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Abstract
In this study, solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin for transdermal patches were developed. Solvent-cast polymeric
�lms were prepared from two polymers, pectin and Eudragit® NE 30D, by drying the polymeric solution in a hot air oven at 70 ± 3°C for 10 hrs. Glycerin
was used as a plasticizer. Lidocaine and aspirin were prepared in ionic liquid form and loaded into the patches. The physicomechanical properties of
the �lms were characterized by texture analysis, differential scanning calorimetry, thermogravimetric analysis, and X-ray diffraction. A scanning
electron microscope was used to photograph the surfaces of solvent-cast polymeric �lms. Eudragit® NE 30D signi�cantly decreased the toughness
and rigidity of the �lms. The transdermal patches were in the amorphous state, and their thermal properties were not changed from blank polymeric
�lms. The surfaces of transdermal patches were rougher than blank polymeric �lms and revealed the distribution of the drug. Eudragit® NE 30D
signi�cantly decreased the trends of entrapment e�ciency and in vitro release of lidocaine and aspirin drugs. The kinetic release observed in vitro
�tted to Higuchi’s model rather than zero and �rst order models, indicating that a diffusion mechanism governed the release of the drug from the
patch. Thus, the solvent-cast polymeric �lms from two polymers, pectin and Eudragit® NE 30D, are suitable for transdermal patches loaded with ionic
liquid lidocaine/aspirin.

Introduction
Film preparations are widely used in pharmaceutical dosage methods and as drug delivery systems. They are used as packaging materials, tablet
coatings to protect drugs from environmental factors, and matrix layers to control the release of the drug, among others. Polymer �lms are also used
in the preparation of transdermal formulations for delivering drugs to the skin, e.g., polymethylmethacrylate for lidocaine hydrochloride (1), ethyl
cellulose blended with deproteinized natural rubber latex for ketoprofen patches (2), deproteinized natural rubber latex-based polymer blends (3-6) and
pectin-based polymer blends for nicotine patches (7-9), chitosan-based polymer blends for Thai herbal patches (10, 11), and polydimethylsiloxane
and ethylcellulose for centchroman patches (12). These polymeric matrix drug-containing �lms can be used in treatment where drug release must be
controlled and provide increased drug concentrations through the skin into the blood. The advantages of polymeric matrix �lms include ease of
preparation and application to the skin, good physicochemical properties and �exibility, stability, and compatibility with the drugs and the skin. The
polymeric matrix �lm is prepared by solvent casting, and the solvent evaporates from the polymer solution. Traditionally, organic solvent was most
commonly used to prepare the polymeric matrix �lm due to easy evaporation, but today, the organic solvent-based polymeric �lm has been replaced
largely by water-based polymeric �lm. Organic solvent-based �lms are considered undesirable for pharmaceutical use because of the di�culty in
removing the solvents completely, stringent regulations on exposure to these solvents, and strict guidelines on discharge of organic solvents due to
increased environmental concerns (13).

Previously, we reported the preparation of polymeric matrix �lms from pectin isolated from durian fruit-hulls (9) and Cissampelos pareira (Krueo Ma
Noy) leaves (8) to control the release of nicotine. Pectin was found to be a suitable polymer for the preparation and controlled release of the drug.
However, isolating the pectin required signi�cant and challenging labor. Fortunately, the properties of polymeric matrix �lms made from isolated
pectin have been compared with commercial pectin, and their properties do not signi�cantly differ (7). Thus, commercial pectin is promising for the
preparation of polymeric matrix �lms and blending with Eudragit® NE 30D. Available as a 30% aqueous dispersion of a neutral copolymer based on
ethyl acrylate and methyl methacrylate, Eudragit® NE 30D has been reported for modi�ed and controlled release formulations of various drugs, e.g.,
zolpidem tartrate (14), loratadine (15), prednisolone (16), and miconazole nitrate (17). Hence, we selected Eudragit® NE 30D, a versatile polymer for
drug delivery, to blend with pectin in the current study.

Ionic liquid drugs are widely utilized in pharmaceutical applications, e.g., acetylsalicylic acid-salicylic acid (18), lidocaine-etodolac (19), lidocaine-
ibuprofen (20, 21), and lidocaine docusate-lidocaine hydrochloride (22), that modify the solubility, increase the thermal stability, and enhance the
e�cacy of topical analgesia compared with their starting materials. In addition, ionic liquids have been used as active pharmaceutical ingredients or
formulation preservatives to increase antimicrobial activity (23, 24). Our previous study reported the preparation and characterization of the ionic
liquid form between lidocaine and aspirin (25).

In this study, we assessed the feasibility of preparing the solvent-cast polymeric �lms containing liquid ionic lidocaine/aspirin for transdermal
patches. The effects of variable ratios of pectin and Eudragit® NE 30D on the physicomechanical properties and in vitro release were studied, with
glycerin used as a plasticizer. Texture analysis, differential scanning calorimetry (DSC), thermogravimetric analysis (TGA), and X-ray diffraction (XRD)
were used to evaluate solvent-cast polymeric �lms for transdermal patches. The surface of the solvent-cast polymeric �lms for transdermal patches
was photographed using a scanning electron microscope (SEM). Finally, drug release from the polymeric matrices of the transdermal patches was
assessed.

Materials And Methods
2.1 Materials

            Lidocaine hydrochloride, aspirin, and glycerin were purchased from Sigma-Aldrich, USA. Pectin was purchased from VR Bioscience Co., Ltd,
Thailand. Eudragit® NE 30D was obtained from Jebsen & Jessen Ingredients (T) Ltd., Thailand, as a gift for this work. All chemicals were of analytical
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grade, obtained from Merck KGaA, Germany.

2.2 Preparation of solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin for transdermal patches

First, the aspirin drug was transformed into an aqueous aspirin sodium salt form by dissolving 10 mmol of aspirin powder and 10 mmol of sodium
hydroxide in 100 mL of distilled water. Aqueous aspirin sodium salt was then combined with 10 mmol lidocaine hydrochloride to form an ionic liquid,
using the following technique. Ten mmol of lidocaine hydrochloride was slowly added and heated at 80°C for 2 hrs. The solution was extracted in 100
mL of dichloromethane and washed with distilled water to remove inorganic salt. The dichloromethane solvent was removed by rotary evaporator and
kept in a chemical fume hood for one day and in a low-pressure chamber (< 400 mm Hg) for 10 min to obtain the viscous light-yellow ionic liquid
lidocaine/aspirin drug. This prepared ionic liquid lidocaine/aspirin was checked the residual solvent of the dichloromethane by gas chromatography
and the chloride ions by silver nitrate test. The residual solvent of the dichloromethane was not found in prepared ionic liquid lidocaine/aspirin and no
chloride ions were detected using the silver nitrate test, as reported in our previous study (25).

The prepared ionic liquid lidocaine/aspirin was loaded into solvent-cast polymeric �lms for transdermal patches. The compositions of solvent-cast
polymeric �lms are shown in Table 1. Brie�y, the pectin powder was dissolved in distilled water to obtain the clear solution and mixed with glycerin as
a plasticizer. The Eudragit® NE 30D solution was slowly mixed into the solution, and the prepared ionic liquid lidocaine/aspirin was dissolved in the
distilled water then added to the solution. Approximately 25 grams of the resulting clear solution was cast into Petri dishes with a surface area of
70.88 cm2. The water solvent was evaporated in a hot air oven at 70 ± 3°C for 10 hrs. The solvent-cast polymeric �lms were peeled off the dishes and
used in subsequent analyses.

2.3 Characterization of solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin for transdermal patches

            A TA.XT Plus texture analyzer (Texture Technologies Corporation and Stable MicroSystems, Ltd., USA) was used to test the tensile strength of
solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin for transdermal patches. The samples were cut into 1 cm ´ 6 cm rectangles. The
tested area of the sample was controlled as a 1 cm gauge length. The cross-head speed was controlled at 10 mm/min with a maximum loaded cell at
50 kN. The ultimate tensile strength (UTS) and elongation at the break were determined.

            The thermal behaviors of solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin for transdermal patches were studied using DSC
(DSC7 instrument, Perkin Elmer, USA) and TGA (TGA7, Perkin Elmer, USA) methods. For DSC testing, approximately 10 mg of sample was weighed in
the DSC pan and then hermetically sealed. The test conditions were 10ºC/min from 25ºC to 300ºC under a liquid nitrogen atmosphere. The DSC
thermograms were generated, and the endothermic transition was observed. For TGA testing, 10 mg of the sample was weighed into the TGA pan.
The test conditions were 10ºC/min heating rate from 50ºC to 500ºC under nitrogen flushing with 100 mL/min of gas flow. The TGA thermograms
were generated, and the DTG was calculated.

The crystallinity of the solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin for transdermal patches was studied using MPD XRD
(Empyrean, PANalytical, Netherlands). The test conditions were a generator operating voltage of 40 kV, an X-ray source current of 45mA, an angular of
5–40° (2θ), and a stepped angle of 0.02° (2θ)/s.

The solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin for transdermal patches were cut into 1 cm ´ 4 cm rectangles, immersed in
liquid nitrogen, and the surface morphology photographed under SEM5800LV (model: JSM-5800 LV, JEOL, Japan) at an appropriate magni�cation.

2.4 Determination of entrapped drug in solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin for transdermal patches

            The solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin for transdermal patches were cut into 1 cm × 1 cm squares at
different patch sites. The drugs were extracted by distilled water and sonicated for 90 min, diluted with distilled water, and �ltered through a 0.45 μm
cellulose acetate membrane. The extracted lidocaine and aspirin drugs were analyzed by HPLC instrument, and the results compared to the
calibration curve of those drugs.

2.5 In vitro release of solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin for transdermal patches

The in vitro release study used a modi�ed Franz-type diffusion cell apparatus. The effective diffusion area of the Franz diffusion cell was 1.77 cm2.
Isotonic phosphate buffer solution (12 mL, pH 7.4) was used as a receptor medium. The Franz diffusion cell was thermoregulated with a water jacket
at 37 ± 0.5ºC and constantly stirred at 100 rpm with a magnetic stirrer. The cellulose membrane molecular cut-off of 3500 was used as a partition
between the donor and receptor compartments. The solvent-cast polymeric �lms containing lidocaine/aspirin for transdermal patches were cut and
directly placed on a cellulose membrane. At sampling time, one mL of receptor medium was withdrawn, and the fresh receptor medium was
immediately replaced with an equal volume. HPLC was used to analyze the drug content at different times. The in vitro experiments were performed in
triplicate.

2.6Analytical method
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            HPLC (Agilent 1260 In�nity system, Agilent Technologies, USA.) was used to analyze the drugs. It consisted of a quaternary pump system
(Agilent, 1260 VL), autosampler (Agilent, 1260 TCC), and UV/VIS with diode array detector (Agilent, 1260 DAD VL). The lidocaine and aspirin drugs
were separated on reverse-phase ACE Generix5 C18 column (4.6 mm × 150 mm, 5 µm particle size, DV12-7219, USA.). The HPLC system was operated
in gradient elution mode at a �ow rate of 1 mL/min. Acetonitrile and 0.01% of 85% orthophosphoric acid (pH = 2.87) were used as the mobile phase
as follows: 25 to 70% of acetonitrile for 0–10 min, 70 to 25% of acetonitrile for 10–11 min, and 25% of acetonitrile for 11–14 min. The injection
volume was 10 µL. The UV detection was set at 220 nm. The calibration curve was constructed by running drug standard solutions for every series of
samples. Validation of the method was performed to ensure that the calibration curve between 10 and 100 μg/mL of lidocaine and aspirin drug
solutions and peak areas were in the linearity range (r2 > 0.999) and intraday and interday coe�cients of variation were less than 2%. The validation
method was described and reported previously by our research group (25). The validation results are shown in Table 2. In addition, the blank patch
was analyzed by the identical method to check the speci�city and selectivity of the drug and ensure no interference from the patch components.

2.7 Statistical Analyses

The average value was calculated as a mean ± standard deviation. All results were statistically analyzed by one-way analysis of variance followed by
post hoc analysis. A p-value of less than 0.05 was considered to be statistically signi�cant.

Results And Discussion
The preparation and characterization of ionic liquid drug of combined lidocaine and aspirin were reported previously by our research group (25, 26). In
the present research, the prepared ionic liquid lidocaine/aspirin was loaded into the solvent-cast polymeric �lm for transdermal patches. The weight
and thickness of the solvent-cast polymeric �lms without loading the ionic liquid lidocaine/aspirin were 64.60–83.78 mg/cm2 and 211.20–232.00
µm/cm2, respectively. The lowest weight and thickness of the solvent-cast polymeric �lm was observed in the polymeric �lm prepared without
Eudragit® NE 30D. The weight and thickness increased by increasing the ratio of Eudragit® NE 30D in the polymeric �lm due to the �lm’s increasing
solid content. Similarly, the weight and thickness of the solvent-cast polymeric �lms were slightly increased when lidocaine/aspirin was loaded. The
weight and thickness of the solvent-cast polymeric �lms containing lidocaine/aspirin were 65.04–84.84 mg/cm2 and 214.40–235.60 µm/cm2,
respectively (Table 1).

            Mechanical properties of the solvent-cast polymeric �lms are shown in Figure 1. The UTS and elongation at break were obtained. The blank
solvent-cast polymeric �lm showed strength, which declined signi�cantly following the addition of Eudragit® NE 30D into solvent-cast polymeric �lms.
The Eudragit® NE 30 D and glycerin might move into polymer segments, spacing them farther apart by reducing the intensity of polymer–polymer
interactions. This spacing facilitates the relative movement of macromolecules (27, 28). In addition, the UTS and elongation at the patch breaks
decreased after the ionic liquid lidocaine/aspirin loading.

                The thermal characterization of solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin for transdermal patches is shown in
Figure 2; the thermal characterization of lidocaine, aspirin, and ionic liquid lidocaine/aspirin are known from previous studies (25, 26). Brie�y, from
Figure 2A, the melting point of lidocaine, aspirin, and ionic liquid lidocaine/aspirin were 77.75°C, 141°C, and 93.50°C, respectively. As seen in Figures
2B and 2C, the maximum temperature of thermal degradation of lidocaine was 240.2°C in the 116–288°C temperature range. However, aspirin
underwent two stages of thermal decomposition: (I) the elimination of acetic acid and the formation of salicylic acid at a maximum temperature of
166.7°C in the 150–240°C temperature range, and (II) the elimination of CO2 and the formation of phenol at a maximum temperature of 325.5°C in the
300–360°C temperature range. The thermal decomposition of ionic liquid lidocaine/aspirin proceeded through one stage with the maximum
temperature at 220.4°C in the 105–265°C temperature range. A similar observation was made (Figure 2A) for the DSC thermograms of blank solvent-
cast polymeric �lms (FB01–FB03) and solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin for transdermal patches (F01–F03).
Therefore, the drugs did not interact with the excipients in their solvent-cast polymeric �lms. Figures 2B and 2C show the weight loss of all samples,
indicating the �rst decomposition stage below 100 °C. This loss might have been due to moisture elimination (29, 30). The blank solvent-cast
polymeric �lms showed two stages of weight loss: (I) in the 139–226°C temperature range, with maximum temperature at 184.23°C, 197.01°C, and
191.68°C, and (II) in the 221–327°C temperature range, with maximum temperature at 254.06°C, 245.98°C, and 236.03°C for the FB01, FB02, and
FB03 formulations, respectively. In contrast, the solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin showed only one stage of weight
loss in the 178–317°C temperature range, with maximum temperatures at 244.95°C, 224.48°C, and 214.55°C for formulation F01, F02, and F03,
respectively. As a result, the decomposition of the solvent-cast polymeric �lms containing ionic liquid lidocaine/aspirin was found to broadly peak in
the 178–317°C temperature range, with maximum temperature at 214–245°C, while the decomposition of the ionic liquid lidocaine/aspirin broadly
peaked in the 105–265° C temperature range with a maximum temperature at 220.4°C. Therefore, the ionic liquid lidocaine/aspirin was conclusively
within the patch.

            Figure 3 shows the XRD patterns of blank solvent-cast polymeric �lms (FB01–FB03) and solvent-cast polymeric �lms containing ionic liquid
lidocaine/aspirin (F01–F03). These patterns showed a broad peak, which represented the amorphous state, implying that the ionic liquid
lidocaine/aspirin was either converted into an amorphous form that was completely miscible or was solubilized in the transdermal patch
components.
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Regarding the physicomechanical properties of the solvent-cast drug-containing patches, the DSC thermogram, TGA thermogram, DTG thermogram,
and XRD pattern were similar to that of the blank polymeric �lm; therefore, the properties of the patch were not changed after loading the ionic liquid
lidocaine/aspirin.

            The surface morphology of the blank solvent-cast polymeric �lms (FB01–FB03) and solvent-cast polymeric �lms containing ionic liquid
lidocaine/aspirin for transdermal patches (F01–F03) are shown in Figure 4. The surface of formulations FB03, F01, and F02 showed slight cracking
because of the solvent's rapid evaporation during the preparation of the solvent-cast polymeric �lms. The surface of the blank solvent-cast polymeric
�lms was smoother than the surface of transdermal patches. The surface of the transdermal patches showed a roughness, which was the result of
the small particles and the pores of the lidocaine/aspirin distributed and inserted into the matrix of the polymeric �lms.

The lidocaine and aspirin drugs in solvent-cast polymeric �lms were extracted and analyzed by HPLC. Figure 5 shows the trend of drug content found
in transdermal patches. The contents of lidocaine were 2.58 ± 0.31, 1.49 ± 0.09, and 1.39 ± 0.22 mg/cm2 while the contents of aspirin were found to be
1.98 ± 0.23, 1.10 ± 0.08, and 1.08 ± 0.16 mg/cm2 in the transdermal patches F01, F02, and F03, respectively. Beyond that, the encapsulation e�ciency
of the drug (expressed in percentage) was calculated as (actual drug content/theoretical drug content) ´ 100. The percentages of encapsulation
e�ciency of lidocaine and aspirin are given in Figure 5. Entrapment e�ciency for formulation F01 (103.09 ± 12.36% for lidocaine and 98.95 ± 11.65%
for aspirin) was maximum and minimum for formulation F03 (55.47 ± 8.77% for lidocaine and 53.76 ± 8.12% for aspirin). It was observed that the use
of the Eudragit® NE 30D signi�cantly reduced the trends of entrapment e�ciency for both lidocaine and aspirin drugs (p < 0.05). Meanwhile, the
increasing ratio of Eudragit® NE 30D showed slightly decreasing trends that were not signi�cant (p > 0.05). These results may be because Eudragit®
NE 30D increased the patches' hydrophilicity, leading to a decline in drug holding capacity (4, 5, 31, 32). Thus, the formulation F01 and F03 were used
to study the in vitro release of the drug.

The selection of receptor medium to study the in vitro release of the drug used the equilibrium method to study the solubility of the pure drug at
equilibrium concentration, as described in our previous publication (26). The in vitro releases of both lidocaine and aspirin are shown in Figure 6. The
cumulative release amounts of lidocaine drug were 107.85 ± 29.96% and 102.66 ± 26.43%, while the cumulative release amounts of aspirin drug were
75.74 ± 15.66% and 67.67 ± 20.68% from formulation F01 and F03, respectively, after 12 hrs. The patterns of in vitro releases for both lidocaine and
aspirin revealed signi�cantly retarded drug release when the Eudragit® NE 30D was added in solvent-cast polymeric �lms for transdermal patches.
The cumulative amount of drug released from formulation F01 was high compared with drug release from formulation F03. This result could be
attributed to the greater hydrophobicity of Eudragit® NE 30D, causing the drug to diffuse more slowly into the receptor medium. Thus, the patches' low
hydrophilicity might be controlled by Eudragit® NE 30D, which is available in 30% aqueous dispersion of a neutral copolymer based on ethyl acrylate
and methyl methacrylate (33, 34). When the cumulative amount of drug released per square centimeter of transdermal patches was plotted against
time, the drugs' in vitro release pro�les followed mixed zero-order and �rst-order kinetics (Table 3). The in vitro release pro�les of the formulations did
not �t into either zero-order kinetic (r2 = 0.7841–0.5056) or �rst-order kinetics (r2 = 0.9316–0.6098). However, the in vitro release pro�les of the
formulated transdermal patches followed Higuchi’s equation (r2 = 0.9526–0.7662), which indicates that the release of the drug from the patch was
governed by a diffusion mechanism (32, 35, 36). In this context, the results obtained from Higuchi’s model support the results of in vitro release
pro�les and the theory that the patches release the drug by a diffusion-dominated mechanism.

Conclusion
Matrix polymeric �lms were produced using different ratios of pectin and Eudragit® NE 30D, and glycerin was used as a plasticizer. Lidocaine and
aspirin drugs formed an ionic liquid before mixing in a polymer solution. Matrix polymeric �lms were prepared by solvent casting in which solvent
evaporation from a polymer solution leaves behind a continuous layer of the polymeric �lm. The Eudragit® NE 30D signi�cantly affected the
mechanical properties that decreased the toughness and rigidity of the �lms. The transdermal patches' matrix polymeric �lm showed the amorphous
state, and its thermal properties were unchanged from blank polymeric �lms. Surface images of the polymeric matrix �lm of transdermal patches
revealed a continuous distribution of the drug. The physicomechanical properties of the patches did not change when ionic liquid lidocaine/aspirin
was loaded. The trends of entrapment e�ciency and in vitro release of lidocaine and aspirin drugs signi�cantly decreased when the Eudragit® NE 30D
increased in the polymeric matrix �lm of transdermal patches. Higuchi’s kinetic model indicated that a diffusion mechanism was responsible for the
release of the drug from the patch. Thus, the solvent-cast polymeric �lms from two polymers, pectin and Eudragit® NE 30D, are suitable for
transdermal patches loaded with an ionic liquid lidocaine/aspirin drug.
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Tables
Table 1 Ingredients of solvent-cast polymeric films containing lidocaine/aspirin for transdermal patches
 
ient

las

Pectin
(g)

Eudragit® NE
30 D 
(g)

Glycerinea

(g)
Ionic liquid Lidocaine-

aspirin drug
(g)

Distilled water
qs. to
(g)

Weightb
(mg/cm2)

Thicknessb

(µm/cm2)

1 4.5 0 1.35 - 150 64.60 ± 
4.69

211.20 ± 
6.65

2 4.5 2.25 2.025 - 150 78.74 ± 
5.27

222.00 ± 
7.62

3 4.5 4.5 2.7 - 150 83.78 ± 
7.96

232.00 ± 
5.15

1 4.5 0 1.35 4.5 150 65.04 ± 
6.15

214.40 ± 
11.76

2 4.5 2.25 2.025 4.5 150 79.58 ± 
6.24

226.00 ± 
11.64

3 4.5 4.5 2.7 4.5 150 84.84 ± 
5.07

235.60 ± 
13.94

aThe amount of glycerin was used at 30% w/w based on polymer
bAvg. measurements from five different points on the patch
 
 
 
 
Table 2 Validation results of the analytical method
 

Drug Added standard concentration 
(µg/mL)

Accuracy 
(%recovery)

Precision (%RSD) LOD
(µg/mL)

LOQ
(µg/mL)Intra-day Inter-day

Lidocaine 20.0 102.93 0.03 0.03 1.25 4.15
40.0 98.76
60.0 97.19

Aspirin 20.0 100.37 0.01 0.02 1.33 4.89
40.0 100.86
60.0 99.30

 
 

 

Table 3 Kinetic release of lidocaine and aspirin from the transdermal patches
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Formulas Kinetic release of lidocaine  Kinetic release of lidocaine 

Zero-order First-order Higuchi’s model Zero-order First-order Higuchi’s model
Equation R2 Equation R2 Equation R2 Equation R2 Equation R2 Equation R2

F01 y =
7.2392x

+
40.7230

0.6865 y =
-0.7547x
+ 4.9298

0.9025 y =
30.8700x

+
15.7000

0.9079 y =
4.6278x

+
38.3850

0.5056 y =
-0.1033x
+ 4.0262

0.6098 y =
21.1880x

+
19.6140

0.7662

F03 y =
7.4435x

+
30.5180

0.7841 y =
-0.3966x
+ 4.6826

0.9316 y =
30.512x
+ 7.1346

0.9526 y =
4.6818x

+
26.4700

0.6532 y =
-0.0873x
+ 4.2750

0.7644 y =
20.16x +
9.9138

0.8756

 

Figures

Figure 1

Mechanical properties of solvent-cast polymeric �lms containing lidocaine/aspirin for transdermal patches: (A) UTS and (B) percentage of elongation
at break
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Figure 2

Characterization of solvent-cast polymeric �lms containing lidocaine/aspirin for transdermal patches: (A) DSC thermograms, (B) TGA thermograms,
and (C) DTG thermograms

Figure 3

XRD patterns of solvent-cast polymeric �lms containing lidocaine/aspirin for transdermal patches
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Figure 4

SEM images of solvent-cast polymeric �lms containing lidocaine/aspirin for transdermal patches

Figure 5

Drug content and encapsulation e�ciency of (A) lidocaine and (B) aspirin in transdermal patches
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Figure 6

Release patterns of (A) lidocaine and (B) aspirin from transdermal patches


