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1. Resumen
Introduccion: la falta de dientes es un problema que la actual poblacién quiere corregir
con la mayor estética posible, una buena comodidad y con el objetivo de sumar calidad
de vida. Por estas razones, el nylon, siendo un polimero cristalino, se esta abriendo paso
en el mundo de la odontologia. Se sigue estudiando hoy en dia, en relacion a las ventajas
y desventajas de las protesis flexibles, si esta alternativa con respecto a las protesis
convencionales pueden ser una opcién mejor. Objetivos: conocer las caracteristicas de
estas protesis, con base de poliamida, para entender si puede llegar a ser una buena
alternativa o no. Metodologia: se ha realizado una busqueda de articulos cientificos entre
2010y 2021, usando bases de datos como PubMed y Medline. Discusion: es indudable la
ventaja superior del nylon en cuanto a la estética, sin embargo, necesita de diferentes
cambios e investigaciones para afirmar las propiedades superiores al PMMA. Conclusién:
existe poca evidencia cientifica y es necesario seguir investigando para poder afirmar su

superioridad en cuanto a las protesis con metal.

Palabras clave: protesis flexible, resina-poliamida, nylon

2. Abstract
Introduction: tooth loss is a problem that everyone wants to correct, achieving the best
aesthetics, good comfort in order to reach a greater quality of life. For these reasons,
nylon, being a crystalline polymer, is making its way into the world of dentistry. It is still
being studied until this day, regarding the advantages and disadvantages of flexible
prostheses and whether it could become a better alternative against conventional
prostheses. Objectives: knowing the characteristics of these polyamide-based prostheses
to understand if they could be a good alternative or not. Methodology: a systematic
literature review of scientific publications has been carried out between 2010 and 2021,
using databases such as PubMed and Medline. Discussion: nylon has undoubtedly proven
its superiority in terms of aesthetics, however, it needs different changes and
investigations to affirm the properties superior to PMMA. Conclusion: there is little
scientific evidence, and more research is needed to assert its superiority over metal

prostheses.
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4. Introduccién.

4.1 Definicion.

Un gran porcentaje de la poblacion adulta tiene falta de uno o mas dientes en sus arcadas,
por lo que, debido a una méaxima importancia de una estética y funcion dptima, una de las
alternativas prioritarias, para este grupo poblacional, es solventar el problema del

edentulismo, insertando en su medio oral protesis removibles.

Una de las alternativas frecuentes de tratamiento de la falta de dientes, es el uso de prétesis
parciales removibles (PPR) convencionales, las cuales llevan en su estructura ganchos

metélicos, esto supone aversion en el area de la estética y la psicologia.

Otra desventaja de estas protesis es la necesidad de preparaciones en los dientes pilares,
en los que van sujetos estos ganchos, por lo que ha sido necesario, con el paso del tiempo,

el hallazgo de alternativas de tratamiento®.

Las protesis flexibles son la consecuencia del avance de la tecnologia y es por lo que se
desarrollaron nuevos materiales, como el nylon. Estas protesis por primera vez se
describieron en 1955 en Estados Unidos (EE.UU.), tratdindose de una protesis parcial
removible que no contiene metal, por lo tanto, concede una mayor comodidad y estética
al paciente al mimetizarse con la encia del paciente, debido a que es un material

transltcido y por tanto puede verse el tejido subyacente2,



Fig. 2. Protesis de nylon que reemplaza los incisivos centrales maxilares en un modelo
de escayola. Vision frontal. Fueki y colaboradores (2014).

Fig. 3. Protesis de nylon que reemplaza los incisivos centrales maxilares en un modelo
de escayola. Vision por palatino. Fueki y colaboradores (2014)%L.

Ofrece ciertas ventajas en los pacientes alérgicos al polimetilmetacrilato (PMMA), sin
embargo, no tiene los elementos principales de la PPR convencional, como son los topes
oclusales y los retenedores colados, por lo tanto, no tiene tanta rigidez®. Los retenedores,
estan fabricados de igual modo por materiales termoplasticos, utilizandose diferentes

disefios, como pueden ser circunferenciales, continuos o combinados?.



Uno de los factores mas importantes para usar estas prétesis es la gran demanda de
estética que reclaman los pacientes y también una mejora psicolégica, mejorando su
calidad de vida. Hoy en dia, se le estd dando mucha importancia al aspecto fisico, por lo

que se rechazan las PPR convencionales ya que pueden vincularse con el envejecimiento®.

Otros puntos en contra, a parte de la aparente antiestética de las protesis convencionales,
es la inquietud por la corrosién del metal y la alteracion del reborde alveolar después de

haber portado éstas protesis®.

El nylon, siendo un polimero cristalino, es un nombre genérico para denominar a
materiales termoplasticos, mas concretamente poliamidas. Al ser un polimero cristalino,
expresa la falta de solubilidad de dicho material, alta resistencia al calor y alta fuerza

junto con ductilidad®.

Estas poliamidas estan suscitadas por reacciones de condensacién entre una diaminay un
acido basico®. Este material, se vuelve flexible cuando se supera cierta temperatura y
posteriormente al enfriarse vuelve a un estado solido?. A estos polimeros de resina,
pueden ser afiadidas resinas elastoméricas para dar una mayor flexibilidad y a su vez
pueden estar reforzadas con fibras de vidrio®. En cuanto a la técnica de laboratorio, de
estas PPR, se realizan mediante la técnica de moldeado por inyeccion y a su vez, se
realizan unas retenciones mecanicas para poder unir los dientes de acrilico ya que no se

adhieren quimicamente al nylon?.

4.2 Desarrollo historico.

Fisher y Carothers, en 1931, lanzaron al mercado las poliamidas, quienes vendieron el
preparado a Du Pont el cual impuls6 el término genérico nylon o poliamida (PA)
pudiéndose llamar de ambas maneras . Afios mas tarde se cambid la formula debido a

gue presentaba gran absorcion acuosa, y pasé a llamarse nylon 6.
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Estas Gltimas todavia eran inadecuadas en vista de que aun cuando se redujo la absorcion
acuosa que las hacia tener una inestabilidad dimensional y gran pigmentacion, seguian

siendo inaceptables para su uso en protesis removibles®.

Supeditado a la estructura quimica, hay diferentes nombres con los que denominar al

material, siendo asi: nylon-6,6; nylon-6-10 o nylon-12’.

En 1956, la empresa Valplast fomento la superpoliamida, que es un tipo de nylon. Por lo
que una de las maneras de llamar a estas protesis puede ser como el nombre de dicha

empresa, Valplast?.

En Japon se emplearon a modo de ensayo de forma individual antes de que el Ministerio

de Salud, Trabajo y Bienestar lo admitiese para su uso colectivo®.

Desde su aprobacion un elevado numero de fabricantes han desarrollado numerosas
resinas termoplasticas, por lo que indebidamente las protesis han sido conocidas por el
nombre de dichos proveedores: Flexonon, Valplast, Flexite, etc. En cambio, su nombre

general es “protesis flexibles”8.

En un primer momento, estaba indicado su uso eventualmente como parte de aparatos de
ortodoncia, para prétesis provisionales o como alternativa después de reiteradas fracturas

de la protesis convencional® 9,

Es en los afios 70 cuando se hace una mejora de las propiedades, y se convirtid en un

componente apto para el uso clinico, que ofrece grandes ventajas®.

El nylon moderno tiene una estructura quimica con diferencias notorias a la PA surgida
en la decada de los 50. No se conoce la estructura quimica exacta ya que los fabricantes

no propagan ese dato, por lo que hay poca evidencia cientifica’.



En definitiva, el problema mas recurrente de las protesis de nylon es que debido a su
novedad no existe una evidencia cientifica clara y concisa que permita elegir esta
alternativa de tratamiento frente a otras PPR. Actualmente se siguen haciendo estudios
sobre la satisfaccion en pacientes y también desde un punto de vista odontolégico. En el
futuro, podria considerarse una gran alternativa ya que cada vez tanto los individuos como
los profesionales de la prostodoncia estan dejando a un lado unicamente la sustitucion de

los dientes perdidos y escogen la opcion de la comodidad, estética y salud psicological®.

4.3 Ventajas respecto a otras PPR.

En primer lugar, cabe decir que las resinas acrilicas utilizadas para las bases de las protesis
han manifestado diferentes grados de citotoxicidad in vitro, asi como reacciones alérgicas
in vivo ocasionado probablemente por elementos que no han reaccionado y por lo tanto
permanecen después de la reaccion de polimerizacion °. También se afiade que debido al
area extensa de mucosa oral que esta en contacto con el reborde de la PPR tiene gran

probabilidad de sufrir infecciones por hongos, como Candida albicans'?.

Para que una superficie no retenga placa debe tener una rugosidad superficial maximo de
0,2 pm, esto estd influido por técnicas mecénicas o quimicas de pulido. La manera mas
Optima de producir una erosion selectiva de la superficie es con técnicas mecéanicas de
pulido con abrasivos, se hace de manera cautelosa por lo que la superficie rugosa se

reduce’?.

Entre otra de las desventajas provenientes del polimetacrilato, es la contraccion de
polimerizacion, baja resistencia a la fatiga, menor resistencia al impacto y baja

flexibilidad®2.

Es por ello, por lo que se han empezado a utilizar las poliamidas para el uso de las bases

de las protesis.



Entre las ventajas que concede el nylon se pueden destacar®°10:13-16;

e Seguridad toxicologica

e Mejor aceptacion psicoldgica debido a su alta estética

e Altaresistencia a fractura

e Grosor reducido de la protesis

e Altaflexibilidad, por lo que facilita unas fuerzas masticatorias equilibradas a la cresta
alveolar

e Disminucién de la tension a los dientes pilares

e Ausencia de mondmero residual

e Menor fuerza transmitida a la mucosa subyacente a la protesis con respecto a las PPR

con apoyo metéalico

4.4 Desventajas respecto a otras PPR

Asi como las PPR convencionales ofrecen muchos aspectos negativos y es por ello que
se decide el uso de las protesis con base de poliamida, hay otros muchos aspectos en los

que las prétesis de nylon en diferentes circunstancias no seria la mejor opcion.

Se recalcan sus presentaciones desfavorables?457-913:

Debido al proceso de fabricacion mediante inyeccion imposibilita un rebasado de la

prétesis

e En pacientes con problemas para tener una higiene 6ptima no se deberia utilizar ya
gue no permite un proceso de limpieza éptimo en vista de la facilidad del material
poroso a alcanzar manchas indeseables.

o El coste es mayor

e Deterioro del color



Dificultad para pulir

Poca retencion con los dientes de acrilico debido a la unién mecéanica

Las técnicas para la insercion y el ajuste de estas protesis son diferentes a las
conocidas por las PPR convencionales, por lo que sera necesario aprenderlas.

Mala conduccidn, por lo que los pacientes en ocasiones pueden percibir el calor y frio

en mucha menor medida.

4.5. Indicaciones'2817

Torus maxilar o mandibular

Pacientes con enfermedad periodontal

Hipersensibilidad

Pacientes con alergia al metal

Pacientes a los gque le faltan pocos dientes anteriores

Reposicion de dientes en zonas estéticas

Pacientes a los que le falten pocos dientes y ademas tengan soporte oclusal
Pacientes en los que la PPR no tiene carga funcional

Pacientes que recriminan el consentimiento del acondicionamiento de dientes pilares
Pacientes que dan primacia a la estética

Pacientes con apertura bucal limitada

Para su utilizacion como protesis temporales o mantenedores de espacio
Pacientes con ausencia de dientes adyacentes y que éstos se hayan inclinado.

Pacientes cuya condicion econdmica impida la colocacion de implantes dentales



4.6. Contraindicaciones!?®

Las contraindicaciones abarcan diferentes puntos a tener en cuenta; como pueden ser la
curvatura de arco edéntulo, la relacion oclusal existente entre ambas arcadas y factores
anatomicos. Lo resumimos en los siguientes puntos:

e Mala higiene oral que pueda alterar la conservacion de la PPR

e Alérgicos al nylon

e Pacientes con pocos dientes remanentes

e Oclusién inestable

e Reabsorcion del reborde edéntulo

e Pacientes con corona clinica corta

e Pacientes con pocos dientes en la arcada opuesta

5. Objetivos del trabajo
e Objetivo principal:

Detallar las propiedades de las protesis de nylon en pacientes parcialmente
desdentados.

e Objetivos secundarios:
Analizar sus diferencias respecto a las PPR convencionales.

Revisar los principios de retencion y estabilidad de las prétesis flexibles.



6. Metodologia del trabajo

Este estudio es una revision bibliografica estructurada de articulos publicados entre 2010

y 2020.

Para la busqueda de revistas de impacto, se ha utilizado las bases de datos como PubMed,
Medline y la biblioteca de la Universidad Europea de Madrid indagando mediante

99 ¢

palabras clave como “protesis flexible”, “resina-poliamida”, “nylon”.

La busqueda se ha limitado en gran parte a publicaciones en inglés. Los articulos han sido
revisados por expertos del campo de la protesis, y como criterios de inclusion, los

articulos debian de estar estrechamente vinculado a las palabras clave.

En cuanto a criterios de exclusion se han desechado todos los articulos con fecha anterior

a 2010.



Autores Afo | NUumero de Intervencio- Metodologia Propdsito
sujetos nes del estudio
Articulo | Fueki K, 2014 | 21 miembros del | Todos los Bulsquedas Llegar al
1 Ohkubo C'y col. panel de participantes bibliogréficas en | términoy
expertos, los redactaron el Pubmed y definicion
cuales tuvieron | borrador Ichushi para para
que hacer un siendo hacer busquedas | denominar a
cuestionario. De | discutido via de literatura. las PPR con
los cuales se internet. El resina
recopild documento termoplastic
informacién en | final fue a'y unaguia
JPSyse revisado por un de
seleccionaron 9 | comité de aplicacién
miembros con al | guias clinicas. clinica.
menos 5 afios de
experiencia en
PPR; éstos se
unieron al panel
de expertos
junto con 5
miembros que
tenian
experiencia con
PPR. Por lo que
hay un total de
14 miembros.
Articulo [ Sharma DA, 2014 | Revisién Comparar
2 H.S DS bibliogréafica de las protesis
distintos flexibles
materiales como con otras
base para PPR. opciones de
PPR
Articulo | Gongalves, 2018 | 24 prétesis Las muestras | Se analizo la Evaluar el
3 Fernanda de soportadas con | se sometieron a | varianzaen las | nylonen la
Céssia Papaiz implantes y se una prueba de | distintas resistencia a
Amaral. dividieronen 2 | rotura de carga | medicionesy la fractura

subgrupos segun
la longitud de la
prétesis y en
otros 2
subgrupos segun
la presencia o
ausencia de
malla metélica

maxima

una prueba de
comparacion
multiple
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Articulo [ Ucar Y, Akova | 2011 |10 muestras que | Prueba de Los datos se Comparar
4 Ty col. cumplian con los | flexion en tres | analizaron las
requisitos ISO. | puntos. Se mediante propiedades
utilizé la ANOVAYy mecanicas
prueba de REGWQ. de las
dureza Knoop. poliamidas
con otros
dos tipos de
protesis de
PMMA.
Articulo | Sepulveda- 2011 | 40 discos de El color se Se utilizo Valorar la
5 Navarro, cada resina se midio sistema estabilidad
Wilmer Fabian separaron 'y espectrofotomé | Commission del color
almacenaron en | tricamente. Internationale de | después de
agua destilada a | Cadadiscose | L ’Eclairage la inmersidn
37°C durante 24 | sumergio6 en (CIE) para en bebidas
horas café, Coca- determinar los
Cola, vino, y valores medios
agua destilada | de cambio de
como medio de | color para cada
control. material y se
Después de 15 | comparo
dias (T1) y 30 | estadisticamente
dias (T2) el con ANOVA
color se midié | bidireccional e
de nuevo. intervalos de
Bonferroni a
0,95
Articulo | Tandon R, 2010 | Revision Explorar la
6 Gupta S bibliogréfica de historia de
varios materiales los
utilizados como diferentes
base de protesis. materiales
utilizados
como base
de prétesis
hasta la
actualidad y
visualizar
un punto de
vista hacia
las areas de
investiga-
ciony el
futuro.
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Articulo | Nguyen LG, 2017 | 10 discos de Las muestras Analisis Medir la
7 Kopperud HM cada material se evaluaron mediante absorcion
(Valplast, para absorcion | GC/MS. de aguay
Breflex y de aguay solubilidad
PMMA) solubilidad. de las
preparados Los resultados poliamidas
siguiendo las se evaluaron en
indicaciones de | mediante comparacio
los fabricantes espectrometria ncon
de masas PMMA'y
asimismo
evaluar los
componente
s de las
poliamidas
y efecto
sobre la
dureza de
los
materiales.
Articulo [ Rosany M Denis | 2019 | Revision
8 Echezarreta, bibliografica de
Yohanis Denis diferentes
Echezarreta articulos en los
que se estudia en
nylon como base
de protesis.
Articulo | Polychronakis 2014 | 30 discos de Larugosidad y | Se analizaron Establecer
9 NC, Polyzois nylony 30 de el brillo se estadisticamente | los efectos
GL y col. acrilico midié antesy | los resultados de los
termopolimeriza | después de la | mediante métodos de
ble, limpieza pruebas de limpieza de
sumergiendo 10 | utilizando regresion, las PPR
de cada material | Perfilometro paired-t, Mann- | sobre la
en aguay dos interferométric | Whitney y rugosidad,
soluciones de 0, medidor de | Kruskal-Wallis. | brilloy el
peroxido brilloy color de las
afiadiendo colorimetro. bases de las
micro-ondas PPR.
durante un
periodo que
simula 30 dias
de limpieza
diaria.

12




Articulo | TakabayashiY | 2010 | 6 resinas Se realizaron Se analizaron Evaluar
10 termoplasticas y | pruebas de estadisticamente | propiedades
resinas acrilicas | flexion en 3 mediante mecanicas y
convencionales | puntos, prueba | ANOVA fisicasy la
que fueron de absorcion seguido de posibilidad
almacenadas de agua, pruebas de
durante 5 horas. | estabilidad de | comparativas aplicacién
colory Tukey. clinica de
resistencia a la las protesis
traccion dentales sin
metal.
Articulo | Akinyamoju 2019 | Estudio cuasi- Se realiz6 un Los resultados Determinar
11 CA, Dosumu experimental cuestionarioa | se analizaron la calidad
00 durante 8 meses | los pacientes mediante un de vida
a 30 pacientes analisis relacionada
con clase de descriptivo y con la salud
Kennedy Iy multivariado. bucal de los
V. pacientes
portadores
de PPR
acrilicas y
flexibles
antes y
después del
uso de la
protesis
Articulo | Buzar, Menaka |[2010 |10 muestrasen | Un mismo Se utilizd Evaluar la
12 A. Bellur, escayolay otras | operador ANOVA para rugosidad
Suman Duong 10 muestras en | realizé todas comparar las de la
cera. Todas las | las mediciones | superficies de superficie y
muestras se ambos aplicacion
metieron en 10 materiales. clinica de
ml de agua protesis de
dejando la mitad poliamidas
de la muestra sin y PMMA

pulir como
grupo control.
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Articulo | Mahroo 2015 | Busqueda Dos expertos Blsqueda Examinar la
13 Vojdani, Rashin bibliografica en el campo de | bibliograficaen | biocompatib
Giti dando como la prostodoncia | PubMed, ilidad,

resultado 82 revisaron los Scopus, y Wiley | propiedades
articulos, de los | articulos Inter Science. fisicas y
cuales se les seleccionados mecénicas
impone los de las
criterios de prétesis con
inclusién y base de
quedan 24 poliamidas.
articulos a
revisar.

Articulo [ Manzon L, 2019 | 120 pacientes, Se realizé un Los datos se Evaluar

14 Fratto G y col. de media 73 cuestionarioa | analizaron diferentes
afos. 48 varones | pacientes 'y mediante la parametros
y 72 mujeres. expertos en prueba de X2. clinicos y
Se dividieron en | cuanto al grado | El analisis funcionales
dos grupos. de satisfaccion, | estadistico se mediante
Grupo 1, estética, realizé cuestionario
edéntulos funcionalidad y | utilizando el saun
bilaterales o resultados Software paciente
clase 1 02de clinicos. Statview de SAS | anciano que
Kennedy. Y También se usa 3 tipos
grupo 2, clases 3 | evaluo que la diferentes
y 4 de Kennedy. | localizacién de de protesis:
Recibieron 3 las ausencias Valplast,
tipos de protesis, | puede agregar CoCr-PPRy
generando 6 diferencias en PMMA-
subgrupos. los resultados PPR.

Articulo [ Wadachi J, Sato | 2013 | Estudio Seaplicbuna | Se realiz6 un Comparar el

15 My col. experimental en | fuerzaen las analisis grado de
el que se utilizan | fosas mesiales | estadistico hundimient
2 PPR de los molares | utilizando la odelos 3
fabricadas, una |y se comparé | prueba Tukey tipos de
con poliamiday | la presion proétesis y
otra con aplicada con la cudl ejerce
poliester y otra | tasa de mayor
PPR hundimiento de presion
convencional. estas. sobre la
Todas las PPR mucosa

son de dos
dientes en la
region molar

14




Articulo | Akinyamoju 2017 | Estudio Cuestionario Se utiliz6 una Comparar la
16 CA, Ogunrinde cuasiexperiment | llevado a cabo | escala analdgica | satisfaccion
TJ al con 30 por un visual para de las
pacientes de 16 | entrevistador | evaluar nivel de | protesis
afios 0 menos para recopilar | satisfaccion. Los | fabricadas
con ausencia de | datos datos se con acrilico
1 a3 dientesen | sociodemografi | analizaron frente a las
el sector cos y variables | mediante flexibles
anterosuperior y | de salud estadistica
anteroinferior. descriptivas y
multivariantes.
Articulo [ Shah J, Bulbule | 2014 | Bases de Se utilizaron Los resultados Evaluar y
17 N, Kulkarni S protesis flexibles | protocolos de | se evaluaron comparar la
y PMMA. evaluacion y mediante absorcion
todos los analisis de agua,
instrumentos estadisticos y solubilidad
utilizados observacionales |y
fueron microdureza
calibrados en de las
relacion a las protesis
recomendacion flexibles en
es de los comparacio
fabricantes. ncon
PMMA.
Articulo | Soygun K, 2013 | 5 grupos: Se realizo una | Los resultados Indagar en
18 Bolayir G PMMA, PMMA | prueba de fueron las
E-glass, PMMA | flexion en 3 evaluados caracteristic
nylon 6, puntos y se mediante as
PMMA-nylon utiliz6 un pruebas de mecanicas y
6.6 y Valplast. dispositivo de | Kruskal-Wallis | térmicas de
Se utilizaron resistencia al y Tukey. Valplast y
probetas de impacto. Las PMM.
acuerdo con pruebas se
ANSI/ADA n° analizaron
12 y lanorma mediante un
ASTM D-256. analisis
termomecanico
Articulo [ Hundal M, 2015 | 30 pacientes con | Despues de la | Los datos se Comparar
19 Madan BR clase Il de insercion de la | analizaron Cr-Co con
Kennedy que se | protesis los mediante la nylon para
dividieron en parametros prueba de Man | nueve
dos grupos clinicos se Whitney y parametros
iguales y se evaluaron tabulaciones clinicos.
evaluaron durante 1 afio y | cruzadas.
clinicamente. medio

15




Articulo | Hamanaka I, 2011 | Cuatro resinas Las Los datos se Investigar
20 Takahashi Y termoplasticas propiedades de | evaluaron con las
moldeadas por | flexiony la ANOVA y test | propiedades
inyecciony un | resistencia al Tukey mecénicas
PMMA impacto se de las
moldeado por midieron segun resinas
calor ISO. termoplasti-
convencional cas como
COMo grupo bases de
control. protesis.
Articulo | Fueki K, 2014 | Revision Describir
21 Ohkubo C bibliogréafica por las
un panel de propiedades
expertos de fisicas y
diferentes mecénicas
articulos donde de la resina
se habla de las termo-
propiedades de plastica
las resinas sin utilizada en
metal . PPR sin
metal
describien-
do sus
caracteristi-
casy las
complica-
ciones
basadas en
la
experiencia
clinica.
Articulo | Takahashi Y, 2012 | Cuatro resinas Para evaluar Los datos se Investigar el
22 Hamanaka | termopléasticas y | las muestras se | analizaron con efecto del
PMMA como utilizo la ANOVAY choque
grupo control. prueba de Newman-Kleus [ térmico en
impacto de post-hoc. las
Charpy . propiedades
mecanicas
de las
resinas
termoplasti-
cas.

16




Articulo | Yavuz T, 2012 | Caso clinico de Revision de
23 Aykent F una paciente con la evolucion
pérdida extensa de una
del sector paciente con
anterior tratada gran
temporalmente pérdida de
con una PPR la denticion
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7. Discusion de resultados

Resistencia a la fractura, resistencia a la flexion y médulo de elasticidad

Segun los estudios previos llevados a cabo por Yunus y colaboradores en 2005, donde
valoran la flexibilidad del nylon, encontraron una menor resistencia a la flexion en

comparacion con los polimeros PMMA®,

Ucar y colaboradores en 2010, encuentran una resistencia a la flexion menor en las

poliamidas respecto al PMMA?*.

Takabayashi en 2010 al comparar la resistencia a la flexion y el mddulo de elasticidad en
poliamidas encuentra que dichas caracteristicas también son menores, sin embargo,
aunque la flexibilidad sea menor que los polimeros PMMA, las poliamidas tienen varias
caracteristicas que superan a los polimeros convencionales, como es en la resistencia a la

fractural®.

Hamanaka y colaboradores en 2011, también demostraron que el nylon tiene una
resistencia a la flexion menor que PMMA, a su vez también afirman el menor modulo de

elasticidad de estos materiales®.

Sin embargo, Ucar y colaboradores en 2012 al comparar la resistencia a la flexion de las
poliamidas y PMMA no encuentran diferencias significativas, aunque en cuanto al

modulo de elasticidad si que es menor el de las poliamidas®.

En 2013, Wadachi y colaboradores también vieron el menor médulo de elasticidad de
estas protesis y afirman que cuando se usan poliamidas con bajo modulo de elasticidad

necesitan de refuerzos metalicos para prevenir deformaciones de la mucosa®®.

22



Koray Soygun y colaboradores en 2013, tras los resultados obtenidos en el estudio, se
observaron unos valores de resistencia al impacto mayores en Valplast debido a sus
propiedades quimicas que absorben las fuerzas. También se encontrd, al igual que en
anteriores estudios, un mddulo de elasticidad bajo. Este estudio, ademas de exponer las
buenas propiedades de las poliamidas, también ensefia las limitaciones del estudio,

afirmando que se necesitan mas investigaciones clinicas'®.

Hundal M y colaboradores en 2015, encontraron que la resistencia a la fractura es
ligeramente mayor en las protesis de nylon afirmando que las poliamidas son un material

virtualmente irrompible®®.

Hamanaka y colaboradores en 2011, en su estudio comparativo, de igual manera que en
los estudios anteriores, encontraron que las protesis de nylon tienen una resistencia al

impacto igual o superior que las de PMMAZ,

Fueki y colaboradores en 2014, afianzan el concepto de que las protesis de nylon tienen
un modulo de elasticidad bajo. Por otro lado, otro punto a analizar es la gran flexion de

estos materiales, por lo que es poco probable que se fracturen?.

Takahashi y colaboradores en 2012, evalGan en su estudio que gracias a la flexibilidad de

las protesis, la insercion y desinsercion en boca se realiza con facilidad??.

Yavuz y colaboradores en 2012, en relacién al estudio anterior también exponen que las

prétesis de nylon debido a su flexibilidad tienen una insercion excelente y mas comoda?®.

Sasaki y colaboradores en 2017, en su estudio confirman una resistencia a la flexion

menor en comparacion con PMMA?,
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En el estudio realizado por Gongalves y colaboradores en 2018 donde se evalla la
resistencia a la fractura en protesis flexibles concluyen que el refuerzo con nylon aumenta

dicha resistencia, sin embargo, determinan las limitaciones de dicho estudio®,

Nasution y colaboradores en 2018, tras su estudio visualizan que la poliamida tiene un
modulo de elasticidad bajo lo que se traduce en flexibilidad. Observan, de acuerdo con
los autores anteriores, que en la practica clinica en las areas con grandes socavados es

mas sencilla la insercion y desinsercion de las protesis con base de poliamidas®.

Dureza

Ucar y colaboradores en 2010, afirmaba que las poliamidas no eran tan duras como otros
materiales*. Ademas, en 2015 compara la dureza de las poliamidas frente a otros
materiales como el PMMA y encontrd que los materiales de las protesis flexibles no

tienen tanta dureza con respecto a otros materiales®.

Shah y colaboradores en 2014, al comparar ambos materiales en cuanto a su dureza
también demostrd que los materiales compuestos por PMMA también presentaban una

mayor dureza que los compuestos por una resina flexible!>*’.

Nguyen y colaboradores en 2017, hallan una disminucién de la dureza al sumergir las

protesis en agua’.

Rugosidad superficial vy dificultad de pulido

Abuzar y colaboradores en 2010, encontraron que las poliamidas producen una superficie

mas rugosa con respecto a las PMMA??,
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Menaka y colaboradores en 2010, demuestra la superficie mas rugosa tanto antes como
después del pulido de las protesis flexibles, por lo que el color se deteriora. Afiaden que
la dificultad del pulido de estas protesis es debido al bajo punto de fusion de las

poliamidas??.

Ito y colaboradores en 2013, afirman que uno de los aspectos negativos de las poliamidas
es la rugosidad superficial y la dificultad en el pulido. Este aspecto puede conducir a la
colonizacidn de la superficie por parte de las bacterias por lo que los pacientes que porten
las prétesis de poliamidas deberian tener una mayor higiene que si usaran protesis

convencionales®.

Fueki y colaboradores en 2014, en comparacion con las resinas acrilicas también observan
una mayor rugosidad superficial por lo que la adhesion de la placa serd mayor y por

consiguiente habra un cambio en su coloracion?.,

Wieckiewicz y colaboradores en 2014, afirman que la rugosidad superficial podria causar
una decoloracion y ademas puede ayudar a la formacion de una biopelicula ya que hongos
y bacterias se adhieren a esta superficie. Estos autores en el estudio realizado no
encontraron diferencias significativas en cuanto a la diferencia en la rugosidad superficial

de las protesis de PMMA y poliamidas?’.

Estética, estabilidad del color y absorcién de agua

Es de bien sabido que las protesis de nylon tienen una mimetizacion con los tejidos
circundantes al diente sin igual, sin embargo, con el paso del tiempo esta caracteristica

estética podria verse afectada.
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Lai y colaboradores en 2003, demostro que las protesis flexibles llegan a tefiirse con la

ingesta de sustancias colorantes como pueden ser el té o café %2,

Takabayashi y colaboradores en 2010, también mostro el cambio de color de las proétesis

de nylon bajo la influencia del café®.

Goiato y colaboradores en 2010, tras un estudio realizando un envejecimiento acelerado
observaron que Valplast constituy6 una alteracion cromatica mayor en comparacion con

otras resinas?e.

Sepulveda-Navarro y colaboradores en 2011, denotan una inestabilidad en el color de las
prétesis después de haber sido sumergidas en liquidos como vino y café. Asimismo,
concluyeron la alteracion del color de las bases flexibles, afirmando que esta inestabilidad

se debe a la mayor absorcion de agua®.

Fueki y colaboradores en 2014, también observa un cambio de color alto en protesis

Valplast después de ser sumergidas en sustancias colorantes?..

Sharmay colaboradores en 2014, igualmente asegura que Valplast tiene una inestabilidad
del color y que con el paso del tiempo puede verse afectada con una significativa

decoloracion y aparicion de manchas?.

Tras el estudio realizado por Jang y colaboradores en 2015, de igual modo afirma un
cambio de coloracion tras ser sumergidos en sustancias colorantes con el paso del

tiempo?°.

Jain y colaboradores en 2015, exponen que si no se lleva a cabo un correcto pulido de la
superficie y un buen mantenimiento por parte de los pacientes la coloracion por sustancias

como té o café dara lugar®.
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En cuanto a la estética propiamente dicha, y con la intencion de exponer un caso clinico
Gomes y colaboradores en 2015, describieron a una paciente femenina de 53 afios
parcialmente edéntula a la que se le habia puesto una PPR convencional recientemente,
pero se sentia disgustada en cuanto a la estética, ya que al sonreir podia verse el metal
facilmente. Es por ello, que la prétesis de nylon estaba indicada en esta paciente debido
a sus demandas estéticas. La paciente refiere gran satisfaccion estética debido a la

naturalidad del resultado final®!.

Hundal y colaboradores en 2015, expusieron la superioridad estética de las protesis de
nylon frente a las metélicas convencionales debido a la translucidez que presentan.

También aportan que no hubo casos de cambios en la coloracion®®.

Fig. 4. Prétesis de nylon donde puede verse la mimetizacion con los tejidos adyacentes.
Ito y colaboradores (2013)%.

Licia Manzon y colaboradores en 2019, expuso la gran satisfaccion de los pacientes
portadores de protesis de nylon desde una perspectiva estética. Sin embargo, en ese
mismo estudio los pacientes denotaron falta de facilidad a la hora de la limpieza de la

protesis y a su vez, cierta incomodidad debido a la rugosidad®®.

Se observo del mismo modo, dos casos en los que la coloracion cambia con el paso del

tiempo®*,
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b | -
Fig. 5. Protesis de nylon donde después de dos afios puede verse descoloracion en la
superficie. Ito y colaboradores (2013)%.

Una de las indicaciones mas comunes sobre estas protesis es la de reposicion de pocos
dientes anteriores y también para la utilizacion de protesis temporales, sin embargo,
Zheng Zhou en 2011, tras la realizacién de su estudio, concluyeron que el uso de Valplast
en la ausencia de un solo diente y usandose como proétesis temporales provocaba recesion
gingival de los dientes adyacentes®’. Por lo que, a la larga, aunque exista una
mimetizacion con los tejidos, las recesiones gingivales podrian suponer para los pacientes

una estética indeseable.

Pese a la afirmacion anterior, Gomes y colaboradores en 2015, en su revisién bibliografica
afirman que después de afios portando las protesis de nylon, los tejidos adyacentes se

encuentran en perfecto estado®!.

A proposito de un caso clinico en el que Singh y colaboradores en 2013, realizaron un
estudio en el que la paciente es una mujer de 55 afios que reclama una mejora en su
estética ya que por la falta de dientes no esté satisfecha. La paciente presenta en el maxilar

una clase | de Kennedy y en la mandibula una clase 111 de Kennedy.

En la arcada inferior debido a que la estética no era un problema y al ser una protesis
dentosoportada optaron por una protesis parcial removible convencional. Para la arcada
superior se opt6 por una protesis de nylon, ya que los brazos retentivos iran en los caninos

y €S necesario que exista estética.
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Los dientes de acrilico al no retenerse quimicamente con la base flexible, se retienen de
manera mecanica en forma de T con agujeros donde la resina fluye para retenerse
mecanicamente mediante la técnica Retento-Grip. En el mismo estudio realizado a otra
paciente que no queria insertar en su boca metal debido a la preocupacion por la
apariencia. En este caso, habia una ausencia de los dientes posteriores mandibulares y se
opto por una protesis flexible inferior. Finalmente, la paciente terminé muy satisfecha

con la estética de su protesis.

El punto en comdn de ambos casos clinicos, es que debido a un inadecuado
mantenimiento de ambas protesis flexibles se vio una tincion amarillenta con el paso del
tiempo ya que estas protesis son propensas a mancharse si no tienen un buen pulido y asi
mismo, como se ha comentado anteriormente, si los pacientes no llevan una limpieza
regular de sus protesis, por lo que habra que instruir a los pacientes para que lo lleven a

cabo de manera correcta®.

-

Fig. 6. Protesis de nylon insertada en la boca de la paciente. Singh y colaboradores
(2013)%,

Por lo que concierne a la absorcion de agua, en un estudio realizado por Shah y
colaboradores en 2014, las protesis flexibles tienen menor absorcidn de agua con respecto
a las fabricadas con PMMA. En este mismo articulo Hayashi y colaboradores sugieren

que debido al alto angulo de contacto entre el nylon y el agua con poca energia superficial
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libre, la repelencia al agua es también alta, lo que se traduce en valores de absorcion de

agua mas bajos?’.

Jang y colaboradores en 2015, demostré que poliamidas y resinas convencionales con
base de PMMA al ser sumergidas tuvieron una absorcion de agua de manera similar. Sin

embargo afirman que es necesario realizar mas estudios adicionales?®.

Hundal y colaboradores en 2015, afirman que las protesis flexibles tienen una estabilidad

volumétrica en ambientes himedos®.

Nguyen y colaboradores en 2017, encuentran una absorcion de agua continua hasta 8
semanas en poliamidas, sin embargo, no hay suficiente evidencia cientifica para conocer

si esta caracteristica es una problematica para la aplicacion clinica’.

Reparacién protesis flexibles

Generalmente las prétesis convencionales cuando sufren algin tipo de rotura, o es
necesario realizar un rebase, se puede optar por el uso de resinas autopolimerizables para

llevar a cabo dichas reparaciones®.

Katsumata y colaboradores en 2009, concluyen que se necesita un revestimiento de silice
para aumentar una union entre la base de la protesis y la resina autopolimerizable. Se
demostré que la fuerza de union entre la base de la prétesis y el material de arreglo

aumenta cuando se somete a la base de las protesis a procedimientos quimicos®S.

Ito y colaboradores en 2013, afirman que si la cresta alveolar se reabsorbe con el tiempo,
el hecho de que pueda ser dificil su rebasado implicaria una preocupacion por la

estabilidad?®.
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Singh y colaboradores en 2013, apuntan que el rebase en las protesis flexibles tiene una

dificultad notoria a la hora de realizar la reparacion con resinas acrilicas®.

Hamanaka y colaboradores en 2013, siguiendo la misma linea planteada, dan como
conclusion que las poliamidas son muy dificiles de unir a las resinas autopolimerizables

de rebase, por lo que necesitan un revestimiento de silice para asegurar la union®.

Fueki y colaboradores en 2014, de acuerdo con los estudios anteriores, afirman que la
reparacion de las protesis de nylon es dificil de conseguir, ya que estos materiales no se
adhieren a las resinas de reparacion. Se propone que después del pulido se revista la

superficie con una sustancia quimica para conseguir mayor adhesion??.

Kim y colaboradores en 2014, de acuerdo con los autores anteriores, apoyan que la resina
utilizada para rebase tiene un menor grado de unién con las poliamidas en comparacion

con otros materiales®.

Jain y colaboradores en 2015, afirman el dificil rebasado de estas protesis®.

Hafezeqoran y colaboradores en 2019, siguiendo la misma linea, finalizan diciendo que
revestir las bases de poliamidas con silice incrementa la reparacion con resina

autopolimerizable®.

Contraccién de polimerizacion/estabilidad dimensional

El problema que tienen las protesis confeccionadas con PMMA es la contraccion de
polimerizacion por lo que es necesario la busqueda de otros materiales para resolver dicho

problema?®.
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Sin embargo, aunque el propdsito fue encontrar alternativas para atender esta
problematica, Parvizi y colaboradores en 2004, encontraron que en las protesis de nylon
existe un porcentaje mayor de contraccion. Estos cambios dimensionales afectan a la
adaptacion final de la protesis, por lo que no seria una buena alternativa en cuanto a
solventar la contraccion de polimerizacidn debido a que ésta es mayor debido, de modo

principal, a la absorcion de agua que poseen estos materiales®®.

Fueki y colaboradores en 2014, afirman que las prétesis Valplast asi mismo tienen una
alta contraccién térmica, por lo que la precision en el ajuste podria ser pobre, no siendo
recomendable en pacientes con multiples dientes ausentes. Sin embargo, ante este punto,

los autores aseguran la falta de estudios?..

Sin embargo, Hundal y colaboradores en 2015, afirman que tienen una buena estabilidad
dimensional por lo que a la hora de ajustar la prétesis en boca al paciente se mantienen

sin cambios?®.

Citotoxicidad

Una de las ventajas que pueden ofrecer las poliamidas con respecto a las protesis
convencionales es el menor grado de citotoxicidad que ofrecen. Sin embargo, no existe

mucha evidencia cientifica que haga afirmar este concepto.

En contraposicion a lo que la literatura afirma, Uzun y colaboradores en 2013 en su
estudio encontraron que ambos materiales tienen un grado de citotoxicidad similar en un

corto periodo de tiempo®.
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A su vez, Jang y colaboradores en 2015, demostraron que las poliamidas y las proétesis
con base de PMMA de igual modo tienen un grado similar de grado citotoxicidad, siendo

en ambas un grado bajo?°.

Hundal y colaboradores en 2015, de acuerdo con los autores anteriores afirman que las
prétesis de nylon tienen un grado de biocompatibilidad similar al encontrado en las

protesis de PMMA?.

Retencién

Las poliamidas, como se ha explicado anteriormente, tienen un modulo de elasticidad
bajo por lo que careceria de resistencia mecanica suficiente para poder ejercer la funcion
de un conector en prétesis parciales, sin embargo, Tandon y colaboradores en 2010, tras
su revision bibliogréafica fijan el hecho de que estas protesis son lo suficientemente

retentivas manteniéndose con su forma indefinidamente gracias a los ganchos flexibles®.

En otro estudio realizado por Yumiko y colaboradores en 2011, comparando diferentes
disefios, concluyen que el retenedor fabricado en resina de poliamida puede ofrecer
suficiente retencion si hay un especial cuidado en su disefio®. Por lo que, haciendo la
equivalencia de las estructuras metalicas de las prétesis convencionales, un disefio
correcto de las protesis flexibles se asemeja a una retencion igual que las proétesis

metalicas.

Thakral y colaboradores en 2012, comentan que el efecto de palanca de las protesis
convencionales se puede solventar con las protesis flexibles sin comprometer a una buena

retencion. En cuanto a la retencion indirecta, estos autores afirman que las protesis de
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nylon no necesitan de topes oclusales ya que la distribucion del estrés estd de manera

natural en equilibrio®.

Takahashi y colaboradores en 2012, afirman en su estudio, que las protesis de nylon al
tener flexibilidad con el paso del tiempo en las areas de retencion esta flexibilidad puede

cambiar®.

Con intencion de exponer un caso clinico, Yavuz y colaboradores en 2012, evalGan a una
paciente femenina de 24 afios quiere reemplazar las ausencias del sector anterosuperior.
La paciente refiere gran preocupacion por su estética debido a la ausencia que sufre. Se
decidié colocarle una protesis sobre implantes en el sector ausente, y como provisional
se le puso una prétesis de nylon para dar los resultados estéticos que la paciente demanda,
restablecer la oclusion y gque la paciente se vaya familiarizando con las protesis en su
boca. Tras la colocacion de la protesis en boca, la paciente refiere gran satisfaccion por
la estética que posee Yy la flexibilidad que aportan estas prétesis ayudan a la comodidad y

retencion?3.

Fig. 7. Protesis final insertada en boca. Yavuz y colaboradores (2012)%.

34



Por otro lado, Fueki y colaboradores en 2014, apoyan el concepto de que las protesis

flexibles tengan una capacidad de retencion dificil de ajustar?..

Kim y colaboradores en 2014, sujetan la opcion de que las protesis flexibles al tener un
bajo modulo de elasticidad y ser manipulables, necesitan de una preparacion mayor en

los dientes para dar retencion en comparacion con las protesis convencionales®.

Wieckiewicz y colaboradores en 2014, aportan que en las protesis de nylon los brazos

retentivos con una flexibilidad constante son primordial para una funcion satisfactoria?’.

Gomes y colaboradores en 2015, en su revision bibliografica declaran que la retencion
era similar en pacientes con PMMA y poliamidas al cabo de 6 meses, y que los pacientes

preferian las protesis de poliamidas®!.

Hundal y colaboradores en 2015, afirman que la retencidén de las protesis flexibles
depende principalmente del tejido subyacente, por lo que los pilares se encuentran

aliviados de tension?®.

Jain y colaboradores en 2015, exponen que la retencion de las prétesis con base de
poliamidas son buenas y ademas puede llegarse a ella sin necesidad de preparacion de

dientes pilares®.
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Estabilidad

Tandon y colaboradores en 2010, declaran que las prétesis de poliamidas son

extremadamente estables®.

A su vez, Gomes Yy colaboradores en 2015, al comparar las protesis de PMMA vy las

poliamidas, vieron que la funcion y estabilidad en ambas protesis eran similares®?.

Sin embargo, Ito y colaboradores en 2013, no estan de acuerdo con los autores anteriores,
ya que promueven que la cresta alveolar con el paso del tiempo puede sufrir reabsorciones
y de acuerdo con apartados atras, la dificultad de rebasado de las prétesis de nylon tiene

bastante dificultad, por lo que la estabilidad podria verse comprometida.

Desplazamiento vertical

Sharma y colaboradores en 2014, ratifican que las prétesis flexibles como su propio
nombre indica se flexionan bajo carga oclusal, por lo que existird un desplazamiento

vertical y a su vez no es posible el mantenimiento de la dimension vertical?.

Nasution y colaboradores en 2018, de acuerdo con los autores anteriores evalian que
debido a la flexibilidad que poseen se produce un desplazamiento vertical y por tanto se

aplicé mas carga a la mucosa donde apoya la protesis®>.

Asimismo, y en concordancia con los autores anteriores, Horie y colaboradores en 2019,
tras su estudio afirman que las poliamidas tuvieron un gran desplazamiento vertical

debido a la elasticidad que poseen y también por la contraccion de polimerizacion®.
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8. Conclusiones

La estética es una de las propiedades mas evidentes de las protesis de nylon, sin
embargo, muchos autores demuestran el cambio de coloracidn que estas protesis
sufren si no se lleva a cabo un exhaustivo mantenimiento de la protesis.

La mala unién con los dientes acrilicos con la base de la protesis sugiere en un
futuro la continua investigacion. Asi como, la dificultad de rebase debido a una
mala union con las resinas de reparacion, pero este problema puede ser solventado
con una cubierta de silice.

Las protesis de nylon poseen alta flexibilidad, elasticidad y menor dureza que las
prétesis convencionales, esto se traduce en comodidad para los pacientes. A su
vez, pese a la gran indicacion de la menor citotoxicidad respecto a las protesis con
metal, se reportan casos en los que el grado de biocompatibilidad de ambos
materiales es similar.

Existen incongruencias con respecto a la retencién, ya que se reportan casos con
diferentes conclusiones, por lo que se debe de seguir investigando.

En cuanto a la estabilidad no hay suficientes autores que hayan estudiado este
punto y por tanto no se puede dar una conclusion exacta, se ha estudiado tanto que
son estables como todo lo contrario.

La poca evidencia cientifica que acontece en general este tema es una clara
limitacion para poder dar conclusiones definitivas sobre las prétesis de nylon. Con
perspectiva a futuro, es necesario seguir investigando sobre el tema en cuestion

donde muchos autores recalcan la necesidad de este punto.
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9. Responsabilidad

Hoy en dia el uso de implantes dentales esta universalmente utilizado, sin embargo, es un

procedimiento invasivo, costoso y puede no estar indicado para todo el mundo.

Las protesis de nylon son una buena alternativa en cuanto al beneficio econémico y la
eficiencia de la técnica con respecto a los implantes dentales para reponer pocas piezas
ausentes ya que suponen un menor costo y la complejidad de la técnica es mucho menor,

siendo un tratamiento mucho menos invasivo.

Por otro lado, vivimos en una época donde existe una gran preocupacion por parte de la
sociedad por la imagen, tener una buena sonrisa puede ser equivalente a tener buena salud
y es nuestra carta de presentacién al mundo, por lo que estas prétesis pueden solventar la
problematica de las prétesis convencionales donde el metal puede verse expuesto y por

tanto, la estética que tanto se desea puede verse afectada.
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11. Anexos

Tabla 1. Tabla comparativa nylon versus PMMA: resistencia a la fractura, resistencia a

la flexién y médulo de elasticidad

2017

Nylon

Resistencia a la Resistencia a la Modulo de

fractura flexion elasticidad
Yunusy col. en Menor
2005
Ucar Y y col. en 78,3 MPa Menor
2010
Takabayashi en Mayor 39 MPa 826,17 MPa
2010
Hamanaka y col. en | 6,86 kJ/m2 Menor 1,04 GPa
2011.
Ucary col. en 2012 No hay diferencias
Wadachi y col. en Menor
2013
Koray Soygun y 117,22 MPa Menor Menor
col. en 2013
Hundal My col. en | Mayor
2015.
Sasaki Hy col. en Menor
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PMMA

Resistencia a la Resistencia a la Modulo de
fractura flexion elasticidad
Yunusy col. en Mayor Mayor
2005
Ucar Y y col. en 81,1 MPa Mayor
2010
Takabayashi en Menor 101 MPa 2916,78 MPa
2010
Hamanaka y col. en | 1,06 kJ/m2 Mayor 2,77 GPa
2011
Ucar y col. en 2012 No hay diferencias
Wadachi y col. en Menor
2013
Koray Soyguny 92,00 MPa Mayor Mayor
col. en 2013
Hundal My col. en | Menor
2015
Sasaki Hy col. en Mayor

2017
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Tabla 2. Tabla comparativa nylon versus PMMA; dureza

Nylon
Dureza
Ucar Y y col. en 2010 7,5 kg/mmz2
Ucary col. en 2012 Menor
Shahy col. en 2014 10,20 kg/mm2
PMMA
Dureza
Ucar Y y col. en 2010 16,9 kg/mm2
Ucar y col. en 2012 Mayor
Shahy col. en 2014 12,08 kg/mm2
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Tabla 3. Tabla comparativa nylon versus PMMA; rugosidad superficial

Nylon

Rugosidad superficial

Abuzar y col. en 2010

Mayor

Fueki K 'y col. en 2014

Mayor

Wieckiewicz M y col. en 2014

No existen diferencias

PMMA

Rugosidad superficial

Abuzar y col. en 2010

Menor

Fueki K 'y col. en 2014

Menor

Wieckiewicz M y col. en 2014

No existen diferencias
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Tabla 4. Tabla comparativa nylon versus PMMA; estética, estabilidad de color y

absorcién de agua.

Nylon

Estética

Estabilidad del
color

Absorcion de agua

Gomes SG y col.
en 2015

Mayor satisfaccion

Hundal My col. en

Mayor satisfaccion

No cambios de

col. en 2019

2015 coloracion
Licia Manzon y Mayor satisfaccion | Cambio de
coloracion

Shah Jy col. en
2014

Menor absorcién de
agua

Hayashi y col. en
2014

Menor absorcion de
agua

Jang DE y col. en
2015

Similar
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PMMA

Estética

Estabilidad del
color

Absorcion de agua

Gomes SG y col.
en 2015

Menor satisfaccién

Hundal M y col. en
2015

Menor satisfaccién

Licia Manzon y
col. en 2019

Menor satisfaccién

Shah Jy col. en
2014

Mayor absorcion de
agua

Hayashi y col. en
2014

Mayor absorcion de
agua

Jang DE y col. en
2015

Similar

Tabla 5. Tabla comparativa nylon versus PMMA: contraccién de polimerizacion

Nylon
Contraccién de polimerizacion
Parvizi y col. en 2004 Mayor
Fueki K 'y col. en 2014 Similar
PMMA

Contraccién de polimerizacion

Parvizi y col. en 2004

Menor

Fueki Ky col., en 2014

Similar
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Tabla 6. Tabla comparativa nylon versus PMMA: citotoxicidad

Nylon

Viabilidad celular

Uzuny col. 2015 Similar

Jang DE y col. en 2015 3,7

Hundal My col. en 2015 Similar
PMMA

Viabilidad celular

Uzuny col. en 2015 Similar
Jang DE y col. en 2015 3,8
Hundal My col. en 2015 Similar
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Tabla 7. Tabla comparativa nylon versus PMMA; resistencia a la fractura, resistencia a

la flexién y médulo de elasticidad

2017

Nylon

Resistencia a la Resistencia a la Modulo de

fractura flexion elasticidad
Yunus y col. en Menor
2005
Ucar Y y col. en 78,3 MPa Menor
2010
Takabayashi en Mayor 39 MPa 826,17 MPa
2010
Hamanaka y col. en | 6,86 kJ/m2 Menor 1,04 GPa
2011.
Ucar y col. en 2012 No hay diferencias
Wadachi y col. en Menor
2013
Koray Soygun y 117,22 MPa Menor Menor
col. en 2013
Hundal My col. en | Mayor
2015.
Sasaki Hy col. en Menor
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PMMA

Resistencia a la Resistencia a la Modulo de
fractura flexion elasticidad
Yunus y col. en Mayor Mayor
2005
Ucar Y y col. en 81,1 MPa Mayor
2010
Takabayashi en Menor 101 MPa 2916,78 MPa
2010
Hamanaka y col. en | 1,06 kJ/m2 Mayor 2,77 GPa
2011
Ucary col. en 2012 No hay diferencias
Wadachi y col. en Menor
2013
Koray Soyguny 92,00 MPa Mayor Mayor
col. en 2013
Hundal My col. en | Menor
2015
Sasaki Hy col. en Mayor

2017
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Tabla 8. Tabla comparativa nylon versus PMMA; dureza

Nylon
Dureza
Ucar Y y col. en 2010 7,5 kg/mmz2
Ucar Y y col. en 2012 Menor

Shahy col. en 2014

10,20 kg/mm2

PMMA
Dureza
Ucar Y y col. en 2010 16,9 kg/mm2
Ucar Y y col. en 2012 Mayor
Shahy col. en 2014 12,08 kg/mm2

Tabla 9. Tabla comparativa nylon versus PMMA:; rugosidad superficial

Nylon

Rugosidad superficial

Abuzar y col. en 2010

Mayor

Fueki K 'y col. en 2014

Mayor

Wieckiewicz M y col. en 2014

No existen diferencias

PMMA

Rugosidad superficial

Abuzar y col. en 2010

Menor

Fueki Ky col. en 2014

Menor

Wieckiewicz My col. en 2014

No existen diferencias
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Tabla 10. Tabla comparativa nylon versus PMMA; estética, estabilidad de color y

absorcién de agua.

Nylon
Estética Estabilidad del Absorcion de agua
color
Gomes SG y col. Mayor satisfaccion
en 2015
Hundal My col. en | Mayor satisfaccion | No cambios de
2015 coloracion
Licia Manzon y Mayor satisfaccion | Cambio de
col. en 2019 coloracion
Shah Jy col. en Menor absorcion de
2014 agua
Hayashi y col. en Menor absorcion de
2014 agua
Jang DE y col. en Similar
2015
PMMA

Estética

Estabilidad del
color

Absorcion de agua

Gomes SG y col.
en 2015

Menor satisfaccién

Hundal My col. en
2015

Menor satisfaccién

Licia Manzon y
col. en 2019

Menor satisfaccion
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Shah Jy col. en Mayor absorcion de
2014 agua

Hayashi y col. en Mayor absorcion de
2014 agua

Jang DE y col. en Similar

2015

Tabla 11. Tabla comparativa nylon versus PMMA: contraccidn de polimerizacion

Nylon
Contraccién de polimerizacion
Parvizi y col. en 2004 Mayor
Fueki K'y col, en 2014 Similar
PMMA

Contraccién de polimerizacion

Parvizi y col. en 2004 Menor

Fueki Ky col, en 2014 Similar
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Tabla 12. Tabla comparativa nylon versus PMMA: citotoxicidad

Nylon
Citotoxicidad
Uzuny col. en 2015 Similar
Jang DE y col. en 2015 Similar
Hundal My col. en 2015 Similar
PMMA
Citotoxicidad
Uzuny col. en 2015 Similar
Jang DE y col. en 2015 Similar
Hundal My col. en 2015 Similar
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1. Centro de gac Meédico Qx La Habana, Cuba.
II.Clinica de 43 .La Habana Cuba .

RESUMEN

En nuestros dias se pueden a la hora de elegir

una prétesis que se ajuste a nuestras necesidades y es que son muchas las
que la gia con el de nuevas

Por ello, es momento de conocer las protesis flexibles. Son aquellas protesis
removibles que tienen la propiedad de ser blandas, por ser confeccionadas de
un material de base llamado resin: 0 mejor como el nylon,
dicho material es traslicido, ideal para matizar los colores de la encia, aunque lo
en idad de colores. Es importante destacar las
prestaciones que nos ofrece esta prétesis y tener en cuenta los inconvenientes,
para ver si reaimente estamos ante un método que se ajusta a nuestra situacion.
Palabras clave: prétesis flexible, protesis removible, resina —poliamida

ABSTRACT
Nowadays can find several to select a p that it
conforms to our needs and it is that are many the options that proposes us the

gy with the of new A is to
know the flexible prosthesis. Which is those removibles prosthesis that have the
Mdummmmmuamawlbmemwmu;
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Abstract

Purpese: Staining of prosthodontic materials may result in patient dissatis{action and
ummhw This study aimed o determine the color stability
hase acrylic (Lucitone 350, Vipi Cril) and one nylon denture
h-emm'l'n-lauﬁal-nsuunhnm
Materials and Methods: Forty disks of each resin (20.0-mm diameter, 3 O-mm thick)
were prepared and stored in distilied water for 24 hours at 37°C. During that time
(Ty). the color of all specimens was & ically measured. Each specimen
was immersed in coffee, cola, red wine, and distilled water as a means of control.
After 15-day (T,) and 30-day (T:) periods of immersion, the color of the specimens
was measured again. The CIE (Commission Internationale de L Eclairage) L'a'd’
system was used to determine mean AE (color changes) values for each muterial and
statistically with two-way ANOVA and Bonferroni intervals st .95
Results: In AET,T, and AET,T, the most severe staining was spparent with red wine
(p = 0.001), followed by coffee (p < 0.01), when compared 1o the specimens stored
in distilled water. Transflex also showed significant color change after immersion in
cola (p < 0.01). In AET, T; oaly red wine promoted significant staining of all resins
(p < 0.0001).
Conclusion: Chromatic a-ge.mummdby immersed in red wine,
followed by coffee. For Transflex, cola slso promoted color changes. The values of
color changes coaveried to National Bureau of Standard units showed them 10 be
perceivable to the buman cye
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Mny resim have been used for denture base construction.

These materials include bheat-sctivated (polymerized using »
water bath or microwave oven), chemically activated (cold-
polymerized resins), and light-activated denture base acrylic
resins. Polymethyl methacrylate (PMMA) polymers were in-
troduced as denture base materials in 1937, Most PMMA resin

Across-linking
nmmum&a&dhmmmmw
prove solvent resistance of the cured polymer and v, reduce
its susceptibility to solvest crazing. ' ? Acrylic resins used for
the manufacture of denture bases have displayed vanous de-
pmo(n\mcymwmyudhmonlhpcw

rials 1o PMMA used in these cases include polycarbonase und

2 dovmel of

57

nylon. Nylon i a genenc mame for certan types of thermo-
Mpdymmmmhhcmmnnpm

are produced
m-me«‘uq. Nlb—inﬁ!uxxni(‘)-"—
(CH)e-COOH ** The use of nylon as a denture hase material
s been described in the litersture since the 1950s.” Nylon
is 3 crystalline polymer, whereas PMMA is amorphous. This
crystalline effect accounts for nylon’s lack of solubility in sol-
venis, high heat resistance. and high streagth coupled with
ductility.”
&ndﬁetmuww.uc-ly forms of

mers may be caused by the oxidation of the amine sccelerutor

© 200 by the Coege.
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Polyamide as a Denture Base Material: A Literature Review
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ABSTRACT

The purpose of this article was 10 review the biocompatibility, physical, and mechan-
ical properties of the polyamide denture base materials, An electronic search of sci-
entific papers from 1990-2014 was camied out using PubMed, Scopus and Wiley
Tnter Science engines using the search terms “nylon denture hase™ and “polyamide
denture base™. Searching the key words yielded a total of 82 articles. By application
of inclusion critena, the obtained results were further reduced to 24 citations recruit-
o in this review. Several studics have evalusted varous properties of polyamide
(nylon) denture base materials. According (o the results of the studies, currenty,
thermo-injectable, high impact, flexible or semi-flexible polyamide is thought 10 be
mwnbmm-wyﬂcmd-nuum-ﬂmﬁ

and e umnl“-

It would be justifishle to use this material for denture fabrication in some cases such
as severe soft hard tissue undercuts, unexplained repeated fractare of denture, in
aesthetic-concerned patients, those who have allergy 1o other denture base materials,

antages, they require ons 10
produce consistently better properties than the cumrent polymethyl methacrylate
(PMMA) materials. Moreover, since there is a very limited knowledge about their
clinical performance, strict and careful follow-up evalsation of the patients rehabili-
tated with polyamsde prosthesis 15 recommended.

Corvesponding Awthar: Giti K. Degt. of Posthodontion. Schol of Dentisry, Shirss Unisersiey of
Medical Sciences, Sharue, b, Emadl: gl niftmaach  Tel 98917108565

Introduction

tion of metal wires or plates, fibers, [S-8] metal insens,

Polymethyl methacrylate (PMMA) has been the most
popular matenial used for denture fabrication since its
introduction in 1937, (1] It has several advantages such
s an excellent esthetic characteristic, low waler sorp-
tion and solubility, adequate strength, Jow toxicity, easy
ropair, and a simple molding processing  technique.
Nonetheless, it has same problems such as polymenza-
tion shrinkage, weak flexural, lower impact strength,
and low fatigue resistance. [1-4) These often lead 1o
denture failure during chewing or when fall out of the
patient’s hand. In order to enhance some properties of
PMMA, various efforts have been taken including addi-

9] and modification of chemical structuse. In recent
years, nylon polymer has attracted attention as a denture
base matorial, Polyamide resin was proposed as a den-
ture base material in the 1950s. [10] Nylon is a generic
name for certun types of thermoplastic polymers be-
longing to the class known as polyamides. These poly-
amides are produced by the condensation reactions he-
tween a diamine NHo-(CHy)eNH; and a dibasic acd,
COH(CH,)-COOH. [11-15] Nylon s o crystalline
polymer, whereas PMMA is amorphous. This crystal
Tine effect sccounts for the lack of solubility of nylon in
solvents, as well as high beat resistance and high

ACP [ prosTHODONTISTS
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Keywords Abstract
Homovsbie partia dentuse. elsersy:

Dotyarniie. porymethd mettacryiate
coat crromam

P-'p-: To evaluate several clinical and functional
of specific questionnaites to an elderly patient

parameters by adminisiration
‘s cohort wearing three different types

of removable p-unl denture |IPI)l VALPLAST-RPD (Polyamide VALPLAST),

CoCr.
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Materials and Methods: One bundred twenty paticnts (mcan age 73 yoan) were

arund abutment tecth (p < 0.001) mmdemmuh-
cases of antificial weth loss and two cases of discoloration. The position of missing

not subjected to strong chewing loads. The main advantages are acsthetic satisfaction
and easiness 10 insert and remove it

Conventional removable partial dentures (RPD) are made of
polymethyl methacrylate (PMMA). a synthetic resin. with
sainless steel clasps, or of a caut alloy (CoCr) structure
oquipped with clasps and rests attached to natural teeth.'? The
framework is covered by resin. The PMMA-RPD prosthesis
has satisfying mechanical property* but low impact srength
and low fatigue resistance.* These factors may kead 1o fractures
during strong chewing or if the prosthesis falls. The CoCr-RPD
hmmhnmmmmﬁ

however, are well wlerated by the paticats
and capnot be

mdmﬂ-‘mm-ﬂc—lmnmx

mm’
Polyamide is material whose detailed
annmu.ub,t-mm

elasticity and strength, low density and cost.”
Both

types. -
cosa, but PMMA-RPD clasps engage teeth undercuts only for
retention whetess CoCr-RPD contact the shutment teeth using
«clasps and rests. In the lattor case, tecth must be periodontally
healthy.

mm-ﬁnmmmmm

of
compared to those with scrylic resin with/without metal. and

68 e of Parvihoduetcs 38 G018 WER-ETS © 2078 by ihe Anevcan Cotege of Momitedarasts
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Evaluation of the rigidity of dentures made of injection-molded materials

Juro WADACHI, SATO and
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» o of 2 il ypes of meddod

dmmlhnly-lymn-‘mu:;wm‘hamm

and a d: made

denudbuhunlnrm with a two-toath gap

experrmental
In the experimuntal model, 4 forco of 100 N was applied snto the mesial fouss of the fint molars of the donturve, and comparisis wero
performed by measuring the pressure apphed under the danture base and the subsidence rate of the denture. The polyamide resin
denture showed the highest subsidence, exerted the highest pressare on the underiying mucoss, and shawed stgnificant differences

with the other types of dentures. The findings showed thot

rosine bave the lowest degroe of clasticity, and that when resms

with such Jow elastscitios are used in the denture base, they should preferably be remforced with metals.

Keywards: Denture, Thermoplastsc rewing, Noa-metal clawp donturos

INTRODUCTION
In recent ynn injection- nnuod lhcm'hﬂz

wuch s p have

addition, dentures made of polymethyl methacrylate
resin (Physio Resin; PMMA) were used as controls,

been used as denture-base I ’Thur L

Fab of dentures
The d used in the experimonts consisted of

have high tughness and Jow elasticity, und have found
applications as non-metal clasp dentures, which are
mamly characterized by the non-use of metal clasps™™.

v helews, these Is are 1 because
of various issues such us their adhesion to heatcuring
rosins (which are conventional base matoraly) and
their resistance to abrasion®'". With regard to the effect
on the mucosa underlying the denture base made of
polyamide resin, the difference in the foros transmitted
onto the denture base by the existence of a metal rest
was reported, and the application of a metal rest with
the non-motal cl-p lltnlun was mn-ndd'"

Therefore, models

Mm-mml«lmmmu{
made of

missing tooth models (E16.516; Nisshin, Kyoto, Japan).
that s, with a missing left mandibular second premolar
and first molar (Fig. 1) A load sensor was placed on
the slope on the buccolingual side of the alveolar ndge,
under a silicon membrane corresponding to the mucosa
dicectly under the first molar. An impression was taken
under this condition. and a denture was manufactured
The design of the denture used in the experiment
is shown in Fig. 2 The dentures used in this study
were designed in such & way that at the site of the
missing middle teoth, n metal rest was sot to the tooth
adjacent to the deletion; however, inside the denture
base, the pedicles of the metal rest were not connected
to cach other. The Co.Cr alloy (Wironit*, Bego, Bremen,

resin w
polymethyl methacrylate resin. The movements of the
models, as well as tho load applied onto the denture
base, were measured and comparod between the models.,
The uim of this study s to examine whether dentures
made of ingection-molded resin h.ve wufficient stiffness
in with

MATERIALS AND METHODS

Malerials

As shown in Table | two types of injection-molded
thermoplastic resns [the polyamide resan (Valplast:
VAL) and the polyester resin (EstheShot, PET)| were
used for the manufacture of dentures in this study In

Color figures can be viewed in the anlie e, which s avail-
able at J-STAGE

was used for making the metal rest. Table
2 shows heating temperature, heating time, injection
pressure and the temperature of the flask. Five dentures
made with each of the materials were manufactured and
used for the measurvments.

Method
Tanwlylhldmlh-dbnlnn (b-mchnlhwwu
A using o uni

Shimadzu Cor K;uo.-l-p-nz he
dunture was =et to a fixed position that allowed for the
load to be applied on the mesial fosss of the first molar,
and a pressure of 100 N was applied at a crosshesnd
spoed of 0.3 mev/min. The amounts of displacement upon
Ih'lp’lnlmdpwunudlh.mnwl(ma!hoh-‘
sensar wore The distance covored by the head
llm(dmmdmhl‘fﬂfm-lhanmvm
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Even tough

the most

different matenials have been used for deature
construction,’ polymethyl methacrylate (PMMA) resins are
used* However, PMMA resin fracture
strength is not high * Mmmmuﬂyoﬂwuﬂh
potentially lkess muscle control,” resulting in accudents cawsing
denture fractures.' * Using metal frameworks within dentures

denture materials, however, they do not have 2 high flexural strength (FS). This stady
wmed o compare the mechanical properties of a polyamide-based. inpection-molded
mmnm:mmwmmmﬂn
Tvocap) and
Materials and Methods: Flexueal properties (deflection kﬁ strength, and hered-
n‘mxﬂmhﬁ-ﬂumw(n—lm Specimens meeting

Standards 150) sumber 207951 require-
ments were prepared (65 x 10 x 3 mm') Alhmiuﬁquwnmndm

on an Instron testing machine o 4 S mm/min crosshead speed. The Knoop hardness
test was used to compare microhardness values. Duta were snalyzed using ANOVA,
followed by REGWQ.

Results: The groug results, standand deviations, and statistical differences (p < 0.01)
for Deflex, SR- and Meliodent were (A) flexural (MPs: 783 4 10
698 4 1AS KLY & 17), (R) flexural modulus (GPa: 0.70 £ 013, 085 4 0277 1.70 &
0.2, (C) Knoop Mardness (kgfem®: 7.5 + 1.0.* 13.5 & 14> 169 4 10°). Diffeceat
superseript letters indicate significant difference. All Mehiodent specimens fractured
mmmnno&xma;u

s
m--mp-muywmuqnmmmmcw
Implications, Polyamide has some attractive advastages, hlwtlnqdnnnflmim
0 produce consistently betler properties than current PMMA materials,

mmnummumu)mqn
ncreased resistance W fracture.
Onwhwhm-ulmdh
tures is injection molding * The SR-Ivocap system (hocke
AG, Schaan, Licchicnstein) is one of the current systems used
hmlu?wmu—u’ Anderson et al' and

mulhmlmdmkm.m

Strohaver” reported that the dimensional stability was i
proved with the ijection-molding technique compared 10 the
w-nlﬂlgltlm unﬁthnhw
in vertical

changes
I-Al-bylhmnnl“’mhb

i eitont?  dlonank

Continuous efforts to mcrease material mnwlnmlh

risk of denture fractares can be listed as: (1) reinforcement of

denture materials by adding filling materials,* * (2) changing
polymer

the chemistry of the denture hase

tion and cross-linking of resin materials, (3) incorporation of

tures produced by the injection molding procedure exhibit less
mn—mmnmmmm<

My-nh hpnu"ylm. are thermoplastic polymers
produced by condensation reaction between a diamine and a

by copolymenza-
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Effects of cleansing methods on 3-D surface roughness, gloss and color
of a polyamide denture base material
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Abstract

Objective. The purpose of this study was 1o determine the effects of two denty
gloss and color of denture base materials. Materials and methods. Thirty disks from nylon (Valplast) and 30 from hea-
mmmmmm(mu)mn-&-dIodmmmwum(mﬂ).
Val-Clean (peroxide cleanser) and Corega Extradent (peroxide cleanser) phus microwaving for a period simulating 30 days of
daily cleansing. 3-D surface roughness, gloss and color parameters were measured before and after cleansing using an
interferometric ', & ghoss meter and a colotimeter. The results were statisticully analysed by regression, paired-¢,
Mann Whitney and Kruskal Wallis tests at o = 0,05 level of Rexults. The results showed significant differences at
bascline in L* and b* parameters between matcrials (p < 0.01), with o significantly lower gloss ( < 0.05) and higher roughness
(p < 0,05) for Valplast. After cleansing, Ac* was greater i Valplast than Paladon 65 (p < 0.05), Gloss of both
matenals decreased significantly within the Corega Extradent plus microwave solution (p < 0.05), while roughness increased
significantly only for Paladon 65 (p < 0.05). Comchusions. Valplast was found to have a significantly lower gloss and a higher
roughness than Paladon 63 before cleansing. Afier cleansing, AE* increased more in Valplast than i Paladon 65, gloss of both
matenaly N

decreased and roughness only of Paladon 63 increased within the Corega extradent plus microwsving method
Key Words: denture deansers, wicrotave irvadiation, nylon, PMMA

Introduction

‘The need for dentures has been esumated to reach
!‘79!!““5'-"&08“[1] “The material
ly use for the ion of denture
pmuhnu s acrylic or polymethyl methacrylate
(PMMA). The primary reason for this selection is
that the material satisfies most of the requirements as
a denture base material [2).
However, PMMA presents

(NH(CH2)mCOn). It has been attempted to use
this as a denture base material since 1950, but only
mmm&nwnﬂmm.‘uw

for the i den-

ture [5,6]. The of
as denture base materials, depending on the specific
trade product, include high fexibility, low density,

i disadvan- i non-toxic, with 1 low
u.uﬂzlo-lm-tmn‘lhlndﬁlhn i ibility of i ting a relutively
[2-4). Combining disadvantages with allergic reac- good color stbility (9,10]. However, the main con-
nons in hypersensitive patients to residual cerns of p as materials are
mmc-ﬂyudmmdm:ﬂuudmm mmdnnbv-ﬂhlmddm flexural

Is for the nf and tensile strength [12,13], its low adherence ability
denture sth Some potential with denture liners [14] and its inablity for a chemical

_»Pmmmmmm
Nylon is a generic name of polyamide materials

D Nibokocn
nn 30 210 TH61 162, Fax: 30 210 14611621 Emad mucpobsitdent e gt

(Wacomad & Il 301 4; accpeed & Sapocwber 2014

Dental Materials Journal 2010; 2%4): 353-361
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Characteristics of denture thermoplastic resins for non-metal clasp dentures
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Yots Emat

Six tharmaplastic rvsing and conventional acrylic rosin were examined to charactorise thuir mechanical und physieal proportiss.
strength,

water surption, solubility, Sexsral

eluaticity and are easily manipulated. thess matorials make

merylie reain. Not all of the fractured after

-ﬂuduhmuA—-hml-duh-Nm
metal clanp dentures exhibiting low water sorptian and solubility offer hygenic

e rowina for mon-
\V-r!m-b--duh-d
rotontion

advantages Since
it possiblo for larger undercuts to be used for

h--mn&:—ml-lleuuuhn

thermoplantic renina tested the bonding
rewin. which fractured when tested beyond its propertional lmit. It was also found that clinscally noticeahle staining may ocur on
d: and Tesine.

Keyworde: Non

and chemical propertivs

INTRODUCTION

Most dental pationts of all ages profor to avoid the use
of metal in dental treatment because of their desire for

ublished,
bogan using thom for various climical procodures, such
s for and dentures
after implant placement instead of conventional
dentures*?.

However, the present concern about these
materials is that there is insufficient scientific ovidence
the of the resing

duo to the small number of studies, as woll as a lack of

experionce.
The purpose of this study was to

MATERIALS AND METHODS
Thers tic resing
As shown in Table 1, the following three types of

availabl were
tosted in this study.

e resing
. Polyamide (PA-typo) resins
[Valplast (VAL), Lucitone® FRS™ (LTF) and Flaxite®
supreme (FLS)]. Polycarbonate (PC-type) resins
[Reigning (RP) and Jet Carbo Resin (JCR)|. and
Polyethylone terephthalato (PET-type) resin [Esthoshot
(EST)|. The chemical structure polyamide.
by and pol k h was shown
in Fig 1. A« a contrel, polymothyl n-lhwyhu
(PMMA) [Acron (AC)) specimens were propay
All the mw-«mmm«wu'
due to its common use in removable prosthodontic
practice, although each material has its own shade
system. All the materiale used in this study were Type
blank or powder
Polymers-Part 1: Denture base polymer'™.

Fabrication of specimens

Metal molds andlor wax patterna were prepared in the

desired shape for each sample. For water sarption test,

floxural test for VAL, LTF, AC, metal molds wore used

to manufacture the specimens, und wis patterns were

produced for other specimens. The samples were
by the or the :

the
-nmnulundphynm mdmo{h

Table 2 shows heating
temperature, heating time, injection pressure, the

hmndﬂdnmhlh-whdnm
the clinical suitability of thermoplastic resina
of some and physical

dmnmhhnld-mbvm
n&-p-drhh-hnunp-pthwhl-t The AC

in the manner,
in u water bath at 70°C for 90 min

e, flexural strength, tensilo strongth, contuct angle,
water sorption, and color stability was conducted using
conventional acrylic resin as a control.

Recoivod Nov 11, 2008 Accepted Fob 13, 2010
don: 104012y 2008-1 14 JOI ST ISTAG Kidmy2009-114
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ASSTRACT ARTICLE

Purpose: Some patients experience adverse reactions to poly(imethyl methacrylate)-based — Recerved 13 March 2017
(PMMA] dentures. Polyamide (PA) as an alternative to PMMA has, however, not been well docy:  Revised § Apnl 2017
imented with regard 10 water sorption and water solubility. The aim of this in vitro study was to  Acepted 28 Aprf 2017
measure water sorption and water solubility of two PA materials compared with PMMA, and 1o
rnwmumuumun“mmd Duteuen hetes ssansio
Methods: Ten discs (40.0mm diameter, 2.0 mn thickl of each material (PA: Valplast and Breflex; e

PMMA: SR lvocap HIP) were prepared according to manufacturers’ recommendations. The spec-

mens were tested for water sorption and water solubiity, according to a modification of 150

20795-12008. Released substances were analysed by gas chromatography/mass spectrometry

Results: There were statistically significant differences among the materials regarding water

sorption, water and time to water saturation. Breflex had the highest water sorption

(304 pg/mm”), folowed by PMMA-materisl ') and Valplast "). Both PA

materials had statistically significant lower water solubility than the PMMA. Both PA had a net

Increase In wesght. Analysis by GC/MS identified release of the compound 12-aminododecanolac-

tam from the material Valplast. No release was found from the Breflex material.

Condusions: The PA denture materials show differences in water sorption and solubility, but

within the limits of the standard requicements. The PA showed a net increase in weight after

long-term water sorption. The dlinical implications of the findings are not elucdated.

1. Introduction infections [4-6]. Since the dentures are in direct con-
There are several with the use of removable  tact with large areas of the oral mucosa there is
partial dentures. Most denture materials are hard and  potential for fungi infections and allergic reactions
can cause mech traumas and di fort. Many  (7-10]. Finally, the aesthetics of conventional remov

patients experience problems with loose and poor fit-
ting dentures and would like to have a denture that
can be more securely fitted to the gums and remain-
ing teeth. One study reported that only 64% still used
their removable partial dentures regularly one year
after insertion [1] while other studies report higher
patient satisfaction [2,3]. The most commonly used
materials for removable partial dentures are combina-
tions of metal alloys and poly(methyl methacrylate)
(PMMA) to support the denture teeth. Fabrication is
complicated, time-consuming and costly. Fractures
and wear of both metal and PMMA occurs frequently
and repairs are difficult Furthermore, denture base
materials have a potential to cause adverse reactions
due to release of monomers and biofilm-related

tives to PMMA. Polyamide (PA), or nylon, was intro-
duced as a flexible alternative in the 1950s [11].
Nylon was initially the trade name for a synthetic
polymer from the company DuPont. Nylon is now a
generic term for a group of polymers that are made
of aliphatic chains linked by amide bonds
(~CO-NH-) with the chemical term PA [12]. The
two terms are wied interchangeably. Depending on
the chemical structure of the PA, different designa-
tions may be used for the material, such as nylon-6,6;
nylon-6-10; or nylon-12, referring to the building
blocks used in the production of the material.

CONTACT Mare ks @) maritcllomuit.n (@) KD, Aarstadveier 19, NO-5009 Bergen, Norway

2017 T Actvntsl. Pubiihed by informa UK Laveied, wadkng 41 Liylor & Framci Grass.

The s 4 Oen Accews 4k Srtribusted wnche the taress of the
pemts use. daveuten.

Joumal of Oral Science, Vol. 52, No. 4, 577-581, 2010
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Evaluating surface roughness of a polyamide denture base

material in comparison with

poly (methyl methacrylate)

Menaka A. Abuzar, Suman Bellur, Nancy Duong, Billy B. Kim, Priscilla Lu,

Nick Palfreyman, Dharshan

Surendran and Vinh T. Tran

Melboume Dental School, Uni

of

(Recerved 18 May and accepted 1 October 2010)

methacrylate) (PMMA). However polishability of
P has not been quately. This
study investigated the surface roughness (Ra) and

Introduction
Poly (methyl methacrylate) (PMMA) resin has been
widely used as a denture base material due to its desirable
properties of excellent aesthetics, low water sorption and

clinical acceptability of samples of 4 p
hase and PMMA 1

and 1 heat systems,
respectively. Half of each sample surface was polished
using the conventional technique (lathe with pumice
followed by high shine buffs) and the other half was left
unpolished. A profilometer was used to measure Ra
along 3 tracks on each surface before and after
polishing. Two-way ANOVA was used to compare the
two surfaces of the two materials for variations in Ra
values. Polyamide denture base material when polished

d by

lubility, relative lack of toxicity, ability 1o repair, and
simple processing techniques. Conversely some disad-
vantages have also been described. Hypersensitivity to
PMMA and allergic reactions 10 residual monomer have
been reported (1-6), Increased proportion of monomer in
the mixture, reduced water storage phase of the polymenzed
denture, and chemical curing of PMMA rather than heat
curing have been shown 10 increase the risk of residual
monomer which may cause cytotoxicity in some patients
(5). PMMA has a relatively low impact strength causing
fractures of acrylic based dentures (7.8). A clmical problem

with lab ¥ became more commonly encountered is the inability 1o choose a suitable
than 7 times smoother whereas PMMA when path of msertion of PMMA removable panial dentures
polished became more than 20 times smoother using while maintaining close adaptation to the tissues in the
the same polishing technique. However the surface presence of soft and hard tissue undercuts, Researches have
roughness of polyamide is well within the 4 to improve the | of PMMA

norm of 0.2 ym Ra. Polyamide produces a clinically
)y R hing by

lathe. (J Oral Sci 52, 577.581, 2010)

Keywords: polyamide denture base: profilometer:
surface roughness.
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denture hases by reinforcement with fibres (glass or carbon)
and also by chemical modification (9,10). Development
of alternative materials such as polyamides has also been
reported in the Interature. In the past, these polyamides
exhibited specific problems, such as warpage, water
sorption, surface roughness and difficulty in polishing
(11-13). Lack of chemical bonding between the base and
the acrylic teeth, and the inability to reline and repair the
denture also posed problems for clinicians. Modified
polyamide denture base materials have become avalable
with improved water sorption levels, and with superior
flexural and impact strengths (14,15). In comparison with
PMMA, due toits i ibili lyamide ds

1
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Comparison of Patient Satisfaction with Acrylic and Flexible
Partial Dentures

©ara Arasta Amyamon Tunee Jeshea Ogerringe Jullana 0%0nty Tawd’ Olvwole Oysinzie Dosamy
Department of Famisy Dentstry. Unwersity Caliege Hosptal, Departments of
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Purpese: Restoraton of partial odemtulons mouth may be done using a vanety of trcatment optoes Removable partial denture (RPD)
commonly used because of s availability RPDs from fexsble ressns snlike those from acrylic engage hard and sofl tusuc undercuts and
feel more comfortable i the mouth The aim of the stidy was W compare sstsfacton with dentuses made from these two types of matenab
Materiah and Methods: 1 was 3 quasi-experimental study amonyg thirty patsents sl the Prostbetics Clnic, Universty College Howpstal.
Ihadan Pabents aged 16 years o more, requirng RIDs with one o theee misssng tecth m the mnterior regson of crther the upper of lower
Amoddied was weed 10 coliect dat d oeal

ealth varsables The bevel of satisfaction was assessed using o visual analoguc wale Duta were analysed using descriptive and multivariate
statistics ot a significance level of <005, Resuhts: The participants’ ages ranged between 16 and §1 years, mean age was 338 2 10 01 years
Male fermale ratio was | | and mean duration of edentulousness wits 1137 « 10 52 years (meedian - 9 50) Maost 28 (93 3%) subjects delayed
of their messing tocth. reasons were indifference 13 (43 4%). financial comstraint 10 (33 3%). ignorance 4 (13.3%) and fear of

aspisation 1 (33%) Overall, 21 (70 0%) participants were maore satisfied with the flexible dentures, 6 (20 0%) with acrylic dentures while
3010, 0%) were equally satisfiod with both fypes of dentures (7 = 0.04) Caseclusion: Subjects were more satsfied with the flesible RPD than

odosiegy

the acrylic resin RPD.

Keywords: Acrylxc denture. Blewble denture, satisfacton

Individuals seck replacement of ther missing teeth to improve
thew appearance. specch, socul confidence and self-cteem
abality 1o chew
natural keeth /' Among M,n-n(ln ."‘-I -calknnh-uhu-n
ndicated as 3 major reason for replacing missing teeth 71
Functional and acsthetic restoration of partially edentulous
mouth may be done usmg a vancty of treatment options,
cach with its advantages and disadvantages " The options
are removable partial dentures (RPDs), fixed partial dentures
and dental implants ! The factors that may affect the chowce
of prosthesis used are the peniodontal states, aesthetic

cost, and patient’s

HRPDs implant

tooth replacements because of their accessibility to lower
socioeconomic groups n whom the highest rates of tooth
loss occur *'I

pot
L EL

RPDs may be made with cast metal, acryhic resin with or
without wrought metal component and acrylic resin with some
cast units and those made with thermoplastic resin ™% The
use of all-acrylic RPDs in the replacement of missing teeth
varies with countries, with mote frequent use in developing
countries. The prevalence of use of the all-acrylic RPD
among adults across Europe is between 13% and 29%; while
in Nigeria, it was placed at between 86 0% and 92.3% "
Thas is because the all-acrylic RPD s more affordable and
casicr 1o fabricate '™ However, some disadvantages of using
the all-acrylic resin dentures are mcreased risk of developing
canes, gingivitis and penodontal disease relative 10 other RPD
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Oral health-related quality of life: acrylic versus flexible partial dentures
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SUMMARY

E-mail: arianta ] 1@yahoo.com

Tecth lost arc usually replaced by all-scrylic removable partial dentures (RPD) because of its afforda-

nd conscquently

Objective: To determine and compare OHRQuL of all-acrylic und flexible RPD wearers at baseline and after use of
dentures.

Design and setting: Study was

quasi-cxperimental using & cross-over design, mvolving 30 paticnts with

Kennedy
class IV and anterior class 11T arches. hmmnm-dmwwmduumnew-nnﬁpuwdmﬂ:

humuuahmuyhnihfnihy OHRQoL

s at

Dats were analysed using
Results: Mean

age of paticnts was 338 £10.0 years; at basclne, patient reported occasionally,

level of p <05,
fairly ofien or very

often for llmw-)omram- However, afier using the acrylic and ﬁahhmdﬂlnm 11(36.6%) patients
. At baseline,

reported having
there was a difference in mean OHIP scores with age

Po

trouble pronouncing words and %30.0%) found it uncomfortable to

p=02); mld‘dfmmll‘t?lbllxi]((.k])f
120, p=001) aftcr using the all-acrylic denture and 3.825.6 (Cl= 4 3-13.0, p<.001) with the flexible denture
‘onclusion: There was improvement in the OHRQoL. of paticnts with use of flexible partial dentures. Therefore,

ic materials are possible alternative RPD base materials in patient management.

Keywords: OHIP-14, Removable partial dentures, Quality of Life, acrylic dentures, flexible dentures.

Funding: None declared
INTRODII('TION

cast metal is used for fabrication of den-

n-nl. pcndnanldnu-cndrlhacnlp-ﬁd—

qnh-ﬂ-:nnnhvﬂnllpydnhpal

also distorts acsthetics, yhnm—ir-muﬂcwb
sion.! Modem dentistry offers many options for the res-

toration of partial edentulous mouths, including remova-

ble partial dentures (RPDs), fixed bridges and dental im-

tures while polymethyl methacrylate has also been used
when facilities for cast metal dentures are unavailable or
due to the lower cost of acrylic.” Its advantages inchade
satisfactory aesthetic property and clearly defined pro-
cessing method in dental application. However, nh-lhv
disadvantage of poor mechanical property. difficulty
with imertion in undercut areas, brttleness which leads
to fracture and allergy to methyl methacrylatc mono-
mer.

Despite these challenges, they are the maost commonly
used prostheses in replacing missing tecth in developing
countrics; this is because they are cheaper and casier to
fabricate.”

s ghanunedi ony Volume S3 Nomber 2 June 2019
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Mechanical and thermal properties of
golyamlde versus reinforced PMMA denture

ase materials

Koray Soygun'*, DDS, PhD, Giray Bolayir', DDS, PhD, Ali Boztug’, MSc, PhD
Doparsment of Prosthodontics. Faculty of Dentissry, Cumburiyer University, Svas, Turkey
Deparmment of Chermical Fegineering, Faculty of Engineering, Tuncels University, Tuncedl, Tuekey

PURPOSE. This in vitro study intended 10 investigate the mechanical and thermal characteristics of Valplast, and
of polymethyl methacrylate denture base resin in which difierent esthotic fibers (£-ghass, aylon 6 or nylon 6.6)
were added. MATERIALS AND METHODS. Five groups were formed: control (PMMAL, PMMA-E glass, PMMA-
nylon 6, PMMA-aylon 6.6 and Valplast resin. for the iransverse strength test the specimens were prepared in
accondance with ANSVADA speciication No 12, and for the impact test ASTM D-256 standard were used. With
the intent 10 evaluate the properties of transverse strength, the three-point bending (n=7) test instrument (Lioyd
NKS, Lloyd lnstruments Lid, Farcham Hampshise, UK) was used at 5 mmimin. A Dynatup 9250 HV tinstron, UK
device was employed for the impact sreagth (n=7). All 0f the tesin samples weee tested by using thermo-mecha-
nical analysis (Shimadzu TMA 50, Shimadzu, lapan), The data were analyzed by Keuskal Wallis and Tukey tests
for pairwise comparisons of the groups at the 0.05 level of significance. RESULTS. in all mechanical st the
highest values were observed in Valplast group (ransverse srength: 117.22 + 17,80 Mi%, maxiemum deflection
27,55 + 1.48 mm, impact strength: 0.76 + 0.03 kN), Upon examining the thermo-mechanical analysis data, i
was seen that the £ valoe of the control sample was 8.08 MPa, higher than that of the all other samples.
CONCLUSION. Although Valplast denture material has good mechanical strengsh, its elastic modulus is not high
enough 1o meet the standard of PMMA matesials. (] Adv Prosthodont 2013;5:153-60)

KEY WORDS: PMMA, Polyamide: Mochanical and thermal properties; Reloforced

INTRODUCTION

because it has weak flexural and impact strcagth and low
fatigue resistance. These often lead 10 denture faiure dur-

Polymethy methaceylate (PMMA) resin, widely used in den
ture base, has lots of advantageous properties: it is casy to
apply aed to repair, its low cost, acceptability by most of
the paticnts, stabihty in the oral cavity, and acsthencal prop
erties. Its mechanical featore, however, is far from the ideal

ing chewing or when it is dropped.' There has been ongo
ing effort 1o enhance the strength and fatgue resistance of
PMMA. These cfforts can be listed as: (1) reinforcoment of
deature matenals with the addition of filkng matcrials,
(2) ahtering the chemistry of PMMA resin macerials and (3)

manufactunng alteenative deature base mateeials '
Fiber-reinforced resin seemed to be the best option.
With choices ranging from carbon, aramid, rayon, E-glass

Universry 53140 Sivan, T
I XDTMIE el e

v-m 2018

13 The Korean Acdermy of Prosthiabuntic

o Peastodantics, Sacuity id Deatusry, Cumtusiyet

eimber 3, 2003/ Lok Rockuan Aged 11, 2013/ Adcoptad

©
Thin i om Oy Acea aricle dhubue et o 1o of e Crutive
Commcan Al am Nows € rummrs 1 i eime (s /A v ative comrmem.

3ad aylon fibers 2 rewn strengthenen, favourable resalt oo
impact and transverse strength properties of PMMA resin
have been reported and discussed in detail. ! There arc 3
number of the studies focusig on the cffect of glass fibers
on the mechamecal qualitics of PMMA resin, V40
Reinforcement of the resin has been achicved in climical
eavironment with good strength resuls, and glass Gbers
were regardod to be exthetically i for this purpose.’

dusribsion, vy rodiamn,
work s peoperty cilel

there i search for alwernative res
in materials with better mechanscal strength than PMMA™
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Double-Layer Surface Modification of Polyamide Denture
Base Material by Functionalized Sol-Gel Based Silica
for Adhesion Improvement
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Polysmide polymers have atracted attention as denture base
materials due to their advantages such as adequate stresgth,
hagher elasticity, and the absence of residual mosomer. ' De-

Ahnnn

m-mmmmmmumsm htull

Mmdnw'ﬂhmmwlh&hﬂ@
pmdnl-phinld"‘

M-‘u‘* The silica sol was synthesized by acid-catalyzed hy-
drolysis of tetracthylorthosilicate (TEOS) as silica precursors. Polyamide specimens
were dipped in TEOS-derived sol (TS group. n = 28), and exposed 1o ultraviolet
(UV) light under O, flow for 30 minutes. UV-trested specimens were immersed in
AEAPTMS solution and left for 24 hours at room temperature. The other spec-
imens were cither immersed in AE-APTMS solution (AP group. n = 28) or left
untreated (NT group, n = 28). Surfuce charscterization was by fourier
transform infrared spectroscopy (FTIR) and stomic force microscopy (AFM). Two
autopolymerizing resins (subgroups G and T, n = 14) were bonded to the speci-
mens, thermocycled, and then tested for shear bond strength with & universal test-
ing machine. Data were analyzed with one-way ANOVA followed by Tukey's HSD
(= 005)
Results: FTIR specira of teated surfaces confirmed the chemical modification und
appearance of functional groups on the polymer. One-way ANOVA revealed signifi-
cant differences in shear bond strength among the study groups. Tukey's HSD showed
that TS; and TS, groups had significantly higher shear bond strength than control
.,aumnupdlml respectively). Moreover, bond strength values of

AF,.W trols (p = 0.017)

Conchusion: mmmn&w-ﬂumnmm
mmm&wqmmmmm-mm
resin and polyamide denture base. Cil:d d silica
coating could represent a more option for i the

mwdwy—mm—umm

spite all these

polyamide
ing resine ** Several

puly-unpuwhndm—pm

[

o bonding
u-&-m-na—enmmmu strength of
"* However. only a few papers aimed to improve
the repatr strength of polyumide denture base materials Tri-

Jimal of Froshoduncs 28 QNS 701-708 © 2017 by te Amvevican Cobmge of Prowhodontaty

izing resin. Alr sbrasion with aluminum oxide mrie- the
surface and increases the surface area for boading, but the bond

01
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Abstract

The need for flexible t lastic denture base tals has 4 due 10
patient demand for better esthetic outcomes. Designs aimed at improving esthetic our-
comes can canse difficulties for prosthodontists, bowever, from the viewpoint of function
and maintenance. Therefore, the purpose of this study was 10 investigate vertical displace-
ment in unilateral extension base denture models, comparing that obtained by flexible
removable dentures with that by I metal clasp d Models of unil ]

ion base flexible dentures for defects were p d. Peri
odontal ligament and jaw mucosa were simulated using a silicone impression material,
Four types of flexible removable denture, with or without a metal rest, and two metal clasp
dentures made of acrylic resin as a conventional design were used as dental heses.
The amount of vertical displacement in the defect areas was measured under a load of 50
N at the first and second molars. Among the 6 types of dentures investigated, the amount
of vertical displacement was greater with flexible removable dentures than with metal
clasp dentures. This vertical displacement tended w decrease significantly, however, with
the use of a metal rest with the flexible removable dentures. Esteshot with a metal rest, in
particular, showed the smallest amount of displ 0t in the flexible den-
tures (fint molar, 0265+ 0,007 mm; second molar, 0425+ 0008 mm). These results
indicate the importance of the application of rests in unilateral extension base flexible
removable dentures. It may be usetul to employ a metal rest in conjunction with a flexible
removable denture 1 reduce load on the underlying mucosa, as is done with conven-

tional partial dentures.
Key words:

Unilateral extension base

Flexible removable denture — Vertical variation —

*These authors contributed equally to this work.

THE COMBINATION OF A NYLON AND
TRADITIONAL PARTIAL REMOVABLE DENTAL
PROSTHESIS FOR IMPROVED ESTHETICS:

A CLINICAL REPORT
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o, This

nylon PRON

whesis (PROP) o the atnence of & metal framewoed, providing
reduces rgidey and the suppors of cochaal
denture base rewn ) and a radinons

snbes U
m(mmmmm)h. Kennedy Claws I, Modificacian 1, partady sdentulous mandible. () Prosthes Oant

0130% 5.0

Thenylon paral removable dental
pronthess (PRROF) which has no mee
Wl frmmework or retesive metal casp
and whih peovides patwnts with lm
proved esthaties’ and improved com
fort, wis finsk desaribed in 19557 In
addiion, polpamide denture baw
e s Uit 10 offer oo Sdvin
agges fow thinee panienes whis aee aller
e 1 hantpolpmansed poly(methyl
meehacrylaee) (PMMA] o * Unfur-
twsately, the mplon PROI ks impor
Gt elements of the tradesnal PROP,
I particubar, oochmal reses and a righd
amework. Therefure, the reinfonce
ment of 4 dentwure bawe fabracated
from & polpamide dormure base rein
I recommended

The magee connecor provades the
tradeional PROP wieh sufficient rigid-
ity, and swpport i provided by resty
and the resehual rdige. " Howewer, the
Vilslity of the retentive anm scme
e e & covmetic problem S
patients For these patesss, an at
tachment may be convidennd, but the
need for a crown prosthesis, possible
mdodonte  treatment,  addiional

may make wuch wn opton fnancaly
wnacceprable

A combinasen of the npton and
traditonal PROP could mhance the
removable prosthens and  benefi
Patsnts in e of exheoes and e
Woend ot A mpban PROP condif be
M1y W nepesiee way (0 i
prove the suhetion of & traditons
PROP by replacing the aneror resen:
e danp with mplon clasps e part
of the asaeroe fange This cinicsd
roport descrbes the evsentialy of the
devgn of & combreed mon and 1
dihnal PRDIY.

CLINICAL REPORT

A 8% yrarold Avian woman wis
ween at the Departmant of Prowth-
adontics, Mhon Lnwenity School of
Derivatry ar Massudo, Chiba, ]npm
for a

herapy of the rght and left masillary
caning and the second and masllary
Teft premotar was perfuarmed A mas
Wary partial fined doredl prosthenis
and & masdibular tradiianal PROP
were [ubwicmnd

The panent's densal treaiment
war completed in November 2007,
and pedodomal supponive thermpy
wat iely every N
w0 4 months. The patient eetwrned in
ot 200K compluming that the man.
@bular right partsal fived dental prow
thews spanneny the right mandbular
Aewt premolar and rght mandibulir
wocond molar had fractured Th pa
et also requested the fabocation of
A rrylon PROP inatwad of a fund pros-
thess. S had wom the sraditional
PROP for 2 years and disbhed the mee-
al clasps thae were vaible when she
smiled. However, the patient m- ar
Infindd warh the labvial

Aprd 2006, The pavent was ln-ml
 the folkowing manmer. The second
masiflary nght molar, st maxdlary
left premalar, second left mandibular
molar, and second lefe mandibular

mot concenmed about the Mlny of
whe mandbular metal occusal rests.
W November 2008, the masllary lefe
fateral ncivor was extracted because
of a root fracture, and 3 masifary tra-

char umw, and postinsertion care  promolar wees eatracted.
“Asntant Frofeser, o ty Y at Manud, Chibe, Jagan;
Yuking A Creig) : Y
Coegh

of Derssury
"Awitam Professee and Chavr, Cregh N

ar, o Irsol of Dentinery st Matsudo, Chiba, Japan.
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Comparative Evaluation of Sorption,
Solubility and Microhardness of Heat Cure
Polymethylmethacrylate Denture Base
Resin & Flexible Denture Base Resin
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Effect of buccal part designs of polyamide resin partial removable
dental prosthesis on retentive force™ "™
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Abstract

Purpose: To indentify buccal design criteria for retainer on polyamude resin removable partial dentures.

Methods: A left upper distal extension model wias used for this study. Undercut was given on the buccal side of first and second premolars. Four
different retainer designs were crested. Undercits of 0.5 and 0.75 mm were used. All 4 retainer designs starsod from distal surface of second
premolar. The retaimer extended 1o Design 1: covering 1o the mesial surface of second premolar; Design 2- covering to the distal surface of first
premwlar. Design 3: covering 1o the mesial wurface of frt premolar; and Design 4: covering 10 the distal sarface of canine. Fot the 0.75 mm

only Design |
denture measared.

I were

ulled and the force

Resules: On 0.5 mm undercut, no significant difference was found between Designs | and 2 or hetween Designs 3 and 4. Significant differences
ma—lmumc_-.m &ﬂ?ﬁ—*al.lvﬁ-ﬂm-hldhmﬂl&m

Conchuston: The

design covering 10 the anterior abutment tooth.

1 2010 Japan Prosthodontic Society, Published by Elsevier Ireland. Al rights reserved.
Kevwords Polysmide rean. Keientive lorce, Ketaner. Purtial removable destal prosihests.

1. Introduction

Polysmide resin began o gamer attention as a polymer
material for dentures in the past years. It did sot come into
common usage as a material for dentures, however, as it is a

and special temperature
control is required. It has heen used clinically in dentures in
myemm:mdnekwﬂdpnlyi-&m

polymers [1], has

In bilateral removable partial dentures. the denture base is
connected on both sides and with the indirect retainer to prevent
rotation of the denture base. which is important for increasing
the load bearing ability of underlying mucosa and reducing
rotational forces on the abutment teeth. The connector must
therefore have sufficient mechanical strength [2-6]. Polyamide
resin, however, has a low clastic modulus [7). %o does not
possess  sufficient mechanical strength o be used as a
connector.

On the other hand, polyamide resin can offer advantages for
some patients since it can be used for patients allergic 1o

led to imp in water P Prop aswellas  PMMA resin [8]: docs not use metallic clasps; is esthetically

in molding methods, pleasing: fecls comfortable for the wearer since it is thin; and
does not fracture casily [9].

The above points show that for the denture to maintain

© Presemod s THE FOURTH SINOJAPANESE EON STO- strength, it is for ide rewin to be

MATOLOGY. Chuss, Seqacsnber 2008

 Supparsci by » grant from the Promotion snd Mussal Akl Corporation for
Private Schools of lapan.

* Commospording wethor st 1-2-2 Masago, Mibama-ku, Chiba 2618502,
Japen. Tel K1 43 270 3033, fax: <1 43 270 W3S

il address: ytagocki@1dc.gp (Y. Tagocki),

used only for the denture base and the buccal part of the retainer
and for metal to be used for the connector, rest, and lingual arm
However, the shape of the polyamide resin retainer is usually
designed only based on experience. The design criteria of
polyamide resin retainer different from a usual clasp will be

1883- 195878 — see front muticr 2010 lapan Prosthodontic Socicty. Published by Ebevier belund. Al rights soerved
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Denture base materials: From past to future
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Abstract
1seaasmbacnsaoooa C.inEgypt mmwmnmmxm

nmwmummmmmuutmm asnepawuoemm Wne&m function and
comfort. This review tracks the history of materials used as a denture base o the present stage and points lowards the

areas of research and development in the future

Keywords
Denture base material, Wicanite, Acrylic resin, Methyl methacrylate, Flexible denture, Fibre-reinfarced resin

Dentistry as a speciality is befieved to have begun
about 3000 BC. Egypt was the medical cenire of
ancient world. The first dental prosthesis was believed
1o have been constructed in Egypt about 2500 BC.
Skilfully designed dentures were made as early as 700
BC. During medieval times, dentures were seldom
considered as a Ireatment option. They were hand
carved and tied in place with silk threads and had to be
removed before ealing

WOOD:

For years, dentuwres were designed from wood
because it was readily available, refatively inexpensive
and could be carved to desired shape. However, it
warped and cracked in moisture, lacked aesthetics

9 9!

BONE:
Dentures made from bone became very popular due to
its availability, reasonable cost and carvability. It is
reported that Fauchard fabricated dentures by
individual arches with a compass and
cutting bone to fit the arches. It had better dimensional
stability than wood, however, esthetic and hygienic
concerns remained

IVORY:

vory dentre bases and prosthelic teeth were
fashioned by carving this material to desired shape.
These were relatively stable in the oral environment,
offered esthetic and hygienic advantages compared to
wood or bone. However, ivory was not readily available

and was relatively expensive

PORCELAIN:

Alexis Duchateau (1774) was the first to fabricate
porcelain dentures. In 1788 AD, a French dentist,
Nicholas Dubois de Chemant, made a baked-porcelain
complete denture in a single block. The advantages
were that It could be shaped easily, ensured intimate
contact with the underlying tissues, was stable, had
minimal water sorption, smooth surfaces after glazing,
less porosity, low solubility and could be tinted but its
drawbacks were britieness and difficulty in grinding
and polishing, Loomis (1854), cmesumd(laoo)

and (1962)
different types of porcedain dentures.
GOLD:

in 1794 AD, John Greenwood began to swage goid
bases for dentures. He also made dentures for George

Washington. Usually 18 to 20 carat gold was alloyed
with silver and teeth were riveted o It

VULCANITE DENTURES:

Charles Goodyear, in 1839, discovered the process of
dry-heat vuicanization of rubber by heating
caoutchouc, sulphur and white lead logether. In 1851,
Goodyear used this technique to produce a highly
cross-linked hard rubber named Vulcanite after the
Roman god. The fit of these vulcanite bases allowed
self relaining dentures, making earfier spring type
dentures obsolete. These were the first functional,
durable and affordable dentures, marking a great

3

© Indian Journal of Dental Sciences. All rights are reserved
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Effect of accelerated aging on the

microhardness and color stability of

flexible resins for dentures
ERENSET., ATl
Aldiéris Alves Posq mal conductivity, low permeability to oral fuids and color stability. Flex-
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e et

ible mxmwmmdu:rdmlﬁcmrhﬂumlhmummﬂkund
conventional acrylic resins in the construction of complete and partial
removable dentures. Although these resing present advantages in terms
of esthetics and comfort, studies h and d
ness alterations of these materials are still scarce in the related literature.
The aim of this study was to evaluate the chromatic and microhardness
alterations of two commercial brands of flexible resins in comparison
to the conventional unn Tnplrx -‘hm uﬂunmrd ™ amlﬂaud agmg.
The resins were w

and inserted into a silicone matrix to obtain 21 specimens divided into
3 groups: Triplex, Ppflex and Valplast. Triplex presented the highest mi-
crohardness value (p < 0.05) for all the aging periods, which was sig-
nificantly different from that of the other resins, followed by the values
of Valplast and Ppflex. Comparison between the flexible resins (Ppilex
and Valplast) revealed a statistically significant difference (p < 0.05) as
regards color, mhnhbmmrpﬂanddwwmdmﬁ-yln

d no iy diff (p < 0.05) as regards ag-
g, T acoek 1 aping significanth o hasdooss vl
wes of the resins, mlhlbrhqhﬂulmbm'dnenedhﬁpkx.vd—
plast p d the greatest ch afrer d aging.

Descriptors: Hardness; Color; Acrylic resins.

Introduction

Acrylic resiny were duced in 1936 as an
ruﬂmandhvcbemmedhmnmﬂhhunnlmplmmdpaml
removable dentures. Among their characteristics are easy handling, good
thermal conductivity, low permeability to oral fluids and color stabiliry.!

However, polymerization shrinkage is the greatest disadvantage' of
this material, Dimensional alteration is a critical factor for the retention
and stability of prostheses,” although some factors may compensate this
effect, including water absorption by the acrylic resin,” resilience of the
grogival mucosa and the action of saliva,*

An increased awareness of esthetics in dentistry has led to the need
for removable partial dentures (RPDs) that reveal lirtle or none of the

Brax Oral Rew, 2010 Jan-Mar; 24(11114-9

) Ady Prosthodont 2005727087 | bt o ong/ 104047 3ap 2015.7.4 278 |

Color stability, water sorption and cytotoxicity
of thermoplastic acrylic resin for non metal

clasp denture

Dae-Eun Jang’, Ji-Young Lee’, Hyun-Seon Jang’, Jang-Jae Lee', Mee-Kyoung Son'*

‘Department of Prosthodontics. Schoal of Dentistry, Chosun University, Gwangiu, Repablic of Koma

"Department of Oral Pathology. Schoo! of Detisry, Chosun University, Gwaogi, Regaabilic of Korva

"Departmwnt of Computer Scnce and Stistics, College of Natural Sciences, Ohosun Univeesity, Gwangu, Repubilic of Kosea

PURPOSE. The aim of this study was 1o compare the color stability, water sorption and cytotoxicity of
anh\m -nyl-( mu&mmﬂrw&mmmwumu polyamide and

MATERIALS AND METHODS. [hree types of donture buse

rosin, wﬂmn(ummwh&(w-d acrylic rin Paladeot 20), thermoplasic polyamide resin (Bio
Tore), thermoplastic acrylic resin (Acrytone) wero used as materials for this study. One hundsed five specimens.
were fabricated. For the colar stability test, specimens were immersed in the cafice and green tee for 1 and 8
weeks. Color change was measured by spectrometsr. Watet sorption was tested after | and 8 weeks immersion in

the water. For the test of cytatoxicity, coll viability assay was mewsured and cell attachment was analyzed by
FESEM. RESULTS. ummmmmwmmmwm 1 and 8 weeks immession.

However, these was 0o significant differs betwoen denty

od significant

color changes in the coffee than green tee. mwn«mwmwnqk tesn showed lower
values than conventional heat polymerized acrylic resin and thermoplastic polyamide resin, Three types of
denture base showed low cytotoxicity in cell viability assay. Thermoplastic acrylic resin showed the similar cell
attachment bt more sable attachment than comntional heat-polymerized acrylic resin. CONCLUSION,

Thermoplastic acrylic reun for the

1 clasp denture sh

stability, water sorption and

cytotoxicity. To verify the long stability in the mouth. additional in viro studies ae needed. (] Adv Prosthodont

2015.7:278-87)

KEY WORDS: Denture base; Color stability; Water sorption: Cytotosicity

INTRODUCTION

As patient eapectanions about cosmenc dentstry have been
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mcreasing, dissatisfaction among patients with removable
partial dentures is also rising because of the unpleasant
appearance of metl framesorks, especially with regard 10
the exposure of 2 metal clasp. In response to this trend, the
non-metal clasp denture was introduced as an alternative in
which the clasp is hhncuﬂl \nd! 2 lh«nklplaux [-tiymu
mstead of the
methacrylate (PMMA) resin.

Non-metal clasp dentures sre made of clastic denture
base resing instead of conventional metals, and they have
the following advantages: enhanced esthetic appeal, no met
alinduced allergic reactions, 00 need for additional prosth-
odontic treatment or tooth reduction, and reduced chair
tme.' Because of such esthetic and clinical benefits, they
arc preferred for the eases of anterior partial denture,
growing patients, temporary dentarcs after implant surgery,

PIASN 2005 7406, eSS 208 2814
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Abstract

Purpose:  To cvaluate the effect of reinforcement on the flexural properties of
imjection-molded thermoplastic denture base resins.

lulpuly—md -!huiu-(mMA)--d-nu—oICnn-m

unidirectional glass fiber-reinforced composite (FRC) and metal wire were used for

remforcement. Reinforced bor-shaped specimens (65 mm long. 10 mm wide, 3.3 mm

high) were fabricated (n = 10). mmuwnmwl—mmn»
elastic

and the ¢ were messured using 3
Results: Anummmmmmmm posseased a
higher F'S-PL The FS-PLofthe

was as follows: PMMA (3.46 + 0.53 GPa) >
(Lﬂtﬂﬂ(hl)pimllmilu9(?ll > polyamide (1.14 £ 0.35 GPa).
The onder of the elastic modulus in terms of

the reinforcement, amanged
statistical significance, was as follows: llﬁd‘ﬂ!(!" 4096 GPa) > FRC (240 +
on(n»-»mu 82 £ 0.83 GPa).
Conclusion: Continuous unidirectional

ghass fiber-reinforced composite (FRC) rein-

dmuehu-uu

A removable partial denture (RPD) includes components that

from the patient’s mouth
during function. In gencral, there are two types of direct re-
tainers: and direct ro-
tainers. Retentive metal clasp assemblies the most
common method for extracoronal direct retention | Generally,
2 metal clasp is used 1 retain and stabilize a0 RPD How-
ever. the locution of the metal clasps may affect the esthetics,
for example, the view of the antenior and premwolar teeth re-
glon. Recently, an RPD without metal clasps has been used
in dental practice.”* The entire structure of the denture. ex-
cept for the artificial teeth, was made from a desture base resin

ture. Injection-molded thermoplastic resins arc used for RPDs

Acta Odontalogica Scandinavica, 2011; 69: 75-79

effect for the inject

without metal clasps bevause these thermoplastic resins have 3
higher elasticaty compared 10 a conventional heat-polymerized
denture base resin (PMMA). The flexibility of the injection-
mokded thermoplastic resin 15 important because it affects the
ease of insertion and remaoval of the RPD without metal clasps
as well as its retention and the stress to the abutment teeth. "

Nevertheless, since a denture base is placed on the soft tissue
and underlying hard tissue. it is preferable for the denture base
10 remain s6ff and undengo litle deflection during chewing.”

resins for dentare hase ma-

Ll
terial have been investigated, and the flexural of
inject denture baxe resins studied.
studies™™ 7 found that injection- n-nnphy
e i
and 3 bw«lhunlau.‘-hmmﬂ

it (P&H.l. compared with conventional -po)yl-md

acrylic

injection-molded thermoplastic denture base resins are flex-
ible and weak compared to PMMA. Flexible materials are

ol 0 Proviivordoni ca 28 G0VT) 357338 € J0T by the Amerscan Cslege of Prosinasanasts

nesthare

1ded th tocric d
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Abstract
MTwmmMmdwmm_mM-‘

mmna&m,uu—zwuuw swrength of the
w 1S0) 1567 wnd 1SO 1567:199%Amd 12003, Reswlts. The

denture base rexins were measured

descending order of the FS-PL was: PMMA >

> two polyamides. The

Mi2) 12),

PMMA. o
mmmmﬁ-mauwaﬂnm

Al of the

strength
PMMA. The polyamide denture base resins had low FS-PL and low elastic moduli; one of them possessed very high impact

PL, moderate elastic modulus, and low impact strength. The polycarbonate denture base resin had  moderaely high FS-PL.

Key Words: Irecison-molded thermoplustic denture hase revin, mechamcal properties, pobmade, poiyarbomate polyethylone
rercphthalate

Introduction

Av—nnblep-n-ld:mm(lrb)wnh:w

0.2).

Thdlmlmdlnchmll’l)m&nﬂmﬂl

clasps is that problems relating to the clasps, such as
poor esthetics and metal allergies, can be elimi-

nlrd 13, Injection-molded thermoplastic resins

and poly-

carbonate) are used for denture bases of RPDs
mwmnmdmmu

characteristics, such as a higher clasticity than heat-
polymerizing base resins, and the fact that they can
facilitate denture retention by utilizing the undercuts

teeth uving metal clasps;
the undercut value is 0.25-0.75 mm [4]. Although

the retentive clasp arm is deflected during the inser-
tion and removal of an RPD, the denture base
material is not deflected. Since a denture base is
placed on the soft tissue and underlying hard tissue,

, longitudinal taper, and
metallurgical characteristics of the alloy [5], and
the undercut value depends on the metal clasp.

injection-molded
ease of insertion and removal of the RPD, its reten-
tion, and the stress transmitted to the abutment
tecth.
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Flexible resins: an esthetic option for partially edentulous patients

Rrsinas flexives: uma opgdo cxtéticn para desdmtades parcinis
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INTRODUCTION

Proatheta rahatel tatin Sould b altde b Cca
patoens’ furction and osatics. Hoveee, conveniioral
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dentures. Howear this bpe of treatment has higher
bivogical and firancial costs sinee stuament seeth need
%0 be preponed o veceres ford partial dentures’. Another
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A Review: Flexible Removable Partial Dentures
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Abstract: In an cra of implants and fixed prosthests, removabie partial dentures are stil a treatment of chowce
for a wide range of patients and clinicians. As every other treatment option, removable prosthesis also has some
disadvantages. Bt with introduction of flexible partial dentures, many of the disadvaniages of comventional
acrlic and cast partial dentures are taken care of This article discusses about the material used in fubrication,
indications and compares the flexible partial dentures with other remavable partial dentare options along with
design and insertion tevhnique of the flexible removable partial dentures.

L Introduction:

The choice between several trestment options for replacing missing teeth is influenced by clinical,
dentist- and patient-immanent factors. Replacement of missing teeth is one of the most important needs for
patients attending clinics 10 restore esthetics andior function. Many treatment modalities are available for
replacing missing teeth; removable partial denture, fixed partial denture or dental implant. Each modality is a
possible treatment option and has its own advantages and disadvantages.

Removable partial dentures became popular many decades ago with the introduction of acrylic
polymers and chrome cobalt alloys in dentistry. Many patients choose removable partial dentures due to factors
ranging from cost to psychology.

Dr. Walter Wright (1937) introduced Polymethyl methacrylate as a denture hase material which
became the major polymer to be used. Since ages, polymethyl methacrylate (PMMA) his been used to fabricate
the dentures. Metal cast / metal frame / metal base dentures are also fabricated 1o restore the defects. Some of
the problems with acrylic are difficult 1o address, such as insertion in undercut arcas, beittleness of methyl
methacrylate which leads to fracture, and allergy to methyl methacrylate monomer. In the recent times flexible
remavable partial dentures have become quite popular. Though search for the ideal option is sill . here is
review of viable option for replacing missing teeth known as flexible dentures.

1L Material And Its

¢ resins ure used for the fabrication of fexible htueLAwmkisnphnic
which becomes pliable or moldable above a specific temperature and retums 10 & solid state wpon cooling
There are different kind of thermoplastic resins available like-
thermoplastic scetal
thermoplastic polycarbonute
thermoplastic acrylic
thermoplastic nylon
Becanse of inberent flexibility of thermoplastic nylon, it is used primarily for flexible tissue borne partial
dentures. Chemically, nylons are condensation copolymens formed by reacting equal parts of a diamine and
a digarboxylic acid. Chemical slements included are carbon, hydrogen. nitrogen, and oxygen. The chemical
polymerisation reaction is as below;

Q o
n C—R-C + 0 H;N-R-NH; ——= 2 - + 2H0
NO c * +c _u u%n

Nylon is a versatile material with characteristics like high physical strength, beat resistance and
chemical resistance. It can be easily modified to increase stiffness and wear resistance. Bocause of its excellent
balance of strength, ductility and hest resistance, nylon is the most suitable material available for flexible RPDs,
The specific gravity of nylon is 1.14. The tensile strengdh is 11000 psi and the flexural strength is 16000 psi.{1]
When compared with PMMA, valplast (the most commonly used thermoplastic nylon) has higher transverse
strength (117.22 + 37.80 MPa) as well as impact strength (0.76 + 0.03 kN).[2)
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