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Abstract 
Background: Resin-modified glass ionomer cements (RMGICs) are commonly used as base materials in restorative 
dentistry due to their fluoride release and chemical bonding properties. Incorporating bacterial cellulose nanocrys-
tals (BCNCs) into RMGIC may improve its mechanical properties, especially fracture resistance (FR), which is 
critical in Class II restorations. This study aimed to evaluate the effect of BCNC-reinforced RMGIC on the fracture 
resistance and fracture patterns mesio-occluso-distal (MOD) cavities restored premolars using the sandwich tech-
nique.
Material and Methods: Sixty sound human maxillary premolars were randomly divided into five groups (n = 12) 
based on the restoration protocol: Group I) intact teeth (positive control); Group II) MOD cavities left unrestored 
(negative control); Group III) MOD cavities restored with short-fiber reinforced composite (SFRC) only; Group 
IV) MOD cavities restored with conventional RMGIC + SFRC; Group V) MOD cavities restored with 1% BC-
NC-reinforced RMGIC + SFRC. The restorations in groups III to V were finally covered with 1 mm of nanohybride 
composite. All specimens underwent thermocycling.  Fracture resistance was tested using a universal testing ma-
chine, and fracture patterns were classified as restorable or unrestorable based on the CEJ level. Data were analyzed 
using one-way ANOVA and Tukey’s post-hoc test (P < 0.05).
Results: The negative control group (Group II) exhibited significantly lower fracture resistance compared to all 
other groups (P < 0.001). Group V (BCNC-modified RMGIC+SFRC) showed the highest fracture resistance, but 
no significant differences were found among Groups I (intact teeth), III (SFRC only), IV (RMGIC+SFRC), and V 
(P > 0.05). Group II had predominantly unrestorable fractures, while other groups showed a higher proportion of 
restorable fractures.
Conclusions: The incorporation of BCNC into RMGIC as a base in Class II restorations improved fracture resis-
tance and resulted in more favorable fracture patterns, suggesting its potential as a reinforcing agent in restorative 
dentistry.
 
Key words: Bacterial cellulose nanocrystals; Fracture resistance; Glass ionomer cement; Sandwich technique; 
Short-fiber reinforced composite.

doi:10.4317/jced.63458
https://doi.org/10.4317/jced.63458

Moradian M, Saadat M, Khoubani M. The Effect of Resin-modified Glass 
Ionomer Containing Bacterial Cellulose Nanocrystal as a Base on the Frac-
ture Resistance of Class II Restorations. J Clin Exp Dent. 2026;18(1):e8-
14.

Article Number: 63458               http://www.medicinaoral.com/odo/indice.htm
© Medicina Oral S. L. C.I.F. B 96689336 - eISSN: 1989-5488
eMail:  jced@jced.eseMail:  jced@jced.es
Indexed in:Indexed in:

PubmedPubmed
Pubmed Central® (PMC)Pubmed Central® (PMC)
ScopusScopus
DOI® SystemDOI® System

2420064828
Highlight



J Clin Exp Dent. 2026;18(1):e8-14.                                                                                                                                                                                                 Using Resin-modified Glass Ionomer in Sandwich Technique

e13

riables such as occlusal dynamics, salivary enzymes, 
and patient-specific factors could influence long-term 
outcomes.
Nonetheless, the data suggest that incorporating BCNCs 
into RMGIC, followed by a fiber-reinforced composi-
te overlay, provides a promising restorative strategy for 
structurally compromised premolars. This layered bio-
mimetic approach addresses critical restorative goals,-
such as resistance to fracture, stress modulation, mar-
ginal integrity, and potential caries inhibition,making 
it highly relevant for clinical translation in high-stress 
posterior restorations [29,30].
This study has several limitations, including its in-vi-
tro design, the potential influence of variations in tooth 
morphology and cavity preparation and the absence of 
advanced interfacial characterization techniques such as 
FTIR or XRD to verify the homogeneous dispersion of 
BCNC within the RMGIC matrix. Future work should 
include clinical trials, and advanced analytical methods 
to confirm and extend the present findings.

Conclusions
The results of this study demonstrated that the addition 
of bacterial cellulose nanocrystals (BCNC) to resin-mo-
dified glass ionomer cement (RMGIC), combined with 
short fiber-reinforced composite (SFRC) in the open 
sandwich technique, offers promising benefits for en-
hancing fracture resistance in Class II MOD cavities 
in premolars. BCNC reinforcement may contribute to 
improved mechanical performance and stress distribu-
tion within the tooth-restoration system. Therefore, this 
study provides a foundation for advancing biomimetic 
restorative techniques to enhance both mechanical and 
clinical outcomes.
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