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Abstract

merging simple chemical compounds, i.e. mo-
nomers, which results in a polymer.

Acrylics are compounds polymerized from monomers of acrylic, metacrylic acid or acrylonitrates.
The purpose of this paper is to present the technology and use of acrylics for provisional dentine
protection in the practice of dental prosthodontics. For this reason, we followed 120 clinical cases
from the everyday clinical practice, divided into 4 groups of 30 patients who needed prosthetic
reconstruction. The first group included cases in which we applied celluloid crowns for dentine
protection, for the second group we used acrylic teeth from a set of teeth for complete dentures; in
the third and fourth groups the fabrication was done with the system of an impression matrix and the
acrylic resin block technique respectively. In all the examined patients, the gingival index by Silness
and Loe and the vitality of the dental pulp were verified clinically, after preparation and 8 days from
the placement of the provisional crown. The value for dental sensitivity measured after preparation
was 2.59, and 8 days after the placement of the provisional crown it bwas 3.1. From these results we
can conclude that after the 8th day from the placement of the provisional crown, there was an
adaptation period, characterized by a decrease in the painful sensations. The value of the Silness and
Loe gingival index measured after the preparation was 1.34, and 8 days from the placement of the
provisional crown was 0.94. The results inclined us to the fact that the provisional acrylic crowns
facilitated the reparation of the periodontal tissue.

Key words: acrylic compounds, technology of acrylic compounds, dentine protection, provisional crowns,
polymethacrylate, polymethetilacrylate, hybrids.

Introduction
Acrylates are artificial resins obtained by

condensational, additional products get relea-
sed [5].

¢ General characteristics of acrylates
Like all other materials used in dentistry

The process of synthesizing individual mo- acrylates, among other features, primarily need

nomer molecules into a polymer is called poly-
merization. As a chemical reaction, polymeri-
zation may take different routes, but the ones
of interest for dentistry are additional and con-
densational polymerization.The additional takes
place by releasing a byproduct, while with the

to be biologically acceptable and compatible
with the oral tissues. Numerous studies have
shown that they are biocompatible materials
that require precaution. Namely, locally there
have been inflammations where they come into
contact with the mucous membrane in the oral
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cavity. Also, when using these materials, doc-
tors and dental technicians have noted contact
allergies. Methyl methacrylate acid, in larger
concentrations, can cause respiratory disorders.
Potentially toxic effects usually arise from mo-
nomers that do not bind in the process of poly-
merization, i.e. residual monomers. Their quan-
tity depends on the type of acrylate and on the
type of initiation. Assuming the process of poly-
merization was conducted properly, the percen-
tage of residual monomers with heat-initiated
polymerization is 0.2-0.5% or 1-2%. With the
room temperature initiated ones the percentage
is 5%. According to the ISO standards, the ma-
ximum amount of residual monomers is up to
2.2% for heat-initiated, while for room tempe-
rature it is up to 4.5%. Aside from the residual
monomers, potentially irritating substances in-
clude formaldehyde, benzoyl peroxide, dibutyl
phthalates, mercury salts, cadmium and others.
The causes are of a physical — chemical nature,
rather than allergic [6].

For an acrylic construction to be integra-
ted it needs to have certain physical and me-
chanical characteristics. Acrylates are materials
that have sufficient transparency, they are light,
odorless and tasteless. They are easily used and
repaired [7].

Acrylates do not have enough strength
and hardness, and have a slightly lower abra-
sion resistance than desired, as well as a low
level of elasticity, which makes them rugged
and easier to break. They slightly absorb water
(up to 2%), as a consequence of the constant
release of small amounts of residual mono-
mers. The absorbed water acts as a plasticizer
and additionally compromises the mechanical
characteristics of the acrylate. Solubility in water
and oral fluids is of no clinical significance.
Acrylates are dimensionally stable (they deform
during polymerization, under the influence of
solvents, heat, etc.). Porosity, i.e. the presence
of tiny cavities and structures usually invisible
to the naked eye, is also undesirable. Porous
acrylate is prone to breaking and can also affect
the colour of the construction, which reduces
its aesthetic effect. Pores tend to retain food and
microorganisms, which causes irritation [8].

Regardless of the aforementioned short-
comings, acrylates are still irreplaceable in their
required field, and of all the dental disciplines,
they find the broadest use in dental prosthetics
and orthodontics. In dental prosthetics, the most

commonly used are heat-initiated, while in ortho-
dontics room temperature initiated acrylates are
used [9].

¢ Classification and composition

of acrylates

According to their basic chemical struc-
ture, these materials usually belong to the group
of esters of methacrylic acid. Acrylates are
two-component systems typically consisting of
liquid and a solid ingredient in the form of a
powder. The state of matter for the comprising
parts depends on the degree of polymerization
of the methyl methacrylate, i.e. the liquid is
unpolymerized methyl methacrylate, while the
powder is a polymer of the same chemical pro-
duct — methyl methacrylate. Other substances
are added to these compounds purposely [10].

The liquid, besides methyl methacrylate
acid, must contain a polymerization inhibitor,
whose role is to prevent possible and undesi-
rable polymerization that can be initiated under
the influence of heat or ultraviolet radiation
while keeping the product. A commonly used
inhibitor is 0.006% hydroquinone. The rest of
the ingredients are only present in certain kinds
of acrylates.

The powder, aside from the polymerized
and besides methyl methacrylate acid, must
also contain an initiator, plasticizer, inorganic
substances and pigments. The initiator neutral-
lizes the effects of the inhibitor and starts the
polymerization reaction. The most commonly
used initiator is 0.2—-1.5% benzoyl peroxide.
Dibutyl and diethyl phthalate are added as pla-
sticizers. Inorganic substances such as grains of
glass, zirconium silicate and aluminum oxide
improve the mechanical characteristics. The
acrylates are colourless transparent materials,
so they need to be coloured in order to roughly
mimic tissues and organs that they are replacing
in the oral cavity. For that purpose the most com-
monly used pigments are mercury salts, iron,
cadmium and others [11].

The acrylates are most commonly clas-
sified according to the method of initiating po-
lymerization and consistency.

1. According to the method of initiating the
polymerization:

a. Heat-initiated polymerization, where the
polymerization process is initiated and car-
ried out by the heat in a water bath;
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b. Room temperature polymerrization. Unlike
the heat-initiated, these contain an accelera-
tor that dissolves the initiator into free radi-
cals, which activates the process of poly-
merization;

c. Light-initiated (photosensitive) polymeriza-
tion, where the polymerization is initiated
by visible light. For the needs of the poly-
merization, special devices are used that
produce light waves with wavelengths in the
spectrum of visible light with amplitudes
from 380-760 nm.

d. Microwave-initiated polymerization, where
the polymerization is initiated by the micro-
wave energy of the microwave.

2. According to the consistency of the acrylates:
a. hard (rugged), and
b. soft (flexible);

The consistency of the acrylates depends
on the amount of plasticizer in the chemical
structure. Namely the soft acrylates, in addition
to the usual components, contain a higher per-
centage of plasticizers, which is a prerequisite for
their highlighted flexibility that lasts even after
the polymerization process concludes. The amount
of plasticizer, depending on the material, can
amount up to 30%. According to the duration of
the elasticity, soft acrylates are classified as con-
ditioners and liners. With the conditioners the
elasticity lasts a few weeks, while the liner’s ela-
sticity can be prolonged for up to 3 years. Over
time, as a result of the evaporation of the plasti-
cizers, the acrylates lose their elasticity and be-
come unusable [12].

Purpose

The purpose is to present the technology
and use of acrylics for provisional dentine pro-
tection in the practice of dental prosthodontics
through fabrication of provisional crowns depen-
ding on their method of fabrication and the
biotolerance of the vital tissues in the oral cavity.

Materials and method

For the completion of all of the aims
given in this paper, we followed the condition
of 120 patients from our everyday clinical
practice who required the fabrication of a pro-
sthetic construction. The necessity of a time
period required for the fabrication of the defi-

nitive prosthetic construction, accompanied by
the professional demand for preservation of the
physical appearance in these cases, made the
fabrication of dentine protection for the expo-
sed dental surfaces essential. This was the rea-
son for the fabrication of various types of pro-
visional crowns in the examined patients, divi-
ded into four groups of 30 patients according to
the fabrication technique and the type of pro-
visional dentine protection. in the first group of
30 patients the dentine protection was done
with celluloid provisional crowns. (Fig. 1) The
celluloid provisional crowns are partly indivi-
dual crowns because they are prefabricated in
the shape of translucent casings that are sub-
sequently filled with acrylic compound and cli-
nically adapted to the exposed dentine surface.
The celluloid acetate is a transparent material,
used for the fabrication of translucent crowns
that after the adaptation are filled with acrylic
compound of the appropriate colour, previously
chosen according to a colour-scale available for
each synthetic material. After the finalization
of the polymerization process, regardless of
whether we use an auto-polymerizing acrylic
compound or UV light, the celluloid casing is
separated from the provisional crown and dis-
carded while the crown is cemented onto the
prepared tooth. They are available on the mar-
ket in the shape of incisors, canines and pre-
molars [3]. In the second group we used acrylic
teeth from a set of teeth for complete dentures
for the fabrication of provisional dentine pro-
tection. (Fig. 2) Whenever we use this techni-
que, the provisional crowns are classified as
partly individual provisional crowns. After the
finished preparation of the teeth, we chose the
appropriate tooth from the set of teeth for com-
plete dentures, so as to match the one that we
had just prepared. From the selected tooth we
carved a casing, by drilling it with a low-speed
dental handpiece. This was followed by thr use
of an acrylic compound that was not required
to match the colour of the teeth. With the help
of the acrylic, we enclosed the tooth from the
oral and the approximal sides and the encasing
was put on the vestibular side. After the fini-
shed occlusion and articulation, we applied the
provisional crown with dental paste for tempo-
rary cementation [1]. The third group included
patients for whom the provisional acrylic crowns
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were fabricated using the system of impression
matrix, and this is why these crowns were
classified as individual. (Fig. 3) A preliminary
impression was taken before the preparation of
the tooth intended for fabrication of prosthetic
crown, and in this manner we preserved the
form and the shape of the natural tooth. There
followed the preparation method and a repeated
impression following the planned phases and
principles for prosthetic constructions. In this
method, the fabrication of the provisional crown
was initiated with the selection of an acrylic
compound, only according to the scale of co-
lours to match the teeth of the patient. The
selected acrylic was mixed in a more fluid state
and we applied it in the impression matrix
taken before the preparation. The same impres-
sion was returned on top of the tooth isolated
and prepared for crown fabrication in the oral
cavity of the patient. After selective grinding of
the provisional crown extracted from the im-
pression, finishing occlusion and articulation,
we applied it into the oral cavity. In the fourth
group of patients, the provisional crown was
fabricated using the acrylic resin block techni-
que. (Fig. 3) The selected material was mixed
until it gained the consistency of dough and
then we applied it as a casing on top of the
tooth isolated and prepared for crown fabri-
cation. This was followed by selective grinding
of the provisional crown, shaping the morpho-
logical characteristics of the designated tooth.
The materials from which we fabricated the
crowns with this technique or with the system
of impression matrix differed in their chemical
structure: polymethacrylates, polyethylmetacry-
lates, epimines and hybrids. The provisional
crowns from polymethacrylates are similar in
their chemical structure to the polymers from
which we fabricate the complete dentures, with
the exception that they are coloured with pig-
ments the colour of the natural teeth. They re-
quire a high temperature for polymerization and
because of this they have a higher degree of
contraction. The stability of the colour is sati-
sfactory, and they can be fabricated with good,
highly polished edges. If they are skillfully fa-
bricated, they can last for more than a few
months. The material consists of powder — poly-
mer and liquid — monomer. The polymer con-
tains pigments and activator. The monomer
contains inhibitor, and ground substance for

greater resistance to surface abrasion. The pro-
visional crowns made from polyethylmetacry-
lates have a lower temperature of polymeriza-
tion and therefore are less harmful to the dental
pulp. During the polymerization process, they
undergo a plastic phase and because of this
they are easier for manipulation and the remo-
val of excess material from the teeth. They
have low strength and resistance to abrasion.
Because of the low strength they are used for
the fabrication of provisional constructions
with short duration. The provisional crowns from
epimines have a very low temperature of poly-
merisation with a small contraction of the poly-
mer and a very low quantity of residual mo-
nomer. The hybrids are different combinations
of the previously-mentioned materials. In most
common cases they refer to bis-acrylic compo-
site resin. They have high strength. They are
used for the fabrication of provisional bridge
constructions with a large expanse. The appe-
arance of bubbles is not rare in these materials,
because of which they suck water from the oral
cavity and change their colour.

Figure 1 — Provisional dentine protection with celluloid
crowns (Group 1)

Fodat bz

Figure 2 — Provisional dentine protection with a set of
teeth for complete dentures (Group 2)
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Picture 3 — Acrylic compounds for individual
provisional dentine protection (Group 3 and 4)

In all our examined patients, we clini-
cally verified the gingival index using Silness
and Loe for gingival inflammation, and simul-
taneously measured the vitality of the exami-
ned tooth before, after preparation, and 8 days
from the placement of the provisional crown.
The measurements of the vitality or the degree
of sensitivity of the dental pulp was made with
an Ispituvac zubne pulpe P-1 dental pulp exa-
miner. The pulp P-1 electrical dental pulp exa-
miner is an electronic device intended for exa-
mination of the sensitivity of the dental pulp to
electrical stimuli. This device produces electri-
cal impulses with a frequency of 12 Hz, and
amplitude of 1 m/sec., and the impulses produ-
ced are transmitted to the tooth by with a rub-
ber extension of the regulator. This extension is
fabricated from neutral rubber that needs to be
soaked in a saline solution. The signal light ser-
ves as a control of the outcome impulses and as
a referent point for reading the intensity. As
charger, this device uses a standard 10 V bat-
tery of the 6-F22 — apical battery type. After
switching on the regulator, contact with the
exposed dentine of the tooth is established using
the rubber extension of the device. The exami-
ner of the dental pulp has electronic stabiliza-
tion of the height of the outcome impulse, as
well as a blockage of the impulses when the
electrical potential of the battery falls below
the permitted limit. While the electronic exami-
ner is functional, it always produces the same
intensity of electrical impulses, the strength of
which is dependent on the intensity value set
on the scale of the regulator. The gingival
index of the examined tooth was measured by
Silness and Loe according to the propositions
for measurement, giving numerical values for
the degree of inflammation for each of the sur-

faces of the examined tooth and dividing the
value by the number of the sides of the tooth.
The verified index was marked according to
these gradations: 0 — healthy gums, 1 — light in-
flammation without bleeding, 2 — medium in-
flammation with provoked bleeding during dental
probing, 3 — severe inflammation with unpro-
voked bleeding, in the same measuring periods
as the vitality of the pulp.

Results and discussion

Bearing in mind that every tooth prepa-
red for the fabrication of prosthetic construction
presents an open dentine wound with exposed
dentine canals and severed Tomes’ fibres, it s
necessary that this wound should be taken care
of. The care of these teeth as described in our
paper was done with the help of the fabrication
of provisional crowns or a mechanical type of
protection [2]. In each of the patients in the
four groups we achieved function, phonation
and aesthetics with the fabricated acrylic pro-
tective crowns, preserving the basic prostho-
dontic principles. These principles are essential
for every crown regardless of whether it is pro-
visional acrylic or definitive. As a simple, fast
and economic method of fabrication, we would
point to the one using the use of set of teeth
from complete dentures, because very often we
are left with residual teeth form these sets. In
the four groups of patients, regardless of what
type of dentine protection we had chosen, we
came to seemingly the same results. The degree
of subjective sensitivity measured immediately
after the preparation showed us low values in
all 120 patients. The low values indicated that
the patients showed a painful reaction to a very
low intensity of electrical stimulation from the
electronic examiner. Namely, the prepared teeth
presented an open, untreated dentine wound with
severed nerve fibres that apart from the heigh-
tened degree of sensitivity are characterized by
the presence of painful reaction. The degree of
sensitivity of the prepared tooth during the first
measurements had an average value of 2.59,
and 8 days after placement of the provisional
crown the average value of the examined teeth
was 3.1. The degree of subjective sensitivity
was measured even before preparation of the
examined teeth, when the average value was
3.31. From these results we can arrive at the
conclusion that 8 days after placement of the
provisional crown, there occurred an adaptation
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period and diminishment of the painful sensa-
tions. The value of the degree of sensitivity of
the prepared teeth after 8 days is not equal to
that before preparation, but compared with the
value measured at the time of preparation it is
satisfactory. From all of these values we can
come to the conclusion that the acrylic that we
used as a material for the fabrication of provi-
sional crowns does not irritate the dentine and
the dental pulp, and this is why we approve its
use. (Table 1) From the results measured on the
Silness Loe gingival index, we received appro-
priate confirmation that leads to the approval of
the use of the acrylics for provisional dentine
protection. On the second Silness and Loe
measurement of the gingival index by, in all

120 patients (100%) we received heightened
values for gingival inflammation with an ave-
rage value of 1.34 that we ascribed to the phy-
siological trauma of the gingival sulcus during
the subgingival preparation. The values from
the third measurement, 8 days after the applica-
tion of the provisional crowns, had an average
value of 0.94, which led us to the fact that the
provisional acrylic crowns facilitate the repa-
ration of the periodontal tissue. (Table 2)

The dentine canals and the severed nerve
fibres are indifferent to the presence of the
acrylic compound in their vicinity, which we rea-
lized based on the received subjective respon-
ses from the patients that they did not feel pain
after the application of the provisional crown.

Table 1
Measured values of degree of sensitivity of examined teeth
Measured values
Measured values for | Measured values of the degree
Examined pati the degree of the degree of sensitivity of the
d'X?éniin'e patients of sensitivity of sensitivity examined tooth,
1vided Into groups | o the examined teeth | of the examined teeth 8 days from
before preparation after preparation placement of the
provisional crown
First group
of patients 3.27 2.6 3.13
Second group
of patients 3.30 2.59 3.1
Third group
of patients 3.35 2.59 3.07
Fourth group
of patients 3.32 2.58 3.1
Average values
of the examined teeth 3.31 2.59 3.1
in the four groups
Table 2
Measured values of gingival index of the examined teeth according to Silness and Loe
Measured values Measured values Measured values
Examined patients | of S L gingival index | of S L gingival index | of S L gingival index
divided into groups | of examined teeth of examined teeth | 8 days after placement
before preparation after preparation | of provisional crown
First group
of patients 0.48 1.35 0.93
Second group
of patients 0.59 1.32 0.91
Third group
of patients 0.50 1.36 0.95
Fourth group
of patients 0.55 1.33 0.97
Average values
of examined teeth 0.53 1.34 0.94
in the four groups
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Conclusion

Based on the received findings regarding
the technology and use of acrylics for provisio-
nal dentine protection, we arrived at the fol-
lowing conclusions:

1. The everyday use of acrylics for pro-
visional dentine protection as a mechanical
protection of the prepared teeth is absolutely
justified,;

2. The selection of the type and tech-
nique of fabrication for the provisional pro-
tective crown from acrylic has no influence on
the preservation of the health of the dentine and
the periodontium;

3. We concluded that not only does the
provisional dentine protection participate in the
preservation of the vitality of the dental pulp,
but it also facilitates the process of reparation
of the periodontium.
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Pesume

TEXHOJIOTHJA U YIIOTPEBA
HA AKPUJIATHU MACH 3A TIPUBPEMEHA
JEHTUHCKA 3AIITUTA

Bbuajana Kanymencka, Hukoua /lepedan,
Mupjana IonoBcka, Jyaujana HukosoBcka,
Bepa PanojkoBa HukosoBcka, E¢dra KadGokoBa
buaounosa, Anera Mujocka

Cromatosomkn pakynrer, CTOMAaTOJOMIKH
KIIMHWYKY TieHTap ,,CB [lanTenejMon*,
VYuusepsurer ,,CB. Kupmr u Meroan;j*,
Ckorije, P. Makenonuja

AkpunaTute ce MOJMMEPHU COeAMHCHH]a,
JOOMEeHN CO MOoJMMEpH3alija Ha MOHOMEPH OJ
aKpWITHA, METAaKpUIIHA KHCEIUHA WIIM aKpHJIOHHT-
paru. llenra Ha TPyHOT € &Ia ce MPHKake TEXHO-
Joryjata ¥ ymnorpebara Ha aKpWJIATHUTE Macd 3a
NpUBpEeMEeHa IEHTUHCKA 3aIUTHTa BO CTOMATOJIOMI-
KaTa NpOTeTHYKAa NpakThka. Bo Taa Hacoka Oea
npocneneny 120 manueHTty, nojesieHu Bo 4 rpynu
oxn mo 30 manMeHTH Off CEKOjIHEeBHATa KIIMHWUYKA
IpaKkTHKa, KOM WMaa morpeda ox m3paboTka Ha
(buKCcHONPOTETHYKN KOHCTpyKimu. [IpBata rpyma
Oca oHME Ha KOM JICHTHHCKATa 3aIlTHTA ja M3BEIY-
BaBMeE CO LIETyJIOHIHH KopoHKH. Kaj BTOpara rpyna
3a M3padOTKa HA MPUBPEMEHATA JCHTUHCKA 3aIlTHTA
KOPHCTEBME aKpHJIaTHH 3a0W O] TapHHUTYpa 3a0u 3a
TOTaJHM HpoTe3u. TperaTta rpyna Oea manueHTHTE
Kaj KOM 3aIlITUTHUTE aKPUJIATHU KOPOHKHU TH U3pa-
0O0TyBaBME CIIOpEe METOAOT Ha KOmMUp cucteM. Bo
YyeTBpTaTa Ipyla Ha MalueHTH, MPUBpPEMeHarTa 3a-
THTa ja U3paboTyBaBME MO CHCTEMOT Ha OJIOKYe.
Kaj cure mcnuTyBaHM NMAlMEHTH KIMHWYKH IO Be-
puduIMpaBMe THHTUBATHUOT WHAEKC cropen Sil-
ness 1 Loe 3a ruHruBasHa MH(QIaAManuja, a UCTO-
BPEMEHO 'O MEpEeBME M BUTAJIUTETOT Ha HCIHUTYBa-
HUOT 3a0, MO Tpernapanyja u 1mo § JeHa o Hoce-
BETO HAa NpPUBpPEMEHATa KOPOHKA, IPH IpelaBa-
BETO Ha Ae(UHATHBHATA IIPOTETHIKA KOHCTPYKIIH]ja.
M3mepeHara BpeJHOCT Ha CTENEH Ha OCETIMBOCT Ha
UCIUTYBaHUOT 3a0 1O Mpernapanyjara H3HECyBalle
2,59, a 8 neHa on HOCEHETO Ha NPUBpPEMEHATa
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koponka 3,1. On oBue pe3yaTaTd MoOKeMe Ja
JI0jAeMe O CO3HAHUE JIeKa 10 8 JAeHa O HOCCHETO
Ha TpUBpPEMEHaTa KOPOHKA, HACTaHAI IEPHON Ha
ajlanTalyja ¥ HamajlyBame Ha OOJIHUTE CEH3alH.
W3mepenara BpeIHOCT HAa TMHTMBAJIHMOT HMHAEKC
cnopen Silness u Loe no npemaparyja n3xnecysaiie
1,34, a 8 neHa o]l HOCEHETO Ha NMPUBPEMEHATa KO-

ponka 0,94. Pesynratute HU ykaxaa Ha (akror
JIeKa TIPUBPEMEHUTE aKpUIIaTHH KOPOHKH ja TOTHO-
MOTHaJIe perapanyjara Ha apoJOHTAIHOTO TKHBO.

Kayuynu 360poBu: akpuigaTHH MacH, TEXHOJIOTHja Ha
aKpUJIaTH, AEHTUHCKA 3allTHTa, HPHUBPEMEHH KOPOHKH,
MONUMETHIAKPUIIAT, TOJMMETSTUIIAKPUIIAT, XHOPHIH.



