Cementation 

#cements
how to classify the cements:
-according to their use:
 1) provisional/temporary cement (soft cement): zinc oxide eugenol.
2) Permanent cements (hard cement): zinc phosphate cement, polycarboxylate, GI, resin modified GI, resin cement.
-according to the method of setting: (this classification 4 the permanent cements)
1)acid /base reaction (conventional cements)
2)polymerization (like resin cements: chemical cure, light cure, dual cure)
3)hybrid (like resin modified GI which has both polymerization and acid base rxns)  
how do these cements work !! 
Means of retention!!!
-Micromechanical bonding: Ex: Resin cements, just like composites it adheres by micromechanical bonding (Hybrid layer) so it requires acid etch as well as bonding agent and the cement itself
-Non adhesive bonding: Ex: zinc phosphate, it doesn’t have any adhesive properties  
-Molecular adhesion: Ex: Glass ionomer and RMGI, some sort of molecular adhesion occurs 
**********************another classification:
*conventional cements use the non-adhesive/micromechanical bonding. However; polycarboxylate and GI have a sort of adhesive properties to the crown ant preparation but this adhesive property is weak and not comparable to resin adhesive property.
Note: in those cements (polycarboxylate and GI) there's some sort of ionic interaction with the hydroxyapatite of the tooth structure, ionic bonds occurs but they are very weak so you cant depend on them for good adhesive properties  
*adhesive cements: Resin cements
Q: in relation to adhesive property which one is the strongest?!!
-Resin cements
What would you do to increase retention!!!( surface treatment ) 
1) sandblasting, highly effective, you sandblast your metal crown or your PFM crown 
2)tin plating (for gold and noble alloys cause they lake the oxide layer which is present in the base metal), if we decided to use adhesive cements(resin cement) you can tin plate the gold surface (which is very inert) so an oxide layer is formed which bonds to resin cements 
3)silica coating, we but then we but sialane coupling agent then the resin cement the adhesion occurs 
4)silanization
5)electrochemical etching, micromechanical retention increases 
**Note: you cant depend on these methods 100% , your retention comes from your preparation  
**the correct selection and manipulation of the cement has a major influence on long term performance of the cemented prosthesis 
In order to do a good cementation we should: 
-choose the proper cement
-know the powder liquid ratio 
-be very cautious with ur mixing technique & setting &working time
Zinc phosphate cement:
**The father of cements 
-it has been used a cement for along time and the first to be used.
(Long track record: have been used more than 100 years)
Its still be used nowadays because its very effective, but how?!
****Can be used in a very thin layer so it doesn’t leave any gaps between the tooth and the restoration
*****good physical properties, good compressive strength, but it doesn’t have any adhesive properties  
***It’s good conventional cement
-the first thing to cross ur mind when we talk about zinc phosphate cement its liquid form the phosphoric acid (ph2) 
there is nothing to be afraid of be cause its acidity is initial and it will disappear within 24 hrs and there are no evidence that it can cause harm to the tooth.
*we can use it for vital and non-vital teeth.
Advantages: 
1) long controllable working time 
2) the lowest film thickness (no gap on the margins)
3)the strongest compressible strength
4)resistant to water dissolution
disadvantages:
1)low tensile strength, on shear or lateral forces its brittle it might break and DE cementation occurs  
2)no chemical bonding
3)not resistant to acid dissolution
*** when we use zinc phosphate cement we depend only on the preparation geometry for retention  
recommendations:
-conventional crown and bridge 
-posts 
how to mix the zinc phosphate cements:
-clean very large and cold glass lab and incremental mixing  when you see increments on glass slab always think of zinc phosphate 
as we know the zinc phosphate cement has an exothermic reaction (acid/base); so we use the cold glass slab  to increase setting time in order to incorporate more powder (the acidity will be decreased and the physical properties will be much more better) we add it in incremental way until we reach the desired consistency. 
**** to decrease the acidity of zinc phosphate cement: zinc phosphate cement acidity comes from phosphoric acid which is the liquid so to decrease the acidity we can incorporate more powder in it to neutralize the acidity before luting, sometimes you would coat your preparation with either varnish or bonding agent     
Zinc Poly carboxylate cement:
*another conventional cement 
As cements are acid base reaction, liquid here is poly carboxylic acid (ph4).
- the polyacrylic molecule is larger so it wont penetrate the dentinal tubule that means it’s less irritant to tooth structure than zinc phosphate cement)
-still both of them their acidity is initial; will go within the first 24 hrs.
Advantages:
-Reasonable track record and working time 
-good compressible strength (but it’s less than the zinc phosphate cement)
-its main advantage that it adheres chemically to enamel and dentine?! (Reduced micro leakage and increased retention)  BUT not good as resin cement
*** GI and poly carboxylate could adhere chemically to both enamel and dentine  
-adequate resistance to water (also less than the zinc phosphate cement)

****It has good properties but still less than zinc phosphate cement; so the best one to be used until now is the zinc phosphate cement.


Disadvantages:
-lower tensile strength 
-deformation under loading
-difficult to obtain low film thickness
-not resistant to acid dissolution 
Recommendations:
-as a long term provisional cement: for example if we want to insert a bridge for 1 year (temporary) we can use zinc poly carboxylate cement because its weak and has a low tensile strength, you could take out the crown or bridge after luting sometimes we can mix it with Vaseline 
Upon mixing the consistency becomes very viscous like a honey, but once you but it inside the crown and you put pressure twining for this layer occurs (shear thinning)     
(the dr. said that she can’t relay on it for permanent cement but still some dentists use it as a permanent and it’s classified as a permanent cement and when they develop it they were afraid of zinc phosphate acidity but until now there’s no evidence that it may cause harm to the tooth structure because it’s acidity is initial it will go away)
Glass ionomer cement:
· Its either produced as powder and drops or capsules
· Liquid and powder, liquid is poly carboxylic acid (poly alkenoic acid), sometimes it's incorporated with the powder so the liquid is sterile water!!!  
advantages: 
-same as the poly carboxylate
-cariogenic effect ;fluoride release 
-slight adhesion to tooth structure (minimal just like poly carboxylate cement)  
disadvantages:
1-moisture sensitivity (instable with water) :I the initial phase of setting it’s very sensitive to water to absorb or lose, GI can acquire or release its water consequently its very sensitive in the early stages of setting
· Low tensile strength 
· Not resistant to acid dissolution 
· Initially it has acidity similar to zinc phosphate 
· Post-operative sensitivity, caused by dentine desiccation (it pulls the water out of dentine after luting in vital teeth)>>>>Very common   
Recommendations:
-cementation of crown in pt with high caries rate 
· Maybe used as an alternative for zinc phosphate 
Resin modified glass ionomer cement:
- either mix or clicker 
-it’s a hybrid material (between conventional and adhesives)
-Its consists of GI and small amounts of light cure resin 
-introduced to overcome moisture sensitivity of & improve its properties (physical properties), so its better than GI in terms of mechanical properties and sensitivity to water 
Advantages:
- Good compressive strength and tensile strength  
-still it releases fluoride.
-Resistant to water dissolution.
Disadvantages:
· Short track record 
· May expand and crack under porcelain due to water absorption and consequently expansion, be careful when the crown is made of all ceramics, this applied to both GI and RMGI but especially RMGI   
Recommendations: 
-we use it for metal crowns & metal fused to porcelain crowns.
Resin base cement:
- resin matrix which could have any type of resin either bis-GMA , UDMA and a filler 
·  -its similar to composite 
· - filler content is less than composite >>>lower viscosity so we can use it as a cement
· - used in conjunction with dentine bonding agents 
· - available in self, light, dual cure 
· ****When do we use dual cure resin cement??!!!!
· in the places where you can guarantee that the light will reach, EX : cementation of fiber posts, we can use self-cure for fiber posts    
**** Due to high tensile strength and bonding to dentine the preparation geometry is less important (the dr. said forget this sentence, we can't increase our taper just because we are using resin cement  ), however, if we have minor problems in our preparation (retention) then we can use resin cement
****Dr. Suzan is talking about 4 pics, they includes indications for the use resin cements (never use zinc phosphate for them):
1- Veneers (very thin veneers (lumineers) they doesn’t bond to the tooth unless resin cement is being used)
2- Inlays and onlays , ceramic onlay and inlays 
3- Adhesive bridges: Resin bonded bridges, mistaken by mireland bridge 
4- Fiber post
· They have the ability to bond to enamel, dentine, metal and porcelain by different means:
*enamel and dentine: micromechanical bond 
*Ceramics: hydrofluoric acid application then silane coupling agent >>> chemical bonding to the resin cement 
*metal: tin plating then silica coating then the silica is bonded to the resin chemically  
   Advantages:
· Very good compressive strength 
· Very good tensile strength (the only cement)
· Resistant to water dissolution
· Relatively resistant to acid dissolution 
· Can enhance the strength of ceramic restoration 
Disadvantages:
· Needs complete isolation 
· Very sensitive to moisture
· It has a variable film thickness 
· Excess material is difficult to remove sometimes so you have to remove it interproximally before the final set, so you put your crown then few seconds of curing then you take it out (the excess interproximally)  by floss or probe
**** this is only applied to resin cement, the other cements you have to remove the excess after the final setting    
Recommendations:
- It’s the material of choice for veneers, onlays and bonded crowns and bridges 
- Poorly retentive preparations 
******important notes: 
· Any cement should be manipulated according to manufactures recommendation's especially the powder: liquid ratio and the mixing technique 
· Each cement has its advantages and disadvantages and should be chosen based on these advantages in a given situation
· None of these cements can overcome inadequacy of poorly designed restoration ( cements are not magic ) 
· There's no ideal cement 
****cementation technique:
· Don’t attempt cementation if the patient complains signs and symptoms 
· Remove the temporary and clean the tooth from all temporary cement 
· Crown should be clean by ultra-sonic bath 
· Crown is dried 
· Isolate the tooth and dry it and if you want to apply resin cement apply acid etch and bonding at this stage 
· Sometimes you have to give the patient anesthesia if the patient complains pain from air 
· Inform the patient that he might feel pain for the first few minutes 
· Mix the cement 
· Lute inside the crown
· Insert the crown 
· Don’t depend on the patients bite, depend on your hand in placing the crown properly and apply pressure
· Tell the patient to bite (after few minutes from placing your hand)  
· Remove the access ( if the cementation is good then the excess must be founded in all around the crown), probe bucculy, floss interproximally > don’t snap it in and out just in and then you withdraw it 
· Check occlusion     
*** once the prosthesis s cemented the changes that can be done are limited , sometimes we can use weak temporary cement and allow the patient to try it for a few weeks for esthetics speech function before we do cementation
****cementation of posts:
· It's hard to access the canals 
· Some GI applicators has a long tips so you can insert it into the canals and start injecting don’t pull out the tip until excess material is coming out of the canals
· If there's no tip we can push the cement inside the canals by Lentulo spiral(we fix it on the low speed hand piece, put the cement on it and inject it inside the canal) then we put cement on the post itself and then we insert it into the canals 
· We might use files explores to cement the posts if there's no Lentulo spiral
· Remove the excess after the setting of the cement
*** We can use resin cements in posts because it bonds to the tooth structure and it might exert stress breaking >>>decrease the possibility of root fracture
When do we face problem in cementing posts?
During the cementation of cast posts cause it doesn’t have an exit for the excess cement (vent), so root fracture might occur, however, prefabricated posts do have vents! 
***inlays and onlays cementation: 
We have to prepare them first before cementation by hydrofluoric acid and silane coupling agent and the tooth by phosphoric acid and bonding agent then we do the resin cementation 
The End
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