www.ijcrt.org © 2023 IJCRT | Volume 11, Issue 10 October 2023 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

INTERNATIONAL JOURNAL OF CREATIVE

%g% RESEARCH THOUGHTS (IJCRT)

An International Open Access, Peer-reviewed, Refereed Journal

A REVIEW ON SUPERDISINTEGRATING
AGENT USED IN PHARMACEUTICAL
FORMULATION

Disha P.Wankhede! , Damini A. Mundhare?, Laxmi S. Deshmukh?, Shravan S. Sawarkar?, Sayyed Tohid
Sayyed Hakeem®, Mohammad Tausif Shaikh Qayyum®, Nandakishor Deshmukh’, and Dr. Swati P.
Deshmukh?

1,2,3,4,5,6 Student Of Bachelor Of Pharmacy,
Shraddha Institute of Pharmacy, Kondala Zambre, Washim 444-505.
7 Assistant Professor Department of Pharmaceutics,
Shraddha Institute of Pharmacy, Washim 444-505.
8 Professor Department Of Pharmacology, Shraddha Institute of Pharmacy,
Kondala Zambre, Washim 444505.

Abstract
Disintegrating agents are super helpful in tablets. They help break up the compacted mass so the active

ingredients can dissolve or release when in contact with fluids. The most important function of disintegrants is
resist the ability of the tablet binder and bodily forces that act below compression to structure the tablet.
Superdisintegrants provide rapid dissolution disintegration because of blended impact of swelling and water
absorption. Superdisintegrants promotes the wettability and dispersibility of the machine, as a consequence
increasing the disintegration and dissolution. One gram of superdisintegrants absorb 10-40 gm of water or
liquid solution. After the absorption it produce pressure and leads to the entire tablet shape to break a side.
Their particles are typically tiny and porous, which permit for fast tablet disintegration inside the mouth
without an objectionable mouth-sense from either large particles or gelling. The debris are also compressible
which enhance the tablet hardness and its friability. Powerful superdisintegrants offer advanced
compressibility, compatibility and don’t have any negative impact on the mechanical strength of formulations
containing excessive-dose drug. Great disintegrating tablets are novel drug delivery system that dissolves,
break into small particle’s or dispersed the active pharmaceutical elements in saliva inside few seconds with or
with out consumption of water. The quicker the dissolution of drug into the answer, quicker is the absorption
and onset of medical effect.
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Introduction

Superdisintegrants are the amazing absorbing substance with the swelling property. Those substances aren't
planned to absorb quantities of water or aqueous solutions, however deliberate to swell very rapid.
Superdisintegrants are used as a structural weakener for the disintegrable stable dosage forms. They're bodily
dispersed inside the matrix of the dosage form and could become large when the dosage shape’s uncovered to
the moist environment®. These newer substances are extra effective at decrease concentrations with greater
disintegrating performance and mechanical power?. Superdisintegrants are usually used at a low level inside the
solid dosage usually 1 — 10 % with the weight relative to the entire weight of the dosage unit3.
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Superdisintegrants, are those substances, which facilitate the faster disintegration with smaller amount in
comparison to disintegrants. The disintegration of dosage form are depend upon the physical factors of
disintegranting agents /superdisintegrating agents which might be as observe:

1.Percentage of disintegrants present in the method.
2.Percentage of disintegrants used.

3.Compatibility with different excipients.
4.Presence of many surfactants.

5.Tablet hardness.

6.Behavior of drug materials*®.

Researchers nowadays are searching out for a brand new, safe and effective disintegrating agents that could fall
apart. Tablets unexpectedly even at a tablet crushing energy of greater than 3.5 kg. On studying the behavior of
disintegration time within the oral cavity in addition to wetting time by means of surface free energy. We came
to recognise, that for a faster wetting a molecule must have high polar components of surface free energy and
the retailers which meet those special requirements are called as superdisintegrants.® the convenience of
availability of those agents and the simplicity in the direct compression procedure advise that their use would
be a more profitable opportunity in the training of odt than the state-of-the-art and patented strategies’.

Selection of superdisintegrants

1. Low solubility.

2. Low gel formation.

3. Good moisturization capacity.

4. Good moulding and flow properties.

5. No tendency to form complexes with the drugs.

6. Good mouth feel.

7. It should also be suitable with the other excipients and have desirable tableting properties®?®.

Method of addition of superdisintegrant
Internal addition

In the moist granulation technique, the disintegrant is introduced to different excipients before wetting the
powder with the granulating fluid. Thereby, the disintegrant is included within the granules. In a dry
granulation approach, the disintegrant is introduced to other excipients before compressing the powder between
the rollers. In a computer-optimized experiment, the examine suggests the impact of incorporating a
disintegrant, croscarmellose sodium, intragranular, greater granularly or allotted equally between the two stages
of a tablets in which a low soluble drug constituted as a minimum 92.5% of the method.

External addition

In each moist and dry granulation method, the super disintegrants are introduced to the granules throughout dry
blending before compression. The impact of mode of incorporation of excellent disintegrants (croscarmellose
sodium, sodium starch glycolate, and crospovidone) at the dissolution of three version tablets with various
aqueous solubility (carbamazepine, acetaminophen, and cetirizine hcl) from the irrespective pill formulations
by way of moist granulation turned into studied. It is proved that crospovidone is effective in enhancing the
dissolution of the drugs in an extra granular mode of addition appears to be the excellent mode of incorporation,
no matter the solubility of the principle tablets factor.
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Internal and external addition

On this method, the disintegrant is divided into portions. One portion is brought before granule formation
(intra) and the final portion is delivered to granules (greater) with mixing earlier than compression°.

Advantages

High-quality tendency on wetting causing fast disintegration.

No lump formation on disintegration.

Well suited with normally used healing retailers and excipients.

Does not persist with the punches and dyes.

Effective in decrease concentrations.

Much less impact on compressibility and flow ability.

Extra powerful intra granularly.

Some are anionic and may purpose a few slight in vitro binding with cationic capsules.
Biodegradable!:!213,

Disadvantages

e Costly.
e Time consuming and easily break.
e Extra sensitive and water absorbing in nature,

Ideal properties

No gakrowdPE

o

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

They not require water or any other fluid at the time of administration.

They should easily break into small particles and easily mix.

It should masks or get better the unacceptable taste of medicine or drug.

They should have excessive drug loading.

They must have a pleasant experience in their mouths.

They should have minor or no residue oral cavity after administration.

They should have minimum sensitivity in opposition to environmental situations like
moisture temperature and so on.

They should easy of administration for sufferers who're mentally unwell damage and  uncooperative.
They should be portable without fragility worries.

They must be manufactured the use of conventional tablets processing and packing instrumental minimum
cost?®.

It should to produce speedy disintegration.

It must produce suitable molding and flowing properties.

It should have to a very good particle size excellent hydration ability and a compressibility index.

It should have to low water solubility.

It should have to produce compactable less friable tablets.

It should be effective at very low concentrations and should have more disintegrating  performance.

It must be nontoxic and must have a good mouth experience.

It should have no longer tendency to form the complexes with the drugs.

It should be well matched with the opposite excipients and have to applicable tableting properties'®t7:18:19,
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Types of superdisintegrants

1. Natural super disintegrants
2. Synthetic super disintegrants
3. Co-processed super disintegrants

1.Natural superdisintegrants
Ispaghula husk mucilage (plantago ovata)

Ispaghula husk includes dried seeds of the plant that’s referred to as plantago ovata and it includes mucilage
that is presentinside theepidermis of the seeds.the mucilage of plantagoovata has distinct functions like binding,
disintegrating and maintaining properties. Mucilage is a super disintegrating agent that is used to formulate fast
dissolving tablets because the percentage of swelling index is very excessive(around 89+2.2% v/v) as compared
to the other superdisintegrants?®1:22,

Xanthan gum

Xanthan gum that's derived from xanthomonas campestris is official in usp with excessive hydrophilicity and
poor gelling tendency. It has poor water solubility andlarge swelling properties for faster disintegration?.

Gellan gum

The disintegration of tablet may be due to the on the spot swelling characteristics of gellan gum when it comes
in contact with water and due to its high hydrophilic nature. The complete disintegration of tablet is located
inside 4 minutes with gellan gum at a concentration of 4 % w/w?*2°,

Chitin/chitosan-silicon di oxide

Naturally chitin is extracted from the shell wastes of shrimp, crab, lobster, krill-and squid used for the
manufacturing of chitosan through a deacetylation response in alkaline medium.chitosan is the excellent
recognized herbal polysaccharide used for its versatile applications in pharmaceutical industry?®?’.

2. Synthetic super disintegrants
Modified starch (sodium starchglycolate, primojel)

Sodium starch glycolate is the sodium salt of carboxymethyl ether of starch. These are changed starches made
by way of cross linking of potato starch as itoffers the product with the better disintegrating properties?%°

Cross-linked polyvinyl pyrrolidone (crospovidone)

Crospovidone quick wicks saliva into the tablet to generate the volumeexpansion and hydrostatic pressure
important to offerfast disintegration within the mouth®.

Modified celluloses (croscarmellose sodium)

It’s far insoluble in water, even though it fastly swells to 4-8times its unique volume on contact with water. It
specific surface area is zero.81-zero.83 m2/g and swelling index is 65+1.7% v/v.in tablets formulations,
croscarmellose sodium can be utilized in both direct compression and wet-granulation processes®..
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3. Co-processed super disintegrants

That is primarily based on the radical idea that 2-3 excipients engage at particle level, the objective is used to
offer a synergy of functionality development and change the taste of the undesired properties of individuals.co-
processing excipients result in the formation of excipient granules with advanced properties. As compared with
physical combinations of additives like improved flow property and compressibility. Better dilution capacity
full uniformity and decreased lubricant sensitivity®?.

Mechanism of action of superdisintegrants

Swelling

Porosity and capillary action(wicking)

Deformation

Enzymatic reaction

Due to disintegrating particle/particle repulsive forces

o s~ wh e

1.swelling

Swelling is thought to be a mechanism in which positive disintegrating agents (such as starch) gives the
disintegrating effect. By swelling come in contact with water, the adhesiveness of different components in a
tablet is overcome causes the tablet to disintegrate. E.g. sodium starch glycolate, platagoovata343°,
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Fig. Disintegration by swelling
2.porosity and capillary action(wicking )

tablet porosity provides the pathways for the penetration of liquid into tablets. The disintegrant debris (with
poor cohesiveness & compressibility) they act to enhance the porosity and provide these pathways into the
tablet. E.g. crospovidone, croscarmellose sodium?®’.

Wicking
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Fig. Disintegration by wicking
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3. Deformation
starch grains are usuallythought to be “clastic” in nature meaning that grains that are deformed beneath strain
will goback to their uniqueshapewhile that stress is eliminated. The capability for starch to swell is higher in

energy rich starch grains than it’s far for starch grains which have not been deformed underneath stress®.
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Fig. Disintegration by deformation

4.by enzymatic reaction

enzymes are present inside thebody and also act as disintegranting agents. These enzymes gives the binding
action of binder and helps in the disintegration.®

Deformation
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Fig. Disintegration by enzymatic reaction

5.due to disintegrating particle/particle repulsive forces

guyot-hermann has proposed a particle repulsion concept based on the commentary that nonswelling particle
also cause disintegration of tablets. The electrical repulsive forces between debris are the mechanism of
disintegration and water is needed for it. Researchers found that repulsion is secondary to wicking. It’s miles
believed that no single mechanism is responsible for the movement of most disintegrants®.
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Applications of super disintegrants

Mouth dissolving tablet- it is evaluated by the soy polysaccharide as a disintegrant in drugs made by the direct
compression using lactose and di-calcium phosphate di-hydrate as fillers.

Fast disintegrating tablets- the preparation and evaluation of rapidly fast-dissolving tablets of metoclopramide
by using the novel co-processed super disintegrant. Inside the present novel co-processed superdisintegrants
had been advanced by a solvent. Evaporation approach the usage of crospovidone and sodium starch glycolate
in different ratios (1:1 1:2 & 1:three) to be used in the fast-dissolving tablet formulations.

Rapidly disintegrating tablets- prepared olanzapine brief dispersing tablets by direct compression method.
The impact of super disintegrant crospovidone on wetting time disintegration time drug content and in vitro
released has been studied.

Disintegrating loadable tablets: a disintegrating loadable tablet product in compressed dosage form. A
disintegrant or a aggregate of disintegrants has a) porosity of 45% v/v or extra b) a hardness of at the least 20
newtons and c) a loading ability of at least 30% of a liquid*.

Conclusion

The natural and synthetic superdisintegrants have a betterimpact on fast dissolving tablet. To increases the rate
of drug release from tablet decrease dissolution and disintegration time and, natural polymers had been used as
binder superdisintegrants and diluents. They may beeffectivelyavailable at a low price, are utilized in poor
concentrations, and offerdietarysupplements becausethey may benaturally extracted. While disintegrants are
moist, they expand and dissolve, causing the tablets to break apart and release the active ingredient for
digestion. Natural polymers had beenalsoemployed as a fastener superdisintegrant and diluent because they
increased the rate of drug discharge from the tableteven asdecreasing disintegration and dissolution. Water-
insoluble superdisintegrants have a higher degradation property than the water dissolvable professionalsdue to
the fact they do no longer swell. The tablets and capsules that arecurrently the maximumpopulartherapeutic
dosage form for oral administration and have a few drawbacks for patientsundergoing chemotherapy and those
with dysphagia. To conguer this trouble, mouth dissolving tablets containing guar gum and xanthan gum that
should be consideredthe right detailing and shipping framework to improveaffected person consistency, for the
reason thatpercent drug transport and disintegration time are notablysuperiorto traditional dosage forms.
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