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ABSTRACT

A recent innovation in new drug delivery systems aims
to improve the safety and efficacy of the therapeutic
molecule by developing a dosage form that is easy to
administer. Swallowing is more difficult for geriatrics,
pediatrics, bedridden, crippled (dysphagia), and the
mentally ill patients. The oral route is the most pre-
ferred route for drug administration, mainly because
it has the greatest compliance factor in pediatrics
and geriatrics. It is believed to be the most efficient
and safe method of drug delivery. Tablets, delicate
pills, and chewable gums are examples of chewable
dose forms. “Chewable squares” is a lengthy piece of
drug specialty equipment. Chewable tablets are pal-
atable and should be crushed and chewed between
the teeth with little or no water added prior to con-
sumption. The purpose of chewable tablets is to pro-
vide a unit dosage form of a pharmaceutical product
that can be easily administered to infants, children,
or the elderly who have difficulty swallowing whole
tablets. Reduced grittiness, pleasant flavor, tongue
feel, appropriate bioavailability and stability are the
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prerequisites. Various factors such as flow abili-
ty, lubricity, disintegration, organoleptic properties,
compressibility, compatibility and stability influence
the formulation of chewable tablets. Advantages of
chewable tablet formulations include stability, palat-
ability, precise dosage, portability, and ease of admin-
istration. Taste-masking of bitter drug candidates can
be achieved through the use of sweeteners, flavor-
ing agents, and the use of taste-masking techniques.
Chewable tablets can be formulated using tableting
techniques such as dry granulation, wet granulation
and direct compression. Chewable dosage forms
such as soft pills, tablets, gums and chewing squares
have long been part of pharmacy collections.
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INTRODUCTION

Even with the amazing advancements in drug delivery, oral ad-
ministration of medicinal agents continues to be the preferred
method due to its low cost of care, ease of administration of the
therapeutic agent, and patient compliance. When compared to
parenteral medication administration, oral drug administration
is usually more comfortable for patients and less invasive. Due
to their many benefits over other distribution methods, includ-
ing safety, efficacy, cost-effectiveness, and patient compliance,
oral dosage forms account for the majority of the drug delivery
market. Chewable tablets have benefits over traditional tablets as
a dosage form in terms of manufacturing, dosing precision, port-
ability, and long-term stability. Oral dosage forms have the most
optimal dosage form characteristics out of all the different phar-
maceutical dosage forms (Bhusnure O, et al., 2015).

Advantages of chewable tablets

o Increased patient comfort; no water required to swallow.

o Improves bioavailability by avoiding spoilage.

o Pleasant taste and product differentiation have improved pa-
tient acceptance, especially in pediatrics.

o Suitable for bedridden people, disabled people, travelers,
busy people, etc. who do not have water every time.

o  For physiological and psychological reasons, children by
early childhood usually have difficulty swallowing tablets
and capsules. In such cases, chewable tablets are preferred
due to their superior patient acceptability (palatableness)
and stability (Taranum R and Mittapally S, 2018).
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o Enables effective taste masking along with pleasant mouth
feel.

o The size of the dosage form is difficult to swallow. In such
cases, chewable tablets are suitable.

o The efficacy of the therapeutic is enhanced by the size re-
duction that occurs while chewing the tablet prior to swal-
lowing.

o It serves as an ideal drug delivery method for aphasia pa-
tients as it reduces the risk of aspiration.

o Stimulate the flow of saliva in the mouth.

o Can be used as an alternative to liquid dosage forms when
fast acting is required.

o The efficacy of the therapeutic is enhanced by the size re-
duction that occurs while chewing the tablet prior to swal-
lowing.

Disadvantages of chewable tablets

Of course, bad-tasting drugs and very high-dose chewable tab-

lets have some limitations. Other drawbacks of chewable tablets
include:

o If not properly formulated, it may leave an unpleasant taste
in the mouth.

e Medicines that have a very bad taste cannot be prescribed as
chewable tablets.

o Chewing chewable tablets for a long time can lead to facial
muscle soreness.
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o Proper packaging is essential to keep the product safe and stable.

. Sweeteners like sorbitol can cause diarrhea and sucrose can cause
tooth decay.

o The presence of flavorings can cause ulcers in the mouth. Since it has
no mechanical strength, care must be taken when handling it.

o Chewable tablets require proper packaging for stable drug safety and
stability.

Desirable Properties of Chewable Tablets

o Adequate bioavailability and bioactivity.

o Suitable stability and quality.

o Improved overall palatability (taste and mouth feel).

o Desired size and shape.

+  Sufficient mechanical strength.

o Leaves no residue in the mouth after oral administration.
«  Ability to dissolve easily to facilitate dissolution.

o Economic formulas and procedures.

Important quality attributes of chewable tablets should include hardness,
disintegration, dissolution, and factors that can affect drug bioavailability
and bioequivalence. In addition, special attention should be paid to tablet
size, thickness, friability and taste. These may affect the patient’s ability or
willingness to chew the chewable tablet (i.e., the patient may swallow the
chewable tablet whole rather than chewing it) (Thakur RR, et al., 2012;
Renu JD, et al., 2015). No single quality attribute is considered sufficient to
control the performance of chewable tablets. Instead, the goal should be to
develop the right combination of these attributes to ensure performance in
the intended use of the chewable tablet (Michele TM, et al., 2002).

LITERATURE REVIEW
Formulation factors

Various factors such as flow, lubrication, disintegration, organoleptic prop-
erties, compressibility, compatibility and stability play a role. Tablets must
have acceptable flow ability, compressibility and stability.

Taste and flavor: The product should have an acceptable sweetness and
aroma. Physiologically, taste is a sensory response resulting from chemical
stimulation of the taste buds on the tongue. The four basic tastes are salty,
sour, sweet and bitter. The term flavor usually refers to a specific sense that
combines taste and smell. For example, sugar has a sweet taste but no aro-
ma, whereas honey has a sweet taste and a distinctive odor.

Mouth feels: This term is related to the type of sensation or touch that a
tablet produces in the mouth upon chewing. However, for a formulation
to be effective, the overall effect in the mouth is important. In general, grit-
ty (e.g., calcium carbonates) or gummy texture is objectionable, whereas
soothing and cooling sensation (e.g., mannitol) with smooth texture is
preferred.

Compressibility: When formulating chewable tablets, the powder blend
or granules should have the desired flow properties to obtain the final
product. Powders/granules should have an optimum compression index
to obtain the highest quality final product.

Compatibility: The active pharmaceutical ingredient must be compatible
with the excipients in the chewable tablet formulation and compatible with
compression.

Taste masking: To achieve patient acceptability and compliance,
taste-masking methods are applied to mask the bitter or unpleasant taste
of active pharmaceutical ingredients/drugs (Sohi H, ef al., 2004; Ayenew
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Z, et al., 2009). Oral administration of bitter or unpleasant drugs is often
the greatest obstacle for patients mainly for pediatrics and geriatrics.
Taste-masking effectiveness is often a key factor in enabling specialized
dosage forms such as disintegrating tablets, orally disintegrating films and
chewable tablets.

The mechanism of taste-masking methods often relies on two main ap-
proaches. The first is to add sweeteners, flavors and effervescent agents to
overcome the unpleasant taste, and the second is to prevent the interaction
of bitter/unpleasant drugs with the taste buds.

The following techniques are used for taste masking:

o Coating by wet granulation (Sajal JK, et al., 2008; Joshi S and Petereit
HU, 2013)

o Microencapsulation (Tripathi A, ef al., 2011; Al-Kasmi B, et al., 2013)
o Solid dispersion (Ozkan G, et al., 2019; Sobel R, et al., 2014)
o Inclusion complexes (Ye Q, et al., 2018; Song H, et al., 2018)
. Ton exchange (Ma X and Williams III RO, 2019; Ni Y and Li D, 2018)

o Spray congealing and spray coating (Abou-Okeil A, et al., 2018; Tan
DC, et al., 2018)

o  Formation of various derivatives or salts (Ili¢ I, et al., 2009; Chauhan
R, 2017)

o Use of amino acids and protein hydrolysates (Akitomi H, et al., 2013;
He W, et al., 2019)

. Molecular complexes (Liu T, et al., 2019; Huang T, et al., 2019)
. Melt extrusion (Tan DC, et al., 2018)

o pH adjustment (Chirag JP, et al., 2013)

o Development of liposomes (Chirag JP, et al., 2013)

o Viscosity adjustment (Chirag JP, et al., 2013)

o Prodrug approach (Chirag JP, et al., 2013)

Excipients used for preparation of chewable tablets

The pharmaceutical industry is constantly striving to meet the therapeutic
needs of patients and apart from active ingredients inert excipients play
an important role in formulation development. Excipients are substances
other than pharmacologically active drugs or prodrugs that are incorpor-
ated in the manufacturing process or included in the finished pharmaceut-
ical dosage form (Patel H, et al., 2011; Choudhary A, 2013).

Diluent: A diluent is a type of filler used to fill the tablet volume when
the tablet is not sufficient to fill the volume. Examples include mannitol,
sorbitol, xylitol, calcium carbonate, magnesium carbonate, calcium sulfate,
magnesium trisilicate, lactose and Microcrystalline Cellulose (MCC).

Binder: Provides cohesion to powdered materials and can be added both
dry and wet to form granules. Examples include lactose, cellulose deriva-
tives-methylcellulose, ethyl cellulose, hydroxyl propylmethyl cellulose, hy-
droxyl propyl cellulose, starch, polyvinyl pyrrolidone (povidone), sodium
alginate, Carboxy Methyl Cellulose (CMC) and acacia. Examples include
crospovidone, MCC, sodium starch glycolate, carboxy methyl cellulose
and modified corn starch.

Sweeteners: The sweetness profile is adjusted by adding the desired sweet-
ener. Sweeteners are added to improve the palatability of the formulation,
especially for chewable tablets. Sweeteners are commonly included in
chewable tablets when the commonly used carriers such as lactose, suc-
rose, mannitol and dextrose do not completely mask the taste of the active
substance or active substance ingredients. Due to the potential carcinogen-
icity of artificial sweeteners (such as cyclamate and saccharin), pharma-
ceutical companies are increasingly trying to develop tablet products that
do not use such agents. The taste-masking method is the first and simplest
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method of taste-masking, especially for pediatric definitions, chewable
tablets, and liquid indications. Examples of commonly utilized sweetening
agents along with their relative sweetness are mentioned in Table 1.

Table 1: Sweetening agents and their relative sweetness levels

Materials Relative sweetness
Aspartame 200
Glycyrrhiza 50
Saccharin 500
Fructose(laevulose) 1.7
Lactose 0.2
Mannitol 0.5-0.7
Sorbitol 0.5-0.6
Sucrose 1
Cyclamates 30-50
Dextrose(glucose) 0.7
Maltose 0.3

Lubricants: Lubricants prevent ingredients from agglomerating and stick-
ing to the tablet press. Examples are talcum powder, magnesium stearate,
stearic acid, etc.

These are used to facilitate powder flow by reducing friction and agglom-
eration between particles. Lubricants are basically used in combination
with lubricants. These include fumed silica, talc, magnesium carbonate,
and more.

Flavor: Flavor is an important excipient in chewable tablets. Flavors are
used to impart a pleasant taste and can be used in combination with sweet-
eners to mask the off-taste of the active ingredient and improve the accept-
ability of the formulation. Flavors are used based on their intended charac-
teristics and requirements (Table 2).

Table 2: Flavor groups and its taste types

Flavors Group for tasting types

Sweet Vanilla, fruits, maple, stone fruits, berries, grape

Sour (Acidic) | Raspberry, anise, cherry, root beer, cherry, straw-

berry
Salty Mixed citrus, butterscotch, maple, nutty, buttery,
spice, mixed fruits, butterscotch
Bitter Coffee, cherry, Liquorice, grapefruit, wine fennel,
peach, mint
Metallic Grape, burgundy, lemon-lime
Alkaline Chocolate, Mint, cream, vanilla

Colors: Colorants are used to enhance the appearance and organoleptic
profile of dosage forms. FD and C, D and C colors are used. The form
of colorant used in the manufacture of chewable tablets depends on the
manufacturing process. Coloring agents are commonly used in chewable
tablets manufactured by wet granulation process.

Manufacturing methods for chewable tablets

Manufacturing of tablet includes formulating the colorants correctly, while
maintaining the correct moisture content to achieve the correct tablet
hardness and to obtain the desired quality of product. Various methods are
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used to manufacture chewable tablets (Surbhi G, ef al., 2012; Lachman L,
et al., 1989; Lachman L, et al., 1976) these are:

e Dry granulation
o Wet granulation
o Direct compression

Granulation is the process of making granules from a powder or solid
substance. Granulation usually involves agglomeration of fine particles to
form larger units of multiple particles, called granules, ranging in size from
0.2 to 4.0 mm.

Dry granulation: This is a new method for semi-automatic production of
granules. This method is applicable to all fixed-dose drugs. Dry granula-
tion, also known as pre-compression or double-compression, is a size-en-
larging process that has been considered to improve the flow and compres-
sion properties of powders that are not suitable for compression. In this
process the powder mixture is compacted by applying force. This generally
increases the size significantly. Dry granulation is typically used to produce
tablets where formulation ingredients are prone to flow problems. Manu-
facture of tablets by the dry granulation process eliminates many unit
operations, but includes milling, weighing, mixing, beating, dry sieving,
lubricating, and compressing granules into tablets. Dry granulation refers
to the process of granulating without the use of liquids. Forming granules
using the dry granulation process is generally accomplished by either im-
pact techniques or roller compaction. Slugging involves compacting pri-
mary powder particles into large flat pallets using a tablet press, or more
commonly a large, heavy-duty rotary press. The resulting compact is then
ground using conventional grinding equipment. The ground slag was then
passed through a screen of desired mesh size for sizing. After adding lubri-
cant granules, it is finally compressed into tablets.

Roller compaction is a relatively simple, efficient and inexpensive form of
dry granulation. In this process, the compounding ingredients are passed
between two counter-rotating rollers where they are compressed and
bonded into a layer of solid mass. The compact is then further ground,
sorted, lubricated and compressed into tablets (Figure 1). Various steps in-
volved in dry granulation. These are:

o Weighing of ingredients

e Mixing

o Compression of powder into slugs (Pre-compression)
o Milling and sieving

o Mixing with disintegrant and lubricant

o Compression of granules into tablets

Weighing of
ingredients

Precompression

Mixing flaging

; - Mixing with | Milling and
Compression -
disintegrant and

lubricant

sieving

Figure 1: Dry granulation steps

Wet granulation: Wet granulation is the most commonly used granula-
tion method. It uses a suitable non-toxic and volatile granulating fluid such
as water, isopropanol or ethanol to agglomerate fine powder particles or
into larger, stronger and relatively permanent structures called granules. It's
a sizing process. The granulation solution can be used alone or as a solvent
with a binder or granulating agent. The choice of granulation fluid is highly
dependent on the properties of the material being granulated.
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This involves four key mechanism steps:
o Wetting and Nucleation

o Coalescence

«  Consolidation

e Attrition or breakage

Mechanism in wet granulation: Steps involved in the wet granulation
method for tablet production are:

o Weighing and mixing of ingredients (excluding lubricants)

o Preparation of damp mass by the addition of binder solution
o Screening of damp mass into granules and drying

o Sizing of granules by dry screening

o Lubrication of granules

o Compression of granules into tablets

Direct compression: Direct compression is a method of compressing
a powder mixture of drug substance and excipients into tablets without
granulating them in a tableting machine. There is no mechanical process-
ing of powders other than the mixing process. This is suitable for moisture
and heat sensitive Active Pharmaceutical Ingredients (APIs) as it elimin-
ates the wetting and drying steps and increases drug stability by reducing
adverse effects. In this process, the API is mixed with excipients and lubri-
cants, followed by compression to make the product easier to handle.

The manufacture of tablets by direct compression involves comparatively
few steps and these are:

o Pre-milling of ingredients (API and ingredients)
o Mixing of all ingredients

e Compression
DISCUSSION
Recent advancements in granulation technology

In a support to enhance commercial output of pharmaceutical formula-
tions, the granulation process has witnessed numerous technological in-
novations (Solanki HK, ef al., 2010) which include:

. Thermal adhesion granulation (Lin HL, et al., 2008; Narang AS and
Badawy SI, 2019)

. Pneumatic dry granulation (Verma R, et al., 2019)

. Melt/thermoplastic granulation (Kittikunakorn N, et al., 2019; Patel
AU, et al., 2018)

o Moisture activated dry granulation (Moravkar KK, et al., 2017; Taka-
saki H, et al., 2013)

o Spray drying granulation (Kaur G, et al., 2019; Figueroa CE and Bose
S,2013)

o Fluidized bed granulation (Gupta R, 2017)

. Extrusion-spheronization granulation (Muley S, et al, 2016; Sria-
mornsak P, et al., 2007)

o Freeze granulation (Stuer M, et al., 2012; Chou KS, et al., 2014)

o Steam granulation (Cavallari C, et al., 2002; Suresh P, et al., 2017)

o Foam binder granulation (Tan MX and Hapgood KP, 2011; Tan MX
and Hapgood KP, 2011)

Evaluation of chewable tablets

Evaluation of chewable tablets includes various physical and chemical par-
ameters (Jagdale S, ef al., 2010; FDA, 2023; Farheen F and Bharadwaj S,
2014). These are:

Physical evaluation: It involves-
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o Tablet physical appearance and organoleptic characteristics
o Friability

e Hardness

o Weight variation

e Disintegration

o Dissolution

Chemical evaluation: It involves-

o Assay

o Drug content uniformity

e Invitro and in vivo evaluation

Physical appearance and organoleptic characteristics: The general ap-
pearance, visual identity and overall elegance of all tablets are essential for
consumer acceptance. Chewable tablets are evaluated for sensory charac-
teristics such as size, shape, color, odor and taste. For chewable tablets, taste
is an important factor in patient acceptance. Flavors can be attributed to
APIs and additives, especially flavorings and sweeteners. One can control
the size and state of the tablet by controlling its dimensions. Size and thick-
ness should be consistent from tablet to tablet and batch to batch. Tablet
diameter and thickness can be estimated with vernier calliper.

Hardness: Hardness testing is performed to measure the force required to
break a tablet on a particular plane. Tablets should be hard enough to with-
stand the rigors of manufacturing, packaging, transportation, and distri-
bution, but not so hard as to cause chewing problems. It can be measured
and expressed in units. An index relating tablet hardness to tablet breaking
load was developed to produce a number that can be used to compare the
chewability of chewable tablets (Agarwal SP and Khanna R, 2000). Tablet
hardness is determined using a hardness analyzer that measures the force
required to break a tablet (Figure 2).

Figure 2: Tablet configuration for breaking force measurement, (A):
Tablet before applying the pressure; (B): Tablet after the test (Agar-
wal SP and Khanna R, 2000)

Friability: Tablet friability can be determined using the Roche friabilator.
10 tablets are weighed and placed in a friabilator rotating at 25 rpm for 4
minutes. Then remove the tablet, dust with powder and weigh again. Tab-
lets with less than 0.5%-1.0% weight loss are considered acceptable. Also,
discard the tablet if capping occurs during the test. The percentage friabil-
ity of the tablet is calculated by the formula-

Percentage friability=[(Initial weight-Final weight)/Initial weight] x 100

Weight variation: According to the United States Pharmacopeia (USP)
weight variation study, the weight of 20 tablets is regulated by calculating
the standard load and comparing the individual tablet load to normal (Ud-
din M, et al., 2016). Weight grade test values are given in percent. Accord-
ing to the USP, a tablet passes the test if no more than 2 tablets are outside
the percentage limit and no tablets are outside the percentage limit by more
than twice (Table 3).
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Table 3: Weight variation limits for tablets (Uddin M, et al., 2016;

Sheaikh SS, et al., 2018)
Average weight tablets (mg) Maximum % difference limits
130 or less +10.0
130 to 324 +7.50
More than 324 +5.0

Weight variation=[(Initial weight- Average weight)/Average weight] x 100

Disintegration: Disintegration time is the time it takes for a tablet to break
up into small particles. The presence of the right amount and type of dis-
integrant usually makes it easier for the patient to disintegrate the tablet
quickly and chew it completely. In vitro disintegration testing should be
performed on intact tablets in a suitable medium using USP disintegration
apparatus and methods (Sheaikh SS, et al., 2018).

Dissolution: Drug absorption from chewable tablets depends on the release
of the drug substance from the intact or chewed tablet. I vitro dissolution
testing of chewable tablets should follow the principles of conventional Im-
mediate Release (IR) tablet dissolution testing. During dissolution, the ac-
tive pharmaceutical ingredient of a chewable tablet should leach sufficient-
ly out of the tablet. For characterization of products under development,
in vitro dissolution studies should be performed on intact tablets in at least
four media which includes water, pH 1.2 aqueous media, pH 4.5 buffered
aqueous media and a buffered aqueous medium at pH 6.8.

Consistency of drug content: The drug content of all formulations is as-
sessed by High Performance Liquid Chromatography (HPLC) technique.
Powder 20 chewable tablets and accurately weigh 100 mg of powdered
drug into a 50 ml volumetric flask. Add 5 ml of methanolic sulfuric acid
and shake well. Bring the final volume to 50 ml with methanol. Then filter
with filter paper (Whatman) No. 41. The first 10 ml are discarded. 5 ml of
the clear filtrate is then pipetted into a 50 ml volumetric flask and made
up to 50 ml with methanol. Inject 2 pl of standard solution and sample
preparation separately onto the column. The flow rate is maintained at 2

Applications of chewable tablet

Local therapy: Chewable tablets can release controlled amounts of active
ingredients over an extended period of time to achieve long-lasting local
effects.

Pain: Successful treatment of mild aches, headaches, cold sores, muscle
aches, etc. requires rapid absorption of therapeutic doses of active ingredi-
ents. A chewable tablet drug delivery system may be beneficial for the
management of mild pain where oral absorption provides a rapid onset of
action and reduces the risk of gastrointestinal side effects.

Systemic therapy: Chewable Tablets offers advantages for systemic drug
delivery, especially when drugs are absorbed through the buccal mucosa.

Quit smoking: Chewing gum formulations containing nicotine, lobeline,
and silver acetate have been clinically tested as smoking cessation aids.

Obesity: Several chewing gum formulations are available that contain
caffeine, guarana, or chromium. Caffeine and guarana are major appetite
suppressants that have been shown to increase metabolic rate.

Today, pediatric, geriatric and bedridden patients prefer chewable tablets
to traditional dosage forms due to difficulty swallowing, reduced water in-
take to swallow medications, and intolerance to the bitter taste of certain
medications. Chewable tablets are versatile dosage forms that combine the
manufacturing and stability advantages of solid products while offering
beneficial organoleptic and administration benefits. Formulators can use
one or more approaches to arrive at a formulation and process combin-
ation that yields a product with acceptable flow, compressibility, and sta-
bility.

Marketed products of chewable tablet

Chewable tablet is one of the most popular dosage forms available in mar-
ket, used for delivering the active components. The available marketed
products of chewable tablet are given below in Table 5.

Table 5: Available marketed products of chewable tablets

mL/min and estimates are made at 254 nm. Chromatograms are recorded Name of | Category | Method Result Reference
separately for both standard and sample preparations (Table 4). drug used
Tablet 4: FDA chewable tablets guidance-critical quality considera- Acetamin- | Anti-py- Direct | Good drug release | Sohi H, et
tions summar ophen retic compres- | with suppressed | al., 2004
Y sion bitterness and low
Attributes Recommendations sweetness.
Tablet Hardness | Less than 12 kp, higher hardness values may be Levamisole| Anthel- | Wet granu- | Less disintegration | Jagdale
considered if justified (e.g., tablet rapidly softens mintic lation  |time and complied| S, et al
or disintegrates after brief (<30 s) exposure to with all specified ’2010 ’
simulated saliva parameters
Disintegration Typically, the same specifications as immedi- Lamotrig- | Anticon- | Melt gran- | Taste masked with | Solanki
ate-release tablets; important to determine since ine vulsantor | ulation | 90% drug release | HK, et al.
some individuals may swallow tablets without Antiepi- within 1 hr. 2’0 10 ’
chewing leptic
Dissolution Typically, the same specifications as immedi- Albenda Anthel- | Non-aque Product with Tripathi
ate-release tablets. Does not apply to chewable zole mintic | ous Ague— direct compression| A Et al
ﬁ l > > >
‘ . modlh edre F:ase products ous, Direct | had faster dissolu- | 2011
In vitro dissolution testing should be conducted compres- tion rate
on intact chewable tablets since some individu- sion
als may swallow tablets without chewing -
X T Albenda- | Anthel- |Wetgranu-| All parameters Surbhi
Others Specific to the individual product (e.g., tablet sole mintic lation | were found accent-| G. et al
with functionally coated particles should not be able within theﬁ‘ ’2 oL2 v
adversely affected by chewing) limits
Tablet size, shape, thickness, friability, palat- :
ablet size, shape all?li ¢ €95, THably pata Metformin | Hypoglyce- | Wet granu- | All the parameters | Chirag
— - Y — - Hydrochlo-| mic agent lation were found to be | JP, et al,
Chewing difficulty index is discussed in the ride (HCL) satisfactory. 2013
guidance: However limits are not provided .
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Parac- | Analgesic, | Wet granu- Formulation Sobel 10. Tripathi A, Parmar D, Patel U, Patel G, Daslaniya D, Bhimani B. Taste
etamol and | Antiemetic| lation |shown the satisfac-| R, ef al., masking: A novel approach for bitter and obnoxious drugs. ] Pharma
Metoclo- tory drug release 2014 Sci Biosci Res. 2011; 1(3): 36-142.
pramide with disintegration 11. Al-Kasmi B, Alsirawan MB, Bashimam M, El-Zein H. Mechanical
HCL time of 56 s. microencapsulation: The best technique in taste masking for the
Mebenda- | Anthel- |Non-aque-| Product formu- |Farheen F manufacturing scale-Effect of polymer encapsulation on drug
zole mintic | ous, Aque- | lated by direct | and Bha- targeting. ] Control Release. 2017; 260: 134-141.
ous, Direct | compression had | radwaj S, 12. Ozkan G, Franco P, de Marco I, Xiao J, Capanoglu E. A review of
compres- | faster dissolution 2014 microencapsulation methods for food antioxidants: Principles,
sion rate. advantages, drawbacks and applications. Food Chem. 2019; 272: 494-
Mon- Leukot- Direct All parameters | Renu JD, 506.
telukast riene compres- |were found accept-| et al., 13.  Sobel R, Gundlach M, Su CP. Novel concepts and challenges of flavor
sodium receptor sion able within their 2015 microencapsulation and taste modification. Microencapsulation in
antagonists limits. the food industry. 2014: 421-442.
to prevent 14. Ye Q Georges N, Selomulya C. Microencapsulation of active
and man- ingredients in functional foods: From research stage to commercial
age asthma food products. Trends Food Sci Technol. 2018; 78: 167-179.
Albenda- | Anthel- Direct | All the parameters | Muley 15. Song H, Moon C, Lee BJ, Oh E. Mesoporous pravastatin solid
zole mintic compres- | were found tobe | S, et al., dispersion granules incorporable into orally disintegrating tablets. ]
sion satisfactory. 2016 Pharm Sci. 2018; 107(7): 1886-1895.
Multivita- | To treat Direct | Pre-compression | Suresh 16. Ma X, Williams III RO. Characterization of amorphous solid
min or prevent | compres- | and post-com- | P etal, dispersions: An update. ] Drug Deliv Sci Technol. 2019; 50: 113-124.
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