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Tablet Dosage Forms

Edward M. Rudnic
Pharmavene, Inc., Rockville, Maryland

Mary Kathryn Kottke

Autolmmune, Inc., Lexington, Massachusetts

. INTRODUCTION

During the past three and a half decades, the pharmaceutical industry has invested vast amounts
of time and money in the study of tablet compaction. This expenditure is quite reasonable
when one considers how valuable tablets, as a dosage form, are to the industry. As oral dosage
forms can be self-administered by the patient, they are obviously more profitable to manufac-
ture than parenteral dosage forms, which usually must be administered by trained personnel.
This is reflected by the fact that well over 80% of the drugs in the United States that are
formulated to produce systemic effects are marketed as oral dosage forms. Compared with
other oral dosage forms, tablets are the manufacturers’ dosage form of choice because of their
relatively low cost of manufacturing, packaging, and shipping; increased stability, and virtual
tamper resistance (i.e., most tampered tablets either become discolored or disintegrate).

[
. DESIGN AND FORMULATION OF COMPRESSED TABLETS
A. General Considerations

The most common solid dosage forms in contemporary practice are tablets, which may be
defined as unit forms of solid medicaments prepared by compaction. Most consist of a mixture
of powders that are compacted in a die to produce a single, rigid body. The most common
types of tablets are those intended to be swallowed whole and then disintegrate and release
their medicaments in the gastrointestinal tract (GIT). A less common type of tablet is formulated
to allow dissolution or dispersion in water before administration. Ideally, for this type of tablet,
all ingredients should be soluble, but frequently, a fine suspension has to be accepted. Many
tablets of this type are formulated to be effervescent, and their main advantages include rapid
release of medicament and minimization of gastric irritation.

Some tablets are designed to be masticated (chewed). This type of tablet is often used when
absorption from the buccal cavity is desired, or to enhance dispersion before swallowing,
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Alternatively, a tablet may be intended to dissolve slowly in the mouth (e.g., lozenges) to
provide local activity of the drug. A few tablets are designed to be placed under the tongue

(sublingual) or between the teeth and gum (buccal) and rapidly release their médicament into
the bloodstream. Buccal or sublingual absorption is often desirable for drugs subject to exten-
sive hepatic metabolism by the first-pass effect (e.g., nitroglycerin, testosterone). Recently, a
lozenge on a stick, or ““lollipop,”” dosage form of fentanyl was developed for pediatric use.

There are now many types of tablet formulations that provide for the release of the medi-
cament to be delayed or to control the rate of the drug’s availability. Some of these preparations
are highly sophisticated and are rightly referred to as complete ‘“drug-delivery systems.”’ ’

““Sustained-release’’ tablets can encompass a broad range of technologies. Since the con-
cepts of prolonged drug delivery are the subjects of Chapter 15, the strategies of thesé systems
will not be discussed here. However, solid dosage formulators must be aware of the various
options available to them. ‘

. For example, some water-soluble drugs may need to be formulated so that their release and
dissolution is controlled over a long period. For these, certain water-insoluble materials will
have to be coformulated with the drug. If the dose of this drug is high, the drug will dictate
the tableting properties of the formula. If the drug exhibits poor compactibility, hydrophobic .
agents, such as waxes, will surely make matters worse. To solve such a problem, the formu-
lators would have to turn to other types of water-insoluble materials, such as polymers, to
achieve drug release and tableting goals.

Some tablets combine sustained-release characteristics with a rapidly disintegrating tablet.
Such products as K-Dur (Key Pharmaceuticals) combine coated potassium chloride (KCl) crys-
tals in a rapidly releasing tablet. In this particular instance, the crystals are coated with ethyl-
cellulose, a water-insoluble polymer and are then incorporated in a rapidly disintegrating mi-
crocrystalline cellulose matrix. The purpose of this tablet is to minimize GI ulceration,
commonly seen with KCI therapy. This simple, but elegant, formulation is a masterpiece of
solid dosage form strategy to achieve clinical goals.

Thus, the single greatest challenge to the tablet formulator is in the definition of the purpose
of the formulation and the identification of suitable materials to achieve developmental objec-
tives. To do this properly, the formulator must know the properties of the drug, the materials
to be coformulated with the drug, and the important aspects of the granulation, tableting, and
coating processes. ) v -

Pharmaceutical compressed tablets are prepared by placing an appropriate powder mix, or
granulation, in a metal die on a tablet press. At the base of the die is a lower punch, and above
the die is an upper punch. When the upper punch is forced down on the powder mix (single-
punch press), or when the upper and lower punches squeeze together (rotary press), the powder
is forced into a tablet. Despite that powder compaction has been observed for millennia, sci-
entists still debate the exact mechanisms behind this phenomenon.

Perhaps the most significant factor in the tableting process arises from the need to produce
tablets of uniform weight. This is achieved by feeding constant volumes of homogeneous
material to the dies. Such an approach is necessary because direct weighing at rates commen-
surate with modern tablet press operation is impossible. This requirement immediately places
demands on the physical characteristics of the feed and on the design of the tablet press itself.
In the former, precompression treatment of the granulation is one of the most common ways

. of minimizing difficulties arising from this source. : ‘

The great paradox in pharmaceutical tableting is the need to manufacture a compact capable
of reproducibly releasing the drug that is of sufficient mechanical strength to withstand the
rigors of processing and packaging. Usually, the release of the drug is produced by the pene-
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