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Abstract

Despite their widespread use in dental applications, gypsum materials have limitations, including low compressive strength, inade-
quate surface hardness, and dimensional instability. Therefore, this paper reviews current approaches to modifying dental gypsum
and examines the properties of the resulting modified materials. Additionally, this study investigates the effects of physical and
chemical treatments on the performance of dental gypsum. While physical treatments involved controlling the drying system, ad-
justing the mixing water, and using disinfectants, chemical modifications were achieved by incorporating various additives. An
electronic search for data published between 2000 and 2024 was conducted using the Web of Science, ScienceDirect, Scopus,
PubMed, and Google Scholar databases. The keywords included gypsum materials, dental plaster, stone models, gypsum compos-
ites, slurry water, setting expansion, and chemical disinfection. A total of 426 records were retrieved from various databases, of
which 307 were screened, yielding 46 relevant to the research objectives. The modifications made by physical methods were insuffi-
cient for producing satisfactory products. However, the addition of polymeric and fibrous additives led to significant improvements
in the mechanical properties of the resulting gypsum. Positive results were achieved by incorporating various ceramic fillers, which
enhanced the compressive strength of gypsum composites. Despite its promising benefits, this technique has not been widely used
in practice.
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|I. Introduction particle size, shape, and porosity due to different manu-

facturing procedures, thereby exhibiting disparate physi-
Gypsum materials are widely used in dentistry as white  ca] and mechanical performance [3,4]. The properties of
powders, chemically known as calcium sulphate hemihy-  five types of gypsum materials are presented in Table 1.
drate (CaSO4 - 2H20). According to the ISO for dental  Although dental Plaster is extensively utilized in dental
gypsums, the materials are classified into five types (Fig-  clinics and laboratories to create casts [5], the time re-
ure 1). Type I represents impression plaster for taking quired and surface porosity could lead to deferring labora-
impressions and bite registration, whereas type II corre-  tory processes and producing imprecise anatomical mod-
sponds to dental plaster for study models and mounting  ¢|s [6]. Therefore, modifying conventional plaster and
purposes. Types III, IV, and V are dental stones for work-  fapricating gypsum composites could effectively address

ing casts, high-strength dies, and high-strength and high-  gyuch issues and yield enhanced products.
expansion dies, respectively [1,2]. Although these mate-

rials have similar chemical compositions, they differ in

7“: Corresponding Author: o . . N © 2025 Copyright by the Authors.
Corresponding Author: Nidal Wanis Elshereksi, Department of Dental Technology, [z Licensed as an open access article using a CC BY 4.0 license.

Faculty of Medical Technology, Ministry of Technical and Vocational Education,
P.O. Box 1458, Misurata, Libya,
nidalwanis@gmail.com


https://scifiniti.com/journals/biomaterials-connect
https://scifiniti.com/
https://creativecommons.org/licenses/by/4.0/
mailto:nidalwanis@gmail.com
https://orcid.org/0000-0002-2599-3665
mailto:fathie13@gmail.com
https://orcid.org/0000-0001-6522-4759
mailto:milad22001@yahoo.co.uk
mailto:srzainal@usm.my
https://orcid.org/0000-0003-0096-7900
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

2025, Vol. 2, Article ID. 2025.0021
https://doi.org/10.69709/BIOMATC.2025.119334

SCIFINITI

PUBLISHING

®

Construction gypsum can effectively be used as an
alternative product to Type II dental plaster [7]. Flue gas
desulfurization (FGD) gypsum has been studied as a po-
tential replacement for natural gypsum in dental materi-
als [8]. To assess their effects on the physical and mechan-
ical properties of the resulting gypsum, several parameters
were investigated, including acid treatment, particle size,
and synthesis process. The results indicated that contami-
nants could be removed from FGD gypsum, while its com-

Type V, dental stone,
die model, high strength
high expansion

i

Type 1V, dental stone,
die model, high strength
low expansion

a-modified
hemihydrate

Figure |: Various types of dental gypsums.

Table I: Characteristics of different types of gypsum products.

Type 1, dental
plaster impression

pressive strength was enhanced by an acid treatment last-
ing 15 minutes. The compressive strength of the tiny par-
ticles was higher than that of the bigger ones. Sulphuric
acid treatment of FGD gypsum resulted in a lighter hue
and a rough, porous surface for the crystal structure. The
synthetic substance, known as dental plaster, was catego-
rized as types 1 and 2 according to its low compressive
strength level.

[3-hemihydrate

Type I, dental
plaster model

a-hemihydrate

Type III, dental
stone, die model

* Settin * Setting * Compressive
Type Composition Preparation Method  * W/P Ratio Time (mi%l) Expansion Strength
(2 h; %) (1 h; MPa)
I Alpha Dry calcination 0.50-0.75 4+1 0.00-0.15 4.0
| hemihydrate (110-120 °C) 0.45-0.50 1244 0.00-0.30 9.0
I Wleltoca{czlgincon 0.28-0.30 12+ 4 0.00-0.20 20.7
Beta (110~ )
v hemihydrate Wet calcination + 30% 0.22-0.24 12+4 0.00-0.10 34.5
\Y% calcium chloride 0.18-0.22 1244 0.00-0.30 483

* Properties of five types of gypsums as stated by American Dental Association Specification No. 25.

Achieving successful dental restorations requires
high accuracy in reproducing the detailed anatomy of the
oral cavity. Dimensional accuracy is a prerequisite char-
acteristic for dental gypsum, which leads to minimizing
laboratory faults, therefore reducing the insertion time of
prosthodontics. The expansion of traditional gypsum ma-
terials should be controlled to certify their accuracy and

reliability for dental applications [9]. Such behavior de-
pends on the composition of the gypsum and the calci-
nation method [10]. Samra et al. [11] inferred that the
conventional gypsum casts are comparable in accuracy to
the digital models. However, these materials continue to
exhibit deficiencies, including low compressive and ten-
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sile strength, poor abrasion resistance, inadequate surface
hardness, and general susceptibility to damage [9,12,13].

In general, there are strong demands to improve
gypsum properties to replace traditional materials. Gyp-
sum products can mainly be developed using physical
and chemical techniques. Physical enhancements can be
achieved by releasing residual water and accelerating the
drying time of wet-poured gypsum. Therefore, the drying
techniques could play an essential role in promoting the
gypsum characteristics [ 14—17]. In addition, post-pouring
time could be an effective factor influencing the mechan-
ical properties of dental gypsum. As reported by Cesero
et al. [18], surface roughness, tensile strength, and com-
pressive strength increased significantly over time after
pouring. However, the promoted attributes using physi-
cal methods were insufficient to generate satisfied prod-
ucts [6,14,15].

Dental materials are commonly reinforced with ce-
ramic additives and fabricated as composite materials [19,
20]. Hence, another approach to improving the behavior
of gypsum materials involves the incorporation of various
fillers. Ma et al. [9] reported that the properties of gyp-
sum products can be enhanced by introducing different
types of reinforcing agents and nanofillers, which can pro-
vide high precision for prosthodontic applications. Previ-
ous investigations [21,22] demonstrated that the incorpo-
ration of nano-silica into the gypsum matrix enhanced the
surface hardness with no notable effect on the compres-
sive strength of gypsum composites. Other filler particles,
such as alumina and marble powders, have also been incor-
porated into dental plaster gypsum, resulting in improved
physical properties [3,12]. However, insufficient data in
the surveyed literature have been found on strengthening
dental plaster gypsum by fabricating composites. Thus,
assessing processing techniques and producing accurate
gypsum composites with well-developed mechanical and
physical characteristics is necessary to achieve successful
dental restorations. Therefore, this review aims to shed
light on the current state of research on state-of-the-art
physical strategies for enhancing the performance of gyp-
sum products, including drying methods, types of mixing
water, and disinfection. The incorporation of numerous
additives into the gypsum matrix and their effects on gyp-
sum behavior are also described.

2. Review Methodology

An electronic search for data published from 2000 to 2024
was conducted across the Web of Science, ScienceDirect,
Scopus, PubMed, and Google Scholar databases. The
used keywords contained gypsum materials, dental plas-
ter, stone models, gypsum composites, slurry water, set-

ting expansion, and chemical disinfection. Moreover,
reference lists of earlier articles have been screened to
identify additional studies. Each work that suggested a
possible counterpart or inappropriate exclusion standards,
based on the evidence available in the title, was assessed.

The selection criteria for the surveyed records are
presented in Figure 2. The first assessment was conducted
according to the article's title. Then, checking the ab-
stracts of the relevant titles to estimate their relation. In-
clusion criteria consisted of studies evaluating the mechan-
ical properties (surface hardness, compressive, and flexu-
ral strength) and accuracy of gypsum obtained by acceler-
ating the drying period, altering the mixing water, devel-
oping the mixing technique, and incorporating various ad-
ditives. After that, the relevance of full-text documents to
the work topic, as indicated by their associated abstracts,
was evaluated. Irrelevant works, abstracts, letters, and
case reports were removed. Articles for testing 3D-printed
dental casts and gypsum filler were omitted. Only studies
published in English were reviewed.

3. Discussion

A total 0f 426 records were obtained from various sources,
of which 307 were screened. Finally, 46 articles were
related to the work objectives (Figure 2). The innova-
tive mixing techniques for improving the behavior of
dental gypsum were involved [6,23]. Thirty-four arti-
cles addressed the physical treatment of gypsum materials
through control of the drying period, modification of the
mixing water, and incorporation of disinfectants, as sum-
marized in Table 2. Twelve articles addressed the chemi-
cal modification of dental gypsum by the incorporation of
various additives (Table 3).

3.1. Physical Treatments of Gypsum
3.1.1. Drying System

Gypsum dehydration and dryness could be favorable pro-
cesses for strengthening gypsum products and reducing
the time required at the dental laboratory. The effect of
drying techniques on the abrasion resistance of three types
of dental stone has been investigated [16]. The outcomes
revealed that microwave drying displayed higher abrasion
resistance of dental stones and achieved the lowest weight
loss (0.295 g). In contrast, the reductions in samples’
weight were increased when hot air oven and open-air dry-
ing were applied (0.808 g, 1.217 g, respectively). The heat
could lead to highly prismatic, dense crystals with lower
porosity, thereby increasing abrasion resistance. Drying
dental stones using microwave energy resulted in a con-
siderable reduction in compressive strength. This behav-
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ior was attributed to the presence of porosity, cracks, and
holes generated from the water evaporation after expo-
sure to microwave irradiation [15]. Other studies reported

that microwave drying had no significant effect on the
compressive strength or dimensional stability of dental
stones [14,17].

Records identified

g through database
'*:;3 searching Additional records
= (n=424) identified through
g other sources
= < (n=2)
\4
— Records screened »| Records excluded
(n=426) (n=119)
o0
s
(=
; :
5
s Articles obtained Duplicati d
L uplications remove
— (n=307) (n=212)

Full-text articles
assessed for eligibility
(n=95)

Eligibility

!

@ Full-text articles
T:; included
£ (n=46)

Figure 2: Flowchart of selection criteria of the assembled articles.

3.1.2. Types of Mixing Water

Changes in water content affected the dimensional accu-
racy of gypsum materials, potentially compromising the
handling of the set plaster and the precision of the result-
ing prosthodontic fit [24]. Moreover, higher W/P ratios
could certainly result in lower bulk density, diminished
compressive strength, and raised hygroscopic expansion
and porosity [25,26]. Earlier studies [27,28] examined
the effect of using excess water beyond the recommended
water-to-powder (W/P) ratio on the physical and mechan-
ical properties of dental gypsum. The findings indicated
that increased water content led to inferior properties due
to larger crystals and higher stress concentration at crystal
boundaries, resulting in earlier fracture at lower loads and
reduced strength.

Full-text articles excluded
with reasons:

Abstract only (n=18)

Not in English (n=12)
Sample size (n=8)
Overlapping data (n=7)
Improper techniques (n=4)

Regarding different types of mixing water, Proenca
et al. [29] evaluated the effects of distilled, tap, and min-
eral water on the compressive strength, dimensional sta-
bility, and surface roughness of dental stone. They found
that these types of water did not affect the tested proper-
ties of the dental stone. Ozonated water has also been
examined to establish its impact on the physical proper-
ties of dental stone [30]. It has been found that utilizing
ozonated water increased the surface roughness of gyp-
sum materials. Slurry water, obtained from soaking gyp-
sum models or from cast trimming, is another type of
mixing water. It is commonly used in the preparation
of dental casts due to its effectiveness in enhancing sur-
face hardness [31], increasing setting expansion, reduc-
ing compressive strength [32,33] and the initial setting
time of gypsum [33]. In addition, using the slurry wa-
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ter resulted in a lowering of the water/powder (W/P) ratio
(0.42), whereas the ratios of distilled, mineral, and deion-
ized water to powder were 0.64, 0.50, and 0.52, respec-
tively [34]. This behavior was attributed to accelerated
crystallization nucleation and the presence of calcium sul-
phate in slurry water, which improves wetting of plaster
crystals [34]. These findings are consistent with a previ-
ous study, which reported that slurry water caused a sig-
nificant reduction in wet compressive strength compared
with the control group [35].

In addition to the water type, the mixing method
could also influence the characteristics of the resulting ma-
terials. For that, the effects of three different ways of mix-
ing (hand, vacuum mixing, and shaking) on the mechan-
ical behavior of dental stones have been evaluated [36].
The results indicated that the tested properties were not af-
fected by the mixing techniques. Other studies reported
that shake mixing increased the fluidity and compressive
strength and reduced the setting time, with no effect on
marginal adaptation [6,23].

3.1.3. Disinfectant Solutions

Disinfectants are mixed with gypsum as a water substi-
tute or as an antimicrobial agent to control cross-infection,
without adverse effects on the performance of gypsum
products. However, a reduction in the strength properties

of dental stones was observed due to modifications in the
crystal structure, which constrain the crystals’ ability to in-
termesh [37]. Oancea et al. [38] replaced water with disin-
fectants and tested their effects on the mechanical proper-
ties of dental stone. They stated that replacing water with
chemical disinfectants affects dimensional accuracy and
increases the brittleness of the resultant materials. Spray-
ing dental stones with various chemical disinfectants can
significantly reduce Vickers hardness, due to the porosity
generated from reactions occurring when the gypsum is
humidified [39]. In addition, the effects of several disin-
fectants on the physical properties, such as dimensional
accuracy, detail reproduction and setting time of dental
stone, have been analyzed [40]. The findings indicated
that the addition of sodium hypochlorite significantly re-
duced setting time, dimensional accuracy, and the fidelity
of reproduced details. Such reduction was attributed to
the formation of low-solubility salts which modified the
nucleus of crystallization, leading to delaying the setting
time and shrinking the gypsum during the setting. These
outcomes are consistent with those of others who declared
that soaking the gypsum casts in sodium hypochlorite sig-
nificantly reduced their surface hardness [41]. Peracetic
acid and sodium hypochlorite have also been used as dis-
infectants, and no notable effects on dimensional accu-
racy and details reproduction of dental stones were ob-
served [14,42].

Table 2: Several physical treatments used to modify the gypsum materials.
Treatment Gypsum Type Method Comment Ref.
Dried at ?45(1) Sh(;[HZ’ 00 W Reduction in compressive strength. [15]
Type IV dental stones or S-
Microwave Dried at 900 watts for 5 min. Higher abrasion resistance. [16]
Drying .
Dental stone Dried at 2450 MHZ’ 900 W No notable effect on the compressive [14]
for 5 min. strength and dimensional stability of
Type IV dental stones Dried at 800 W for 5 min. dental stones. [17]
Type IV and V Tap, mineral, and distilled Did not influence the analyzed [29]
gypsum water physical and mechanical properties. )
Type [and 111 Diluted slurry water. Increase in surface hardness [1]
gypsum casts
Shorten the setting time, decrease the
Types of Type III gypsum Slurry water. compressive strength, and improve the [32]
mixing dimensional change.
water . Decreased the initial setting time.
Slurry water prepared with a .
Plaster/Stone . Increased the expansion amount to a [33]
volume ratio of 16% and 2% .
great measure in the first 2 and 5 h
Slurry with distilled water and Significant increase in linear
Type IV dental stones slurry with 0.525% sodium dimension and a substantial decrease [35]

hypochlorite

in wet compressive strength.
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Table 2: Cont.
Treatment Gypsum Type Method Comment Ref.
Type III & IV dental 0.525% sodium hypochlorite + Adversely affected the compressive [37]
stone 2% glutaraldehyde and tensile strength.
o . .
Type IV 0.525% sodium hypochlorite Alter the setting expansion value to
and 2% . [38]
dental stone 1 make the model dental stone brittle.
Disinfectant chlorhexidine gluconate
Solutions Type 111 1% Virkon and 0.525%
and IV dental stones hypochlorite Decreased surface hardness. (3]
Improved the surface hardness and
Type 111 dental stone 1.5% K,SOy4 solution compressive strength. [43-45]

Reduced surface roughness

Earlier studies [43—45] investigated the effects of
incorporating potassium sulfate solution on the surface
hardness, roughness, and compressive strength of dental
stones. Although a reduction in the surface roughness of
gypsum after adding 1.5% potassium sulphate was found,
improvements in compressive strength and surface hard-
ness were reported. Such enhancement was attributed to
the formation of syngenite (K2Ca (SO4)2-H20), which
promotes larger crystallization nuclei and reduces gaps be-
tween gypsum crystals. This finding aligns with previous
studies, which reported that using hypochlorite as an al-
ternative to distilled water had no adverse effect on the
compressive strength, setting expansion, or setting time
of dental stone [35].

3.2. Chemical Modifications

Most chemicals added to dental gypsum accelerate the dis-
solution of hemihydrate, thereby expediting the setting re-
action. It is well known that potassium sulphate is widely
used as an accelerator at a concentration of 2% [46]. How-
ever, the added chemical salts act as contaminants and re-
duce crystalline cohesion, thereby decreasing the strength
of the gypsum materials [1]. Another suggested treatment
is the use of polymerizable monomers, which could en-
hance the durability of gypsum products. The produc-
tion of the polymer phase by polymerizing the monomer
improves the toughness and strength by occupying the
voids in the dental gypsum [2]. Cyanoacrylate and vari-
ous die-hardeners have been applied to treat the gypsum
cast[47,48]. Although surface hardness improved, the me-
chanical properties could not be enhanced. Therefore, in-
corporating several types of fillers into the gypsum ma-
trix could be a promising approach to improve the per-
formance of the resultant gypsum composites. The effec-
tiveness of different inclusions on the behavior of gypsum
composites is summarized in Table 3.

3.2.1. Polymerous Reinforcing Agents

The effects of various resins on the performance of den-
tal gypsum have been investigated, yielding conflicting re-
sults. Different types of resins, such as rosin and gum Ara-
bic, have been used as fillers and incorporated into the gyp-
sum plaster materials to evaluate their characteristics. The
results revealed that these additives can lead to improving
the mechanical behavior of dental gypsum [46,49]. How-
ever, the detrimental effect of gum Arabic on the mechan-
ical attributes of dental stones has been reported [37,50].
Such behavior was attributed to excess water kept in the
set material. Furthermore, the effect of adding epoxy to
dental stones was investigated [51]. The findings indi-
cated that epoxy resin could improve the abrasion resis-
tance and flexural properties of gypsum materials. The
epoxy absorbed much more energy before fracture, sug-
gesting it should be less susceptible to breakage. The set-
ting shrinkage was higher than the setting expansion of
the experimental gypsum materials. Another study was
designed to assess the mechanical and physical charac-
teristics of dental plaster materials by including different
concentrations of ground acrylic dust [52]. It has been
concluded that the control group had lower initial and fi-
nal setting times. The shortened setting time of modified
dental plaster was attributed to the incorporated level of
acrylic powder and its greater water-absorption capacity.
The impact of cyanoacrylate on the surface hardness of
dental stone has also been determined [53]. The findings
showed that applying cyanoacrylate resin to the surface of
type IV dental stone can increase its surface hardness.

3.2.2. Fibrous Additives

Incorporating fiber fillers can enhance the mechanical
properties of gypsum materials. Kati et al. [49] performed
a study to investigate the impact of glass fibers on the
compressive strength of dental stones. They postulated
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that the compressive strength of gypsum materials was
substantially improved by impregnating glass fibers. In a
similar situation, the inclusion of chopped carbon fibers
in gypsum plaster resulted in remarkable developments
in compressive and flexural strength [54,55]. These en-
hancements were attributed to the high tensile strength of
the fibrous fillers, which hindered the crack propagation.
Significant improvements in compressive strength were
also obtained by adding chopped copper fibers to gypsum
plaster [56,57]. The compressive strength of gypsum com-
posites reduces as the W/P ratio rises. However, a recent
study [58] has been conducted to examine the influence of
the impregnation of paper pulp on the physical and mechan-
ical properties of gypsum plaster. Paper pulp is a cellulosic
fibrous material extracted from wood or waste paper. It has
been reported that the filled gypsum exhibited lower den-
sity, shorter working time, and longer setting time. In addi-
tion, compressive and flexural strengths were reduced due
to the hydrophilic nature of the fillers and increased mois-
ture content. Correspondingly, the performance of the re-
sulting gypsum composites was negatively impacted by the
addition of natural fibers [59]. The hardness of the gypsum
composite decreased with increasing fiber content, due to
the development of a more porous structure.

3.2.3. Ceramic Fillers

Although the addition of nano-silica reduced the surface
roughness of dental stone by filling the interparticle voids,
no significant changes were observed in the compressive
or tensile strength of the gypsum composites [22]. Other
investigations [21,60] concluded that remarkable enhance-
ment in surface hardness and reduced linear dimensional
changes of dental stone composites were observed when
silica nanofillers were impregnated. Fumed silica fillers
have also been incorporated into the gypsum matrix, lead-
ing to an elevation in the density and compressive strength
of the gypsum composites by 100% and 52%, respec-

tively [25]. Such increments were attributed to the chem-
ical effect of fumed silica on the water/gypsum reaction,
which strengthens the intercrystalline bonds within gyp-
sum crystals.

Previous studies [12,61] have also evaluated the
effectiveness of incorporating alumina fillers into den-
tal plaster. The findings showed that the compressive
strength and surface hardness of plaster composites in-
creased from 7.8 to 70 MPa and from 64.4 to 124.3, re-
spectively, whereas the setting expansion decreased from
0.12% to 0.06% [61]. This was attributed to the strength-
ening effect of the ceramic fillers and the reduced gyp-
sum content in the reinforced specimens, which decreased
the formation of dihydrate crystals and, consequently, the
generation of internal porosity. Different fillers have
also been employed to modify the gypsum materials.
As a result, improved flexural and compressive strength,
along with decreased linear expansion, were achieved [9].
White Portland cement was also introduced as an additive
to reinforce gypsum plaster [62]. The presence of white
cement at an optimal 4.0% w/w was found to support other
significant properties, such as compressive strength and
setting time, while mitigating gypsum's weaknesses, in-
cluding its relatively low hardness and water solubility.

From an ecological perspective, studies have ex-
plored the effects of incorporating waste materials, such
as blast furnace slag, unburnt rice husk, and calcium car-
bonate, as fillers in plaster gypsum [63]. The waste mate-
rials extend the setting time and decrease the density and
compressive strength. These additives are placed into the
gaps between the gypsum particles without reacting with
the gypsum matrix. Marble powder has also been studied
as a reinforcement for dental gypsum [3]. This powder is
a waste byproduct generated during the cutting of marble
blocks. Its incorporation significantly improved the phys-
ical properties of gypsum composites, including density
and flowability.

Table 3: Types of various reinforcing agents used in gypsum composite construction.

Additives Loadings (%) Gypsum Type

W/P Ratio

Comment Ref.

Marble powder 1,3,6,9 Plaster

Improved density and fluidity

05 with reduced porosity.

Alumina 15 Plaster

Higher compressive strength and
surface hardness with lower
setting expansion.

0.5 [12]

Enhanced surface hardness.

. [21]

Reduced dimensional changes.

Nano-silica Stone

1,5

Lowering surface roughness.
No significant effect on tensile
and compressive strength.

0.19-0.2 [22]
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Table 3: Cont.
Additives Loadings (%) Gypsum Type W/P Ratio Comment Ref.
Local sum Decreasing density and
Fumed silica 0.6,1.2 EYP 0.3-0.4 compressive strength. [25]
(Juss) . .
Higher porosity level.
Glass fibers 1 Plaster and stone 0.25 Slgmﬁcan.t fnerease 1n [49]
compressive strength
. . Higher compressive strength and
pulverised acrylic 0.5,1,5,10 Plaster decreased setting time [52]
Fiber increased compressive
Chopped carbon 02,04 Plaster 0.5-0.6 strength an@ modulus of rup'_ture. [54.55]
fibers Deterioration took place with
increased w/p ratios.
Natural fibers 1,3,5 Plaster Lower surface hardr.le.ss and [59]
thermal conductivity
. Stone Improved surface hardness.
Nano-silica 03,1,2 (type IV) 0.24 Significant antimicrobial activity. [60]
Nano-alumina 10 Plaster 0.5 Enhanced compressive strength [61]
and surface hardness.
rice husk, calcium 02-10 Plaster i Slight increase in compressive [63]

carbonate

strength.

4. Prospective

Reinforced gypsum materials hold promise for the produc-
tion of low-cost materials and the development of innova-
tive products. Currently, numerous attempts have been
carried out to improve the gypsum properties and explore
the gypsum behavior after filler inclusion. Furthermore,
additional studies are needed to investigate the potential
interactions between reinforcing agents and the gypsum
matrix. Filler treatment and reactivity could play a cru-
cial role in enhancing the composites’ performance [64].
Selection of the efficient filler type, size, and form could
also be a key factor in enhancing the performance of the
resultant gypsum composites. Although the application of
strengthening dental gypsum by impregnating it with var-
ious additives is quite limited, this technique could be the
method of choice for developing gypsum products.

5. Conclusions

Gypsum dehydration improved its surface characteristics
and reduced the time required in the dental laboratory, but
it has been observed to negatively affect mechanical prop-
erties. Although dental gypsum can be modified by using
different types of mixing water and disinfectants, unstable
performance and inferior mechanical properties have been
reported. However, promising results have been achieved
with the inclusion of various ceramic fillers. Improving
the plaster’s properties can reduce its usage and lower

costs. Although the use of this technique could play an
essential role in improving the behavior of dental gypsum,
it has not been extensively used in practice. Hence, further
investigations are needed before gypsum composites can
be recommended as an alternative to conventional dental

gypsum.
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