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ABSTRACT
Objective:
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Apart from other dosage forms, topical or transdermal route

gives better advantages for local pain management (3, 4).

Topical or transdermal drug delivery can be defined as the

application of the formulation to the skin to directly treat the

local or/and systemic disorders with the intent of containing

the pharmacological or other effect of the drug. Mainly three

types of drug delivery systems are delivering the drug via

the skin. Local delivery can be defined as the application of

a drug-containing formulation to the skin to directly treat

cutaneous manifestations of a general disease. Regional

delivery, in contrast, involves the application of a drug to the

skin for the purpose of treating diseases or alleviating

disease symptoms in deep tissues beneath the application

and transdermal delivery involves the application of a drug

to the skin to treat systemic disease and is aimed at

achieving systemically active levels of the drug (2). The

objective of the present study was to develop a more

patient, elegant, stable, good adhesion and convenient

dosage form, namely drug in the adhesive topical patch

containing Lidocaine as a local anesthetic.

Factors affecting topical permeation (5, 6)

There are various factors that affect the topical permeation

of drug, these are:

1. Physicochemical properties of drug molecule like Partition

co-efficient, pH and permeation concentration.

2. Physicochemical properties of drug delivery system like

Release characteristics, composition of drug delivery system

and enhancement of transdermal permeation.

3. Physiological and pathological conditions of skin

4. Drug metabolism and drug loss while permeation through

skin

Topical Patch Design

Flynn and Cleary provide the information regarding to

characteristics, design, development, properties, and

manufacturing of a variety of the transdermal system (7).

Adhesive transdermal systems consist as polymer coated

laminates. It has three layers, backing film, adhesive matrix

layer and protective release liner. The outer surface of the

patch is the top of the backing layer and contains product

particulars. A backing film serves several important functions

in a transdermal drug delivery system and is an integral part

of the system. The backing film provides mechanical support
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Glycol, and Oleic Acid.

2. Drug-Excipient Compatibility Study (12):

When we mix two or more excipients with each other  &  if

they  are  affect  adversely  on  the physical,  chemical,

safety,  efficacy  of  the product then they are said to be

incompatible. The objectives of this study were to maximize

stability  of  dosage  form  and  to  avoid  any unexpected

problems during or after formulation  up  to  expiry  period.

Traces of monomers are present in polymer which can be

potential   cause   of   in-compatibility   with Lidocaine.  So

this  study  was  performed  to determine  any  physical  as

well  as  chemical change in the drug when kept in contact

with various monomers. For the evaluation of compatibility,

the drug was mixed with various excipients in 1:1 ratios. This

mixture was kept in glass vials than properly capped and

sealed with Teflon tape. Two vials of each mixture were kept

at room temperature (25
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Table 1: Solubility of Lidocaine in different enhancers and solvents

Permeation Enhancers Solubility ( mg/ml) Permeation Enhancers Solubility ( mg/ml)
Mineral Oil 77.75 Ethyl Acetate 37
Isopropyl Marystate 285 Heptane 488
Ethyl Oleate 263 Ethanol 226
Capric Capryl Triglyceride 374 Di Propylene Glycol 827
Glycerine 23 Toluene 232
Oleyl Alcohol 718 Phosphate Buffer,7.4 pH 210
Oleic Acid 781 Propylene Glycol 859

Table 2: Reactivity of Lidocaine with Permeation Enhancers

Excipients Impurity Sampling Period
Initial 1week 2week 3week 4week

Talc A BQL BQL BQL BQL BQL
B BQL BQL BQL BQL BQL

Colloidal
Silicon Dioxide

A BQL 0.02 0.03 0.02 0.05
B BQL BQL BQL BQL BQL

Glycerin A BQL BQL BQL BQL BQL
B BQL BQL BQL BQL BQL

Tween 80 A BQL BQL BQL BQL BQL
B BQL BQL BQL BQL BQL

Kaolin A BQL 0.16 BQL 0.01 0.03
B BQL 0.02 BQL BQL BQL

Oleyl Alcohol A 0.08 0.17 0.39 0.55 0.56
B 0.05 0.01 0.04 0.03 0.03

Oleic Acid A 0.04 0.07 0.02 0.05 0.06
B 0.08 0.11 0.1 0.08 0.07

Propylene
Glycol

A 0.2 0.23 0.15 0.23 0.22
B 0.04 0.03 0.02 0.03 0.03

Ethyl Oleate A BQL BQL 0.05 BQL BQL
B BQL BQL BQL BQL BQL

Mineral Oil A BQL 0.11 BQL 0.08 0.07
B BQL 0.05 BQL 0.07 0.07

Table 3: Characteristics of PSA polymers

Sr. No. Polymers Solvent Composition % Solids Viscosity (cps)
1 Duro-Tek-608 A Heptane 38 8000
2 HMW PIB Heptane - -
3 Gelva-737 Ethyl Acetate, Ethanol, Toluene 32.5 1100
4 Gelva-9073 Ethyl Acetate, Ethanol, Hexane, IPA 32.5 4000
5 Aqueous Gelva Water 65.5 1280
6 Duro-Tak-4287 Ethyl Acetate 39 8000
7 Duro-Tak-2510 Ethyl Acetate 40 4250
8 Bio-PSA-4302 Heptane 60 500
9 Bio-PSA-4102 Ethyl Acetate 60 350
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Table 4: Crystallization study of Lidocaine in different PSA polymers (13, 14)

Polymer % Drug Sampling
Initial 3 Days 2 Week 1 Month 2 Month
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Table 7: Formulation with different penetration enhancers

Sr. No. Ingredients %Solid (%w/w)
F-9 F-11 F-12 F-13

1 Lidocaine 8.98 8.98 8.98 8.98
2 Oleyl Alcohol 5 - - -
3 Triacetin - 5 - -
4 Mineral Oil - - 5 -
5 Oleic Acid - - - 5
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Table 12: Uniformity of Weight

Sr. No Total patch Weight(g) Dry matrix weight (g)
1 16.786 14.256
2 16.797 14.267
3 16.532 14.002
4 16.526 13.996
5 16.668 14.138
6 16.675 14.145
7 16.52 13.99
8 16.495 13.965
9 16.615 14.085

10 16.73 14.2
Mean 16.6344 14.1044

minimum 16.495 13.965
Maximum 16.797 14.267

Table 13: Assay/Drug content/Content uniformity of Lidocaine transdermal system

Sr. no Drug Content (% w/w) Sr. No Drug Content (% w/w) Results
1 101.98 6 99.45 Mean 100.073
2 100.3 7 100.34 Minimum 98.23
3 99.45 8 100.97 Maximum 101.98
4 98.23 9 100 RSD 0.98
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Table 17: Skin flux data

Skin Flux  µg/cm2/h
Time in hrs. Cell-1 Cell-2 Cell-3 Average Std. deviation

0 0.0 0.0 0.0 0.0 0.0
3 12.9 9.2 7.9 10.0 2.6
6 18.9 16.1 13.1 16.0 2.9
9 20.6 17.5 14.8 17.6 2.9
12 17.0 14.2 12.3 14.5 2.4

Table 18: Stability results

Test details Initial 1 Month 2 Month 3 Month
% Assay Mean, (90 - 110 % of label claim ) 101.6 102.7 102.6 101.3
% Drug Release:
USP Apparatus : V
Medium            :1.4 pH SGF Buffer
RPM                 : 100
Temperature     :32.0 ± 0.5 º C
Patch Size         : 7.94 sq.cm
Volume             : 1000 ml
No of patches    : 6

30min 31.0 36.0 33.0 33.2
3hrs. 82.0 89.0 83.0 87.0



Goswami N. et al., December- January, 2015, 5(1), 1963-1973

©SRDE Group, All Rights Reserved. Int. J. Res. Dev. Pharm. L. Sci. 1971

Figure 3: Comparison of skin flux from different concentrations of OleylAlcohol

Figure 4: Dissolution profile

Figure 5: In-vitro cumulative penetration

Figure 6: In-vitro skin flux
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measure time to fall down patch. Repeat same procedure for

other five patches and report it in table 5.

Release Force:

Attach double-sided adhesive tape to the surface of steel

panel of LLOYD (AMETEX). Adhere test patch on double-

sided adhesive tape in such way liner remains outside. Attach

the liner with movable jaw using cello tape. Peel at 180˚

using 300mm/min cross head speed and 50 newton load

cell. Repeat same procedure for other five patches and

report it in table 5.

From the observations in table 5,  it was found that there

were no significant differences in adhesion parameters

among the patches which prepared from Aqueous Gelva and

Gelva-737. But patches prepared from the PSA adhesive

Duro-Tak-4287 show poor adhesion property, so this

polymer was not selected for further study. Aqueous Gelva

and Gelva-737 selected for further study.

C. Selection of pressure sensitive adhesive based on ex-

vivo   permeation

The  objective     of  this  study  was  to investigate the

effects of various   PSAs on the in ex-vivo permeation of

Lidocaine across the hairless  human  cadaver  skin  using

modified Franz  type  diffusion  cells  at  32±0.5 ˚C.  The

human cadaver skin was cut into desired size of 7.94 cm²

and clamped between the receptor and donor compartments

so that the dermal side of the skin faced the receiver fluid.

The release liner was removed from the patch (7.94 cm²
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Based on expriment from 0-40% of talc and 0-10% CSD,

26% talc was selected due to below 26% lagging was

observed and above 26% patch was not adhere properly.

8. Final formation of matrix type Lidocaine transdermal

patch

After selection of all ingredients and concentration (Table 9),

accurately weighed Lidocaine was solubilize in permeation

enhancers solution in a 500ml stainless steel beaker.

Dispensed quantity of talc was mix with Lidocaine solution.

After proper mixing of talc, adhesive solution was added to
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screen and exposed to 1.4 pH SGF buffer. All dissolution

studies were carried out at 32 ± 0.5 °C and 100 ± 5 rpm,

with each dissolution jar carrying 900 ml of the 1.4 pH SGF

buffer. 5 ml aliquots of dissolution medium sample was

withdrawn at various time intervals and replaced with 5 ml
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3. Assay/Drug content/Content uniformity of Lidocaine

transdermal system (Patch):

Prepared final patches comply with content uniformity test.

Assay of all 10 randomly selected patches was found to be

between 90-110 %w/w. % total degraded product of

Lidocaine topical patch was found to be  0.00% w/w.

Acceptance value of Lidocaine transdermal patch is 2.34

and according to US Pharmacopeia below 15% AV is

accepted for further study. Similarly standard deviation is

0.98 and below 5.0% SD is accepted for further study, so

Lidocaine formulation was evaluated for further adhesion

and stability study.

4. Adhesion Study:

From above results, it can be concluded that prepared final

patches shown good adhesion value. This adhesion value was

sufficient to keep patch 12 hr. on skin and easily remove

from the skin without leaving residue on skin.

5. In-Vitro drug release or dissolution study

We performed dissolution of patch in medium where it was

sufficient soluble to maintained sink condition. From the results

of dissolution study, we can conclude that patch give control

drug release and not dose dumping or any uneven drug

release observed. Thus prepared patch show control drug

release and permeability is rate limiting step.

6. In-vitro skin flux

After 12 hrs. the cumulative permeation of Lidocaine from

Final Patch and Innovator was found to be 55.25µg/cm² and

56.18µg/cm² respectively. After 12 hours the cumulative

permeation of Lidocaine from Final Patch and Innovator was

found to be 6.67µg/cm² and 6.85µg/cm² respectively. From

the results, it was concluded that Final Patch shown

comparative cumulative permeation and skin flux with

Innovator.

7. Stability Study of Final Patch:

The samples of optimized final patch were kept in

accelerated condition (400C/75% RH) for two month.  Then

samples were withdrawn and analyzed for physical

evaluation, assay, drug release, and degradation products.

The results are given in below table 17.

DISCUSSION:
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