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ABSTRACT:

Chewing gum, often known as medicated chewing gum (MCG) or non MCG is a medicine delivery technique that is expected to develop further in current
research and appear to become more standardized in the future industry. It can deliver nutrients or pharmaceuticals. MCG is intended to function as an extended
release dose form that releases the medication continuously. Chewing gum-like materials, also known as masticatory resins, date back 5000 years, but the ancient
Greeks used to obtain a chewable resin from a tree called mastic. In Finland and Sweden, resin fragments have even been discovered with tooth traces. Regular
gum chewers report lower levels of stress and chewing gum has been shown to lower anxiety and stress brought on by an acute social stressor, but other studies
have not found a decrease in either. Chewing gum may lessen symptoms of depression, a stress-related illness, if it can lower stress levels. Remarkably, gum was
more effective in reducing depression than antidepressant medication alone in a clinical sample of patients with mild-to-moderate depression. Chewing gum for
two weeks has been shown in a nonclinical population to lower stress, anxiety, and depression among university employees and students.
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Introduction:

Chewing gum, often known as medicated chewing gum (MCG) or non MCG is a medicine delivery technique that is expected to develop further in
current research and appear to become more standardized in the future industry. It can deliver nutrients or pharmaceuticals. MCG is intended to
function as an extended release dosage form; delivering a steady release of the medication it contains [1]. Chewing gums were first marketed in 1848
after the Sapodilla tree's fruit was harvested. After boiling spruce tree sap and adding sugar, flavour, and fillers, John Curtis and his son rolled the
mixture to create masticatory sticks, which they then wrapped in paper and marketed. As their business grew, the son realized they needed to upgrade
both the business and the machinery, so he created a device that could generate gums in large quantities. Doctor William F. Semple of Ohio granted the
first chewing gum patent in 1869[2, 3]. Chewing gum and stress reduction is one topic that has drawn a lot of interest. Stress is a significant problem
for the general public as well as for particular clinical groups. It is a growing issue in a variety of particular contexts, including the workplace and
educational institutions [4, 5]. Regular gum chewers report lower levels of stress and chewing gum has been shown to lower anxiety and stress brought
on by an acute social stressor, but other studies have not found a decrease in [6, 7, and 8]. Chewing gum may lessen symptoms of depression, a stress-
related illness, if it can lower stress levels. Remarkably, gum used with antidepressant medication lowered depression more than medication alone in a
clinical sample of patients with mild to moderate depression [9, 10, 11, and 12]. Chewing gum for two weeks has been shown in a nonclinical
population to lower stress, anxiety, and depression levels in university employees and students [13, 14]. In conclusion, it seems that the data supporting
gum's ability to reduce chronic stress is stronger than that supporting its ability to reduce acute stress [15]. It is yet unknown whether a one-day
intervention will lessen stress, anxiety, and depressive symptoms in a sample of working individuals given this disparity between short- and long-term
effects. Medicated chewing gum is a solid, single-dose product that needs to be chewed rather than eaten; it includes one or more active chemicals that
are released during chewing [16]. Chewing gum has been used all across the world since ancient times, when people realized how much fun it was to
chew a variety of materials [17]. A thousand years ago, the Mayan Indians chewed tree resin from the sapodilla tree to clean their teeth and freshen
their breath. The development of the synthetic gum bases that are still in use today was facilitated by the scarcity of natural gum bases during World
War Il. Herbal chewing gum is a special kind of medicine delivery that can be applied topically to treat oral conditions or absorbed systemically
through the oral mucosa. It has an active pharmacological component in its gum basis. Herbal chewing gum is believed to be a means of providing
active compounds that improve nutrition and general health, or a method for administering medications [18].Chewing gum is a fun activity. Chewing
gum is a portable way to administer medication. A chewing gum's gum core usually has one coating or none at all. Chewing gum requires no
preservatives and has comparatively low water content.

Health Benefits of Chewing Gum:

1. Gum improves memory.
2. Chewing gum reduces the symptoms of stress.
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3. Gum helps people control their weight.

4. The gum aids with digestion.

5. Chewing gum is good for your teeth.

6. Chewing gum promotes improved oral hygiene and helps prevent foul breath.
7. Gum aids with quitting smoking.

8. Deal with halitosis [19].

Types of Chewing Gums:

Among the most often eaten flavours are mint, peppermint, spearmint, wintergreen, cinnamon, licorice, sour apple, cherry, grape, orange, watermelon,
strawberry, lemon, and blueberry. Chewing gum comes in a variety of shapes, sizes, and tastes. Although gum can take many different shapes, it
usually takes the shape of a little stick or wad. Chewing gum is essentially made by combining a water-insoluble phase with a water-soluble phase of
food colouring, sweeteners, and tastes. There are several types of chewing gum designed for dental hygiene. Gums are used to freshen breath, clean
teeth, and whiten teeth [20].

1.  Medicated gum[21]:
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2. Bubble gum[22]:

3. Tube gum [23]:
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4. Ball gum [24]:
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3. Tabgum:

4. Nicotine gum[25]:

5. Wrap gum:

6.  Sugar free gum[26]:

Epidemiological surveys of stress at work and in education:

Stress has a significant financial and personal cost; according to data from the UK's HSE website, 400,000 of the 1,152,000 work-related sickness cases
that occurred there in 20102011 were stress-related. In a similar vein, 85% of college students surveyed by Princeton Review and Wrigley [27].
Reported feeling anxious and stressed before exams. Given that chronic stress has been linked to bruxism and that abbreviated progressive relaxation
training, which involves tensing and relaxing different body parts (much like chewing), has been shown to reduce stress , it would appear that clenching
the jaw muscles is a normal response to stressors that may lessen the severity of experienced stress[28,29].

Composition:
Chewing gum is made out of a blend of natural and synthetic materials, including water-soluble bulk material and water-insoluble gum bases. These

two sections are in charge of transporting various ingredients [30, 31].

The non-nutritive portion of gum that does not dissolve when chewed is called gum base. Modern gum bases employ either very little or no natural
rubber; 15-30% of chewing gum is gum base. Gum bases are a mixture of natural gums, latex, plastics, solid paraffin, and beeswax [32].
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Elastomers are polymers that are flexible against breaking or cracking due to their strong elasticity and elongation capabilities. Chewing gum formulas
use a variety of materials, including natural and synthetic elastomers. The kinds and quantities of elastomers determine how well the formulation
process works [33].

Emulsifiers can increase softness and the production of bubble gum by allowing two insoluble phases to disperse within one another. It helps with the
hydration impact while chewing as well as blending and softness throughout shelf life [34, 35].

Chewing gum composition can be softened and made more consumer-friendly by adding plasticizer. By adding fluidity, decreasing brittleness, and
softening the elastomers, it enhances gum texture [36].

Chewing gum composition can be softened and made more consumer-friendly by adding plasticizer. By adding plasticity, decreasing brittleness, and
making the elastomers softer, it enhances gum texture [37, 38, and 39].

6 Problems Associated With Manufacturing Chewing Gums:

1. the most frequent processing issues are sticking, picking, laminating, and capping [40]

2. One issue with the first approach is that an excessive amount of moisture in the matrix may result in a low viscosity, which lowers the compressive
and shear forces; in fact, more gum base particles are more likely to separate and float [41].

3. It may be challenging to regulate the drug's precision and consistency when it is heated or melted [41].

4. It is challenging to create hygienic conditions for MCG production [41].

5. In the second approach, the gum's moisture content could clog the punches and blades of the equipment, screens, surfaces, and wall of the chamber
[40].

6. The second technique stops gum pieces from forming by caking and balling the gum [41].

7. The third way makes it difficult to discharge the finished compressed mass from the mixer; it may stick to punches and get jammed up in the tubes
[42].

8. The process of creating a low-calorie chewing gum has produced a chewy, unsatisfactory texture, and an off-taste [43].

9. The compound's constituents have an unpleasant taste and a bad door.

10. Sugar lumps or patches could show up in the finished texture and give off an unpleasant vibe.

11. The mucosa may get irritated by some active substances and agents.

12. Using a high temperature to help mix the gum base can cause other ingredients to go bad [43].

13. To prevent gum hardness, water must be removed from the finished formulation using sophisticated procedures.

Evaluation Test:
Content Uniformity:

Ten MCGs are chosen at random, and their contents are measured. If each preparation’s content falls between 85% and 115% of the average content, it
will pass the test; if it falls outside of this range, it will fail.

Mass Uniformity:

Twenty MCGs are chosen at random and weighed; the average mass should not differ by more than two single masses.

Dissolution Test:

The purpose of mastication devices is to mimic how people chew. The following test is required in order to simulate a drug release in these apparatus or
devices.

A portion of MCG is put in the chamber of a device that has the following components in order to measure the rate at which the active elements in
MCG dissolve:
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1. a chamber for chewing.
2. Horizontal pistons with sealed rings and
3. A vertical piston, Horizontal pistons chew MCG, while vertical pistons restore it [44].

The pace of the apparatus and the pistons' movements should be regulated during each chewing cycle to avoid interfering with one another's function.
In reality, the teeth and tongue are replaced by horizontal and vertical pistons, respectively.

Two pistons, a reservoir, a thermostat, and a control of the chewing chamber's rate make up one of the earliest chewing machines built by Christrup and
M@iller. A new chewing machine was created. The ribs swirl the dissolving media. The machine has a 20 rpm rotating speed and a 30-cycle-per-minute
cycle frequency [45].

Wintergreen (Kvist et al.) took into account the impact of occlusal surfaces, rotational and shearing motions, and medium temperature on drug release
in another device they built [46].

A specific volume of dissolution medium is poured into the mastication chamber of the first device that EP used. Phosphate buffer raises the medium's
acidity to pH 6.0, and the temperature should be 37°C + 0.5°C. The piston speed is 60 rpm.

A portion of MCG or the entire gum is put into the chamber, the technology is adjusted, and the process is initiated. A typical individual chews 60
times per minute. A sample of the dissolution medium is made after the machine stops at a predetermined time, the remaining gum is removed, and the
content of the active agent or agents is ascertained using an appropriate method. Following each sampling, the dissolution medium may have been
swapped out for a brand-new medium so that the dilution factor can be computed. It was also possible to ascertain the amount of active agent or agents
present in the gum residue. Three MCGs are subjected to this test three times.

Factors affecting release rate and amount:

The amount of active components and their unique chewing properties, in addition to formulation parameters, affect the drug's release from MCG both
in vivo and in vitro.

1. Water solubility: Drug release occurs at the end when the active ingredient is water soluble, as opposed to other active ingredients with only weak
water solubility. Lipid-soluble drugs experience more release issues than others because they are bonded to gum bases and lipophilic substances and
release gradually into the oral cavity.

2. Formulation factor: The drug's release is impacted when active components are combined with hydrophilic or hydrophobic molecules. Formulations
with slower release profiles frequently exhibit more complete drug release, while faster release does not always equate to more complete drug release.

3. Physicochemical properties: Highly lipid-soluble compounds are released into the gum base first, followed by saliva. Compounds that are more
soluble in saliva will be released right away within a few minutes of chewing. When it comes to drug release and absorption through the mucosa, the
stability of gum base and its constituents against salivary enzymes, molecular mass, and ionization are crucial.

4. Personal traits: The release of active substances is influenced by the speed, intensity, frequency, and kind of chewing features of each individual;
EP suggests 60 chews per minute for the proper release of active components. However, the duration of MCG retention in the mouth also affects how
many chews are necessary; in clinical trials, this duration is typically around 30 minutes. These variations result in different medication release
outcomes [47, 48].

Stability:

Compared to other oral components, chewing gum has lower moisture content and is less reactive, making it a very stable product [49].

The shelf life, storage conditions, and impact of certain additives that impress stability present a significant difficulty in the manufacturing of chewing
gum. Even though a small amount of water in chewing gum is found to be an annihilator and hazardous for other ingredients, no water can be used in
the manufacturing process because it can cause the growth of microorganisms and chemical degradation. However, water can also be bound to other
compounds, making it not readily available to active agents.

Antioxidants are required to prevent the medicine from oxidizing, but preservatives are not necessary because of the low water content [50].

Gum base and xylitol are essential bulking agents for maintaining water content without noticeably changing at low or high atmospheric moisture

concentrations. These chewing gums can be manufactured with additional desirable chemicals and active agents, and they remain stable in harsh
environments. When it comes to these gums' moisture stability, no stiffening, compacting, or softening is seen.
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Additionally, xylitol would improve the gum's storage stability, which implies that under both high and low humidity levels, the gum's water content
stays at a desirable level and its softness, flexibility, elasticity, and splitting do not significantly alter. These alterations are caused by xylitol's impact on
the crystalline structure and its capacity to bind water.

Since chewing gum shields the active ingredient from light, moisture, and oxygen, its stability is generally good. By increasing other powers, it is
possible to avoid using high temperatures to facilitate mixing for some heat-sensitive components.

Certain chemicals can be coated or encapsulated with appropriate materials to reduce the amount of contact between compounds and avoid undesirable
reactions between them. [51].
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