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ontophoresis is a method of transporting substances into
and across biological tissues by the application of an elec-
tric current. More specifically, it is a transdermal method of

transporting substances such as drugs into the body non-
invasively, by applying an
electrical potential. The flux
of molecules by iontophore-
sis is higher than passive dif-
fusion of molecules from
medicated patches. An ion-
tophoretic drug delivery sys-
tem consists of several com-
ponents1 and the rate of
delivery by iontophoresis is
typically proportional to the
applied current and there-
fore programmable with the
possibility of “on demand”
delivery. Iontophoretic drug
delivery is an interdiscipli-
nary technology requiring
the knowledge of materials
science for identifying mate-
rials, such as polymeric gels,
as drug reservoirs; electro-
chemistry for the choice of
electrode materials; the
understanding of transport
properties of molecules in
the skin2 to maximize the efficiency of drug delivery and to
avoid undesirable side reactions; and pharmaceutical science
for the formulation of drugs using appropriate biocompatible
excipients. This technology is of great interest because it pro-
vides a safe and convenient way to administer drugs in a con-
trolled and non-invasive manner. Iontophoresis can be used
both for therapeutics such as the delivery of drug molecules
into the body and diagnostics such as in glucose sensing,
which involves extracting biological fluids from the body.
Several commercial systems based on iontophoretic technolo-
gy are available for topical use. There has been an increased
interest in transdermal delivery of compounds via ion-
tophoresis due to the possibility of precise control of dosage
and due to the ability to allow control of drug delivery by
patients. The technology can also be potentially used to cre-
ate closed loop systems that can control and monitor drug
delivery as a function of response levels from the body to pre-
vent both over- and under-dosing.

The delivery system consists of an anode, a reservoir con-
taining the drug, a counter electrode, and a battery as the
electrical energy source (Fig. 1). Under the application of an
electrical potential, drug ions (D+) move into the skin while
biological anions such as Cl- migrate from the body into the
donor compartment to maintain electrical neutrality.

Identifying new materials as drug reservoirs and electrodes to
maximize drug delivery; the formulation of a drug in the
desired form in the donor compartment to maintain the pH,
minimize competing ions; and the choice and design of elec-

tronic components such as
power source and control
circuitry are some of the key
challenges in optimizing
and enhancing drug delivery
by iontophoresis.

ECS is conducting a one-
day symposium on iono-
tophoresis during the
upcoming 205th meeting at
San Antonio in May 2004.
Advances in iontophoretic
drug delivery, molecular
transport in the skin, devel-
opments on the diagnostics
front to minimize skin irrita-
tion, and product develop-
ment will be some of the
topics presented during the
symposium. Papers are
solicited on the develop-
ments in iontophoretic
delivery including transport
efficiency, new materials as
drug reservoirs/electrolytes,

electroporation, electrochemical materials for administering
drugs via ionotophoresis, cathodes for anionic drug transport,
and methods to reduce skin irritation and competing ions.
For more information on submitting the abstracts, please visit
the ECS website or see the advertisement on page 57.             �
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FIG. 1. An iontophoretic drug delivery system.
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