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INTRODUCTION.....covvvnennn..

Transdermal drug delivery systems (TDDS), also known as “patches,” are dosage forms

designed to deliver a therapeutically effective amount of drug across a patient’s skin.

TDD is a painless method of delivering drugs systemically by applying a drug

formulation onto intact and healthy skin.

The drug initially penetrates through the stratum corneum and then passes through the

deeper epidermis and dermis without drug accumulation in the dermal layer.

When drug reaches the dermal layer, it becomes available for systemic absorption via
the dermal microcirculation. Transdermal delivery provides a leading edge over
injectables and oral routes by increasing patient compliance and avoiding first pass

metabolism respectively.

Transdermal delivery not only provides controlled, constant administration of the drug,
but also allows continuous input of drugs with short biological half-lives and eliminates

pulsed entry into systemic circulation, which often causes undesirable side effects.
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ANATOMY OF SKIN
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Epidermis................

Stratified, squamous, keratinizing epithelium.

Keratinocytes comprise the major cellular component (> 90%) and are responsible for

the evolution of barrier function.

Keratinocytes change their shape, size and physical properties when migrating to the skin

surface.
Microscopically, the epidermis further divided into five anatomical layers with

approximately 100-150 micrometer thick, Stratum corneum (SC) forming the outer most

layer of the epidermis, exposing to the external environment.
This is the most important layer to transdermal delivery as its composition allows it to
keep water within the body and foreign substances out.

SC is large, flat, polyhedral, plate-like envelopes filled with keratin that is made up of

dead cells that have migrated up from the stratum granulosum.

The SC consists of 10-15 layers of corneocytes and varies in thickness from

approximately 10-15 um in the dry state to 40 um when they are hydrated.



Dermis .....c.ccce....

Dermis consists of extensive microvasculature network structures like sweat glands, hair follicles,

and the smaller blood vessels.

Therefore, in order to have drug delivery via the skin, the drug must pass through the epidermis into

the dermis where it can be absorbed by capillaries into the circulatory system.

Inner and larger (90%) skin layer comprises primarily of connective tissue and provides supports to

the epidermis layer of the skin.

Dermis consists of extensive microvasculature network structures like sweat glands, hair follicles,

and the smaller blood vessels.

Therefore, in order to have drug delivery via the skin, the drug must pass through the epidermis into

the dermis where it can be absorbed by capillaries into the circulatory system.

Inner and larger (90%) skin layer comprises primarily of connective tissue and provides supports to

the epidermis layer of the skin.

The boundary between dermis and epidermis layer is called Dermal- Epidermal junction which

provides a physical barrier for the large molecules of drug and cells.
It incorporates blood and lymphatic vesicles and nerve endings.

Dermis can be divided into two anatomical region; papillary dermis and reticular dermis.



Hypodermis
Subcutaneous, or hypodermis in histology, is the third layer

beneath the dermis. Subcutaneous is an elastic layer and includes a
large amount of fat cells that work as a shock absorber for blood

vessels and nerve endings.

The thickness of this layer Is 4 to 9 mm on average. However, the
actual thickness differs from person to person and it depends on the
body region.

When a molecule reaches intact skin, it contacts with the cellular

debris, normal flora of microorganisms, sebum and other materiais!



Routes of skin penetration
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Solute molecules may penetrate the skin through the hair follicles, sweat duct

or through the sebaceous glands.
These passages are collectively known as shunt or appendageal route.

It is generally accepted that the skin appendages comprises of approximately

0.1% of fractional area for drug permeation.

Thus, the main focus is to develop permeation strategies through the stratum

corneum rather than through the appendages.

The main barriers to absorption are the dead cells of the SC, restricting the
inward and outward movement of drug substances and having high electrical

resistance.



The SC is a heterogeneous tissue, composed of flattened keratinized cells.

The outer layers of these cells are less densely packed than those adjacent to the

underlying granular layer.

Therefore, the epidermal barrier becomes more impermeable in the part and this fact

has led to suggestion that a separate barrier exists at this level, the so called SC.

Thus as molecules move from the environment into the skin, the rate limiting barrier
I.e. the tissue that presents the greatest resistance to the movement of molecules, is the
SC.

Once the dosage form is applied topically, the percutaneous absorption or transdermal

permeation can be visualized as a composite of a series of steps.
Adsorption of a penetrant molecule onto the surface layers of SC.

Diffusion through SC and through viable epidermis.






