
RECURSO – Cotação nº 1397792 | Edital nº 8438/2025 – Item 6 – Cimento Ionômero de Vidro 

para TRA 

 

Prezados Senhores, 

A Dental Ótima, inscrita no CNPJ 59.243.026/0001-03, com sede na Rua Erê, nº 34, sala 301, 

BH/MG, Cep 30.411-052, vem por meio deste, apresentar RECURSO referente à Cotação nº 

1397792, vinculada ao Edital nº 8438/2025, especificamente em relação ao Item 6, cujo objeto 

é: CIMENTO IONÔMERO DE VIDRO PARA TRATAMENTO RESTAURADOR ATRAUMÁTICO (TRA), 

TIPO RESTAURADOR, ALTA VISCOSIDADE, ATIVAÇÃO AUTOPOLIMERIZÁVEL, PÓ + LÍQUIDO. 

 

**I – DOS FATOS** 

 

O descritivo técnico do Item 6 especifica expressamente que o produto deve ser de ALTA 

VISCOSIDADE e CONDENSÁVEL, destinado ao Tratamento Restaurador Atraumático (TRA). 

 

De acordo com normas técnicas amplamente reconhecidas na literatura odontológica e em 

conformidade com a norma ISO 9917-1, um Cimento Ionômero de Vidro classificado como de 

ALTA VISCOSIDADE deve apresentar, no mínimo, os seguintes parâmetros mecânicos: 

 

• Resistência à compressão: ≥ 200 MPa 

• Resistência flexural: ≥ 25 MPa 

 

Estes parâmetros são requisitos fundamentais para garantir a aplicabilidade clínica do material 

como restaurador condensável em técnica de mínima intervenção (TRA), conforme exigido no 

edital. 

 

**II – DA IRREGULARIDADE DAS MARCAS COTADAS** 

 

As marcas indicadas na cotação — FGM, SS White e Maquira — NÃO atendem aos requisitos 

mínimos de resistência mecânica exigidos para um ionômero de vidro de alta viscosidade, 

conforme demonstrado a seguir: 

 

• Os produtos dessas marcas apresentam resistência à compressão e resistência flexural 

inferiores aos valores mínimos estabelecidos para a categoria de alta viscosidade (≥ 200 MPa e 

≥ 25 MPa, respectivamente), segundo dados técnicos constantes nas fichas técnicas e bulas dos 

próprios fabricantes. 
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Característica Maxxion R / Vidrion R / Ionoglass R 
Ionômeros de Alta Viscosidade (ex: 
Ketac Molar) 

Classificação Restaurador Convencional 
Restaurador de Alta Viscosidade / 
Condensável 

Consistência Mais "cremosa" ou fluida. Semelhante a uma massa ou amálgama. 
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Característica Maxxion R / Vidrion R / Ionoglass R 
Ionômeros de Alta Viscosidade (ex: 
Ketac Molar) 

Manipulação 
Tende a grudar mais na espátula se não 
estiver no ponto exato. 

Pode ser "empurrado" (condensado) para 
dentro da cavidade. 

Resistência 
Ótima para classes III, V e dentes 
decíduos sem carga pesada. 

Superior; ideal para a técnica ART e áreas 
de carga mastigatória. 

Proporção 
Geralmente 1 medida de pó para 1 gota 
de líquido. 

Geralmente uma carga de pó muito maior 
(pó denso). 

 

Portanto, tais produtos, embora possam ser comercializados como ionômeros de vidro 

restauradores, NÃO se enquadram na especificação de ALTA VISCOSIDADE CONDENSÁVEL para 

TRA, exigida no descritivo do Item 6. 

 

A aceitação de produtos que não atendem às especificações técnicas mínimas do edital 

configura violação ao princípio da isonomia e ao dever de seleção da proposta mais vantajosa 

para a Administração, nos termos da Lei nº 14.133/2021. 

 

**III – DO PEDIDO** 

 

Ante o exposto, requer-se: 

 

1. A INABILITAÇÃO ou DESCLASSIFICAÇÃO das marcas FGM, SS White e Maquira para o Item 6, 

por não atenderem às especificações técnicas mínimas previstas no edital; 

 

2. Caso necessário, a abertura de novo processo de cotação para o Item 6, com exigência de 

comprovação dos parâmetros mecânicos mínimos (resistência à compressão ≥ 200 MPa e 

resistência flexural ≥ 25 MPa) mediante apresentação de ficha técnica e/ou laudo do fabricante; 

 

3. A revisão criteriosa das propostas para assegurar que o produto adquirido efetivamente 

corresponda à especificação de alta viscosidade condensável para TRA, garantindo a qualidade 

assistencial e a conformidade com o objeto licitado. 

 

Nestes termos, pede deferimento. 

 

Belo Horizonte, 03 de março de 2026. 

 

MARIA ALICE CLARET 
SANTOS:4264283361
5

Assinado de forma digital por 
MARIA ALICE CLARET 
SANTOS:42642833615 
Dados: 2026.03.03 14:36:38 -03'00'







 

              VIDRION R PLUS 

 
 

 INSTRUÇÕES DE USO  

 
1. DESCRIÇÃO DO PRODUTO 

- Vidrion R Plus 

 

2. APRESENTAÇÃO 

- Apresentação 1: Estojo de cartolina contendo 1 frasco PET com 10g de pó  de 

inomero de vidro nas cores A2 ou A3, 1 frasco conta- gotas de polipropileno 
com 8 ml de liqúido, 1 colher dosadora de pó e instruções para uso. 

  

3. COMPOSIÇÃO 

-  Pó cor A2  

 -  Vidro de flúor aluminossilicato de cálcio e bário 

 - Oxido de ferro amarelo 

 - Pó cor A3 

 - Vidro de flúor aluminossilicato de Cálcio e Bário 

 - Oxido de ferro amarelo 

 - Pigmento preto. 

 

 - Líquido 

 - Ácido poliacrílico 

 - Ácido itacõnico 

 - Ácido tartárico 

 - Àgua purificada 
     
4. INDICAÇÃO DE USO 

 - Restaurações de dentes decíduos, incluindo a classe I; 
 - Reparo das erosões da região cervical e restaurações classeV; 

 - Restaurações da classe III e casos selecionados da classe i; 
 - Confecções de núcleos para coroas 

 - Para preenchimento de pequenas retenções ou defeitos em preparos protéticos; 
 - Especialmente indicado para técnica  ART  (tratamento restaurador atraumático 

na odontopediatria, pacientes especiais e geriatrico. 
 - No forramento de cavidades, inclusive em restaurações de resinas 
fotopolimerizável (técnicas de sanduíche). 

 - Para selamento de cicatrículas e fissuras; 
- Em restaurações de cáries incipientes; 

 - Para recuperação da rigidez das cúspides sem suporte de dentina 
 

5. AÇÃO DO PRODUTO: 

 - Vidrion Plus R é um cimento à base de ionômero de vidro autopolimerizável 
para restauração dental de presa rápida, apresentado em duas partes: pó e 

líquido. 
- É biocompativel, libera flúor e tem excelente adesão à estrutura dental. 
 
6 . INSTRUÇÕES DE USO  

 - Prerparar a cavidade 

 - Limpe a cavidade com água e seque; 

 - Se a cavidade a ser restaurada da dentina remanescente for menor que 1,5 

mm utiliza é recomendado utilizar produto à base de hidróxido de cálcio. 

 - Porporção de mistura; 1 medida de pó para 2 gotas de líquido. 

 - Após o uso, fechar bem os frascos para evitar o contato com a umidade. 

 - Tempo de presa: 3 a 4 minutos. 

 - Técnica de restauração: seque a umidade com bolinha de algodão. 

 - Coloque o cimento na cavidade com o auxílio de instrumental adequado. 

Molde a aplique a matriz. 

 - Proporção de Mistura 

 - Proporção pó liquído; 1 (uma ) medida de pó para 2 (duas) gotas de líquido. 

AGITAR BEM O FRASCO DO PÓ E O FRASCO DO LÍQUIDO ANTES 

DE USAR. Virar o frasco em posição vertical para baixo, para uma dosagem 

precisa do líquido. Expulsar o ar antes de dispensar o produto. Após o uso, 

fechar bem os frascos do pó e líquido para evitar o contao com a umidade. 

 

 

7. ARMAZENAMENTO E TRANSPORTE 

 - Manter o produto em sua embalagem sempre fechada. 

 - Proteger da incidência da luz solar direta. 

 - Manter em local seco e arejado na temperatura entre 15 e 30 º C ao 

abrigo da luz.   

 

8. CONTRA INDICAÇÃO AO PACENTE: 

- È contra indicado em casos de hipersensibilidade aos componentes 

da fórmula. 

 

9.  PRECAUÇÕES  

- Não aplicar o produto direto sobre a polpa, e em cavidade profundas 

realizar a proteção com pasta de hidróxido de cálcio. Evitar contato 

com os olhos e contato prolongado com a solução líquida. 
 
10. ADVERTÊNCIA 

 -Evite o contato do material com água e saliva durante a 

inserção e a presa. 

 - É recomendado utilizar produtos à base de hidroxido de cálcio 

se a cavidade a ser restaurada da dentina remanescente for 

menor que 1,5 mm. 

 - Não se deve utilizar cimentos com eugenol em restaurações 

temporárias. 

 - Substâncias fenólicas como o eugenol  afetam a adesão do 

material 

 - Reataurações temporárias devem ser feitas com cimentos sem 

eugenol. 

 - Durante a inserção e a presa evite o contato da água e da saliva 

com o material. 

 - Não utilizar fora do prazo de validade. 

 - Manter fora do alcance de crianças. 

 - Somente para uso odontológicos. 

   

11. CONDIÇÕES DE  MANIPULAÇÃO 

- O descarte deve seguir as instruções conforme a RDC 222 de 28 

de marco de 2018. 

- Técnica de Restauração: 

 - Remover a umidade da superfície remanescente com bolinhas de 

algodão ou cuidadosamente com o jato de ar. 

 - Colocar o cimenti resultante na cavidade com o auxílio de uma 

seringa ou um instrumental adequado. Cuidado para não 

incorporara bolhas de ar. 

 - Moldar o material e aplicar a matriz. 
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RIVA SELF CURE CÁPSULAS

Kit Riva Self Cure convencional
50 cápsulas

A1� 8600001

A2�  8600002

A3� 8600003

Riva Self Cure Alta Viscosidade
50 cápsulas

A1� 8630001

A2� 8630002

A3� 8630003

A3.5� 8630004

KITS RIVA SELF CURE PÓ/LÍQUIDO

6,9mL (8g) Riva Self Cure Líquido
15g Riva Self Cure Pó
Acessórios

A1� 8610501

A2� 8610502

A3� 8610503

A3.5�  8610504

 
Frasco Riva Self Cure líquido de 5,2 mL (6g)
Frasco Riva Self Cure pó de 10g
Acessórios

A2� 8610612

A3 � 8610613

APLICADORES

Riva Aplicador Standard 5545009

Riva Aplicador Plus 5545013

IONÔMERO DE 
VIDRO PARA 
DENTES MAIS 
SAUDÁVEIS

09-2021 M100631BR A

RIVA SELF CURE
BULK FILL GLASS HYBRID RESTORATIVE SYSTEMMATERIAL RESTAURADOR DE VIDRO HÍBRIDO

A SOLUÇÃO BIOMIMÉTICA EXCLUSIVA PARA 
RESTAURAÇÕES DE LONGA DURAÇÃO 

Formulada com a tecnologia patenteada ionglass™, o Riva Self Cure 
restaurou o sorriso de mais de 50 milhões de pessoas em 100 países.

A nova geração de ionômero de vidro, este sistema de alto 
desempenho combina um material restaurador híbrido à base de vidro 
com um revestimento de resina para maximizar a longevidade e a 
resistência das restaurações do seu paciente. O Riva Self Cure ganhou 
seu reconhecimento devido sua liberação de flúor superior, alta 
resistência e excelente manuseio. 

Perfeito para inúmeras situações clínicas, o Riva Self Cure é a solução 
restauradora que você precisa para otimizar tempo e reproduzir 
algumas das melhores características do dente.

EQUIPAMENTO

Ultramat S
Misturador multiuso de alta 
velocidade

  5546058

INSTRUÇÕES^

^ Para obter instruções 
sobre pó e líquido, 
consulte as instruções 
de uso.

Prepare a cavidade e isole o dente. 
OPCIONAL: Aplicar o Riva Conditioner por 10 
segundos, lave e remova o excesso de água.

1 Ative a cápsula e misture em um 
Misturador por 10 segundos, antes 
de colocá-la no aplicador.

2 Aplicar na cavidade 
em incremento único.3

RESISTÊNCIA A LONGO  
PRAZO PARA RESTAURAÇÕES

RESISTÊNCIA SUPERIOR 
AO DESGASTE

370MPa

3.01µg/cm2

RESISTÊNCIA A ÁCIDOS 
A LONGO PRAZO

ALTA RADIOPACIDADE

0.07mm

290%

Dados de teste interno, novembro de 2020

Dados de teste interno, novembro de 2020

99µm

Dados de teste interno, novembro de 2020

Dados de teste interno, novembro de 2020

Clinicians Report Jan 2020, Vol 13, Edição 1

LIBERAÇÃO SUPERIOR DE 
FLÚOR A LONGO PRAZO

Livre de BPA 
O Riva Self Cure não contém 
BPA, o que o torna uma opção 
mais segura para você e seus 
pacientes.

ACESSÓRIOS

Riva Coat
Frasco de 5mL

8610001

Riva Conditioner 
Frasco de 10mL

8620001

[µm]

RESISTÊNCIA SUPERIOR AO DESGASTE

PROFUNDIDADE DO DESGASTE DA SUPERFÍCIE 
Desgaste com camada protetora† (2.700 ciclos por dia)

Fonte: Dados de teste interno de novembro de 2020 
*Não é uma marca registrada da SDI
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*Não é uma marca registrada da SDI

RESISTÊNCIA ELEVADA

RESISTÊNCIA À COMPRESSÃO

[MPa]
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RESISTÊNCIA A LONGO PRAZO
Assim Como a dentina, o Riva Self Cure apresenta  uma alta 
resistência à compressão  e uma superior resistência ao desgaste, 
garantindo que irá suportar as forças mastigatórias de longo prazo.

†Tested with ACTA (Academic Centre for Dentistry Amsterdam) wear machine –  
proven to be a realistic simulation of clinical wear1.
1de Gee, A. and Pallav, P., 1994. Occlusal wear simulation with the ACTA wear 
machine. Journal of Dentistry, 22, pp.S21-S27.

+DO36M1006311Z

AGORA COM CÁPSULA  DE FÁCIL ATIVAÇÃO 



[µg/cm2] [mm]

[N]
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† Fonte: Dados de teste interno de novembro de 2020      
*Não é uma marca registrada da SDI

FORÇA MÉDIA DE EXTRUSÃO

EXCELENTE MANIPULAÇÃO ESTÉTICA INCOMPARÁVEL A GRANDE INOVAÇÃO DE IONÔMERO DE VIDRO

Com 50 anos de experiência em pesquisa odontológica, a 
SDI desenvolveu especialmente para linha Riva a tecnologia 
ionglass™, sendo fabricada na Austrália por nossos 
especialistas em vidro. 

A tecnologia ionglass™  reproduz a estrutura natural 
do dente, garantindo que as restaurações resistirão às 
forças mastigatórias de longo prazo e os pacientes ficarão 
satisfeitos com o tratamento.

ANTES 

DEPOIS

Photos courtesy of Dr. Marcelo Alves and 
Dr. Alvaro Junqueira - Brazil
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EXCELENTE TRANSLUCIDEZ
O Riva Self Cure foi desenvolvido para proporcionar o melhor resultado 
estético.† Sua gama de cores oferece maior translucidez e melhores 
propriedades ópticas. Este efeito camaleão combina facilmente a 
estrutura dental circundante e a dentina.

	 Classe I
	 Classe II (ver guia de técnica no site da SDI)
	 Classe V
	 Núcleo de preenchimento
	 Restaurações de dentes decíduos
	 Restaurações geriátricas
	 Restaurações temporárias
	 ART (tratamento restaurador atraumático)
	 SMART (Tratamento Restaurador Atraumático 
	� Modificado com Prata) - por exemplo, Riva 

Star, SDI Limited.
	 Substituição de dentina
	 Técnica sanduíche
	� Hipomineralização molar-incisivo (HMI) 

(abordagem intermediária)
	 Odontologia minimamente invasiva

INDICAÇÕES

FÓRMULA BIOMIMÉTICA

†Source: Internal test data, Nov 2020                                *Não é uma marca registrada da SDI

VIDRO HÍBRIDO BIOATIVO
Riva Self Cure contém ionglass™, que tem em sua 
composição uma mistura única de diferentes tamanhos de 
partículas de vidro ultrafinas altamente reativas. Este vidro 
híbrido bioativo e exclusivo, possibilita restaurações com 
longa duração, apresentando excelente manuseio, resistência 
e estética. 

A partícula de carga ionglass™ contém íons de 
flúor e estrôncio, que aumentam sinergicamente a 
bioremineralização dos dentes.  
(Fonte: Thuy et al. Arch Oral Biol. 2008 Nov; 53(11):1017-22).

A biocompatibilidade superior garante dentes mais saudáveis, 
restaurações duradouras e pacientes satisfeitos. 

ALTA LIBERAÇÃO DE FLÚOR 
A matriz híbrida extraforte  garante grande liberação de flúor,† 
aumentando a defesa contra cárie, com desgaste muito baixo 
para permitir a restauração perfeita de longa duração em 
todas as ocasiões.

RESISTÊNCIA A ÁCIDOS A LONGO PRAZO
A tecnologia ionglass™ estimula a biomineralização da  
dentina saturando os minerais em sua matriz orgânica.  
O resultado é a formação de cristais de fluorapatita, mais 
resistentes aos ataques de ácido do que o dente natural, 
beneficiando os pacientes durante ataques bacterianos  
e ácidos.

O padrão ISO 9917-1 determina que um material não pode ter 
erosão ácida de mais de 0,17 mm. O Riva Self Cure é resistente 
 a ambientes orais ácidos.

RADIOPACIDADE

MAIOR RADIOPACIDADE
O Riva Self Cure ionglass™ oferece uma maior radiopacidade que  outros 
materiais da sua categoria. † Em radiografias, o contraste entre o Riva Self 
Cure e a dentina são evidentes na interface dente-restauração. Isso ajuda 
a diagnosticar e tratar os pacientes com mais rapidez e facilidade.
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†Fonte: Dados de teste interno de novembro de 2020	 *Não é uma marca registrada da SDI

Radiopacidade do 
produto [AL]

† Fonte: Dados de teste interno de dezembro de 2020

0

0.50

1.00

1.50

2.00

2.50

3.00

1 DIA 7 DIAS 14 DIAS 30 DIAS

0.79

1.79

2.33

3.01

LIBERAÇÃO CUMULATIVA DE FLÚOR DO RIVA SELF CURE PROFUNDIDADE DA EROSÃO ÁCIDA APÓS 24 HORAS

Fonte: Dados de teste interno de novembro de 2020                     
*Não é uma marca registrada da SDI

Fonte: Dados de 
teste interno de 
novembro de 2020     
*Não é uma marca 
registrada da SDI

O RIVA SELF CURE É BIOMIMÉTICO
O Riva Self Cure substitui a dentina, reproduzindo algumas 
de suas características naturais. A tecnologia ionglass™ 
para o Riva Self Cure reproduz a característica hidrofílica da 
dentina e o seu coeficiente de expansão térmica. Rápido e 
eficiente, não é necessário condicionamento ácido e nem uso 
de adesivo. Isso reduz drasticamente o tempo de atendimento 
para o dentista e o risco de sensibilidade para o paciente. 
Um paciente com um sorriso bonito e sem sensibilidade tem 
melhor qualidade de vida.

O Riva Self Cure é inserido facilmente na cavidade devido às partículas da inovadora tecnologia ionglass™, permitindo uma 
manipulação rápida e eficiente. Apresenta fácil polimento que garante uma superfície polida por mais tempo. Quando for 
indicado um material de alta viscosidade, use Riva Self Cure HV.

Riva Self Cure foi avaliado de forma independente e apresentou uma manipulação superior. A formulação exclusiva é menos 
pegajosa, tornando a inserção mais rápida e fácil.

REGULAR TRANSLÚCIDOHV 
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ANTES DEPOIS

Fotos fornecidas pelo Dr. Marcelo Alves e pelo  
Dr. Alvaro Junqueira - Brasil

OPÇÕES DE VISCOSIDADE
O Riva Self Cure está disponível em duas 
viscosidades para atender todos os casos 
clínicos. 

Equia Forte FIL  
(GC)*

Riva SC 
(SDI)

Equia Forte HT 
(GC)*

Riva SC HV  
(SDI)

» Versatilidade e fácil manuseio são os principais  
benefícios do Riva Self Cure para uso em Odontopediatria. « 
Dra. Daniela P. Raggio,  
Professora Associada - Universidade de São Paulo 
Editora-chefe do International Journal of Pediatric Dentistry (UK)

» O Riva Self Cure tem a vantagem quando o assunto é resistência do vidro e  
liberação de flúor. « 
Professor Edward Lynch, University of Warwick, UK

Listado entre os 100 Melhores dentistas do Mundo - Janeiro de 2020.  
Vencedor do Prêmio Global Outreach Healthcare - junho de 2020.

Classe I Classe II Classe V

EXTRUSÃO MAIS FÁCIL
O Riva Self Cure é 70% mais fácil de extruir. † Isso minimiza 
tremores nas mãos e estresse muscular a você proporcionando 
mais estabilidade e controle na colocação de restaurações.
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g Dean and Head of School/Director of OHCWA, The University of Western Australia, 512, 17 Monash Avenue, Nedlands, WA 6009, Australia 
h School of Dental Medicine, University of Zagreb, Gundulićeva ul. 5, 10000, Zagreb, Croatia 
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A B S T R A C T   

Objective: The aim of this paper is to present the results of a consensus meeting on the threshold property re
quirements for the clinical use of conventional glass-ionomer cements (GICs) for restorative indications. 
Methods: Twenty-one experts on GICs evaluated the results of tests on mechanical and optical properties of 18 
different brands of restorative GICs: Bioglass R [B], Chemfil Rock [CR], Equia Forte [EF], Gold Label 2 [GL2], 
Gold Label 9 [GL9], Glass Ionomer Cement II [GI], Ionglass [IG], Ion Z [IZ], Ionomaster [IM], Ionofil Plus [IP], 
Ionostar Plus [IS], Ketac Molar Easymix [KM], Magic Glass [MG], Maxxion R [MA], Riva Self Cure [R], Vidrion R 
[V], Vitro Fil [VF] and Vitro Molar [VM]. All experiments were carried out by a team of researchers from Brazil 
and England following strict protocols, under the same laboratory conditions throughout, and maintaining data 
integrity. 
Results: There was consensus on: determining as primary properties of the material: compressive strength, 
microhardness, acid erosion and fluoride release, and as secondary properties: contrast ratio and translucency 
parameter, in order to rank the materials. Seven brands were below the thresholds for restorative indications: IZ, 
IM, IG, MA, VF, B and MG. 
Conclusions: Based on the primary properties adopted as being essential for restorative indications, the con
ventional restorative GICs that met the thresholds and could be considered suitable as long-term restorative 
materials were: EF, GI, GL9, KM, IP, GL2, IS, CR, V, VM and R. A decision-making process to select the best GIC 
must also include results from clinical trials. 
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Clinical significance: This study provides a ranking of GICs that could be considered suitable as long-term 
restorative materials based on their main properties.   

1. Introduction 

Glass-ionomer cements (GICs) have many applications in oral 
healthcare, due to their advantages such as adhesion to dental tissues, 
biocompatibility and fluoride release [1]. The good results from clinical 
trials [2–6] encourage the use of GICs as a restorative material. How
ever, there are many brands available in the market which makes it 
difficult to select the best material for a given clinical situation. Varia
tions in the powder: liquid (P:L) ratio, viscosity of the liquid, composi
tion, and mixing technique may impact the GIC’s compressive strength 
[7]. Studies comparing different brands of conventional GICs found 
varying results for mechanical properties [8,9]. It is almost impossible to 
compare them fairly due to differences in the methodology used in most 
studies. Moreover, in the 1990s, the term ’high-viscosity glass-ionomer 
cement’ (HV-GIC) was used by industry in referring to an improved 
material, but for clinicians and managers there was no clear differenti
ation between the new brands and the previous ones. However, since a 
systematic review had shown that the HV-GIC version with a P:L ratio 
>3.6:1 presented higher clinical survival percentages than P:L ratios 
<3.6:1 [10], the former ones have been extensively recommended for 
long-term restorations [2,11–13]. However, the systematic review [10] 
evaluated studies that had used GICs available prior to 2006. New 
brands have since been introduced and factors other than the P:L ratio 
can influence the mechanical properties of the material [1,14]. 

The International Organization for Standardization (ISO) [15] de
fines standards that are used in research to ensure quality control to 
make sure that the materials used clinically reach a certain minimum 
parameter. However, most authors do not completely follow these 
specifications, altering some parameters such as specimen dimensions, 
storage and testing time, making it impossible to reliably compare re
sults of different studies. In addition, operator variables may affect the 
results, such as in preparation of the cement and temperature control 
[16,17]. 

A systematic review of the mechanical and optical properties of 
conventional GICs from laboratory studies was not able to compare the 
results due to a lack of standardized methods among them [18]. This 
outcome confirmed earlier observations and prompted a team of re
searchers from the Bauru School of Dentistry, Bauru, Brazil, the State 
University of Maringá, Maringá, Brazil, the Bluefield Centre for Bio
materials, London, England and the Queen Mary University of London, 
London, England to carry out testing of mechanical and optical prop
erties of 18 different brands of conventional restorative GICs, aiming to 
eliminate testing variables and achieve meaningful comparisons. 

The results were presented and discussed at a consensus meeting on 
the conventional restorative GICs, held at the Bauru School of Dentistry 
(FOB-USP), from April 4–6, 2018. This event was motivated by several 
factors: the difficulties previously reported in comparing different 
commercial brands of GICs; as well as constant requests from clinicians, 
local managers and health authorities for guidance on selection of GICs, 
based on scientific evidence of performance. Consequently, the objective 
of the meeting was to review the results of the studies conducted by the 
team of researchers mentioned above, with the aim of achieving a 
consensus on the main properties to be considered and their thresholds, 
for the use of conventional restorative GICs intended for long-term 
restorations. The aim of this paper was to present the analysis carried 
out by the team of researchers and the recommended minimum stan
dards agreed for the selection of conventional restorative GICs for use as 
long-term restorations. 

2. Material and methods 

An international panel of experts was invited to participate in the 
consensus meeting, based upon their expertise on the topic; all had 
previously authored publications related to properties of glass-ionomer 
cements and/or their clinical use. Before the meeting, a discussion 
among the experts was carried out using the e-Delphi method, which has 
already been shown to be a suitable tool for achieving consensus in the 
dental field [19]. 

Initially, the experts received by e-mail the results of a series of 10 
laboratory tests on 18 different conventional restorative GICs (Table 1) 
that had been conducted by the research team. All experiments were 
carried out following strict protocols, with the tested brands subjected to 
the same test settings and operational laboratory conditions. All mate
rials were evaluated for their compressive strength, radiopacity and acid 
erosion [20]; flexural strength [21]; diametral tensile strength [22]; 
fluoride release [23]; and microhardness [23]; Optical analysis was 
determined by color, contrast ratio and translucency parameter [20]. 
The methods and results analyzed by the experts can be found in detail 
elsewhere [24–26]. 

In addition, the document that was circulated among the panel of 
experts also contained the following questions:  

• Is it possible to propose a ranking for the chemically activated glass- 
ionomer cements?  

• Which are the primary characteristics of a GIC which are indicated 
for long-term restorations? 

• What are the thresholds for mechanical, optical and chemical prop
erties which are indicated for long-term restorations? 

These questions served as a guide for the discussions that took place 
at the consensus meeting. Each item proposed was widely discussed 
among the participants until a consensus was reached. 

3. Results 

3.1. Consensus achievement 

Unanimity was reached for all selected items at the end of the 
consensus:  

• primary properties: compressive strength, microhardness, acid 
erosion and fluoride release; and secondary properties: contrast ratio 
and translucency parameter  

• thresholds for:  
o compressive strength: the ISO 9917-1:2016 specification of 100 

MPa  
o microhardness: 70 KHN which is slightly above the average dentin 

hardness and mean resin composites microhardness [27,28]  
o acid erosion: the ISO standard, of maximum 0.17 mm  
o and for fluoride release the highest possible value  

• ranking of the conventional glass-ionomer cements 

3.2. Tests carried out by the research team 

The results for compressive strength and microhardness are pre
sented in Fig. 1. For compressive strength, the lowest values were 
registered for B, MG, VF, IM, MA and IG (Fig. 1A). These materials did 
not achieve the minimum cut-off point that was established by ISO (100 
MPa). GICs with lower P:L ratio (2.0:1) had the lowest values of 
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compressive strength, except for IM (3.0:1), and MG (2.7:1). 
Means and standard deviations obtained for microhardness are 

shown in Fig. 1B. The microhardness of EF was statistically significantly 
higher than other materials tested (p < 0.05). Only EF, GL2, GI, GL9, IZ, 
KM, CR, IS, IP, R, V and VM reached values above 70 KHN which was 
close to the average dentin hardness, and resin composite, used as a 
reference. 

The results for acid erosion and fluoride release are presented in 
Fig. 2A and B respectively. The highest acid erosion values were regis
tered for MG, B, IZ, VF and MA with no statistically significant differ
ences between them. The brands IM, KM, V, IP, GL9, CR, GI, R, GL2 
showed the lowest acid erosion values with no statistically significant 
differences between them (p > 0.05). The P:L ratio was found to influ
ence both fluoride release and acid erosion values of all materials tested, 
except for MG which presented the highest acid erosion despite the P:L 
ratio of 2.7:1. Acid erosion and fluoride release were found to correlate 
positively, showing that they are related properties. 

There were significant differences in contrast ratio and translucency 
parameter among the 18 GICs (p < 0.001) (Table 2). The translucency 
parameter values of different GICs organized in descending order were: 
B < IZ < VF < IG < MG < IS < GL9 < IP < IM < VM < GI < EF < GL2 <
KM < R < MA < V < CR. 

The GICs were then ranked according to the position they attained in 
the tests (Table 3). The materials were ranked from the best to the worst 
performance for the compressive strength and microhardness tests. For 

the acid erosion and fluoride release evaluations, an average was per
formed for the positions considered. Finally, an average of the three 
positions observed by the GICs was performed. The GICs that did not 
reach the cut-off line for the primary properties were not ranked. 

The conventional restorative GICs that achieved the thresholds for 
the primary properties to be considered suitable as long-term restorative 
materials were ranked from the best to the worst: EF, GI, GL9, KM, IP, 
GL2, IS, CR, V, VM and R. Four of these materials presented a P: L ratio 
<3.6:1: GI (2.5: 1), GL2 (2.7: 1), VM (2.9:1) and R (3.0:1). Seven brands 
were below the thresholds for long-term restorative indications: IZ, IM, 
IG, MA, VF, B and MG. 

4. Discussion 

Previously, it was not possible to compare results between published 
laboratory studies due to the lack of standardized methods employed. 
This problem was highlighted in a recent review of mechanical and 
optical properties of conventional GICs [18] and exists partly because of 
reluctance by researchers to use the agreed methods of the relevant 
International Standard [20]. We believe that the conclusions of the 
consensus meeting, including that these test methods should be 
routinely employed for comparison purposes, will be of value to clini
cians and managers in setting thresholds for the selection of GICs. 

The panel of experts was able to achieve consensus on the minimal 
requirements for a product to be considered suitable for long-term 

Table 1 
Brands, declared components and powder/liquid (w/w) ratio of conventional restorative glass-ionomer cements tested.  

Material (Manufacturer) Code Batch no. Declared components Powder / liquid 
ratio 

Bioglass R (Biodinâmica, Ibiporã, Brazil) B  974/15 
Powder: Calcium, Barium and Aluminum Fluorosilicate, PA and Inorganic 
Filler 1.6:1  
Liquid: PA, TA and Water 

Chemfil Rock (Dentsply, Milford, United States) CR  1511000724 
Powder: Zinc-modified fluoro-alumino-silicate glass 

capsules  Liquid: PA and itaconic acid 

Equia Forte (GC Corporation, Tokyo, Japan) EF  1608181 Powder: Fluoro-alumino-silicate glass, PA powder, Pigment capsules  
Liquid: PA, Distilled water, Polybasic carboxylic acid 

Gold Label 2 (GC Corporation, Tokyo, Japan) GL2  1601161 Powder: Fluoro-alumino-silicate glass and PA powder 2.7:1  
1601121 Liquid: Distilled water and PA 

Gold Label 9 (GC Corporation, Tokyo, Japan) GL9  
1506021 Powder: Fluoro-alumino-silicate glass, PA powder 

3.6:1  1506011 Liquid: PA, polybasic carboxylic acid 
Glass Ionomer Cement Type II (Shofu Inc., 

Kyoto, Japan) GI  
6144 Powder: Fluoro-alumino-silicate glass 

2.5:1  31513 Liquid: Copolymer of acrylic acid and tricarboxylic acid, TA and others 
Ionglass (Maquira Dental Products, Maringá, 

Brazil) 
IG  130417 Powder: PA and sodium fluorosilicate, calcium and aluminium 1.5:1  

Liquid: TA and purified water 

Ion Z (FGM, Joinville, Brazil) IZ  140116 Powder: Fluoro-alumino-silicate glass 1.7:1  
130116 Liquid: PA and TA 

Ionomaster (Wilcos, Petrópolis, Brazil) IM  15336 
Powder: Calcium fluoro-alumino-silicate glass powder, tartaric acid, citric 
acid, pigments 3.0 :1  

15335 Liquid: Water, PA, pigments 
Ionofil Plus (VOCO GmbH, Cuxhaven, 

Germany) 
IP  

1509454 Powder: Fluoro-alumino-silicate glass and PA Fluoride 
4.7− 5.6:1  1506325 Liquid: TA 

Ionostar Plus (VOCO GmbH, Cuxhaven, 
Germany) 

IS  1607068 Powder: Fluoro-alumino-silicate glass, PA, TA capsules  
Liquid: PA solution 

Ketac Molar Easymix (3 M ESPE, Seefeld, 
Germany) 

KM  627356 
Powder: Al-Ca-La fluorosilicate glass, copolymer acid (acrylic and maleic 
acid) 4.5:1  

624889 Liquid: PA, TA, water 

Magic Glass (Vigodent, Rio de Janeiro, Brazil) MG  
1503044 Powder: Strontium, aluminum, fluoride, silicate, PA, TA and pigments 

2.7:1  1401244 Liquid: PA, water 

Maxxion R (FGM, Joinville, Brazil) MA  21117 Powder: Fluoro-alumino-silicate glass, 
Liquid: PA, calcium fluoride, water 

1.5:1  
260917 

Riva (SDI, Victoria, Australia) R  150630V Powder: Glass powder and Acrylic acid polymers 3.0:1  
15312 Liquid: Acrylic acid polymers and TA 

Vidrion R (SS White, Rio de Janeiro, Brazil) V  220716 
Powder: Sodium fluorosilicate, calcium, aluminum, barium sulphate, PA, 
pigments. 5.8:1  
Liquid: TA, water 

Vitro Fil (Nova DFL, Rio de Janeiro, Brazil) VF  
16030374 Powder: Fluorine Strontium Aluminum Silicate, Dehydrated Polyacrylic 

Acid and Iron Oxide 2.0:1  
16030373 Liquid: PA, TA and Distilled Water 

Vitro Molar (Nova DFL, Rio de Janeiro, Brazil) VM  16020279 Powder: Fluorine Barium Aluminum Silicate, Dehydrated PA and Iron Oxide 2.9:1  
16020278 Liquid: PA, Tartaric Acid and Distilled Water 

PA - Polyacrylic acid; TA - Tartaric acid. 

M.F. de Lima Navarro et al.                                                                                                                                                                                                                  



Journal of Dentistry 107 (2021) 103609

4

restorations, namely compressive strength, microhardness, acid erosion 
and fluoride release. 

The consensus was considered necessary, as clinicians and managers 
are challenged daily when they need to decide on a specific product 
without any clear, practical and feasible thresholds provided by the 
scientific community about which are the basic characteristics of a 
restorative GIC in order to ensure good clinical performance. Clinicians 
are currently better prepared than managers but they also face difficulty 
to choose the best material when they are going to purchase GIC. 
Although managers in many countries with no qualifications in dentistry 
or dental biomaterials science are accepted as appropriate individuals to 
select materials for clinical use, they have to decide which brand to buy 
and they need a good reference to support this process. As the tests with 
all materials were conducted in the same laboratory, following the same 
patterns, the outcomes constitute an excellent reference for managers 
making these decisions. 

The experts considered it imperative to include compressive strength 
and microhardness as primary mechanical properties for GIC restora
tions. The compressive strength testing methodology is the only strength 
test specified in the International Organization for Standardization [20] 
for GICs. According to Baig et al. [29] this is the only discriminatory 

performance indicator for hand-mixed GICs. The compressive strength is 
a commonly used test and represents a way to simulate the function of 
the tooth-cavity system in the laboratory [30,31,32]. 

Mechanical tests have an important role to play as they represent a 
way to evaluate a material and predict its clinical performance [1,18]. 
However, although the literature includes evaluations of the mechanical 
properties of GICs, an attempt made by a systematic review to compare 
results from these studies was not successful [18]; only one study used 
the standardized testing protocols established by ISO exactly [7]. In 
terms of acid erosion and fluoride release, some studies have correlated 
high fluoride release with poor mechanical properties [33,34]. It is 
important to understand the relationship between acid erosion and 
fluoride release, which is essential for durable, long-term restoration 
[24]; 

The decision to use ISO thresholds for compressive strength and acid 
erosion was unanimous among the experts. For microhardness and 
fluoride release, as there were no cut-off points in the literature, the 
panel decided to consider a value just above the mean value of dentin 
microhardness and for fluoride release the highest values possible was 
considered. 

It was decided that using this value in the microhardness tests was 

Fig. 1. Means and standard deviations for compressive strength (A) in MPa and microhardness (B) in KHN of 18 different GICs. Bars with the same letters between 
brackets present no statistical difference (p > 0.05). Groups marked with a (*) did not achieve the minimum cut-off point that was established by ISO 9917-1:2016 
(100 MPa) for compressive strength and did not reach the threshold for microhardness (70 KHN). 
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appropriate as four materials (EF, GL2, GI and GL9) presented values 
compatible with enamel’s microhardness (343 + 23 KHN) and the last 
four (B, IM, MA, and MG) presented values lower than the usual 
microhardness value expected for dentin (68 + 3 KHN) [35]. As the 
other materials presented intermediate values, the cut-off line was 
established at 70 KHN, just above the dentin microhardness because GIC 
frequently substitutes dentin, supporting enamel. As it also remains in 
stress bearing areas, it is important to show a microhardness similar to 
resin composites indicated to restore posterior teeth immediately after 
light curing [27] and also similar to a mean of resin composites light 
cured and stored for 25 h [28]. 

Concerning fluoride release, it is important to consider that the 

composition of the GIC and the kinetics of its setting reaction are also 
factors in determining the amount of fluoride released and its conse
quent effect on inhibiting new caries lesions adjacent to restorations 
[36]. Bueno et al. [24] demonstrated higher fluoride release with lower 
pH for all glass-ionomer cements tested (pH cycling with remineraliza
tion and demineralization). The cycle of demineralization and remi
neralization was chosen because it has been also demonstrated that acid 
erosion and fluoride release are positively correlated, i.e., higher fluo
ride release is related to higher acid erosion. Higher fluoride release 
values would be desirable as long as they do not cause major erosion of 
the material. Therefore, the panel decided to use the mean of acid 
erosion and fluoride release to the ranking considering the threshold of 

Fig. 2. Means and standard deviations (SD) for acid erosion (A) data in mm and cumulative fluoride release (B) in μg F/mm2 of restorative glass-ionomer cements 
considering pH cycling. Bars with the same letters between brackets present no statistical differences (p > 0.05). Groups marked with (*) for acid erosion exceeding 
the maximum cut-off point established by ISO 9917-1:2016 (0.17 mm) are accepted. RE = remineralization cycle and DE = demineralization cycle. 
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0.17 mm for acid erosion. 
The experts agreed on the use of the term "conventional GIC" rather 

than “chemically activated” products, considering that all GICs have a 
chemical reaction and the term “conventional” is used to differentiate it 
from resin-modified GICs. A conventional glass-ionomer can be defined 
as a cement formed from a basic glass, typically an aluminosilicate 
material with added fluoride, which sets by an acid-base reaction with a 
polyacid. To date, the term “high-viscosity” has been extensively used to 
differentiate between the GICs previously produced and a new genera
tion of GICs that have shown good clinical performance [4–6,37]. 
However, a precise definition of a high-viscosity GIC does not exist, 
making the task of selecting a specific material very difficult. The 
so-called "high-viscosity" GICs are generally those with a P:L ratio >
3.6:1 [10] but there is no consensus on the minimum P:L proportion for 
GICs capable of providing improved long-term performance. Data from a 
previous study of our research team showed that lower P:L ratio GICs 
generally resulted in poorer mechanical properties, in particular 
compressive strength. The values for compressive strength increased 
almost two-fold as the P:L ratio increased from 2:1 to 3:1, confirming 

this effect [25]. 
It is interesting to note that GI (2.5:1) and GL2 (2.7:1), although 

having a P: L ratio <3.6:1, showed excellent results in laboratory tests, 
confirming that other improvements in both powder and liquid and not 
only the high P: L ratio influences the performance of the materials. 
Therefore the “high-viscosity” nomenclature should be re-evaluated. 

Higher microhardness values may be related to different sizes and 
shapes of glass particles which are not equal among all brands tested, as 
previously reported [8]. Indeed, higher microhardness values also 
correspond to smaller particles around 2 μm [38]. Resulting in a higher 
packing density of fillers, smaller voids and denser surface texture [8]. 

In previous research, decreasing the powder content for a constant 
weight of liquid recommended by the manufacturers, resulted in a 
progressive deterioration of the mean compressive fracture strengths 
[39]. However, for certain powder quantities, the Weibull modulus 
increased, as the variability of the results decreased. In other words, less 
powder leads to a more homogeneous mixture by the operator resulting 
in lower mechanical strength [39]. In addition, the maturation process 
dictates changes in compressive strength, as it increases to a stable value 
after 24 h [14]. 

EF, according to its manufacturer, is a restorative material with 
increased physical properties achieved through the introduction of 
novel glass hybrid technology. This novel technology involves a new, 
ultrafine, and highly reactive glass dispersed within the glass-ionomer 
fillers to accelerate and enhance matrix formation after mixing. This 
glass system increases the ion availability and builds a much stronger 
matrix structure with greater physical properties, wear resistance and 
fluoride release. It is probable that EF, GL2, GI, GL9, IZ, KM, CR, IS, IP, R, 
V and VM all of which reached values above 70 KHN, have a higher 
density of filler particles, although the information is not provided by 
their manufacturers or found in the literature. 

In the same way, acid erosion and fluoride release are related 
properties of GICs, although factors such as pH and P:L ratio lead to 
differences between the values for individual brands of these materials 
[24]. The materials evaluated in the consensus meeting with P:L ratios 
2:1, considered as low viscosity (B, IZ, IG, MA and VF), demonstrated the 
highest values of acid erosion. The same materials also presented greater 
fluoride release compared to the others. According to other authors 
[40], the amount of release may be inversely proportional to the P:L 
ratio. As the P:L ratio is reduced, the amount of water inside the cement 
matrix is higher [41] since the liquid used is an aqueous solution of acid. 
This type of formulation is associated with mechanically weak cements 
[41]. This provides evidence that the matrix is different from that 
formed from higher P:L ratio formulations and is more susceptible to 
acid erosion, and more permeable to diffusing fluoride ions. When data 
from fluoride release and acid erosion were compared, a positive linear 
correlation was observed [41], i.e. higher fluoride release is related to 
higher levels of acid erosion and the controlling factor was the P:L ratio. 

Natural anterior teeth are polychromatic, with color variation from 
the incisal to the cervical parts of a tooth because of differences in the 
thickness of enamel and dentin in each region. The incisal region is more 
translucent and is influenced by the color of the background while the 
cervical area is modified by the scattered light of the gingiva [42]. In 
addition, the opacity and translucency complement the dental optical 
properties. The research team’s data of optical properties demonstrated 
that the two most opaque materials in 1-mm thickness were CR and V. 
These GICs are indicated by the manufacturers for use in approximal and 
cervical lesions in anterior teeth. However, they were considered as 
having translucency parameters that were lower than those that would 
be acceptable for areas with esthetic demands. 

On the other hand, the material B was significantly different from the 
other groups and had the greatest translucency. The same can be said of 
IZ, VF and IG, which were statistically similar to B. However, a greater 
translucency value may be a disadvantage against the dark background 
of the oral cavity. This increase in translucency parameter may result in 
a more grayish appearance compared with the surrounding tooth 

Table 2 
Means and standard deviations (SD) of translucency parameter values of 
different brands of restorative GICs after 7 days.  

Brand Mean SD Min - Max Significance 

B 20 0.8 19.0 - 21.0 a 
IZ 17.6 1.1 15.9 - 18.3 b 
VF 17.2 1.1 16.4 - 18.4 a,b,c 
IG 16.2 1.4 15.0 - 17.8 b,c,d 
MG 14.9 0.9 14.0 - 15.8 b,c,d,e 
IS 14.6 1.0 13.3 - 15.8 c,d,e,f 
GL9 14.4 0.4 14.1 - 14.8 c,d,e,f,g 
IP 14.0 1.4 12.0 - 15.4 d,e,f,g 
IM 13.8 0.3 13.6 - 14.0 c,d,e,f,g,h 
VM 12.3 0.9 11.4 - 13.3 e,f,g,h 
GI 12.0 0.3 11.6 - 12.2 f,g,h,i,j 
EF 11.9 0.5 11.5 - 12.6 g,h,j 
GL2 11.2 0.7 10.8 - 12.0 h,i,j,k 
KM 9.5 1.1 8.1 - 10.2 i,j,k 
R 9.3 0.8 8.7 - 10.5 i,k 
MA 8.5 0.3 8.2 - 8.8 k 
V 5.6 1.5 3.9 - 6.9 l 
CR 3.9 0.5 3.2 - 4.3 l 

*Tukey’s Test (p < 0.05). Different letters indicate statistical significance. 

Table 3 
Rank orders of the results from compressive strength (CS), microhardness (MH), 
acid erosion and fluoride release (AE/FR) tests.  

Material CS MH AE/ 
FR 

Mean of 
rank 

RANKING 

Equia Forte 1 1 11.5 4.5 1 
Glass Ionomer Cement Type 

II 
3 3 8 4.7 2 

Gold Label 9 2 4 9.5 5.2 3 
Ketac Molar easymix 4 6 9 6.3 4 
Ionofil Plus 5 9 6 6.7 5 
Gold Label 2 6 2 13 7 6 
Ionostar Plus 7 8 11.5 8.8 7 
Chemfil Rock 9 7 12 9.3 8 
Vidrion R 10 11 8 9.6 9 
Vitro Molar 8 12 10 10 10 
Riva 11 10 11.5 10.8 11 
Ion Z 12 5 10 9 – 
Ionomaster 15 16 3.5 11.5 – 
IonGlass 13 13 10 12 – 
Maxxion R 14 17 7.5 12.8 – 
Vitro Fil 16 14 8.5 12.8 – 
Bioglass R 18 15 11 14.7 – 
Magic Glass 17 18 10.5 15.2 – 

The numbers indicate the respective ranking of that product in the specific test. 
Values in bold indicate products that failed to pass the cut-off value in the test. 
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structure, as relatively translucent materials are probably affected by the 
darkness of the oral cavity when used in large anterior approximal 
cavities. It is concluded that not all GICs should be used in anterior teeth. 

The panel also ranked 11 out of the 18 restorative GICs from the best 
to the worst performance according to the primary properties 
compressive strength, microhardness, acid erosion and fluoride release. 
The ranked materials were three encapsulated, eight with P:L ratios 
ranging from 2.5:1 to 5.8:1 while the GICs that were outside the cut-off 
lines had their P:L ratios ranging from 1.5:1 to 3:1, and four of them had 
P:L ratios lower than 2:1 [25]. Unfortunately, most of the different 
commercial brands of GICs do not offer in their “Instructions for Use “the 
P:L ratio in weight, but only in volume, which makes it difficult for 
clinicians and managers to choose the most suitable material. This paper 
offers a ranking of GICs according to the properties and qualities of the 
materials. tested in the same laboratory under strictly controlled guid
ance. However, it is important to highlight that the outcome of this 
consensus meeting is related to the 18 brands tested herein; the ranking 
of any of the tested materials could potentially alter in the future with 
improvements in their powder or liquid compositions or both. Other 
brands that were not tested at this time could also be included in future 
evaluations. The thresholds established could be applicable to other 
brands available in the market, and future products, having far-ranging 
implications for public services and manufacturers, provided that they 
are carried out under the same methods used in this study. 

Restorations of GIC, when properly indicated and performed with 
the correct material, are no longer considered as temporary restorations. 
In the actual global pandemic scenario, the use of GICs is a promising 
and democratic strategy in atraumatic restorative treatment with less 
aerosol generation and risk of contamination and outcome with the use 
of bioactive material and with clinically relevant properties from the 
chemical point of view and which must be reconciled with the minimum 
of mechanical properties to be long lasting. The literature has shown 
that GIC restorations are as good as amalgam and resin restorations [3, 
43] in selected situations. However, in many countries, a variety of 
low-cost GIC brands are available and being sold as appropriate for 
restorations [44,45]. Due to purchasing regulations, managers are 
obliged to choose low-cost materials. Thus, by providing scientific evi
dence that the clinical performance of a restorative GIC is directly 
related to its properties, the product quality and not price will then be 
prioritized. Moreover, it was agreed by the panel that for a GIC to be 
considered appropriate to be used as a long-term restorative material, 
clinical trials that test their clinical performance must be considered. 

5. Conclusions 

It is essential that the primary properties to be considered for a 
conventional restorative GIC for long-term restorations are compressive 
strength, microhardness, acid erosion and fluoride release, with defined 
cut-off lines for each. Any material that does not achieve the threshold 
for any of these properties should not be considered suitable as long- 
term restorative materials. Based on this, the GICs that met the thresh
olds were: EF, GI, GL9, KM, IP, GL2, IS, CR, V, VM, and R. A decision- 
making process to select the best GIC must also include results from 
clinical trials. 
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