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Abstract: Herbal medicines have gained
considerable attention in modern pharmaceutical
research because of their therapeutic -efficacy,
natural origin, and relatively lower side effects
compared with synthetic drugs. The integration of
herbal drugs with novel drug delivery technologies
has led to the development of herbal transdermal
drug delivery systems. Transdermal drug delivery
systems are designed to deliver active
pharmaceutical ingredients across the skin into
systemic circulation in a controlled and sustained
manner. This route of administration offers several
advantages such as avoidance of first-pass
metabolism, improved bioavailability, sustained
drug release, and enhanced patient compliance.
Herbal transdermal patches incorporate plant-
derived bioactive compounds into polymeric
matrices that enable controlled drug permeation
through the skin. These systems are widely
investigated for various therapeutic applications
including analgesic, anti-inflammatory, anti-
arthritic, and dermatological treatments. However,
the barrier function of the stratum corneum presents
a significant challenge for efficient drug permeation.
Recent advances in nanotechnology, permeation
enhancers, and vesicular drug delivery systems have
improved the effectiveness of transdermal drug
delivery. This review discusses the basic principles,
formulation components, advantages, challenges,
and therapeutic applications of herbal transdermal
drug delivery systems along with recent
technological advancements in this field.

KEYWORDS: Herbal drug delivery, Transdermal
patches, Phytoconstituents, Controlled drug release,
Skin permeation, Novel drug delivery systems.

I. INTRODUCTION
Herbal medicines have been widely used in
traditional healthcare systems because of their
therapeutic properties and natural origin [1].

In recent decades, global interest in plant-based
medicines has increased significantly due to the
perception that herbal drugs are safer and more
compatible with the human body than synthetic
drugs [2].

However, many herbal drugs show limitations such
as poor solubility, instability in the gastrointestinal
tract, and low bioavailability when administered
through conventional dosage forms [3].

To overcome these limitations, researchers have
focused on developing novel drug delivery systems
that enhance the therapeutic performance of herbal
medicines [4].

Among these approaches, transdermal drug delivery
systems (TDDS) have gained considerable attention
because they allow drugs to be delivered through the
skin directly into systemic circulation [5].

The transdermal route provides several advantages
including avoidance of hepatic first-pass
metabolism, sustained drug release, and improved
patient compliance [6].

In addition, transdermal delivery reduces
gastrointestinal irritation and maintains consistent
plasma drug concentrations over extended periods
[7].

The skin serves as a protective barrier but also
provides a large surface area suitable for drug
administration [8].
Advances in polymer science, nanotechnology, and
permeation enhancement strategies have made it
possible to deliver many drugs effectively through
the skin [9].

Herbal transdermal drug delivery systems combine
the therapeutic benefits of phytochemicals with
modern pharmaceutical technologies to improve
drug delivery efficiency [10].

These systems typically involve incorporating plant
extracts or isolated phytoconstituents into polymeric
matrices that allow controlled drug release through
the skin [11].

DOI: 10.35629/4494-1102237241 | Impact Factor value 7.429 1SO 9001: 2008 Certified Journal

Page 237



W,
[\

IJPRA Journal

International Journal of Pharmaceutical research and Applications
Volume 11, Issue 2, Mar-Apr 2026, pp:237-241 www.ijprajournal.com

Herbal transdermal patches are currently being
investigated for wvarious therapeutic applications
including analgesic, anti-inflammatory, anti-
arthritic, and dermatological treatments [12].

The increasing demand for natural therapeutic
products has further stimulated research in the
development of herbal transdermal formulations
[13].

II. Anatomy and Physiology of Skin
The skin is the largest organ of the human body and
functions as a protective barrier against
environmental factors such as microorganisms,
chemicals, and physical damage [14].

Structurally, the skin is composed of three primary
layers: the epidermis, dermis, and hypodermis [15].

Epidermis

The epidermis is the outermost layer of the skin and
is primarily responsible for barrier protection [16].
The stratum corneum is the outermost portion of the
epidermis and plays a critical role in regulating drug
permeation through the skin [17].

Dermis

The dermis lies beneath the epidermis and contains
blood vessels, nerves, hair follicles, and connective
tissues [18].
This layer is responsible for providing nutrients to
the skin and facilitating systemic absorption of
drugs [19].

Hypodermis

The hypodermis or subcutaneous layer mainly
consists of adipose tissue that provides insulation
and mechanical protection [20].

It also supports the dermis and epidermis while
serving as a reservoir for energy storage [21].

III.Herbal Transdermal Drug Delivery Systems

Herbal transdermal drug delivery systems are
advanced pharmaceutical formulations designed to
deliver plant-derived bioactive compounds through
the skin into systemic circulation [22].

These systems integrate traditional herbal medicine
with modern drug delivery technologies to improve
therapeutic effectiveness [23].

In herbal transdermal patches, the active herbal
extract or phytoconstituent is incorporated into a
polymeric matrix that controls the rate of drug
release [24].

Drug molecules then diffuse through the layers of
the skin and enter systemic circulation to produce
therapeutic effects [25].

The main mechanism of drug transport across the
skin occurs through passive diffusion across the
stratum corneum [26].

Drug permeation may also occur through
appendageal pathways such as hair follicles and
sweat glands [27].

Many herbal compounds including flavonoids,
alkaloids, terpenoids, and essential oils have
demonstrated promising potential for transdermal
drug delivery [28].

Herbal transdermal patches provide controlled drug
release over extended periods, which helps maintain
stable plasma drug levels [29].

This reduces dosing frequency and improves patient
compliance, particularly in chronic diseases
requiring long-term therapy [30].

Additionally, these systems minimize
gastrointestinal degradation of herbal compounds
and avoid hepatic first-pass metabolism [31].

Recent advances in nanotechnology and polymer
science have further enhanced the efficiency of
herbal transdermal drug delivery systems [32].

IV.Components of Herbal Transdermal
Patches

A typical herbal transdermal patch consists of
several essential components that ensure effective
drug delivery [33].
Backing Layer
The backing layer protects the patch from
environmental factors such as moisture and oxygen
[34].
Drug Matrix or Reservoir
The drug matrix contains the herbal extract
dispersed  within  polymeric materials [35].
Polymers such as hydroxypropyl methylcellulose
and polyvinylpyrrolidone are commonly used for
this purpose [36].
Adhesive Layer
The adhesive layer ensures proper attachment of the
patch to the skin surface during drug delivery [37].
Release Liner
The release liner is removed before application to
expose the adhesive layer of the patch [38].
Permeation Enhancers
Permeation enhancers are added to improve drug
penetration through the stratum corneum [39].
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V.Advantages of Herbal Transdermal Drug
Delivery Systems
Herbal transdermal drug delivery systems provide
several advantages over conventional dosage forms
[40].
One major advantage is the avoidance of hepatic
first-pass metabolism, which improves drug
bioavailability [41].
Transdermal delivery also prevents degradation of
herbal compounds in the gastrointestinal tract [42].
Another important benefit is the ability of
transdermal patches to provide controlled and
sustained drug release [43].
This helps maintain consistent plasma drug
concentrations and reduces fluctuations associated
with repeated dosing [44].
Herbal transdermal patches are non-invasive and
painless, making them convenient and patient-
friendly [45].
They also reduce dosing frequency and improve
patient compliance during long-term therapy [46].
In addition, drug therapy can be terminated
immediately by removing the patch if adverse
reactions occur [47].
Herbal patches may also reduce systemic toxicity
due to gradual drug release into circulation [48].

VI.Challenges and Limitations
Despite their advantages, transdermal drug delivery
systems have several limitations that restrict their
widespread application [49].

The primary barrier to drug permeation is the
stratum corneum layer of the skin [50].

Only drugs with appropriate physicochemical
properties such as low molecular weight and
moderate lipophilicity can effectively penetrate the
skin.

Another limitation is the possibility of skin irritation
or allergic reactions caused by adhesives, polymers,
or permeation enhancers.

Variability in skin permeability among individuals
may also affect drug absorption and therapeutic
efficacy.

Factors such as age, hydration level, skin thickness,
and disease conditions can influence transdermal
drug permeation.

Drugs requiring high plasma concentrations are
often difficult to deliver through the skin because
only small amounts of drug can cross the skin
barrier.

Formulation stability is another concern, particularly
when  herbal  extracts  contain  unstable
phytoconstituents that may degrade during storage.

Additionally, large-scale manufacturing and quality
control of herbal transdermal patches can be
challenging due to wvariability in plant-derived
materials.

VII. Recent Advances in Herbal
Transdermal Drug Delivery

Recent technological developments have
significantly improved the effectiveness of
transdermal drug delivery systems.
Nanotechnology-based carriers such as

nanoparticles, nanoemulsions, and solid lipid
nanoparticles have been developed to enhance drug
permeation.

Vesicular drug delivery systems including
liposomes, niosomes, and ethosomes are widely
used to improve skin penetration of herbal
compounds.

These vesicular carriers enhance drug solubility,
stability, and bioavailability.

Microneedle technology has also emerged as a
promising technique for transdermal drug delivery.
Microneedles create microscopic channels in the
skin that facilitate drug penetration without causing
pain.

Other advanced techniques include iontophoresis
and sonophoresis, which utilize electrical current or
ultrasound waves to enhance transdermal drug
transport.

The integration of nanotechnology with herbal
formulations has opened new opportunities for
developing more effective transdermal therapeutic
systems.

VIIL.Therapeutic Applications
Herbal transdermal drug delivery systems have been
widely explored for a variety of therapeutic
applications due to their ability to provide controlled
and sustained drug release.

These systems are particularly useful in chronic
diseases where long-term therapy is required.

One of the most significant applications of herbal
transdermal patches is in pain management.
Medicinal plant extracts with analgesic properties
can be incorporated into transdermal formulations to
provide prolonged pain relief.

DOI: 10.35629/4494-1102237241 | Impact Factor value 7.429 1SO 9001: 2008 Certified Journal

Page 239



International Journal of Pharmaceutical research and Applications

. J Volume 11, Issue 2, Mar-Apr 2026, pp:237-241 www.ijprajournal.com

BN

IJPRA Journal

Herbal patches are also used in the treatment of
inflammatory conditions such as arthritis, joint pain,
and musculoskeletal disorders.

Plant-derived compounds including flavonoids and
terpenoids exhibit strong anti-inflammatory effects
when delivered through the skin.

Another important application is in dermatological
therapy.

Herbal extracts possessing antioxidant and
antimicrobial properties are used in patches for
wound healing, treatment of skin infections, and
protection against oxidative stress.

Transdermal delivery of herbal compounds has also
been investigated for cardiovascular diseases,
hormonal therapy, and neurological disorders.

Certain plant extracts have demonstrated potential in
improving circulation, reducing stress, and
enhancing overall physiological function.

In addition, herbal transdermal patches are gaining
popularity in the cosmetic industry for skin
rejuvenation, anti-aging therapy, and detoxification
treatments.

With increasing demand for natural and non-
invasive therapeutic options, herbal transdermal
drug delivery systems are expected to play an
important role in future pharmaceutical and
cosmeceutical applications.

IX.Conclusion

Herbal transdermal drug delivery systems
represent a promising approach for delivering plant-
derived bioactive compounds through the skin in a
controlled and sustained manner. The integration of
herbal medicine with modern pharmaceutical
technologies has improved therapeutic effectiveness
and patient compliance. Transdermal patches
provide several advantages including avoidance of
gastrointestinal degradation, reduction of first-pass
metabolism, and sustained drug release. Despite
these advantages, challenges such as skin barrier
resistance, formulation stability, and variability in
drug absorption still remain. Recent advances in
nanotechnology, permeation enhancement
techniques, and vesicular drug delivery systems
have significantly improved the efficiency of herbal
transdermal drug delivery systems. Future research
should focus on optimizing formulation strategies
and conducting clinical studies to establish the
safety and efficacy of herbal transdermal patches.
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