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Abstract

Thermoplastic materials such as polyamides (nylon), acetal resins, epoxy resins,
polystyrene, polycarbonate resins, polyurethane and acrylic thermoplastic resins
were introduced in dentistry as an alternative to classic resins, which have major
disadvantages such as the toxicity of the residual monomer, awkward wrapping
system and difficult processing.

Indications for thermoplastic resins include partial dentures, preformed clasps, partial
denture frameworks, temporary or provisional crowns and bridges, full dentures,
orthodontic appliances, anti-snoring devices, different types of mouth guards and
splints. Some flexible myofunctional therapy devices, used for orthodontic purposes,
may also be made of thermoplastic silicone polycarbonate-urethane.

The main characteristics of thermoplastic resins used in dentistry are as follows: they
are monomer free and consequently nontoxic and nonallergenic, they are injected by
using special devices, they are biocompatible, they have enhanced esthetics and they
are comfortable to wear.

Keywords: Thermoplastic resins, injection devices, metal-free removable partial

dentures

1. Introduction

Continuous development and progress of polymer’s industry with applications in general and
dental medicine was of great importance for the health domain. Using various types of resins
for restorations in the oral cavity is beneficial from childhood till geriatric period [1-4].

I NT E C H © 2015 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.



146  Thermoplastic Elastomers - Synthesis and Applications

Thermopolymerizable acrylic resins were first used in dental technique in 1936, this being a
great step forward. Acrylic resins are also known as polymethylmethacrylate or PMMA. These
synthetically obtained materials can be modeled, packed or injected into molds during the
plastic phase and become solid after chemical polymerization [5, 6]. Thermopolymerisable
acrylic resins have many disadvantages as increased porosity, high water retention, volume
variations and irritating effect due to the residual monomer, awkward wrapping system and
difficult processing. Because of these, once polymers developed, alternative materials such as
polyamides (nylon), acetal resins, epoxy resins, polystyrene, polycarbonate resins etc. [7-9]
came on the market.

The main characteristics of the thermoplastic resins used in dentistry are as follows: they
are monomer-free and consequently nontoxic and nonallergenic, they are injected by using
special devices, they are biocompatible, they have enhanced esthetics and they are
comfortable to wear [10].

2. Types of thermoplastic resins used in dentistry

The classification of resins according to DIN EN ISO 1567 is presented in Table 1:

Type Class (manufacturing) Group (presentation form)

Type 1 Thermopolymerizable resins (>65°C) Group 1: bicomponent powder and liquid

GI‘OU_p 2: monocomponent

Type 2 Autopolymerizable resins (<65°C) Group 1: bicomponent powder and liquid

Group 2: bicomponent powder and casting liquid

Type 3 Thermoplastic resins Monocomponent system grains in cartridges
Type 4 Light-cured resins Monocomponent system
Type 5 Microwave cured resins Bicomponent system

Table 1. The classification of resins according to DIN EN ISO 1567

Among the technologies for manufacturing removable complete and partial dentures we
distinguish: heat-curing, self-curing, injection, light-curing, casting and microwave use [11].

Thermoplastic resins may be classified by their composition, as acetal resins, polycarbonate
resins (belonging to the group of polyester resins), acrylic resins and polyamides (nylons).

The use of thermoplastic resins in dental medicine is continuously growing. The material is
thermally plasticized and no chemical reaction takes place. The injection of plasticized resins
into a mold represents a new technology in manufacturing complete and removable partial
dentures [12].
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At present, due to successive alterations in the chemical composition, thermoplastic materials
are suitable for manufacturing removable partial dentures with no metallic components,
resulting in the so-called “metal-free removable partial dentures” [13].

Indications for thermoplastic resins include removable partial dentures, preformed clasps [14],
partial denture frameworks, temporary or provisional crowns and bridges, complete dentures,
orthodontic appliances, anti-snoring devices, different types of mouth guards and splints.
Some flexible myofunctional therapy devices, used for orthodontic purposes, may also be
made of thermoplastic silicone polycarbonate-urethane.

2.1. Thermoplastic acetal

Thermoplastic acetal is a poly(oxy-methylene)-based material, which as a homopolymer has
good short-term mechanical properties but as a copolymer has better long-term stability
[15]. Due to its resistance to wear and fracture, combined with a certain amount of flexibility,
acetal resin is an ideal material for preformed clasps for partial dentures, single-pressed
unilateral partial dentures, partial denture frameworks (Figure 1), provisional bridges,
occlusal splints and implant abutments, artificial teeth for removable dentures and
orthodontic appliances [16].

Because of their resistance to occlusal wear, acetal resins are also well suited for maintaining
vertical dimension during provisional restorative therapy. Acetal is not translucent and does
not match the esthetic appearance of thermoplastic acrylic and polycarbonate [17].

R

r

Figure 1. Removable partial denture with acetal frame and clasps

2.2. Thermoplastic polyamide (nylon)

Thermoplastic polyamide (nylon) is a resin derived from diamine and dibasic acid monomers.
Versatililty is one of its characteristics and makes it suitable for various applications. Nylon
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exhibits high flexibility, physical strength, heat and chemical resistance. It can be easily
modified to increase stiffness and wear resistance. Because of its excellent balance of strength,
ductility and heat resistance, nylon is an outstanding candidate for metal replacement
applications [18]. Nylon is mainly used for tissue supported removable dentures. Its stiffness
makes it unsuitable for usage as occlusal rests or denture elements that need to be rigid [7,
13]. Because it is flexible, it cannot maintain vertical dimension when used in direct occlusal
forces. Adjustment and polishing is difficult but provides excellent esthetics due to its
semitranslucency [19, 20].

Nylon is specially indicated for patients allergic to methyl metacrylate, being monomer-free,
lightweight and impervious to oral fluids [21]. Some may also be combined with a metal
framework (Figure 2).

Figure 2. Removable partial denture of polyamide combined with metal

Comparative properties of thermoplastic acetal and polyamide, the two types of resins suitable
for manufacturing removable partial dentures, are shown in Table 2.

Resin type Main substance Resistance Durity  Flexibility Esthetics Biocompatibility

Acetalic polioximetylen very good very high medium good very good
resin

Polyamidic =~ diamine good high medium or very good  very good
resin very high

Table 2. Comparative aspects of acetalic and polyamidic thermoplastic resins

2.3. Thermoplastic polyester

Thermoplastic polyester resins are also used in dentistry. They melt between 230°C and 290°C
and the technology implies casting into molds. Polycarbonate resins are particularly polyester
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materials. They have good fracture strength and flexibility, but the wear resistance is lower
i heomoplastic pedypstetbonates have a natural translucency and finishes very well, which

recommends them for temporary restorations, but they are not suitable for partial denture
hermo laitl gﬁ‘jyes‘[er res1ns are also used in dentistry. They melt between 230°C and 290°C and the
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cehnolog $ casting into molds. Polycarbonate resins are particularly polyester materials. They
have good fracture strength and flexibility, but the wear resistance is lower than acetal resins.
RolyThoomeglastie acmydatel translucency and finishes very well, which recommends them for
temporary restorations, but they are not suitable for partial denture frameworks [22].

Thermoplastic acrylate consists of fully polymerized acrylate, its base component being
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very good long-term adaptability because water retention is limited. You can bounce such denture off
g'lg ﬂ[9 or without crickmg tha base [7,21,23].
resentation form-and injection’

Prese tation form and injection
ﬁermop astic materials ca‘}l e polymerized or prepolymerized and they can be found in

BheRH bl afeiin A6l oan The lssyieriveisbt, prbissidmenzepnad iReyrastnidgefothaticliminate
fhorageithriow Hidemel &) weight, already wrapped in cartridges that eliminate dosage errors (Figure
3).

a. b. C.

Figure 3. (a, b) Cartridges of different thermoplastic resins (c¢) The granular aspect of the material

Figure 3. (a, b) Cartridges of different thermoplastic resins (c) The granular aspect of the material
They exhibit a high rigidity despite their low molecular weight. Their plasticizing temperature is low
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The special injection devices we use are Polyapress (Bredent) and R-3 (Flex1te) 1nJ ectors (Figure 4).
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Injecting thermoplastic resins into molds is not a common technology in dental laboratories
because the need of expensive equipment and this could be a disadvantage.

The special injection devices we use are Polyapress (Bredent) and R-3C (Flexite) injectors
(Figure 4).
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3.1 Removable partial dentures with acetal framework

The acetal resin has optimal physical and chemical properties and it is indicated in making
frameworks and clasps for removable partial dentures, being available in tooth color and pink [12].
Experimentally, in some cases, we combined an acetal resin frames with classic acrylic resins for the
saddles (Figure 4). However, the resistance values for the acetal resin framework do not reach those
of a metal one [16], consequently the main connector, the clasps and the spurs need to be oversized
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3.1. Removable partial dentures with acetal framework

The acetal resin has optimal physical and chemical properties and it is indicated in making
frameworks and clasps for removable partial dentures, being available in tooth color and pink
[12]. Experimentally, in some cases, we combined an acetal resin frames with classic acrylic
resins for the saddles (Figure 4). However, the resistance values for the acetal resin framework
do not reach those of a metal one [16], consequently the main connector, the clasps and the
spurs need to be oversized [12]. Injection was carried out using the R-3 C digital control device

2. hafettienpraselapriogiamasapwel IS [ e it ¢ Shatbtale ednidivhds fiky prisey phuptasas; as

well as programs that can be individually set by the user.

Figurdd e rAceivbitamewarkandhaspinpgd semerablepartial denturesewath acgtaldramework and

clasps

The maintenance, support and stabilizing systems used are metal-free ones.
The maintenance, support and stabilizing systems used are metal-free ones.

The signiffcant asppsieiaioheHedheical ciertdpdha Wehnalogiotdgoras vebltopamial geptiubeandered
therroptatiis mastilE et desFiibsdre described.

The mastesmadel db Ropird-of Jasa d¥s rdinlesteraysingissvibrativibiaile tigure Migure 7).

In order to assess its
placed a parallelograp

arms of the clasp are
Clected and the position

of the cast is chosen and recorded so that a favorable path of insertion is obtained. To record the
Pt dn G iRG 'SP Hip 8 S tirks are used. The contour heights on the abutment teeth and the retentive
muco-osseous tissues are marked. The abutments undercuts are measured and the engagement of the
terminal third of the retentive arms of the clasps is established.

After the parallelograph analysis is carried out, the future frame design is drawn, including all
extensions of saddles, major connector, retentive and bracing arms of the clasps, occlusal rests and
minor connectors of Ackers circumferential clasps on abutment teeth. The design starts with the
saddles, following the main connector, the retentive and opposing clasp arms, the spurs and the
secondary connectors of the Ackers circular clasps [12, 13].
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In order to assess its retentiveness and to determine the place where the active arms of the
clasp are placed a parallelograph analysis is made (Figure 8). The abutment teeth are selected
and the position of the cast is chosen and recorded so that a favorable path of insertion is
obtained. To record the position of the cast tripod marks are used. The contour heights on the
abutment teeth and the retentive muco-osseous tissues are marked. The abutments undercuts
are measured and the engagement of the terminal third of the retentive arms of the clasps is
established.

After the parallelograph analysis is carried out, the future frame design is drawn, including
all extensions of saddles, major connector, retentive and bracing arms of the clasps, occlusal
rests and minor connectors of Ackers circumferential clasps on abutment teeth. The design
starts with the saddles, following the main connector, the retentive and opposing clasp arms,
the spurs and the secondary connectors of the Ackers circular clasps [12, 13].

After designing the framework, the master model is prepared for duplication, including
Ardpliadionap dsraHediRa R hE R MO bl e HENGY RIRIGIAY Hieddhsharers
derdeiggionion tboirameneasiehasniig, bsspaced fram the givgiankpinste iblfdgions where

the framework has to be spaced from the gingival tissue. [12].

Figure 8. Parallelograph analysis

Figure 8. Parallelograph analysis

Fi

Block-out wax is applied between cet Cervices and gmgival margin o

clasE.s arms. The block-out wax meets the spacing wax ina smoothj oint.
In ob i fo RPACHE HRIMEATSdS], a vinyl-polysiloxane silicone placed in a flask is used. After its
setting, the duplicate model is poured (Figure 10), using class IV hard plaster.

drawing representing the
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Block-out wax is applied Be#FbrPfistentvisation s the modell margin of the drawing repre-

BlogRl8, e A A By ROf SaviaTests the spacing wax H‘a%v%%or%g%éé’éﬁ‘ﬁng‘ heder
clasi THRUTHE HHcRBH N IR RS RS Hs o Rlgced n a Hask 1s used. After it
In ovdbingdtiptichiplieateamadabie D auied i (Bigysitokdhdisitng sbaskb¥diatd fRldsietused. After its
setting, the duplicate model is poured (Figure 10), using class IV hard plaster.

Figure 10. (a) Duplication of the model (b) Casting of the duplicate model using class IV hard plaster
Figure 10. (a) Duplication of the model (b) Casting of the duplicate model using class IV hard plaster

The elements of removable partial denture’s wax pattern are as follows (Figure 11a): the main

Th Connector adeofr gj wax (so 1thgt its thickness is tw1ce as normal) the saddles and the Acke S
e el Srett: (iasremo fpgﬁtl e %1 a]f‘)(alps are aIS(r)erea 5,10 (!loth t(h ﬁua as Yr tﬁ’l ¢ main

CII‘CLI a

connector ma e Wa%( % ]hS ess 1S, twice as e saddles. and the Ackers
rlh wor arfe ViSI t ni e iece. AJarge cen ra a t 1s necessary 1
01rcu1ar clas ue wax. e t10n s ar so re (I]éil or tl}olée ar as ef( r%mework
connect. nnec whic t n ect1 ace. Unlike
that are not V1s centr 1‘[1? 1n or r to co e% Wlth the
ern of a meta 1c ? ttern met Te ew T to
main ﬂgln% Ii throu t e 1n 1a njec 1)(0% ace € pa tern of a metallic
clas res s connecto
framework, eﬁfém e me afitme ramewor a\’/e t be 50% thlcker (clasps, occlusal rests

and m@ﬁrﬁ%@ﬁ%ﬁ}iﬂ&weﬁ; is performed using minor sprues of 2.5 mm calibrated wax connected
Spruing, %%@&Wﬁfﬁé%@ﬁf@@ﬁ? using minor sprues of 2.5 mm calibrated wax connected to one

major sprue (Figure 11a).
e

Figureigute (a)YWrappingiheavaxpatiein drameodthe pemovablespartiall denturedbydnsulation of the
investment

Surface tension reducing solution is applied and the wax pattern is then invested in a vaseline
insulated aluminum flask (Figure 11b). Class III hard stone is used as an investment. The gypsum
paste is poured into one of the two halves of the flask and the duplicated model containing the
framework pattern with sprues attached is centrally dipped base-face down. After setting, the gypsum
surface is insulated and the second half of the flask is assembled. Class III hard stone is once more

PURSRRE R IR RS o [ R R [ IR JRY I I I ELe ) F S PR [ AR
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Surface tension reducing solution is applied and the wax pattern is then invested in a vaseline
insulated aluminum flask (Figure 11b). Class III hard stone is used as an investment. The
gypsum paste is poured into one of the two halves of the flask and the duplicated model
containing the framework pattern with sprues attached is centrally dipped base-face down.
After setting, the gypsum surface is insulated and the second half of the flask is assembled.
Class III hard stone is once more prepared and the flask is submerged in warm water in a
thermostatic container. The two halves of the flask are disassembled and the wax is boiled out
using clean hot water. The surface of the mold is then insulated and treated with a light-curing
transparent varnish in order to obtain a shining aspect [12, 13].

Injection is carried out with the R-3C (Flexite) injector (Figure 4b), which does not take up
much space as it can be mounted on a wall as well. The device has the following parameters:
digital control, preset programs for different types of thermoplastic resins and programs that
can be individually set by the user. The pressure developed is 6-8 Bar [23].

Fighi€W SslRedthsAwe of “gﬁanpaf)gﬁ@mf%fﬂy ﬁqé}ﬂ%mtﬁbmﬁhag}%m@twﬁuﬁhg rRdIsatingool-

ing Injecting (d) Cooling

Béf‘éﬁ% 1@%’%@‘%}‘@8{1&{ %T{@Wﬁaﬁ%é%?e@&f’o%ﬁ{i 31%%5 {%ﬁfélﬁiledbﬁéﬁ%@él% (Edgl%ée didde the
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activated
[l fastened.
ight occur
he flask is

cartridge is separated and out. In order to achieve optimal

qualigurefltheSohethriabthe flpsbgiahe tiftnjeooing dhvelthéom Sptasticsthib2eriad]| (a) Start (b) Heating
(c) Injecting (d) Cooling
Beforeinvestmentremoval, screws areloosened and the flaskis gently disassembled (Figure 13).

Before investment removal, screws are loosened and the flask is gently disassembled (Figure 13).

a. b.

Figure 13. Disassembling the framework of the acetal resin removable partial denture (a) The

Figure 13. Disassemblinéh&ﬁiﬁ*m]&dSkS&iHH@A&&aﬂf&&k{b}rD&&B&S@ﬁibﬁRgﬂ&ﬂ@(ﬁpmframework is still in the
flask (b) Disassembling is complete

The sprues are cut off using low-pressure carbide and diamond burs to avoid overheating the
material. Finishing and polishing is performed using soft brushes, ragwheel and polishing
paste (Figure 14).

Disassembling the framework of the future removable partial denture is followed by matching

it to the model, processing and finishing this component of the removable partial denture
(Figure 15).

Once the framework is ready, the artificial teeth are set up. Wax patterns of the saddles are
constructed by dropping pink wax over the framework. Teeth set up starts with the most mesial
tooth, which is polished until it esthetically fits onto the arch [24].

After properly setting of all the teeth are the wax pattern is invested in order to obtain the
acrylic saddles. An impression of the wax pattern placed on the master model is made by using
a putty condensation silicone.
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The sprues are cut off using low-pressure carbide and diamond burs to avoid overheating the material.
Finishing and polishing is performed using soft brushes, ragwheel and polishing paste (Figure 14).
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Figuryg
apolishing the acetal frameworkb(c) Special polishing paste C.

Figure 14. (a) Tools used for processing the acetal framework (b) Tools used for finishing and
Disasserhling thg Tramewapiliohidget fatsetatcinmanokpaitiiedaltact shifplloste dnbypmateling itetol
the modelpprovessimmeand finistingthis component of the removable partial denture (Figure 15).

Disassembling the framework of the future removable partial denture i is followed by matching it to

the mg

Figure 15 (a) Matchlng the acetal fidmework to the model éb]) The finishBd acetal framework
%u 5. (a) Match ing the acetal framework to the model (b) The finished acetal framework
Figure 15. (a) Matchmg the acetal framework to the model (b) The flmshed acetal framework

Once the fupeork i gy, e ayiCical egth. aie sef up., oy petioms of the saddls, are
constru %%%@%éé{ i Qﬁﬁ(&@ﬁ g\%@‘ l&%‘?@@%ﬁh\g\éﬁ%ﬁi ,

which i ﬁﬁﬁg d}ﬁ%gx 41t on the lateral sides of the i 1mpre551on

After properhisasEiR Sl %E%}% (GRS ES Hp
S TR ORI
G AR RSB AR S AR AR s ol
are thmﬁlégHﬁr RS %ﬁgsmrgbam@mgmnhﬁ thtei'aﬂesadissdef df&hmpssssmmnddhhetwthm
set in t ‘ pliesrdenside r@&s @nsunhlﬁat 1ghthenasssernpoelld
framew ‘:"E"e' AR d@ﬁg&g&‘ %‘iﬁ% RORAPI g :Qc'
is wrapﬁpawﬁlﬁ@fg KRy anacs foRgB? temperature of 5 ¢

and a pressure of 6 bars for 10 minutes to avoid bu ble development. Once the resin is cured,
the impression is removed [12, 13]. Burs, brushes, ragwheels and pumice are used to remove
the excess, to polish and finish the removable partial denture (Figure 16b).
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Figure 16. (a)" :sin and acrylic
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a. a.
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When manufacturing polyamidic dentures, the support elements blend in with the rest of the
denture, as they are made of the same material [25, 26].
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As an experiment, we managed partial reduced edentations with acetal Kemeny-type dentures
(Figures 22 and 23) as an alternative to fixed partial dentures, mainly in order to test the
ysmgmmw a%%%ct R dieadn g%’i%%er%ﬁﬁce&m% ghigioal haﬁﬁld%%aafuk%%%y Rpeedanig
% a it Xe‘ae 1%ar‘ual dentures, ma1 order to test th,
ows W atten% & ts an anu rm§ mo a& {le %
mnomlc%sP N 1!11 dge 0 am o%ar e]ila ance Odafd ong%
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the % mﬁ 1) case
§1% %gtlvg %9 0 t C

apé !
hology 1s ejsousreé iércne Kino artgﬁc t eth of e gﬁeggg
%‘E%a eétlven ﬁgﬁ cch §%en Lk iR 11‘1%g arti 1c1a ee 0 same ma eria
S the m%erl 1s R ud& §§& éﬁ, it ainly s’% able for dealing with lateral edentations. It can,

however, be used temporarily, in the frontal area as well, in those clinical cases where short-term
esthetic aspect is irrelevant [12,23,27].

Figure 22. acetal resin

Figure 22. Kemen

Figure 22. K f acetal resin

3.4 Splints maQc

ﬁ‘ﬁgfﬁf&pﬁfi‘?‘%&ﬂ’fsfr&{‘éalﬁﬁﬂlﬁﬁ%u ea‘[2e3d I%oerm r%%u}lc}t)cet%r{léaggﬁlsl}l%rgng devices, different types of
Sﬂglg ards aad S lmtia})laggdonthotlc teeth after surgery need immobilization. We experimentally

gign H‘H{éﬂﬁ&& ?Ecggmls lgﬁtﬁ (F1gure 24) which turned out to be a viable solution because it
alehsy S COlRRT AR ARSS R ar TR oISRIRSER A STRSIBRA R HOREIE Fetty shiSE
pﬂd&taﬁde@hﬁmd)ammdmatetbédr afaanwfﬁghnylngeahimsmhﬂugaimcwﬁchﬁmememm
ol fethredazeialindosplispbinBadogure Rt cvhiekhturfied quirse e mevtblam sebBitinhecauspyis
ax%s ches thira8)on ohuhsctaetin e tatherelyn IEPIRS AN & e DLy An RSt ARRR ¥ €8S HS Ghaite
2’tl(ln because it matches the color of the teeth and thereby represents a temporary postop-
erative esthetic choice [18, 23].

3.5. Mouth guards

Mouth guards are dental appliances that can be manufactured using thermoplastic resins. The
most satisfactory mouth protectors are custom-made mouth guards. This type of mouth guards
is designed by the dentist. They adapt well and provide good retention and comfort. Being
custom-made they interfere the least with speaking and have virtually no effect on breathing
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3.6. Myofunctional therapy devices

Controlling dentofacial growth interferences is an important issue. The negative effects of
mouth breathing, abnormal lip and tongue function and incorrect swallowing patterns on
craniofacial development in the mixed dentition period is well known. Correcting these
myofunctional habits improves craniofacial growth and decreases the severity of malocclu-
sion [12].

Myofunctional therapy retrains the muscles of swallowing, synchronizes the swallowing
movements obtaining a normal resting posture of the tongue, lips, and jaw. Myofunctional
therapy may be rescheduled before, during or after orthodontic treatment [30]. The most
typical age range for this type of therapy is between 8 and 16 years.

The main objective of the myofunctional appliances is to eliminate oral dysfunction and to
establish muscular balance. These appliances play a certain role in orthodontics because they
are simple and economical. The selection of the cases needs to be thorough and the specialist
needs to be well trained in their use.

The universal size products, suitable for children between 6 and 11 years old (mixed dentition
stage), allow implementing the orthodontic treatment earlier and at lower cost. These are made
of a flexible thermoplastic silicone polycarbonate-urethane, a ground-breaking copolymer that
combines the biocompatibility and biostability of conventional silicone elastomers with the
processability and toughness of thermoplastic polycarbonate-urethanes. This type of appli-
ances has good in vitro and in vivo stability. Its strength is comparable to traditional polycar-
bonate-urethanes, and the biostability is due to the silicone soft segment and end groups.
Various fabrication techniques may be used in order to obtain to different. Additional surface
processing after fabrication is not needed [12].

4. Errors in manufacturing thermoplastic resins dentures

Errors might occur when manufacturing thermoplastic resins dentures: the insufficient
pressure at injection, which leads to lack of substance, poor polishing, or too thick saddles
being some of the causes (Figure 26). These errors lead to deficiencies of the denture, which
might be unusable because of esthetic deficiencies, occlusal dysmorphia, exaggerated elastic-
ity, and decubitus areas [31].

5. Conclusions

Thermoplastics used in dentistry have known a great diversification in the last years. Proc-
essing principles are similar to the injecting technology of chemoplastics, the main difference
consisting in their chemical composition, liquefying temperature of grains, injecting pressure
and the fact that thermoplastic resins are monocomponent.
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5. Conclusionsessing technology is based on the thermal plasticization of the material, in the absence of

any chemical reaction. The technology of injection molding is not widely used in dental
Thermoplastdsigsedan ydentsstryelpaves kperimhdavigeeabudives sifreetlorevimpehapekibtesy gathe Processing
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their chemiggl,compasitian, Jignetyine(SMPRIAUIG Qb SFAIRN dBACCHD . NESSSIG ABdethe fact that
thermoplastigiesins aksunONQsQIMRRALHetal framework dentures, having the advantage of being

lightweight, flexible and much more comfortable for the patient. Metal-free removable partial

dentures made of thermoplastic materials are biocompatible, nonirritant, sure, nontoxic,

biologically inert, with superior esthetics, which make them rapidly integrate in dentomaxil-

lary structure. They offer quality static and dynamic stability.

The clasps are made of the same material as the denture base or ready-made clasps from the
same material may be used. Where the mechanical resistance of the structure comes first, the
choice is an acetal resin for making the framework. Superflexible polyamide resin is especially
indicated for retentive dental fields, which would normally create problems with the insertion
and disinsertion of the removable partial dentures. The removable partial dentures with acetal
resin frame are the most laborious to manufacture, requiring most working steps. Manufac-
turing the acetal framework is first, followed by the acrylic saddles and artificial teeth. A
removable partial denture with an acetal resin frame is rapidly integrated into the dentomax-
illary system and accepted by the patient. Such a removable denture is a comfortable solution
for the partial edentulous patient, achieving the principles of static and dynamic maintenance
and stability. These types of partial dentures are not bulky, the frameworks being 0.3-0.5 mm
thin, and clasps are flexible and esthetic.

A particular advantage of a removable partial denture made of acetal resin applies to patients
with large oral defects as a result of a maxillectomy procedure, who are due to have postop-
erative radiotherapy and need to have the density of the defect restored to ensure standardized
radiation distribution. Different types of boluses may be used for restoration but a stent is
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usually needed as a support. Traditional metal-clasp retained stents are discarded in such cases
as the clasps cause backscatter of the radiation beams. Acetal resin is a radiolucent material
suitable for making a stent with clasps or even a removable partial denture to retain the bolus.

In the case of Kemeny-type acetalic dentures, the artificial teeth are made of the same material
and in the same step as the rest of the denture. Because it is not translucent, its first indication
is lateral edentations but it can be used for short periods, in the frontal area as well, if short-
term esthetic aspect is not important.

Thermoplastic resins have several advantages: long-term performance, stability, resistance to
deformation, resistance to wear, excellent tolerance, resistance to solvents, absence or low
quantity of allergy-inducing residual monomer, and lack of porosity, thus preventing the
development of microorganisms and deposits, all of which, together with maintaining size
and color in time are very important characteristics, presenting a high degree of flexibility and
resistance, permitting the addition of elastomers for increased elasticity or reinforcement with
fiberglass, in order to increase their physical splinter quality; some of them can also be repaired
or rebased.

The advantages of using the molding-injection system lay in the fact that the resin is delivered
in a cartridge, thus excluding mixture errors with long-term shape stability, reduces contrac-
tion, and gives mechanical resistance to ageing.

As this class of materials, as well as the processing devices, has been continuously perfected,
their future applicability in dental medicine will keep spreading.

Most probably, further chemical development of elastomeric and polymeric materials will
enlarge the domain of clinical applications of thermoplastics in dentistry.
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