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Use of the rubber base impression
materials in Mouth rehabilitation

Manoocher JAM3HIDI ()

The use of the rubber base impression materials in restorative
and prosthetic dentistry is increasing daily. Equally as accurage as
reversible hydrocolloid, their simplicity of use and lack of expensive
armamentarium make them ideally suited for a multitude of denial
operations.

As with all new dental materials, they have been subiect to
much abuse, dus in part 1o a lack of adequate research defining
the variagbles which influence their handling charocteristics and
accuracy. However, scientifically sound and standardized procedu-
res have now evolvad. It s the purpose of this paper to summarize
the pertinent physical properties and manipulative variables which
will influence these properties, and thus the clinical success of the
material.

* K
Composition.

There are two classifications of the rubber base materials,
both types polymerizing into o long chain, coiled molecule which
is eXtremely elastic. One of the types commonly called just Thikol,
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but more correctly classified as a polysulfide polymer, has o mer-
captan base. This compound contains exiremely reactive SH termi-
hals which are polymerized usually by use of both lead peroxide
and sulphur,

Other vehicles and fillers are added. An analysis {2) reported
by Pearson for a typical Americal product may be seen in table 1.
The compositions of these products are now well establised and
the sheif life is excellent. Most manufacurers are supplying such
materidls in varying viscosities -athin material for injection into the
cavity preparatioh in the indirect technic and heavier-bodied pas-
tes for filling the tray. The use of two consistencies does generally
assist in minimizing the trapping of bubbles and producing maxi-
mum accurgcy. 3

The Second type of rubber base material, a silicone, has as
“its chief ingredient some from of poly (dimethy) siloxane. 4

The exact compositions and modes of polymerizing the mate-
rial are not commonly known. Organic tin compounds or henzoy!
peroxide may be employed,

The formulation of may of the silicones are presently undergo-
ing markad changes. Most of the newer batches, gt least with cer-
tain products, have definitely improved the former shoricomings
of prolonged tackiness, insufficient working time and flabbiness
of the cured Impression. Possibly of even greater concern to date
has been the limited shelf life of the material, rasulting in erratic
setting times and handling characteristics. Whether the monufac-
turers have completely solved this problem remaoins to be seen.
Unquestionably the shelf life has been extended as compared to the
earlier formulation. However, it is recommended that relativaly small
amounts of the pastes be purchased at one time.

Storage in a refrigerator aids in prolonging the stabilitiy.

The obvious merits of the silicone type material are improved
aesthetics from the standpoint of color and odor and greater cle-
anliness in handling. On the other hand, the polysulfide polymers
are somewhat betiter standardized from baich to batch, as stated,
and have a superior shelf life. Equally satisfactory clinical resulis
may be atiained with either type.
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Setting lime.

Setting time of an impression material both to the dentist and
patient is obviously important. There must be sufficient working ti-
me to permit mixing, injection if for indirect work, and seating of
the tray. Polymerization shouid then take place rapidly enough to
prevent any distortion while the tray is in position and to minimize
the fime required to hold the tray in the mouth. Generally the siii-
cone materials set more rapidly than the Thiokols.

Temperature and humidity will influence the setting time, par-
ticularly for the polysulfide polymers. 1.5.

The higher the temperature and the greater the humidity the
more ropid is the sef. For exampla cne way of accelerating the set
of the materials is by the addition of a drop of water to the impres-
sion poste. Naturally the base-accelerator ratio will aiso influence
the setting time but marked deviations from the recommendad ta-
tio should not be used since the other physical properties, in par-
ticular the elastic recovery, may be dsleteriously affected. The set
may be retarded by using o cooling mixing stab and spatulc. Like-
wise, the addition of a drop or two cf oleic gid to the mix of a
polysulfide polymer will increase the working time.

The stiffness of the material, particularly with the silicones, at
the time when the tray is seated will have an effect on the occu-
racy. 6

Use of either an extremely low viscosity material or a mass
which is unduily stiff will influence the ability of the material to
repreduce minute detail. The exact stiffness desired will vary with
each material and probably can only be determined with experien-
ce. As with the hydrocolloid type impression materiais, it is essen-
tial that the materials be adeguately cured before its removal from
the mouth.

The elastic properties are markedly influenced by the degree
of polymerization of the material. The minimum time for the posi-
tioned tray to be held in the mouth is 8 minutes, representing an
elapsed time of approximately {10} minutes from the start of the
mix. This time cannot be reduced appreciably without serious risk
of distortion, With experience the proper tirrig‘ for removing the
impression can olso be judged by lightly impressing the surface
of the material with the blunt point of an instrument. When the
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point no longer leaves an indentation on the surface, the elasticity
is fufficient so that the impression may be removed safely. When
his technigque is employed, it is impcrtant to impress both the sy-
ring and the tray material since they are polymerizing at different
rates,

*
* ok

Bulk of Material,

Contrary to the hydrocollcids, bulk is never desirable with the
rubber base type maierials, Use of the minimum amount of ma-
terial necessary to toke the impression will reduce the number of
bubbles and polymerizaiicn shrinkage. This is particularly  true
whenever a single mixtechnic is employed. Whereever possible the
bulk should not excesd 2.0 mm. This need for a minimal bulk emp-
hasized the importance of a carefully selected band or tray. It must
be rigid and adjusted or fabricated to provide an even distribution
of bulk around the cavity preparation. Non-uniform masses of ma-
terial produce distortion.

There are various methods of fabricating an acceptable tray.
One method is to prepare a sione cast from an impression taken
before the cavity preporaiions are made. Several layers of asbes-
tos or base plate wax are laid over the areds to be involved in the
operative procedure. A self-cured resin tray is then formed over
the asbestos, permitiad to cure, removed and the asbestos or wax
removed. The only thickness of impression material will be thot
previcusly occupied by the asbestos or wax and that to be injec-
ted into the cavity preparation.

It has been shown thot the materials must be held firmly by
the band or tray. If not, they will distort upon removal. Any of the
commercially available cements work nicely. However, rubbsr ce-
ments prepared for the silicones will not necessarily work for the
polysulfide pclymers. If a plastic tray is employed, liberal coatings
should be used as the resin absorbs the cement. The band or tray
is painted 7 or 8 minutes before it is 10 be filed with the impres-
sion material.

Dimensional stability.

One of the arguments commnly made in favor of this type of
material, as compared to the hydrocolloids, is thot they have
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excellent dimensiona! stebility and  may be stored indefinitely
without distoriing. This view is most optimistic and dimensional
siability still rernains a real problem with most f not all, elastic
impression materials. 3,7. Several factors contribute to distortion
of the rubber bose materials upon storage. Contined polymeriza-
tion, as it is not complete at the time of removai of the impression
from the mouth, is- accompanied by a contraction ¢f ithe material.
Release of the internal stress, os with the hydrocolloids, is always
present in the impression and probably influences stability. Col-
lapse of internal bubbles and volatilization of some of the ingredi-
ents also produces distortion. Thus, aithough syneresis and inhi-
bition are not problems, these cother factors do definitely influence
stability.

There is some debate on the magnitude of this dimensional
change and its clinical signifionce. Much of the controversy can
be attributed to use of different test methods. 8. The magnitude
of the dimensional chaonge is influenced by the method of meaosu-
rement. For example, whether the specimen is unconfined or is
restricted by the tray will markedly alter the dota obtained. Like-
wise, there is a difference of opinion regarding the standars re-
guired in any impression maierial. The more critical the investi-
gator or gperator, the less tolerant he is of even minute dimensi-
onal change.

However, the evidence seems clear that storage of these ma-
terials, especially the silicones, is contra-indcted. The more criti-
cal the cavily preparation, the more important becomes this step.
A cavity preparation involving long. parallel walls will demand gre-
ater accuracy than one where the walls are short and tapering.
Generally speaking though, storage beyonhd one or two hours in-
vites failure and immediate peuring of the dic is most certainly
perferable.

Electre-plating

One of the merits of these materials is the ease with which
they can be electroplated, a difinite shortcoming with the hydrocol-
loids, Various metallizing and plating technics have been advoca-
ied. However, best results with the polysulfide polymers can be
cbtagined by metalizing with silver powder and plating in a basic
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silver syanide bath. 9 Althcugh it is true thot the plated die is not
quite as accurate as a stone die poured in an unplated impression,
the dies are clinically acceptable even for critical and complex
preparations, For the silicones, copper plating produces more
consistent results thon silver plating, with metalizing bzaing done
either by bronzing ot copper powder. However, due to distortion
of the impression mdterial during the plating procedure, and the
tendency of the plate to pull away from the silicone, electroformed
dies from silicone ors not to be recommended, at least with the
technics currently availabile.

Conclusions.

The accuracy of the polysulfide and silicone impression ma-
terinls compares favorably with the reversible hydrocoloids. The
advantoges of the silicone type lie in betier aesthetics and hand-
ling characteristics while the polyfulfide polymsars at present have
superior sheilf life and are less erratic in their behavior.

The daccurdcey of these materials is dependent upon (1) use of
a minimum amount of material, (2) having the impression material
well bondad to the side of the rigid band or tray by use of o rub-
ber cement (3} a minimum curing time of 8 minutes in the oral
cavity (4} use of a double mix technic with syringe wherever pos-
sible; (5] pouring of the impression as socon as possible. Impro-
vemenis with both types of materials, particularly the silicones
may be anticipated. Their use in many phases of dentistry should
continue ic expand.

OZET

Ploysulfide ve Silicone tipi 6icll maddelerinin netli§i reversible hydrocolo-
id’'lere orania Ustiinllk gdsterir. Silicone tipi dlgll maddelerinin avantajlar, daha
estetik oimalar ve kullanimlarimin kolay olmasider. Buna karsin polysulfide 6lci
muaddelerin uzun siire saklanabifirligi, ve dimansiyonel stabiite acisindan Ustiin-
ligi’'de stz konusudur. Bu Olel maddelerinin net &lgl verebilmeieri asadidaki
faktorlere hadlhidir,

1. Az miktarda ol¢l maddesi kultanilmalidir,

2. Gerekirse kavguk simani kulionarak Oigd maddesinin, Olcl  kasiding
iyice yapismasi saglanmahdir.
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3. Adiz icinde sertlesmeleri icin gerekli zaman 8 dokikadir.

4. Elden geldigince ozel enjektdr kullanarak ¢ift karistirma  teknifi uygu-
lanmahdir, G

5. Olcii erken dokitmelidir.

Her iki dlcti maddesinin dzellikle Silicon’larin, doha da geligtiviimesi  arzu
ediiir. Bunlar dighekimliginde devaml kullanimlan gelecekteki gelisimlerine yar-
dimel olacaktir.
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Table 1

Base Per Cent
Polysulfide polymer — ...ooiiiiiiinennnnn 79.72
Zing oxide 4.89
Calcium sulphate 15.39
Accelerator

Lead perpxide o 77.65
Suiphur PN 3.52
Castro Oil e 16.84
OhEr e e 1.99
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