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Abstract

This review is concerning Fast dissolving tablets ready by Novel Hole technology. Once these Fast dissolving
tablets contact with gastric fluids, the fluid can enters the hole formed within the tablet and immediate breaking of the
tablet goes to takes place. This quick disintegration of tablets is additionally influenced by the formation of latest
absolute space. This method is novel and most helpful for formulation into Fast dissolving tablets.
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Introduction
A solid dosage form that dissolves or disintegrates speedily in oral

fissure, leading to solution or suspension without the necessity of
water is understood as quick dissolving tablet or oral dispersing
indefinite quantity dosage [1]. The thought of Fast dissolving drug
delivery system (FDDS) emerged from the will to supply patient with a
lot of standard suggests that of taking their medication [2]. It's
troublesome for several patients to swallow tablets and hard gelatin
capsules. Hence, they are doing not fits prescription, which ends up in
high incidence of non-compliance and ineffective medical care. In
some cases like ailment, fulminant episodes of allergic attacks or
coughing and inaccessibility of water, swallowing standard tablet is
also troublesome. Significantly the problem is older by medical
specialty and geriatric patients. Such issues will be resolved by suggests
that of FDTs [3]. Bioavailability of a drug depends on absorption of
the drug that is littered with solubility of the drug in canal fluid and
permeableness of the drug across permeability membrane. The
solubility of drug principally depends on physical-chemical
characteristics of the drug. However, the speed of drug dissolution is
greatly influenced by disintegration of the tablet. The drugs which
dissolves at a slower rate from a non-disintegrating tablet attributable
to exposure of limited surface area to the fluid.

When we place FDTs on tongue, this tablet disintegrates releasing,
cathartic the drug that dissolves or disperses within the saliva. Some
medications are absorbed from the mouth, pharynx and esophagus
because the saliva passes down into the stomach. In such cases,
bioavailability of drug is considerably bigger than those ascertained
from standard tablet dosage form [4].

The fast-dissolving property of the tablet is because of a fast ingress
of water into the tablet matrix leading to its fast disintegration. Hence,
the essential approaches to developing FDTs embody maximizing the
porous structure of the tablet matrix, incorporating the appropriate
disintegrating agent and using extremely water- soluble excipients
within the formulation [5].

Orally disintegrating tablets also are known as Orodispersible tablet
[6], fast disintegrating tablet, mouth dissolving tablet, quick
disintegrating tablet, quick dissolving tablet, fast dissolving tablet,
porous tablets and repimelts. USP approved these dosage forms as
ODTs. EP has used the term Orodispersible tablet for tablets that
disperse speedily and within three min in mouth before swallowing.
United States Food and Drug Administration outlined ODTs as “A
solid dosage form containing medicative substances or active
ingredient that disintegrates speedily typically inside a matter of
seconds once placed upon a tongue.” The Disintegration time for
ODTs usually ranges from many seconds to a few min.

Formulation Aspects in Developing FDTs
FDTs are formulated by utilizing various processes, which differ in

their methodologies and the FDTs vary in various properties such
as,Mechanical strength of tablet, Drug and dosage form stability, Taste
and mouth feel, Rate of dissolution of drug formulation in saliva
swallow ability, Rate of absorption from the saliva solution and Overall
bioavailability [7-12].

Various technologies used in the manufacture of FDTs include

1. Freeze–drying or Lyophilization,

2. Molding

3. Spray drying

4. Direct compression

5. Compaction

6. Cotton candy process

7. Mass-extrusion

Freeze-drying or Lyophilization
Lyophilization may be used to prepare tablets that have terribly

porous open matrix network into that saliva rapidly moves to
disintegrate freeze-dried mass when it's placed in mouth. The drug is
entrapped in an exceedingly water soluble matrix that is freeze dried to
provide a unit that rapidly disperses in mouth.
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Advantage: ODT prepared by Lyophilization, which are extremely
porous and improved absorption and bioavailability.

Molding
In this technology, soluble ingredients are used, so that tablet

disintegrates and dissolves fastly. The powder mix is moistened with a
hydro alcoholic solvent and is shaped in to tablet by the use of
compression pressure lower than that employed in comparison of
conventional tablets. The solvent is then removed by air-drying.
Molded tablets have a porous structure that enhances dissolution. Two
issues unremarkably encountered are mechanical strength and poor
taste masking characteristics.

Spray drying
Spray drying could be a method by those extremely porous, fine

powders may be made. This method relies on a particulate support
matrix that is ready by spray drying an aqueous composition
containing support matrix and different components to make an
extremely porous and fine powder. This is often then mixed with
active ingredients and compressed into tablets.

Direct compression
In this methodology, tablets are compressed directly from the

mixture of the drug and excipients with none preliminary treatment.
The mixture to be compressed should have adequate flow properties.
A sort of disintegrant and its proportion are of prime importance. The
opposite factors to be thought-about are particle size distribution,
contact angle, pore size distribution, the tablet hardness and water
absorption capability.

Addition of disintegrants
In several FDT technologies supported direct compression, the

disintegrants primarily have an effect on the speed of disintegration
and hence the dissolution. Disintegrants like microcrystalline
cellulose, cross linked carboxy methyl cellulose sodium, cross linked
polyvinyl pyrrolidone and part substituted hydroxypropyl cellulose are
water insoluble however absorb water and swell as a result of
capillarity and are considered as effective disintegrants within the
preparation of FDTs. FDT may also be achieved by incorporating
effervescent disintegrating agents, that generates CO2.

Sugar-based excipients
Another approach to quick dissolving tablets by direct compression

is that the use of sugar-based excipients (e.g., dextrose, fructose,
isomalt, maltitok, maltose, mannitol, sorbitol, starch hydrolyse,
polydextrose, and xylitol), that show high aqueous solubility and
sweetness and hence, impart taste masking and a satisfying mouth feel.

Compaction

Melt granulation
In this method hydrophilic waxy binders are used. It not only acts

as a binder and increases physical resistance of tablets, but also helps
disintegration of tablets as it melts in mouth and solubilizes rapidly
leaving no residue.

Phase transition process
Tablets were produced by compressing a powder containing two

sugar alcohols with high and low melting points and subsequent
heating at a temperature between their melting points. Before heating
process, tablet does not have sufficient hardness because of low
compatibility. The tablet hardness was increased after heating process,
due to increase of inner particle bonds or the bonding surface area in
tablets induced by phase transition of lower melting point sugar
alcohol.

Sublimation
The basis of this technique is to add inert solid ingredients that

volatilize readily, (e.g. camphor, ammonium bicarbonate, naphthalene,
urea, urethane and pthalic anhydride etc.) to other tablet excipients
and the mixture is then compressed into tablets. Volatile material is
then removed via sublimation, which generate a porous structure
(Figure 1) [13].

Figure 1: Steps involved in Sublimation.

Cotton candy process
The cotton candy process is also known as the “candy floss” and

forms the basis of the technologies such as Flash Dose (Fuisz
technology). ODT is formed using a candy floss or shear form matrix;
the matrix is formed from saccharides or polysaccharides processed
into amorphous floss by a simultaneous action of flash melting and
centrifugal force. The candy floss can then be milled and blended with
active ingredients and other excipients and subsequently compressed
into ODT.

Mass extrusion
This technology involves softening the active blend using the

solvent mixture of water-soluble polyethylene glycol, by the use of
methanol and expulsion of softened mass through the extruder or
syringe to get a cylinder of product.
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Role of Novel Hole Technology in Fast Dissolving
Tablets

The main objective of this technology is to design and development
of Fast dissolving tablets by novel hole technology. It is a novel
approach to decrease the disintegration time and increase the patient
compliance. By using this technology absolute surface area of the
tablet increase due to hole formation [14,15]. Immediate breaking of
the tablet takes place due to the fluid enters into the hole formed in the
tablet.

Several technologies were developed to enhance the disintegration
time but the tablets prepared by hole technology [15] have increased
surface area due to formation of hole and increased pore structure.
The main principle involved in hole technology is sublimation [13].
Highly volatile ingredients like ammonium bicarbonate, ammonium
carbonate, benzoic acid, camphor, naphthalene, urea, urethane and
phthalic anhydride may be compressed along with other excipients
into a tablet. This volatile material is then removed by sublimation
leaving behind a highly porous matrix. Tablets manufactured by this
technique have reported to usually disintegrate in 10-20 seconds.

 
The tablets prepared with hole technology showed all the parameters
like hardness, friability, weight variation within the limits. All the
formulations with increased concentrations of super disintegrants
showed better drug release compared to the formulations with less
concentration of super disintegrants.

Preparation of fast dissolving tablets by Direct compression
method

Figure 2: Images of fast dissolving tablets prepared by Hole
Technology.

Preparation of FDTs by novel hole technology All the ingredients
are weighed accurately and taken. Plain 100 mg camphor tablets were
prepared by taking plain camphor granules and compressed into
tablets. In the next step, Drug, excipient and super disintegrant were
mixed in a plastic container. Magnesium stearate and Talc were passed
through sieve # 60 mixed and blend with initial mixer in the plastic
container. This mixer is then placed in the die cavity and at the center
of the die cavity, previously compressed camphor tablets were kept
then compressed into tablets. These tablets containing tablet in tablet.
i.e. Camphor tablet is present in Drug containing tablet. After
compression, these tablets were dried at 60°C by keeping the tablets in

a hot air oven until complete removal of camphor to make tablets with
hole at the center leading to formation of extra absolute surface area
(Figure 2) [14-16].

Evaluation of Tablets
Pre-compression parameters Characteristics like tapped density,

bulk density, carr’s index, hausner’s ratio should be studied for powder
blend of formulations which are ready to compress in to tablets. Post
compression parameters: All the prepared tablets were subjected to
various physical characteristics like Crushing strength, Friability,
Thickness, Diameter, Hole depth, Disintegration time, Wetting time,
Weight variation, Drug content [17-35].

Weight variation test: Weight variation test has to be done by
weighing 20 tablets individually, by using electronic balance.
Calculating the average weight and comparing the individual tablet
weight to the average weight [21-23].

Tablet thickness: The thickness has to be measured by placing tablet
between two arms of the Vernier calipers. 5 tablets were taken and
their thickness has to be measured.

Tablet hardness: The tablet hardness, which is the force required to
break a tablet in a diametric compression force. The hardness tester
used in the study will be Monsanto hardness tester, which applies force
to the tablet diametrically with the help of an inbuilt spring.

Tablet friability: The friability of the tablets has to be measured in a
Roche friabilator (M/s. Elite Scientific & Equipment’s.). Tablets of a
known weight (Wo) or a sample of 20 tablets are dedusted in a drum
for a fixed time (100 revolutions) and weighed (W) again. Percentage
friability was calculated from the loss in weight as given in equation as
below.

The weight loss should not be more than 1%. Determination was
made in triplicate. % Friability = 100 (Wo -W) / Wo.

In-vitro disintegration time: In the disintegration time study, the
tablets are taken and introduced in each tube of disintegration
apparatus, and the tablet rack of the disintegration apparatus has to be
positioned into a 1 litre beaker containing 900 ml of distilled water and
time of disintegration was recorded at 37 ± 2°C [23-28].

Wetting time study: In wetting time study a piece of tissue paper
folded twice has to be placed in a petridish (with internal diameter 6.5
cm) containing 5 ml of distilled water. A tablet has to be placed on the
paper and the time for complete wetting of the tablet is measured in
seconds.

Drug content analysis: Total 10 tablets are weighed and powdered.
The powder equivalent to Drug has to be taken and dissolved in
Buffer. After that an aliquot of the filtrate has to be diluted and
analyzed spectrophotometrically (Elite UV- 150 double beam
spectrophotometer).

In-vitro characterization of prepared tablets: In-vitro disintegration
time: In the disintegration time study, the tablets has to be taken and
introduced in each tube of disintegration apparatus, and the tablet
rack of the disintegration apparatus has to be positioned into a 1 litre
beaker containing 900 ml of distilled water and time of disintegration
has to be recorded at 37 ± 2°C.

In the wetting time study: In wetting time study a piece of tissue
paper folded twice was placed in a petridish (with internal diameter 6.5
cm) containing 5 ml of distilled water. A tablet was placed on the
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paper and the time for complete wetting of the tablet was measured in
seconds [36-44].

Drug content analysis: Total 10 tablets have to be weighed and
powdered. The powder equivalent to drug has to be taken and
dissolved in medium. After that an aliquot of the filtrate was diluted
and analyzed spectrophotometrically (Elite UV- 150 double beam
spectrophotometer) at predefined nm [38-40].

In-vitro release studies: The in-vitro dissolution study has to be
carried out in the USP dissolution test apparatus (M/s Lab India
(Model – DS 8000) type 2 (paddle). 900 ml of the dissolution medium
has to be taken in vessel and the temperature was maintained at 37 ±
0.5°C. The speed of the paddle is set at 50 rpm. 5 ml of the dissolution
medium has to be withdrawn and the same amount of fresh medium is
replenished to the dissolution medium. The sample withdrawn has to
be filtered and diluted with buffer prior to analysis in the UV
Spectrophotometer (Elite UV- 150 double beam spectrophotometer)
at 285 nm [40-44].

Calculation of dissolution parameters: The dissolution parameters
like Dissolution Efficiency, T50 and T90 should be calculated. The
drug release profiles of the tablets should studied includes zero order,
First order, Higuchi square root of time model, Korsmeyer-peppas
model, and Hixson-Crowell model [45-47].

Conclusion
The tablets prepared with Hole technology have all the parameters

like hardness, friability, weight variation within the limits. All the
formulations with increased concentrations of super disintegrants
showing better drug release compared to the formulations with less
concentration of super disintegrants. The formulations with Novel
Hole Technology will increase the surface of tablets by hole formation.
When these fast dissolving tablets contact with gastro intestinal fluids,
the fluid will enters the hole present in the tablet and immediate
breaking of the tablet is going to takes place.
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