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EFFECT OF GINGIVAL RETRACTION MATERIALS ON
THE PHYSICAL PROPERTIES OF POLY VINYL
SILOXANE (PVS) IMPRESSION MATERIAL

Abdulaziz M.A. Albaker

ABSTRACT

Purpose: This study was conducted to evaluate the effec

t of Expasyl and Hemox-A on the

setting time and tear strength of polyvinyl siloxanes impression material.

Material and method: 60 specimens of PVS impression material weret
mens were contaminated with Expasyl, another 20

_A and twenty specimens Were included as the

Rheometer to measure setting time; 20 speci
specimens were contaminated with Hemox

control group. 60 specimens of PVS impression material were tested
- mens were contaminated with Expasyl, another 20 specimens

measure the tear strength; 20 spec

ested using Oscillating

using Instron machine to

were contaminated with Hemox-A. Twenty of these specimens were used as a control group

Result: A significant difference was observed in the setting time of PVS impression material

when contaminated with Expasyl or Hemox-A.

Conclusion: Within the limitation of this study, it was noticed that the setting time and
tear strength of PVS impression material was affected by the contamination with Expasyl and

Hemox-A.

KEY WORDS: Polyvinyl siloxane, gingival retraction material, setting time, tear strength,

polymerization.

INTRODUCTION

Polyvinyl siloxane (PVS) impression materials
are also known as addition reaction silicones'”.
They have a wide range of application in fixed,
removable prosthodontics and implant dentistry

because of their excellent physical properties

and handling characteristics'”. PVS are the most
popular impression material for fixed prosthetics ©.
They undergo setting without reaction by products

which may affect the physical properties®.

PVS 1mpression materials have a short setting

time®. This helps in reducing the clinical time and

*Assistant Professor, King Saud University, College of Dentistry, P.O.Box 60169 Riyadh 11545, Saudi Arabia.
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(© Deformation of PVS

minimizing the gag reflexe .
slower rate and

impression materials occur at much
rAn(7)
tear at points of less permanent deformation'”. It

flows around the soft and hard tissues of mouth and

- S8 4,8
has sufficient elastic recovery “%.

The dimensional accuracy of this material
depends on time®. It is said to be maximum, SOONn
after the polymerization and reduces on storage for
a period of time U 'V, One of the major limitations
of PVS material is their hydrophobicity* . One
of the aspect of hydrophobic nature of this material
relates to surface free energy of the unpolymerized,
liquid phase of the impression material and lack
of ability to wet the oral tissue during impression
making'!- 1%

IS a

The rationale for tissue management

critical aspect of impression making, so that all
tooth preparation margins are captured in the
impression to assure an excellent marginal fit of
a laboratory fabricated restoration* ™. Many
different medicaments are used for gingival
retraction, to minimize hemorrhage from the
gingival sulcus during impression making"®.
This includes epinephrine, zinc chloride, alum
(aluminum potassium sulfate, aluminum sulfate,
aluminum chloride). The materials
containing aluminum compounds or derivatives
causes less local injuries and they are more effective
as retraction material '”. The chemical substances

in these products may interfere with the quality of

retraction

impression %

Despite the excellent physical properties of this
material, distortions do occur. This 1s mainly due
to their susceptibility to contaminations before the
setting . The interference that happens during

Abdulaziz M.A. Albaker

(PVS) that can lead to major distortions and finally
4 (O’Mahony

. 0 A
resulting in failure of the prosthesis |
et al 2 found that ferric subsulfate, ferric sulfate,

and aluminum chloride interfere with the quality of

reproduction of the PV5 impression and this could
be due to the action of sulfur that delays or inhibits
polymerization. The impression materials injected

in the subgingival areas to capture the cervical

level of tooth preparation are very thin and can be

distorted easily . Low dimensional stability and

tear strength can cause permanent distortion of

the PVS®D.

In general, impressions should be capable of
withstanding tensile Stresses during impression
removal and cast separation from the set impression.
Some impression materials are susceptible to tearing
in gingival crevices and interproximal areas. Tearing
of the impression causes defects, which affect
the accuracy of the final restoration. Therefore,
it is necessary for impression materials to have

maximum tear strength at the time of removal®®.

Expasyl™ paste (Pierrie Rolland, France) and
Hemox-A solution (Deepak Products Inc. USA) are
hemostatic materials commonly used during dental
procedures® Expasyl is an injectable retraction
and hemostatic agent®?. Apart from the hemostatic
qualities, Expasyl is capable of opening the sulcus,
physically displacing the tissue and leaves the field
dry, making the area fit for impression taking or
cementation “**. Hemox-A is aluminium chloride

six hydrate 25% in a specially prepared aqueous
vehicle with buffering agents®. They are effective
In shrinking the gingival tissues @

the setting reaction prevents the cross-linking of
the material "?. Sulfur compounds present in latex
gloves and rubber dam is reported to be one source
of contamination . This contamination can affect

the physical properties of polyvinyl siloxanes

T'he purpose of this study was to investi gate the
etfect of two different physical form of aluminium
chloride haemostatic agents’ contamination on the

setting time and the tear strength of the polyvinyl
siloxanes impression materials.



EFFECT OF GINGIVAL RET

MATERIALS AND METHOD

The setting time and the tear strength of PVS
[mpression material (rapid set) was in Vitro tested
after being contaminated with two different gingival
retraction materials. The impression material used n
this study was a hydrophilic, light-body, type 1 PVS
impression material (Genie, Sultan HealthCare,
Englewood, NJ) and gingival retraction materials
used were, Expasyl™ paste (Pierrie Rolland,
France) which contains, kaolin (white clay), water
and aluminium chloride (15%)and excipient **”,
and liquid form of Hemox-A(Deepak Products

Inc. USA) which contains aluminium chloride 6-
hydrate (25%).

The protocol of each test was as follows

Setting time test: Setting time of 60 specimens

of PVS impression material was tested using the

Oscillating Rheometer (Linseis Inc. Prinston, JCT-

NJ) (Figure 1). The machine was ad justed to let the

material set at 37°C (oral) temperature and the chart

recorder to move with a speed of 1 cm/min. All the
specimens were tested to obtain a consistent value of
setting time (Minutes). The specimens were divided
in three groups. Group I included 20 specimens of
PVS and Expasyl which was obtained by mixing
10 cm of the PVS impression material from the
duel-port cartridge with 10 cm of Expasyl using
sterile dry spatula without wearing latex gloves on
mixing paper pad for 10 seconds and were placed
on the Oscillating Rheometer. The setting time
was calculated from the chart. Group II (PVS and
Hemox-A) also included 20 specimens and were
formed after mixing 10 cm of the PVS impression
material from the duel-port cartridge with 0.05
ml of Hemox- A solution using sterile dry spatula
without wearing latex gloves on mixing paper pad
for 10 seconds and place it in Oscillating Rheometer
for testing. Group III included 20 specimens of
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PVS without any contamination. This group Wads
he control group and the setting time
anner as that of the other

considered as t
was recorded 1n a similar m
two groups.

Tear Strength test: According to the standards

of the American society of testing material

(ASTM), Dumbbell shaped stainless steel mould
with the dimension of A= 10.2 cm; B=38cm;C=
2 cm: and D = 0.9 cm was prepared to make the 60
specimens (Figure 2). The specimens Were divided
into three groups. Group 1 included 20 specimens

of PVS mixed Expasyl. Group II included 20
ived with Hemox-A, and

group III was the control group. The tear strength
tests of 60 specimens of PVS impression material

were measured using Instron universal testing
machine (model 8500, Instron Corp.. Canton, Mass)

(Figure 3).

These specimens were placed between the upper
and lower grip of the machine. Tests were performed
at a crosshead speed of 10 inches/minute using a 100
pound load cell. Tests were performed immediately
after the specimens were removed from the die. A
single technician performed the test to ensure the
consistency. The data was analyzed using SPSS
software (IBM Inc, Armonk, New York ,USA)

FIG. (1) Oscillating Rheometer.
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———  TABLE (1) Setting Time of PV

Std.
Material Deviation

A
e Y

PVS

PVS_Expasyl
m“ e

PVS Hemox

FIG. (2) Oscillating Rheometer.
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| SR FIG. (4) The mean setting time of the three groups of matenals
; o ;'f : studied (PVS, Expasyl+PVS and + PVS +Hemox)

On comparing the control group with group I
and group II, a significant increase in setting time
was observed. The mean setting time of group Il
(PVS + Hemox-A) was significantly higher than
that of group I (PVS + Expasyl). Group I (PVS +

A\NOVA test showed that the setting
on material was influenced
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group II (PVS + Hemox-A) was 119.49+6.55 DISCUSSION
MPa and the control group; group III (PVS) had | _ |
121.39+6.65 MPa (Table 2, Figure 5). The analysis TacIede many tactors Iucne el e

showed that both Expasyl and Hemox-A solution properties of elastomeric dental 1mpression
decreased the tear strength of the PVS impression materials®~®. The medicaments used for gingival
material. The mean tear strength was lowest for retraction can interfere with polymerization of PVS

group I (102.01+£6.18 MPa) when compared to material®”. Inhibited polymerization of PVS is
group II (119.49+6.55 MPa) and the control group  manifested as rippled surface on set impression, this
(121.39£6.65 MPa). inhibition is limited and superficial®”.The contact
of impression material with gingival retraction
materials happens when adequate air and water 1s
not used. The Expasyl with its paste-like nature are
injected directly in the gingival sulcus and remain
for 2-3 minutes in order to be open the gingival

‘_.:..' " -gable2 Tear Strength of PVS, Expasyl+PVS and + sulcus around the prepared tooth margins'*’. The
ferciry o VS L Hemox retractions cord is soaked in Hemox-A and placed in

When each group was compared with the control
group it was observed that both group I (PVS +
Expasyl) and group II (PVS + Hemox-A) showed
a significant reduction in the tear strength values.

the gingival sulcus. Many factors can contribute to

Std. the difficulty of removal of the retraction materials

& Deviation from the sulcus. The narrow space, the depth nature
20 | 6 65 of the sulcus and the rough surface of the cervical
region of the prepared tooth can make complete

removal of the retraction material difficult task.
Also, the Expasyl absorb the sulcus fluid and saliva

in order to expand and apply its hygroscopic pressure

to open the sulcus®?. This can lead to dispersion of
the Expasyl more inside the sulcus. PVS impression

___
| 1N

material 1s then injected in the gingival sulcus

after removal of the retraction materials to capture
the fine details of the prepared tooth margin. Any
distortion of the impression material in this area can
cause major distortion of the final restoration.

[t was observed that the PVS impression mate-
rial was influenced by the presence of both materi-
als Expasyl and Hemox-A. There was an increase

in setting time in an order of group II (3.18+0.19
mmutes)>group I (2.58+£0.13 minutes)>group III
| mlnutes) A significant reductlon in
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The sulfur can delay or inhibit the polymerization of
PVS impression material that can affect the setting
time and the tear strength. In contrast, a study by
Kumbuloglu et al*” has concluded that the physical
properties of PVS material were not influenced by
the gingival retraction material. This could be due to
the different size, diameter, quality and quantity of
retraction material used. As PVS materials are sen-
sitive to temperature”’changes, the room tempera-
ture was maintained at 21°C and after preparation
of the specimen immediately transferred to a water
bath to remain in oral temperature before testing.
Care was taken to avoid the generation of pitter ar-
eas in the form of air bubbles while preparing the
specimens. However, one of the major limitations
of PVS material is its hydrophobic properties due
to the presence of hydrophobic aliphatic hydrocar-
bon groups surrounding the siloxane bond“~?. The
aqueous nature of the retraction material can con-
tribute to the dimensional instability of the PVS im-
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Despite the resemblances of this laboratory
TS study with the clinical conditions, there are differ-
- ences that need to be taken in consideration. The
B g gival sulcus fluid is difficult to be applied in the
& )C rate)‘_a, study while it can play important role af-
e ' tir ge retraction material. The setting time was

s C .if:_"E_,

Lo e \sur ";“ mfhout contacting the tooth surface or af-
; : the moist environment of the oral cavity.
R rt fgatlons within a clinical setting are
eq ) an: yae the effect of different retraction
‘material ";;;y@acal properties of the PVS im-
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Both materials found to delay the setting of PVS
impression.

« Expasyl showed a lesser effect on the setting

time when compared to Hemox-A
« Expasyl and Hemox-A have a significant effect
on the tear strength of PVS impression matenial.
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