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Summary

Disinfection of dental impressions is a compulsory procedure performed in order to break 
the chain of infection. Disinfectants used for this purpose are divided into two large groups. 
These are ready-to-use disinfectants applied directly over the surface of the impression in the 
form of a spray and concentrates, which are used to prepare a solution in which the impres-
sions are immersed for a specific period of time. This study aims to evaluate the influence of 
disinfectants on spatial dimensions of alginate mass impressions.

Ninety cubic impressions were prepared using metal matrixes with external dimensions of  
28 x 28 mm. Each impression was measured in two planes. The impressions were divided into three 
equinumerous sets of 30: Group I was disinfected with Zeta 7 Spray (n = 30), Group II was disinfected 
with Zeta 7 Solution (n = 30), and the control Group III (n = 30). The dimensions of the samples were 
measured in two planes after 24 (T1) and 120 (T2) hours. The obtained data was analysed statistically.

The dimensions of the samples after 24 and 120 hours in the first group were significantly 
different from those of the control group and the differences were statistically significant  
(p <0.05). There was no statistically significant difference between the second and the control 
group after 24 and 120 hours.

Ready-to-use disinfectants influence the dimensional stability of alginate-mass impressions. 
The time between taking the impression and preparation of the cast should be considered 
while choosing the disinfecting agent.

impressions disinfectants • spatial dimensions • alginates

Received: 16.05.2019
Accepted: 04.11.2019
Published: 19.02.2020 

Postepy Hig Med Dosw (online), 2020; 74

www.phmd.pl
Original Article

36

Postepy Hig Med Dosw (online), 2020; 74: 36-41
e-ISSN 1732-2693

Aim:

Material/Methods:

Keywords:

Conclusions:

Results:

GICID

Word count:
DOI:

Tables:
Figures:

References:

01.3001.0013.8553
10.5604/01.3001.0013.8553
2530
3
2
19

Authors’ Contribution:
 Study Design
 Data Collection
 Statistical Analysis
 Data Interpretation
 Manuscript Preparation
 Literature Search
 Funds Collection



37

Szerszeń M. et al. – Influence of disinfecting agents...

INTRODUCTION

Alginate impression materials remain the gold stand-
ard in the initial stages of prosthodontic and ortho-
dontic treatment. Frequently, these are the only dental 
impression materials used during the whole process of 
treatment. Patients easily accept the taste and smell of 
alginates. For an experienced clinician, these mater-
ials are convenient both in handling and manipulation. 
Alginates are classified as irreversible, hydrocolloid and 
elastic impression materials [3]. Alginate colloid is a non-
homogeneous mixture consisting of two phases: a conti-
nuous phase (water) and the dispersed phase (powder). 
The process of gelatinization starts after mixing the algi-
nate powder with water in an appropriate proportion. 
The transition between sol and gel state is irreversible 
and follows the chemical reaction between sodium algi-
nate and calcium sulphate, which produces an insoluble 
calcium alginate. According to Choudhary and associa-
tes, the alginate material impressions contain approxim-
ately 70% of water [2]. Hence, the vulnerability of the 
alginates to the dimensional instability. Leaving the algi-
nate impression after setting in a dry environment cau-
ses synaeresis and evaporation from the outer surface, 
which leads to a shrinkage. However, on the other hand, 
once the alginate impression is immersed in water, 
the mass absorbs it, which leads to swelling. This pro-
cess is called imbibition [11]. The influence of storing 
conditions such as temperature and humidity on the 
dimensional stability of alginates has been scientifically 
proven [7, 19]. The accurate representation of the pro-
sthetic field, dependent upon the dimensional stability, 
is the crucial element of the dental treatment success. 
Changes in linear dimensions of the inappropriately 
stored impressions, relatively low mechanical durability 
and too high elasticity are the main drawbacks of the 
alginate materials.

Disinfection of the dental impressions is a compulsory 
procedure. The impressions removed directly from the 
patients’ oral cavity are often covered with biological 
materials such as blood and saliva, which can be consid-
ered as a microbiological hazard. It is widely accepted 
that the first step consists of the mechanical removal 
of these contaminations with a stream of cold running 
water. After being rinsed with water, the impression 
should undergo disinfection in order to break the con-
tamination chain [3]. Apart from self-prepared sodium 
hypochlorite solutions, there are many surface disinfect-
ants that are generally available on the market. Manu-
facturers of dental materials recommend a wide range 
of disinfectants designed specifically for dental impres-
sions. Disinfectants used for this purpose are divided 
into two large groups. These are ready-to-use disinfect-
ants applied directly over the surface of the impression 

in a form of a spray and concentrates used to prepare 
a solution in which the impressions are immersed for  
a specific period of time. The purpose of these agents is 
independent of the impression material type. Taking into 
consideration the percentage of water in the alginates 
compared to other dental impression materials, it seems 
highly reasonable to suspect the alginate impressions to 
be more susceptible to dimensional changes. This study 
aims to evaluate the influence of disinfectants on the 
spatial dimensions of alginate material impressions.

MATERIALS AND METHODS

Ten identical metal matrices with external dimensions of 
30 x 30 mm and internal dimensions of 28 x 28 mm were 
prepared and were used to make cuboid alginate samples. 
Matrices were filled with an alginate material (ALG: Kro-
mopan, Lascod SpA, Italy). Two packs (900g) of material 
were prepared by manual mixing with water, following 
the proportions and instructions presented by the man-
ufacturer. Thus, ninety alginate samples were prepared 
and divided into three equinumerous groups (n = 30).

Different disinfection protocols were applied to each 
group: I- samples were rinsed with cold running water 
and then disinfected with a disinfectant spray (Z7SP: Zeta 
7 Spray, Zhermack SpA, Italy), II- samples were rinsed 
with cold running water and then disinfected with a 
self-prepared solution of a disinfecting agent (Z7SO: Zeta  
7 Solution, Zhermack SpA, Italy), III- control group, sam-
ples were rinsed with cold running water. Chosen agents 
vary between each other not only with the form of appli-
cation, but also have different ingredients and mecha-
nism of action (Tab. 1). In Z7SP the active agents are 
83% ethanol solution and 10% propan-2-ol. The action of 
Z7SO, on the other hand, is based on the biological action 
of quaternary ammonium salts- contains 7.7% Dodecy-
ldimethyl-ammonium chloride and 15% phenoxyethanol. 
Materials used in the study mentioned in Tab. 2 were used 
according to the manufacturers’ recommendations.

After being released from the matrices, points were 
marked on four different surfaces of each sample. 
Marked points were indicators for the stable and mov-
able arm of the gauge. Spatial dimensions of the samples 
were measured in two planes with a digital micrometer 
caliper with measuring accuracy of ±0.02mm. After the 
measurements, the samples were placed in ziplock stor-
age bags, which provided optimal humidity (65%), and 
then stored in a cooling appliance at the temperature 
of 7.5°C. Conditions in which the alginate samples were 
stored are agreed to be optimal for the long-term storage 
of the impressions [19]. The temperature and humidity 
were controlled with a digital thermo hygrometer with 
a movable head. Then, T1-24 and T2-120h measurements 
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level of α = 0.05  was adopted. Value of p <0,0001 was 
obtained – differences between groups were found sta-
tistically significant. Post – hoc Duncan tests were per-
formed. Statistically significant differences were proven 
between the results obtained in the first and the third 
group as well as between the values in the second and 
the third group. No statistically significant differences 
between the second and third group were found. In T2 
time mean change in spatial dimensions in the control 
group was –0.06 ± 0.53%, which was the lowest change is 
spatial dimensions of the examined samples. In the first 
group the highest change of –0.67 ± 0.53% was noted, 
whereas in the second group it was –0.08 ± 0.43% (Figure 
2). Results obtained from the measurements in T2 were 
analysed statistically in the same way as the variables 
obtained in T1. Having met the conditions for testing of 
the variance homogeneity, ANOVA test was conducted 
and the result of p <0.0001 was obtained. Post – hoc Dun-
can tests have proven statistically significant differences 
between the first and the third group, as well as between 
the first and the second.

were collected again with the same measuring appliance 
using the previously marked points. Measurements were 
taken by the same researcher. Obtained data was statisti-
cally analysed with descriptive statistics and then with 
the Kolmogorov-Smirnow test in order to determine 
the normality of variance. One-way analysis of variance 
ANOVA and post-hoc Duncan test were performed to 
determine whether the statistically significant differ-
ences between groups are present.

RESULTS

From 90 prepared samples, 180 measurements were 
obtained, 60 for each group. Mean change in the sam-
ples’ dimensions in control group in T1 time was -0.19 ± 
0.57%. In the first group disinfected with Z7SP the high-
est mean change in the dimensions was noted (–0.56 ± 
0.36%), whereas the second group disinfected with Z7SO 
demonstrated the lowest mean change in the spatial 
dimensions -0.04 ± 0.54% (Figure 1). One-way analysis of 
variance (one-way ANOVA) was performed. Materiality 

Table 1. Composition and instructions for use of the disinfecting agents

Name of the disinfecting 
agent:

Composition and active agents (bolded): Directions for use:

Zeta 7 Spray
83% Ethanol 

10% Propan-2-ol 
Non-ionic surfactants, additives, water.

After rinsing with cold running water, spray the agent over 
the whole surface of the impression and allow the agent to 

evaporate.

Zeta 7 Solution
15% Phenoxyethanol

7.7% Dodecyldimethylammonium chloride 
Non-ionic surfactants, additives, water.

After rinsing with cold running water, immerse the 
impressions for 10 minutes in a previously prepared 1% 

solution of the disinfecting agent. After a specific time rinse 
once again with running cold water.

Table 2. Used materials

Code Brand name Type Manufacturer Ratio

ALG Kromopan Alginate impression material Lascod W/P (ml/g) – 20/9

Z7SP Zeta 7 Spray Impression disinfectant Zhermack -

Z7SO Zeta 7 Solution Impression disinfectant Zhermack W/Z7SO (ml) – 100:1

Table 3. Changes in spatial dimensions of the samples

Time T1 T2

Group I II III I II III

Mean change in spatial dimensions (%) –0.56 –0.04 –0.19 –0.67 –0.08 –0.06

Maximal value (%) 0.14 1.13 1.34 -0.04 1.09 1.82

Minimal value (%) –1.40 –1.18 –1.47 –2.10 –0.97 –1.11

Standard deviation 0.36 0.54 0.57 0.53 0.43 0.53
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is the factor leading to the highest shrinkage of the 
examined samples. However, Demajo proves in his stud-
ies that the alginate shrinkage was reduced after having 
been disinfected with alcohol-based disinfectants. This 
was proven, though only in the first 90 minutes after the 
complete setting of the mass [4]. Kotsiomiti et al. claims 
that interactions between the impression material and 
the disinfectant may occur but should not have any 
influence on the spatial dimensions [10].

DISCUSSION

The study shows that different dental impression disin-
fectants may influence the changes in the spatial dimen-
sions of the impressions, which has also been proven 
by Nassar et al. in their systematic review [15]. Taking 
into consideration the literature reports, which indicate 
the negative influence of alcohol solutions on the spa-
tial dimensions of alginate impressions [16], a conclu-
sion may be reached that 83% ethanol in Zeta 7 Spray 

Fig. 1. Descriptive statistic for groups 1, 2 and 3 at T1

Fig. 2. Descriptive statistic for groups 1, 2 and 3 at T2
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ity is 65% [19], whereas some authors claim that 100% 
humidity should be desired without taking temperature 
changes into account [8].

The highest limitation in setting specific recommen-
dations regarding both storing and disinfection of the 
alginate impressions is the lack of standardisation in the 
research techniques [15]. Defining the standards of the 
research conducted on alginate impressions seems to be 
an adequate solution in order to specify the influence 
of different disinfectants usage and storage conditions. 
Consensus can only be reached by means of a meaning-
ful wide-range comparative research.

The manufacturer in both cases of tested disinfectants 
guarantees stability of spatial dimensions of the impres-
sions. Hence, it is particularly important to verify your 
knowledge about the performance and properties of dis-
infectants in scientific sources. Mistakes that occur at 
the time of taking impression may lead to mistakes dur-
ing the further stages of the prosthodontic treatment, 
necessitating having to repeat several clinical proce-
dures or, what is worse, leading to imprecise manufac-
turing of the prosthetic restorations. Erbe et al. indicate 
that inappropriate storing of the impressions may lead 
to clinically significant inaccuracies [5].

Despite the rapid development of prosthodontics in 
recent years and increasing popularity of the intra-
oral digital methods of imaging, alginates are still 
widely used. Cervino et al. conclude that the high price 
of intraoral scanners may imply that the (alginate) 
impressions will remain a method of prosthetic field 
mapping for a long time [1].

CONCLUSIONS

Tested ready-to-use disinfectant, Zeta 7 Spray, influences 
the spatial dimensions of alginate impressions leading to 
their shrinkage both after 24h and 120h (5 days). Statisti-
cally irrelevant both after 24h and 120h is the influence 
of the Zeta 7 Solution compared to the impressions only 
rinsed with water. The time between taking the impres-
sion and preparation of the cast should be considered 
while choosing the disinfecting agent.

Muzaffar et al. conducted a study which has proven 
the shrinkage of the alginate to be present both when 
the disinfectants were not used and after having used 
sodium hypochlorite solution and Perform ID agent 
(PID, Schulke and Mayr, Germany). In their study, how-
ever, no statistically significant differences were proven 
between the groups [14]. Muzaffar et al. in another study 
also indicate that the differences in linear dimensions 
of the samples over time are determined by the thick-
ness of the alginate samples. By comparing 3mm and 
1.5mm thick samples of the same alginate material, he 
has proven that lower thickness is inevitably connected 
to higher shrinkage [13].

Literature describes two types of research on the differ-
ences in spatial dimensions of the alginate materials. 
Research based on the alginate samples alone [4, 13, 19] 
and research in which data is obtained from the casts 
prepared on the basis of alginate impressions [8, 9]. Bear-
ing in mind that plaster casts also change their dimen-
sions during the setting process, it seems reasonable to 
include this data in the research [12, 18]. Hiraguchi et 
al. described in their research changes in dimensions of 
the plaster casts after various alginate materials hav-
ing been disinfected with 0.5% sodium hypochlorite 
for 15 minutes. This research led them to a conclusion 
that immersion of NaOCl does not significantly influ-
ence changes in dimensions of the alginates, which have 
been previously dipped in water and have not changed 
their dimensions. According to their research, the sta-
bility of the dimensions is dependent upon the type and 
the manufacturer of the alginate material [8].

Despite many years of research concerning this mat-
ter, it is still recommended to prepare the plaster casts 
directly after having taken the impression with algin-

ate materials [6, 17]. However, it is not always possible, 
especially when the impressions have to be transported 
to the laboratory. In such cases, usage of the materi-
als which have longer dimensional stability proven 
by the manufacturer is recommended. Authors of this 
paper proved in previous research  [19] that lower-
ing of the storage temperature to 7.5ºC has a positive 
impact on the dimensional stability of the alginates. 
The same research proved that optimal storage humid-

REFERENCES

[1] Cervino G., Fiorillo L., Herford A., Laino L., Troiano G., Amo-
roso G., Crimi S., Matarese M., D’Amico C., Siniscalchi E., Cic-
ciu M.: Alginate materials and dental impression technique: A 
current state of the art and application to dental practice. Mar. 
Drugs, 2019; 17: 18

[2] Choudhary S., Sivakumar I., Buzayan M.M., Choudhary P.: Di-
mensional accuracy of double poured casts obtained from exten-
ded pour alginate impressions: An in vitro study. J. Int. Oral Health, 
2018; 10: 272–277

[3] Craig R.G.: Review of dental impression materials. Adv. Dent. 
Res., 1988; 2: 51–64

[4] Demajo K., Cassar V., Farrugia C., Millan-Sango D., Sammut C., 
Valdramidis V., Camilleri J.: Effectiveness of disinfectants on anti-

microbial and physical properties of dental impression materials. 
Int. J. Prosthodont., 2016; 29: 63–67

[5] Erbe C., Ruf S., Wostmann B., Balkenhol M.: Dimensional stabili-
ty of contemporary irreversible hydrocolloids: Humidor versus wet 
tissue storage. J. Prothet. Dent., 2012; 108: 114–122

[6] Faria A., Rodrigues R., Macedo A., Mattos M., Ribeiro R.: Accuracy 
of stone casts obtained by different impression materials. Braz. Oral 
Res., 2008; 22: 293–298

[7] Gumuş H.O., Dincel M., Buyuk S.K., Kilinc H.I., Bilgin M.S., Zortuk 
M.: The effect of pouring time on the dimensional stability of casts 
made from conventional and extended-pour irreversible hydrocol-
loids by 3D modelling, J. Dent. Sci., 2015; 10: 275–281



41

Szerszeń M. et al. – Influence of disinfecting agents...

[8] Hiraguchi H., Kaketani M., Hirose H., Yoneyama T.: Effect of im-
mersion disinfection of alginate impressions in sodium hypochlorite 
solution on the dimensional changes of stone models. Dent. Mater. 
J., 2012; 31: 280–286

[9] Hiraguchi H., Nakagawa H., Wakashima M., Miyanaga K., Sakagu-
chi S., Nishiyama M.: Effect of storage period of alginate impressions 
following spray with disinfectant solutions on the dimensional accu-
racy and deformation of stone models. Dent. Mater. J., 2005; 24: 36–42

[10] Kotsiomiti E., Tzialla A., Hatjivasiliou K.: Accuracy and stability 
of impression materials subjected to chemical disinfection – a lite-
rature review. J. Oral Rehab., 2008: 35; 291–299

[11] Martin N., Martin M.V., Jedynakiewicz N.M.: The dimensional 
stability of dental impression materials following immersion in di-
sinfecting solutions. Dent. Mater., 2007; 23: 760–768

[12] Michalakis K., Stratos A., Hirayama H., Pissiotis A., Touloumi F.: De-
layed setting and hygroscopic linear expansion of three gypsum pro-
ducts used for cast articulation. J. Prosthet. Dent., 2009; 102: 313–318

[13] Muzaffar D., Ahsan S.H., Afaq A.: Dimensional changes in alginate 
impression during immersion in a disinfectant solution. J. Pakistan 
Med. Assoc., 2011; 61: 756–759

[14] Muzaffar D., Braden M., Parker S., Patel M.: The effect of di-
sinfecting solutions on the dimensional stability of dental alginate 
impression materials. Dent. Mater., 2012; 28: 749–755

[15] Nassar U., Aziz T., Flores-Mir C.: Dimensional stability of irre-
versible hydrocolloid impression materials as a function of pouring 
time: A systematic review. J. Prosthet. Dent., 2011; 106: 126–133

[16] Peutzfeldt A., Asmussen E.: Effect of disinfecting solutions on 
accuracy of alginate and elastomeric impressions. Scand. J. Oral 
Res., 1989; 97: 470–475

[17] Rodrigues S., Augusto C., Leitune V., Samuel S., Collares F.: In-
fluence of delayed pouring on irreversible hydrocolloid properties. 
Braz. Oral. Res., 2012; 26: 404–409

[18] Sweeney W., Taylor D.: Dimensional changes in dental stone and 
plaster. J. Dent. Res., 1950; 29: 749–755

[19] Szerszen M., Surowiecki D., Tyrajski M.: Influence of storage 
conditions of alginate mass impressions on their spatial dimensions. 
Prosthodontics, 2018; 68: 406–414

The authors have no potential conflicts of interest to 
declare.


