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For 25 years, passive patch technology has
dominated the transdermal drug delivery industry. crit
body. The specific requirements for delivery limit the
type of drugs available and the market potential for

Evolving from the simplistic drug reservoir to a
complicated matrix design, passive patches have
navigated many of the difficulties of transdermal drug
delivery and overcome obstacles by utilizing better

adhe

There are multiple indications
presently associated with transdermal
delivery, such as hormone
replacement therapy, contraception,

and Paim e

rement, but targeting
only these indications and applications
severely limits the market potential for
transdermal drug delivery. Passive
patches have advanced in
technological capabilities and are now
being used to target other indications,
such as central nervous sysiem
disorders. The DOT Matrix

technology developed by Noven
Pharmaceuticals revolutionized

passive transdermal delivery and
enabled patches to become smaller in

size with better adhesion

es, increased drug storage, and better
regulated release, all with decreasing owverall patch
size. Despite these accomplishments, drugs eligible for

expanding tt

charactenstics. The patch’s umque
concept of storing the drug in an
acrylic mix and using a thin layer of
silicone to provide adhesion allowed
for the storage of additional drug and
provided the technology for the first
estrogen/progestin combination patch
Noven Pharmaceuticals is developing
this patch for many other indications
and recently launched Daytrana, a
patch based on DOT Matnix
technology (Figure 1) for the treatment
of Attention Deficit Hyperactivity
Disorder. The improvements in passive
patch technology are leading to
development of more small molecules
for transdermal drug delivery, but they
are sull himited 1o developing
compounds within a narrow range of
physical characteristics

Some companies are attempting

to expand the capabilities of passive

through development of new pa
more importantly, through development of active
patches that utilize an external energy source.

transdermal delivery must meet certain physical
a and not require immediate absorption into the

this technology. Companies are now finding ways of
portfolio and opening up new markets

ive technologies, and

Concentrated drug-in-acrylic
for high delivery efficiency

\
Uncompromised
siliconse for

The circular Image is a digital photograph of
the adhesive layer of a DOT Matrix® patch
taken with a scanning electron microscope.

patches by eliminating the use of the
skin as the rate-controlling membrane.
Bypassing the stratum corneum allows
for the delivery of larger molecules
with properties uncharacteristic of
typical transdermal drugs. Alza
Corporation has developed a device,

Macroflux (Figure 2A), which delivers
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intact skin.

A} Macroflux® technology is designed to enable painless convenient patient
administration of therapeutic proteins and vaccines. B) E-TRANS® electrotransport
technology enables patient-controlled, pulsatile, and macromolecule delivery through

a patch with microprojections on it that
extend through the stratum cormeum.
The projections, ranging from 125 to
175 microns in length, extend past the
stratum corneum but do not reach the
lavers of skin with nerves. The patch
causes no pain to the patient, and the
mechanism for which the patch is
applied can be reused. This method is
only ideal for potent drugs, as only 100
micrograms of a compound can be
delivered, but it is seen as a potential
application for vaccinations. lomai
Corporation is another company seeking
to bypass the stratum corneum, but it 1s
accomplishing that with a slight abrasion

before patch application. lomai’s

Transcutaneous Immunization (TCI)
technology (Figure 3) is being developed
for vaccination of several diseases,
including travelers” diarrhea and anthrax.
The system uses a device to remove the
stratum corneum through a mild
abrasion and then places the patch over
the area for | to 6 hours. The patch
contains an adjuvant LT toxin and
disease antigen that work together for
activation of the Langerhan’s cells. These
cells then travel to the lymph nodes
where the immunization process takes
place. Both technologies circumvent the
stratum corneum but still have
limitations due to the physical

constraints of the molecules capable

of delivery and the slight abrasive nature
of the methods.

NEW APPROVALS INTRODUCE
ACTIVE DELIVERY TO
THE MARKET

The active patch delivery era
commenced June 2006 with the launch
of Synera, a topical patch from Endo
Pharmaceuticals and ZARS Pharma. The
lidocaine/tetracaine patch is approved for
use as local dermal analgesia for
superficial venous access and
dermatological procedures. Topical
lidocaine has been on the market for
years, but Synera differs because of the

active delivery system it utilizes. ZARS
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