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ABSTRACT

The Transdermal Patches of Flufenamic Acid are meant to deliver the anti-inflammatory drug through the epidermis at controlled
rate of release.The trnsdermal route of drug administration allows to deliver lesser doses than that of oral route to get the desired
bioavailbility by overcoming the hepatic first-pass metabolism. The release studies were done by using Franz Diffusion Cell
apparatus .Stability studies of the formulated patches were done for 30, 60 and 90 days, according to | C H guidelines.The patches
were retained the size and shape after 90 days. It was found that the drug:PVP K90 ratio 1:2 was most effective in increasing the
drug release from the patches . This work will help to minimize the drug doses and hence the cost of medication to the patients
Keywords - Transdermal; first-pass metabolism; epidermis; bioavailability.

I.INTRODUCTION

The administration of conventional oral dosage forms like tablets, capsules, liquids orals of drugs suffers a setback due to problem
of gastro intestinal tract absorption, local irritation dilution of drug strength, Liver first pass metabolism, degradation of drug by
gastro intestinal tract enzymes, the protein binding of drug at an absorption surface and local toxicity. The bioavailability as well
as duration of action is reduced which requires frequent administration which in turn is associated with the problem of patients
compliance to therapy and the economy of the treatment. It is evident that the quality of the rate of absorption and the rates of
metabolic elimination would result on the equilibrium distribution of the drug in tissues and blood, but however missing in the
case of conventional dosage forms. This factor as well as some other factors such as repetitive dosing and unpredictable
absorption, led to the concept of drug delivery system or the therapeutic system.

I.MATERIALS AND METHODS

The release studies from formulated patches were carried out by using Franz diffusion cell. Prepared patch was placed between
the donor compartments of diffusion cell separated by dialysis membrane. The receptor region comprising of buffer containing
magnetic bead which is operated by magnetic stirrer, for stirring. Periodically 1 ml of aliquot sample was taken out from the
receptor compartment at graded time intervals and same is replaced with phosphate buffer pH 7.4, analysis was done using
UV/Visible spectrophotometer at 288 nm against buffer as a reference. The drug release data of all formulations were fitted to
various mathematical models such as zero order as cumulative % of drug released vs. time, first order as log cumulative % of
drug remaining vs. time.

STABILITY STUDIES OF FLUFENAMIC ACID PATCHES:

Stability studies of formulations was conducted according to ICH guidelines by storing at 40 °C and 75 % RH for 3 months. The
samples were withdrawn at 30, 60 and 90 days and evaluated for physical appearance and drug contents. The ex vivo permeation
study was performed after 90 days and compared with fresh batch.
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Table 1: In Vitro Release of Flufenamic acid from Transdermal patches:

Time Cumulative % drug release

(h) F1 F2 F3 F4 F5

0 0 0 0 0 0

1 1.55+0.27 1.99+0.75 2.29+1.65 2.49 +0.32 2.82 £ 2.56
2 3.81+0.46 3.36 £ 0.69 5.76 £ 0.84 6.70+1.14 7.31+£1.10
3 5.23+0.23 7.63+1.73 943+146 | 13.82+1.35 1497 +1.24
4 12.32+2.11 | 13.80+1.58 | 12.34+0.74 | 19.39+2.08 27.38 £ 2.58
5 18.13+3.34 | 18.49+2.08 | 1947 +2.11 | 25.87 +£2.63 38.94 + 2.63
6 2586+232 | 2482+223 | 23.83+145 | 34.60+3.19 | 46.22+10.46
7 30.92+2.13 | 37.65+3.56 | 30.51+256 | 40.61+4.44 53.74 £ 4.08
8 37.72+3.28 | 4451 +3.71 | 42.16 £+4.05 | 48.26 £ 3.59 59.63 +2.48
10 4417 +4.30 | 52.17+4.10 | 5476 £4.12 | 55.47 £ 3.37 66.78 £ 9.65
12 51.08+2.82 | 61.88+2.77 | 68.12+4.36 | 60.51 +4.47 74.61 £ 3.75
24 64.58 +0.63 | 6849+1.22 | 70.38+0.83 | 77.32+1.27 88.72 £ 0.93

The percentage of drug release order was as follows:
F5>F4>F3>F2>F1
Formulations F5 showed the greatest percentage of drug release values. It was revealed than the ratio between drug : PVP K90 at
1 : 2 was found to be the most effective in increasing the drug release from patch.
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Figure 1: In vitro drug release of Flufenamic acid from transdermal patches
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RELEASE KINETICS OF FLUFENAMIC ACID PATCHES
In vitro release data was fitted with various release equations and kinetic models like the Zero-order, First order
Zero order release kinetics of Formulations:
Zero order release kinetics was determined by plotting a graph between cumulative percent of drug released vs. time
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Figure 4: Zero order release kinetics of Formulation F3 Figure 5: Zero order release kinetics of Formulation F4
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Figure 6: Zero order release kinetics of Formulation F5
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Table 2: Zero order release kinetics of Flufenamic acid patches

S. No. Formulation Code Zero order Regression value (R?)
1. F1 0.869
2 F2 0.813
3 F3 0.814
4, F4 0.857
5 F5 0.801

The R? values of zero-order plot were found between 0.801 and 0.869.

First order release kinetics of Formulations:

First order release kinetics was determined by plotting a graph between log cumulative percentage of drug remaining vs. time;
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Figure 7: First order release kinetics of Formulation F1
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Figure 8: First order release kinetics of Formulation2
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Log Cumulative % drug remaining
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Fig 9:First order release kinetics of Formulation F4
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Fig 10:First order release kinetics of Formulation F4
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Figure 11: First order release kinetics of Formulation F5
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Table 3: First order release kinetics of Flufenamic acid patches

S. No. Formulation Code First order Regression value (R?)
1. F1 0.939
2. F2 0.877
3. F3 0.846
4. F4 0.962
5. F5 0.968

The R? values of first-order plot were found between 0.846 and 0.962

STABILITY STUDIES OF FLUFENAMIC ACID PATCHES:

The stability study of optimized formulation (F5) was conducted according to ICH guidelines; the formulation was stored at 40
°C and 75 % relative humidity for 3 months. The result indicated that no change in physical appearance was observed after 90
days. The drug content of the patch was found 97.11, 96.91 and 96.84% after 30, 60 and 90 days respectively, indicated that no
significant change after 3 months.

Table 4: Data of the stability of Flufenamic acid formulation (F5)

S. No. Time interval Physical appearance Drug contents (%0)
1. 0 days Uniform 0
2. 30 days Uniform 97.11
3. 60 days Uniform 96.91
4. 90 days Uniform 96.84
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