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The effect of pouring time and storage condition on the accuracy of

irreversible hydrocolloid impressions.
Kifah Dafi Jamani, BDS, PhD
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The purpose of this investigation was to determine the best storage condition and time for pouring irreversible hydrocolloid
impression material. Twenty-four irreversible hydrocolloid impressions were made of a maxillary plastic full arch dental model. Two
storage conditions were used: storage in sealed bags and wrapping impressions with wet towels. Pouring of the impressions was
carried out at 15 min, 30 min, one hr and three hrs after impression making. A Deltronic Profile Projector with x 15 times magnification
together with a Computer Aided Analytical Geometry Program were used for measurement. The results of this study indicated that the
magnitude of dimensional changes of irreversible hydrocolloid impressions stored in sealed bags and poured after 15 min ranged
from zero t0-228 pm, and that for those poured after 3 hour ranged from 22 to 272 ym. The dimensional change of casts made from
impressions wrapped with wet towels and poured after 15 min ranged from 11 to 153 pm, while that for impressions poured after 3 hrs
ranged from 92 to 145 pm. No statistically significant difference was found between the master model and casts from 15 min pouring
time (P>0.05) . However, for 3 hrs pouring time and sealed bag storage condition, it was shown to be significantly different in respect
to horizontal distances between left and right first molars (P=0.0017). If irreversible hydrocolloid impression pouring is to be delayed
up to three hrs, then it should be wrapped with a wet towel and poured within 3 hrs, as this did not appear to affect their accuracy
significantly. Irreversible hydrocolloid could be used as a final impression material for construction of Co.Cr. removable partial
denture provided that the impression is poured within 15 min.

between 44 pm and 188 pm while that of
elastomeric materials varied between 39 pym and
130 pm.

Eriksson et al.’ studied the accuracy of one
reversible, seven irreversible hydrocolloids and
two addition silicones under storage periods of 15
min, 2 hrs and 95 hrs respectively. Their results
indicated that irreversible hydrocolloids poured
within 2 hrs had an accuracy similar to that of
reversible Hydrocolloids and addition silicon.
Cohen et al.” studied the dimensional stability of
three different irreversible hydrocolloid
impression materials under five different storage
conditions. The impressions were stored with wet
towel for different periods of: 10 min, 30 min, one

Introduction

Since the introduction of irreversible hydrocolloid
impression material, evidence of dimensional
changes as a result of synergesis or evaporation of
water when exposed to air was one of its
shortcomings.' Therefore, there had always been
the question of whether or not irreversible
hydrocolloid impression materials are accurate
enough for restorative and prosthetic dental use.”
Skinner et al.’ compared the accuracy of
reversible and irreversible hydrocolloid impression
materials. They concluded that if hydrocolloid
impression was poured within 10 min no serious

error should be expected. Dahl et al." concluded
that clinically accepted working casts could be
obtained from irreversible hydrocolloid
impressions stored in a 100% relative humidity and
poured within three hrs. Peutzeldt and Asmussen’
compared seven elastomeric impression materials
and three irreversible hydrocolloid impression
materials and found that all impression materials
when poured 24 hrs after setting showed a net
shrinkage resulting in too large a die stone and
incomplete seating. They also reported that
inaccuracy of irreversible hydrocolloid varied
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hr and 24 hrs before pouring. They found that the
immediate method produced more accurate cast
for the irreversible hydrocolloid impression
materials studied.

The aim of this investigation was to evaluate
the effect of storage time on the accuracy of
gypsum casts poured from irreversible
hydrocolloid impression material and stored in two
different storage conditions, sealed bag storage
and wet towel storage.
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Material and Methods

A pilot study was carried out using three
irreversible hydrocolloid impression materials*
(Cavex Chromatic, Cavex Holland BV P.O. Box 852,
2003 RW Haarlem, Holland, Phase Plus, Zhermack
P.O. Box 95 45021 Badia Polesine, Italy and
Hydrogum, Zhermack P.O. Box 95 45021 Badia
Polesine, Italy) to make impressions for a maxillary
plastic full arch dental model** (Frasaco, Franz
Sachs&Co.GmbH D88061 Tettnang/Germany).
Three impressions were made with each of the
three materials. The impressions were poured with
gypsum die stone' (Tecstone, Garreco P.O.Box 8,
Heber springs, AR 72543, USA). Storage conditions,
and measurements at 15 min and at three hrs of
the casts were performed as described below. No
significant difference was found among the three
hydrocolloid impression materials. Therefore
Cavex Chromatic was chosen as a representative of
hydrocolloid impression materials to be used in
this study.

Twenty-four irreversible hydrocolloid
impressions were made for a maxillary plastic full
arch with the 2™ and 3" molars removed from the
plastic model in order to facilitate the
measurements of the distal surfaces of the first
molars. All metal perforated trays were modified
with brown compound® (Harvard, Harvard dental
Gmbh D-14197 Berlin) in order to completely house
the plastic model so that the model could be
placed in the tray at the same position for each
impression. Trays were sprayed with an adhesive
(Tray-Tack, PSP Dental Co.ltd Belvedere Kent.U.K.)
before loading with irreversible hydrocolloid. The
plastic model was rinsed with running tap water
prior to impression making. Irreversible
hydrocolloid was weighed and mixed according to
the manufacturer's recommendations. The
impressions were poured with dental stone. The
manufacturer's recommendations regarding the
stone/water ratio were adhered to. Mixing of stone
was carried out manually for 5 seconds and then
for 20 seconds in a vacuum-mixing machine
(Multivac 4 Degussa, Degussa AG GB Dental D6000
Frankfort). A vibrating machine (Vibrator R2
Degossa) was used to pour all impressions with
gypsum die stone. All impressions were made and
poured by the investigator.

The impressions were divided into two groups,
of 12 impressions each. Impressions of the first
group were rinsed with water and stored in sealed
plastic bags and they were divided into four
subgroups each of three impressions. Then the
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first subgroup was poured with gypsum die stone
after 15 min, the second subgroup after 30 min,
the third subgroup after one hr, and the fourth
subgroup after three hrs. The impressions of the
second group were wrapped with wet towels
(wetness of towels was standardized by soaking it
in water squeezed for 10 seconds between two
glass slabs, before they were used to wrap the
impressions). Then they were divided into four
subgroups. The impressions of the subgroups of
the second group were poured with gypsum die
stone at time intervals similar to those of the first
group. The stone casts were recovered after one
hr.The data were analyzed using students t-test an
established level of confidence of 0.05.

Measurements

A profile projector, Fig. 1 (Deltronic Model DV
114 Computer) with x15 magnification was utilized
for measurements of the stone casts. The casts
were placed on a movable table connected to a
monitor where movements in the X and Y
directions could be displayed and measured with
an accuracy of 1 pym. Each measurement was
repeated 5 times to calculate the means and
standard deviations.

DELTRONIC'S NEW DV114 VERTICAL

Fig. 1. The profile projector used in the study.

A computer aided analytic geometry program
(CAAG) (prepared by the Jordanian Royal Scientific
Society, Amman Jordan) was used to trace and
measure the circumference of the left first molar,
right first molar and left central incisor when the
casts were viewed from above. While for the
length of the first molar the tooth was viewed from
the distal aspect of the cast and the length was
measured from the highest occlusal point (the
cusp tip) to the crest of gingival margin. The Master
Cam Program was used to draw a tangent on the
distal and palatal aspects of the circumferences of
the left and right first molars (Fig. 2) the distance
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between the two points resulting was measured as
the distance in the X direction L1. The distance
between the palatal tangent on the circumference
of the left central incisor in the Y direction and L1 is
refered as L2. The measurements of undercut were
made by viewing the first molar from the distal
aspect. A tangent to the buccal maximum contour
(survey line) was drown from the level of the cusp
tip and the undercut value was measured as the
distance between this line and the tooth structure
in the cervical area at 7 mm from the cusp tip.
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Fig. 2. A diagram illustrating the L1 (the distance between the
left and right first molars) and L2 (the distance between the
palatal tangent of the left central incisorand L).

Results

Table 1 presents the dimensional changes and
standard deviation of tooth length, undercut, L1
and L2 for both the master model and stone casts
poured at various storage time and sealed bag
storage conditions.

Since the impression materials is rigidly
retained in the impression trays, the most
probable interpretation of the data is that a "plus"
error may be due to a contraction of the
impression material and that a"minus" error may
be the result of expansion of the impression
material.

Table 2 shows the dimensional change values
for stone casts recovered from irreversible
hydrocolloid impressions wrapped with wet towels
and poured 15 min, 30 min, one hr and three hrs
after impression making. Fig. 3 shows the two
curves representing changes in tooth length
versus time of pouring for the two storage
conditions. Itis evident that changes occurred with
delay of pouring and these changes was ranged
between +62 pm at 30 min and -141 pym at 3 hrs
pouring time.

7.70
7.60
7.50
E 7.40
7.30
7.20

710 b—0 i

Omin. 15min. 30min. B0min 180 min -+ sealed

min. = wet.

Fig. 3. The influence of storage condition and pouring time of
irreversible hydrocolloid impressions on the tooth length.

Table 1. The mean values of measurements for stone casts
made of irreversible hydrocolloid impressions stored in sealed
bags and poured with gypsum die stone at interval times with
the dimensional change in pm and standard deviation in
parenthesis.

Master 15 min. 30 min. 1hr 3 hrs.
model  (um)  (um) (um)  (um)
(mm)

Length 7.55 7.55 7.612 7.436 7.409
0.00 +6.2 -114 -141

(0.001)  (0.14) (0.12)

Undercut  0.601 0.527 0.489 0.54 0.419

7.4 -112 -151 -182

(0.000) (0.056) (0.031) (0.028) (0.064)

L1 38.62  38.684 38.912  39.077  38.642
+6.4 +292 +457 +2.2

(0.003) (0.348) (0.225) (0.313)  (0.028)

L2 28.23  28.002 28.188  27.975  27.958
-228 4.2 -255 -272

(0.001) (0.462) (0.169)  (0.039) (0.018)

Table 2. The mean value of measurements for stone casts
made of irreversible hydrocolloid impressions wrapped with
wet towels and poured with gypsum die stone at interval times
with dimensional change in ym and standard deviation in
parenthesis.

Master 15 min. 30 min. 1hr. 3 hrs.
model (mm) (mm) (mm) (mm)
(mm)

Length 7.55 7.475 7.323 7.413 7.448

-75 -227 -137 -102

(0.002) (0.075) (0.028) (0.113)  (0.162)
Undercut  0.601 0.496 0.457 0.483 0.501
-105 - 144 -18 - 100

(0.001) (0.038) (0.037) (0.005) (0.018)

L1 38.62 38.609- 38.732+ 38.509- 38.522-
1.1 112 m 9.8

(0.001) (0.261) (0.029) (0.161)  (0.241)

L2 28.23  28.077- 28.283+ 28.067- 28.085-
153 5.3 163 145

(0.002) (0.172) (0.046) (0.170)  (0.172)

Although the curve representing the length
values of the casts made from impressions
wrapped with wet towels showed that the
impressions expanded (negative figures) for the
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first 30 min (-227 pym) from the master model and
then shrank back, after three hrs (-102 pm), but this
shrinkage was not statistically significant.

The dimensional changes of stone casts in the
undercut area at the buccal aspect of the first
molar are presented in Fig. 4. It appears that
impressions stored in a sealed bag showed a
continuous expansion with the delay of pouring
and varied between 7.4 pym and 182 pm at time
intervals. While impression wrapped with wet
towel demonstrated a degree of expansion at the
first 15 min and 30 min pouring time of 105 pm, -
144 pm respectively, this expansion did not
continue. It was followed by a degree of
contraction after one hr and three hrs of 118 pm, -
100 pm respectively. Both storage conditions
produced casts with smaller undercut compared
with the master model.
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Fig. 4. The influence of storage condition and pouring time of
irreversible hydrocolloid impression on the tooth under cut.

The distance between the two molars L1 is
shown in Fig. 5. All impressions stored in sealed
bags demonstrated statistically significant degree
of changes, the amount of changes being +6.4 um
after 15 min, +292 ym after 30 min +457 ym after 1
hrand +22 pm after 3 hrs respectively. While in the
case of impressions wrapped with wet towels the
L1 distances was decreased by 98 pym after three
hrs, there was no statistically significant difference
between casts poured at interval times.
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Fig. 5. The influence of storage condition and pouring time of
irreversible hydrocolloid impressions on the distance between
the left and right first molars (L1).
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Fig. 6 represents the curves of L2 distance. Both
storage conditions gave a shorter distance, but the
figures taken from stone casts made from
impressions wrapped with wet towels were closer
to the master model. However, in the case of
impressions stored in sealed bags there was a
statistically significant difference between casts
poured after 3 hrs and those poured after 15 min,
30minandone hr.
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Fig. 6. The influence of storage condition and pouring time of
irreversible hydrocolloid impressions on the distance between
the palatal tangent of the left central incisor and the straight
line between the left and right first molars (L2).

Discussion

There is no universal standard for clinically
acceptable dimensional changes of hydrocolloid
impression materials.

Christensen® and Peters’ reported that
inaccuracy up to 78 ym and 50 pm respectively are
acceptable. Their studies dealt with accuracy
between the dies and crowns. In the present
investigation, the accuracy of casts made for
construction of Cobalt Chromium removable
partial dentures was the issue. There are no
literature information on the acceptable
inaccuracy in casts used for the construction of
Cobalt Chromium removable partial dentures.
Inaccuracy of up to 150 pm might be considered
acceptable as this discrepancy could be easily
adjusted at the metal framework try-in stage by
grinding of metal.”

In respect to undercut and tooth length, the
results of this investigation indicated that
irreversible hydrocolloid impressions, when
poured within three hrs of impression making and
keptin either of the storage conditions used in this
study, showed no statistically significant changes
in tooth length or tooth undercut. These findings
are in close agreement with those of Peters and
Telman’ who stated that storage of hydrocolloid
impressions for up to 3 hrs in 100% relative
humidity did not affect the accuracy significantly.

Regarding the accuracy in horizontal direction
L1, the results indicated that both storage
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conditions could produce an acceptable accuracy
if pouring is carried out after 15 min of impression
making. However, stone casts produced from
impressions stored in sealed bags and poured
after 3 hrs resulted in a statistically significant
changes in L1 values compared with those
produced from impressions poured after 15 min of
impression making (P = 0.0017). When the
impressions were wrapped with wet towels there
were no statistically significant changes in L1
values if the impressions were poured within 3 hrs.
In respect to anteroposterior accuracy, L2, Fig. 6
showed that regardless of the storage condition,
the impressions shrank at the beginning, then
expanded and shrank afterwards. The afterward
shrinkage continued to take place in case of
sealed bags storage condition resulting in
statistically significant differences in L2 values
between casts poured after 15 min and those
poured after 3 hrs (P = 0.0015). In the case of wet
towel storage condition this shrinkage was
followed by an expansion leading to a
dimensionally acceptable casts since there was no
statistically difference between the original cast
and those recovered from impressions poured
after 3 hrs.

Conclusions

Regardless of storage condition a 15 min
pouring time of hydrocolloid impressions had little
effect on the distance changes between the left
and right molars, the length of crowns and the
undercut. No statistically significant differences
were found between the master model and castes
resulted from 15 min pouring time (P>0.05).
However the three hrs pouring time and sealed
bag storage condition were shown to be
significantly different in respect of the horizontal
distances between the left and right molars
(P=0.0017).

Thus storage of impression for up to 3 hrsin wet
towels did not appear to affect the accuracy
significantly.
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