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ABSTRACT

Toothpaste tablets are small, bite-sized chewable tablets
that can be chewed into a paste before brushing and they
are showing a similar effect as traditional oral toothpaste.
The research aimed to design, formulate and physio-
chemically evaluate effervescent toothpaste tablets by
direct compressible method since they are an eco-friendly
alternative to traditional toothpaste. The tablets were
prepared in a dosage of 200 mg by direct compression
method. The powder blend was evaluated for various
formulation characteristics such as angle of repose,
compressibility index, Hausner's ratio, and % porosity. The
characteristics  including  weight
variation, hardness, friability, CO2 content, effervescence

post-compression

time, pH, wettability, and foamability were evaluated. The
best formulations were selected based on effervescence
time and foamability with acceptable pre and post-
compression properties that dissolved quickly in water. All
the formulations were evaluated and Fs formulations of 200
mg tablets were selected as the best formulation because of
their physicochemical characteristics. The formulated
effervescent toothpaste tablets were found to be a better
alternative for toothpaste to improve oral hygiene.
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1. INTRODUCTION
1.1 Oral cavity:

The oral cavity, often known as the mouth or buccal cavity, is the first part of the digestive
system to be reached. It is made up of several physically distinct elements that work together
to accomplish multiple functions effectively and efficiently. Lips, tongue, palate, and teeth
are among these features. The mouth cavity is a unique and complicated structure with
multiple different nerves and blood arteries inside it, despite its modest size. Because of its

unique and diverse significance in human life, this complicated network is required®.
Structure and Function:

The oral cavity is neighboring the lips and is composed of two separate regions, the vestibule,
the area between the cheeks, teeth, and lips, and the oral cavity proper!. The lips, two flexible
muscle folds that stretch from the corners of the mouth to the base of the nasal columella
above and the mentolabial sulcus (fold over the chin) below surround the aperture of the oral
cavity (Figure No. 1). There are three anatomic zones on the lip. The outer skin above and
below the vermillion border has adnexal features including hair follicles, eccrine sweat
glands, and sebaceous glands, and is identical to the skin at other sites. The vermillion is a
transitional zone with a thin stratum corneum and an increase in dermal blood vessels, giving

it a reddish-purple appearance?.

Anatomy of the Oral Cavity
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Figure No. 1: Structure of oral cavity
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The oral cavity is the first and most important portion of the digestive system. The mouth
cavity is where the digestive process begins. The mouth cavity is where our food is first

broken down.

Food molecules are broken down and metabolized in the oral cavity at several distinct
locations. Even in a healthy state, the mouth cavity contains a colony of bacteria that, when
disturbed, might cause disease. Microbial flora can be found in many locations within the
mouth cavity, providing them with a home. This flora is divided into several sections, each
containing viruses, bacteria, yeasts, and, in rare cases, protozoa®. The microbial population in
the human mouth is diverse, plentiful, and complex. The oral environment is perfect for the
growth of oral bacteria because it is warm, nutrient-rich, has a constant flow of saliva, and
has a pH that is close to neutral. The microbe is commonly found as a biofilm, which is a
collection of bacteria embedded in an extracellular polymer matrix. This microbial

community lives on a variety of surfaces in the human mouth*,
1.2 Tooth:

Teeth are white, hard structures that are present in the mouth. Teeth of different vertebrate
species are occasionally specialized and employed for mastication. A crown and one or more
roots make up each tooth. The crown is the visible, functional section of the tooth above the
gum line. The root is the invisible component of the tooth that supports and anchors it to the
jawbone. The crowns and roots of different animals have distinct forms in different areas of
the mouth. The teeth on one side of the jaw are virtually identical to those on the opposite

side. The upper teeth are distinct from the bottom teeth and work in tandem with them®.

Humans have two sets of teeth: primary teeth (twenty) and permanent teeth (thirty). The
eruption of primary teeth usually begins at the age of 6 months and continues at a pace of one
tooth per month until the age of 2 or 2.5 years. Subtract 6 from the child's age in months up to
2 years of age to get an approximation of the normal number of teeth for that age. The first
molars normally occur at the age of six, signaling the start of permanent tooth eruption.
Calcification of primary teeth occurs in the womb at 3—4 months, while calcification of
permanent teeth begins at birth and lasts for 8-10 years. Dentin (hard tissue that makes up the
bulk of teeth), cementin (a cement-like substance that anchors dentin to the periodontal
ligament), and pulp are all made up of ectoderm (loose connective tissue containing blood

vessels and nerves)?,
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Structure of the teeth:

Four dental tissues make up your teeth. Enamel, dentin, and cementum are the three hard
tissues. Pulp, or the soft, non-calcified tissue in the center of the tooth that contains nerves,

blood vessels, and connective tissue, is the fourth tissue. (Figure No. 2)

Enamel: In the crown of the tooth, calcified tissue covers the dentin. Tooth enamel is unable
to repair damage caused by decay or wear because it lacks active cells. These problems can

only be fixed by a dentist.
Anatomical Crown. The section of your tooth that is visible. Enamel covers it in most cases.

Gums are a type of gum that is used to (also called gingiva.) Soft tissues that cover and

protect your teeth's roots, as well as teeth that haven't yet erupted.

Pulp Chamber is an acronym for “pulp chamber”. The pulp—the soft tissue at the middle of

your teeth that contains nerves, blood arteries, and connective tissue—takes up this space.
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Figure No. 2: Structure of teeth

e Neck. The point at which the crown meets the root.

e Dentin. Underneath the enamel and cementum is the pulp of the tooth. It has minute
tubules in it (small hollow tubes or canals). When the protective layer (enamel) on the dentin
wears away, the tubules allow heat and cold, acidic, or sticky foods to activate the nerves and

cells inside the tooth, resulting in insensitivity.
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e Bone-in the jaw (Alveolar Bone.) The portion of the jaw that protects the tooth roots.

e A root canal is a procedure that removes the roots of the chamber within the root of a

tooth that contains the pulp; a section of the pulp cavity inside the root of a tooth.

e The cementum, the periodontal ligament is attached to the hard connective tissue that

covers the tooth root®.
Function:

Teeth provide a variety of roles in addition to mastication, such as shaping phonation
kinetics, breathing, preserving a patent airway, and serving as a basis for the face's vertical
dimensions. Different teeth have different roles in different types of chewing, and the entire
group functions as a dynamic entity. It is because of these crucial responsibilities that tooth

loss can be so traumatic’.
1.3 Oral health:

Oral health is defined by the World Health Organization as “the state of not having chronic
mouth and facial pain, oral and throat cancer, oral infection and sores, periodontal (gum)
disease, tooth decay, tooth loss, and other diseases and disorders that limit an individual's
capacity in biting, chewing, smiling, speaking, and psychosocial wellbeing."

Importance of Oral hygiene:

Oral hygiene is the practice of brushing (dental hygiene) and cleaning between the teeth
regularly to maintain one's mouth clean and free of disease and other problems (such as foul
breath)8. Oral hygiene should be practiced regularly to avoid tooth disease and poor breath.
Tooth decay (cavities, dental caries) and gum disorders, such as gingivitis and periodontitis,
are the most frequent types of dental disease®. Brushing twice a day is recommended, but
ideally, the mouth should be cleaned after each meal. Interdental cleaning is just as important
as tooth brushing when it comes to cleaning between the teeth. This is because a toothbrush
cannot reach between the teeth and hence only removes around half of the plaque on the
surface. Floss, fossette, and interdental brushes are some of the instruments available for
cleaning between the teeth; it is up to the person to decide which tool is best for him or her.
Oral hygiene is sometimes associated with white or straight teeth; however, a hygienic mouth
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might contain stained teeth and/or crooked teeth. People may choose tooth whitening and

orthodontics for cosmetic purposes® °.
1.4 Oral care products:

Oral care items are those that are used to clean the mouth, freshen the breath, and keep oral

hygiene in good shape. Because the dentistry sector is growing at a rapid pace.

There are many different types of oral care products accessible in the market. The selection
procedure is made more complicated by the market. Various techniques influence the
decision of oral hygiene products. A personalized approach is at the top of the list and should
be utilized by people to find the ideal formulation of oral care that meets their needs, as
proper selection of an appropriate oral health care product can play a vital role in enhancing
oral health and preventing dental problems. As a result, the current study was done to learn
more about the various aspects that influence oral care product selection, particularly about

the individualized approach to oral care product selection®®.

For many years, oral hygiene products have been widely utilized by humans. Toothpaste and
mouthwashes are the most common health and beauty goods, and demand for these dental
items is considerable. Chemical and botanical goods are included in this category.

As the dental industry develops by day, there are several oral care products available in the

market which includes,
e Toothpaste

e Mouth wash

e Floss

e Toothpowder

e Whitening agent

e Tooth tablet!!
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Toothpaste:

Toothpaste is a gel or paste-based oral hygiene solution that is used in conjunction with a
toothbrush to clean and maintain oral hygiene. It is a widely used dental care product in the
community!?13, Kinds of toothpaste have been around since the beginning of time and are an
essential part of oral health care. The development of toothpaste formulas dates back to 300-
500 BC in China and India. During that time, abrasives such as squashed bone, crumbled
eggs, and clamshells were used to clean teeth. In the nineteenth century, modern toothpaste
compositions were created™®. Although brushing the teeth twice a day is recommended by
most dentists and is highly effective for plaque removal, it is not possible to prevent bacterial
infection. Plaque removal helps to reduce the risk of periodontal inflammation, which is
mostly caused by bacteria or oral flora. To address this issue, it is suggested that the patient
use toothpaste with increased antibacterial activity*2.

Tooth powder:

To maintain oral hygiene, tooth powder is a light powder that is used in conjunction with a
toothbrush. Tooth powder is made in a relatively straightforward manner. The main goal is to
ensure that all of the ingredients are distributed evenly and that no alien elements are

introduced.
Tooth Powder Types:

Whitening Tooth Powder - This powder is used to freshen breath, support gum health, and

minimize mouth inflammation. It's used to whiten and polish a person's teeth.

Natural toothpowder - Ingredients such as sea salt, which acts as an abrasive, natural chalk,
and essential fragrances such as peppermint and eucalyptus are utilized in the natural

toothpowder.

Herbal Tooth Powder - Herbal tooth powder can help with aching or bleeding gums. It’s
possible to use a range of substances. Baking soda, powdered chalk, and white clay are all
common ingredients. Herbal tooth powder has been used for ages, and many people consider

it to be a necessary component of any Teeth Cleaning practice.
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Homemade Tooth Powder - You may make these powders at home as well. Homemade
herbal tooth powder can be advantageous because it costs less and the person creating it

knows exactly what components he is putting in his or his children's mouths®#,
Mouthwash:

They are meant to supplement, not to replace, oral hygiene procedures. They fall into three
categories: antiseptic, plaque-inhibiting, and preventative. Plaque-inhibiting mouthwashes
contain a variety of active ingredients, ranging from antimicrobials (e.g., cetylpyridinium
chloride) and antibacterial agents (e.g., amine alcohol delmopinol hydrochloride) to essential
oils (e.g., thymol, eucalyptol, and menthol combined with methyl salicylate) and preventive
mouthwashes. Antiseptic mouthwash has several advantages, but it also has a few drawbacks,
according to certain studies. In their clinical study, Bescos R, et.al., Mouthwash containing
chlorhexidine was found to cause a substantial shift in the salivary microbiome, increasing
the abundance of Firmicutes and Proteobacteria while decreasing the amount of
Bacteroidetes, TM7, SR1, and Fusobacteria in 36 healthy adults. As a result, more acidic

conditions and decreased nitrite availability are seen in healthy people®®.
Flossing:

Brushing is important but it won't remove the plaque and particles of food between the teeth,
under the gum line, or braces. Although dental floss is more effective than a manual
toothbrush at removing interdental plaque, dental floss as an auxiliary oral hygiene device is
not widely used over the world. According to various statistics, just a small percentage of the

population uses dental floss on a daily basis®®.

The following are the major benefits expected over the original linear floss:
(i) increased user compliance

(ii) Easier handling

(iii) Reduced raw material and string waste

(iv) Increased string length use

(v) Improved string hygiene
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(vi) improved plaque removal efficacy and periodontal condition. As a result, the gadget

investigated in this article?®.
Tooth-Whitening Products:

Tooth whitening (bleaching) is one of the most prevalent and cost-effective ways to cure
tooth discoloration. The majority of individuals value dental aesthetics, particularly tooth
color, and the discoloration of even a single tooth can have a detrimental impact on one's
quality of life. As a result, a study of the literature (limited to aesthetic teeth whitening) was
conducted to offer a wide overview of the efficacy and side effects of various tooth whitening

solutions on soft and hard oral tissues'’.
Toothpaste tablets:

Toothpaste tablets are chewable versions of the paste we've all used since we were children.
That's not entirely true. Simply place one in your mouth, chew it to break it up, then brush as
usual. There are all-natural and vegan-friendly alternatives available, and the tablets crumble

and foam as you brush (no water required)*.

For personal care items in their purchases, consumers place a high value on sustainability and
clean label attributes. Retailers' shelves are stocked with reusable and environmentally
friendly products. Traditional toothpaste tubes, on the other hand, are harmful to the
environment, owing to the packaging materials used. The tubes are constructed of aluminum
and plastic, and they take a lot of time, labor, and recycling to produce. Toothpaste tubes
break down into microplastics over time, posing a risk to the environment as well as human
and animal health. As a result, toothpaste tablets are emerging as a practical solution.
Toothpaste tablets are small, bite-sized chewable that can be chewed into a paste before

brushing, and they’re showing a similar effect as traditional toothpaste.

Toothpaste tablets make use of toothpaste formulations, including xylitol, calcium carbonate,
sodium bicarbonate, and tartaric acid derivatives, without the addition of water. They are
packed in a close manner to medicinal pills. Toothpaste tablets are available in both fluoride
and non-fluoride formulations, also are free of preservatives such as parabens, and can have a
long shelf life inadequate storage conditions. The product can be popular among users

looking for natural products®®.
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Toothpaste tablets are an eco-friendly alternative to toothpaste. These products are beneficial
in terms of portability and resistance to temperature changes. Therefore, users don’t have to
carry around bulky toothpaste tubes, and need not worry about the paste going dry when they
forget to close the cap. Chewable toothpaste tablets are a good option for maintaining oral
hygiene levels while traveling. The containers can be easily stored in small bags, and users

can use them even without a toothbrush for a fast cleansing.

Toothpaste tablets are still not well known among purchasers and they’re not easily available
at large retailers. Also, toothpaste tablets have not yet been approved by organizations such as
the American Dental Association due to a lack of adequate clinical trial data. Fluoride-free
products do not have a very good reputation in the oral care sector due to the potential for an
increased risk of cavities and also, consumers may not be comfortable making the change
from toothpaste to tablets®1°,

1.5 Effervescent tablets:

Effervescent tablets are uncoated tablets that when coming into contact with water, emit
carbon dioxide, which aids in their dissolution. The tablets entirely disintegrate in a few
minutes, and the medicine is available in solution. The chemical interaction between a
carbonate or bicarbonate salt (e.g., sodium bicarbonate) and a weak organic acid (e.g., citric
or tartaric acid) in the presence of water results in the production of carbon dioxide. The
gastric pH is momentarily raised after intake of the medication solution due to the high
carbonate salt concentration, resulting in rapid gastric emptying?.

Effervescent pill compositions typically include a CO> releaser (sodium carbonate or sodium
bicarbonate) and a CO> inducer (adipic acid, malic acid, tartaric acid, ascorbic acid, fumaric
acid, maleic acid, succinic acid, or citric acid). API is either present in the effervescent
granule combination or is transformed to the salt form during the dissolution process if it has
a low solubility. These agents are combined with binders, diluents, and lubricants to make
effervescent tablets, which are then compressed into tablets. Sodium benzoate, polyethylene
glycol, and adipic acid are examples of water-soluble lubricants. The most often used
lubricant, magnesium stearate, is insoluble in water and consequently interferes with the
effervescence process. Disintegrants are not required in the formulation of effervescent

tablets because the disintegration process is aided by in situ CO2?.
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A plasticizer can be used to change the rate of effervescence. Increasing the number of
plasticizers slows down the rate of effervescence. Effervescence can also be modified by
altering the hydrophobicity and hydrophilicity of binders used in the hot-melt extrusion
process. The rate of effervescence is reduced as the amount of hydrophobic binder is
increased. In addition, if a tiny excess of either acidic or alkaline agents is employed, the
effervescence rate will be increased compared to when both agents are used in the same
amount. Furthermore, these effervescent tablets can be coated to deliver drugs to the desired

location in the gastrointestinal tract?.

In comparison to ordinary tablets, effervescent tablets enable a larger dose to be
administered. Because swallowing is not required, patient compliance is improved in both
elderly and pediatric patients. They also allow for better dosing, and because of the evolution
of CO», all substances self-mix. Effervescent tablets are examined for carbon dioxide
concentration, water content, effervescence period, and pH, in addition to the characterization

techniques used for conventional tablets?.
Uses of effervescent tablets: 2324

e Rapid drug action.

e Facilitate the intake of the drug.

e  Optimal compatibility

e Enhanced absorption

e Increase in liquid intake.

1.6 Direct compression technique:

Direct compression is the simplest and most economical method for the manufacturing of
tablets because it requires fewer processing steps of spray-dried had changed the tablet
manufacturing process and opened avenues of direct compression tableting compression is
used to define the process by which tablets are compressed directly from powder blends of

the active ingredient and flow uniformly in the dies & forms a film compact®>2¢,

The phrase "direct compression™ was coined to describe a select group of granular
compounds that have all of the physical properties necessary to be compressed directly into
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tablets without the need for an intermediary granulating phase. As a result, potassium salts
(chlorate, chloride, bromide, iodide, nitrate, and permanganate), ammonium chloride, and

methenamine were the only substances it was utilized for.

The availability of novel excipients, modified forms of old excipients, and the design and use
of new tablet machines have all contributed to the success of the direct compression

technique in tablet manufacturing, particularly for low and medium dosage medications.
Techniques in direct compression:

The procedures involved in the direct compression method of tablet production can be broken

down into three parts.

1. Direct compression technique using induced die feeders

2. Direct compression technique using dry binders and

3. Direct compression technique using direct compression excipients?’.
Application of direct compression:

1. In the manufacture of orodispersible/mouth dissolving tablets: Due to the availability of
improved tablet excipients, particularly tablet disintegrates and sugar-based excipients, this
technique can now be applied to mouth dissolving tablets.

2. For hygroscopic API: Due to the presence of water and heat, wet granulation and dry
granulation techniques cannot be used to manufacture hygroscopic API tablets. As a result, it

is an appropriate technique for this type of API.

3. Low-dose API tablets are also produced using the direct compression method and a direct

compression filler to maintain compatibility.

4. Tablets with a high loading APl and low compatibility are also made using the direct
compression method. By using a direct compression binder, you can get a high level of
compatibility. MCC or Lactose with super disintegrant, for example.?
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2. METHODOLOGY
2.1 MATERIALS AND METHODS
2.1.1 Chemicals and reagents:

Table No. 1: Chemicals and reagents

SR. NO. MATERIALS USE

01. Calcium Carbonate Abrasive

02. Sodium bicarbonate Penetrates the plaque layer

03. Citric acid Effervescent agent

04. Tartaric acid Effervescent agent

05. Sorbitol Humectant

06. Sodium saccharine Sweetening agent

07. Sodium lauryl sulfate Surfactant

08. Sodium starch glycolate Disintegrant

09. Talc Lubricant

2.1.2 Instruments and apparatus:

Table No. 2: Instruments and apparatus

SR. NO. INSTRUMENTS MANUFACTURER

01. Electronic balance Citizen scales Pvt. Ltd, Mumbai
02. Hot air oven Servewell Instruments Pvt. Ltd.
03. pH meter

04. Tablet punching machine

05. Monsanto hardness tester

06. Roche friabilator

Citation: Mirza Prince et al. Ijppr.Human, 2022; Vol. 23 (4): 185-209.




www.ijppr.humanjournals.com

2.2 FORMULATION OF EFFERVESCENT TOOTHPASTE TABLET:
2.2.1 Composition of effervescent toothpaste tablets:

Table No. 3: Composition of effervescent toothpaste tablets

Ingredients F1 F2 Fs Fa Fs
CaCOs 42 42 42 42 42
NaHCOs 52 39 20 15 10
Citric acid 2 4 10 10 10
Tartaric acid 2 4 10 10 10
Sodium saccharin 4 4 4 4 4
Sorbitol 80 80 80 85 90
SLS 10 15 20 20 20
Sodium starch

ycolate 8 10 12 12 12
Talc - 2 2 2 2
Peppermint oil QS QS QS QS QS

2.2.2 Procedure:
e Accurately weighed the required quantity of all the ingredients.

e The above-weighed ingredients were blended using the mortar and pestle to form a

homogeneous powder.

e Then sufficient quantity of peppermint oil (1 drop) is added into the homogeneous

powder and again blended to form granules.
e The granules were dried at 50° C for 15 - 20 minutes using a hot air oven.
e Accurately weighed lubricant (talc) was added into the dried granules and mixed.

e By direct compression method; the above-dried granules were punched using punch size

numbers and shallow convex-shaped effervescent toothpaste tablets were formed.
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2.3 EVALUATION OF EFFERVESCENT TOOTH FOAMING TABLET:
2.3.1 Pre-compression Parameters:

Before compression the flowability properties of granules and powders were characterized by
the angle of repose, flow rate, bulk density tap density, compressibility index also called

carr’s index, percentage porosity, and Hausner's ratio.
The angle of repose:

The angle of repose is defined as the maximum angle possible between the surface of a pile
of powder and the horizontal plane. The frictional force in a loose powder or granules can be

measured by the angle of repose is an indicator of the powder flow property.
tan6=H/R
0 =tan-1 (H/R)
Where,
0 is the angle of repose
H is the height of the pile
R is the radius of the base of the pile
Procedure:

At definite height (H) the funnel was fixed to a stand through which the powder was allowed
to flow. The angle of repose was then calculated by measuring the height and radius of the
heap of the powder which was formed. Care was taken to see that the powder particles slip
and roll over each other through the sides of the funnel.
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Table No. 4: Angle of repose as an indication of powder flow

The angle of repose or degrees Flow
<25 Excellent
25-30 Good
30-40 Passable
> 40 Very poor
Flow Rate:

The flow rate of a powder is defined as the rate at which the particular mass emerges through
the orifice of the funnel of a suitable diameter. By pouring accurately weighed quantities of
granules in a funnel with an orifice of 8 mm diameter, the flow rate of granules of each
formulation was determined. Using the stopwatch record the time required for complete
granule mass to emerge out of the orifice. The flow rate was calculated by the below-

mentioned equation.

Weight of granules

Flow rate =

Time in seconds

Bulk Density:

The bulk density is defined as the ratio of the mass of the powder by the bulk volume in cm?,
The sample was carefully introduced into a 100 ml graduated measuring cylinder. This
cylinder was dropped at 2 seconds intervals onto a hardwood surface 3 times from a height of
linch. The bulk density of each formulation was then obtained by dividing the weight of the
sample in grams by the final volume in cm® of the sample which is contained in the

measuring cylinder. It was calculated by using the following equation.

Mass

Bulk density =

Bulk volumna
Tap Density:

The tap density is defined as the ratio of the mass of the powder by the tapped volume in cm?®.
The sample was carefully introduced into a 100 ml graduated measuring cylinder. This

cylinder was dropped at 2 seconds intervals onto a hardwood surface 100 times from a height
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of linch. The tapped density of each formulation was then obtained by dividing the weight of
the sample in grams by the final tapped volume in cm? of the sample which is contained in

the measuring cylinder. It was calculated by using the following given equation.

Tap density = —

Tap volumnae

Carr’s index:

Carr’s index which is also called as % compressibility index is an indirect method of
measuring the flow of granules using the bulk densities. It was developed by Carr. The %
compressibility of a powder was a direct measure of the potential powder or bridge strength
and the stability of the granules. Carr’s index of each formulation was calculated by using the

following equation®..

T Tap d ity —Bulk d ity
% Compressibility = = ”:;:dsn;r}_ Y %100

Table No. 5: Carr’s Index as an indication of powder flow

Compressibility index Flow

5-15 Excellent

12 -16 Good

18-21 Fair to passable
23-35 Poor

33-38 Very poor

> 40 Very very poor

2.3.2 Post compression evaluation:
Weight variation:

Weight variation was done to check whether different batches of tablets have uniformity.
Weighed 20 tablets individually, calculated the average weight, and compared the individual

tablet weight to average. If not more than two tablets are outside the percentage limit and
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none of the tablets differ by more than two times the Percentage limit, the tablets meet the

test.

Table No. 6: Weight variation specification as per I.P.

Average weight (mg) Maximum % difference
130 or less 10%
130 - 324 7.5%
> 324 5%
Hardness:

The hardness of the tablet was evaluated by using a Monsanto hardness tester. It consists of a
barrel containing a compressible spring held between two plungers. A lower plunger was
placed in close contact with the tablet and a zero reading was taken. By turning a threaded
bolt, the upper plunger was forced against a spring until the tablet fractures. The force of

fracture was recorded. Ten tablets of each formulation were evaluated®®.
Friability:

Roche friability is used to evaluate the friability of 20 tablets from each formulation. Pre
weighed tablets were placed in the friabilator plastic chamber and the friabilator was run for 4

minutes at 25 rpm. All the tablets were dedusted and weighed by the following Formulas®®.

I'nitial weight—Final weight

% friability = x100

Initial waight

Measurement of effervescence time:

One tablet is kept in a beaker having 200 ml of purified water at 20 °C £ 1. If a clear and
transparent solution without any trace of particles is obtained, effervescence time has
finished.

The average measurement of three formulations was recorded and reported.
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Measurement of CO2 content:

Three effervescent tablets were randomly taken where each one is separately added into a
beaker containing 100 ml of 1N H2SO4 solution and the weight change was determined after
the completion of dissolution. The obtained weight difference showed the amount of CO>

released per tablet. The average of all the three tablets was determined and reported*°.
Foamability:

The foamability of the formulated product was estimated by adding a tablet into a 100 ml
graduated measuring cylinder containing the required amount of distilled water. The initial
volume of the measuring cylinder was recorded. Then the measuring cylinder was shaken 10

times. The final volume was recorded after the production of foam®.

Volume of foam

Foam expansion =

Volume of solution

The pH of the solution was measured using a pH meter by dissolving 3 tablets in 3 beakers

containing 200 ml of water®*.
Wetting ability:

The wettability of the formulated tablet was evaluated by folding the Whatman filter paper
and placing diametrically in a petri dish of 8.5 cm in diameter. 8 ml of water containing the
water-soluble dye amaranth was added to the filter paper on the petri dish. Carefully placed

the tablet on the filter paper at time t = 0 and time for complete wetting was measured.
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Table No. 7: Pre-formulation studies

) Bulk Tapped Angle | Hausner’s o
Trail ) ] ) Compressibilit | Percentage
density density of ratio ) ]
number y index (%0) porosity
(g/ml) (9/ml) repose | (g/ml)
F1 0.591 0.633 37.83° | 1.071 6.63 5.97
F2 0.502 0.572 36.71° | 1.139 12.23 12.02
Fs 0.525 0.573 31.50° | 1.091 6.631 6.025
Fa 0.571 0.607 31.86° | 1.063 5.93 5.53
Fs 0.565 0.597 29.62° | 1.056 5.36 4.97
3.2 Post evaluation studies:
Table No. 8: Post evaluation studies
| Weight o CO2 Foaming ]
Trial o Hardne | Friabilit Effervescen N Wettabil
Variation pH ) Content | ability _
No ss (kg) | y(%0) ce time ity (sec)
(9) (mg) | (cm)
F1 0.51 10minl6sec | 0.04
F2 0.75 7min 35sec | 0.15
Fs 0.45 5min 25sec | 0.16
Fa 0.92 3min 40sec | 0.25
Fs 0.63 2min 33sec | 0.29
4. DISCUSSION

4.1 Pre-formulation tests:

e The angle of repose:

The angle of repose of the powder blend was determined by the fixing funnel method.

The formulations F1 to Fs showed passable flow.
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Fs is having the minimum angle of repose with good flow property.
e Hausner’s ratio:

Hausner’s ratio was found to be between 1-1.1 for all the formulations and is shown the

excellent flow property.
e C(Carr’s index:
Carr’s index for the formulation F» is found to be good.

The formulations Fi, F3, F4, Fs are having a carr’s index range of less than 10 and were found

to have excellent flow property.
4.2 Post formulation:
e Weight variation:

All the formulations that are from Fy to Fs have passed the weight variation test as the
percentage weight variation was within the I.P limit of £ 5.0 % of the weight. All the tablet
weights were found to be consistent with the minimal standard deviation values. The

prepared formulations obey the standards of the weight variation test.
e Friability:
The maximum friability of the formulation was found to be 0.96 for F4.

The minimum friability was found to be 0.51% for F3. The percentage friability was less than

1% for all the formulations (F1-Fs) ensuring that all the tablets were mechanically stable.
e pH:

The pH of all the formulations was tested using a pH meter and it was found to be within the

limit.

e Effervescence time: The effervescence time for the formulations F1, F», F3, F4 exceeded
the standard effervescence time (< 3minutes) whereas the formulation Fs showed the
effervescence time of 2 minutes 33 seconds which is less than the standard effervescence

time.
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e COq2content:
The Carbon dioxide content was determined for all the formulations.
e Foaming ability:

The foaming ability for the formulation F1 was found to be fair whereas, for the formation F-,

Fs, F4, F5s have a good foaming property.
e Hardness:

The hardness of all the formulations was tested using the Monsanto hardness tester and all the

formulations were within the standard limit.
5. CONCLUSION AND SUMMARY

The present research work entitled “FORMULATION AND EVALUATION OF
EFFERVESCENT TOOTHPASTE TABLETS" was carried out to replace the traditional
toothpaste that we have used from the early years. Toothpaste tablets are chewable versions
of toothpaste that can be chewed into a paste before brushing. The effervescent toothpaste

tablets were prepared in a dosage of 200 mg by direct compression method.

Pre-compression studies like the angle of repose, bulk density, tap density, compressibility
index, Hausner's ratio, flow rate, and percentage porosity were conducted on the powder
blend. The formulated tablets were evaluated for post-compression tests like weight variation,
hardness, friability, wettability, pH, effervescence time, carbon dioxide content, and foaming

ability.

The results obtained at each stage of the formulation were utilized and the best formulations

were selected.

Finally, the Fs formulation of 200 mg tablets was selected as the best formulation because of
their physicochemical characteristics. We concluded that the formulated effervescent
toothpaste tablets can be significantly used as an eco-friendly alternative for traditional

toothpaste.
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