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Chemical disinfectants can use corrosion of the thermoplastic appliances and change in color, resulting in shorter
service life. It is difficult to determine the optimum disinfection time interval of chemical disinfectants, and most
often, the treatments are not aligned with the consumer use patterns, making it difficult in regard to cleaning

patterns.

chemical disinfectant clear aligner clear retainer

| 1. Introduction

The demands for esthetic treatment outcomes have recently increased [, and the use of esthetic appliances
during treatments has also extended. These have led the manufacturers to develop systems that are appealing to
the patients, with an underlying goal of reducing appliance visibility 2. Clear aligners gradually move teeth into an
ideal position through computerized technology while minimizing microbial risk B4l dental trauma, and root
resorption 2. The orthodontic aligner protocol consists of 20-24 h of use, removal during meals, and brushing
before re-wearing 4. Similar instructions apply to thermoplastic clear retainers, a type of removable appliance that
has grown in popularity due to its esthetic and translucency BBl Wearing for a long time helps reduce relapse,

while relapses can be influenced by a variety of factors 219,

Some studies on thermoplastic orthodontic appliances (TOA) revealed an increase
in S. mutans and Lactobacillus spp. 111, Alshatti 22l mentioned that the incidence and severity of white spot lesions
were not significantly different among clear aligners, self-ligating brackets, and conventional brackets. On the other
hand, it is reported that patients showed severe gingival inflammation and tooth decay after 4 months of eating and
drinking without cleaning the appliance 23!, Thus, cleaning/disinfection of TOAs is important to maintain oral health
and hygiene. For the chemical cleaning of prostheses or appliances, a variety of cleaning tablets are available,
most of which are peroxide-generating in nature. These tablets are used in several studies [14I151126] and are one of
the most used remedies. Axe et al. 17 discovered various other household products used in different parts of the
world for removable appliance cleaning/disinfection, with many such regimens recommended by dentists,
prosthodontists, orthodontists, and other dental health care professionals. Over-the-counter mouthwashes, liquid
hand soaps, vinegar, dishwashing detergents, salt, bicarbonate of soda, and plain water are examples of such
products. Among various disinfectants, chlorhexidine has gained popularity 18 and is easy to use and has a
pleasant smell. Corega®, Kukis®, Retainer Brite®, Invisalign Cleaning-Crystal Solution, etc. are examples and are

available in the market. However, chlorhexidine can cause staining and unfavorable taste.
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Clear intraoral appliances are disinfected using a variety of cleaning procedures and chemicals, although the

efficacy of these methods and chemicals remains debatable.

| 2. Transparent Orthodontic Appliance Material

The types of materials used in the nine selected articles differ, and this may affect the adherence quantity and
accumulation of the intraoral microorganism. It may have an impact on the performance of both physical and
chemical cleaning methods because certain materials may contain niches that benefit the hidden bacteria. Low et
al. (2010) also discovered that fingerprint patterns of polyurethane, the main ingredient in Invisalign, benefit the
initial biofilm formation, whether coccal or rod species 2. Aside from that, the polycarbonate-based material was
found to be stainless steel than the polyurenate-based material 2. Furthermore, intraoral use may alter surface

morphology and change chemical and mechanical properties 21l as a result of an increase in colonization rate.

| 3. Changes in Physical Properties

The physical properties of the materials used are critical for establishing a successful orthodontic treatment, both in
terms of tooth movement and retention, because mechanical or chemical cleaning may cause scratching on a
material surface. According to a study that used different types of chemical cleaners for 6 consecutive months,
Retainer Brite® could most effectively affect surface roughness when synthesizing an Essix C+ retainer made of
polypropylene/ethylene. Furthermore, the presence of 3% hydrogen peroxide can alter flexural modulus (22,
Studies on polyurethane found that Invisalign® cleaning crystal, Polident®, and Listerine® can cause the most

changes in light transmittance. However, there is no article concerning changes in physical properties.

| 4. Chemical Disinfectant

Brushing is widely accepted as a method of cleaning removable appliances, according to the Dental Professional
Recommendation, even though brushing with or without toothpaste can still increase surface roughness 22, There
is currently no gold standard for cleaning dentures or removable orthodontic appliances, and mechanical cleaning
alone cannot completely remove cariogenic and periodontal pathogens. In addition, wearing a full cuspal coverage
intraoral appliance for nearly 24 h a day can reduce salivary flow and enhance the protective cover for bacteria. As
such, an included chemical should help decrease pathogens, despite Albanna et al. 24! reporting that mechanical
brushing has no effect when compared to its chemical counterpart. However, in an ACC group, CHX mouthwash
was shown to acquire a more unique ability than other disinfectants, as CHX is a cationic compound that has been
shown to bind to salivary proteins through electrostatic interactions, and if the retainer is immersed in CHX
mouthwash for a certain time, CHX 18] can disinfect as well as prevent bacterial colonization. Nevertheless, there
has been no research on the maximum bactericidal concentration (MBC) of ACC group products to determine if

they are suitable for (denture) cleaning.
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For vinegar or acetic acid, when bacteria are exposed to low-acidity acids, they are more susceptible than they
would otherwise be, and this has long been recognized. They are considered to have several mechanisms for
causing toxicity. Because of the balance between their ionized and non-ionized forms, weak acids may permeate
bacterial membranes more easily than strong acids. The non-ionized form can freely diffuse across hydrophobic
membranes 2. Consequently, liberated anions (in this case, acetate) tend to collapse the proton gradients
required for ATP synthesis because they interact with the electron transport chain-pumped out periplasmic protons
and shuttle them across the membrane again without passing through F1Fo ATP synthetase. Acid-induced protein
unfolding and membrane and DNA damage may occur because the cell’'s internal pH (usually around pH 7.6 [28127]
in neutralophilic bacteria) is greater than the external acid solution’s pH (normally around pH 5.8). As a distinct
source of toxicity, the anion generated by this mechanism is the result of a range of events, including osmotic
stress on the cell. As a result, different weak acids at the same pH can have a wide range of toxic effects on cells,

depending on the anion’s nature, which is known but not fully understood [281291(30],

Most OCC products contain a sulfate or carbonate group, which are alkalizing agents that aid in pH buffering. It can
be hypothesized that variations in the effectiveness of appliance plaque removal by two chemical methods are due
to their different mechanism of action. As an active gradient, sodium perborate is used in the cleaning tablet.
Sodium perborate buffers H,O, to a pH of about 10 in a saturated aqueous solution. Oxygen is liberated during the
oxidation of H,O,. The effervescing action of the cleaner solutions is thought to be related to the evolved O,, which
is supposed to have a mechanical cleaning effect (1. Different materials are used to make various products. The
citric acid in a cleaning tablet, for example, reacts with sodium bicarbonate to form washing soda, which is ideal for

removing biofilm from material surfaces.

| 5. Microbial Reduction Evaluation

There are several options for measuring bacteria reduction based on the data collected. One of the most
fundamental methods in bacteria count or colony count, which can only measure actual bacteria when a
concentration of harvested bacteria is diluted to the point where the separation of colonies is visible and thus
countable. Another indirect technique measurement, namely the optical density at 595 mm, is simple and quick,
whereas a required step of staining with violet, or other alternatives, may cause dye stains on the extracellular
matrix or thermoplastic material due to surface roughness. As a result, this method cannot be used to measure
microorganisms directly. Another study using SEM to examine the decreasing density of bacteria can only present
qualitative data, not quantitative data 2. Furthermore, neither of the options can distinguish between dead and
live pathogens. A study found that using the LIVE/DEAD BacLight Bacterial Viability Kit (Life Technologies,
Switzerland) in conjunction with flow cytometry and a confocal microscope can show both dead and live bacteria as
well as quantitative data 23], Using two or more evaluation methods can lead to more accurate results. The
downside of crystal violet staining is that both living and dead bacteria, including extracellular polymeric substances
(EPS) 433 are slimes composed mainly of polysaccharides, proteins, and DNA and biosynthesized by several
strains of microorganisms. LIVE/DEAD staining, a kind of fluorescence stain, can reduce the weakness of crystal

violet, which can confirm the live and dead bacteria.
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