESILIENT DENTURE BASE MATERIAL

1. permanent resiliency

2. dimensional stability

3. adherence to denture base

4. color stability

5. biocompatibility

6. inertness to fungus and bacteria

7. absence of odor

8. absence of taste

9. absence of irritation

10. absence of toxicity

11. ease of processing

12. ease of adjusting

13. ease of repair

14. wettability

15. low fluid absorption

16. abrasion resistance

17. long shelf life

18. moderate price 

A short review of literature is included.

29-002. Gonzalez, J. D. Use of Tissue Conditioners and Resilient Liners. DCNA VOL.21, NO.2, 249, 1977.
Purpose: Establish the difference and utilization of elastomer polymers in the management of prosthodontic patients.
Discussion: Tissue conditioners and resilient liners are two of this polymers, they are soft and flexible, providing supporting tissues protection from functional occlusal stresses.
     Tissue conditioners are composed of Polyethylmethacrylate and an aromatic Esterethyl alcohol, which form a gel . It is intended for short time use. The different uses are; tissue conditioning before denture fabrication, temporary obturators for rehabilitation of surgical patients, base plate stabilizers for reduction of errors in maxillomandibular jaw records , block undercuts and prevent cast breakage, enhance stability, retention and comfort of recording bases, and making functional impressions that can be used as final impressions.
     Patients need not to be without dentures for several days , and the tissues are nearly the same at the time of delivery , than when the impressions were made. Disadavantages are created by the immediate relief to the patient, since patients tend to wear it longer, creating the same situation that was being corrected in the first place. Longevity is limited , since loss of plasticizer in 4 to 8 wks hardens and roughens the material.
      Resilient liners are heat processed to the hard resin denture base and used with the final prosthesis. Length of wear ranges from 6 months to 5 years, depending on the material. Materials are velum rubber, vinyl, vinyl-acrylic polymers,acrylic polymers, and silicone elastomers. The resiliency of vinyl and acrylic polymers is achieved by adding oil or alcohol type plasticizers, and copolymerization with monomer units. Hydrophylic polymers are a mixture of poly(ethylene-glycol methacrylate) with diacetins. They are hard after processing, but flexible in the oral cavity.
     Resilient liners are used in cases of ridge atrophy or resorption, surgical contraindications due to compromised health of the patient, patients that can not afford surgery, or bilateral undercuts. They are also utilized in cases of bruxism, to provide relief areas, preventing irritation and pain, restoration of congenital or acquired oral defects, and cases of xerostomia.
     Resilient liners do not resist wear as long as hard dentures, and have same limitations as tissue conditioners. Plasticizer leaches out, making them hard and changing color. Silicone elastomers adhere with difficulty to resin base, they are difficult to finish and polish, and are affected by byproducts of Candida Albicans or other microorganisms.

Hydrophilic acrylic resins are not sufficiently soft, discolor, and tear easily.

     The requirements for the ideal material are; Shore A Durometer hardness of 20 to 25 units and not change hardness in service, adhere to the denture base and recover completely from deformation, easily cleaned and adjusted, require simple processing, color stable,odorless, tasteless, nonirritating, nontoxic, and should not be affected by bacteria or fungi. Also it should be dimensionally stable and accurate, show minimal absorption of fluids, should not deteriorate, weaken or distort the denture base, good surface wettability, adequate mechanical strength, moderate viscosity and should be as the same basic material as the denture base.
Conclusion: Current materials do not meet the criteria of the ideal material. They are excellent in the prevention and treatment of chronic denture soreness, and preservation of supporting tissues. They are an alternative, but not a permanent solution.

29-003. William R. Laney, D.M.D. Processed Resilient Denture Liners. DCNA Vol. 14, No. 3 (July. 1970).
Purpose: To evaluate the use of processed resilient denture liners based on previous clinical/laboratory research.
Materials & Methods: History of studies investigating resilient liners dating from 1945-1969.
Results: Overall, the heat cured silicones Silastic 390 and Molloplast B have proven to exhibit good recovery and stability when subjected to compressive forces. Both of these liners have serviced many patients unable to tolerate conventional denture prostheses.

1. Clinical indications for these heat silicones denture liners include:

2. Senile atrophic supporting tissues (resorbed ridges which may have painful mucosa)

3. Pressure sensitive areas over nerve foramina, bony projections etc.

4. Chronic bruxism/clenching

5. Dry mouth

6. To engage bony undercuts to enhance stability/retention of prosthesis.

Some concerns about these liners are that they are difficult to adjust clinically, thus accuracy is extremely important in the impression taking and jaw relations stages. . Thickness should be at least 2mm thick and well bonded to the denture base otherwise either the bonding may breakdown or the denture base may fracture if it is too thin. Mersene has been effective as a soaking-type cleanser. (Do not use the Calgon-Chlorox solution as it is too strong) There is a tendency for staining and fungal growth to occur on these liners. When cared for by the patient properly, the heat cured silicones may give from 2-5 years service with maintenance. 
Conclusions: Although there is no ideal resilient lining material, there has been much clinical success with these two processed silicone liners. It has provided comfort for many patients unable to adapt to conventional prostheses. The dentist must inform patients that continued follow up is needed and that this may not be a permanent solution to their problem. 

29-004. Ortman H.R. and Ortman L.P. Denture refitting with today's concepts and materials. DCNA, Vol. 19, No. 2, 269, 1975.
Purpose: Due to the inherent nature of mucosa and supporting bone to change, all patients with tissue born prostheses will need correction of the denture base.
Discussion: The main problem in refitting a denture making an accurate impression of the altered tissues while maintaining proper vertical, anteroposterior, lateral, and occlusal position. When a patient presents with a loose, uncomfortable, inefficient, or unaesthetic prosthesis, the occlusion, vertical dimension, fit and condition of the basal seat must be examined.
     Contraindications for refitting are: drastic loss of vertical dimension, altered plane of occlusion, short denture borders, dramatically changed tissues, irretrievable centric occlusion, dissatisfying original esthetics, denture base is not adequately covered. Liners are not a panacea for the correction of all denture base problems and the patient should understand that eventually a reline, rebase, or remake of the prosthesis will be necessary.
     An ideal material for soft relines will be compatible with the tissues and be dimensional stable. It should also have resiliency, be easy to manipulate, and adhere well with the denture base. Color stability and resistance to abrasion are also ideal qualities. 
     The best indications for their use abnormally sensitive mucosa due to disease or vitamin deficiency, against irradiated tissues, chronically sore knife edge ridges, congenital or acquired oral defects and undercuts, or nerve dehiscence result from severe resorption.
     It is usually best to reline the upper denture first to satisfy the optimal position of the base. The lower ridge commonly has more resorption and it is safest to reclaim the lost structure in gradual layers. The newly based dentures should be fitted under function and will self-adjust somewhat to accommodate the subtleties of the occlusion and base. 
Conclusion: With the greater selection of materials and procedures available, no denture patient should endure the problems or ill-fitting dentures. No soft denture lining,however, will resolve poorly diagnosed problems or improperly executed procedures.

29-005. Bell, Dewey H.  Finnegan,Frederick J. and  Ward, John E.  Pros and Cons of hard and resilient denture base materials. JADA, Vol.94, March 1977 pp511-518.
Purpose: To discuss the advantages and disadvantages of hard and resilient denture base materials.
Materials and Methods: Authors experiences and cited references.
Results: Advantages of Gold bases: Greater accuracy, less warpage, greater strength, less breakage, greater thermal conductivity, less porosity and hence less plaque retention, less deformation of the base under function, less tissue changes, a finished denture with a weight equal to that of the lost structures.

· Disadvantages of Gold bases: Additional cost, difficulty refitting, Contraindicated in patients with noticeable loss of muscle tone, alveolar ridge structure, cancer phobia and patients who feel conventional dentures are too heavy.

· Advantages of Chrome-cobalt alloy bases: Cost, lighter, harder, and stronger than old.

· Disadvantages of Chrome-cobalt alloy bases: Difficult to adjust.

· Advantages of aluminum bases: Cost, easy to adjust.

· Disadvantages of aluminum bases: Too light, discoloration, pitting.

· Advantages of tissue treatment materials: Greater resiliency than liners, fine surface texture (smooth), thick space often provided for treatment material

· Advantages of resilient liners: Can treat small bony undercuts and patients with low tissue tolerances.

· Silica-coated denture bases and Resilient hydrophilic liners: Both have been reported to provide increased retention but the authors have not found it to be true.

· Factors affecting denture stability: Irregularities of mucosa (authors recommend a smooth surface for the tissue side of the mandibular denture when demonstrated noticeable mandibular instability has occurred) , masticatory habits, and muscular coordination. 

Conclusions: The general use of hard and soft liners is not justified. The needs of most patients can be met with conventional resin denture bases and sound prosthodontic principals and practices. The choice of denture bases materials should be placed on patient needs, clinical findings, experience and clinical judgment.

29-006a. McCarthy, J.A., Mechanical Properties of Tissue Conditioners, Part 1: Theoretical Considerations, Behavioral Characteristics, and Tensile Properties. J Prosthet Dent 40:89-97, 1978.
Purpose: Evaluate theoretical considerations, behavioral characteristics, and tensile properties of three brands of materials. 
Materials and Methods: Theoretical Considerations for tissue conditioners: The material should be non toxic, easily managed and manipulative variables readily controllable. Tissue conditioners should flow readily throughout the denture when it is inserted in the mouth. Functional impression materials should register the modal shape of the soft tissue while being loaded under functional conditions. They should be dimensionally stable, accurate reproduction of detail and compatible with gypsum products.
     Behavioral Characteristics: Powder liquid ratios of 1:1.5 to 1:2 powder is poly(ethyl methacrylate) and liquid is ethanol, aromatic ester plasticizers, and flavoring agents. Initial mix a free flowing liquid. Phase II - increasing viscosity with ethanol and plasticizer ingress. Phase III - set gel plastic phase (strain rate sensitive). Phase 1 through III are completed within 15 to 20 minutes. Phase IV - elastic phase, ethanol loss and water adsorption. Phase V- clinically unsatisfactory hard, rough and strained.
     Tensile Properties: Coe-Comfort, F.I.T.T., and Lynal samples were mixed and aged in water at 37 C for 1 hour, 1 day, 3 days and 1 week. Subjected to tension and measured change as a function of strain. 
Results: Coe-Comfort is the toughest of the three related to ability to absorb energy without failure. There was a marked interbrand variability in the strain rate sensitivity. Lynal achieved high elastic properties in the first hour indication suitability as a short acting functional impression material. Coe-Comfort had a low elastic modulus and exhibited better tissue conditioning properties. 
Conclusion: Coe-Comfort best tissue conditioning. F.I.T.T. best in development of a functional impression with the most accuracy at 7 hours after mixing. 
29-006b. McCarthy, J.A., Mechanical Properties of Tissue Conditioners, Part II: Creep Characteristics. J Prosthet Dent 40:334-342, 1978.
Purpose: Evaluate creep characteristics of tissue conditioners.
Materials & Methods: Maximum closing load with complete dentures 26.4 pounds with average maximum load 15.4 pounds. Experimental design followed ADA specification 19, uncured elastomeric impression material. Brands evaluated Coe-Comfort, F.I.T.T., and Lynal. Materials were mounted in the loading apparatus and submerged in 37 C water bath to be evaluated simultaneously. Time periods of 1 hour, 24 hours, and 1 week and loads of 1.4, 7.1, and 14.2 psi. 
Results: Coe-Comfort becomes firmer and withstands low dynamic loads for periods up to 1 week. F.I.T.T. flows continuously even after 1 week. Lynal showed marked resistance to compressive stress but exhibited uniform creep for each load condition. Interbrand variability was found at each load condition. 
Conclusion: Coe-Comfort could be used as a tissue conditioning material for up to one week, best result for the first 24 hours. F.I.T.T. was best functional impression material. Lynal is different from the other two, it had greater stiffness coupled with much lower plasticity.

29-007. Ward, J.E.  Effect of time lapse between mixing and loading on the flow of tissue conditioning materials. J Prosthet Dent 40: 499-508, 1978. 
Purpose: To determine how the time lapse between mixing and loading affects the flow of some tissue conditioning materials over a 30 minute test period and with a compressive pressure similar to the pressure of deglutition on dentures.
Materials & Methods: Six tissue conditioning materials ( Hydro-Cast, Coe-Comfort, Tempo, FITT, Softone, and TIC were mixed according to manufacturers instructions and were loaded on glass slabs 2.0, 2.5 ,3.0 ,3.5, and 4.0 minutes after mixing had begun. A compressor device was used and flow was observed at 0, 3, 10 and 30 minute intervals.
Results: Increase in delay between mixing and loading the material resulted in less total flow of the material at each time after loading for all products. 

Coe-Comfort Was the least viscous and Softone was the most viscous of all the materials tested.

Conclusions: This study suggests that if total amount and rate of flow are clinical considerations then selection of a tissue conditioner can be based on documented data.

29-008. Duran, R.L., Powers, J.M., & Craig, R.G. Viscoelastic and Dynamic Properties of Soft Liners. J Dent Res 58(8): 1801-1807, 1979.
Purpose: Evaluate the viscoelastic characteristics under static and dynamic conditions for 5 tissue conditioners and two soft liners, after storage in water by measurement of creep and dynamic modulus.
Discussion:
Materials and Methods:
1. Five resilient liners ; Coe Soft(CS), Coe-Super Soft(CSS), Impak(I), Silastic(S), Soft-Oryl(SO), and two tissue conditioners; Coe-Comfort(CC), and Hydrocast(H).

2. Four specimens for each product were mixed and cured when necessary, to manufacturer’s specifications. The creep samples were formed in a cylindrical metal mold 19 mm high and 12.7 in diameter.

3. Molds were placed in water bath at 37 C after two minutes from beginning of the mix. They were allowed to stay in water for the minimum time recommended by manufacturer, to be left in the mouth.

4. Creep was determined at two different loads, and at different times. Recordings of the deflections were made at different times too. Creep compliance is defined as the strain divided by the stress at a given time. Strain is the change in length occurring in a body when stress is applied.

5. Creep compliance curve (Jt)= Instantaneous Elastic Response (Jo) + Retarded Elastic Response (Jr) + Viscous Response at time t for viscosity ( 1/n ). Strain associated with Jo + Jr is completely recoverable after the load is removed. Strain associated with 1/n is not recoverable, and represents permanent deformation. 

6. The stiffness of a viscoelastic material is described by the instantaneous and retarded responses of the creep compliance curve and can be expressed as an apparent elastic modulus.

7. Dynamic Modulus (E) is the ratio of stress to strain applied for small cyclic deformations at a given frequency, at a specific point on the stress-strain curve. 

Results: 

A. Findings

1. No significant difference between the slopes 1/n, determined for loads 1 and 2, for each tissue conditioner and soft liner.

2. The Creep Compliance Curve of a linearly viscous material is independent of load.

3. The slope of the curve was independent of load.

4. The Instantaneous Elastic Response (Jo +Jr), the intercept, was load dependent, excluding I, CS, CSS.

5. For most materials the intercept decreased by 5% to 19% at load 2 (higher load). Lower intercept indicates lower flow.

6. Soft liner I decreased in intercept by 11% to 14% at load

B. Interpretation

1. Low viscosity of the tissue conditioners can be explained by their gel composition. The ethanol leaches out and the structure becomes stiffer and resistant to flow.
2. Flow of the soft liners was much lower than that of tissue conditioners :

a. Coe Soft was the exception because is a gel that behaves, like a tissue conditioner. 

b. Silastic behaved elastically throughout a 3 month storage, probably because of water absorption.

c. Impak and Soft-Oryl had decreased flow with storage, suggesting plasticizer (oil or alcohol) was leaching out, making it stiffer.

d. Coe-Super Soft had increased flow with storage over 3 months, suggesting absorption of water.

3. The stiffness of the ethanol based gels ( CC, CS, H) was much lower than that of soft liners.
4. During storage for 3 months, all products except S, became stiffer, indicating difficulty in maintaining the " softness" of a soft liner.
5. Under cyclic loading ( Dynamic Modulus), the tissue conditioners were much stiffer, than under static loading. The same is true for soft liners, but to a lesser extent.

Conclusion: The tissue conditioners behaved like viscous liquids and the soft liners were more elastic, under static conditions. Under dynamic conditions the materials were stiffer. Storage of these materials in water at 37 C, caused an increase in resistance to flow and stiffness, with some exceptions. Two tissue conditioners and one soft liner, composed of an ethanol-poly gel, were affected more by storage than those of soft liners. Under static conditions the silicone soft liner was elastic and became more flexible during storage. Under dynamic conditions there was no change in the flexibility.

29-009. Landesman H.M. Techniques for delivery of complete dentures. J Prosthet Dent 43:348-351,1980. 
Purpose: To describe a technique for CD delivery which allows the patient to adapt to a mandibular prosthesis and at the same time functionally make a final refitted mandibular impression.
Discussion: Tissue conditioning materials allows the patient to adapt to the new prosthesis with a minimum amount of discomfort by providing a soft material in the undercuts and on the lingual flange.
     This technique allows the patient to functionally border mold the denture and make an accurate impression of the tissue surface and external surface of the mandibular denture.
     One disadvantage for this technique is that the denture will require a reline or rebase procedure, which is an additional expense incurred by the patient.
Conclusion: A tissue conditioning material (Visco-gel ) is applied to a mandibular denture at the time to delivery, to minimize post- operative discomfort, ease the patient's transition into full edentulism, and to functionally make a final mandibular impression, for the relined or rebased final denture.

29-010a. Schmidt, W.F. and Smith, D.E.  A six year retrospective study of Molloplast-B-line dentures. Part I: Patient response. J Prosthet Dent 50:308-313, 1983.
Purpose: To retrospectively evaluate patient comfort and satisfaction and the health of the denture bearing tissues of Molloplast-B-lined dentures after 1 month to six years of service.
Materials and Methods: 43 patients completed questionnaires designed to assess the comfort and satisfaction with the soft lined denture. The dentures were evaluated for quality by assessing tooth contacts in centric relation, occlusal vertical dimension, tooth position, flange extension, and retention. The health of the tissues was also evaluated. Pertinent data from the patients dental record was recorded and included the existence of any habits that might affect the function of the denture or health of the soft tissues.
Results: The mean patient age was 69.4 years. The mean total CMI score was 4.7 on page four. 51% had evidence of bruxism. 18% wore their dentures at night. 25 % had a retracted tongue habit (these patients had less patient satisfaction scores overall). There was no significant relationship between the amount of plaque or yeast on the liner and degree of tissue health. 46% of the soft lined dentures were found to be satisfactory in quality. The mean period of denture experience was 21.2 years. The patients had a history of chronic discomfort (71%) and inadequate fit (29%) with previous acrylic resin dentures. Staining was present on 45% of the soft liners. 83.7% of the patients found the soft-lined denture to be much more comfortable while only 2.3% found the hard based dentures much more comfortable. When asked if they would prefer a soft or hard new denture 90% chose soft.
Conclusion: For nearly all the patients the comfort of the soft lined denture outweighs the disadvantages. Nearly all the patients would elect a soft lined denture should their new one need a replacement. The degree of tissue health was not compromised by the soft liner. The presence of a retracted tongue habit is likely to decrease the patients satisfaction with dentures.

29-010b. Schmidt, W.F. and Smith, D.E. A six year retrospective study of Molloplast-B-line dentures. Part II: Liner Serviceability. J Prosthet Dent 50:459-465, 1983.
Purpose: To retrospectively evaluate the liner serviceability of Molloplast-B-lined dentures after 1 month to six years of service.
Materials and Methods: Information on the length of service of each patient's current liner, the number of previous soft liners, and the number of adjustments for each was obtained from the patients' dental records. The liner was evaluated according to its resilience, bond, texture, presence of yeast, plaque retention, the presence of calculus, staining, color loss, odor, and serviceability.
Results: 92.5% (37 of 40) liners currently worn by the patients were judged to be serviceable. There was no evidence that the resilience of the liner was affected by years of service. Liner separation was evident in 20% of the soft liners. 75% of the soft liners showed surface texture changes. 67.5% of these were localized. 28.2% tested positive for yeast. Odor was present on 20% all caused by nicotine from patient who smoked. Color loss was present in 62.5%. Of the nine liners that showed wrinkling eight had been exposed to bleach or Mersene. The use of a hard brush to clean the denture did not cause any noticeable wear of the soft liner.
Conclusion: The Molloplast-B-lined denture can remain serviceable for a time competitive with that of conventional acrylic resin dentures. The longevity of the liner is dependent on correct processing. . The resilience did not decrease with time, and is dependent on its thickness up to approximately 3 mm. No noticeable wear of the material was observed. Smoking was commonly associated with staining and odor.

29-011. Goll, G., Smith, D. and Plein, Joy B. The effect of denture cleansers on temporary soft liners. University of George Washington, School of Dentistry.
Purpose: Determine compatibilities and incompatibilities of commonly used denture cleansers on certain properties of temporary soft liners.
Materials & Methods: 

1. Samples of eight liners and cleansers were placed in cold water as a control solution. Another batch was placed in hot water.

2. Each liner was mixed according to the manufacturer’s instructions, and poured into silicone molds.

3. Circular samples of 25mm were made placing liners, between polyethylene sheets and glass. The samples were placed in a pressure chamber and the flat sheets were punched with a cork borer.

4. Four samples of each thickness were placed in 11 solutions. Samples were left for 24 hrs, before measurements were taken.

5. Cleanser were mixed with 8 oz of water and the temperature was 37.7C for all mixes, except for the controls. Two teaspoons of Calgon, to 1 teaspoon of Clorox in 8oz of water, were used.

6. Solutions were changed daily for 1 month and soaked overnight for three months.

7. Properties tested

          a. Color change-samples were visually compared with the control solution.
          b. Surface porosity and surface distortion.
          c. Size change- diameter of each sample was measured with a Boley gauge. The difference between the                 average diameters on 1 day and 30, expressed in %.
         d. Water sorption and solubility- three samples of each liner were weighed before and after, desiccation in                Calcium Sulfate for 48hrs.

Results: 

1. Cleansers were listed in ascending order of their effect on the liner. The cleanser producing the least effect is listed first.

2. Clorox/Calgon tied with Miller as the first choice for four of the eight liners and scored as the most compatible cleanser for two other liners.

3. Miller shared first choice with Clorox/Calgon for use with Veltec, Lynal, Tissuedyne and Visco-Gel.

4. Coe-comfort, Lynal, FITT and Tissuedyne had the lowest median changes on exposure to cleansers, regarding porosity.

5. Regarding surface distortion, FITT, Tissuedyne, and Lynal, had the lowest medians. Smallest median change was observed in Coe-comfort, and small changes on Visco-Gel and Hydro-Cast.

6. Lynal was the least soluble material. Coe-comfort was higher in water sorption compared to no marked differences on the other liners.

7. The liners were ranked from best to worst; Lynal, Tissuedyne, FITT, Hydro-Cast, Coe-comfort, Visco-Gel, Softone, and Veltec.

8. White liners ( FITT, Softone, Hydro-Cast and Coe-comfort) and the clear liners (Viso-gel and Lynal) showed color stability during a 30 day immersion.

9. Colored Liners (Veltec and Tissuedyne) showed color changes. Veltec faded in color, bleaching them white. Tissuedyne showed no color changes except those samples immersed in: Mersene, Duo, Clorox/Calgon, which faded. Clorox/Calgon bleached them white. Both Veltec and Tissuedyne were colorfast in hot and cold water.

Discussion:

1. Use of hot water in combination with a cleanser may cause more rapid deterioration

2. Mersene and Duo contain both an oxidizing agent (sodium perborate) and a chlorinating agent. Kleenite and Polident powder contain sodium perborate and dichloroisocyanuric acid. Kleenite and Polident did not fade Tissuedyne.

3. The effect of cleansers depends on their formulation and/or PH.

Conclusions:

1. The liners found to be lease affected by cleansers were Lynal, Tissuedyne, FITT, and Hydrocast. Viscogel, Softone, and Veltec were most affected.

2. Clorox/Calgon and Miller had the same overall average performance.

3. Clorox/Calgon was compatible with most liners.

4. The thickness of liner material made little difference on the effects of the cleanser on the properties.

29-012. Klein, I.E. and Lennon, C.A. A Comprehensive Approach to Tissue Conditioning for Complete Dentures. J Prosthet Dent 51:147-151, 1984.
Purpose: Identify key deficiencies of poorly constructed dentures, present a technique to correct them, and describe application of tissue materials in this more favorable environment.
Discussion: Key deficiencies most frequently encountered: incorrect border extension, VDO, and lack of harmonious occlusion.
Correction of deficiencies: 

· If border extensions are overextended, then reduce.

· If  underextended, build up with compound and replace with autopolymerizing acrylic.

· If vertical dimension of occlusion is excessive, remount and reduce occlusion.

· If VDO is insufficient, remove teeth, rearrange and add acrylic until correct, remount, selective grind.

· If occlusion is deficient, remount, verify centric relation, and selective grinding.

Tissue conditioning technique: Monialisis, excessive hyperplastic tissue, papillary ulcers and epulis. Technique highlights are: One denture at a time(start with least stable, usually mandibular); relieve and ascertain fracture potential; material placed on base and flanges; have patient read aloud, swallow hard, but no hard clenching for ten minutes; check for denuded areas, incorrect VDO, inadequate relief, excessive seating pressure; place six holes in maxillary anterior denture(prevents displacement of base and allows escape of excess material); technique usually require 3 to 4 visits that are 3 to 4 days apart; don’t brush, store in water, and rinse after meals; denture should be relined or remade. 
Conclusion: Tissue conditioning, when used properly, can provide an excellent service. Conditions causing the trauma must be corrected to allow tissue conditioning to occur. 

29-013. Parker, S. and Braden, M. New soft lining materials. J Dent Res 10:149-153, 1982.
Purpose: To present two techniques to formulate soft acrylics without easily leachable plasticizers.
Methods: Two techniques were studied in detail:

1. Use of polymerizable plasticizers (Litchfield and Wood, 1965)

2. Use of powdered elastomers with higher alkyl methacrylate esters, obviating the need for any external plasticizer.

The Visco-elastic properties, Tearing energy determinations, and peeling energies were determined for each sample.

Results: The Polymerizable plasticizer materials are rigid enough at room temperature to polish, but reasonably compliant at oral temperatures. The Powdered elastomer materials compare with data from other soft liners, considering that there is no extractable plasticizer, so hardening is impossible.
Conclusion: Two completely new generations of soft lining materials have been developed, with great clinical promise.

29-014. Denture Liners. The Dental Advisor, 5(4): 6-7, 1988.
Purpose: To provide a review of tissue conditioners, soft liners, their clinical applications and methods of infection control.
Discussion: Tissue conditioners may be used as functional impression materials (Dura Conditioner, Fit, F.I.T.T., Softone, and Viscogel) The material is placed on the denture and the patient wears the denture for a few days. This enables the tissue conditioner to record all tissue changes while the denture functions in the patients mouth. An effective method to cleanse soft liners is mix ¼ teaspoon of 17% benzalkonium chloride (Zephiran) sterilization in 5 oz. water (place denture in this solution nightly) and change this weekly.The article also discussed a study on the viscoelasticity of six soft acrylics and guidelines for infection control of denture materials.
Conclusions: It was shown that Lynal and Viscogel have the highest viscosity and would function well as temporary soft denture liners. Coe-soft and Softone have a lower viscosity and should be used for tissue conditioning. In the case of sterilization, Ethylene oxide gas is the only sterilization method appropriate for polymers.

29-015. Craig, R.G. Restorative Dental Materials, 10th Edition. C.V. Mosby, St. Louis, pp. 533-537.
Purpose: Review of properties of tissue conditioners.

Discussion: Tissue conditioners are soft elastomers used to treat irritated mucosa supporting a denture. These materials will conform to the anatomy of the residual ridge, gel in that position, and continue to flow slowly. They should be used short term and be replaced every 3 days. Within a few days, the tissue conditioners become stiffer as a result of the loss of alcohol.
Properties of effective tissue conditioners: Viscous behavior, which allows adaptation to the irritated denture-bearing mucosa over a period of several days. Visco-elastic and elastic behavior, which cushions the cyclic forces of mastication and bruxism. 
     Mouth-cured soft liners are used for short periods (up to several weeks). Two types of materials: 

1. Powder-poly (ethyl methacrylate) and peroxide initiator: liquid-aromatic esters, ethanol and tertiary amines. 

2. Powder-poly (ethyl methacrylate), plasticizers such as ethyl glycolate and a peroxide initiator: liquid-methyl methacrylate and tertiary amines.

     Processed soft liners are used with denture patients with chronic soreness with dentures due to heavy bruxism or poor health and can be used for up to a year. 
     Antimicrobials agents have been proposed to eliminate yeast, Candida albicans, and other microorganisms that grow on and within the liner. 
     Silicone liners do not adhere as well to denture bases as plasticized acrylic resin.
     Many short and long term resilient denture liners contain significant amounts of plasticizers, which may have biocompatibility problems. 
The phthalate esters have caused epithelial changes when polymer disks implanted in hamster’s cheek pouch. Potential premalignant changes are a concern due to leaching and needs to be evaluated.

     A new concept in soft denture liners is made from an envelope covered with a polyethylene film and filled with a viscous silicone liquid. This soft liner should allow continuous adaptation of the denture base.

29-016. Whitsitt, L. W., et al. Enhanced retention for the distal extension-based removable partial denture using a heat-cured resilient soft liner. J Prosthet Dent 52:447, 1984.
Purpose: To describe a method for incorporation of Molloplast-B into the distolingual flanges of a bilateral distal extension-base RPD during routine relining of the prosthesis.
Materials & Methods: A method is described for replacing the acrylic resin material in the undercut regions of the retromylohyoid fossae of a bilateral distal extension-base RPD with soft Molloplast-B. This procedure provides the patient with semiflexible distolingual flanges that can be manipulated over the mylohyoid ridges without traumatizing the tissues. 
Results: None.
Conclusion: The flange extension is improved with soft liner, therefore increasing retention and stabilizing qualities of the denture base.

29-017.  Graham, B.S. and Sutlow, E.J Clinical implications of resilient denture lining material research. Part II: Gelation and flow properties of tissue conditioners. J Prosthet Dent 65:413-418, 1991.
Purpose: To determine gelation properties, flow properties, and initial flow of six materials and relate the findings clinically.
Materials and Methods: The determination of gelation time was conducted with rheometer plates maintained at mouth temperature (37 degrees +/- 0.1 degrees C) by circulating heated water. The viscosity was recorded on an X-verses time recorder for thirty minutes. The flow was measured for a period of 30 minutes under a force approximately analogous to the resting forces applied to the tissue surfaces of a denture by the oral musculature and the weight of the denture. To evaluate initial flow different volumes of freshly mixed material were placed between glass plates at different loads with a constant temperature for different times. Flow was evaluated by measuring the diameter of the disks immediately after placement, 5 minutes, and 10 minutes after placement.
Results: Coe-Soft, FITT, and Veltec exhibited gelation times under 5 minutes. Hydro-Cast was just over 5 minutes. Visco-gel was over 10 minutes and Coe-Comfort was over 15 minutes for gelation time. The amount of flow at the 30 minute test from greatest to least was Coe-Comfort, Visco-gel, Coe-Soft, FITT, Hydro-Cast, and Veltec. With no significant difference between the last two. The results were the same for the 6 hour test with no significant difference between the last 4. For the 7 day test only Coe-Comfort and Visco-gel produced significantly different data than at the 6 hour test. Thirty minutes after mixing those materials with the longer setting times had the highest flow values and the shorter setting times had the shorter flow values. No correlation was noticed for the 6 hour and 7 day test however. All materials except Coe-Comfort underwent significantly less flow at times of 90 and 180 seconds compared with test at 30 seconds.
Conclusions: Coe-Comfort and Visco-gel must be allowed to set intraorally longer than the other materials before removal and trimming, and Veltec must be handled very rapid. There are no significant differences between the flow of the materials at 6 hours and 7 days after insertion into the mouth. For the use of the materials as tissue conditioners it is clear that they continue to flow throughout the 7 day testing period. The initial flow can be reduced by delaying the placement of the material into the mouth. 

29-018.  Article deleted

29-019. Wright, P.S. Observations on long-term use of a soft lining material for mandibular complete dentures. J Prosthet Dent 72:385-392,1994.
Purpose: To assess the long term clinical success of Molloplast-B-lined mandibular dentures.
Materials and Methods: Sixty patients who had received Molloplast-B-lined dentures were recalled 7 years after the beginning of a previous study. Twenty-two patients were able to attend the follow up appointment. The patients provided answers to a detailed health questionnaire and a standardized clinical examination was completed. Those patients who had received rotational tomography in the previous study were provided with rotational tomography again. The relationships of the earlier tomographs were compared with the latest data to determine the extent of the residual bone resorption over a 7-10 year period.
Results: Fifteen of the 22 patients were wearing the soft lined denture at the follow-up appointment. The primary reason for replacing the lining was persistent soreness under the denture. 11 of the 15 patients reported soreness of the tissues under the Molloplast-B-lined denture. The soft lined dentures exhibited no prosthetic faults. Loss of material and roughening of the lining surface were not related to the age of the soft liner. For the patients who received the tomograms there was a small yet significant loss of residual ridge. Five patients did not require the replacement of the soft lining material but their dentures did have to be remade due to unrelated reasons. 
Conclusions: The Molloplast-B-lined dentures allowed patients with prosthetic problems to wear and use their dentures for 5 years. The soft liner outlasted the acrylic teeth in many cases and occlusal wear was cited as the most common reason for replacing dentures. 15 patients were still wearing the Molloplast-B lining and 10 were still functioning. All patients wore their dentures throughout the day and 11 continued to experience soreness.

29-020.  Article deleted

29-021. Waters, M.G., et al. Adherence of Candida albicans to Experimental Denture Soft Lining Materials. J Prosthet Dent 77:306-312, 1997.
Purpose: Determine the extent of candidal adherence to experimental materials as compared to commercially available soft liners and acrylic resin denture base.
Materials and Methods: Experimental materials were constructed in a stainless steel mold and surface energies were determined with a dynamic contact angle analyzer. Denture materials tested were Molloplast-B (soft liner), Trevalon (denture acrylic resin), and two experimental compounds. Three strains of Candida albicans were evaluated. 
Results: The test materials had lower adherence than Molloplast-B and Trevalon. Factors associated with the adherence of yeast to surfaces include surface roughness, presence of salivary proteins, presence of adherent microorganisms, strain variability, concentration, viability of yeast cells, and culture conditions. 
Conclusion: Saliva coating reduced adherence of Candida albicans to all materials. The adhesion of Candida albicans to denture surfaces is likely to be specifically mediated by selected salivary components. The experimental samples had less adhesion of Candida albicans than Molloplast-B and Trevalon. 

Literature Quiz- Section #29
I.  The tissue conditioners used in dentistry are generally composed of a powder ________________  and a liquid ________________ . 
II.  A number of different authors have listed indications for tissue conditioning materials. Name five:
     1.
     2.
     3.
     4.
     5.
III. Gonzalez described some "virtues and pitfalls" of tissue conditioning materials. In this author's opinion, what is the "biggest flaw" or pitfall associated with the use of these materials?

IV. What bacterial organism is usually associated with the deterioration of tissue conditioners and resilient liners?

V.  Name five contraindications for relining a complete denture with a tissue conditioning material. 
     1.
     2.
     3.
     4.
     5.
VI.  When is the use of a resilient liner indicated?
     1.
     2. 
     3.
     4.
     5.
VII.  The plastic properties of a tissue conditioning material are gradually lost with exposure to the intraoral environment.  This produces a material that is more elastic in nature. What causes this change?
     1. 
     2. 
     3. 
VIII.  Ward tested the flow properties between mixing and loading of tissue conditioning materials. With the exception of one material he found that all the materials tested exhibited a great rate of flow between the time of initial loading and  ____   minutes after loading for all intervals between mixing and loading. 

