AQUEQUS ELASTOMERI C | MPRESSI ON MATERI ALS

The aqueous el astonmeric inpression materials are one of two

cl asses of elastomeric inpression materials, the other being

t he non-aqueous materials which include the condensati on and
addi tion polynerizing silicones, the polysulfides, and the

pol yethers. The aqueous el astoneric inpression materials are
of two types: the reversible and irreversible hydrocoll oids.
The hydrocol | oi ds are based upon col | oi dal suspensi ons of

pol ysaccharides in water. They exist in a formthat is

bet ween that of a solution (individual atonms or nol ecul es

di spersed in a medium and a suspension (aggregations of atomns
or nmol ecul es dispersed in a nedium. They may al so be thought
of as consisting of a dispersed particle phase (agar) and

di spersi on medi um phase (water). Dental hydrocoll oids exist
in two fornms: a sol (a nore or less viscous |iquid) and a gel
(an elastic solid). The inpression material is introduced
into the nmouth as a sol and converts into a gel through either
a chem cal or a thermal process.

Rever si bl e Hydrocol |l oi ds

Conposi tion
Conmponent Per cent age
wat er

85
agar (a conplex polysaccharide of alginic 8-15
origin)
pot assium sul fate (K,SO,) [to offset the 1-2
retarding effect of the agar and borax on the
gypsum
borax (to strengthen the fibrils) 0.2-0.5

Commrer ci al Exanpl es

Accul oi d Lavender (Van R)

Sl ate Hydrocolloid (Van R)

Super body 500 (G ngi-Pak Pharnmaceutical)

These materials convert froma sol to a gel through a
reduction in tenperature and a change in the physical state.
This is a reversible process. The conversion fromgel to sol
occurs at 100 degrees C (212 degrees F) and the change from
sol to gel take place at approximately 43 degrees C (109
degrees F).* When this is done in a clinical situation, the

t ubes containing the tray material and tubes containing the
syringe material are placed in the first conpartnment of a
three-conpartnment unit. The first conpartnent is used to boi
the tubes in water at 212 degrees F for 8 to 12 mnutes. This

1



effectively converts themfromgel to sol. Longer periods of
boiling will not harmthe gel. They are then stored in the

m ddl e conpartnment at 151 degrees F for a m nimum of 10

m nutes (they can be stored for up to 8 hours). Then, | ust
before use, the tray material is expressed into the tray and
is stored for 10 mnutes in the third bath at 115 degrees F to
| ower its tenperature and prevent the patient from being
burned. This tenpering also increases the material's
viscosity so it will remain in the tray during manipul ation.
The tube of syringe material is not tenpered prior to use
because when it is ejected fromthe tip of the syringe, it is
much cooler than the material remaining in the tube. This
difference in tenperature elimnates the possibility that the
material will burn the patient. Another reason for not
tenpering the syringe material relates to its viscosity. It
is less viscous than the tray material because it is only 6 to
8% agar (the difference being water). This allows it to flow
better when syringed around the preparations. |If the materi al
were to be tenpered, its viscosity would increase and its
effectiveness as a syringe consistency material would be
reduced.

Setting Reaction

When t he reversible hydrocolloids convert fromsol to gel,

t hey do so because the agar chains align to formfibrils which
trap water in their interstices. This produces the
characteristic hydrocoll oid.

Syneresis, Inbibition, Hysteresis

Because these materials are essentially three-di mensional

sen - per neabl e menbranes when set, they exhibit syneresis and
i mbi bition. Syneresis refers to the fact that the materi al
contracts with time and exudes water. This occurs because the
forces which caused the fibrils to formin the first place
continue to exert their effects which bring them closer
together. This has the result of causing shrinkage of the
impression. On the other hand, these materials are also prone
to water absorption when exposed to water or high humdity.

As a consequence of taking in water, the material swells.

Both syneresis and i nbibition have the potential for causing
di mensi onal changes and account for the poor dinensional
stability of the hydrocolloids. Hysteresis refers to the fact
that the material's sol tenperature is higher than its gel
tenperature. This is extrenely inportant because w thout the
difference, it could not function effectively as a dental

i npressi on materi al .

Clinical Use

Sone aspects of preparation of the material have already been
mentioned with regard to its conversion fromgel to sol,
storage, and tenpering. When inserted into the nouth during
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i npression making, a rimlock, water-cooled tray is used.

Cool water is coursed through the tray for 3 to 5 mnutes to
hasten the agar's conversion formsol to gel. The water used
shoul d be no cooler than 60 to 70 degrees F, however, because
since the material gels fromthe tray outwards, too rapid a
gel ation may distort the gel and produce an inaccurate

i npression. After gelation, which takes a m ni mum of 5

m nutes, the inmpression should be renoved quickly with a snap.
An attenmpt should also be made to renove the tray parallel to
the I ong axes of the teeth. These techniques maxi m ze tear
strength and m nimze permanent deformation. The inpression
shoul d be poured imediately to prevent changes in its

di mensi ons due to syneresis or inbibition. Before newer
formul ati ons canme on the market, the reversible hydrocoll oids
were known to adversely affect the surface of Type |V stones
by maki ng them chal ky and soft. As a nmeans of preventing
this, inpressions were often soaked in a potassium sulfate
solution prior to pour-up.

Advant ages
Low cost of the inpression material, high degree of
wettability, nontoxic, nonstaining, require no m xing

Di sadvant ages

Difficult to disinfect, high cost of equipnment, |ow tear
strength, poor dinensional stability, nmust be poured

i nmedi ately

I rreversi bl e Hydrocol |l oi ds

Conposi tion

Component Per cent age
di at omaceous earth 60

cal cium sul fate di hydrate 16

pot assi um agitate 15

zi nc oxide 4
potassiumtitanium fluoride 3

tri sodi um phosphate 2

Fluoride is frequently also present (often as Na,SiFy in
concentrations ranging fromO0.3 to 4% to inprove the quality
of the stone poured against the set agitate.?

Commrer ci al Exanpl es
Jeltrate (Dentsply/ Caul k)
I ntegra (SDS/ Kerr)



Coe Al ginate (GC Anerica)
| dentic (Cadco)
Supergel (HJ Bosworth)

Setting Reaction

VWhen m xed with water, the calcium sulfate di hydrate and
trisodi um phosphate retarder react to form cal ci um phosphat e.
VWhen the trisodi um phosphate is conpletely used up, the
calcium sulfate dihydrate is free to react with potassium

al ginate to produce cal cium al gi nate and potassium sul fate.
Gel ation of the inpression material occurs as the calciumions
crosslink the al ginate chains. Because the trisodi um
phosphate prevents the second, nore desirable reaction from
occurring, it functions as a retarder and provides the
clinician with greater working tinme.

Setting Tine

Wat er / powder ratio should not be altered as a neans of
mani pul ating setting tine with these material because this
w ||l reduce gel strength and change di nensional accuracy.
Rather, it is better to change the tenperature of the m xing
water. By reducing the tenperature 1 degree C, the setting
time for some brands of alginate will be | engthened by up to
20 seconds.

Clinical Use

| mmedi ately prior to inserting the alginate inpression, the
surface should be smoothed with a wet finger. This has been
shown to reduce the entrapnment of air against the teeth and
tissues.® The inpression should be removed fromthe nmouth 2
to 3 mnutes follow ng gelation and should be renpved quickly,
with a snap. This maxim zes tear strength and m nim zes

per manent deformation because these materials are

vi scoelastic. |If they are |oaded slowy, they undergo a great
deal of deformation but if | oaded rapidly, they undergo little
def ormati on. The inpression should be poured immediately to
prevent di mensional changes. The cast should not be separated
fromthe inpression until 45 to 60 m nutes have passed.

Prol onged contact between the al ginate and gypsum shoul d be
avoi ded because a soft, chal ky cast surface may be produced.
Certain Type IV stones al so exhibit a chal ky, soft surface
when poured agai nst al ginate because a | ayer of unreacted
calcium sul fate hem hydrate as thick as 80 m crons often
forms.* Because of this problem its inability to reproduce
fine detail, and its poor tear strength, alginate is not used
for making final inpressions for fixed prosthodontics.

Advant ages
Low cost, high degree of wettability, pleasant taste



Di sadvant ages

Poor dinmensional stability, inability to reproduce fine
detail, inconpatibility with some gypsum materials, difficulty
in disinfecting, poor tear strength, nust be poured

i medi ately

Several disinfectant-containing alginates are on the market:
Coe Hydrophilic Gel (GC Anmerica) is a dustless alginate
that contains 1.0% chl orhexi di ne diacetate as an anti m crobi al
agent .
Jeltrate Plus Antim crobial Alginate (Dentsply/ Caul k)
contains 1.7% di decyl -di net hyl ammoni um chl ori de and has
exhibited an ability to markedly reduce the nunber of bacteria

present.?®
| dentic Dust Free (Cadco) contains a proprietary
antimcrobial agent. Little research information is avail able

on this product.

Bl ueprint Asept (de Trey) is available in Europe and is
simlar to Caulk's Jeltrate Plus. It contains didecyl-
di met hyl amoni um chl ori de and has been found to be effective
in reducing bacterial counts.S®

General Information

It has been suggested that airborne particles from al gi nate

i mpressi on powders have the potential for causing respiratory
problens. One study found that from 10 to 15% of these
particles are siliceous fibers in the 3 to 20 m cron size
range; these dinensions are simlar to those of asbestos and
gl ass particles which are known carcinogens. 1In an attenpt to
reduce this hazard, dustless al gi nates have been devel oped by
coating the particles with a glycol.”

The nmpst accurate way of dispensing alginate is by weighing
it; volumetric dispensing can differ fromthe recommended
wei ght by from 10 to 20% 8
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