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Abstract 

Objectives: Some manufacturers claim to have produced new irreversible hydro-

colloids that are able to maintain their dimensional stability during storage. The 

present study evaluated the effect of storage time on dimensional stability of three 

alginates: Hydrogum 5, Tropicalgin and Alginoplast. 

Materials and Methods: In this experimental in-vitro trial, a total of 90 alginate 

impressions were made from a Dentoform model using Hydrogum 5, Tropicalgin 

and Alginoplast alginates. The impressions were stored in a sealed plastic bag 

without a damp paper towel for 0, 24, 48, 72 and 120 hours and then poured with 

type III dental stone. Cross-arch (facial of 6 to facial of 6 on the opposite side) 

and antero-posterior (distal of right first molar to the ipsilateral central incisor) 

measurements were made with a digital caliper on the casts. Data were analyzed 

by two-way and one-way ANOVA and Tukey’s post-hoc test (P<0.05). 

Results: Alginate type and the pouring time significantly affected the dimensional 

stability of alginate impressions (both Ps<0.001). Pouring of Hydrogum 5 impres-

sions can be delayed for up to 120 hours without significant dimensional changes. 

Alginoplast impressions may be poured after 72 hours, but Tropicalgin should be 

poured immediately and the storage time should not be more than 24 hours. 

Conclusion: Immediate pouring of alginate impressions provides the highest ac-

curacy in reproducing the teeth and adjacent tissues; however, this study demon-

strated that pouring may be delayed for up to five days using extended-pour (Hy-

drogum 5) alginates. 

Key Words: Dimensional Measurement Accuracy; Dental Impression Materials; 

Alginates; Plaster Cast 

 Journal of Dentistry, Tehran University of Medical Sciences, Tehran, Iran (2014; Vol. 11, No. 6) 

  
INTRODUCTION  

Irreversible hydrocolloids (alginates) are 

among the most commonly used impression 

materials. Because of their acceptable accura-

cy, availability, reasonable price and facile 

handling, this type of impression material is 

used for many purposes such as preparation of 

a study cast for diagnosis, fabrication of provi-

sional prosthesis, custom trays, appliances and 

a definitive cast for fabrication of complete 

dentures in cases with undercut areas, partial 

denture and for maxillofacial prostheses [1]. 
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Due to differences in formulations, products of 

different manufacturing companies have vari-

able characteristics and properties in terms of 

consistency, setting time, dimensional stabili-

ty, elasticity and strength [1]. 

Irreversible hydrocolloids suffer one major 

drawback, namely the dimensional change of 

impressions that have set. Dimensions of the 

impression are affected by several factors in-

cluding the composition of the irreversible hy-

drocolloid material, conditions under which 

the impressions are stored and the duration of 

storage before pouring [2]. 

Irreversible hydrocolloid impressions undergo 

shrinkage if stored exposed to air; whereas, 

water storage leads to swelling of the impres-

sion and distortion as the result of imbibition. 

However, minor dimensional changes have 

been reported as the result of storage in 100% 

relative humidity. Syneresis also leads to con-

siderable shrinkage [2]. 

Researchers have recommended that in order 

to maintain dimensional accuracy, hydrocollo-

id impressions should be poured immediately 

[1, 3] or maximally within 12 minutes [4]. 

However, some have claimed that it is possi-

ble to store the impression in a humid envi-

ronment for up to one hour [5, 6]. 

Numerous studies have evaluated the dimen-

sional accuracy of conventional alginates [2,7-

15]. Some studies show that it is possible to 

store a hydrocolloid impression for up to 1, 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and even 4 hours [8-10]. Due to clinical limi-

tations, in the majority of cases, the impres-

sions are poured after a time delay longer than 

the recommended period. Recently, manufac-

tures are trying to increase the storage time of 

hydrocolloid impression materials. Some im-

pression material manufacturing companies 

have produced a new generation of alginates 

(extended-pour) and claim that these materials 

are capable of maintaining their dimensional 

stability for up to 5 days. Only a few studies 

have investigated the dimensional accuracy of 

extended-pour alginates [16-19]. Considering 

the lack of adequate evidence based data to 

use this type of alginate in clinic and contro-

versial results of the available studies, the 

present study was designed to assess the effect 

of storage time on the dimensional stability of 

conventional and extended-pour alginates. The 

null hypothesis of this study is that the type of 

alginate and storage time does not affect the 

dimensional accuracy of the fabricated casts. 

 

MATERIALS AND METHODS 

In this experimental study, a total of 90 im-

pressions were made from a maxillary Dento-

form model (NISSIN Dental Products Inc., 

Kyoto, Japan) using Hydrogum 5 (Zhermack, 

Italy) as the extended-pour (n=30), and Tropi-

calgin (Zhermack, Italy) (n=30) and Alginop-

last (Heraeus Kulzer, Germany) (n=30) as the 

conventional alginate.  

  
Fig1. Cross-arch width (facial surface of the right first 

molar to the facial surface of the left first molar) 

 

Fig 2. Antero-posterior measurement (distal surface of 

the right first molar to the labial surface of the central 

incisor on the same side)  
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The first molars of both quadrants and the cen-

tral incisor of the right quadrant of the model 

were indexed using a milling machine and 0.8 

mm carbide fissure bur [17] (Figures 1 and 2). 

In order to allow 4-5 mm space for adequate 

uniform thickness of the alginate, two layers 

of spacer wax were placed on teeth surfaces 

and the palatal surface of the model [16]. The 

tray was placed over the wax and three stops 

were made for stable seating of the tray using 

autopolymerizing acrylic resin. Two stops 

were fabricated at canine areas and the third 

stop was made at the end of the palatal midline 

of the model (Figure 3).  

These stops are required to achieve reproduci-

ble positioning of trays during impression 

making. In the next step, the spacer wax was 

eliminated and the model was prepared for 

impression making.  

To simulate the oral environment, the impres-

sion along with the model were immersed in a 

water bath at 35C1C and pressed with a 1-

kg weight until completion of the setting time 

[19]. Water temperature was adjusted after 

every 5-impressions taken, using a mercury 

thermometer. 

The casts were generated immediately and at 

four additional times of 24 h, 48 h, 72 h and 

120 h.   The impressions were stored in sealed 

plastic bags (100% relative humidity) at room 

temperature for the specified storage time pe-

riods according to the manufacturers instruc-

tions.  

The air inside the plastic bags was removed as 

much as possible [17, 20]. The impressions 

were poured with dental stone type III (Tara 

250, Kheyzaran, Isfahan, Iran) at the deter-

mined time points. Forty-five minutes later, 

the model was removed from the impression 

and allowed to dry for 24 hours [17]. Mea-

surements were made with a CD-15b digital 

caliper (Mitutoyo Ltd., UK) with 0.01 mm 

readability [16, 17]. The cross-arch (facial sur-

face of the right first molar to the facial sur-

face of the left first molar) and antero-

posterior (distal surface of the right first molar 

to the labial surface of the central incisor on 

the same side) measurements were made by 

measuring the distances between the indices 

on the stone models three times [18]. Then, 

these measurements were compared with the 

measurements on the master model. Data were 

statistically analyzed using SPSS version 20.0 

software (IBM Corp., Armonk, NY), one-way 

and two-way ANOVA and Tukey’s post hoc 

tests (P<0.05). 

 

RESULTS 

The cross-arch width on the master model was 

56.11 mm. According to the results of two-

way ANOVA, the type of alginate (P=0.12), 

storage time (P=0.09) and their interaction 

(P=0.57) had no significant effect on cross-

arch measurements. Considering the insignifi-

cant effect of the type of alginate and storage 

time on cross-arch measurements, no other 

statistical analyses were performed on the re-

sults.  

The percentage of cross-arch changes in im-

pression materials following different storage 

times is demonstrated in Table 1. 

The antero-posterior dimension on the master 

model was 39.23 mm. Two-way ANOVA re-

vealed that the type of impression material 

(P<0.001), storage time (P<0.001) and their 

interaction (P=0.05) had significant effects on 

antero-posterior measurements.  

 
Fig 3. Three stops were made for stable seating of the 

tray using autopolymerizing acrylic resin 
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The percentage of change in antero-posterior 

measurements in understudy materials follow-

ing different storage times is demonstrated in 

Table 2. In addition, error terms of the mea-

surements and intraclass correlation coeffi-

cient were calculated in two dimensions for 

each material (Tables 1 and 2) and each time 

(Table 3). 

Furthermore, one-way ANOVA showed that 

the mean antero-posterior measurement at dif-

ferent storage times was equal in Hydrogum 5 

(P=0.97). However, in the other two impres-

sion materials, these values were found to be 

significantly different (P=0.003 for Alginop-

last and P<0.001 for Tropicalgin).  

For  Alginoplast,  the  difference  between  the  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mean antero-posterior distance at 0 and 120 h 

storage times was statistically significant (Tu-

key’s post-hoc test, P<0.001). In Tropicalgin, 

the difference in the mean antero-posterior 

distance measured at 0 and 72 h storage times 

(Tukey’s post-hoc test, P=0.002), 0 and 48 h 

(P=0.03) and 0 and 120 h storage times 

(P<0.001) was statistically significant. For an-

tero-posterior distances, one-way ANOVA 

failed to find a significant difference between 

the three impression materials at 0 (P=0.06) 

and 24 h (P=0.13) storage times. However, the 

difference between the three materials in the 

mean antero-posterior distance measured at 48 

h (P<0.001), 72 h (P=0.003) and 120 h 

(P=0.03) was statistically significant. 
  

Type of 

Material 

Storage 

Time 
Mean (±SD) Percentage of  

Dimensional Changes 

Error 

Terms 

Intraclass 

Correlation 

Coefficient 
Mean (SD) 

Hydrogum 5 

0 

24 

48 

72 

120 

55.87 (±0.16) 

55.88 (±0.23) 

55.95 (±0.06) 

56.04 (±0.17) 

55.91 (±0.20) 

- 0.48 

- 0.41 

- 00.29 

- 0.12 

- 0.36 

0.24 

0.23 

0.16 

0.07 

0.20 

0.13 

 

 

55.93 ( 0.03) 

Alginoplast 

0 

24 

48 

72 

120 

56.01 (±0.09) 

55.90 (±0.15) 

55.90 (±0.14) 

56.01 (±0.11) 

55.84 (±0.25) 

- 0.18 

- 0.37 

- 0.37 

- 0.18 

- 0.48 

0.11 

0.21 

0.21 

0.10 

0.27 

- 0.03 

 
55.93 (0.03) 

Tropicalgin 

0 

24 

48 

72 

120 

55.98 (±0.07) 

55.92 (±0.14) 

55.99 (±0.14) 

56.06 (±0.10) 

56.06 (±0.10) 

- 0.23 

- 0.39 

- 0.21 

- 0.10 

- 0.10 

0.14 

0.19 

0.12 

0.05 

0.05 

- 0.04 

 
56.0 (0.03) 

 

Table 1. Cross-Arch Measurements in Casts Produced from the Understudy Alginates Following Different 

Storage Times 
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  Table 2. Antero-Posterior Measurements in Casts Produced from the Understudy Alginates at Different Storage Times 

Type of 

Material 

Storage 

Time 
Mean (±SD) 

Percentage of 

Dimensional 

Changes 

Error 

Terms 

Intraclass Correlation 

Coefficient 
Mean (SD) 

Hydrogum 5 

0 

24 

48 

72 

120 

39.04 (±0.06) 

39.04 (±0.13) 

39.07 (±0.04) 

39.05 (±0.10) 

39.04 (±0.11) 

0.48 

-0.48 

- 0.41 

- 0.46 

0.48 

0.19 

0.19 

0.16 

0.18 

0.19 

- 0.17 
39.05 ( 0.02) 

Alginoplast 

0 

24 

48 

72 

120 

39.17 (±0.06) 

39.07 (±0.02) 

39.08 (±0.03) 

39.07 (±0.05) 

39.01 (±0.11) 

0.15 

- 0.41 

- 0.38 

- 0.41 

- 0.59 

0.06 

0.16 

0.15 

0.16 

0.23 

 

- 0.19 

 

39.08 (0.02) 

Tropicalgin 

0 

24 

48 

72 

120 

39.10 (±0.12) 

38.97 (±0.07) 

38.94 (±0.08) 

38.89 (±0.08) 

38.87 (±0.07) 

0.33 

0.66 

- 0.74 

- 0.87 

- 0.92 

0.13 

0.26 

0.29 

0.34 

0.36 

 

0.02. 

 

38.95 (0.02) 

 

 

Pouring 

Time 

Cross-arch Width Antero-Posterior Distance 

Mean(SD) 

Intraclass 

Correlation 

Coefficient 

Error Terms Mean(SD) 

Intraclass  

Correlation  

Coefficient 

Error Terms 

0h 55.95 (0.04) 
0.05 

 
0.16 39.1 (0.02) 

- 0.02 

 
0.13 

24h 55.9 (0.04) 
- 0.20 

 
0.21 39.03 (0.02) 

0.17 

 
0.20 

48h 55.95 (0.04) 
0.35 

 
0.17 39.03 (0.02) 

- 0.18 
 

0.20 

72h 56.04 ( 0.04) 
- 0.12 

 
0.07 39.0 (0.02) 

- 0.01 

 
0.23 

120h 55.94 (0.04) 
0.24 

 
0.17 38.97 (0.02) 

0.12 

 
0.26 

 

Table 3. Mean (SD) of Measurements of All Fabricated Casts According to the Pouring Time 
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The mean (SD) of measurements of all fabri-

cated casts according to the pouring time is 

shown in Table 3. 

Diagrams 1 and 2 show the mean arch-width 

and antero-posterior measurements made on 

casts generated from the understudy impres-

sion materials following different storage 

times. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION  

According to the result of this study, the null 

hypothesis was rejected because the antero-

posterior dimension was directly affected by 

the type of alginate and storage time. Differ-

ence in dimensional stability of the understudy 

alginates was due to difference in their chemi-

cal composition (polymer: filler ratio can af-

fect shrinkage) [2]. 

 

 

Diagram 1. The cross-arch measurements (distance between the facial surface of the first molar of the right qua-

drant and the facial surface of the first molar of the left quadrant) in casts produced from the understudy impression 

materials at different storage times 

 

Diagram 2. The mean antero-posterior measurements (distance between the labial surface of the maxillary right 

central incisor and the distal of the first molar on the same side) in casts produced from the understudy impres-

sion materials at different storage times 
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In Hydrogum 5, the mean antero-posterior dis-

tance at different time points was almost the 

same. However, in the other two impression 

materials, these values were significantly dif-

ferent and it seems that the dimensional stabil-

ity of the two mentioned alginates was com-

promised in this dimension after various sto-

rage periods [21]. It appears that the water 

content within the mass of impression mate-

rials has a greater effect on their dimensional 

stability than the amount of water present in 

each impression [22].  

Furthermore, water may evaporate from the 

surface of alginate impressions (syneresis) 

within the time interval between impression 

making and generation of plaster cast and it 

may cause contraction of hydrocolloid mate-

rials [23]. 

If pouring the impression with dental stone is 

delayed for a long time period, the alginate 

impression undergoes antero-posterior and 

cross-arch expansion and shortens [8]. In our 

study, changes in cross-arch measurements 

were insignificant; while, changes that oc-

curred in antero-posterior measurements were 

in the form of shrinkage. Based on our ob-

tained results, the cross-arch distances meas-

ured in all three-impression materials were the 

same at all storage times. 

Sedda et al. evaluated the effect of storage 

time on the accuracy of the casts produced 

from irreversible hydrocolloid impressions 

and showed that when impressions were 

poured immediately, all alginates could repro-

duce the original model with no significant 

difference. After 24 h of storage, only Algi-

noplast and Hydrogum 5 could reproduce the 

original model with no significant difference 

in any of the measurements. Furthermore, only 

casts produced from Hydrogum 5 impressions 

could comply with the control models at 72 

and 120 h of storage time [22]. These findings 

were observed for Hydrogum 5 and Alginop-

last in our study as well.  

Reddy et al., reported that Tropicalgin could 

be used without causing significant dimen-

sional changes after 2 hours of storage in 

sealed plastic bags. The percentage of dimen-

sional change for Tropicalgin was 0.258% at 2 

and 0.565% at 24 h. The latter value was simi-

lar to our obtained value at 24 h [18]. 

In a study conducted by Imbery et al. [17], 

casts produced from conventional and ex-

tended-pour alginate immediately and at day 

5, had no statistically significant difference 

with the standard model. These results are dif-

ferent from our obtained results of conven-

tional alginates. 

Todd et al., [19] demonstrated in their study 

that all the tested alginates showed significant 

dimensional changes at 24 and 100 hours. This 

finding regarding the extended-pour alginate is 

different from our obtained result. 

Mosharraf and Mokhtari in 2006 also revealed 

that casts produced from Alginoplast alginate 

impressions stored for up to 3 hours in a hu-

mid environment did not have significant di-

mensional changes. This storage time is short-

er than the 72 h storage time in our study. The 

percentage of dimensional changes at zero 

time point in the mentioned study was 0.142 

for Alginoplast, which is in accord with our 

finding [15]. 

Mosharraf et al., in 2011 reported that Algin-

max, Elastic Cromo and Hydrogum alginate 

impressions did not have significant dimen-

sional changes before 120 h of storage, but 

were not reliable after 5 days of storage [16]. 

In the mentioned study, fewer significant dif-

ferences were found between the casts pro-

duced from Hydrogum 5 and the master mod-

el, which in this respect, is in agreement with 

our study results. The difference between our 

study and the study performed by Mosharraf et 

al. is that they used damp paper towels and the 

changes were in the form of expansion of im-

pressions.  

Erbe et al. in their study on the effects of sto-

rage under humid and wet conditions on di-

mensional stability of contemporary irreversi-

ble hydrocolloids reported the lowest dimen-

sional changes in impressions stored in a hu-
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mid environment (humidor). According to this 

study, irreversible hydrocolloid impressions 

stored in humidor must be poured within 4 

hours. Irreversible hydrocolloid impressions 

stored in bag/tissue storage must be poured 

within 2 hours [2]. 

Controversial results reported by different stu-

dies may be due to the difference in the master 

model, tray design and conditions at which the 

impressions were stored in different studies. 

In 1998, Eriksson et al. made an impression of 

a semi-circular plate containing six dies al-

most similar to the dental arch using an alumi-

num tray [9]. In 2001, in a study carried out by 

Schleier et al., a plate containing four partial 

cones was used to simulate abutments and an 

impression was made using a metal tray [8]. In 

2008, Sedda et al. used a rectangular plate 

containing four cylindrical dies with 6 taper. 

Impressions were taken with acrylic trays [22]. 

In 1985, Johnson and Craig used a metal mod-

el containing two dies. A V-shaped notch was 

incorporated adjacent to the base of one of 

these dies. Impressions were made using a 

prefabricated metal tray [24]. In 2006, Mo-

sharraf and Mokhtari used the same model, 

but made an impression with an acrylic cus-

tom tray [15]. We used a Dentoform model of 

the maxillary arch in the present study. The 

first molars of both quadrants and the central 

incisor of the right quadrant were indexed. 

Impressions were made using a perforated 

plastic tray. Imbery et al. [17] used a Dento-

form model for dental and arch width mea-

surements. In the time interval between im-

pression making and pouring the impressions 

with dental stone, the impressions should be 

stored in a storage medium. In 1998, Eriksson 

et al. used a humid container for the storage of 

impressions for up to 2 hours and sealed plas-

tic bags along with damp paper towels for 

longer storage (24 and 96 h) [9]. In the study 

conducted by Mosharraf et al. in 2011, algi-

nate impressions were stored in a humid envi-

ronment in a sealed plastic bag [16]. In our 

study, impressions were stored in sealed plas-

tic bags without a damp paper towel at room 

temperature according to the manufacturer’s 

instruction for the mentioned time periods.  

Controversy exists regarding the threshold of 

dimensional accuracy in order to be clinically 

unacceptable and this range varies from 0.1% 

to 0.8% [2]. In addition, another study re-

ported 0 to 0.3 mm distortion after a 20 mm 

mandibular opening. In terms of change in 

arch width during opening and protrusion, it 

has been reported that protrusive movements 

decrease mandibular arch width from 0.1 to 

0.5 mm. The amount of distortion in the 

mandible during opening and impression mak-

ing ranges from 0.1 to 0.5 mm [25]. 

Thus, similar to the study performed by Im-

bery et al. [17], we considered the mean val-

ues (0.5%) as the standard safe threshold for 

maximum permissible dimensional changes. 

According to this index, in our study, Hydro-

gum 5 in both dimensions and at all pouring 

times had clinically acceptable dimensional 

changes. Alginoplast changes in both dimen-

sions and at all pouring times were clinically 

acceptable with the exception of the antero-

posterior dimension at 120 h pouring time. 

Tropicalgin had clinically acceptable dimen-

sional changes in both dimensions only at 0 h 

pouring time.  

Since this was an in-vitro study, we could not 

evaluate the effect of factors such as blood, 

saliva or oral cavity temperature and other in-

vivo conditions on the accuracy of impression 

materials; which is a limitation of the present 

study. Another limitation of our study was not 

evaluating the effect of different storage tem-

peratures.  

 

CONCLUSION 

Within the limitations of this study, the fol-

lowing conclusions were drawn: 

 Dimensional stability of alginate im-

pressions was directly influenced by 

the type of alginate and the time the 

impressions were poured (storage 

time). 
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 Hydrogum 5 and Alginoplast impres-

sions could be poured after 120 and 72 h 

of storage, respectively with no signifi-

cant dimensional changes. 

 Impressions made with Tropicalgin must 

be poured as soon as possible and their 

storage time should be less than 24 h.  

 In general, when alginates are used, im-

mediate pouring of the impressions is 

still the best method for precise repro-

duction of the teeth and adjacent tissues. 

However, considering the obtained re-

sults by using Hydrogum 5, acceptable 

results can still be obtained by pouring 

the impressions up to 5 days after im-

pression taking. 
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