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INTRODUCTION & AlM

METHOD

Primary inorganic filler material used in dental resin composites.
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Secondary caries accounts for up to 60% of composite restoration failures, driven by { Barium-aluminum-borosilicate Glass Powder J

bacterial biofilm accumulation at the tooth-restoration interface. Functional surface T A e R e e
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(trimethoxysilyl)propyllammonium chloride (QASI-18) and 3- M Step 2: Silane Solution Preparation Step 2: Vacuum Drying

45 minutes of vacuum drying to effectively remove ethanol
before reactor processing.

_“ ~ | /7 Hydrolysis of MPS and/or QASI (5% w/w) in Ethanol/Water (70:30)
/| atpH 4, maintained under magnetic stirring for 3 hours.

Step 3: Functionalization & Condensation i SUtpts Step 3: Plasma Discharge
10 minutes ultrasound, 1 hour stirring, concluding @ Argon ]Flow a Treatment in DBD reactor using Argon gas and 35W

(methacryloxy)propyltrimethoxysilane (MPS) enables simultaneous contact-active

with 24-hour oven condensation at 70°C. Plasia RF power for a total treatment time of only 1 minute.

antimicrobial function and chemical bonding between filler and resin matrix. Wet

Step 4: Washing Protocol

Standardized cleaning consisting of 3 cycles of centrifuge
and ultrasound to remove unreacted molecules.

Step 4: Washing Protocol

Standardized cleaning consisting of the same 3-cycle washing
protocol used in the conventional route.

chemical silanization is the conventional functionalization route; plasma treatment

emerges as an alternative offering stable, homogeneous surface modification. This

study compares both routes regarding interfacial stability, mechanical performance, MECHANICAL CHARACTERIZATION

Ensures material withstands oral

‘* Contimerabiar  Measures ability to inhibit growth of commo!
S .\‘ = oral pathogens; validated via standardized
3 . methods.

G AL © 09 environment stresses; validated via two
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MICROBIOLOGICAL ANALYSIS (Antimicrobial Effect) J
n

and antimicrobial efficacy (ASTM E2149-10) against Streptococcus salivarius,

ASTM E2149-10 Standard Method

Protocol determines antimicrobial activity of
immobilized agents under dynamic contact conditions

[ Flexural Strength:
to simulate physical interaction with microbes.

Escherichia coli and Candida albicans. O B s .
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Fig. 1 - Bifunctionalized glass filler o

Streptococcus Candida albicans Escherichia coli
salivarius (commensal yeast) (Gram negative model)
(Gram-positive)

particle co-grafted with MPS and

Vickers Microhardness Testing

Surface resistance measured using
microhardness tester with specific 0.1
kg load and 10-second dwell time to
calculate mean Vickers hardness (HV).

B Specimen Preparation :
- Assays performed on functionalized

i glass powder and ground composite

X specimens (processed in 8-blade mill,
[ o sleved through 106 pm mesh).

The schematic figures were developed by the assistance of NotebookLM.

RESULTS & DISCUSSION

Fig. 2 - Tukey's test comparison for composites containing 60 wt% functionalized glass

QASI-18

QASI-18 via siloxane linkages. bactericide

HV Calculation

covalently bond to resin

_ o o _ Fig. 3 - Zeta Potential of glass powder functionalized via wet-chemistry and plasma routes, suspended in ethanol
powder. Different letters indicate significant differences (ANOVA, p<0.05).
(0.093 g/L) after 5 min sonication and SEM images of cryogenic fracture surfaces of dental composites containing

Degree of Conversion Microhardness 60 wt% functionalized glass powder via wet-chemistry and plasma routes.
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glass powder functionalized with MPS
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Fig. 5 - CFU/mL reduction (%) for Candida albicans, Escherichia coli, and Streptococcus salivarius
Fig. 4 - CFU/mL reduction (%) for Candida albicans, Escherichia coli, and Streptococcus salivarius _ _
obtained from ASTM E2149-10 assays for composite samples.

obtained from ASTM E2149-10 assays for glass powder samples. 100
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Plasma bifunctionalization of glass powder with MPS and QASI-18 yielded composites with

confirmed contact-active antimicrobial efficacy and preserved mechanical properties. The plasma REFERENCES
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