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Formulation technologies of orally fast
disintegrating tablets

Yagmur Bircanl, Tansel Comoglu?

ABSTRACT: Methods to improve patient’s compliance have always attracted scientists to-
wards the development of new drug delivery systems. Among them, orally fast disintegrat-
ings tablets (FDTs), have acquired an important place in the drug market by overcoming
previously encountered administration problems and contributing to extension of patent life.
FDTs have the unique property of rapidly disintegrating and/or dissolving and releasing the
drug as soon as they come in contact with saliva. Therefore, these tablets are very practical
for the patient population that include bed ridden, dysphagic, geriatric or pediatric and phy-

chic patients.

This article focuses on the technologies available and the advances made so far in the field
of fabrication of FDTs along with their advantages and limitations.

KEY WORDS: orally fast disintegrating tablets, formulation technologies of orally fast disin-

tegrating tablets

INTRODUCTION

Oral delivery is currently the gold standard in the
pharmaceutical industry where it is regarded as
the safest, most convenient and an economical
method of drug delivery having the highest pati-
ent compliance. Tablets are the most widely utili-
sed oral dose format. Tablets that disintegrate or
dissolve rapidly in the patient’s mouth offers the
ease of oral administration and benefits of increa-
sed patient compliance and are practical for yo-
ung children, the elderly and patients having
swallowing difficulties (dysphagia) and tremor
of extremities or mentally retarded. Dysphagia is
common in about 35% of the general population,
as well as an additional 30-40% of elderly institu-
tionalized patients and 18-22% of all persons in
long-term care facilities (1,2). Fast disintegrating
tablets (FDTs) have received ever increasing de-
mand during the last decade, and the field has
become a rapidly growing area in the pharmace-
utical industry. Upon introduction into the mo-
uth, these tablets dissolve or disintegrate in the
mouth in the absence of additional water (1).

Some FDTs are designed to dissolve in the saliva
usually within <60 seconds. Others contain
agents to enhance the rate of the tablet disintegra-
tion in the oral cavity, and are more appropria-
tely termed fast-disintegrating tablets, as it may
take up to a minute to a complete disintegration
(3). In Figure 1 the diagram of disintegration be-
havior of FDTs after oral intake is shown.

They have all the advantages of solid dosage
forms, such as good stability during storage, pos-
sessing dose accuracy, easy manufacturing, small
packaging size and easy handling by patients.
FDTs also have the advantages of liquid formula-
tions, such as easy administration and no risk of
suffocation resulting from physical obstruction
by a dosage form. Because FDTs disintegrate insi-
de the mouth, drugs may be absorbed in the buc-
cal, pharyngeal, and gastric regions and this may
help to improve bioavaliability of a drug compa-
red to conventional tablet forms (5). FDTs have
several characteristics to distinguish them from
the more traditional dosage forms, taste-masking
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FIGURE 1. Disintegration of FDTs after oral intake (Web 2, Amrutha, 2009-Fast
Dissolving Tablets-Pharmainfo.net )

is of critical importance in the formulation of an acceptable
FDT. Traditional tablet formulations generally do not address
the issue of taste masking, because it is assumed that the dosa-
ge form will not dissolve until passing the oral cavity. Many
oral suspensions, syrups, and chewable tablets simply contain
flavors, sugars and other sweeteners to mask or complement
the bitter taste of the drug. Current methods of taste masking
in fast dissolving/disintegrating tablets include sweeteners
and flavors; however, these are not a sufficient means for taste-
masking many bitter drugs. Most of the FDT technologies use
unique forms of taste masking as well. The primary methods
of taste-masking include adsorption onto or complexation
with carriers and spray coating of drug particles (3,6).

CURRENTLY AVAILABLE TECHNOLOGIES USED
FOR FDT FORMULATIONS

FDTs can be prepared by various conventional methods like
direct compression, moulding, spray drying, freeze drying,
and sublimation. As these methods are explained in detail by
several authors (1, 7-9) only brief information about these pro-
duction methods but examples of marketted products and
some studies on FDTs will be given here.

Direct Compression

Especially from the pharmaceutical manufacturer’s aspect, di-
rect compression is the simplest tablet manufacturing procedu-
re. Direct compression method can easily be applied to manu-
facturing FDTs by choosing appropriate combinations of excipi-
ents (1). The major difference is that FDTs are compressed at
much lower forces (4-20kN) than the traditional tablets (10).

Moulding

Tablets that are produced with moulding method contain wa-
ter soluble ingredients in order to dissolve completely and ra-
pidly. There are some different moulding techniques such as;
compression moulding process, heat moulding process and
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moulding by vacuum evaporation without lyophilization (11).
Major advantage of this techique is that as the dispersion mat-
rix is made from water soluble sugars, moulded tablets disin-
tegrate more rapidly and offer improved taste but disadvanta-
ge of this method is that the moulded tablets have poor mecha-
nical strength, so they may undergo erosion and breaking du-
ring handling (8).

Spray Drying

Tablets which are manufactured from the spray-dried powder
have been reported to disintegrate in less than 20 seconds in
aqueous medium. The formulation contained bulking agent
like mannitol and lactose, a superdisintegrant like sodium
starch glycolate and croscarmellose sodium and acidic ingre-
dient (citric acid) and/or alkaline ingredients (e.g. sodium bi-
carbonate). This spray-dried powder, which compressed into
tablets showed rapid disintegration and enhanced dissolution.
Maximum drug release and minimum disintegration time
were observed with Kollidon CL excipient base as compared
to tablets prepared by direct compression, showing the superi-
ority of the spray dried excipient base technique over direct
compression technique (7,12).

Freeze Drying

Freeze drying (lyophilization) is a process in which solvent is
removed from a frozen drug solution or a suspension contai-
ning structure-forming excipients. The resulting tablets are
usually very light and have highly porous structures that al-
low rapid dissolution or disintegration. One of the main ad-
vantages of this method is, when stored in a dried state, the
freeze-dried dosage form has relatively few stability problems
during its shelf life.The freeze-drying process may result in a
glassy amorphous structure of excipients as well as the drug
substance, leading to the enhanced dissolution rate. Freeze
drying, however, is a relatively expensive manufacturing pro-
cess, and the formulation has poor stability at higher tempera-
ture and humidity (1,13).

Sublimation

Sublimation has been used to produce FDTs with high poro-
sity. A porous matrix is formed by compressing the volatile
ingredients along with other excipients into tablets, which are
finally subjected to a process of sublimation. Inert solid ingre-
dients with high volatility (e.g., ammonium bicarbonate, am-
monium carbonate, benzoic acid, camphor, hexamethylene
tetramine, naphthalene, phthalic anhydride, urea and urethe-
ne) have been used for this purpose (14). Solvents such as
cyclohexane and benzene were also suggested for generating
the porosity in the matrix. Makino et al.,reported a method
using water as a pore-forming material (15).

Comoglu prepared FDTs of carbamazepine and investigated
the effects different superdisintegrants; Ludiflash® and Ac-Di-
Sol® using two different compression pressure values (10).
Also, Comoglu et al., investigated the analgesic effect and the
time to relieve migraine headache between the commercial
tablets and FDTs of diclofenac potassium prepared by direct
compression aganist placebo. Placebo controlled in vivo trial
demonstrated that 50 mg diclofenac potassium, administered
as a single dose of FDTs or commercial tablets, was effective in
relieving the pain and both of them were superior to placebo
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(16). Remon and Corveleyn studied the influence of various
formulation and process parameters on the characteristics of
fast disintegrating tablets prepared by freeze drying method
and informed that maltodextrins are useful in FDT formulati-
ons made by freeze drying (17). Sunada and Bi used both di-
rect compression, kneading and wet compression to prepare
FDTs of ethenzamide and ascorbic acid and investigated the
tablet properties (18).

There are also some patented technologies to produce FDTs. In
1986, Cardinal Health was the first company to develop and
market a lyophilized fast-dissolving technology Zydis® (5,7).
In Zydis® technology, the drug is physically trapped in a ma-
trix composed of two components, a saccharide (e.g., mannitol)
and a polymer. The carrier polymers commonly used in the Zy-
dis® system include (partially hydrolyzed) gelatin, hydrolyzed
dextran, dextrin, alginates, poly(vinyl alcohol), polyvinylpyr-
rolidone, acacia, and mixtures thereof.

It is a requirement for the drug that it should be chemically
stable and water insoluble, with a particle size smaller than 50
pm for this technology. There are more than thirteen products
available in the drug market containing loratadine, piroxicam,
famotidine, ondansetron, tepoxalin, selegiline, loratadine, clo-
nazepam which are produced by Zydis® technology for vario-
us applications (19).

Then, CIMA Labs. marketted an effervescent tablet known as
OraSolv® and by utilizing the conventional tableting equip-

ment they also marketted DuraSolv® (20). Today, Bristol-
Myers Squibb manufactures acetaminophen fast disintagra-
ting tablets using OraSolv® technology and cisapride monohy-
drate FDTs are produced by Janssen by using Quicksolv® tech-
nology. DuraSolv® has the advantage of having a much higher
mechanical strength but its limitation is low drug loading ca-
pacity (1,21). AstraZeneca uses this technology to produce zol-
mitriptan FDTs for migraine treatment (1).

Others include Eisai and Ethypharm that developed the EMP
tablet and Flashtab. Eisai Co. marketted donezepil ODTs for
Alzheimer’s disease (22). Flashtab contains coated crystals of
drug and microgranules along with disintegrants. In this tech-
nology, disintegrants having high (eg: modified cellulose) and
low (eg: starch) swelling capaties are used. Tablets produced
with this technology have desirable physical resistance (1).

Yamaouchi patented the WowTab® technology. This techno-
logy is applicable for both soluble and insoluble drugs and uti-
lizes granulation and tableting methods (23).

Lafon Labs. produced Lyoc® technology, which has a porous
solid form that is obtained by freeze drying an oil-in-water
emulsion placed directly in the blister pockets. In order to pre-
vent inhomogeneity by sedimentation during freeze drying, It is
a requirement for this technology to have a large proportion of
undissolved inert filler to increase the viscosity of the suspen-
sion. The high proportion of filler reduces the porosity of the
tablet, and as a result, the disintegration is slower. It is a disad-

TABLE 2. Some patented technologies of FDTs [Bihandari, 2008, Siddiqui et al., 2010]

Technology Process Involved Patent Owner Drugs Used (Brand Name)
Zydis® Lyophilization R.PScherer Loratadine (Claritin Reditab and Demitapp
Quick Dissolve)
Cisapride monohydrate (Propulsid
Ouicksolv® Lyophilization Jansen Pharmaceuticals Quicksolv), Risperidone (Risperdal M-tab)
Flashtab® Lyophilization Ethypharm Ibuprofen (Nurofen Flashtab)
Lyoc® Freeze Drying Laboratories L. Lafon Phloroglucinol hydrate (Spasfon Lyoc)
Orasolv® Compressed tablets Cima Labs.Inc. Paracetamol (Tempra Quicklets),
Zolmitriptan (Zolmig Repimelt)
Durasolv® Moulding Cima Labs.Inc. Hyoscyamine sulfate (NulLev), Zolmitriptan
(Zolmig ZMT)
RapiTab® Compressed tablets Schwarz Pharma -
Wowtab® Compressed moulded tablets Yamanouchi Pharma Tech. Inc. Famotidine (Gaster D)
Fast melt® Moulding Elan Corp. -
Ziplets® Moulding Eurand Ibuprofen (Cibalgina Due Fast)
Tramadol HCI (Relivia Flash dose)
Flashdose® Cotton-candy process Fuisz Tech.Ltd.
Oraquick ® Micromask taste masking KV Pharm.Co., Inc. Hyoscyamine sulfate ODT
Advatab® Microcaps and diffuscap CR Tech. Eurand International AdvaTab Cetrizine, AdvaTab Paracetamol
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TABLE 3. FDTs that are under development (Web 5)

Formulation Company Brand name Group

Citalopram ODT Biovail Citalopram SSRls
Metoclopramide Zydis Salix Pharmaceuticals Metoclopramide Dopamine receptor antagonists
Reglan ODT Schwarz Pharma Metoclopramide Dopamine receptor antagonists
Tramadol/Acetaminophen ODT Biovail Tramadol/Acetaminophen Opioid analgesic [Tramadol]
Zolpidem ODT Biovail Zolpidem Nonbenzodiazepine Hypnotics

vantage of this technology that the tablet still has poor mechani-
cal properties (13). In Nanonization technology, NanoCrystalR
colloidal dispersions of drug substance are combined with wa-
ter-soluble ingredients, filled into blisters, and lyophilized.
Nanoparticles (<2 pm) are orally administered in the form of
rapidly disintegrating tablet matrix. The NanoCrystal™ orally
disintegrating tablet dosage form was developed to facilitate the
absorption and the bioavailability of the drug. This technology
has the advantage of wide dosing range (1).

There still is a continuous growth in names by different com-
panies, and the technology is still improving.

Some patented technologies and their companies are listed in
Table 2 and FDTs which are under development are shown in
Table 3.

FUTURE PERSPECTIVES OF ORALLY FAST
DISINTEGRATING TABLETS

FDT concept evolved to overcome some of the problems that
existed in conventional dosage forms i.e. difficulty in swallo-
wing of tablet in pediatric and geriatric patients. FDTs may
lead to improve efficacy, biavailability, fast onset of action,
better patient’s compliance due to its quick absorption from
mouth to GIT (24).

Despite these advances in the FDT technologies, there are still
many aspects to improve and problems waiting to be solved in
the FDT formulations. Formulation of hydrophobic drugs is
still a challenge, especially when the amount of drug is high.
The low dose drugs, pose little problem, but as the dose in-
creases, the formulation sacrifices its fast disintegrating prop-

erty. A new technology is being developed to incorporate
higher doses of hydrophobic drugs without affecting the fast
disintegrating property too severely. The disintegration times
of most FDTs on the market are acceptable, but certainly there
is a room for improvement. Because the disintegration time is
related to other formulation variables, a balance has to be
maintained between shortening the disintegration time and
other tablet properties. The tablet hardness, friability, and sta-
bility can be further improved to such a level that multi-tablet
packaging in conventional bottles becomes a norm.

The future of FDTs lies in the development of FDTs with con-
trolled release properties. If one FDT can deliver drugs with
short half-lives for 12-24 hours, it would be a quantum im-
provement in the FDT technology. The added convenience
and compliance of such formulations would be enormous. The
future of FDTs also lies in the development of effective taste-
masking properties. The use of coating poorly tasting drugs is
commonly used, but it increases the total volume of the final
formulation. There may be no magic solution to this, but more
effective use of existing taste masking technologies is expected
to alleviate the problems associated with taste masking.

In addition, the ability to formulate drugs in large doses will
bring another important technological advance. In general, the
FDT formulations require large amounts of excipients, and
having large doses of drug will only make the final formula-
tion too big to handle. An FDT formulation that would require
fewer excipients than the drug itself would be a breakthrough.
While the problems to be solved are not easy, the history sug-
gests that it is just a matter of time before they are solved (1).

Agizda hizh ¢6ziinen tabletlerin formilasyon teknolojileri

OZET: Hasta uyuncunu kolaylastiracak metodlarin gelistirilmesi aragtirmacilari yeni ilag tasiyici sistemleri aragtirma-
ya y6nlendirmistir. Bunlar arasinda agizda hizl ¢éziinen tabletler (FDTs), uygulama problemlerini agmada ve patent
suresinin uzatilmasina bulunduklari katki ile ila¢ piyasasinda 6nemli bir yer kazanmislardir. FDT’ler tukriik ile temas-
ta hizh ¢éziinme ve etkin madde salimina baslama 6zelligine sahiptir. Bu nedenle, yutma glicliigii ceken, yataga ba-
gimli, geriatrik ve pediatrik hasta popiilasyonu agisindan son derece pratik kullanima sahip tabletlerdir.

Bu calisma, hizli ¢6ziinen tabletlerin teknolojileri ile lretimlerinde simdiye kadar kaydedilen gelismeler ile birlikte
uretim yéntemlerinin avantajlari ve sinirlandiriimalarn tizerine odaklanmaktadir.

ANAHTAR SOZCUKLER: agizda hizli ¢bziinen tabletler, agizda hizli gdziinen tabletlerin formiilasyon teknolojileri
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