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Liners and bases 

Liners and bases are materials that placed between dentin or some times the pulp and restoration to provide pulpal protection or pulpal response.

We talked about dentine that composed of dentinal tubules and peritubular dentin ,and we said that D tubules are open at DEJ, so when we do cavity preparation we enter into E & D.
Remember that if caries does not reach D , there is no need for cavity preparation.

When we do cavity preparation , dentinal tubules are widely open, and this coz sensitivity when we put filling material.

We know that dentinal tubules has nerve endings and pain sensation through osmotic pressure.

So, the goal of liners and bases to do obstruction of part of dentinal tubules, so post operative sensitivity less.

And we will talk about sensitivity for what , that means the types of response ; mechanical or thermal or electrical or chemical or combination of those.

In addition to bases and liners obliteration, part of obliteration of D tubules during cavity preparation through the D smear layer.

D smear layer: its layer from cut particles of D & E , its debris that we have when we do cavity preparation.
Part of this layer obstruct D tubules ,and the remaining opening we will see how to obstruct it, to reduce sensitivity.

Pulpal protection:
Its aimed to:

1)chemical protection 

   From residual reactant that diffuse through out restoration or oral fluid that may penetrate leaky restoration.

Any filling we use , its chemical material , un reacted part that not fully set , it may affect the pulp.
2)electrical protection
Like amalgam or gold restoration which are metals so they are electric and thermal conductors, so we need isolation to protect the pulp from this.

3)thermal protection

4)mechanical protection 

   When we have very thin remaining dentine layer, during backing of amalgam we do forceful condensation, so we may disrupt this thin layer and enter the pulp .
So we need to put base ( mechanical protection usually bases not liner).

So when the base set it will be hard enough to fight against condensable force, and protect the pulp.

5)pulpal medication

   We will talk about materials that do pulpal medication.

-Protection need depend on :

1) extent and location of the cavity preparation.

2) restorative material we use.

That means how much depth of the caries, thickness of D & restoration material used, all that determine what we need either liner or base or nothing.

-thermal protection usually needed when we use metallic restoration.( coz its thermal conductor)
-thermal insulation is proportional to the thickness of the material. when the thickness is increase then thermal insulation is more.

- 2 mm of D or equivalent thickness of the material should be present to protect the pulp.

So if the thickness of D is 2 mm or more so we don’t need protection of the pulp, but if the thickness less than 2 mm so we need protection; liner or base.

-becoz this thickness is not always there, like when the caries is deep so its closer to the pulp.

So it may become only 1 or 1.5 mm, sometimes its acceptable.

-material used for thermal protection should be hardened by chemical reaction not light cure material.

- pulpal medication 
Two imp aspect:

1)relief pulpal inflammation

2)facilitate dentinal bridging over physiological fall of the pulp.

   So physiological protection are produced.

-some times we has only 1 or 0.5 mm or nothing(it means exposure of the pulp).

- pulp exposure 

  Either:

1)traumatic exposure: it means that caries does not reach to the pulp, it happened  becoz wrong removal of D when we are working.

2)pathological exposure: cozed by caries that reach the pulp.

- very important terms:

# traumatic & pathological pulp exposure.

#remaining D thickness.

- some materials can make tertiary D after a while, so it will have D between restoration and the pulp.

- 0nly one material that make D bridging & we can put it directly on the pulp which is Calcium Hydroxide.

-material that we use to relief pulpal inflammation: Zink oxide eugenol in certain concentration, this material relief symptoms of pulpal inflammation .

This just if the pulpal inflammation is reversible.

If its irreversible , we should do endodontic treatment.

-to distinguish between reversible or irreversible we should:

1)find deep caries .

2)taking history of pain from patient if it :

#reversible :sharp pain on hot , cold & sweet drinks that subside directly, so the pain induced by stimulus.

Usually when we talk about cold or even sweet drinks, we talk about sensitivity not pulpitis.

#irreversible: stays for long time, continues or spontaneous pain.

As general rule ;when we should have stimulus to feel sharp pain that subside directly after removal of the stimulus its reversible pulpitis ,the treatment is operative treatment.

But if it irreversible then root canal treatment is required.
- liners : are relatively thin layer that are used to provide barrier to protect D from residual reactant diffusing out of restoration and oral fluid that penetrate leaky restoration ( chemical protection).

And they also contribute to initial electric insulation ,generate some thermal protection and in some formulation provide pulpal treatment.

-needs for liner:

Not in all the cases we need liner, we need it in pulpal extended metallic restoration that are not well bounded to tooth structure and that are not insulating, such as amalgam and gold or in other indirect restoration.

-if the restoration is deep, only remaining 0.5 or 1 mm thickness of D, we don’t use calcium hydroxide (we use it when D thickness less than 0.5mm ) , we use another type of liners which is varnishes.

- direct composite restoration or indirect composite or ceramic restorations or resin modified glass ionomer are routinely bounded to tooth structure that’s why we don’t need to place liners beneath them. 

-liners sub divisions :

1) thin film liner ; 1-50 microns in thickness.

# solution liners( varnish )

  2-5 microns in thickness

#suspension liners

  20-25 microns in thickness.

2) cement :

   200-1000 microns in thickness, selected for pulp medication & thermal protection.
- cement liner :

1) calcium hydroxide.

2) zinc oxide eugenol.
(later we will talk about another types of cement)
- cements are larger in thickness.

-solution liners ( varnishes )

Its ingredients are copal or other resin which is 10%  and the 90% composed of volatile ,non aqueous solvent either ether or alcohol or acitol.

So this material should be closed always.

* how to use varnish :
1) use cotton pallet and we put it in the bottle or we use pipette to put varnish on the pallet .

2)dry the tooth structure coz varnish not aqueous , so if there is water on the tooth, it will not spread over tooth structure .

But you shouldn’t desiccate (mean not excessive drying ), its coz post operative sensitivity.

We should do gentle dryness.

3) put two layers , after first layer wait 10 sec ( until excess material evaporate then we apply another layer.

4) apply filling material.

-we don’t need to dry varnishes coz the percentage of volatile material is high. 

So its evaporate and the resin remains.

- the surface of the tooth should be dry so the wetting (I think by varnish) of the surface become more.

- we put it in two layers coz its hydrophobic material and the first layer may not cover all the area we want so we put another layer.

- varnishes the only material that can be on the walls of the preparation , other lining material we put them on the floor of the cavity , either pulpal floor or axial wall (surface toward the pulp).

- varnish we put it on the wall coz its very thin layer and its difficult to control , its impossible to avoid putting on walls while putting on the floor.

- suspension liner :

Produce the same effect as solution liner, but they dry more slowly and produce thicker film.

Both types of liners (solution & suspension liner) are often extended over cavosurface margin of the preparation ,excess material are not necessary, but it hard to avoid.

So even we have excess material its ok. Coz its very thin layer.

-eugenol one of the substituted phenolic moieties compound that is slightly acidic, the acidity which give the effect of this material.

It produces palliative effect( palliative :relief pain )on the pulp when used in low concentration .

They remove discomfort resulted from mild to moderate pulpal inflammation .

- high concentration is irritating , we cant give them in high concentration .

- a lot of patient come to the clinic know about the effect of eugenol.

=eugenol ) قرنفل)  
 Patient may use it at home ,when they feel pain, they put it on the cheek, in the sulcus.

It reliefs the pain of the pulp coz its away from the pulp by E & D barrier (so its not in high concentration) , but there is chemical burn on cheeks (no barrier so high concentration), coz its irritating when applied for long period and in high concentration.

-several cement , bases and liners result from rxn between zinc oxide and eugenol

- zinc oxide eugenol can used as:

#temporary cement for condensating temporary crowns and bridges.

#it may used as base, if we use quick setting

# we can use it as liner

-in liner more amount of eugenol is released over period of several days, so they used in relatively deep preparation, coz they remove feeling of pain if we have mild pulpitis.

- calcium hydroxide are based on rxn between ca ions from calcium hydroxide particle and phenolic moieties on monofunctional or multifunctional molecules , they are formulated to under go chemical setting rxn but allow minor amount of calcium hydroxide to be released from liner surface to produce the desirable effect which is reparative D formation .

 ( reparative D= tertiary D)

they are used in deeper portion of the preparation or when pulp exposure is suspected , it encourages dentinal bridging and they may degrade severely over long period of time.

That’s why they do not provide any mechanical protection to the pulp and that’s why they should be removed completely when we change the filling and put fresh material (if it needs) before putting definitive restoration .

-Pulp capping : 

1- direct 

2-indirect 

- if we find deep caries and we removed the last infective dentine layer and we left the smooth and uninfected Dentine layer that doesn't has bacteria because we have suspected that if we remove this layer then pulp exposure happen, so we left it over the pulp floor or axial wall , and all the walls are clean we put calcium hydroxide liner on it to form reparative dentine it's called indirect pulp capping coz we put it on soft layer of dentine and we don't reach the pulp. 
We do this when there is a revisable pulpits 

- as we take in the pervious lectures last layer of caries composed of soft uninfected dentine 

-tertiary dentine we make it when we put calcium hydroxide ,

 if there is pulp exposure either traumatic or pathologic , but the exposure should be in certain size ( less that 0.5 mm ) that mean if we have one drop of blood and then stopped while doing cavity preparation and no continuous bleeding happen ( small exposure)or maybe there is no bleeding but we see very deep point that reach the pulp in this case we can put calcium hydroxide over that point ,there is no symptoms if irreversible pulpits that's called direct pulp capping , coz we are directly over the pulp , that's mean there is zero dentine thickness in certain area not all the area .
- As we said calcium hydroxide the only material that we can use it like this .

- Newer liner that placed less emphasis plupal medication and more in chemical protection by sealing adhesion and mechanical protection . Sealing ( of this new liner ) is the most important property coz  there is  no post-operative sensitivity and no need to pulpal protection .

 - Ceramic or polymeric material provide excellent thermal insulation .

- newer composition it's relay on mechanical through strong acrylic resin matrix and relief of eugenal or calcium hydroxide ion almost impossible . ( that's mean when we use calcium hydroxide and eugenol with material that will bonded to tooth structure ( like composite or other resin materials ) we cancel the effect of CH and eugunol coz they don't permit to release calcium ions or eugunol so it's use less , and because of that we don't use it with composite ) .
- we can do direct pulp capping then we put layer of glass ionomer then we put the composite so we can do pulp capping with composite , we don't put  CH directly under composite ( we put between them glass ionomer base) .
- cement bases typically 1-2 mm ,they are used to provide:

1)thermal protection for the pulp.

2)mechanical support for the restoration by distributing the stresses form the restoration across under laying D surface, this mechanical support prevent disruption of thin D layer over the pulp during condensation of amalgam or cementation of indirect restoration.

- metallic restoration may benefit from seating on sound D peripheral to the lined or based region

- various liners or bases may combined in the same preparation, that means we can use CH with zinc oxide eugenol or with glass ionomer base, depending on:

1)depth of restoration.

2)type of restoration that we use .

- cement types:

1)glass ionomer.

2)zinc oxide eugenol .

3)zinc phosphate .

4)zinc polycarboxylate .

- each material has specific way to use, not the same way for all of them ,coz each material has chemical properties that different from the other.
For example:

Zinc phosphate cement and resin reinforced zinc oxide eugenol were widely used for bases in 1960s , its very old materials so there properties are well researched and well known, so until now what ever the new materials discovered, we still use it coz their properties and long term effect are well known.

Later they started to use glass ionomer cement, highly modified forms of glass ionomer provide chemical adhesion ,good mechanical strength and rapid achievement of the strength.
- we will talk about glass ionomer next week in details.

- previously in deep preparation ,CH liner was used then base added to  provide mechanical support, coz we use CH when the thickness of D is very thin ,so we need mechanical support by base , and the walls will covered by varnish except when we use zinc phosphate cement , the varnish will be applied before the base.

- nowadays both light cure CH  and glass ionomer are used to line and base the cavity.

that mean if the procedure was in deep preparation ,first we put CH , after that depend on the base we will put.

if we use zinc phosphate cement , first we put varnish liner then we put zinc phosphate cement as base then the filling over it .

why?

Coz zinc phosphate is acidic ( PH is low ) initially so we need to protect the pulp from this acidity, so we put varnish underneath.

-but zinc poly carboxylate :

We put CH then zinc poly carboxylate base though its acidic , becoz the molecule size larger , so it wont penetrate the D tubule so no effect on pulp, then we put varnish liner to protect the other areas and the margin of the cavity , then we use definitive restoration

-all what we talked about is for amalgam.

- in composite , we cant put any thing underneath it except glass ionomer, coz zinc oxide eugenol affect the setting rxn.

And the two other materials which is zinc phosphate and the zinc poly carboxylate , they will not bind to composite , so composite will not bind to the cavity , coz large part of the cavity covered by base material.

But glass ionomer can be acid etched and composite bind to it ,that’s why we consider it as the tooth structure.

-question was asked but I did not hear it at all but the Dr said:

We don’t put CH on all the surface , just on the part that need direct or indirect pulp capping .
But I think he or she was ask about binding of composite to CH.

-Another question about combination of liners and bases ,we talked about it in details above.

-most of the cases we don’t use any thing ,we just put varnish then the filling.

We have to 1 mm D thickness ( in this thickness we just use varnish)

- the Dr show to us tables from our reference book .
- we can put CH underneath composite , if there is need for pulp capping .

Another thing we can put underneath composite , which is glass ionomer.

- reinforced zinc oxide eugenol can be used as base underneath amalgam , surly not underneath composite ,coz it inhibit the setting rxn of composite .
-the need for specific type of liners and bases depend on :

1) remaining D thickness .

2)consideration of adhesive material.

3)type of restoration we use .

- in shallow teeth excavation ( we are just below the DEJ ) there is no need for pulpal protection , other than need for chemical protection .

- for amalgam restoration , D is coated with tow thin layers of varnish, and single coat of D sealer or D bonding system.

- in the clinic , usually , we don’t use D bonding system , we use varnish then amalgam directly .

- for composite restoration , we only do acid etching then bonding agent  then the composite .
- in moderate tooth excavation for amalgam restoration that include some extensions toward the pulp  we apply zinc oxide eugenol to provide some thermal insulation and to release some amount of eugenol or CH to provide pulpal medication this stair devil (I think the Dr mean that’s not easy, so we do the next steps ).

Now we stop doing this , if we have moderate tooth excavation we deal with it as shallow cavity ( it means using varnish then amalgam , but composite apply it directly )

- if the remaining D thickness is very small (less than 0.5 mm) or there is pulp exposure has taken place then use CH.

If tooth excavation is close to the pulp then we need to use cement base to provide mechanical support to the pulp .

If the cavity was very deep or there is pulp exposure , then we need to put  CH then base what ever its type then varnish then definitive restoration ( there is exception the Dr will explain later , so this in general) this is for amalgam.

- but composite its very easy ,we just do acid etching then apply bonding agent and cure it  and finally put composite .

unless the cavity is very deep and the remaining D is thin so we can use glass ionomer base or resin modified glass ionomer (don’t forget that only those bases we can use with composite ).

- the depth of the cavity don’t detect the type of restoration we use , what detect is the following :

1) aesthetic .

2) ability to isolate .

3) provisional on what the patient want ( it means it depend on the patient wants), if the patient don’t want amalgam , coz it is need crown lengthening and expose the margin to make good isolation.
- nor depth either oclusal extensions determine the type of restoration we should use , coz we can do the same extension and the same depth for both composite and amlgam .( here composite mean the new generation that have good quality ).

- liners and bases under composite restoration include :

1)resin modified glass ionomer .

2) compomer ( wich is our topic nxt week).

3) flowable composite : unfilled, come in guns .

   So we just acid etch the tooth then apply bonding agent until dry ( I think Dr mean until cures ), finally composite on the top of it .

4) we use CH in pulp capping.

* all this material provide seal that protect the pulp & to resist polymerization shrinkage stresses .

When the cavity is very large , polymerization shrinkage is very high when we put it as one block  so we should put it in layers , else deepest layer will not cure if the thickness is more than 2mm .

So if we use the proper technique there s no fear of this shrinkage .

- survival of liners and bases under restoration :

 varnishes are relatively thin & brittle , so they provide chemical protection for couple of days to weeks .

DR asked :

If the varnish gone what should we do ? do we change the restoration every three weeks ?
Dr notes about this :

# D don’t close the space , coz D bridging does not increase the volume.

# this space is only two micrometer but its space after all.
*its about setting rxn of amalgam , coz fresh amalgam leak out .

so I think this what close the space.( I try to find it , but I could not find full answer)

 any way Dr will tell us nxt week.
- sealer maintain there integrity better than varnish.

- bonding agent survive for many yrs .

- liners and bases may be sufficiently intact to limit the access of tooth repreparation to only the out line, when we remove the old restoration material .

- CH may continue to dissolve and lose 10-30%from their volume over 10 or more yrs .

So when we remove the filling , always remove the liner and place fresh one.

*Reference :

Art and science book

#ch 4: pages 170-177

#ch 11: page 499

The Dr give us an article conclude what we talked about this lecture .
This is really very long sheet.

I put some notes to be easy sheet for you.

(D = dentine
 E = enamel

 CH = calcium hydroxide 

 Coz =because ).

Don’t say oh God I have a big problem ,but say hey problem I have a big God.

Samah omosh
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