





The objectives of this research were to :

1. Study the kinetics of the release and permeation of nicotine from
the design and development TDDS dosage forms compared to commercial
product (Nicotinell®-TTS) by in-vitro skin permeation method.

2. Study the effect of pH values on the partition of nicotine between
n-octanol and buffer solutions.

3. Study the effect of pH values of nicotine aqueous solutions on the
stability and permeation of nicotine through membrane, adhesive and skin.

4. Study the effect of solvents/vehicles on the stability and permeation
of nicotine through membrane, adhesive and skin.

5. Design and develop the drug reservoir of nicotine using solvents/
vehicles, polymer and other additives.
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made of porous or nonporous polymeric material. The outer layers control
the rate of release of the agent and are usually fabricated from a more rigid
polymer than that of the reservoir (Kydonieus and Berner,1987).

Table 3 Categorization of polymer for controlled release systems.

Physical system

Reservoir systems with rate-control
membranes systems
adhesive membrane systems
microreservoir systems
(microencapsulation or macroencapsulation)

Reservoir systems without rate-control
hollow fibers
porous films

Monolithic systems
physically dissolved in nonporous, polymeric,or elastomeric
matrix (nonerodible, erodible, environmental agent, or degradable)
physically dispersed in nonporous, polymeric, or elastomeric matrix

Laminated structure

Other physical methods (osmotic pumps, adsorption onto ion-exchanger
resins)

Chemical systems

Chemical erosion of polymer matrix
heterogeneous, homogeneous

Biological erosion of polymer matrix
heterogenous, homogenous
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Transdermal drug delivery system
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Figure 8 Diagram of transdermal drug delivery and percutaneous absorption.
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by suspending the drug solids in an aqueous solution of water-soluble liquid
polymer. The drug suspension is then dispersed homogeneously in a
lipophilic polymer by high-shear mechanical force, to form thousands of
unleachable, microscopic spheres of drug reservoirs. A cross-section of this
type TDS is shown in Figure 9d. This technology has been utilized in the

development of Nitrodisc®. Release of a drug from microreservoir-type TDS
can follow either a partition-control or a matrix diffusion-control depending
upon the relative magnitude of solubility of the drug in the liquid compartment
and in the polymer matrix (Sugibayashi and Morimoto, 1994; Chien, 1987).
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studies, in terms of the control of skin surface temperature and the efficiency
of solution mixing .
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Figure 10 Diagrammatic illustration and comparison: of Franz and Keshary-
Chien diffusion cells.
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Figure 12 Schematic illustration of patch cell assembly.
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