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Table S1. Background characteristics of the included studies 

Reference Sample Size/s Biomaterial Combinations Used and Comparison Group/s Inoculum Used and Collection Method 

Wu et al. 2015 
[1] 

Mechanical testing – 36 disks (n = 6) 
MTT metabolic assay – 36 disks (n = 6)  

Lactic acid production – 36 disks (n = 6) 
Live/dead assay – 36 images (n = 6) 

CFU counts – 108 disks (n = 6, m = 3) 

(1–5) Five variants with BisGMA-TEGDMA + 10% DMAHDM + 
20% NACP + 35% glass + 0%, 2.5%, 5%, 7.5% or 10%, respectively, 

of microcapsules of formaldehyde and urea  
 

Comparison group: 
(6) BisGMA-TEGDMA + 20% NACP + 35% glass 

-Saliva collected from 10 adult donors, ster-
ile glycerol used for dilution, placed in the 

growth medium as inoculum. 

Wu et al. 2020 
[2] 

Mechanical testing – 30 disks (n = 6)  
MTT metabolic assay – 30 disks (n = 6)  

Lactic acid production – 30 disks (n = 6)  
Live/dead assay – 90 images (n = 6, m = 3) 

CFU counts – 90 disks (n = 6, m = 3) 

(1–4) Four variants with 20% NACP and DMAHDM mass fraction 
of 0.75%, 1.5%, 2.25% and 3%, respectively 

 
Comparison group: 

(5) BisGMA-TEGDMA resin + 50% glass + 20% NACP 

- Followed same methodology as previous 
study [3] 

Zhang et al. 
2015 [4] 

Mechanical testing – 54 disks (n = 6) 
MTT metabolic assay – 30 disks (n = 6) 

Lactic acid production – 30 disks (n = 6) 
Live/dead assay – 90 images (n = 6, m = 3) 

CFU counts – 90 disks (n = 6, m = 3) 

(1–3) Three variants with DMAHDM concentrations 1.5%, 2.25% and 3% 

without MPC, respectively  

(5–7) Three variants with DMAHDM concentrations 0%, 1.5%, 2.25% 

- Followed same methodology as previous 
study [3] 
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and 3% along with 3% MPC, respectively 

Comparison groups: (8) BisGMA-TEGDMA + 70% glass  

(9) Heliomolar commercial composite 

 

Melo et al. 
2016 [5] 

Live/dead assay – 15 disks (n = 15) 
 (total images not specified) 

(1) BisGMA-TEGDMA + 5% DMAHDM + 0.1% AgNPs + 30% 
NACP 

 
Comparison group: 

(2) BisGMA-TEGDMA   

- Saliva inoculum used, obtained from 
adult volunteers.  

- Biofilm grown on sucrose (0.2%) enriched 
Nutrient medium. 

Wang et al. 
2016 [6] 

Mechanical testing – 18 disks (n = 6) 
Live/dead assay – 270 images (5 images 

per specimen, n = 3, m = 6) 
CFU counts – 108 disks (n = 6, m = 6) 

Biofilm biomass – 108 disks (n = 6, m = 6) 
Polysaccharide production – 108 disks (n = 

6, m = 6) 

(1) EBPM+3%DMAHDM+20%NACP+50%glass  
 

Comparison groups: 
(2) EBPM+20%NACP+50% glass  

(3) Heliomolar commercial composite 

- Saliva collected from 15 adult donors.  
- Composite disks in a 24-well plate im-
mersed in sterile saliva for 2 hrs at 37°C. 

Wang et al. 
2016 [7] 

Mechanical testing – 54 disks (n = 6) 
Water sorption – 45 disks (n = 5); 

Protein adsorption – 30 disks (n = 6); 
Live/dead assay – 300 images (3 images 

per specimen, n = 5, m = 4) 
MTT metabolic assay – 120 disks (n = 6, m 

= 4) 
CFU counts – 120 disks (n = 6, m = 4) 

Polysaccharide production – 120 disks (n = 
6, m = 4) 

(1-4) Four variants with EBPM, 20% NACP and MPC concentra-
tions 0%, 1.5%, 3% and 4.5% without DMAHDM, respectively  

(5-8) Four variants with EBPM, 20% NACP and MPC concentra-
tions 0%, 1.5%, 3% and 4.5% along with 3% DMAHDM, respec-

tively 
 

Comparison group: 
(9) Heliomolar commercial composite 

- Followed same methodology as previous 
study [8] 

Xie et al. 2016 
[9] 

Mechanical testing – 60 disks (n = 6) 
Protein absorption – 30 disks (n = 6) 
MTT assay – 90 disks (n = 6, m = 3) 

Live/dead assay – 90 images (3 images per 
specimen, n = 6) 

CFU counts – 90 disks (n = 6, m = 3) 

(1) EBPM + 35% glass + 30% NACP + 3% MPC 
(2) EBPM + 35% glass + 30% NACP + 3% MPC + 1.5% DMAHDM 
(3) EBPM + 35% glass + 30% NACP + 3% MPC + 3% DMAHDM 

 
Comparison groups: 

(4) EBPM + 35% glass + 30% NACP 

- Followed same methodology as previous 
study [3] 
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pH of biofilm – 30 culture mediums (n = 6) (5) Heliomolar commercial composite 

Zhang et al. 
2016 [10] 

Mechanical testing – 21 disks (n = 6) 
Live/dead assay – 84 images (4 images per 

specimen, n = 3) 
MTT metabolic assay – 42 disks (n = 6) 

Lactic acid production – 42 disks (n = 6) 
CFU counts – 147 disks (n = 7, m = 3) 

Ca and P ion release – 24 disks (3 pH lev-
els per group, n = 4) 

(1-5) Five variants with BisGMA-TEGDMA + 20% NACP + 50% 
glass with QAM CL of 3, 6, 12, 16 and 18, respectively  

 
Comparison groups: 

(6) BisGMA-TEGDMA + 20% NACP + 50% glass  
(7) Renamel Microfill commercial composite 

- Followed same methodology as previous 
study [3] 

Xiao et al. 
2017 [11] 

Mechanical testing – 24 disks (n = 6) 
Ca and P ion release – 48 specimens (2 pH 

levels per group, n = 6) 
Acid neutralisation – 48 specimens (2 pH 

levels per group, n = 6) 
Dentine hardness – 36 specimens (n = 6) 
SEM examination – 24 specimens (n = 6) 

(1) EBPM-AgNPs+3%MPC+3% DMAHDM+30% NACP+35% glass 
(2) EBPM-AgNPs+3% MPC+3% DMAHDM+30% 

NACP+35%glass+PAMAM 
 

Comparison groups: 
(3) Demineralised root dentine specimena 

(4) Demineralised root dentine specimen + PAMAMa 
(5) EBPM + 30% NACP + 35% glassb 

(6) Heliomolar commercial compositeb 
(7) Renamel Microfill commercial compositeb 

(8) Sound dentine specimemc 
(9) Acid-etched dentine specimenc 

- Permanent premolars of humans that 
were single rooted and caries-free were 
disinfected and stored in distilled water. 

- Root dentine specimens were acid-etched 
to create demineralization and divided into 

4 groups. 
- All specimens were immersed in artificial 
saliva at neutral pH for23 hours, followed 
by one hour immersion in lactic acid solu-

tion (pH 4.0) each day for 21 days. 

Zhang et al. 
2017 [12] 

Mechanical testing – 24 disks (n = 6) 
Protein adsorption – 24 disks (n = 6) 

Live/dead assay – 24 images (2 images per 
specimen, n = 6) 

Metabolic activity – 30 disks (n = 6) 
Lactic acid production - 30 disks (n = 6) 

CFU counts – 48 disks (n = 4, m = 3) 

(1) BisGMA-TEGDMA + 70% glass + 3% MPC  
(2) BisGMA-TEGDMA + 70% glass + 1.5% DMAHDM  

(3) BisGMA-TEGDMA + 70% glass + 3% MPC + 1.5% DMAHDM 
 

Comparison group: 
(4) Heliomolar commercial composite 

- Saliva collected from 10 adult donors and 
an oral plaque microcosm model used to 

incubate biofilms on the polymeric compo-
site. 

Al-Dulaijan et 
al. 2018 [13] 

Mechanical testing – 18 disks (n = 6) 
Live/dead assay – 54 images (18 images 

per specimen, n = 6) 
MTT metabolic activity – 18 disks (n = 6) 
Lactic acid production – 18 disks (n = 6) 

CFU counts – 54 disks (n = 6, m = 3) 
Ca & P ions: 

(1) EBPM+20%NACP+50%glass+3%DMAHDM 
(2) EBPM+20%NACP+50%glass   

 
Comparison group: 

(3) Heliomolar commercial composite 

- Saliva collected from 10 adult donors.   
- Composite disks in a 24-well plate incu-

bated in 5% CO2 for 8hrs at 37°C. 
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 Initial release – 12 disks (n = 6); Recharge 
& re-release – 6 disks (n = 3). 

Wang et al. 
2019 [14] 

Surface roughness – 30 disks (n = 6) 
Composite surface charge density – 30 

disks (n = 6) 
Protein adsorption – 30 disks (n = 6) 

Live/dead assay – 90 images (18 images 
per specimen, n = 6) 

CFU counts – 120 disks (n = 6, m = 4) 
Metabolic assay – 120 disks (n = 6, m = 4) 

Polysaccharide production – 120 disks (n = 
6, m = 4) 

(1) EBPM+3%MPC+20%NACP+50% glass 
(2) EBPM+3%DMAHDM+20%NACP+50% glass 

(3) EBPM+3%DMAHDM+3%MPC+20%NACP+50% glass 
 

Comparison groups: 
(4) EBPM+20%NACP+50%glass 

(5) Heliomolar commercial composite 

- Saliva collected from 15 adult donors was 
centrifuged and sterilized.  

- Composite disks in a 24-well plate im-
mersed in sterile saliva for 2 hrs at 37°C. 

 

Xiao et al. 
2019 [15] 

Mechanical testing – 42 disks (n = 6) 
Protein adsorption – 24 disks (n = 6) 

Live/dead assay – 180 images (15 images 
per specimen, n = 3, m = 3) 

MTT metabolic activity – 72 disks (n = 6, 
m=3) 

Polysaccharide production – 72 disks (n = 
6, m = 3) 

CFU counts – 72 disks (n = 6, m = 3) 

(1-4) Four variants with EBPM+30%NACP+3%MPC+3%DMAHDM 
+35%glass and AgNPs concentrations 0%, 0.08%, 0.12% and 0.16%, 

respectively 
 

Comparison groups: 
(5) EBPM+30%NACP+35% glass  

(6) Renamel Microfill commercial composite 
(7) Heliomolar commercial composite 

- Saliva collected from 12 adult donors. 
- Composite disks in a 24-well plate im-
mersed in sterile saliva for 2 hrs at 37°C. 

 

Bhadila et al. 
2020 [16] 

CFU counts – 15 disks (n = 5)  
Lactic acid production – 15 disks (n = 5) 

Ca & P ions: 
 Initial release – 24 disks(n = 8); Recharge 

& re-release – 12 disks (n = 4) 
 

(1) EBPM+20%NACP+50% glass  
(2) EBPM+3%DMAHDM+20%NACP+50% glass 

 
Comparison group: 

(3) Heliomolar commercial composite   

- Composite disks in a 24-well plate immersed 

in sterile saliva for 16 hrs at 37°C. 

 

Zhou et al. 
2020 [17] 

Mechanical testing - 30 disks (n = 6) 
Live/dead staining - 180 images (3 images 

per specimen, n = 3, m = 4) 
MTT metabolic assay – 120 disks (n = 6, m 

= 4) 
Lactic acid production – 120 disks (n = 6, 

m = 4) 

(1) BisGMA-TEGDMA+30%NACP+35% glass  
(2) BisGMA-TEGDMA+3%DMAHDM+65% glass  

(3) BisGMA-TEGDMA+30%NACP+3%DMAHDM+35% glass 
 

Comparison groups: 
(4) BisGMA-TEGDMA + 65% glass  

(5) Heliomolar commercial composite  
(6) Sound dentine specimen 

- 200 mL of water (deionized) was used to 
submerge composite disks and were then 

centrifuged. 
- Disks sterilized in ethylene oxide and de-

gassed for 1 week. 
- 30 bovine teeth were used to make root 
dentine disks that were etched and ran-
domly bonded to a composite specimen. 
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Number of specimens per composite groupCFU (colony-forming units)  
m (number of microorganism groups tested) 
BisGMA-TEGDMA - Bisphenol A-Glycidyl MethAcrylate and TriEthylene Glycol DiMethAcrylate mixed at 1:1(mass) ratio and rendered light-curable with addition of 0.2% 
camphorquinone and 0.8% ethyl 4-N,Ndimethylaminobenzoate 
DMAHDM - DiMethylAminoHexaDecyl Methacrylate 
NACP - Nanoparticles of Amorphous Calcium Phosphate  
MPC - 2-Methacryloyloxyethyl PhosphorylCholine 
AgNPs- Silver nanoparticles 
EBPM- Ethoxylated BisPhenol A DiMethAcrylate (EBPADMA) and PyroMellitic GlycerolDiMethacrylate (PMGDM) mixed at a 1:1(mass) ratio and rendered light-curable 
with addition of 0.2% camphorquinone and 0.8% ethyl 4-N,N-diethylaminobenzoateCa (calcium) 
P (phosphate) 
QAM - Quaternary Ammonium Methacrylate 
CL - Chain Length 
SEM - Scanning Electron Microscoy 
PAMAM – PolyAMidoAMine dendrimer 
a    Comparison group/s for all remineralizing tests  
b    Comparison group/s for mechanical tests only 
c     Comparison group/s only included for root dentine hardness test 
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