WORLD JOURNAL OF PHARMACEUTICAL RESEARCH

SJIF Impact Factor 7.523
Volume 6, Issue 7, 544-557. Review Article ISSN 2277-7105

ORAL DISPERSIBLE TABLETS: A REVIEW

Minash Singh Neeraj* and Kumar Hari S.L

Rayat Bahra University, Mohali.

ABSTRACT
Article Received on - . . . . .
30 April 2017, The need for delivering of drugs to patients efficiently with minimum
Revised on 20 May 2017, side effects has prompted pharmaceutical industries to be engaged in

Accepted on 10 June 2017

DOI: 10.20050/wjpr20177-8770 the development of new drug delivery systems. Oral route is presently

the gold standard in the pharmaceutical industry where it is regarded as
the safest, most economical and most convenient method of drug
*Corresponding Author

i ) ) delivery resulting in highest patient compliance. ODT has advantages
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Rayat Bahra University, such as patient compliance, quick onset of action, improved
Mohali. bioavailability, etc. Usually, elderly people experience difficulty in
swallowing the conventional dosage forms like tablets, capsules,
solutions and suspensions because of tremors of extremities and dysphagia. In some cases
such as motion sickness, sudden episodes of allergic attack or coughing, and an unavailability
of water, swallowing conventional tablets may be difficult. In recent past, several
manufacturing technologies such as sublimation technique, spray drying technique etc. are
employed to overcome the limitations of conventional tablet dosage forms. Once the mouth
dissolving tablets are prepared they are required to be evaluated for various parameters so as

to have long term stability and better therapeutic efficacy.
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INTRODUCTION

Tablets are solid preparations each containing single dose of one or more active substances
and usually obtained by compressing uniform volume of particles. Tablet is intended for oral
administration. Some are swallowed whole, after being chewed , some are dissolved or
dispersed in water before being administered and some are retained in the mouth where the
active substances is liberated. Tablets are widely used dosage form because of its

convenience in terms of self administration, compactness and ease in manufacturing. But
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paediatrics and geriatric patients may encounter inconvenience in swallowing it. To
overcome this problem, in recent years, increasing attention has been focused in formulating
fast dissolving and dispersible tablets that are intended to dissolve or disintegrate rapidly in
mouth. Tablet disintegration has been considered as the rate limiting step in faster drug
release. Recent advances in novel drug delivery system (NDDS) aims to enhance safety and
efficacy of drug molecule by formulating a convenient dosage form for administration and to

achieve better patient compliance. Tablets are the most widely utilized oral dosage forms.

The performance of ODTs depends on the technology used in their manufacture. The orally
disintegrating property of these tablets is attributable to the quick ingress of water into the
tablet matrix, which creates porous structure and results in rapid disintegration. Hence, the
basic approaches to develop ODTs include maximizing the porous structure of the tablet
matriX, incorporating the appropriate disintegrating agent and using highly water-soluble

excipients in the formulation.!™ >

Advantages

e Improved patient compliance.

e Improved bioavailability.

e Patients that having difficulty to swallowing (dysphagia) the tablet can -easily
administered.

e They are lightest and most compact of all oral dosage form.

e Disintegration time is faster than the regular compact tablets that is within few seconds to
3 minutes.

e Chemical stability is good.

e Improving the dissolution of poorly soluble drugs by using various superdisintegrants
available.

e Dispersible tablets are more convenient for medicines which are unstable in water.
Nowadays, dispersible tablets are gaining more importance in the market of taste masking
property. For poorly soluble orally administered drugs the rate of absorption is often
controlled by rate of dissolution. The rate of dissolution can be increased by various
techniques (micronization, complexation solid dispersion etc). Another pre-requisite for
the fast dissolution may be disintegration time of the tablets. Because dispersible tablets
delivers a fine suspension of drug particles and thus favours the greater dissolution of the

drugs.
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CHALLENGES IN FORMULATION OF ODTSP!

1. Disintegration time and mechanical strength

ODTs are formulated to obtain disintegration time usually less than a minute. While doing so,
maintaining a good mechanical strength is a prime challenge. Many ODTs are fragile and
there are chances that such fragile tablet will break during packing, transport or handling by
the patients. Tablets based on technologies like Zydis need special type of packaging. It is
very natural that increasing the mechanical strength will delay the disintegration time. So a

good compromise between these two parameters is always essential.

2. Taste masking

Many drugs are bitter in taste. A tablet of bitter drug dissolving/ disintegration in mouth will
seriously affect patient compliance and acceptance for the dosage form. So effective taste
masking of the bitter drugs must be done so that the taste of the drug is not felt in the oral

cavity.

Number of techniques are developed for masking the bitter taste of most of the drugs, that
includes formation of pellets by extrusion, spheronization or mass extrusion®, coating of
drug using a taste masking polymerl’® spray drying the drug dispersed in a polymeric
solution®, complexation of drug by inclusion in cyclodextrint®®! drug-resinate complex
formation*>**! microencapsulation of drug by polymer'**.Chandira R.M et al.™® enhanced
solubility of carvidiol by B- cyclodextrin as a complexing agent. Solubility studies were
performed to investigate the drug carrier interaction. I.R. and D.S.C studies carried out to
investigate any interaction and stability of formulation. Tablets were prepared by direct
compression technique. Prepared tablets were evaluated for thickness, uniformity of weight,
hardness, friability, wetting time, in-vitro disintegration time, drug content and in vitro drug
release. It can be concluded that Carvedilol can be successfully complexed with Beta-

cyclodextrin to prepare fast dissolving tablets in the ratio of 1: 4.

3. Sensitivity to environmental conditions
ODTs generally should exhibit low sensitivity to environment conditions such as humidity
and temperature as most of the materials used in ODTs are meant to dissolve in minimum

quantity of water.
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4. Mouth feel

ODTs should not disintegrate into larger particles in the oral cavity. The particles generated
after disintegration of the ODTs should be as small as possible. ODTs should leave minimal
or no residue in mouth after oral administration. Moreover addition of flavours and cooling

agents like menthol improve the mouth feel.

5. Cost
The technology used for ODTs should be acceptable in terms of cost of the final product.
Methods like Zydis and Orasolv that require special technologies and specific packaging

increase the cost to a remarkable extent.

CRITERIA OF SELECTION!®

The ideal characteristics of a drug for in vivo dissolution from an FFDT include.

e No bitter taste

e Dose lower than 20mg

e Small to moderate molecular weight

e Good stability in water and saliva

e Partially non ionized at the oral cavities pH

e Ability to diffuse and partition into the epithelium of the upper GIT (log P>1, or
preferably>2)

e Ability to permeate oral mucosal tissue

e Passive diffusion drug absorption

e BCS-class 2

e Molecular weight below 500 da.

MECHANISM OF DRUG RELEASE

Overall Mechanism of drug release of ODT: According to official publication European
Pharmacopoeia the ODT should be disperses or disintegrates in less than three minutes. The
fundamental approach used in development of ODT is the use of superdisintegrants like
sodium starch glycol ate (Primo gel, Explotab) carboxymelhylcellulose (Crosscarmellose),
Poly vinylpyrrolidone (Polyplasdone) etc. provides rapid disintegration of tablet after putting
in mouth, and release the drug in saliva. Bioavailability of certain drugs may be increased due

to absorption of drugs in oral cavity and may be due to pre-gastric absorption of saliva which
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contains dispersed drugs which pass down into the stomach. The amount of drug which is

subject to undergo first pass metabolism is reduced.

1. Superdisintegrantst™

As ODT require faster disintegration. So, pharmacist needs to formulate Disintegrates i.e.
Superdisintegrants which are effective at low concentration and have greater disintegrating
efficiency and they are more effective intragranularly. But have one drawback that it is
hygroscopic therefore not used with moisture sensitive drugs. And this superdisintegrants act
by swelling and due to swelling pressure exerted in the outer direction or radial direction, it
causes tablet to burst or the accelerated absorption of water leading to an enormous increase

in the volume of granules to promote disintegration.
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Table: List of superdisintegrants.

Superdisintegrants Examples
Crosspovidone Crosslinked PVP

Sodium starch glycolate Crosslinked starch
Alginic acid NF Crosslinked alginic acid
Soy polysaccharides Natural super disintegrant

TECHNIQUES USED IN PREPARARTION OF ODTs

1. Freeze drying/ Lyophilisation

Lyophilisation means drying at low temperature under condition that involves the removal of
water by sublimation. Drug in a water soluble matrix which is then freeze dried to give highly
porous structure. The tablets prepared by lyophilisation disintegrate rapidly in less than 5
seconds due to quick penetration of saliva in pores when placed in the oral cavity.

Lyophilisation is useful for heat sensitive drugs i.e. thermo-labile substances.™*"*#!
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Freeze drying process normally consists of three steps: Material is frozen to bring it below
the eutectic point. Primary drying to reduce the moisture around 4% w/w of dry product.

Secondary drying to reduce the bound moisture up to required final volume.
Advantages: More rapid dissolution than other available solid products.

Disadvantages: High cost of the equipments & lack of physical resistance in blister packs.
Ahmed 1.S. et.al.*®! prepared ODTs by freeze-drying an aqueous dispersion of nimesulide
containing a matrix former, a sugar alcohol, and a collapse protectant. Development of a
lyophilized orally disintegrating tablet (ODT) enhanced the in vitro dissolution and in vivo

absorption of Nimesulide, a drug with poor solubility and poor bioavailability.

Bhoyar P.K. et al.?” formulated rapid disintegrating tablet in the blister packs using Freeze
Drying Method. Eudragit EPO polymer was used for complexation with drug Trimetazidine
HCI for overcoming taste problem. The Lyophilisation method was used to form the drug
polymer complex in a tablet. 1:3 ratio of the drug to polymer was effectively masked the
bitter taste of drug.

2. Spray drying

This technique is based on a particulate support matrix, which is prepared by spray drying an
aqueous composition containing support matrix and other components to form a highly
porous and fine powder. This then mixed with active ingredients and compressed into tablets.
The formulations are incorporated by hydrolyzed and non hydrolyzed gelatins as supporting
agents, mannitol as bulking agent, sodium starch glycolate or crosscarmellose sodium as
disintegrating and an acidic material (e.g. citric acid) and / or alkali material (e.g. sodium
bicarbonate) to enhance disintegration and dissolution. Tablet compressed from the spray

dried powder disintegrated within 20 seconds when immersed in an aqueous medium.?%

Advantages

Rapid disintegration of tablets.

Masareddy R et al. *? studied the effect of co-processed excipients bases in formulation of
orodispersible tizanidine HCI tablets by direct compression method. Co-processed excipients
of microcrystalline cellulose with SSL hydroxypropylcellulose was prepared using spray
drier in 1:1, 1:2 and 1:3 ratio. Formulated tablets were evaluated for hardness, friability, in

vitro disintegration time and in vitro drug release. Granules obtained by spray drying
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technique were found to be more spherical which improved its flow property and was
supported by scanning electron microscope studies. Inclusion of coprocessed excipients base

in formulation of orodispersible tablets enhanced disintegration significantly.

3. Molding

Tablets prepared by this method are solid dispersions. Molded tablets offer improved taste
due to water soluble sugars present in dispersion matrix. Molding process is of two type’s i.e.
solvent method and heat method. Solvent method involves moistening the powder blend with
a hydro alcoholic solvent followed by compression at low pressures in molded plates to form
a wetted mass (compression molding). The solvent is then removed by air-drying. The tablets
manufactured in this manner are less compact than compressed tablets and posses a porous
structure that hastens dissolution. The heat molding process involves preparation of a
suspension that contains a drug, agar and sugar (e.g. mannitol or lactose) and pouring the
suspension in the blister packaging wells, solidifying the agar at the room temperature to
form a jelly and drying at 30°C under vacuum.

Advantages: Molded tablets disintegrate more rapidly and offer improved taste because the

dispersion matrix is, in general made from water soluble sugars.

Disadvantages: Moulded tablets do not possess great mechanical strength. Erosion &
breakage occur during handling & opening of blister packages.

4. Sublimation

In this method a subliming material like (Ammonium bicarbonate, Ammonium carbonate,
Urea, Benzoic acid, Naphthalene, camphor) is removed by sublimation from compressed
tablets and high porosity is achieved due to the formation of many pores. Where camphor
particles previously existed in the compressed tablets prior to sublimation of the camphor. A
high porosity was achieved due to the formation of many pores where camphor particles
previously existed in the compressed mannitol tablets prior to sublimation of the camphor.
These compressed tablets which have high porosity (approximately 30%) rapidly dissolved

within 15 seconds in saliva./?®
Advantage: Tablets dissolve in 10-20 sec. and exhibit sufficient mechanical strength.

Kumar R et al.”**! developed FDT with improved Haloperidol dissolution by sublimation of

tablets containing camphor as subliming agent. Orodispersible tablets of haloperidol were
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prepared by wet granulation technique using camphor as subliming agent and sodium starch
glycolate together with crosscarmellose sodium as superdisintegrants. Camphor was sublimed
from the granules by exposing the granules to vacuum. The porous granules were then
compressed in to tablets.

Alternatively, tablets were first prepared and later exposed to vacuum. Sublimation of
camphor from tablets resulted in superior tablets as compared with the tablets prepared from
granules that were exposed to vacuum. The results revealed that the tablets containing

subliming agent had a good dissolution profile.

5. Mass Extrusion

This technology involves softening of the active blend using the solvent mixture of water
soluble polyethylene glycol and methanol and expulsion of softened mass through the
extruder or syringe to get a cylindrical shaped extrude which are finally cut into even
segments using heated blade to form tablets. This process can also be used to coat granules of

bitter drugs to mask their taste.[?>2?°!

Advantage: Mask bitter taste by coating the granules.

Mansing G. Patil et al.”*"! prepared orally disintegrating tablets of Tramadol hydrochloride for
achievement of quick onset of action of the drug. An attempt was to prepare bitterless orally
disintegrating tablet using Eudragit E 100 as a taste masking agent. Mass extrusion was the
technique used for preparing taste masked granules and tablet was prepared using
superdisintegrants like crospovidone, crosscarmellose sodium and sodium starch glycolate.
The extrusion technique represents a novel application of polymer processing technology to
prepare pharmaceutical dosage forms. The process involves embedding a drug in a polymeric
carrier while shaping the composite material to form a pharmaceutical product. The drug
release from orally disintegrating tablets increased with increasing concentration of

superdisintegrants and was found to be highest with formulations containing Crospovidone..

6. Direct compression %!

The process by which tablets are compressed directly from mixtures of the drug and
excipients without any preliminary treatment. It offers advantages over the other
manufacturing Processes of tablets, such as wet granulation and delivers high Efficiency. The

mixture to be compressed need have Satisfactory flow properties and cohere under pressure
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thus making pre-treatment as wet granulation unnecessary. In many cases, the
superdisintegrants have a major role in the disintegration and dissolution process of mouth
dissolving tablets made by direct compression. The choice of a suitable type and an optimal
amount of disintegrates is vital for ensuring a high disintegration rate. The addition of other
formulation mechanisms such as water soluble excipients or Effervescent agents can further

enhance dissolution or disintegration properties.

Characterisation and evaluation parameters 2%

Pre- compression parameters
e Bulk density: Bulk density is the weight of soil in a given volume. Soils with a bulk
density higher than 1.6 g/cm3 tend to restrict root growth. Bulk density increases with

compaction and tends to increase with depth.
mass

Bulk density =
WK densIty = J Settled apparent volume

e Tapped density: Thetapped densityis an increased bulk density attained after
mechanically tapping a container containing the powder sample. The tapped density is
obtained by mechanically tapping a graduated measuring cylinder or vessel containing the

powder sample.
nmass

T d density =
apped densit final tapped volume

e Compressibility index: The volume of powder from bulk density and tapped density
testing were used for calculate compressibility index follow equation.

unsettled apparent volume — final tapped volume

Compressibility index =
P e unsettled apparent volume

e Angle of repose: The angle of repose of a granular material is the steepest angle of
descent or dip relative to the horizontal plane to which a material can be piled without

slumping. The angle of repose can range from 0° to 90°.

tane — :
Radius.

e Hausner’s ratio: The Hausner’s ratio is a number that is correlated to the flow ability of
a powder or granular material.

unsettled apparent volume

Hausner's ratio = -
final tapped volume
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Post Compression parameters

e Hardness test: The prepared tablets were subjected to hardness test. Hardness indicates
the ability of tablet to without mechanical shocks while handling. The hardness of tablets
was determined using Monsanto hardness tester and expressed in kg/cm2. Five tablets can
be randomly picked from each batch and the hardness of the tablets can determined. The
mean and standard deviation values can be calculated for each batch.

e Thickness test: The tablet dimensions can be measured using a calibrated dial calliper.
Five tablets of each batch can be picked randomly and its thickness was measured. Tablet
thickness should be controlled within £5% variation of a standard value.

e Friability Test: The friability was determined using Roche friabilator and expressed in
percentage (%). Ten tablets have to be initially weighed and placed into the friabilator.
The friabilator should be operated at 25 rpm for 4 minutes or run up to 100 revolutions,
and then the tablets were weighed again. The loss in weight due to abrasion or fracture is

the measure of tablet friability.
B W(final) — W(initial)

W(final) A100

% friability of less than 1% is considered acceptable (Subramanyam CVS. Textbook of

physical pharmaceutics, 2001).

e Weight Variation Test: 20 tablets were taken and their weight was determined
individually and collectively on an electronic balance and the mean weight taken. Each
tablet can weighed individually and the standard deviation in weight can calculated for
each batch. The average weight of one tablet was determined from the collective weight.

individual wt.—Average wt.

% of weight variation= X100

Average wt,

e Wetting Time: This was carried out to measure the time required for the complete
wetting of tablet formulations. A piece of tissue paper folded twice was placed in small
petridish containing 6ml of purified water. A tablet having small amount of Rosaline dye
powder on the upper surface of the tablet was recorded as the wetting time. The same
procedure without Rosaline dye powder was followed for determining the water

absorption ratio R and it was determined using the following equation;
_ Wa-Wb
Wb

Where, Wb & Wa were the weights of the tablets before and after.

R X100
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Disintegration test: introduced one tablet into each tube. The disc Wa added to each
tube. The assembly is suspended in beaker containing buffer and operated the apparatus
for 3 minutes. Water is used as medium at temperature of 26°C.

e Uniformity of dispersion: this test is applicable only for dispersible tablets. Placed one
tablet in 100ml of water and stirred gently until completely dispersed. A smooth
dispersion was obtained which passes through a sieve screen with a nominal mesh
aperture of 710 pum (sieve no. 22).

e Drug content uniformity: percent drug content uniformity can be determined
spectrometrically.

e In- vitro dissolution study : this study was carried out on USP XXIII tablet dissolution
apparatus using ph 6.8 buffer 900ml at 100 rpm for 20 min at 37°C, employing paddle
method. Single tablet from each formulation can use for the studies. A 1ml sample from
dissolution medium was withdrawn at different time intervals and diluted approximately
so as to get a concentration of 10ug/ml. The withdrawn sample is replaced by same
amount of fresh dissolution medium to maintain sink conditions. The absorbance was
measured on UV spectrophotometer.

e Scanning electron microscopy: SEM has been used to determine particle size
distribution, surface topography, texture and to examine the morphology of fractured or
sectioned surfaces. The SEM is most commonly used for generating three dimensional
surface relief images derived from secondary electrons. The examination of the surface of
polymeric drug delivery system can provide important information about the porosity and
microstructure of the device.

e Stability study: the purpose of stability testing is to provide evidence on how the quality

of a drug substance or drug product varies with time under the influence of a variety of

environmental factors such as temperature, humidity and light, and labels recommended
storage conditions and shelf-lives to be

ICH specifies the length of study and storage conditions:-

Long term testing 250+20c¢/75% RH+5% for 6 months.

Accelerated testing 400c£20c/75% RH+5% for 6 months.

CONCLUSION
The ODTSs have potential advantages over conventional dosage forms, with their improved
patient compliance; convenience, bioavailability and rapid onset of action had drawn the

attention of many manufactures over a decade. The introduction of fast dissolving dosage
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forms has solved some of the problems encountered in administration of drugs to ODTSs are

to maximize the porous structure of the tablet matrix and incorporate super disintegrating

agents in optimum concentration so as to achieve rapid disintegration and instantaneous

dissolution of the tablet along with good taste masking properties and excellent mechanical

strength.
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