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Doxycycline-Encapsulated 
Nanotube-Modified Dentin 
Adhesives

AppENDix

MAtEriAls AND MEthoDs

Cytotoxicity of Adhesive Eluates on human  
Dental pulp stem Cells

Adhesive disks (5 × 2 mm; n = 4 per group) were fabricated as 
mentioned. Eluates from the distinct specimens were prepared as 
previously described and following the guidelines of the 
International Standards Organization (1993). In brief, we used a 
1:2 ratio between the elution solution (Dulbecco’s Modified 
Eagle’s Medium [DMEM], Gibco, Grand Island, NY, USA) and 
the adhesive disk volume (i.e., 1 mL of DMEM to 2 mm3), respec-
tively (Zhang et al., 2013a, 2013b). The disks were ultraviolet 
sterilized (30 min/side) and then individually immersed in  
19.625 mL of DMEM supplemented with 10% FBS (Hyclone, 
Logan, UT, USA) and 1% penicillin-streptomycin (Sigma), placed 
in a shaker and mixed at 37°C at 60 rpm for 24 hr. To mimic clini-
cally relevant conditions, the eluate solutions were serially diluted 
as follows: 32-fold (1 mL of original eluate + 31 mL of full 
DMEM), 64-fold, and 128-fold (Zhang et al., 2013a, 2013b).

Human dental pulp stem cells cultured in supplemented 
DMEM were seeded at the density of 3,000 cells per well in 
96-well plates in 100 mL of medium (Bottino et al., 2013). After 
4 hr of incubation (37°C and 5% CO2), the medium was 
removed and replaced with 100 mL of previously prepared 

experimental eluates (Bottino et al., 2013). Following culture 
for another 48 hr, 15 mL of dye solution (CellTiter 96 Non-
Radioactive Cell Proliferation Assay/MTT; Promega, Madison, 
WI, USA) was added to each well. After 4 hr of incubation,  
100 mL of Solubilization/Stop Mix was added into each sample, 
and after overnight incubation the optical density was measured 
at 570 nm and subtracted by background optical density, mea-
sured at 680 nm. Human dental pulp stem cells grown without 
any eluate served as a negative control. Cell viability percent-
ages were presented as determined from the ratio of experimen-
tal value to value from untreated cells.
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Appendix table. Mean Microtensile Bond Strength and Failure Mode

Failure Mode, %

Group mTBS (MPa) Adhesive Mixed Cohesive Dentin Cohesive Resin

SBMP 51.7 ± 23.3 25.00 52.78 2.78 19.44
HNT 44.6 ± 15.2 31.71 60.98 4.88 2.44
HNT+DOX 54.3 ± 19.1 23.26 53.49 11.63 11.63

Microtensile bond strength (mTBS; mean ± SD) showed no statistically significant differences among the groups (p = .07).
HNT, SBMP with halloysite nanotubes; HNT+DOX, SBMP with doxycycline-encapsulated halloysite nanotubes; SBMP, Scotchbond Multi-Purpose.
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