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The effect of different storage times and storage
conditions of two types of alginate impression on
accuracy of master cast

Munther N KAZANJI*
Najlan A JASIM**

ABSTRACT

The aims of this study were to determine the effect of using different
storage time and storage media on the accuracy of two types of alginate
impression material, Hydrogum soft and Hydrogum elastic.

One hundred sixty impressions were recorded from a standard
acrylic model using perforated trays. These impressions were divided into
three main groups. In the first group, (48) impressions were stored at (3)
times interval namely (15) minutes, (30) minutes, (60) minutes and left on
the bench uncovered. In the second one, (48) impressions were stored in
disposable plastic bags at the same time interval mentioned above. In the
third one, (48) impressions were divided into (3) subgroups, the first one
were only washed with tap water before pouring, the other two subgroups
were immersed in Sodium Hypochiorite (0.5%) and Chlorhexidine
Gluconate (0.5%) disinfectant solutions for (30) minutes before.pouring,
(16) impression will be taken and poured immediately to be considered as a
control for this study.

A three dimensional measuring machine (3D) was used for
measuring the dimensional change of stone casts, the results showed that
there was no significant differences of casts accuracy produced from the two
types of an alginate impression material. :

Storage of alginate impression material at (15) and (30) minutes on
the bench orinside sealed plastic bags showed no significant differences in
dimensional changes compared with control samples that poured
immediately. Storage to (60) minutes showed a significant difference,
washing alginate with tap water and immersion in chlorhexidine disinfectant
solution (0.5%) for (30) minutes showed no significant difference.
Immersion in sodium hypochlorite (0.5%) for (30) minutes showed
significant changes.

* Munther Najeeb KAZANIJI; BDS, MSc: Lecturer.
*¥Najlan Abdul - Wahab JASIM: BDS. MSc: Assistant Lecturer.
Department of Prosthetic Dentistry, College of Dentistry, University of Mosul, Mosul, IRAQ.
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It was concluded that alginate impression could be stored for (30)
minutes inside plastlc bags without significant changes if the pouring of
alginate impression will be delayed for any reason.
Key Words: Alginate, impression material, chlorhexidine.

S 9o Laa g Lealadnd 3 (C'_.__~:Xl) o
c_.'_u!- 3..‘_‘ ‘—.L&lé ‘;.Lul(-..! C_‘..':\_ﬂl d&‘.g_)SYl C.}"“J \L!"A"I Z\J__‘l: Ujs"“j 2_'.4
::‘.é_‘ u\.a‘.é' _}‘.:____; ‘#‘ ‘;u.;.)ﬂ C:)}"Jl L’ ¢ ;.:EEA.N (\_}:_'-A.N‘ zale O ;.:L}'*...:..;"l
O« E;Y* ‘o oeendl ~I53 Aty Gle gene S “ Gleshall eda Caad ¢ :\....J‘_"

A8 (\) ¢ d_ggdn (r.) s&_éa(\o) :@Juﬁ..c‘-_ﬂjl AW S A A e
s 'l_}iculvu_x_)./u.:iz 'Jl«.._,.a.‘!\ -G-n-; 7,‘2—&_5-:&;;—.53&“ ‘_»,—'—-‘ ’—<'./‘:.5
O E0A 2 }‘;_J\ ‘;_4 Cwls \_55_.5.“ A8 Y u‘m@ “‘"Yi las AN

(X’_'.E Ladé _):‘.s. PAPLIERANES J‘JY‘ 3.'.;_,4;‘3_ | %_.:._)2 é._.a‘.;.a Rty QJ\ Coand Zain Oty

(P

VR (‘-‘*) S.L».‘a_, (%',o) _):S_)'_’ ».—"';'*‘5_5.15 1._1...55.5‘ :5 5 ~-"‘ IR

s -

24

Lo Sl il i il Sl 208 bl Sl psn

gl ia g
O3 ('—__;'\') é_‘a. 2. G5 U S B8 Syl 4l C“' Ml & yelsl osad
SENRPL S AT o N DUSTIIF-S XYC RN I -t 1) (Te) s(20) N (caialyi) asalt 325
. a)_u_aé.___.e_.a..a.‘ :_u._\lira‘.‘_ﬂ 644.:_)\&444_54.-_9; _,_). AJAJ ?"‘ ).:.‘a :_S.;.>_"
ol €K Sa 551 et Jslaay uhis il sl Ll (\ wia Y !) é_a 2obe Joz

‘-

.1 .- P -
43 33 e s ‘el ~ 5 e \."‘ 3 sl (Yo, B): 48 7
= 8= -.s_.‘)'. DB S sRe L85 58 dsas et el 4ad Ye)sad (% ., ==

3‘_4.!(%~,3) )_._J_/'_‘J_'."_)JSELA 4‘33}“?5;’:3“&)}-’*‘!’_)‘&‘453\ La‘sz\,..;ﬂc.\‘.‘_'
.4.)}.\.:4\-1 J)SJ}A_’_)_A‘J..- SJ(T-)

u_..qs_'.a.a}"a__'_“r;.i; el ‘_x(&_l_w\),ul:}’aj &&&A&Ylw‘u!:&_

L;Y (L+‘\') faechll 20l cua Llee &:Lj.\ 13 ¢ oAl il gl Al r-.ﬂ\ ¢ bl A3 5l

O—3 :‘#"‘}‘;: L:A‘i.‘ ;:i::é‘.) (\-') Laliadl sadl ;\.v_‘a“ u_); US.«J\ ()""3 &—)‘-—u\" O e

364



Al-Rafidain D J The effect of different storage times and conditions... SpIss. 2001

285 41 50 (rmy A (Y1) 20 (% +,0) S 55 (isna 5o By L L S0
. J‘.x.gy‘ 43y ‘5}; Lf)“-“
INTRODUCTION

Alginate impression materials are widely used for a variety of
applications. In prosthodontics, they are used for recording the impression
of edentulous and partially edentulous Arches. In orthodontics they are used
for recording impression prior to appliance construction. They are rarely
used for crown and bridge work because their tear resistance is a serious
disadvantage when considering this application 2.

After the removal of the alginate impression from the patient mouth
the distortion begins and the distortion will continue to increase
progressively until the impression is no longer acceptable clinically .

The alginate impression material may loose water by evaporation
from its surface or by exudation of fluid into the surface by a process known
as syneresis. This process must be limited to ensure a better quality of the
impression . ‘

The risk of infection in prosthetic dental procedures is very real one,
Normal sterilization and disinfectant procedures, in particular dry and moist
heat and some chemical methods are inappropriate for many treatment
processes .

The study was designed to determine:

1. The effect of storage of an alginate impression at a different time

interval on the accuracy of master casts.

2. The use of different types of an alginate impression material will affect
the accuracy of master cast if the impression is stored at a different time
interval.

. Whether the storage (in disinfectant solution, in sealed plastic bags or
left on the bench uncovered) causes any dimensional changes in alginate
impression and leads to inaccuracy of master casts also, using a different
time interval.

4. To find the suitable time and media for storage of an alginate impression

without a significant change, if the pouring of an alginate impression
should be delayed for any reason.

w
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MATERIALS AND METHODS
Materials

The manufacturer of the alginate impression materials, stone and
disinfectant solutions are shown in table (1).

Table (1); Material used in this study

83 18 £ E

Alginate Impression Badia Polesim 4500 ’
' (Hydrogum soft) (Rovigo ITALY) =

Alginate Impression Badia Polesim 4500

(Hydrogum elastic) (Rovigo ITALY) .

NOVI LIGURE —

Stone (Gypsum) (ITALY) 15067

Sodium Hypochlorite

Solution (0.5%) (RAQ) | —e—

Chlorhexidine Gluconate Macciesfield Chashire 19323566

Solution (0.3%) (UNITED KINGDOM) o=

Methods

Construction of Master Model

Wax Pattern was prepared to simulate a maxillary dentalarch in
which four halls were made, two at the canine area and the two at maxillary
first molar area (Class III Mod II-Kennedy Classification).

This wax pattern was milted and packed with a hot cure acrylic
Resin in a similar way to complete denture construction. Four experimental
abutments were prepared from a stainless steel, cut in milling machine;
these experimental abutments were fixed with screw in the halls of the
prepared acrylic model.

These abutments are of cubic shape in diameter and have the same
dimension, which is (5x5x5) mm. In the middle part of the palaie of the
acrylic master model, a stainless steel rod of (1) cm in diameter anc (7) mm
in length was fixed to standardize the measurements, the border oI master
model was free from any undercut area to reduce the distortion of the
impression during the removal (figure 1). ’

Test Apparatus

The test apparatus were designed in order to hold the acrylic master
model in a secured constant position to the impression tray, providing a
desirable thickness of an impression material.
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The test apparatus consists of aluminum base of (18x11x 2) cm in
dimension and weight of (2) kg.

Three vertical stainless steel rod was screwed at this base, the first
one has the dimension of (2.2) cm in diameter and (10) cm in length and
carries another small aluminum base of (9x9x2) cm dimension to which the
master model was fixed with screws.

The second rod was (2) cm in diameter and (15) cm in length, which
is fixed at the other side and attached to Aluminum plate of (19x2.5x1) cm
dimension with hinge movement to permit placement and removal of
impression tray.

The Aluminum tray was fixed in this horizontal plate in slide that
prepared in the inner surface and will prevent any rotational and slipping of
the tray during taking the impression. The third rod was designed of (1.5)
cm in diameter and (14) cm in length and acts as a stabilizer by a certain
screw in order to adjust a constant thickness of the impression material
(figure 2).

Figure (1): Master model.

Figure (2): Test Apparatus
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Impression Making and Preparation of Stone Casts

The alginate powder was mixed and loaded to the tray uniformly,
then slided in its position and adapted over the master cast. After seming the
impression removed, boxing technique was used, and poured with a stone
according to the manufacturer instruction, (100) gm of powder were added
to (23) ml of distilled water. Gentle vibration- was used for minute. The
stone casts allowed to set for (1) hour before they were separate anc left for
(24) hours to dry before testing ©.

One hundred sixty impressions were divided into (3) main group
according to their storage procedure as follows.

The first group contains (48) impressions for each type of ziginate,
(8) impressions were stored on the bench at (3) time intervals (15), (30),
(60) minutes before pouring.

The second group contains (48) impressions, stored in disposable
plastic bags at (3) time intervals mentioned before.

The third group contains (48) impressions, which were divided into
(3) subgroups. The first one, the impression isjust washed will tzp water
before pouring while in the second and third subgroup the impression were
immersed in two types of diluted disinfected solutions sodium hypochlorite
(0.5%) and chlorhexidine gluconate (0.5%) for (30) minutes.

Eight impressions for each type alginate impression material were
taken and poured immediately to be considered as a control for this study.

Statistical Analysis

Analysis of variance (ANOVA) was used, followed by Duncan
Multiple Range test. The differences were considered significant when the

probability (p) was equal or less than (5%) level ( p< 0.05). Unpaired t-test
also was used.

RESULTS

The Results of Using Two Brands of Alginate on Cast Accuracy
For the two brands of alginate impressions material unpaired t-test
was used and showed that there is no significant differences on cast

accuracy between the two types of alginate impression material p< 0.05
(table 2).
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Table (2): Comparison between casts produced from soft and elastic types of
alginate impression materials using unpaired t-test

SRS RS SRR SRESRERRSS

SRS 2

e Ratin
L A A AR A SRR A

T 22951014 | 22.984+0.15 | 022 | 085
o ;
L 22.968+004 | 23.002x005 | 078 | 045
o W8 23.011£0.16 | 23.005x0.15 | 140 | 0.18
S %0 231562005 | 23151005 | 021 | 083

& 23073015 | 231772004 '@ 182 | 0.09

SRR

H-

. § | 229872015 | 229952031 | 035 | 073

RN Dtk 1 S e on R

. 235542003 | 236302001 | 193 | 0.07
- 0 23082012 | 230992005 | 117 | 026

5
B

i
4

T e
£ SRS SRR

3 B 8
£ 3% SR
3 S

: x
R

o
L & N s
e gy 23,513 £0.08 23.547+0.10

&
N
SRS

23.092

H

0.13 23.135£0.14 0.38 0.71

,
S
i
’

Z

S 20.029 £0.04 20.044 £0.02 0.46 0.69
N < :

S8 3 Y R -
w08 200262002 | 20023002 | 024 | 081

3
R

T
]
b 20.049
SR >

E 0.03 | 20.069+0.03
$10 20.053+0.03 | 20.066+0.12

H-

1:23 0.23
0.32 0.75

|.

“Eas ] 20.067+008 | 20044003 | 075 | 047

} 20.064 =004 | 20.046+003 | 097 0.33

S 20.029+0.01 | 20.068+003 | 1.55 0.14

L 20,068 +0.03 20041008 | 0.82 | 043
z‘i‘*‘ &;\3&?% 20.071£0.06 200142005 | 197 | 0.07

-

20.040 £0.03 19.995x0.13 | 1.0 0.38
6.483 £0.02 6.453 =0.01 159 | 025

I+

NIRRT

5

SRR
RN
R

RN AR
35
R
R
R

- - | 6501007 | 64712020 | 100 | 0.33
SIURNR & & BRRR Ry P - = %

. g 6475005 | 64182000 | 144 ] 07
L ag e 64343004 | 63972008 | LI8 | 026

6.452+0.12 6.443 =0.05 0.21 0.84
6.463+021 | 6408x0.07 | 0.69 0.50

N

575
5
AR

£
8%

6436+0.13 | 6487029 | 045 0.66

&
SR

R

RN \’»\\s\\“§,

6.403 =0.16 6421£026 | 017 0.87

RS RGCCOR ERENNs ¢ SoN
A TR AR AL NN,

% ? % e 2
W RIRERRARS &

AR
G

6.532£0.27 6.501 =0.30 0.22 0.83

gy
i

6398 +008 | 6.4850+0.11 | 1.77 0.10

X=length, Y = width . Z = height

369



Al-Rafidain D J The efiect of different siorage times and conditions... Sp Iss. 2001

The Results of Storage of Alginate at Different Time Intervals on Stone
Cast Accuracy

Analysis of variance (ANOVA) and Duncan multiple range test was
performed, the result in table (3) shows that the dimensional changes at x-
dimension occurs at (60) minutes storage period only for booth open and
closed storage procedure. While there is no significant difference in the

dimensional changes at (15) and (30) minutes compared with the control
samples that poured immediately.

Table (3): The effect of storage times of alginate impression materiz! on the

dimensional accuracy of the resultant stone casts

length, Y = width, Z = height

22.951£0.10a | 22.984=0.102a

02+0.02a | 23.073+0.06a | 23:177=001a
005+005a | 22.987+£0.06a | 22.995=005a |
23.156+0.01b | 23.151+0.02b | 23.554+£0.01b | 23.630=0.04D |
20.029+0.02a | 20.044=0.02ab | 20.029+0.03a | 20.044=0.022a |

20.026 £0.01a | 20.023+0.007a | 20.067+0.03a | 20.044=0012
20.049=0.01a | 20.069+0.01a | 20.064+0.0la | 20.046=001a |
20.053£0.03a | 20.066 0.042a | 20.029+0.004a | 20.068=0.02a |

6.483+0.02 a 6.453£0.02a 6.483+0.02a | 6.453=0.02a

6.501 £0.02 a 6.471=0.07a 6.452£0.042 | 6.443=0.022

6.475+0.05a 6.418=0.04a 6.463+0.07a | 6.408=0.16a

ey 6.434£0.04 a 6.397=0.03 a 6.436+0.05a | 6.487=0.10a

X=

The Results of Immersion of Alginate Impression in Disinfectant Solutions
on the Dimensional Accuracy of Stone Casts

Duncan Multiple Range test was performed and the results in table
(4) showed that only immersion in sodium hypochlorite disinfectant solution
(0.5%) for (30) minutes produce a significant difference in the dimensional
change compared with other treatment and the control samples.
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Table (4): Comparison between dimensional accuracy of stone cast result
from immersion of alginate impression materials in two types of disinfectant
solutions, washing with tap water and control, using Duncan Multiple

Range test

ontrol

22.951+0.102a

Washed with water

23.044£0.042

23.099 £0.02 a

Immersion in sodium hypochlorite (3min)

23.513£0.08b

23.547£0.04b

Immersion in chlorhexidine (30 min)

23.092£0.05a

23.135+0.05a

i Control 20.029 £0.03 a 20.044£0.02 2
Washed with water 20.068 £0.02a | 20.041+0.02 a
Immersion in Sodium hypochlorite (30min) | 20.071 +0.02 a 20.014+£0.02a
Immersion in Chlorhexidine (30 min) 20.040+001 a 19.995+0.05 a
Control 6.483+0.02a 6.453£0.022a
Washed with water 6.403 £0.06 a 6.421£0.12a
Immersion in Sodium hypochlorite (30min) | 6.532 +0.13 a 6.501£0.10a
Immersion in chlorhexidine (30 min) 6.398 +0.08 a 6.4850+0.04 a

X=length. Y = width. Z = height

The Results of Comparison between Stone Casts Result from Alginate
Impression that Stored on the Bench and in Sealed Plastic Bags
In order to find the significant difference in stone casts poured from

all the levels of impression samples that stored on the bench uncovered and
in sealed plastic bags in spite of storage time and the types of alginate
impression materials, unpaired t-test were performed. The results in table
(5) show that there is a significant difference in the dimensional changes (p<
0.0001) between the two storage procedures in x- values only.

Table (5): Comparison between stone cast poured from alginate impression
samples that stored on the bench uncovered and in sealed plastic bags using
unpaired t-test

e Al osed Ba
23.277+028 | 23.043%0.13 0.0001*
20.049£0.04 | 20.0480.05 0.17 0.86
6.459£0.16 | 6.449+0.10 0.03 0.97

¥ Siﬁcant difference
X= length, Y = width, Z = height
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The Results of Comparison between Stone Casts Result from Each
Type of Alginate Impression that Stored on the Bench and in Sealed
Plastic Bags

The poured stone cast in relation to the two types of alginate
impression material that stored on the bench uncovered and in sealed plastic
bags, unpaired t-test was performed. The result in table (6) show that there
is a significant difference in the dimensional changes on stone cast (p<
0.0001) between the two storage procedures at x-value for the two types of
ziginate impression material. :

Table (6): Comparison between the two types of alginate impression
samples that stored on the bench uncovered and in sealed plastic bags using
unpaired t-test

RV

23.240£0.26 | 23.0

2331029 | 23.059=0.10 | 4.02 | 0.0001%
20.053£0.05 | 20.042=003 | 087 0.39
20.065+0.03 | 20.053=0.07 | 048 0.63
6.481£0.15 | 6.478=0.06 | 0.81 0.42
6.4460.17 | 6429=0.13 | 039 | 0.70

* Significant difference
X=length. Y = width, Z = height

DISCUSSION

The result showed no significant different between the two types of
alginate impression materials and in agreement with Eams and Litvak ‘"
MaCabe ®.

Storage of alginate impression uncovered for (15-30) minutes
showed no significant difference in the dimensional change compared with
controlled sample while storage for (60) minutes showed significant
difference. This could due to the fact that further evaporation of water from
alginate impression occurs, these results are in agreement with those of
Coleman et al.® and Ericksson @?,

Samples stored in disposable bags showed significant difference at
(60) minutes. The results were in agreement with Craig . The explanation
for this that storage of impression inside bags reduce the evaporation of
water, but even in high degree of relative humidity a significant difference
in the dimensional change is occurs if the impression stored for (60) minutes
or more.
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Washing with tap water before pouring produce no significant
difference also immersion in chlorhexidine disinfectant solution (0.5%) for
(30) minutes will not affect the accuracy and these results are in agreement
with Rowe and Forrest 2.

However, immersion in sodium hypochlorite solution (0.5%) for
(30) minutes showed dimensional change compared with chlorhexidine
samples, this may be due to degradation of the impression surface, this
results are in agreement with Tullner er a/. *®  Gin and Rabe *¥.

CONCLUSIONS

1. There is no significant difference between stone casts poured from the
soft and elastic types of alginate impression material used in this study.

.Storage of impression samples for (60) minutes on the bench uncovered
and in sealed plastic bags produced a significant difference compared
with controlled samples that poured immediately.

.Storage of impression samples in closed sealed bags reduces the
evaporation of water and the dimensional chdnge, which could occur in
stone casts.

.Immersion of impression samples in chlorhexidine gluconate disinfectant
solutions (0.5%) for (30) minutes produces no significant differences in
the dimensional change while immersion in sodium hypochlorite (0.5%)
for (30) minuets produces significant changes.

5.If the pouring of impression samples will be delayed for any reason, I

recommend the storage of impression samples in sealed plastic bags for
(30) minuets as maximum.

o

(O5)

HAN
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