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Last lecture we talked about liners & bases now we will talk about glass ionomers :-

1. Terminology and classification "types & when we use each one of them"
2. Composition, structure, and properties
3. Clinical considerations
(Glass ionomers are materials consisting of ion-cross-linked polymer matrices surrounding glass-reinforcing filler particles.)

Glass ionomer is used as liner or cement as a base material or as a filling material ,, might be capsulated & if it is capsulated then we need an instrument which is the composite applicator ; it looks like an amalgam carrier ..
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Then we put it inside the cavity … & this is the easiest way to apply calcium hydroxide 2 the cavity COZ it's a flow able material , we can't adapt it like we did in amalgam & later on in composite =) 2w momken teje as liquid & powder which is most used in cement l2no we need a thin consistency of the material to be apply to the crown o lzem te3rafo eno fe uses tanyeh in pediatric dentistry e.g. ) bn3mal cementation 4 the crown …

TYPES OF GLASS IONOMER :-
1-conventional auto-curing glass ionomers cement (liners, bases, cements)
2-metel modified glass ionomer 3adtn bkoon silver reinforced glass ionomer & it's used as a permanent material like filling or for core build up sometimes l2no ma fee ela had el choice el sbab eno ma r7 ykon 3ena retentive form bel cavity either 2 use amalgam filling OR el cavity can't be enough isolated 2 put composite so bnetar nest5dem el glass ionomer f bel posterior teeth momken nest5dem el silver inforced one which is stronger than el glass ionomer el 3adeee el sbab eno el glass ionomer el 3ade el wear resistance tb3o 8aleel & under the occlusal forces the shape of filling will change so that we can't use it as a permanent material , we just use it for example in core build up 3l$an later on n7o6 crown 3la el tooth 2w bne5ta9er o bnest5dem el silver inforced one o bne3taber-ha a permanent material =>

3-Light-cured glass ionomers (liners, bases) 

4- resin-modified glass ionomer 
5-polyacid glass ionomer resin composite (compomer)

* 4&5 hdool el two materials 3ebara 3n combination between el composite o el glass ionomer fhome bya5do mn el good qualities of both of them o be8alelo mn el disadvantages el mwjodeh fehom …. Ok 
___________________________________________________________

1-conventional auto-curing glass
3ebara 3n liquid & powder , hydrophilic , aluminosilicate polyacrylic acid with high fluoride content which react with polyalkanoic acid ,, fluoride is free beyond the matrix so it's able 2 come out of the restoration & return 2 it so the restoration can be graded as (fluoride free???) , el advantage that the fluoride release is called sometimes as cariostatic material y3nee if we put it inside the cavity el patients ele 3endhom high caries rate it might reduce el caries at the surrounding areas … 

((hl2 kman $wy :P r7 ne3raf eno the fluoride release & uptake last only for the first 24 hours 3$an hek 8lalo mn 2hameyet el glass ionomer as a cariostatic material l2no el fluoride movement ma be6awel o ma bt9'al in high concentration so the effect is not strong as they thought before )) 

Hl2 bema eno el material hydrophilic we have to protect the surface with a layer of resin 4 the following reasons :-

1-water uptake , water make 24% of the restoration & can easily be removed or uptake SO dehydration or absorption of water could happen during the first period before we got complete sitting of material =>

2- calcium polyacrylate chains are highly soluble in water so we protect it SO no water uptake can occur …
____________________________________________________________

** Minimal carving with sharp instrument should be done after the filling is put with a delay ,, r7 tesm3oo bel clinical eno el finishing of the glass ionomer is delayed after 24 hours 7ta y9eer fe complete sitting , so when we place the material we do an initial shaping using the carver & later on we recall the patient after 24 hour o bne3ml el complete finishing of the material  -_- 

Thanx to hadeel sala7 I will complete the sheet due to some problems in the record.  

2- resin-modified glass ionomer 

It's a combination between the composite &  glass ionomer , they show fluoride uptake & release of the conventional material ,, the  set of the resin component is light  activated so part of the sitting reaction is chemically cured &  the other part light cured (resin component). 

The resin makes these materials more using friendly than the conventional type. These materials bound chemically to the resin component of composite so the only material we can use it under the composite is the glass ionomer. 

If we compare this material with composite we will find that  Composite has more color stability While glass ionomer has less shrinking polymerization reaction due to chemical reaction and water uptake during the reaction ( this is a good advantage). 

 They are indicated to use in class I ,, II  and V in primary teeth 

We need  glass ionomer in primary teeth especially when there is root caries or in posterior teeth where there is difficulty in isolation which is important to composite  so as mid way between composite and amalgam we use it. 

there is some self  adhesion with these materials but more reliable  bonding will take place while using  hydroxyethyl methacrylate (HEMA) this material like bounding agents  we put it under these materials . 

dynamic interaction can still occur after the sitting of these material coz as we said they have glass ionomer component they can be porous to pulpal fluids. 

polyacid glass modified  resin composite 

mainly contain composite and they do not set in dark coz the composite ratio is more than glass ionomer , they are designed to absorb water to allow the setting reaction of glass ionomer occur, these material more tolerant to moisture than conventional composite " like the previous type" ,, they are hydrophobic so in order to bound to tooth structure we need hydrophilic system ,, also they use intermediate bounding agent to facilitate the bounding ,,, these 2 materials need bounding agent (resin-modified glass ionomer & polyacid glass modified  resin composite )  , in conventional  glass ionomer not necessary to make conditioning 4 the surface before using it but u can use the same acid which come with the glass ionomer to make this step ,, ( ya3ne hay el 5o6weh msh daroryeh hoon bs eza 3melnaha bkoon a7san ). 

What are the advantages of glass ionomer filling material?? 

1. seal well. 

2. Bound to enamel and dentine. 

3. Bounding strength 6-12 MPa (less than dentine bounding agent ) .

4. Place little stresses on tooth structure in setting.

5. Buffer acidic condition interfaculty. 

6. Fluoride release (still questionable???  )

Disadvantages: 

1. Esthetics (comparison with composite) 

2. Physical properties 

3. Less wear resistance ( like in abrasion lesions we cant use glass ionomer coz they will be removed after short period of time)   

4. Dehydration and cracking (this happen if we didn’t protect the surface of the material we can use petroleum jelly or by resin material)

Adhesion mechanism of conventional glass ionomer: 
Setting reaction is an acid -base reaction and the full strength of the material is not achieved directly also the maturation of the material  is slow and  take up to 6 month ( keep in mind that the acceptable setting in the clinic achieved after 24 hours) . 

The bounding properties of glass ionomer:

Glass ionomer is very sensitive to water uptake and dehydration , remember that immature glass ionomer can be protected from dehydration by  the application of (petroleum jelly) The first time of dehydration is white shocky appearance which occur at the surface . ( this  can be happened easily during impression making coz the patient open his mouth 4 long period). 

Bounding between glass ionomer and enamel may be stronger than the bound between enamel prisms especially when these are running parallel to the enamel surface. 

Always follow the manufacture's instruction about water: liquid ratio 

**high powder: liquid  ratio increases the strength to the cement and this will coz adhesive interference. 

**low powder: liquid  ratio will coz the cement to  set by drying out rather than the correct chemical reaction which leads to: 

1.  Reduce strength   2. Poor appearance   3. Questionable dimensional stability

After conditioning, the tubules open so it's possible to see 2-3 micro plugs of glass ionomer into them (like resin tags in composite) and this provide us some mechanical bounding in addition to chemical bounding ,, but remember that we don't use the same acid which we use it in composite !! It's different one .  

The use of strong acids is contraindicated coz they will coz exposure to the collagen network in dentine. But the use of poly acrylic acid as a conditioning materials is advisable coz it has minor effect on dentine, it just remove the smear layer without opening the tubules too wide.   
Conditioning the dentine during the restoration of teeth where little or no cavity preparation is required, some sort of cleaning must done since the tooth  my cover with derbies or plaque. (Ya3ne if there is no cavity preperation just clean the tooth surface before applying the glass ionomer) .

            Clinical uses of glass ionomer:

1.they are appropriate for restoring  cavity where  minimal  or no cavity preparation is  under taken (abrasion lesion in class V). 

2. Fissure sealant (in children) but u must know that usually we use flowable composite 4 this reason, only when the tooth has high risk of caries and it is not fully erupted we use glass ionomer and then when the tooth is fully erupted we replace it by composite .     

3. The material of choice of root caries. 

4. Can be use as base, cement and liners. 

Clinical technique for the use of glass ionomer fissure sealant: 

1. Proper isolation (although we say, this material is moisture tolerant we must applied proper isolation) 

2. Cleaning the tooth surface with 10% poly acrylic acid for 20 seconds.

3. Washing and drying the tooth. 

4. Mixing glass ionomer into flowable consistency .

5. Apply it along the fissure, and burnish the accesses materials.

Indications:

Material of choice on erupting teeth, should be considered as temporary measures and they are affected where a resin sealant can't be used coz a proper isolation is difficult 

( not always we use glass ionomer on erupting teeth as fissure sealant ,only when the caries rate is very high and we can't wait until the tooth is fully erupted to use composite, so to prevent the possibility to have caries we use glass ionomer).

Clinical technique for the restoration of smooth surface carious lesions:
1. Access to caries : sometimes the access to caries is difficult( like buccal surface of maxillary posterior teeth or on the distal surface and lingual surface of mandibular molars ) ,, always we try to keep the bur perpendicular to the surface where we prepare the cavity  for example , if we have difficulty to reach the posterior teeth we ask the patient to half close his mouth so the coronoide process will return posteriorly , the sulcus become wider and we can   put the hand piece perpendicular. 

2. Removal the caries, and usually it's difficult to know where to start and where to stop especially when there is staining in the teeth. An excavator or low speed round bur should be used. (We use low speed coz we usually deal with dentine like class V root caries, so we can't use high speed!)  We remove only carious area and soft infected dentine and leave white and brown hard spots. 

3. Application of glass ionomer cement.

4. Finishing.

Why do we need to restore smooth surface caries? 
1. Prevention (to prevent the caries to precede other areas). 

2. Restoration of the integrity of the tooth surface that will help in protection of the pulp.

3. Improve the appearance. 

4. Help in plaque control. 

As we mentioned before, glass ionomer can used in erosion and abrasion lesions , which occur on labial , buccal  and lingual surfaces of the teeth .
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  Etiology is unknown, vigorous tooth brushing may play role in the first , then chemicals affect the dentine so there is combination between erosion and abrasion in the same time. 

Choice of the restorative material: 

Since both glass ionomer and composite have the same shade at the tooth structure, so wt play the role in our choice??

Erosion: we might use glass ionomer or composite. 

Abrasion: it's contraindicated to use glass ionomer coz the wear resistance of it is weak.

Finishing burs (both composite and glass ionomer): 

White stone : high or low speed 
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 Diamond finishing tips: colored coded and there's shape follows the area where they used. Like flamed shape we use it in cervical areas if there is overhang. 
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Finishing disks: final shaping of the material on anterior teeth like class V  and  palatal area of anterior teeth.
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In posterior teeth we can't use the disk so we use the colored finishing tips ( red then yellow then at last step we use the white one ) and to make smoothening we use rubber tips .

Rubber tips: like white stones and we use theme with special paste to finishing the composite.

Finishing strips: sometimes we need them proximally .
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    Done by: Majd madani ( 

Good luck (       
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