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Abstract: Transdermal therapeutic systems are defined as a self-contained,
distinct dosage forms which, when applied to the intact skin, deliver the drug,
through the skin at control rate to the systemic circulation. TDDS characterizes
one of the most quickly advancing areas of novel drug delivery. TDDS are
designed for controlled liberate of drug through the skin into systemic circulation
maintaining consistent efficacy and reducing dose of the drug and its related side
effects. Present study was conducted to prepare transdermal patch of Tramadol
HCL with permeation enhancer to diminish extra side effects and to provide
sustain drug delivery. Various Kkinetics models were examined for optimized
formulation. The drug release data of all the formulation were fitted to different
kinetic models to find out the kinetics of drug release from transdermal patch. The
drug release data was also fitted to zero order (cumulative amount of drug release
vs. time) power equation to find out the drug release mechanism.

Keywords: Release Kinetics, TDDS patch & Tramadol HCL.

INTRODUCTION

Transdermal drug delivery systems (TDDS), also called as
“transdermal patches,” are dosage forms designed to deliver a
therapeutically effective amount of drug across a patient’s skin. In order
to transport therapeutic agents through the human skin for systemic
effects, the comprehensive  morphological, biophysical and
physicochemical properties of the skin are to be considered. Transdermal
delivery provides a foremost edge over injectable and oral routes by
increasing patient compliance and avoiding first pass metabolism
respectively (Jain, N. K. (Ed.). 2008).There are many advantages
associated with Transdermal drug delivery systems (Prabhakar, D. et
al.,2013):

. Drugs avoid the hepatic and pre systemic metabolism thereby
increasing bioavailability (Budavari, S., Eds. 2001).

. Risks and inconveniences of IV therapy are avoided (Kathleen,
P. 1999).

. Dose frequency reduced and predictable sustained and extended
duration of action (Soni, H. et al.,2020).

. Easy termination of drug therapy.

. It gives superior patient compliance due to elimination of
multiple dosing intervals (Ramkanth, S. et al.,2010).

. Enhanced therapeutic efficiency by avoiding the peaks and

troughs in systemic drug levels associated with conventional delivery
(Kumar, D., & Kumar, A. 2020).
. Self —administration.

Tramadol belongs to the anisole group containing a methoxybenzene or a derivative. Tramadol hydrochloride,

(x) cis-2-[(dimethylamino) methyl]-1-(3- methoxyphenyl) cyclohexanol

Hydrochloride (Budavari, S., Eds. 2001).

Tramadol Hydrochloride is a narcotic like analgesic used in severe pain. Tramadol has inhibitory action on 5-HT2C
receptor and even though the parent and M1 metabolite of Tramadol binds to p opioid receptors and results in weak
inhibition and reuptake of norepinephrine and serotonin. In several animal tests Tramadol-induced analgesia is only
partially antagonized by the opiate antagonist naloxone (Kumar, D. et al.,2019; Kumar, A. et al.,2019; Tiwari, D. 2017;
Kumari, P. 2017; & Singh, S. et al.,2015). Present study was conducted to prepare transdermal patch of Tramadol HCL
and release kinetic studies with the help of different models.
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MATERIAL AND METHOD

Drug: Tramadol hydrochloride was obtained as gift
sample from JubilantChemsys Ltd., Noida.

Polymers: HPMC E15was obtained fromJegchem
Universal, Mumbai and Eudragit RS100, Eudragit
RL100 and Eudragit RE 100 were obtained from
TriownChemie, Ahmedabad.

Plasticizer: PEG 400 was used.

Solvents: Acetone, phosphate buffer.

Other reagents: Di sodium hydrogen phosphate,
sodium hydroxide, potassium di hydrogen
orthophosphate

Formulation Development

The tramadol hydrochloride transdermal
patches were prepared by solvent casting technique.
The polymeric solution was prepared by dissolving
Eudragit RS 100, RL100 and Hydroxypropyl methyl
cellulose E15 (Eudragit RS100: HPMC E15), (Eudragit
RL100: HPMC E15) and (Eudragit RS100: Eudragit
RL100) in different ratios, along with drug, in acetone
(Dan, S. et al.,2011). The solution was poured into a
glass ring placed on the surface of backing membrane
and aluminum foil kept in a Petri dish. Backing
membrane was prepared by the Eudragit E. The patches
were kept at room temperature to evaporate the solvent

overnight (Soni, H. et al.,2020; Soni, S. 2019; &
Tiwari, P., & Malik, J. K. 2020). The patches were cut
to desire size and stored in desiccator until use.

In Vitro Drug Released Studies

The in-vitro drug released studies of the
patches was carried using modified KesharyChienFranz
diffusion cell. The cylinder consists of two chambers,
the donor and the receptor compartment. The donor
compartment was unfasten at the top and was exposed
to atmosphere. The temperature was maintained at 37 +
0.5C and receptor compartment was provided with
sampling port. The diffusion medium used was
phosphate buffer (pH 7.4). The diffusion was carried
out for 10 hours at an interval one hour for 10 hours (1,
2,3,4,5, 6,7,8, 9 and 10 hour). 5 ml sample was
withdrawn from the same volume of phosphate buffer
pH 7.4 was added to receptor compartment to maintain
sink conditions and the samples were analyzed at
271nm in UV spectrophotometer (Ramkanth, S. et
al.,2010).To the study mechanism of drug release from
these formulations, the data were treated according to
zero order (cumulative amount of drug release vs. time),
first order (log cumulative release amount of drug vs.
time) and Higuchi’s (cumulative amount of drug
released vs. square root time) pattern.

Modified kesharychien diffusion cell

Release kinetic evaluation

A release data were settled to different mathematical model to reveal the release mechanism. Zero order, first
order and higuchi release model were used for this purpose.All curve sitting and plotting was performed using MS-Excel

solver.

RESULT AND DISCUSSION

In the present study Tramadol hydrochloride
loaded transdermal patches were formulated using
Eudragit RS 100, Eudragit RL 100 and HPMC E15 in
different combination as matrix forming agent and

polyethylene glycol 400 (PEG 400) is used as
plasticizer. The patches were prepared by varying the
ratio of two polymers in each group and also by
varying the quantity of plasticizer to understand their
impact on the responses (table.1-3). The in-vitro drug
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release result showed in fig 1-9 for different models.
The correlation of coefficient of groupl to3 was
tabulated in table 4-6 respectively. The drug release
data of all the formulations were fitted to different
kinetic models to find out the kinetics of drug release
from transdermal patch. The drug release data was also
fitted to zero order (cumulative amount of drug release
vs. time) power equation to find out the drug release
mechanism. The drug release data was also fitted to
zero order (cumulative amount of drug release vs.
time) power equation to find out the drug release
mechanism. The data obtained from the current work
suggest the possibility of developing the drug into
transdermal patch. The release of drug in all group of
formulation was found to be similar and slow (release
after 10 hours 54.35%).

CONCLUSION

The result of present works showed that
release the drug in planned, predictable and slower
than normal approach. Therefore, transdermal patch
can be used a suitable device for long term
management of pain. The TDDS for analgesic drug
had been suggested in many articles. The present study
confirms that the TD patch can improve the
therapeutic efficacy of poorly water soluble drugs like
Tramadol. The slow releases of the tramadol revealed
that drug remains localized for a longer period of time
and attain prolong therapeutic action.

Table 1: Different formulation of group - 1

SNO FORMULATION RATIO OF EUDRAGIT EllPSMC DRUG PLASTICIZER
"7 CODE POLYMER RS100 (mg) (mg) (mg) (ml)
1. F1 2:1 240 120 360 0.2
2. F2 1:1 180 180 360 0.2
3. F3 1:2 120 240 360 0.2
4. F4 2:1 320 160 240 0.2
5. F5 1:1 240 240 240 0.2
6. F6 1:2 160 320 240 0.2
Table2: Different formulation of group - 2
S.NO. FORMULATION RATIO OF EUDRAGIT HPMC DRUG PLASTICIZER
CODE POLYMER RL100 (mg) E15 (mg) (ml)
(mg)
1. F1 2:1 240 120 360 0.2
2. F2 1:1 180 180 360 0.2
3. F3 1:2 120 240 360 0.2
4, F4 2:1 320 160 240 0.2
5. F5 1:1 240 240 240 0.2
6. F6 1:2 160 320 240 0.2

Table 3: Different formulation of group- 3

SNO FORMULATI  RATIO OF EUDRAGIT  EUDRAGIT DRUG PLASTICIZE
. ON CODE POLYMER RS100 (mg) RL100 (mg) (mg) R (ml)
1. F1 2.1 240 120 360 05
2. F22 1:1 180 180 360 05
3. F3 1:2 120 240 360 05
4, F4 2:1 320 160 240 05
5, F5 1:1 240 240 240 0.5
6. F6 1:2 160 320 240 05




Mohit Saini et al, IAR J. Med & Surg Res; Vol-1, Iss- 1 (July-Aug, 2020): 1-8

%% Release

60 -

Time (hrs.)

12

——F1
—-F2
——F3
——F4
——F5
—o—F6

Figure 1: Zero order release curve of group-1
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Figure 2: Zero order release curve of group-2
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Figure 3: Zero order release curve of group-3
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Figure 4: First order release curve group-1 (Formulation code F1)
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Figure 5: Higuchi release curve of group-1 (Formulation code F1)
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Figure 6: First order release curve of group-2 (Formulation code F1)
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Figure 7: Higuchi release curve of group-2 (Formulation code F1)
2.5
2
=* )
wn
8 15
=
= "
-2 ; —+—5eriesl
0.5
o
0 2 4 6 8 10 12
Time (hrs.)

Figure 8: First order release curve of group-3 (Formulation code F1)
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Figure 9: Higuchi release curve of group-3 (Formulation code F1)

Table 4: Correlation coefficient of group-1

Correlation coefficient (R?)

. Zero Order First Order Higuchi
Formulation Code Kinetics Kinetics Kinetics
F1 0.9726 0.9536 0.9054
F2 0.9889 0.9915 0.9083
F3 0.9863 0.9701 0.9033
F4 0.9935 0.9808 0.9042
F5 0.9865 0.9807 0.8995
F6 0.9859 0.9740 0.9002

Table 5: Correlation coefficient of group-2

Correlation coefficient (R?)

Formulation Code Zgro Qrder Fi_rst Qrder H!guc_hi
Kinetics Kinetics Kinetics
F1 0.9922 0.9932 0.9082
F2 0.9954 0.9917 0.9131
F3 0.9887 0.9950 0.9082
F4 0.9961 0.9895 0.9150
F5 0.9939 0.9908 0.9093
F6 0.9942 0.9857 0.9080

Table 6: Correlation coefficient of group-3

Correlation coefficient (R?)

Formulation Code

Zero Order First Order Higuchi

Kinetics Kinetics Kinetics
F1 0.9982 0.9899 0.9148
F2 0.9982 0.9896 0.9137
F3 0.9721 0.9778 0.9100
F4 0.9949 0.9952 0.9081
F5 0.9928 0.9966 0.9175

F6 0.9975 0.9914 0.9150
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