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a b s t r a c t

Traditionally most pharmaceutical excipients used for peroral dosage forms have been considered to be
inert, although they have been known to play an important role in governing the release of the active
pharmaceutical ingredient (API) required for the desired therapeutic effect. Of considerable interest is
the emerging data demonstrating that many of these “inert” excipients may produce subtle changes
that could directly or indirectly alter the activity of membrane-spanning proteins such as transporters.
In this way, excipients could be altering the overall ADMET properties of an incorporated drug thereby
affecting its intended therapeutic efficacy and/or enhancing adverse side effects. Therefore, given this
recent evidence, it seems necessary to review what has been reported in the literature on interactions
of excipients with human physiological entities, particularly transporters. As of today, safety/toxicity
evaluations are typically based on the appearance of gross morphological changes rather than the effects
on a cellular level, the ability of excipients in modifying the pharmacological activity of an active drug
could lead to toxicity evaluation in routine for each additive used in oral formulations.

Further knowledge on this subject will enable formulators to make more rational decisions in dosage
form design and will help answer the question of whether certain excipients should be considered active
pharmaceutical components of formulations.

© 2010 Elsevier B.V. All rights reserved.
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1. Introduction

Pharmacokinetics and pharmacodynamics (PK/PD) are pro-
cesses that encompass drug absorption, distribution, metabolism,
excretion, and response (ADMET). Absorption is the rate and
extent at which drugs reach the systemic circulation from the
site of administration. Distribution is the process of reversible
transfer of a drug to and from the site of measurement, usu-
ally the blood or plasma (Rowland and Tozer, 1989). Metabolism
involves all the biochemical processes that result in a chemical
change to the drug compound including both the metabolism
in the gut wall, the liver, and the blood circulation. Excretion is
the process in which the drug is eliminated from the systemic
circulation into bile, urine, feces, sweat, and air (Rowland and
Tozer, 1989). Collectively, these parameters (ADMET) significantly
affect the overall bioavailability of selected compounds in target
populations.

As it can be seen in Fig. 1, dissolution rate, solubility and perme-
ability are the three primary factors that influence drug absorption
following oral administration (Amidon et al., 1995). If the rate of
dissolution is the rate-limiting step in drug absorption, any factor
affecting the dissolution rate will have an impact on bioavailability
(Tong, 2008). This rate is mainly influenced by the solubility of the
drug, which depends on its physicochemical properties (Amidon et
al., 1995).

On the other hand, the dosage form components also play
an important role in the dissolution rate of a particular drug. In
addition to the API, excipients or “inert” materials are added to for-
mulations to aid in further processing of the materials into its final
dosage form and to achieve an optimum absorption and therapeu-
tic effect (Badawy et al., 2006). Most of “inert” materials commonly
used in the design of oral dosage forms are assumed to not influ-
ence API absorption. However it has been reported recently that
they can have an effect on specific transporters located in the GIT.

Fig. 1. Factors affecting the rate of absorption of drug from the gastrointestinal tract.
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