






From Oral to
Transdermal
Drug
Administration:
Gels
By Julie Coates, 
Rexam Pharma

NOVEMBER 2009 • TransDermal

22

Oral administration dominates
the drug delivery market, but

scientists are developing new ther-
apeutic forms to fulfil the need for
better drug efficiency and patient
compliance. Transdermal drug
delivery fits in perfectly with these
trends, answering a growing
demand from seniors for home
healthcare and the convenience of
self-administration. 

The transdermal route is effective
in avoiding hepatic, first-pass
effect and degradation by the
stomach; indeed, it allows the
administration of fragile mole-
cules and remains patient-
friendly. Transdermal drug deliv-
ery systems are gaining
popularity, as scientists have
delivered a number of drugs suc-
cessfully by this route. Examples

Case history

Shows Rexam Pharma's SOF'BAG for transdermal delivery
of drugs.
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include nonsteroidal, anti-inflam-
matory products; anaesthetics;
hormones; steroids; and antihista-
mines, just to name a few.

Gels are one form of transdermal
delivery that scientists are study-
ing. Topical applications of med-
ications, such as gels, can result in
a local effect as well as a systemic
effect. I will focus in this article on
the systemic effect of transdermal
drug delivery.

In the following text, I discuss two
examples that illustrate the bene-
fits of transdermal gels, and I offer
a solution that Rexam has devel-
oped to deliver the drugs in gels
safely and effectively. 

Example: The Overactive
Bladder (OAB) Gel

The Drug

A sudden, uncomfortable need to
urinate, with or without urge
incontinence (urine leakage), char-
acterizes OAB. The condition also
usually includes more frequent
urination and nocturia, which
causes individuals to wake up at
least once during the night to uri-
nate. It affects as many as 34 mil-
lion adults in the U.S., more than
diabetes or asthma. The OAB mar-
ket in the U.S. currently exceeds
$1.8 billion annually and contin-
ues to grow each year. More than
an inconvenience, OAB is dis-
abling and associated with a
marked decrease in health-related
quality of life as well as higher
rates of depression. The disease
affects both men and women;
however, women experience more
severe symptoms earlier in life.

In 2009, Watson Pharmaceuticals,
one of our customers and a leader
in generics and specialty branded
pharmaceuticals, launched 
Gelnique™ (oxybutynin chloride)
gel 10%, the first and only topical
gel for the treatment of OAB with
symptoms of urge urinary incon-
tinence, urgency, and frequency.

The transdermal gel is a quick-
drying, clear, colorless, and fra-
grance-free hydroalcoholic gel
containing oxybutynin chloride,
an antispasmodic, antimuscarinic
agent. Applied once daily to the
thigh, abdomen, upper arm, or
shoulder, one gram (approxi-
mately 1mL) of gel delivers a con-
sistent dose of oxybutynin
through the skin over a 24-hour
period, providing strong efficacy
with excellent tolerability.

The Transdermal Specificity

Because the gel delivers the active
ingredient transdermally, the drug
is not metabolized in the same way
as orally administered oxybutynin.
It bypasses first-pass metabolism,
which reduces the formation of the
N-desethyloxybutynin metabolite
(N-DEO) that may be linked to
unwanted side effects such as dry
mouth and constipation. In clinical
trials, Gelnique users reported low
levels of dry mouth (6.9%) and
constipation (1.3%).

In a Phase 3, 12-week trial, one-
gram, once-daily Gelnique was
superior to a placebo at relieving
OAB symptoms, including a
reduction in incontinence
episodes and urinary frequency
and an increase in urine void vol-
ume. The treatment was well-tol-

erated in the study, with a low
incidence of adverse events and
no treatment-related serious
adverse events. The most fre-
quently reported, treatment-
related adverse events (>2% and
greater than placebo) were dry
mouth and application-site reac-
tions (5.4%).

Example: The Transdermal
Hormonal Gel

The Drug

In 2004, the FDA approved the
first-ever transdermal gel for
estrogen therapy in the U.S. for
treatment of moderate to severe
vasomotor symptoms and other
atrophy associated with meno -
pause. Solvay Pharmaceuticals,
Inc. developed this treatment,
called Estrogel®.

This product provides women
with a safe and easy-to-use treat-
ment option. Doctors have pre-
scribed this therapy for more than
25 years in Europe, and the gel
has been available throughout the
United States in pharmacies with
a prescription since mid-2004.

The Transdermal Specificity

Transdermal delivery ensures that
the body receives a consistent and
continuous supply of estrogen.
Applied on the arm from wrist to
shoulder, the transdermal delivery
method avoids first-pass metabo-
lism in the liver and minimizes
application-site skin irritation.

Inserm—the only French, public-
research body entirely dedicated to
human health—also has shown the
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Rexam Pharma has developed a
total packaging solution for trans-
dermal and topical applications:
the SOF’BAG.

The SOF’BAG does not allow air
intake, which permits the restitu-
tion of a wide range of viscosities
and maintains excellent dose con-
sistency throughout usage. The
restitution ratio is thus optimized.
The absence of air contact prevents
oxidation of sensitive formulations.
For better compliance, patients can
use the device in all positions while
maintaining dose accuracy.

This airless packaging ensures
100%-effective barrier properties
against light and oxygen, allow-
ing preservative-free drugs, and
therefore, minimizing allergies
and irritations. 

Rexam currently sells the
SOF’BAG, with a Drug Master
File (DMF), in both the U.S. and
E.U. markets for hormonal treat-
ments and is developing products
for other systemic drugs.

Transdermal drug delivery is a
safe, convenient, and increasingly
common way to administer
drugs. Strategically, pharmaceuti-
cal companies need a method of
drug delivery that gives patients
a more portable and self-dispens-
ing way of taking drugs. The
SOF’BAG represents a major asset
for dispensing transdermal gels.

REXAM Healthcare
www.rexam.com/pharma

mailboxpharma@rexam.com
Ph. France : +33 1 58 47 56 76

Ph. USA : +1 847 541 9700

benefit for postmenopausal
women, of transdermal adminis-
tration of estrogens compared with
estrogens absorbed through the
oral route. They conducted a study
that is the first evaluation in Europe
of transdermally administered
estrogens for postmenopausal
women to prevent venous throm-
bosis or formation of a blood clot in
a vessel. Previous Hormone
Replacement Therapy (HRT),
which was orally administered to
postmenopausal women and pri-
marily consisted of estrogens,
caused blood clotting and
increased risk of Deep Vein Throm-
bosis (DVT) for these women.

Inadequate data were available,
however, on the risk of venous
thrombosis caused by transdermal
administration. An Inserm team
that Pierre Yves Scarabin coordi-
nated, addressed this lack through
a study they conducted in France
between 1998 and 2002. This epi-
demiological study involved more
than 500 postmenopausal women.
They focused this study on the
risk of venous thrombosis in
women using an HRT, whether
they were using an oral treatment
or a transdermal one. Prior stud-
ies, conducted in the U.S., exclu-
sively examined treatment of
women using oral HRT. 

The results of their analysis con-
firmed that risk of venous throm-
bosis is higher for women receiv-
ing an oral HRT treatment than
for women receiving a non-oral
HRT treatment. Above all, the
study showed for the first time,
that the risk does not increase for
women using transdermal HRT.
Thus, women using an oral estro-

gen treatment have a risk of
thrombosis that is three times
higher than those receiving HRT
administered transdermally.

In explaining these differences, the
scientists pointed out that oral
administration of estrogen is
accompanied by an accumulation
of these hormones in the liver,
which interferes with the synthe-
sis of many proteins, especially
those involved in blood clotting.
The transdermal treatment does
not have these drawbacks because
it allows the gradual transition of
estradiol into the blood and leads
to a hormonal profile comparable
to nonmenopausal women.

Administration of
Transdermal Gels
Transdermal gel application cre-
ates the need for a convenient and
easy-to-use dispensing device to
optimize patient compliance.
Indeed, scientists in the skin-care
industry have developed most
solutions on the market.
Although these solutions may be
convenient, they are not suitable
for pharmaceutical use.

Pharmaceutical dispensing sys-
tems that patients use for systemic
applications demand precise dos-
ing using U.S. Pharmacopoeia-
and European Pharmacopoeia-
compliant materials. In addition,
scientists must make sure that
they fully validate the product
design and the process, and pro-
duction must be compliant with
current Good Manufacturing
Practices (cGMP).
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Microstructured
Transdermal System
(MTS)
With its Microstructured Transder-
mal System (MTS), 3M has
expanded the range of medications
that can be delivered transdermally.
MTS uses biocompatible, medical-
grade, polymeric microstructures to

Transdermal Patch for
Hypertension
The Clonidine transdermal sys-
tem is the first generic, seven-day
patch for hypertension. The FDA

Product news

overcome the barrier properties of
the stratum corneum and deliver
previously undeliverable molecules
transdermally. This ability includes
delivery of the salt forms of small
molecules, vaccines, peptides, and
proteins, including antibodies. 3M
offers two Microstructured Trans-
dermal Systems: solid and hollow.
They designed the solid Microstruc-

tured Transdermal System (sMTS)
for delivery of highly potent APIs
or vaccines. The hollow MTS fea-
tures microstructures (hMTS) that
offer low-pain, fast delivery of rela-
tively high volumes of liquid
injectable formulations.
3M
USA: +1 800 643 8086
www.3m.com/dds

has approved the drug. The prod-
uct is a generic version of
Boehringer Ingelheim’s Catapres
TTS. Par Pharmaceutical Compa-
nies, Inc. will market the product
as that company has exclusive

rights to market, sell, and distrib-
ute it in the USA.
Aveva Drug Delivery Systems,
a Nitto Denko Company
USA: +1 954 624 1374
www.avevadds.com
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December 2009
The 10th U.S.-Japan Symposium
on Drug Delivery Systems.
December 16–20 at the Westin
Maui, Lahaina, Maui, Hawaii,
USA. Cosponsors: The Controlled
Release Society, the Japanese Soci-
ety of Drug Delivery Systems, the
Massachusetts Institute of Tech-
nology, and Kyoto University. Tel:
+1 617 253 3123 (Massachusetts,
USA); http://web.mit.edu/lang
erlab/10thsymposium/.

January 2010
The Inaugural Abbott GmbH &
Co.-National University of Singa-
pore Symposium on Drug Deliv-
ery Systems. January 20–23 at the
NUS Shaw Foundation Alumni
House, Republic of Singapore. Tel:
+49 0 62 15 89 32 44 (Germany);
http://www.pharmacy.nus.edu.
sg/events/abbott-nus/.

World Drug Delivery and Formu-
lation 2010. January 26–27 at the
Radisson BLU Scandinavia Hotel,
Dusseldorf, Germany. Sponsor:
The World Trade Group. Tel: +44
0 20 702 773 (United Kindom);
http://www.ddfevent.com/.

February 2010
BIOMEDevice Conference and
Exhibition. February 1–2, Grande
Halle de la Villette, Paris, France.
Sponsor: Canon Communications
LLC, a portfolio company of
Apprise Media LLC. Tel: +33 0 1
70 38 52 53 (France); http://
www.devicelink.com/expo/biofr
ance10/info_en.html.

5th Annual Drug Delivery 
Systems Conference. February
10–11, BSG Conference Centre,
London, United Kingdom. Spon-
sor: Visiongain. Tel: +44 0 20 73 36
61 00 (United Kingdom);
http://www.visiongain.com/Co
nference.aspx?cid=243.

July 2010
The 37th Annual Meeting and
Exposition of the Controlled
Release Society. July 10–14 at the
Oregon Convention Center, Port-
land, Oregon, USA. Tel: +1 651 454
7250 (Minnesota, USA);
http://www.controlledrelease.org
/meeting/2010/default.cfm.

October 2010
2nd Conference on Innovation in
Drug Delivery. October 3–6, Aix-
en-Provence, France. Cosponsors:
Association de Pharmacie
Galenique Industrielle (APGI) and
Associazione Docentie Ricercatori
Italiani di Tecnologie e Legislazione
Farmaceutiche (ADRITELF). Tel:
+33 0 1 46 60 25 10; http://www.ap
gi.org/2ndInnovDrugDeliv.htm#
Preliminary.

November 2010
FIP Pharmaceutical Sciences 2010
World Congress in association
with the AAPS Annual Meeting
and Convention. November
14–18 at the New Orleans Con-
vention Center, New Orleans,
Louisiana, USA. Tel: +1 703 243
2800 (Virginia, USA); http://
www.pswc2010.org/.
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DURECT announces
sale of over 4 million
shares of common
stock
Cupertino, California, USA —
DURECT Corporation has
reported a privately negotiated
transaction to sell 4,444,444 pri-
mary shares of common stock to
affiliates of Venrock at a price of
$2.25 per share The sales will raise
approximately $10 million for
DURECT. Venrock is a venture-
capital firm with offices in Palo
Alto, New York; Cambridge,
Massachusetts; and Herzelya
Pituach, Israel. 

Infectious Disease
Research Institute to
use NanoPass’ 
technology
Seattle, Washington, USA and
Nes Ziona, Israel — The Infectious
Disease Research Institute (IDRI)
and NanoPass Technologies Ltd.
have announced an agreement in
which IDRI will license NanoPass’
proprietary MicronJet microneedle
technology for the intradermal
delivery of drugs. The institute
plans to use the technology in the
treatment of a number of diseases,
including tuberculosis, HIV,
malaria, leishmaniasis, and lep-
rosy, among others. Intradermal
vaccine delivery induces a stronger
immune response when compared
to conventional administration
methods such as intramuscular
and subcutaneous injections. IDRI
also plans to apply the MicronJet
technology in the administration of
diagnostic skin tests.

Supplier news

Start your
FREE subscription

at our website:
www.transdermalmag.com.
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North Carolina has received the
Potent Compound Safety Certifi-
cation from SafeBridge Consul-
tants, Inc. The certification covers
competency and proficiency in
the safe handling of potent APIs
and potent drug products and
applies to their potent, sterile, fill-
and-finish production area,
including the high containment
fill-and-finish facility and the
associated quality control labora-
tories in Greenville.

DURECT and King sign
long-term supply deal
Cupertino, California, USA —
DURECT will supply King Phar-
maceuticals with two excipients
used in the manufacture of
Remoxy, an anti-abuse formula-
tion of the opioid painkiller oxy-
codone. The long-term agreement
formally structures a relationship
that has been in place since last
year. King plans to resubmit
Remoxy for FDA approval in
mid-2010. They had submitted
the drug originally in 2008, but
the regulator required additional
nonclinical data before it would
approve the drug.

Emisphere announces
closing of direct offer-
ing and private 
placement 
Cedar Knolls, New Jersey, USA —
Emisphere Technologies, Inc.
announced the completion of its
previously disclosed sale of com-
mon stock and of warrants to pur-
chase additional shares. The sale
included a registered direct offer-
ing with two institutional
investors and a private placement
with certain affiliates of MHR
Fund Management LLC. Emi-
sphere received approximately
$7.4 million after deducting the
placement agent’s fees and other
expenses. The company will use
the proceeds to fund its opera-
tions and meet its obligations.
Emisphere’s broad-based, propri-
etary, drug delivery platform,
called the Eligen® Technology,
improves the body’s ability to
absorb select molecules. This
technology can apply to a trans-
dermal route of administration. 

Antares Pharma
recovers NYSE Amex
listing compliance
Ewing, New Jersey, USA — NYSE
Amex has informed Antares
Pharma, Inc. that it has resolved
an issue relating to the company’s
listing compliance on the
exchange. As a result of a review
of publicly available information,
the exchange in June had
informed the company that it was
not in compliance with the
requirements for minimum stock-
holders’ equity for continued list-
ing on the exchange.

Inovio and NIH
Vaccine Research
Center sign research
agreement
San Diego, California, USA —
Inovio Biomedical has announced
its research collaboration with the
National Institutes of Health’s
(NIH)’s Vaccine Research Center
(VRC) to develop influenza vac-
cines. Under the agreement, the
VRC and Inovio will develop uni-
versal influenza vaccines as well
as rapidly advance development
of vaccine candidates targeting
the emerging pandemic, the 2009
H1N1 strains. The collaborators
will test electroporation-based
delivery of DNA vaccines against
influenza in preclinical animal
studies, to measure immune and
protective responses. Inovio will
provide electroporation devices
and procedures based on its pro-
prietary intradermal electropora-
tion technology. 

DSM announces Potent
Compound Safety
Certification from
Safebridge®

Parsippany, New Jersey, USA —
DSM’s facility in Greenville,

Allan Watson Joins
ProStrakan as CFO 
Galashiels, Scotland, UK — ProS-
trakan Group plc has announced
that Allan Watson has joined the
company as Chief Financial Officer
(CFO) and has accepted an
appointment to the group’s board
of directors. Mr. Watson joins ProS-
trakan from a medical technology
company, Optos plc, where he had
been CFO since 2003. 

Novo Nordisk appoints
Per Falk as 
vice president
Princeton, New Jersey, USA —
Per Falk assumed the role of vice
president of clinical, medical, and
regulatory affairs for North Amer-
ica at Novo Nordisk. With 23
years of medical, research, and
pharmaceutical experience, he
will lead clinical research and
medical affairs in endocrinology
and biopharmaceuticals as well as
regulatory affairs and medical
communications.

People news
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2010 Transdermal 
Editorial Calendar

Editorial
Closing

A = Article Issue Special
Shows Issue  P = Product Focus Sections Ad Bonus Ad Closing

5th annual January A = October 26 Overcoming the Adhesives Web Review December 18
Drug Delivery, P = November 30 Skin Barrier: 
Feb 10–11 Mechanical 

Enhancements

Perspectives in March A = December 30 Overcoming the Backing Films Readex® February 12
Percutaneous P = January 18 Skin Barrier Readership
Penetration, Passive Chemical Study
Twelfth International Enhancements
Conference, April 7-10

May A = February 15 In-vitro Testing Release Liners White Papers April 16
P = March 15 of Transdermals

37th Annual 
Meeting and
Exposition of  July A = April 12 Manufacturing Issues, Membranes Web Review June 18
the Controlled P = May 17 New Techniques
Release Society,
July 10–14

2nd Conference 
on Innovation in September A = June 21 Dermatological Issues Excipients Lit Review August 13
Drug Delivery, P = July 12 for Transdermal 
October 3–6 Delivery Systems

AAPS Annual Meeting November A = August 16 FDA/Regulatory Issues Consulting Services White Papers October 15
and Convention, P = September 13 with Transdermals; 
November 14–18 Regulation Update
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T R A N S D E R M A L   T R A N S C E N D E N C E

That’s the promise of Aveva Drug Delivery Systems,

combining innovation and unparalleled industry

experience to advance drug delivery and pioneer

new frontiers in transdermal drug delivery for new

chemical entities and life cycle management

opportunities to enhance existing products. 

As one of the world’s largest manufacturers 

of transdermal patches offering a full range 

of research, development and manufacturing

capabilities, Aveva transcends traditional limitations

of patch technology and business partnerships to

achieve new levels of product and corporate 

performance.

> Customizing solutions to the unique characteristics
of each drug

> Masterfully balancing the patch properties of
adhesion reliability and gentleness that lead to
an enhanced patient experience.

> Managing a higher drug concentration in a
smaller patch

A flexible, customer-oriented business philosophy

that adds value to projects and exceeds cus-

tomer expectations.   

To license a product or to see how we can add value

to your project, call Robert J. Bloder, Vice President

Business Development, at 954.624.1374 or visit

www.AvevaDDS.com

A  h i g h e r  l e v e l  o f  p e r f o r m a n c e        D e l i v e r s  n e w  p o s s i b i l i t i e s

© Copyright 2005. Aveva Drug Delivery Systems. All rights reserved. 

a-Covers_C1-C4:b-TofC&Mast-C-7  10/13/09  9:50 AM  Page C4


