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Polymer Matrix: The Polymer controls the release of the drug from the

device. Possible useful polymers for transdermal devices are:

Natural Polymers: e.g., cellulose derivatives, Zein, Gelatin, Shellac,

Waxes, Proteins, Gums and their derivatives, Natural rubber, Starch etc.

Synthetic Elastomers: e.g.,, polybutadieine, Hydrin rubber,
Polysiloxane, Silicone rubber, Nitrile, Acrylonitrile, Butyl rubber,

Styrenebutadieine rubber, Neoprene etc.

Synthetic Polymers: e.g., polyvinyl alcohol, Polyvinyl chloride,
Polyethylene, Polypropylene, Polyacrylate, Polyamide, Polyurea,
Polyvinyl pyrrolidone, Polymethy Imethacrylate, Epoxy etc.



2. Drug:

For successfully developing a transdermal drug delivery system, the drug should be

chosen with great care.

The following are some of the desirable properties of a drug for transdermal delivery.

Physicochemical properties:
The drug should have a molecular weight less than approximately 1000 Daltons.
The drug should have affinity for both lipophilic and hydrophilic phases.

Extreme partitioning characteristics are not conducive to successful drug delivery via

the skin.
The drug should have low melting point.

Along with these properties the drug should be potent, having short half life and_be

non-irritating.



3. Permeation Enhancers:

These are compounds which promote skin permeability by altering the skin as a barrier to the flux

of a desired penetrant.

Penetration enhancers are incorporated into a formulation to improve the diffusivity and solubility

of drugs through the skin that would reversibly reduce the barrier resistance of the skin.

These includes water, pyrolidones, fatty acids and alcohols, ozone and its derivatives, glycols,
essential oils, terpenes and derivatives, sulfoxides like DMSO and their derivatives, urea and

surfactant.

4. Pressure sensitive adhesives (PSA):

The fastening of all transdermal devices to the skin can be done by using a PSA, positioned on the face

of the device or in the back of the device and extending peripherally.

The first approach involves the development of new polymers, which include hydrogel hydrophilic

polymers, and polyurethanes.

The second approach is to physically or chemically modify the chemistry of the PSAs in current gse

(such as silicones, and acrylates).



Physical modification refers to the formulation of the base adhesives with
some unigue additives so that, in synergy with the drug and excipients in the
system formulation, the result is enhanced drug delivery and improved skin-

adhesion properties.

Chemical modification involves chemically incorporating or grafting
functional monomers to the conventional PSA polymers in order to improve

drug delivery rates.



5. Backings Laminates:

Backings laminates are selected for appearance, flexibility and need for occlusion. Examples of
backings are polyester film, polyethylene film and polyolefin film, and aluminum vapor coated layer.

An over emphasis on the chemical resistance often may leads to stiffness and high occlusivity to
moisture vapor and air.
It causes the TDDS to lift and may possibly irritate the skin during long-term use.

6. Release Liner:
During storage the patch is covered by a protective liner that is removed and discarded before the
application of the patch to the skin.

Since the liner is in intimate contact with the TDDS, the liner should be chemically inert.

The release liner is composed of a base layer which may be non-occlusive (e.g. paper fabric) or
occlusive (e.g. polyethylene, polyvinylchloride) and a release coating layer made up of silicon or

Teflon.

Other materials used for TDDS liners include, polyester foil and metalized laminate that protects the

patch during storage.

The liner is removed prior to use.



/. Other Excipients:

Various solvents such as chloroform, methanol, acetone, isopropanol and

dichloromethane are used to prepare drug reservoir.

In addition, plasticizers such as dibutyl-phthalate, trietyl citrate,
polyethylene glycol and propylene glycol are added to provide plasticity to

the transdermal patch.



FORMULATION APPROACHES OF TDDS:

The different formulation approaches for TDDS are discussed as follows.

Polymer membrane permeation controlled TDD system:

Drug reservoir sandwiched between drug impermeable backing laminate and rate

controlling polymeric membrane.

In drug reservoir compartment drug is dispersed homogeneously in a solid
polymeric matrix (e.g. polyisobutylene), suspended in a un leachable viscous

liquid medium(e.q. silicon fluid) to form a paste like suspension.



o Rate controlling membrane is either a micro-porous or a nonporous polymeric membrane e.g.

ethylene-vinyl acetate copolymer.

o Example of this type of patch are Estraderm (twice a week in treatment of postmenopausal

syndrome) and Duragesic (management of chronic pain for 72 hrs).
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Membrane permeation controlled system.
The intrinsic rate of drug release from this type of drug delivery system is defined by

{dg/dt}=Cr/1/Pm+1/Pa.
Where,

Cr = Concentration of drug in the drug reservoir.

Pa= Permeation Co-efficient of adhesive layer. °

Pm= Permeation Co-efficient of rate controlling membrane.




2. Polymer matrix diffusion controlled TDD system:
In this the drug reservoir is prepared by homogeneously dispersing
drug particles in a hydrophilic (or) lipophilic polymer matrix.
The resulting polymer matrix is then moulded into discs with

defined surface area and controlled thickness.

The medicated disc Is then moulded onto an occlusive base plate In

a compartment made up of a drug impermeable backing.

Finally adhesive polymer is spread along the circumference of the

film.

Examples: Nitro-glycerine releasing transdermal therapeutic

system at a daily dose of 0.5g/cm2 for angina pectoris.



Rate of drug release in this system is given by the equation:

dg/dt = {ACpDp/2t}1/2

Where,

A= Initial drug loading dose dispersed in polymer matrix
Cp = Solubility of drug in Polymer

Dp = Diffusivity of drug in Polymer since Cp is equal to Cr.
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3. Adhesive Dispersion- Type Systems:

This 1s a Simplified form of membrane Permeation—Controlled
Systems . In this system, drug and other selected excipients are

directly incorporated into the adhesive solution.

They are then mixed and casted as thin films and finally the solvent

IS evaporated by drying the film.

The drug reservoir (film) is the then sandwiched between the
banking laminate and rate — controlling adhesive polymer

membrane.



The rate of drug release from this system is given by,

dg/dt = Cr.Ka/r .Da/ha

Where,

Ka/r = Partition co-efficient for interfacial partitioning of drug from reservoir layer

to adhesive layer.

Examples: Iso sorbide dinitrate — releasing TDDS — 24 hr, Used in Angina Pectoris

Verapamil — releasing TDDS — 24 hrs, used in Hypertension
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4. Microreservoir dissolution controlled TDD system
o It is considered as the hybrid system of reservoir and matrix dispersion type drug

delivery.

o In this system the drug reservoir is formed by first suspending the drug solids in
aqueous solution of water-miscible drug solubilser e.g. polyethylene glycol and than
homogeneously dispersing the drug suspension with controlled aqueous soluble
lipophillic polymer by high shear mechanical force to form thousands of un-

leachable microscopic drug reservoir.
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