Prosto lecture -sat  17/12

When you find page\slide →only the comments on each slide are mentioned:


In the previous lecture we talked about flasking; by flasking we mean production of a mould (mold)  that is exactly shaped like the denture base material, (keeping the teeth in their exact position )  and we will fill  this space that is created in place of the temporary denture base (or the record block) with acrylic material  or permanent denture base material, it doesn’t have to be acrylic but acrylic is the most commonly used material .


-stock : dental material since  (this is  mentioned in the record but I didn’t find any related info in Wikipedia) 
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Denture base materials:
-we have certain requirements that should be fulfilled :

- High modulus of elasticity meaning  higher rigidity:
 remember the stress-strain curve you took  in second year,  the material is more rigid when it needs more stress to follow  strain attitude  or undergo  permanent deformation.


- High abrasion resistance (against scratching).

- Long fatigue life (because it is meant to be a permanent denture base material).

-High creep resistance; creep means under low values the material undergo permanent dimensional changes or permanent deformation, high creep resistance means the material will not undergo permanent deformation under low values.
 

- High thermal conductivity: 
because it is not meant to be an insulator to isolate the underlying tissues from the oral cavity, because if it does not conduct heat (the denture bas itself) this means that the patient will feel that there Is something artificial, and they might drink something very hot and because they don’t feel it they might irritate the rest of the tissues.


 - Low density especially the upper denture; meaning not to fall.

- Low solubility and sorption of the oral fluids; it should not absorb or dissolve in the fluids.


- High softening temperature; not easily softened by heat.

- Superior aesthetics and color stability , and ideally the material should be radiopaque, because in accidents for example someone may be swallow   a piece of the denture so they can locate the piece is because the material is radiopaque and appears in the X-rays.


- Good adhesion with teeth and denture  liners, because otherwise teeth will be separated easily.

these are the requirements, but you have to keep in mind that no material is ideal so far.
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-the most commonly used material for denture base is heat cured Poly methyl methacrylate (PMMA) but it is not ideal  as you can see we have disadvantages:
-water loss : means there will be dimensional changes. 
-water sorption: we will have candida infections. 
-low thermal conductivity: acrylic is not a good thermal conductor which means that the oral tissues will be isolated from the oral environment temperature.
-we can increase creep resistance by adding cross-linking agents. 

- it doesn’t bond chemically with non-acrylic teeth :the most commonly used teeth for denture are acrylic teeth  so we have no problem but sometimes metal teeth or porcelain teeth are used and these adhere poorly (chemical adhesion is poor) in this case you have to create mechanical adhesion between them.
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-mainly it comes in powder and liquid forms (different manufacturers but almost the same amounts mentioned in the slide).
-inhibitor is to inhibit the reaction of the monomer during storage.
-activator can be replaced by components other than the mentioned.
- the reaction of the acrylic :
the monomer molecules will form a chain to form polymer, so the molecules that initiate this reaction are the benzoyl peroxide break into free radicals that have the ability to initiate the reaction .
- now benzoyl peroxide needs  an initiator, which is in PMMA is heat , to break into radicals and react (because in the normal situation it should not otherwise the material would be polymerized) .

-in chemically cure materials we have other components that break benzoyl peroxide into free radicals.
-if its light cured material then light itself and a second  component break benzoyl peroxide into free radicals.

-but the reaction itself is all the same it is only that the activation of the polymerization reaction  is different.
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impact strength : how does the denture act when  sudden high force is applied  like when it falls or you hit it (so no gradual increase in the force but rather sudden). 
-so basic components are the same and the basic reaction is the same but we have some modifications either in the activator or in some other components to improve the mechanical properties of the material.
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the most commonly technique used for production of the denture base material when using PMMA  is compression moulding (mold)  technique.
- you mix the powder and the liquid and it passes through different stages .
-when you first  mix the powder with the liquid we still have the powder molecules not mixed with the liquid it is  like sand so we call this stage sandy stage .

-and if you wait then the reaction will start and we will have propagation for the chains ,and when you try to raise the spatula you used in mixing the powder and the liquid the mixture will stick to the spatula .

-this is not the proper stage for the mixture to be used in , we should wait the doughy (the mixture becomes like the dough ).
-when the mixture is like the dough we can use it in packing of the denture base.
-if you wait for a long period then we will have continuous polymerization and the mixture becomes rubbery and the rubber  if you pull it will (after the force disappear ) go back to its original shape , so it is not the proper stage for the material to be used . 
 
- the reaction is a heat activated reaction so you apply heat ,but the temperature should be controlled, because during the reaction we will have production of heat(it is a n exothermic reaction)  so the temperature will raise, and if it raises more than 100.8c then the monomers instead of reacting and forming the chain it will just evaporate , and if it evaporate we will have pores and voids inside the denture base itself and this is called gaseous porosity.

- porosity will effect physical and mechanical properties :
 the strength of the denture base will not be that good
- it also affects aesthetics and hygiene :
the denture base will undergo discoloration, and the food particles will stick to the denture base so it becomes difficult to clean (unhygienic denture base) .


-Now you have to apply temperature to start the reaction because it’s a heat cure polymethyl acrylic, so we put the flask in a heating chamber for a certain number of cycles to control the temperature. There are 2 types of cycles; long or short. In the long cycle, we heat the material to 74 C degrees for 8 hours or longer, (followed by 2-3 hours of boiling ) after that you can raise the temperature up to a 100 because most of the monomer will have reacted. The ideal heat cycle is the long one, but if there is no sufficient time (patient is in hurry) we use the short cycle which is 74 C degrees for 2 hours then boiling for 1 hour. 

The short cycle isn’t very bad, but it causes incomplete polymerization and presence of unreacted monomer, but the long cycle achieves better polymerization. In the short cycle, unreacted monomer causes: irritation, sensitivity, allergic reaction, reduced strength of the material, dimensional instability. So it’s generally better to use the long cycle.

After the polymerization reaction is complete, you have to cool the flasks slowly ( this allows the release of internal stress which was built up earlier in the procedure*, and minimize the dimensional changes of the denture.
* In the pressure molding: we apply pressure during molding which causes some kind of stresses during the polymerization resulting in shrinkage up to 7% by volume, thermal changes as the resin cools down, difference in conduction of heat between resin and gypsum. The shrinkage won’t affect the fit of the denture but it causes some occlusal inaccuracy because the teeth are attached to the denture base (this can be adjusted later on). 

There are other types of denture bases: heat cure but using injection molding while the material is flowy, this results in less polymerization shrinkage. This technique is more expensive and needs more advanced equipment. There is also chemically activated resin which has the same composition as heat cure but it’s activated using a tertiary amine after mixing the powder with the liquid. It takes around 30-40 mins to produce the denture, they have less polymerization because there is no heat to enhance the reaction with almost 3-5% monomers which causes: irritation, reduced mechanical properties, higher solubility in water, poor color stability because of tertiary amine and high creep rate but less shrinkage than heat cure because of the less polymerization. (less polymerization ( less shrinkage) this doesn’t mean it’s better than heat cure. There is also microwave activated denture base material having the same composition, it reacts in 3 mins with similar properties but more expensive. Light activated type it’s the type we used in the lab., is not pure PMMA because they contain urethane dimethacrylate, the curing agent is a certain light with 400-500 nanometer wavelength, and the photo initiator is camphor- Quinone-amine. This material is used in monomer-sensitive patients, it has reduced shrinkage and mechanical properties and poor bonding with teeth, we can add some fibers or resin and fillers strengthen the denture base but this may result in tissue irritation, poor bonding between the fibers and acrylic material, and esthetics, stress concentration, increased working- time, and some handling difficulties. 

Acrylic is not radio-opaque so you can add some radio-opaque material like barium sulfate but this reduces the strength and may cause cytotoxicity and poor esthetics.

Denture base production technique:

We now refer to heat cure PMMA. Always wear gloves because the monomer is irritating. Mix the powder and liquid with the proper ratio so that the material passes from sandy to sticky to doughy, then mold it and put it inside the flask and separate it into sheets and cut it into small pieces and place it in the mold. Then close the 2 parts of the flask together. Remember that you must use excess material (not very excess) to make sure the flask is not under filled with the material. Closure of the flask will force the material out, so we remove this excess part and we open and close and remove excess material until we have complete closure of the flask. This is called Trial closure. Now we put it in the oven on a controlled temperature. Now please refer to the slides to see the procedure.



While looking at the pictures in the slides the dr noted: 

* The lower part of the flask has the cast with the 1st pore. 

* The upper part of the flask has the teeth with the 2nd and 3rd pores.  

* There is space for the denture base after removal of the record base and wax. 

Steps of producing the final denture:  

1- Flasking: 

* Mix the powder and liquid in a ration 3:1 by volume or 5:1 by weight. 

The ratio is extremely important because otherwise some of the material will remain unreactive, or the strength of the material would be compromised.  

* Put the mixture in a jar and keep mixing until it becomes in the doughy state. (not too flowy, not too hard) 

* Mold the produced dough, flatten it, and cut it into pieces, and then place the pieces inside the flask. 

* Put polyethelate sheet to facilitate separation of the molds later on. 

* Apply pressure, then remove all excess material produced. 

* Apply pressure again until the flasks close completely.  

* Place it in the oven. 

* Take it out after curing time has passed, and let it cool slowly to room temperature.  

Slow, gradual cooling (bench cooling) is more preferable than sudden cooling because sudden cooling might cause permanent dimensional changes and creasing. 

2- Deflasking:    

Opening the flask and separation of the denture with cast from surrounding mold. 

* Remove the mold from the flask. 

There are different methods for removing the molds from the flask. The easiest one is using a special ejector.  

We will end up with the denture base and casts, surrounded by the molds with the pores that we have done earlier.  

* Remove the third layer stone cape to expose the occlusal surfaces and incisal edges of the teeth, basically to see where the denture is inside the mold. It is very easy to remove because it’s usually thin.  

* Make four cuts in the mold. Two in the canine region and two in the posterior region.  

* Cut the stone around the denture using a special saw.  

* Remove the plaster away from the facial surfaces of teeth with a plaster knife. 

* Trim the stone away from the lingual surfaces of the teeth. 

* Brush the remaining denture and cast with soap and water, and remove any residual plaster.  

This technique of deflasking has two advantages: 

1- It prevents breaking of the teeth of the denture. 

2- Prevents lifting of the denture from the cast.  

We want to keep the denture on the cast because the cast has indexes on it, which helps to reproduce the relation between the (denture + cast) with the articulator, resembling the relation between denture and TMJ in patients mouth. 

After putting the dentures back on the articulator, occlusal adjustments and making sure of centric and eccentric relations can be achieved. This is called Laboratory Remount. 

3- Laboratory Remounting:  

In this step restoration of the original relation between the denture and articulator can be guaranteed because of the indexes.  

Laboratory remount is a very essential step in denture making because there are so many causes that would lead to occlusal errors, some of which are: 

* Changing in the state of TMJ since bite registration was taken. 

* Inaccurate interocclusal records taken by the dentist. Inaccurately taken bite registration.  

* Errors while transferring the relations from the patient to the articulator.  

* Ill-fitting record base. 

* Changing of the vertical dimension on the articulator. 

* Incorrect arrangement of posterior teeth. 

* Dimensional changes in the wax after setting up of the teeth (especially during the festooning).    

* Failure to completely close the flasks during processing or the use of too much pressure. 

* The expansion of the invested material during processing (sometimes gypsum expands during setting). 

* Polymerization shrinkage of the resin and stress release at deflasking.  

* Heat generation during finishing and polishing.  

4- Occlusal Adjustment:  

After laboratory remounting of the dentures with the casts back to the articulator, the dentures are ready for occlusal adjustments. There are a number of rules that should be followed to makes sure that occlusal inaccuracies are corrected properly, which are: 

1- Restore the Vertical Dimension.  

2- Refine Centric Occlusion.  

3- Correct working and balancing occlusion in Lateral movements.  

4- Correct Protrusive Movements.  

The base of the cast and the cast are attached to the plaster mounting because they should be kept stable in place 

Now you can do occlusal adjustment 

Rules for selective grinding “the means by which selective grinding should be done “: 

 First the condylar element of the articulator should be locked in centric relation and the articulator should be closed 

You correct the changes in the vertical dimensions then the centric relation and finally the eccentric movements (you should follow this sequence ) 

Articulating papers are used to mark the areas of premature contacts .We have different thicknesses and shapes of articulating papers , we use a horse shoe shaped articulating paper with a thickness of (60-80) micro meter.

For example if in centric relation you used blue side of the paper for the upper then you should use blue side for lower in eccentric relation.

you write a note to remind u which color is for centric and which color for eccentric 

 by using a straight hand piece with a small acrylic pair , remember it should be small otherwise you will be cutting the structure of the tooth 

*** to restore the vertical dimension of occlusion 

If the incisal pin is not touching the incisal table then the vertical dimension has been increased 
due to premature contacts which should be grinded to restore the original vertical dimension 

What you need to do is to place the articulating paper between the teeth and there will be some marks appearing on the cusps that should be grinded 

Don’t grind the cusp tip unless it’s high in every exertion but rather we would use the fossa and the cusp incline 

If the cusp is very high we  grind the fossa while if its high with lateral shift we grind the the cusp incline 

If the cusp is slightly high you can deepen the opposing fossa 

You continue with this procedure until you obtain correct vertical dimension 

*** Centric occlusion : In normal occlusion contacts are between functional cusps which are upper 

palatal (should be in the grooves of the upper ) lower buccul ( should be in the grooves of the upper) 

To adjust centric occlusion we put the articulating paper between teeth you close the teeth and “tab” the teeth together and you flip it then we do lateral movements. This way have recorded both centric and eccentric “

If the cusp is marked with tow colors then it’s high in both centric and eccentric then you have to reduce the cusp itself (the inclines not the cusp tip ) 

If the cusp is marked with one color (the centric color ) you just deepen the opposing fossa 

The net result will be even contact in the centric relation between all functional cusps 

Eldoctora recommends that if you don’t understand the rules you better memorize them and when you will apply them you may understand them better 

Reduce the teeth until the incisal pin is touching the incisal guidance ,we should check if the contact is uniform and anterior teeth  shouldn't be doing contact.

In the slides:-

There is a heavy contact on palatal cusp and no contact on the other cusps so we need a uniform contact .

We check the movement and if we had 2 colors then we make deepening to the opposing fossa until we reach an even contact.

REFRESHMENT:-

In eccentric (lateral) movement we have a working side an a balancing side.

The working side : is the side where the movement is toward it.
 * if u move the mandible to the right  so the working side is the right and the balancing side is the left  side.

On the working side the cusps that should be in contact are" buccal with buccal and palatel with lingual"

On the balancing side the cusps that should be in contact are "the buccal of lower with palatal of upper"

*if we had contact on the working side and no contact on balancing side so we have to remove from the high contact areas in the working side from the non functional cusps " buccal of upper and lingual of lower"

This is called ( BULL RULE) .

*If there is contact on the balancing side but not on the working side this is called the premature contact between the functional cusps on the balancing side. So we have to remove from the balancing cusps from the   incline of the cusps  we have to be careful while trimming coz they are  functional cusps.

“If the epiduracis on the balancing side u have to be careful not to make major changes on the functional cusps.   we remove from the lingual slope of the buccal cusps and the lingual slope of the buccal cusps eccentric holding cusps so grind carefully and don't grind the cusp tips” hada eli en7aka 7arfyan .

Then you have to adjust the protrusive movement ( check ant. First then post.) the incisal edges of the lower with the incisal edges of the upper and there should be a balancing contact posteriorly. 

If there is contact anteriorly but not posteriorly we remove 
from the lower anteriors either from the incisal edges of the lowers or the palatal incline of the uppers but never the upper incisal edges.

This will never change the vertical dimension because the vertical dimension is affected by posterior teeth.

*If there is contact posteriorly but not anteriorly we remove from the post.(non functional cusps + mesial incline of mandibular cusps and distal incline of maxillary cusps) this is because when we have protrusion lower teeth will go ant. and the point that makes premature contact is between mesial incline of mandibular cusps and distal incline of maxillary cusps .

 Remember : that we want at centric occlusion the lower buccal cusp in the central upper grooves and the upper palatal cusps in the lower grooves.

After setting the centric and eccentric relations u put carbinan paste this material is for blinding the contact points with each other and it's a polishing material to remove all the debris after trimming .

Finally you place the table of the articulator and register the upper denture with the table. 
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