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Abstract

The most important part of a medicine as far as its weight is concerned, is constituted by its excipients, which have the important
functions of guaranteeing the dosage, stability and bioavailability of the active principle. The components employed as excipients
must present the characteristics required by their technological function but, as with any substance administered to man, they must
also correspond to suitable safety requirements. In fact, in the past the importance of evaluating the possible adverse effects of
excipients was underestimated, because their inertia and innocuity were taken for granted. The safety profile of these substances is
more deeply researched as regards the toxicological aspect only if they are also employed in the food industry (anti-oxidants,
sweeteners, colouring agents, etc.). Indeed, in this case, the International Toxicological Committees (among which the Joint Expert
Committee on Food Additives, a mixed committee of the WHO/FAOQ) demand thorough studies in laboratory animals, with the
intent of protecting the consumer’s safety. Tackling the question of the toxicity of excipients thoroughly is not a simple matter for
several reasons: the large number of substances on the market and the diversity of their chemical profiles, their sources, their
technological functions, and the presence of secondary products and/or contaminants that may be the true causes of adverse effects.
In this article we shall review the principal classes of excipients and their respective side effects. Then we shall proceed to their
toxicological evaluation, giving examples of: (a) intrinsic toxicity, or adverse effects that may be encountered in the whole
population; and (b) specific toxicity, which manifests only in people who are carriers of a transmissible disease or who are genetically
predisposed, such as people with allergies and intolerances.
© 2003 Editions scientifiques et médicales Elsevier SAS. All rights reserved.

Keywords: Safety; Pharmaceutical excipients; Toxicity

1. Definition of excipient

The term comes from the Latin word excipiens,
present participle of the verb excipere which means to
receive, to gather, to take out. This refers to one of the
properties of an excipient, which is to ensure that a
medicinal product has the weight, consistency and
volume necessary for the correct administration of the
active principle to the patient. In 1957, excipients were
defined as ‘the substance used as a medium for giving a
medicament’, that is to say with simply the functions of
an inert support of the active principle or principles [1].
Again, in 1974 they are described as ‘any more or less
inert substance added to a prescription in order to

* Corresponding author.
E-mail address: pifferi@mailserver.unimi.it (G. Pifferi).

confer a suitable consistency or form to the drug: a
vehicle’ [2].

This historically somewhat limiting definition referred
to those substances employed in the preparation of pills,
a now obsolete pharmaceutical dosage form later
replaced by tablets and capsules. Natural products,
such as molasses and honey, were long employed in
the preparation of pills up to 1940 and USP 10 also
mentioned lactose, glucose, lycopodium, glycerin and
gelatin [3].

To the function of simple vehicle, galenic science then
added that of adjuvant in the carrying and release of the
active principle of the formulation. Looking at the
matter from this angle, the United States’ National
Formulary of 1994 states that an excipient is any
component other than the active principle added
intentionally to the medicinal formulation, or ‘every-
thing in the formulation except the active drug’ [4]. The

0014-827X/03/$ - see front matter © 2003 Editions scientifiques et médicales Elsevier SAS. All rights reserved.

doi:10.1016/S0014-827X(03)00079-X
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Introduction

The Regulatory Affairs and Safety Committee of the International Pharmaceutical
Excipients Council of the Americas (IPEC) have been charged with developing a proposal
for a global Novel Excipient Safety Evaluation Procedure. At present, "new" excipients can
only be reviewed in the US as a component of a New Drug Application, Abbreviated New
Drug Application or Biologics License Application, and the definition of "newness" is
unclear. For example, the degree of "newness" for a previously approved excipient proposed
for an unapproved use or a minor chemical modification of a previously approved excipient
might be different than that for a new chemical entity. The regulatory environment appears
to be similar in other parts of the world, but in most countries, guidelines on this subject
simply do not exist.

The uncertain regulatory environment is a substantial barrier to development and
introduction of new excipients to the marketplace: Pharmaceutical manufacturers are
reluctant to include potentially "new" excipients in their drug applications. Potentially more
beneficial excipients can be researched or may have been developed but excipient
manufacturers have no incentive to further develop and commercialize them. The proposed
IPEC Novel Excipient Evaluation Procedure attempts to remedy this situation by instituting
an independent evaluation procedure for assessing the safety of new excipients.

Overview

To fill the regulatory gap in the area of new excipient regulation, IPEC has contracted with
Aclairo Pharmaceutical Development Group, Inc., (Aclairo) a consulting firm head-
quartered in Vienna, Virginia to form, administer, and manage a "Novel Excipient
Evaluation Committee" ("NEEC") whose primary function will be to evaluate compliance
with "Guidance for Industry: Nonclinical Studies for the Safety Evaluation of
Pharmaceutical Excipients (http://www.fda.gov/cder/guidance/5544fnl.htm)” published by
FDA in May 2005. The ICH has no specific excipient safety evaluation guidelines, but the
FDA guidance cites ICH safety testing guidance documents as reference materials for the
conduct of safety tests.

Excipient manufacturers (sponsors) will submit, to Aclairo and the committee, a dossier in
CTD format containing available safety information for a specific excipient on a fee-for-
service basis. A committee review panel will then evaluate the information in the context of
the FDA and/or appropriate ICH guidance documents, issuing a statement of conformance or
nonconformance to the sponsor. The evaluation will be limited to safety and chemical
characterization only as it relates to safety.
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Guidance recommendations by the Committee for Medicinal Products for Human Use (CHMP) and Phar-
maceutical Research and Manufacturers of America (PhRMA) acknowledge the presence of potential toxic
Impurlties in some pharmaceutical ingredients and have proposed setting limits on imputities with geno-
toxic activity as a means to protect patients in clinical trials and for marketing of the approved products,
Recently, there have been suggestions that drug exclplents, including existing products, should also be
subjected to the same testing procedures and intake limits as proposed for active Ingredients, This report
fs an attempt to put such recommendations Inte the proper perspactive regarding the Fkelihood of pro-
tecting or improving public health.

© 2008 Elsevier Inc. All rights yeserved.

1. Inireduction

Pharmaceutical exciplents have a long history of use and are
important components of commercial drug products and manufac-
turing processes. There are more then 700 compounds used as
excipients in US FDA approved over-the-counter and prescription
drug products and official excipient standards for over 400 articles
are listed in the United States Pharmacopela/National Formulary
(Brownlee, 2002).

While excipients are considered inactive ingredients in drugs,
they serve important functions associated with drug manufacture,
identification, delivery, palatability and stability. Excipients are
critical to the development of sustalned release drugs and may
facliitate dermal penetration and absorption for products admiinis-
tered dermally. Many current pharmaceutical therapies would not
be possible or considerably more difficult te administer without
exciplents (Brownlee, 2002; U.S. FDA, 2005).

New exciplent preducts routinely undergo safety testing as part
of a drug development program by the pharmaceutical manufac-
turer, Thie US FDA has published guldance for nonclinical testing
of pharmaceutical exciplents (U.S. FDA, 2005). Existing drug excip-
fents are accepted as safe for humans primarily because of long-
term human use; however, under the FDA, 2005 Guldance for
Industry recommendations, additional studies may be requested
(e.g. genetic toxicology battery) to biing the safety database up
to cusrent standards. Many existing excipients are foods, direct
food additives or GRAS (gencrally recognized as safe) substances
already approved for use by various regulatory autherities.

E-moll address: brusick41@aol.com

0273-2300/$ - see front matter © 2009 Elsevier Inc. AH rights reserved.
dok:10.1016/j.yrtph.2009.07.006

Although the perspective involves properties of exciplents, It is
useful to examine proposed guidance for active drug ingredients.

2. Proposed guldance for identification and control of genotoxic
impurities in active ingredient

Guidance recommendations by the Committee for Medicinal
Preducts for Human Use {CHMP) and Pharmaceutical Research
and Manufacturers of America(PhRMA) acknowledge the presence
of potential toxic lmpurities in some pharmaceutical ingredients
and have proposed setting limits en impurities with genotexic
activity as a means to protect patients in clinical trials and for mar-
keting of the approved products (CHMP, 2004; Miiller et al., 2006).
Drug product impuritles are defined as substances that are not the
chemical enthy described as the drug substance or an excipient in
the drug product, Reactive ingredients invelved in drug synthesis is
acknowledged as a probable source of genotoxic lmpurities. lden-
tification of genotoxic impurities under the guidance documents
involves the use of structure activity (SAR) databases andfor test-
ing of impurities in the Ames test. Ames test responses have been
compared to carcinogenic responses In several large data sets
including the NTP carcinogen bioassay (Zeiger, 1998) providing a
general estimate of its accuracy. Further, evaluations of varlous test
battertes indicate that addition ef ether in vitro assays to the Ames
test in a battery does not improve the overall predictive perfor-
mance compared to the Ames test alone (Zeiger, 1998; Kirkland
et al,, 2005). Results from an Ames evaluation of an impurity iden-
tified as possibly genotoxic in SAR evaluations would be the defin-
itive determiner of genotoxicity.
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