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Abstract. The paper discusses how different components in toothpaste relate to dental health as
a whole. This was done by using a case study of Marvin's Toothpaste. It reviewed the functions
and efficiencies of key ingredients concerning oral hygiene. The research seeks to shed more
light on the best formula of toothpaste for better dental health.
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1. Introduction

The issue of toothpaste ingredients and their relation to dental health has become a very important area
of research. The essay tries to discuss how the different components in toothpaste, focusing primarily
on Marvin's Toothpaste, contribute to dental health. Generally, abrasives, fluoride, detergents,
antimicrobial agents, and flavoring agents—all having different ways of maintaining oral health—make
up the very major constituents of toothpaste.

Abrasives such as calcium carbonate and hydrated silica are responsible for the mechanical removal
of plaque and stains from the teeth. This is by scraping off the deposited material on tooth surfaces,
hence preventing plaque formation and giving a clean appearance to the teeth. Fluoride is another vital
ingredient necessary in the prevention of tooth decay. It hardens tooth enamel, aids in the
remineralization of early carious lesions, and thus increases resistance of teeth to acids produced due to
bacterial attacks. This preventive effect conveys outstanding importance in reducing the prevalence of
caries.

Used in toothpaste compositions, detergents are to permit dispersion of the product over teeth and to
create a foam during brushing. The foaming action aids in spreading the paste around and is important
because it increases the effectiveness of cleaning toothpaste. Additional ingredients are antimicrobial
agents like triclosan against plaque and for the control of gingivitis. These make the mouth's microbial
burden less, and hence the prevention of gum disease. However, the overall safety and environmental
impact of such agents remain controversial in terms of health and the environment because they have a
potential long-term effect.

Toothpaste also contains flavoring agents and sweeteners for eliciting better taste sensations in the
process of brushing. These materials will make the user more compliant with brushing routines and thus
eventually pass more benefits to oral health. Thus, the overall effectiveness of a toothpaste product will
depend not only on active ingredients but also on how much users like its use.

© 2025 The Authors. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
(https://creativecommons.org/licenses/by/4.0/).
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Marvin's Toothpaste is a recent innovation in dental care, combining sources of fluoride, abrasives,
antimicrobials, and flavors for maximal user satisfaction. Its formulation provides an attempt to
maximize efficacy while improving the satisfaction of the user. The essay below will analyze Marvin's
Toothpaste to assess the safety, efficacy, and overall impact of the ingredients put into form. This may,
of course, be helpful in the discovery of consumer preferences and in guiding future product
development.

Thus, Marvin's Toothpaste is a case under scrutiny; the quest is to find out how certain ingredients
help improve dental health. By meticulously scrutinizing what Marvin's Toothpaste is made of and how,
this essay shall look for more-effective dental care and possible impacts that the given measures may
have on the general health of a patient.

2. Literature Review

Knowing the effects of toothpaste ingredients on dental health appropriately requires delving into studies
conducted earlier over the main ingredient in oral healthcare products: fluoride. The contribution of
fluoride toward dental health is well documented; its effect, in substantial measures, on enamel
remineralization and caries prevention is well established. Fluoride is associated with fluorapatite, a
more decay-resistant variant of enamel. Indeed, according to Fejerskov et al. (2016), the process makes
the enamel more resistant to demineralization because of its action of strengthening it from acidic
bacterial byproducts. It is well known that fluorapatite has more resistance to acid attacks than
hydroxyapatite, which is the mineral of normal enamel, therefore decreasing the risk of caritis and tooth
decay. In this regard, Marino et al. (2015) conducted a far better review on this topic in 2015, clearly
establishing the efficacy of fluoride toothpaste in lowering caries rates in both children and adults. Their
results stressed that the incidence of dental caries was significantly lowered when fluoride toothpaste
was used regularly, thus reinforcing fluoride's role in preventive dental care.

These studies reiterate that fluoride plays a vital role in dental health through the ability to enhance
the strength and resilience of tooth enamel anti-cavities and tooth decay. Therefore, it forms an integral
ingredient in toothpaste. A constant message from these studies undoubtedly confirms that fluoride is
not only beneficial but also a necessity for effective oral hygiene. Consequently, a lot of research
evidence exists to support the inclusion of fluoride within toothpaste formulations; it has now become
one of the cornerstones of preventive dental practices in securing long-term oral health.

Abrasives are important adjuncts in toothpaste, formulated to help remove plaque and extrinsic tooth
stains. Common abrasives such as calcium carbonate and hydrated silica are sometimes used since they
physically scrape away debris from the tooth's surface. As Burt (2005) described, these abrasives indeed
contribute to the complete removal of plaque and stain reduction. Meanwhile, Burt also pointed out that
the excessive use of it may wear away the enamel. This makes the issue of enamel erosion risky in that
there has to be a balance within the toothpaste formulation so that abrasiveness is enough to work yet
not damage dental health. Recent papers such as Gordon et al. (2009) put more weight on the importance
of this balance by recommending formulations that will maintain appropriate cleaning but also reduce
risks of damage to the enamel. The other essential components of toothpaste that help combat plaque
and gingivitis are the antimicrobial agents—of which triclosan and chlorhexidine are among the most
common. As referenced by Van der Weijden and Hioe (2005), triclosan has been clinically shown to
reduce plaque and gingivitis significantly. However, on the downside, due to potential long-term health
and environmental safety issues, triclosan has recently been scrutinized for its use in toothpaste. Schmidt
etal. (2011) report on environmental persistence and potential hazards caused by repeated use, providing
key points and room for discussion on whether triclosan should remain an ingredient of choice in oral-
care products.

Another very influential antimicrobial agent in terms of controlling oral bacteria is chlorhexidine.
However, its use is usually recommended for short-term application because it can cause side effects
such as taste alteration and tooth staining, as Pitts (2004) pointed out. These side effects reduce its
general practical uses to those clinical situations where the benefits will outweigh the risks. Although
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abrasives and antimicrobial agents are part of the armamentarium of effective oral care, their use needs
cautious management to optimize dental health with a minimum of potential adverse effects.

Flavoring agents and sweeteners, such as sorbitol and saccharin, are included in toothpaste mainly
to make brushing more pleasurable. According to Dawes, 2003, although these ingredients enhance
acceptability to users and promote compliance with oral hygiene practices, they have very little direct
effect on dental health compared with other ingredients like fluoride and abrasives.

Literature available indicates that toothpaste formulation should seek to maintain a balance: contain
fluoride for protective benefits, effective abrasives, and antimicrobial agents, while ensuring user
satisfaction with flavored sweeteners. This is considered crucial for oral health and user compliance.
Based on this backdrop, the essay evaluates how modern-day formulations of toothpaste adhere to best
practices in oral care, with Marvin's Toothpaste as a case study. It will inform about the efficacy and
safety of ingredient combinations and how well these combinations align with standards laid down for
the effective management of dental health.

2.1. The Critical Role of Fluoride in Toothpaste.

Fluoride is very crucial in toothpaste, with its main role being the protection of enamel and prevention
of caries. Normally, in Marvin's Toothpaste, levels for effective caries prevention are maintained
between 1,000-1,500 ppm. Appropriate concentration levels are very important for the maintenance of
the enamel, being reinforced and more resistant to acidic attacks. As Murray et al. (2009) state, fluoride
combines with tooth enamel's hydroxyapatite forming fluorapatite. This variant of the mineral has
demineralization resistance induced by acid and is integral in preventing dental caries and maintaining
dental health.

Marvin's Toothpaste can, therefore, easily acquire and utilize the fluoride in uniform dispersion
through brushing. Reinforcing this concept is Ten Cate (2006), who explains that fluoride is implicated
not only in the demineralization prevention process but also in the enhancement of remineralization
activities in the early stages of carious lesions. The arresting of tooth decay and the maintaining and
bandaging of weakened enamel, therefore make to restore the damages that have already occurred and
make it possible to rebuild the integrity of the tooth to prevent further tooth decays. This dual
functionality is necessary for maintaining tooth integrity to avoid further decay.

Apart from the effectiveness of fluoride, Marvin's formulation takes into consideration fluoride
stability and bioavailability. The toothpaste incorporates mechanisms to ensure that fluoride remains
active and attaches well to the enamel without breaking down over some time. This fluoride stability
aspect is critical in maximizing fluoride protection benefits and further stands in agreement with the
American Dental Association (2018) statement, which stressed upon the need for stable fluoride delivery
for caries prevention to be successful.

2.2. Role and Safety of Abrasives.

One of the very integral parts abrasives occupy in toothpaste is that it cleans, removes plaque, and purges
off the general surface stains from teeth. However, it needs to be formulated with caution so that it shall
not hurt the enamel. Marvin's Toothpaste includes two abrasives: hydrated silica and calcium carbonate.
The inclusion of these abrasives is based on their effectiveness in cleaning while still being gentle.
Hydrated silica has been particularly reported as polishing without causing too much abrasion.
According to Burt (2005), this silica can remove surface discolorations and polish teeth while
minimizing worn enamel. This makes hydrated silica a suitable choice for daily use because it cleans
well but preserves the tooth structure.

Another abrasive in Marvin's Toothpaste is calcium carbonate, which provides a mild polishing
action. It helps to clean teeth without marring the enamel while supporting oral hygiene. This balance
of abrasives tries to bring about effectiveness in stain and plaque removal, together with preservation,
for protecting enamel. The choice of abrasives shows the required understanding of their role in
maintaining oral health without resulting in related damages to tooth enamel.
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This thus creates a safety issue with abrasives in toothpaste formulation. Highly abrasive abrasives
can cause enamel erosion, which no doubt increases the risk of developing tooth sensitivity and dental
caries. Marvin's Toothpaste takes this into great consideration by formulating its product with controlled
amounts of abrasives. A study by Gordon et al. (2009) showed maintaining a balance between cleaning
efficacy and enamel safety as paramount. It has been noted that such toothpaste, if overly abrasive, is
very damaging to the enamel. This paper shows the important control of the abrasive content to reach a
toothpaste that will be effective but safe for normal use.

2.3. Effects and Risks of Antimicrobial Agents.

Because they control the growth of bacteria that originate plaque, antimicrobial agents are core
components of many toothpaste formulations. Marvin's Toothpaste contains triclosan, a well-known
antimicrobial agent that has been shown to have a definite role in plaque reduction and therefore in
reducing gingivitis. According to van der Weijden and Hioe (2005, triclosan is responsible for a
significant reduction in plaque accumulation and gingival inflammation by acting against the causative
bacteria of oral diseases. This therefore places Triclosan as an active ingredient in the protection of
gingivitis and the overall oral health, whereby its efficacy has been established in managing the
microbial elements of dental-related abnormalities.

However, incorporating it inside the toothpaste itself immediately raises concerns of long-term safety
and environmental impact. Schmidt et al. (2011) noted that the risk from triclosan use via toothpaste is
manifold and of greatest significance worldwide in terms of the emergence of bacterial resistance and
environmental contamination. Another problem with the overuse of these antimicrobial agents is that
they would be leaving behind resistant bacterial strains; in most kinds of infections, the treatment will
not be effective against those strains. Besides, its persistence in the environment causes an ecological
problem, and it accumulates in water systems, which may cause ecologically unsafe effects on aquatic
life. Marvin's Toothpaste formula balances it effectively by incorporating optimum quantities of
triclosan, minimizing its probable risks, and maximizing its potential key benefits. The triclosan used in
the formula adheres to safety guidelines on, as well as regulatory standards, regarding the permitted
maximum amount that can be used in dental products. Keeping such thresholds in mind, Marvin's
Toothpaste seeks to offset some of the essential advantages that come associated with triclosan through
steps meant to compensate for any possible adversary effects.

In addition to these, Marvin's Toothpaste also comprises a few other ingredients which include
fluoride and some essential oils that complement the antimicrobial activity of Triclosan. Fluoride does
play its role in strengthening the enamel and preventing its decay, hence being an extra defense against
cavities. Essential oils have their innate antimicrobial properties and further assist in controlling oral
bacteria. It enhances the effectiveness of toothpaste. Resulting in this synergistic approach that creates
a more complete oral care product for addressing multiple parameters of dental health.

2.4. Function of Flavoring agents and sweeteners

Flavoring agents and sweetening agents are essential ingredients in the formulation of toothpaste since
they enhance the sensory experience to achieve client satisfaction. Marvin's Toothpaste uses sorbitol
and saccharin for the improvement of taste and, therefore, user appeal. This factor is very critical in
encouraging the frequency of brushing. According to Dawes, 2003, these ingredients contribute a lot to
the overall experience when one is brushing their teeth; thus, it will be pleasurable and encourage its
consistent use.

Sorbitol is added to Marvin's Toothpaste as a sugar alcohol for dual purposes: sweetening and
texturizing. It gives a nice taste without causing dental caries or other problems associated with sugar
consumption. The sorbitol ensures a pleasant texture to the toothpaste, making it easier to squeeze out
and spread on the teeth. This enhanced texture is the reason for proper brushing: it makes the toothpaste
coat the teeth very well, so cleaning then proceeds effectively. Moreover, sorbitol itself does not ferment
into acids, keeping enamel from deterioration and causing decay.
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It does not add any amount of calories to this non-caloric sweetener that improves the taste of
toothpaste. The saccharin improves the taste and also avoids the risks associated with fermentable sugars
or the acid production that results in tooth decay. To another related aspect, saccharin doesn't break
down to destructive acids; hence, it doesn't support cavity formation and therefore can be used to
maintain oral health.

Although sorbitol and saccharin have a minimal direct action on dental health compared to active
ingredients like fluoride and abrasives, their role in the promotion of oral hygiene itself is imperative.
These ingredients enhance the sensory appeal of the toothpaste, critical for user compliance. A more
pleasant brushing experience will encourage users to brush regularly—a factor key to effective oral
hygiene practices. Incorporating sweetener and flavoring use is thus a calculated professional approach
in toothpaste formulations that appeals most to the end-users. That would attract people, mostly children,
who otherwise might be careless with oral care, to brush their teeth regularly. It is user-oriented and
could ensure repeated applications, thereby laying the groundwork for regularity in habits leading to the
prevention of dental problems and the maintenance of long-term health.

The formulation of toothpaste with safe, non-fermentable sweeteners aligns with broader health
objectives and safety concerns. Avoiding such sweeteners as acting as a substrate for tooth decay allows
manufacturers, like Marvin's Toothpaste, to address basic needs at the level of immediate sensory
experience while serving longer-term dental health. This comprehensive approach to toothpaste
formulation will durably support not only the enjoyment of brushing but also the very fundamental goal
of effective oral hygiene.

Table 1. Marvin's Toothpaste Components and Their Functions

Section Key Components | Roles and Functions Additional Notes
-Protects enamel
. -Enhances
The Critical -Prevents caries remineralization of early
. Fluoride (1,000- -Combines with . .
Role of Fluoride . carious lesions
. 1,500 ppm) hydroxyapatite to form L
in Toothpaste : L . -Maintains and restores
fluorapatite, which is resistant . .
: . enamel integrity
to demineralization
-Cleans and removes plaque -Hydrated silica is
Role and Safety Hydr.ated Silica -Rerpoves surface stains effect}ve yet gentle
of Abrasives Calcium -Polishes teeth -Calcium carbonate
Carbonate -Balances cleaning and provides mild polishing
enamel safety without harming enamel
-Controls bacteria growth
Effects and . -Reduces plaque and -Triclosan is regulated for
. Triclosan o
Risks of . gingivitis safety
. . Fluoride L
Antimicrobial A - Strengthens enamel -Essential oils enhance
Essential Oils . . . . .
Agents -Complements antimicrobial | antibacterial properties
activity
-Sorbitol provides
Function of -Enhances taste and texture sweetness and smooth
Flavoring Sorbitol -Encourages regular brushing | texture
Agents and Saccharin -Non-fermentable, reducing -Saccharin enhances taste
Sweeteners risk of tooth decay without promoting
cavities
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3. Research Gap

3.1. Fluoride Content

Fluoride has an established role in toothpaste, best rested on research showing its efficacy in preventing
dental caries through enamel remineralization. Examples are the Limeback (2019) and Marinho et al.
(2021) early studies that played a very significant role in establishing a function for fluoride-
strengthened tooth enamel for the reduced occurrence of caries; however, some relevant lacunae exist
for research to fill out the complete picture of its long-term effects and possible alternatives.

Although well documented, the benefits of fluoride are not matched by a similar amount of quality
research into its long-term safety related to possible systemic effects resulting from protracted exposure.
Actually, most publications consider the short-term benefits of fluoride for caries prevention. Based on
this, there is an important need for longitudinal studies of health effects from fluoride in toothpaste when
consistently used. This should include the investigation of possible risks from excessive fluoride intake
to conditions such as dental fluorosis and links to other systemic health issues. These concerns should
be addressed with respect to the safety of using fluoride throughout a lifetime.

While effectiveness is demonstrated across all populations, individual variability in response to
fluoride has not been well studied. Individual factors, such as genetic variation, intake of fluoride
through diet, and exposure to fluoride by region, may alter the efficacy of fluoride. For instance, those
people who are living in high fluoride content areas would absorb the benefits differently compared with
countries featuring low levels of fluoride. Studies are required to find out factors affecting fluoride
efficiency and recommendations based on individual needs and conditions.

Another critical research gap is the pursuit of alternatives to fluoride in view of increasing concerns

related to environmental and health effects. With growing interest in possible environmental
contamination and antimicrobial resistance by fluoride, for instance, new alternative ingredients are
being searched for. In this respect, compounds such as xylitol, which exerts caries-reducing properties,
or innovative formulations with bioactive glass could function as suitable alternatives. From this
perspective, efficacy, safety, and acceptance of application should be researched for the development of
new and sustainable caries prevention concepts.
Also, most of the research done on fluoride found no in-depth details on its interactions with other
toothpaste components. Well documented might be the role of fluoride in remineralization, but how it
works together with abrasives such as hydrated silica or calcium carbonate and antimicrobial agents like
triclosan is little explored. Interactions among these ingredients can impact the efficiency and safety of
toothpaste for comprehensive oral care without damage to enamel integrity.

3.2. Abrasives

Hydrated silica is used as the main abrasive in toothpaste because of its mildness and thus its efficiency
in removing plaque and stains while being gentle on enamel. Marvin's Toothpaste uses this ingredient
since it is less abrasive than other alternative abrasives like calcium carbonate, which might be erosive
to enamel in case of excessive use (Harris, 2021; Klotz et al., 2020). Despite the mentioned benefits,
glaring research gaps remain.

First, while existing studies do indeed confirm that hydrated silica confers immediate benefits, there
is a general lack of long-term studies on its effects. In this regard, further research in the form of
longitudinal studies is required to determine whether hydrated silica remains persistently mildly abrasive
and what effect it continues to have on the enamel over longer periods of time. Second, comparative
research is limited: few studies have directly compared the effects of hydrated silica with those of newer
abrasives. Knowing how hydrated silica stands against emerging abrasives, like new silica compounds,
is important in forging the best possible care for teeth as toothpaste formulations continue to change. In
particular, the interactions of hydrated silica with other components, such as fluoride and antimicrobial
agents that need further study, may provide a lead to the optimization of toothpaste formulations toward
better efficacy with safety.
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3.3. Surfactants

One of the major ingredients for Marvin's Toothpaste is sodium laurel sulphate (SLS). It is placed in the
product to enable good lathering and allow the paste to spread easily over the mouth. Being a kind of
surfactant, SLS produces adequate lather in order to allow the spreading over some area of teeth, which
abrades and rubs against the surface of many teeth to clean the teeth up properly through the removal of
debris. Liao (2022) of the Oral Health Journal informs that the very enhancing cleaning power of
toothpaste is given from lathering because of SLS in high optimal values.

Despite the overwhelming benefits of SLS, mucosal irritation developing after SLS exposure has
been reported in several studies. In his work published in the Journal of Clinical Periodontology, Scher
et al. (2019) claim that the ingredient is sensitizing the oral mucosa to an irritated feeling in sensitive
individuals. The irritation will cause a burning or dry sensation among the patients, hence the need to
be worried if it is extensively used.

3.4. Antibacterial Agents

Triclosan is added to Marvin's Toothpaste as an antibacterial agent to control the growth of bacteria and
reduce plaque formation. It has been used in oral care products because of its efficacy in controlling
plaque-causing bacteria and those responsible for gingivitis. Smith (2018), in Journal of Periodontology,
supports the use of triclosan with respect to plaque reduction and improvement of health gum.
Nevertheless, in recent times, safety and environmental concerns related to triclosan have increased.
Recent publications have questioned long-term potential consequences from triclosan exposure,
accompanied by associated reviews by regulatory bodies and preferential changes to other agents.
According to Miller et al. (2021), in an article for the International Journal of Dental Hygiene, some
gaining popularity as substitutes are essential oils, in particular, tea tree oil and zinc citrate. These latter
provide an equivalent antibacterial benefit to that of triclosan with a possibly lower risk of adverse
effects.

Essential oils and zinc citrate have shown efficacy to reduce plaque and gingivitis, as well as alleviate
some of the concerns noted with triclosan. These alternatives could be safer options for toothpaste
formulations as research continues—a broader paradigm in risk reduction and pursuit of improved oral
health through innovative ingredients.

4. Conclusion

Marvin's Toothpaste is a finely crafted product that seeks to balance effectiveness with the safety of the
user by bringing together elements working toward optimization of oral health. The ingredients used in
its formulation have been assessed for their comparative strengths and weaknesses along the lines of its
four key components: fluoride, abrasives, surfactants, and antimicrobial agents.

Marvin's Toothpaste contains fluoride at a concentration of 1000 ppm, which is within the optimal
range recommended by experts to prevent caries effectively. The contribution of fluoride to
strengthening enamel, hence reducing caries, has been highly supported by scientific studies. Quoting
from the Journal of Dental Research, Limeback (2019), states that fluoride promotes enamel
remineralization and increases acid resistance to bacterial attacks. This is further confirmed by Marinho
et al. (2021) in the Cochrane Database of Systematic Reviews, which confirms fluoride's wide-ranging
effectiveness for differing populations. Further studies on long-term fluoridation should be conducted
since it was proved to be most effective, specifically its systemic effects and interactions with the other
components in toothpaste. Abrasives are added to help remove plaque and stain; Marvin's Toothpaste
contains hydrated silica. This is further confirmed by the mild abrasiveness of the abrasive, which allows
it to clean the teeth well while reducing the wearing away of the enamel. According to Harris (2021), in
the Clinical Dentistry Review, hydrated silica has been said to be less abrasive than other materials like
calcium carbonate, which has often contributed to the eroding of teeth's enamel over a long time. Klotz
et al. (2020) in the Journal of Dentistry have also confirmed that hydrated silica protects the integrity of
enamel while cleaning well. More exams were, therefore, called for to establish the long-term effects of
the hydrated silica and probably other abrasives currently with improved safety. . Sodium laurel sulphate
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(SLS) is added due to its foaming agent property, helping the toothpaste smooth spread and making it
clean effectively. Liao, 2022, puts it as an ingredient that will make the toothpaste lather in the Oral
Health Journal. On the other hand, Scher et al. (2019) have concerns in the Journal of Clinical
Periodontology that SLS can cause mucosal irritation. Marvin's Toothpaste will do this by using a
controlled concentration of SLS to mitigate the risk of irritation while still reaping its benefits. Added
to it is triclosan for its antibacterial properties in order to help control plaque and reduce gingivitis.
While Smith (2018) substantiates this in the Journal of Periodontology, its safety for use over long
periods of time and impact on the environment are coming under increasing scrutiny. Some studies, such
as that by Miller et al. in the International Journal of Dental Hygiene (2021), raise the possibility that
other ingredients, such as essential oils or zinc citrate, may have similar antibacterial benefits with fewer
risks. This means further research into safer, more sustainable alternatives should be exercised.

Over all, Marvin's Toothpaste has combined its effective formulation with care for the user. However,
to further improve the formulation, more research is needed on the long-term effects of fluoride and
abrasive safety and, in particular, alternative antimicrobial agents. This focus on the areas can devise a
formula that not only works but also comes under the altering parameters of safety and needs of the user.
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