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In this lecture we will talk about impression materials and how to make an impression.
Types of impression materials used : 
1. Elastomers ( rubber materials ) which include : polysulfide , polyether , addition silicon and condensation silicon
2. Agar agar : which is a reversible hydrocolloid material
 (
NOTES:
the 4 elastomeric materials can be divided according to its dimensional stability into :
Dimensionally stable material : poly ether and addition silicon
Materials of less dimensional stability : polysulfide and 
condensation silicon 
Irreversible hydrocolloids once set, they cannot return to its original physical condition, unlike reversible hydrocolloids whose physical condition is changed by temperature, i.e. 
The material is made fluid by heat and becomes an elastic solid on cooling.
A die is your prepared tooth on a cast that you can separate it and return it to the cast.
)When handled correctly, these materials can produce casts with sufficient accuracy and surface details for the fabrication of clinically acceptable fixed prosthesis













Alginate: 
 alginate is an irreversible hydrocolloid , and is not used as Cr & Br impression material because :
· it distorts easily
· it has low dimensional stability 
· it has poor production of details , i.e. inaccurate 
· it can be poured only once 
· unstable in disinfectants , because all hydrocolloids ( reversible and irreversible ) undergo imbibition and syneresis 
 However, alginate can be used to make an impression for the opposing arch.
Alginate should be poured within 15 min from taking the impression . It is totally wrong to put a wet gauze on the alginate prior to pouring , cuz the material would absorb the water from the gauze, and would change the dimensions of the impression. The right way to handle it is to put the impression in the bag , with a wet gauze next to it as this would provide 100% humid environment , so that the impression material neither absorb nor loose water. 
Agar agar:
· is a polysaccharide , hydrophilic material.
· it has low tear resistance like all hydrocolloids.
· Low dimensional stability due to water release and absorption  , and thus  should be poured  immediately , i.e. within 15 min , like the alginate.
·  requires special conditioning unit and equipment ,  i.e. it is set by manipulation of temperature ( it is fluid upon heating , and solid upon cooling ) , and thus  is taken in special types of trays with water coolant passing to solidify the material.
· Can be poured only once 

Polysulfide :
· The first rubber material to be introduced ( in the early 1950s ). It has a relatively better dimensional stability compared with alginate and other hydrocolloids , but still polysulfide and condensation silicon should be poured within one hour. So the dimensional  stability is not so much improved and still inferior to polyether and addition silicon. 
· The big improvement was the tear resistance , because it is a rubber material 
· .polysulfide Should be used with a custom tray to provide proper thickness for the material. The spacer used is of a uniform thickness all around, that is less than the thickness used for alginate ( less that 3-4 mm ) for 2 reasons :
1. rubbery materials have high tear resistance , so no need to provide a bulk of the material
2. polymerization shrinkage is reduced when less thickness of the material is used 
·  . the working and setting time decrease when the moisture and temperature increase. So setting is faster inside the patient mouth ( higher Temp and humidity ) 
· Moderately hydrophilic 
· Unpolymarize material is sticky 
· Inexpensive 

 Disadvantages:
· Long working time. it needs 15 min inside the patient’s mouth to complete the setting
·  bad odor .
· Polymerization shrinkage 0.5% - 1.5%
· Should be poured within 1 hour.
· Poor elastic recovery from deformation , and thus it undergoes changes when used in areas of undercuts


Condensation silicon :
Some of the disadvantages of polysulfide are overcome , including:
Relatively shorter setting time ( 6-8 min ) instead of 15 min 
No taste and no odor
Elastic recovery is better than polysulfide 
Less affected by room temp and humidity 
Less polymerization shrinkage ( 0.3 – 0.6 % ) , so it is more dimensionally stable and it gives us more accurate results.
· C-silicon is very hydrophobic , so no moisture at all should be present in you preparation . another difficulty with C-silicon being hydrophobic is that it has poor wetting , so when pouring the impression , bubbles may be produced. To overcome this, silicon is sprayed with a surfactant .
· Unlike addition silicon , C-silicon is not influenced by sulfur. Sulfur inhibits the polymerization of addition silicon , so it should not be manipulated with gloves 
· Dimensionally unstable due to evaporation contraction , and should be poured within 1 hour .
· It undergoes condensation polymerization , that is , once the polymerization starts , alcohol or water are formed as a byproduct .
· Excellent elastic recovery 
· Very good details
· Very good tear resistance 
· Can be manipulated with gloves 
· Relatively low coast 
·  The heavy body is of high viscosity . It comes as a base and a catalyst
· The light body is of low viscosity and comes as 2 tubes, and after mixing , it is injected by a syringe .
NOTE :
The heavy and light body silicon don’t differ in the chemically , it is the amount of the filler that give each a different viscosity. The light body produce more accurate details , but because it has a lower percentage of filler, it has a higher polymerization shrinkage , and that’s why it cannot be used alone without the heavy body. So the bulk of the impression is made with a heavy body , and the layer of details is made with the light body. 

Polyether :
· Developed in the mid 1960s
· Very low polymerization shrinkage ( 0.15 % )
· Low tear resistance , unlike silicons which are very rubber
· The only hydrophilic material among the elastomers , so it is used when moisture control is difficult.
· A disadvantage is stiffness . It is rigid , so not used with undercuts. Silicons are used instead 
· Excellent dimensional stability ; pouring can be delayed for up to 1 week 
· Good accuracy
· Short setting time ( 3-5 min ) 
· Less elastic recovery than silicon 
· Unpleasant taste
· Very expensive
· It has a very good property , which is called snap set .i.e : its consistency stay good to work with , and suddenly setting occurs. Unlike silicon , this property provides more flexibility in working

[image: ]


Addition silicon :
· Was first used for astronauts .
· Dimensionally stable . poured up to 1 week .However , earlier you pour it , the more accurate the results are.
· It has 2 main disadvantages :
1. Sulfur affect its polymerization , so it should not be manipulated with latex gloves 
2. Very hydrophobic, so used with a surfactant 
 
· Most accurate and most dimensionally stable material.
· No byproducts formed in the polymerization 
· Longer working time than C-silicon ( 3-5 min ) with the same setting time.
· Lowest polymerization shrinkage  ( .05 %) 
· Setting is affected by  temp by 25% : the higher the temp , the faster the setting is. So in summer , the Dr prefers to put it in the refrigerator to get a longer working time :D
· High tear resistance
· Less rigid than polyether
· Excellent elastic recovery 
· No taste or smell
· Relatively inexpensive 
NOTES : 
When you see a pot anD tube , this is condensation silicon.
When you see 2 tubes, this is addition silicon 
We could have extra light, light , heavy , or medium body . all depends on the amount of the filler.


** impression making:
We can use either stock tray or a custom tray, but always put adhesive before putting the impression material in order to prevent the impression material to get out from the tray (3shan ma t2ba3 men el tray)so our impression will not be accurate. And this is rule for any impression we want to make.  
Trays could be perforated or non perforated but always use an adhesive.
As we said custom tray increases accuracy of our impression coz 1-we have uniform thickness of material all around the tray.
2- minimum thickness of impression. 
And so we have minimum shrinkage, so an accurate impression is produced.

**We should know the requirements of tray; like it should be rigid ,clearance, extends 3-4mm beyond your gingival margin, free of muscle and frenum attachments, have smooth margins, to have a rigid handle.



Techniques:
We have 3 techniques:
1-one stage(double mix) : we mix both heavy and light body and take the impression only once.
2- two stage(putty and wash ):the impression is taken with the heavy body and then another impression is taken with the light body over it. So the final impression will be of two colors one for the heavy and another color over it is the light body ,so any impression with 2 colors is of  two stage impression.
And so heavy body that we use to make the first impression will act as a custom tray that’s why  sometimes we don’t need custom tray ; because heavy body will fill the tray and give even thickness for light body.
The second  impression with light body gives us more details and so we can see the finish line and the cuff (as we said in the previous lec.)
Steps:   
1-you select the tray inside the pt's mouth.
2- you apply adhesive.
3- you isolate and dry your area(retraction cord is important)
**note :
 In two stage technique we take first impression with heavy body and the retraction cord is in its place in the pt's mouth, then I remove retraction cord and take the second impression with light body.
*but if we have double retraction then we need the little one(y3ni we remove the large cord after the heavy body impression and keep the other little retraction cord while taking the second impression with the light body.

In one stage technique we remove the retraction cord just before impression.
** and if we have double retraction we just remove the larger one before the impression and keep the little one in the sulcus.
--------------------------------------------------------------------
4- take the 1st impression with the heavy body: 
you dispense equal amounts of base and catalyst, mix it well, place the material inside your tray, don’t overfill otherwise distortion of tray will happen coz its very viscous material.
5-seat the tray inside the pt's mouth and wait for setting time of the material is finished .
Common mistake:
You have to remove the tray from the pt's mouth when the material completes its setting time ,so don’t remove it when you feel that it is hard(don’t depend on the material hardness) ,,the reason  is that you visually feel it is hardened but in the fact the material is still finishing its setting time ,it didn’t complete its polymerization, so if you remove the impression from pt's mouth early(before polymerization is completed) the material will complete its polymerization outside the pt's mouth so now your impression is not accurate.
6-trim excess material that could interfere with the entrance of your tray and your impression material again inside pt's mouth; like the interdental tags we cut them all (because the heavy body after it's polymerization becomes rigid so it's hard to put it again in the pt's mouth without cutting those tags, so we cut them and then put the light body and take the second impression easily)and don’t worry because these tags will be replaced again with the light body impression.
7- make an escape channels for the excess light body material to get out, because we want to have a thin layer of light body,why??becouse as we said light body means much less filler and so shrinkage is high so to minimize this shrinkage we must have the thinnest layer we can. so the thinnest layer of the light body you could have is the best.  That’s  why we call the impression with the light body as a wash (mas7a).
We know that the impression or the material is thin if we see the shadow of the heavy body underneath and so we have better details (we can see the finish line and more area around(cuff))with less shrinkage so more accuracy of the impression .
8-you clean the sulcus, and avoid touch anything where we will put the additional silicon with latex gloves, don’t touch the silicon or the impression material with latex gloves, let your assistant help you.
9-inject your material inside the sulcus in the pt's mouth, and also put the rest of the material on the tray all around.


Common mistake:
Don’t put the light body on the sulcus without putting the rest on the tray all around because this will make your impression not accurate. so light body should be on the tray and in the sulcus in pt's mouth then take the impression.

Note:
Always the light body comes as injection, if its not then you mix it and put it inside the injector that has a very thin tip to be able to put the material inside the sulcus, then inject it into the sulcus; that’s why we can't use the light body to make the whole impression on the tray because it is very flowable and messy.
10-after setting time is completed you remove the impression that has a very nice details.
**same steps are followed in one stage technique, your assistant will mix the heavy body and put it in the tray, I will inject the light body and take the impression, both materials will sett together inside pt's mouth.
The final impression looks like areas covered just with heavy body that has pushed light body,and another areas with bothe heavy and light body. 


Note:
** there is no studies say that two stage technique is better or vise versa, but the doctor prefers two stage technique. 
 One of the Disadvantages of one stage technique is: the heavy body during the impression will push all the light body out because the heavy body is very viscous so after making the impression you will see that most of the material is heavy body so not good details is obtained .
 One of the Advantages of one stage: you put it once and it sets together, so there is no need to trim the excess material of heavy body like in the two stage, so there is no stresses on the material that could happen if we use the two stage tech. .
  

3- mono-phase (one mix):use of one consistency.
One phase, one viscosity, here we don’t have light and heavy materials, so mix it , put it on the tray, take the impression.
The final impression is of one color
 (ma r7 n7ki 3no 2ktar l2no ma mnst3mlha bl Cr&Br.)


**Evaluation of the impression:
1-we have to see the finish line and the cuff.
2-no streaks(different colors in the impression) . streaks means that mixing is wrong or wasn’t enough.
3-no separation of the impression material from the tray, if separation happened , it means that we didn’t put an adhesive on the tray before putting the impression material.
4-no voids, voids could happen when there is improper light injection around the preparation(you leave areas without injection so void is formed there.
5- no tearing. Tearing happens when you remove the impression before it sets ,or the retraction that you did was very small so the material there will be thin so it becomes easy to tear when you remove the impression.
6- no tray exposure. this could happen due too much pressure during impression taking.(pressure gives us inaccurate details specially when the material sets then you do pressure so your details from this pressure are not accurate.)
7- no bubble formation, bubbles could happen if your isolation is not good or if you remove the material before it sets.
If bubbles or voids happened , the better solution is to repeat the whole impression , but you can just remove the light body and repeat the second light body impression.
But never add material and repeat impression because it is already set.


 ** At the  end put the impression underwater for 30 seconds, and put it in disinfected like: 
1-gluteraldehyde , iodophors :up to 30 minutes, these are used for all materials.but: 
Never use iodophors with polyether. 

2- the best one that is suitable to use with all materials is Clorox (sodiumhydroxide) 1-10% for 10 minutes.
It comes as solution or spray. spray is used for hydrophilic materials like alginate and agar.

**For agar-agar impression:
It comes with 3 baths :
1st one is liquefying bath at 100  ,so the agar is sole .
 2nd bathe is storage bath at 65   .
3rd bath is temporary bath at 40  .which I can put it inside pt's mouth.
It is very accurate ,but it needs special tray (bkoon el tray 6al3 meno brabeesh 3shan tmare2 el may el bardeh 3shan y9erlo setting). And it is unstable.
Remember that agar-agar has viscosities ,heavy viscosity that we put it on tray and another light viscosity one that is injected.

Bs 9'al el gomleh el os6ooreah :P
A good impression is not taken ,it is made by the dentist . 

Best wishes 
Done by:
Amgad shafeeq 
Rawan mustafa 
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