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Abstract:

This study investigated the accumulation of bacterial plague on orthodontic wire
solder joints created using two methods: silver soldering and electric welding. The
aim was to compare the types and numbers of bacterial colonies accumulating on
each type of solder joint within the oral cavity. Eighteen participants were
included in each group, as determined by G*Power 3.1 sample size calculation.
Two hooks, one silver-soldered and one electric-welded, were attached to each
participant. After sterilization, 2mm sections of wire containing the solder joints
were collected and cultured on Mueller-Hinton agar and Mitis Salivarius agar.
Results showed a statistically significant difference (P-value = 0.000, p<0.05) in
bacterial accumulation between the two soldering methods, with significantly
more colonies observed around the electric-welded joints (mean colony count of
24.5) compared to the silver-soldered joints (mean colony count of 9.5). This
difference was confirmed using selective counting of Streptococcus mitis. The
findings suggest that silver soldering is superior to electric welding for orthodontic
applications due to its reduced bacterial accumulation.

Objectives:

1. Comparison of the number of bacterial colonies, in relation to the total count,
accumulating on both electric welding and silver soldering areas of orthodontic

wires within the oral cavity.



2. Comparison of the number of Streptococcus mitis colonies, specifically,
accumulating on both electric welding and silver soldering areas of orthodontic

wires within the oral cavity.

Materials and Methods:

A sample size of 18 participants per group was determined using G*Power 3.1.
Each participant received two orthodontic hooks, one electric-welded and one
silver-soldered, positioned on the right and left sides of the mouth, respectively.
Following aseptic techniques, including sterilization with autoclave , a 2mm
section of wire, including the solder joint, was excised from each hook using
sterile distal wire cutter. Each sample was placed in an appropriately labeled
sterile Eppendorf tube, vortexed for 60 seconds, and then cultured on Mueller-
Hinton agar and Mitis Salivarius agar. Plates were incubated at 37°C for 24 hours.
Colony counts were then performed.

Results:

Bacterial colony counts were obtained from both Mueller-Hinton agar (general
count) and Mitis Salivarius agar (selective count) for all samples. A statistically
significant difference (P-value = 0.000, p<0.05) in bacterial accumulation was
observed between the silver-soldered and electric-welded joints at a 95%
confidence level. The mean number of bacterial colonies around the electric-
welded joints was significantly higher (24.5) than those around the silver-soldered
joints (9.5). Selective counting of streptococcal colonies further confirmed this
finding. These results indicate that silver soldering is associated with significantly
less bacterial accumulation compared to electric welding.

Conclusion:

Silver soldering demonstrated a significant advantage over electric welding in

terms of reducing bacterial colonies accumulation on orthodontic wire solder



joints. The number of bacterial colonies observed was substantially lower on
silver-soldered joints.

Keywords: Welding, Soldering, General Bacterial Count, Selective Bacterial Count,

Streptococcus Mitis, Culture Media, Crimpable Hook, Bacterial Colony



