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Abstract

People often use mouthwashes to clean their teeth and gums and keep them healthy. Chlorhexidine (CHX)
is the best antiseptic, but its side effects, such as changing the color of teeth, changing the taste, and irritating
the mucosal lining, make it not good for long-term use. Try a herbal mouthwash instead. It has fewer side
effects and more antibacterial, anti-inflammatory, and antioxidant properties. Neem, miswak, green tea,
cinnamon, malva, Nigella sativa, and other unique blends are some examples of these kinds of formulations.
Recent randomized trials and systematic reviews show that herbal rinses can reduce gingival indices and
plaque in the short term just as well as CHX in some areas. This is despite the fact that CHX sometimes
works better against gingivitis in some trials. The existing evidence may exhibit bias, constrained sample
sizes, insufficient follow-up, and varying herbal formulations. Herbal mouthwashes have shown promise
for patients who can't handle CHX or who only need a short-term adjuvant. However, more and better
randomized trials are needed to find out how well they work in the long term and how they affect microbial
ecology.

Keywords: Plaque control, Gingival health, Chemical mouthwashes, Herbal mouthwashes, Chlorhexidine,
Dental plaque, Gingivitis, Oral hygiene, Antimicrobial agents, and Periodontal health.

Introduction

Plaque on teeth and gums is a biofilm made up of microorganisms that are stuck in an extracellular matrix.
If not treated, it can cause periodontitis, which is a gum disease that starts with gingivitis. Brushing and
flossing between teeth is still important for controlling plaque mechanically, but it isn't always enough
because patients don't follow instructions, don't have enough manual dexterity, or use the wrong method.
Because of this, people often use mouthwashes to keep their gums healthy and control plaque (Institute for
Quality and Efficiency in Health Care., 2023).

Chemical mouthwashes, especially Chlorhexidine, have long been thought to be the best choice
because they are very effective and work against a wide range of bacteria. Chlorhexidine has been shown
to be very effective at quickly reducing inflammation and dental plaque in people with acute gingival
diseases and after periodontal therapy. But because of the bad side effects, which include tooth
discoloration, a change in taste, irritation of the oral mucosa, and more calculus formation, patients are less
likely to follow the instructions and take it for a long time (James et al., 2017).
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Neem, miswak, green tea, and chamomile are just a few of the natural plant extracts that have
recently become very popular as herbal mouthwashes. These herbal medicines are known to have few side
effects in addition to their therapeutic, anti-inflammatory, antibacterial, and antioxidant properties. So,
herbal mouthwashes are becoming more and more popular as a safer way to keep your teeth and gums clean
over time (Refaey et al., 2024).

Although herbal mouthwashes are becoming more popular and easier to find, there is still debate
about how well they work compared to chemical mouthwashes. Clinical trial outcomes have been
inconsistent due to variations in herbal formulations, concentrations, and research methodologies. The
objective of this study is to evaluate the efficacy, safety, and patient acceptability of chemical and herbal
mouthwashes in diminishing dental plaque and fostering healthy gingiva (Tidke et al., 2022).

Plaque Control and Gingival Health

If you want to keep your gums healthy, you need to control plaque well. Plaque is the main cause of
gingivitis and a big part of the development of periodontal disease. If plaque builds up at the gingival border
and is not treated, it can cause inflammation, which shows up as redness, swelling, bleeding when touched,
and, eventually, tissue death. Brushing and flossing are important for getting rid of plaque, but how well
these methods work may depend on how well the patient follows the instructions and how well they do
them. As a result, adding chemical or herbal agents as extras is good for your health (De David et al., 2018).

Using mouthwash makes the gums healthier by lowering the number of bacteria in the mouth and
stopping biofilms from growing, both of which help control plaque. When used for a short time as a
treatment, chemical agents, especially chlorhexidine, quickly and noticeably lower inflammation of the
gingiva and plaque. Herbal mouthwashes may take a little longer to work, but they have been shown to
have similar effects on gingival parameters and plaque indices in several clinical trials. They are also easier
to use over time. A mix of chemical and herbal plaque management methods can help keep your gums
healthy and stop the spread of periodontal disease (McGrath et al., 2023).

Chemical Mouthwashes

Chemical mouthwashes are widely used in dentistry as additional ways to treat plaque mechanically
because they have been shown to work well in clinical settings and have strong antibacterial properties.
These compounds are helpful for making gums healthier, lowering the number of bacteria in dental plaque,
and stopping biofilm from forming, especially when brushing and flossing aren't enough. Chemical
mouthwashes are often prescribed for people who have acute gingival inflammation, periodontal or oral
surgery, or who can't keep their mouths clean enough on their own (Dumitrel et al., 2024).

Chlorhexidine is the most studied chemical mouthwash, and it is still the best choice for keeping
your gums healthy and getting rid of plaque. Chlorhexidine is effective against a wide range of bacteria,
including both Gram-positive and Gram-negative bacteria, some fungi, and viruses. You can get it in
concentrations from 0.12% to 0.2%. It sticks to both hard and soft tissues in the mouth because it has a very
high substantivity. This means that it can keep releasing and continue to kill bacteria even after rinsing
(Poppolo and Ouanounou., 2022).

Chlorhexidine has been demonstrated in various clinical trials to significantly enhance bleeding
scores, gingival inflammation, plaque index, and gingival index, while concurrently diminishing plaque
accumulation. Some short-term medical uses for it where its quick action is most useful are treating acute
gingivitis, periodontal therapy, and postoperative care. However, chlorhexidine's well-known side effects,
like changing the color of teeth and tongue, changing the taste, irritating the oral mucosa, and making
supragingival calculus form more quickly, limit its normal long-term use, even though it works very well.
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So, the best way to use chlorhexidine is for short periods of time while a dentist or oral health professional
is watching. Other products may be better for keeping good oral hygiene over time (James et al., 2017).

Chlorhexidine is a bisbiguanide molecule that is one of the most powerful chemicals used for dental
hygiene. It has strong antibacterial properties. It has different effects on microbial cells, and its function
changes depending on how much there is. When used in small amounts, chlorhexidine may stop bacteria
from growing. Phosphate groups with a negative charge are found in the cell walls of bacteria. These groups
are held together by positively charged chlorhexidine molecules. The interaction makes it harder for
bacteria to grow and metabolize by making the cell wall more permeable and messing with important
membrane transport processes (Thangavelu et al., 2020).

Chlorhexidine becomes bactericidal at doses exceeding a specific threshold. The bacterium's cell
membrane is badly damaged, and proteins in the cytoplasm are precipitated as a result of its penetration.
This causes cell death, leaking of intracellular contents, and damage to cells that can't be fixed.
Chlorhexidine is effective against a wide range of oral pathogens, including certain viruses, fungi, and
bacteria (both Gram-positive and Gram-negative), as well as facultative anaerobes, due to its broad-
spectrum antibacterial properties (Dinu et al., 2024).

Chlorhexidine is different from other antibacterial agents because it has a strong substantivity.
Chlorhexidine adheres robustly to both hard (dentin and enamel) and soft (oral mucosa, tongue, and salivary
pellicle) oral tissues. After rinsing, it sticks to these surfaces and slowly releases their therapeutic
concentrations over a long period of time, keeping them in the mouth for 8 to 12 hours. Its sustained release
makes it better at stopping plaque from forming and bacteria from coming back. Chlorhexidine significantly
facilitates the control of gingival inflammation, prevents the development of plaque biofilm, and reduces
microbial load through its prolonged substantivity and synergistic bacteriostatic and bactericidal properties
(Fiorillo., 2019).

Effect on Plaque and Gingiva

A lot of clinical studies show that chlorhexidine is very good at reducing inflammation in the gums and
dental plaque. Chlorhexidine is the best chemical mouthwash because many randomized clinical trials have
shown that it lowers plaque and gingival index scores by a lot. It stops the growth of plaque biofilms and
the spread of bacteria on tooth and gum surfaces because it is very sticky and has a strong antibacterial
effect (Pandiyan et al., 2022).

Chlorhexidine is a great short-term treatment for people who can't manage plaque mechanically,
like those with acute gingivitis, post-periodontal or oral surgery care, or those with motor skill problems.
Chlorhexidine speeds up the healing process and makes periodontal results better in these cases by lowering
the number of germs, reducing inflammation and bleeding in the gums, and making the healing process
easier overall (Polizzi et al., 2020).

Limitations

Chlorhexidine is useful, but it can't be used for a long time because it has a lot of side effects. Some of these
symptoms are changes in taste that are unpleasant or different, discoloration of the teeth and tongue,
irritation or pain of the oral mucosa, and a higher chance of getting supragingival calculus. Patients may be
less comfortable and less likely to follow the rules if they have side effects like this. This makes it less
likely that they will be able to continue using the medication. Because of this, chlorhexidine is best used
for short periods of time for medical purposes under the supervision of a doctor. It is not suitable for daily
use (Brookes et al., 2020).
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Herbal Mouthwashes

As more people want natural and holistic oral health products, more people are using herbal mouthwashes
as an extra way to reduce plaque. The plant extracts and essential oils that go into making these
mouthwashes were used in medicine a long time ago. Herbal mouthwashes are better for everyday use over
the long term because they are less likely to contain alcohol and have fewer side effects (Cai et al., 2020).

Herbal mouthwashes often contain a mix of herbs and spices, such as neem, miswak, green tea,
clove, cinnamon, chamomile, and aloe vera. These plants are well-known for their antimicrobial, anti-
inflammatory, antioxidant, and wound-healing properties. Their antibacterial properties help stop plaque
from forming by stopping dental infections from growing. They also help with swelling and bleeding in the
gums (Refaey et al., 2024).

Clinical trials have shown that chemical mouthwashes work just as well as herbal mouthwashes to
reduce plaque buildup and improve gingival health in cases of mild to moderate gingivitis. Herbal
mouthwashes are more likely to be accepted by patients, are easy to use, and don't change the taste or stain
teeth. But their effects might take longer to show. Standardized preparations and superior clinical trials are
essential due to the variability in the efficacy of herbal mouthwashes, which may depend on formulation,
concentration, and the quality of herbal extracts (Talebi et al., 2022).

Common Herbal Ingredients

Herbal mouthwashes often contain extracts from plants like neem, salvadora persica, green tea, clove,
cinnamon, chamomile, aloe vera, and other healing herbs. Because these natural ingredients are good at
fighting bacteria and inflammation, they are great for use in dental hygiene products. Some of these herbs
also have properties that help wounds heal and fight free radicals, which helps reduce inflammation in the
gums and keep them healthy overall (Mosaddad et al., 2023).

Effect on Plaque and Gingiva

Several herbal mouthwashes have been shown in clinical trials to work just as well as chlorhexidine for
mild to severe gingivitis. They lower plaque and gingival index levels. Their anti-inflammatory properties
greatly improve the health of the gums (Sinha et al., 2024).

Advantages

Herbal mouthwashes are fine to use every day because they don't usually cause problems and won't stain
your teeth. You won't get sick of the taste of these mouthwashes after using them every day for a long time,
unlike artificial mouthwashes. These benefits are especially helpful for people who are sensitive to the side
effects of chemical agents, which makes patients more likely to follow their treatment plans. The importance
of standardized and evidence-based products is highlighted by the variability in clinical effectiveness of
herbal mouthwashes, which may depend on the formulation, concentration, and quality of the herbal
extracts employed (Duane et al., 2023).

Comparative Evaluation (Senkalvarayan et al., 2023)

Parameter Chemical Mouthwashes Herbal Mouthwashes
(Chlorhexidine)
Plaque reduction Very high Moderate to high
Gingival inflammation Very effective Comparable in many
studies
Onset of action Rapid Gradual
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Side effects Common with long-term use Minimal
Suitability for long-term Limited Suitable
use
Patient acceptance Moderate High

Overall, chlorhexidine remains superior for rapid and intensive plaque control, while herbal
mouthwashes offer a safer alternative for maintenance therapy.

Clinical Implications

Chlorhexidine works best for short periods of time in emergencies or after surgery because it kills bacteria
so well. Herbal mouthwashes may work better for long-term plaque control for people who are sensitive to
chemicals or who prefer natural ways to take care of their mouths. Dentists should tailor mouthwash
prescriptions to each patient's unique clinical situation, how long they plan to use it, and their own
preferences in order to get the best possible oral health results (Takenaka et al., 2022).

Limitations of Current Evidence

There are a number of problems with the current evidence, even though more studies are comparing
chemical and herbal mouthwashes. The short duration of many clinical trials makes it hard to judge how
well and safely a treatment works overtime. Comparing research is difficult because herbal formulations
are very different from each other in terms of plant sources, extraction methods, and concentrations. The
statistical power and generalizability of findings are further compromised due to the utilization of small
samples in numerous studies. The lack of standardization in outcome measures makes it even harder to
understand and compare results. To ascertain definitive conclusions, we require additional high-quality
randomized controlled trials employing standardized herbal mixtures and uniform clinical assessment
criteria (Pathan et al., 2017).

Conclusion

Herbal and chemical mouthwashes are both excellent adjuncts for plaque control and the management of
gingival health. Chlorhexidine is the benchmark for short-term antibacterial effectiveness, whereas herbal
mouthwashes offer a tolerable and patient-friendly option for prolonged use. A patient-centered, evidence-
based methodology should lead the choice of mouthwash in clinical practice.
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