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ٌهدف هذا العمل إلً دراسة إمكانٌة تحضٌر وصٌاغة تركٌبات مناسبة لأغشٌة بولٌمرٌة موضعٌة 
دوائٌة محتوٌة علً عقار البٌروكسٌكام والذي ٌعد واحدا من الأدوٌة الفعالة ذات التأثٌر المضاد للإلتهاب 

 من فً علاج كثٌر، وٌعتبر عقار البٌروكسٌكام من مضادات الإلتهاب الغٌر ستٌرودٌة، فهو ٌستخدم 
وعقار البٌروكسٌكام متاح فى العدٌد من الصٌغ . الأمراض الروماتزمٌة والتهابات المفاصل وغٌرهما

)لا تتعدي أربعاً وعشرٌن ساعة( مما ٌتطلب استخدامها  الموضعٌة والتى لها فترة تأثٌر قصٌرة
صٌاغة عقار البٌروكسٌكام فى باستمرار وعلى فترات قصٌرة.وعلى هذا الأساس فإنه قد تم التفكٌر فى 

أغشٌة بولٌمرٌة والتى عن طرٌقها ٌمكن التحكم فى معدل انطلاق الدواء وكذلك إطالة فترة تأثٌر العقار 
لذلك كان الهدف من هذا العمل هو صٌاغة وتقٌٌم أغشٌة بولٌمرٌة تحتوى على البٌروكسٌكام وذلك 

دٌد من هذه الأغشٌة البولٌمرٌة والمحتوٌة على باستخدام بولٌمٌرات الإٌدراجٌت. وقد تم تحضٌر الع
عقار البٌروكسٌكام ومن ثم تقوٌم انطلاق العقار منها وتقوٌمها فٌزٌقوكٌمٌائٌاً باستخدام الأشعة تحت 

 الحمراء والمسح الحراري وحٌود الأشعة السٌنٌة.
عقار أوضح استخدام الأشعة تحت الحمراء غٌاب الإزاحة العددٌة للمجموعات الممٌزة ل
 011البٌروكسٌكام فى كل من الأغشٌة البولٌمرٌة والمخالٌط الطبٌعٌة لكل من إٌدراجٌت رل 

مما ٌدل على عدم وجود تفاعل بٌنها وبٌن عقار البٌروكسٌكام. كما أوضح أٌضاً  011وإٌدراجٌت رس 
بولٌمرٌة وجود إزاحة عددٌة واضحة للمجموعات الممٌزة لعقار البٌروكسٌكام فى كل من الأغشٌة ال

مما ٌدل على وجود تفاعل بٌنها  011وإٌدراجٌت س  011والمخالٌط الطبٌعٌة لكل من إٌدراجٌت ل 
وبٌن عقار البٌروكسٌكام. وقد بٌن استخدام المسح الحراري التفاضلى اختفاء القٌمة المعبرة عن انصهار 

بٌنما ظهرت فى  011رس وإٌدراجٌت  011العقار فى الأغشٌة البولٌمرٌة المكونة من إٌدراجٌت رل 
وكذلك فى المخالٌط الطبٌعٌة إلا  011وإٌدراجٌت س  011الأغشٌة البولٌمرٌة المكونة من إٌدراجٌت ل 

أن ظهورها كان عند درجة انصهار أقل من درجة انصهار العقار منفرداً. وقد أعزى اختفاء القمة 
العقار فى هذه الأغشٌة فى الصورة الغٌر المعبرة عن انصهار العقار فى الأغشٌة البولٌمرٌة إلى وجود 

بللورٌة والتى ٌصعب ظهور القٌمة المعبرة عن درجة انصهارها باستخدام المسح الحراري التفاضلى. 
من ناحٌة أخري أوضحت دراسات حٌود الأشعة السٌنٌة تحول العقار من الشكل البللورى إلً الشكل 

إضافة إلً ما تقدم، تم دراسة انطلاق الدواء من  ٌة.الغٌر بللورى نتٌجة لتكوٌن الأغشٌة البولٌمر
الأغشٌة البولٌمرٌة وتبٌن أن انطلاقه من الأغشٌة المحتوٌة علً البولٌمرات المحبة للماء أسراع من 

 انطلاقه من تلك المحتوٌة علً البولٌمرات الكارهة للماء.
 

Piroxicam is a potent nonsteroidal anti-inflammatory drug associated with many side 

effects when taken orally. An attention was paid in this work to formulate and characterize 

piroxicam containing polymer films for dermal use. The used polymers were Eudragit types 

namely Eudragit RL100, RS100, L100 and Eudragit S100. In this study, medicated films 

consisting of drug and carrier were prepared. The carrier consisted of one or two polymers. 

The physicochemical characterization was done by IR spectroscopy, DSC and X-Ray 

diffractometry for both piroxicam polymeric films and their corresponding physical mixtures as 

well as the untreated drug and polymer powders to investigate the drug polymer interaction. 

The results indicate presence of molecular interactions between piroxicam and both Eudragit 

L100 and Eudragit S100 and no interactions were found between piroxicam and Eudragit 

RL100 or Eudragit RS100. In-vitro drug release from Eudragit films was studied. It is found 

that the drug release from hydrophilic polymers is faster than that from hydrophobic ones. 
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INTRODUCTION 

 

Piroxicam, an oxime derivative, is a 

nonsteroidal anti-inflammatory drug. It is used 

in musculoskeletal and joint disorders such as 

ankylosing spondylitis, osteoarthritis, 

rheumatoid arthritis including juvenile chronic 

arthritis, in soft- tissue disorder, and in acute 

gout
1
. The drug is highly potent, has a long 

half-life of over 50 hrs which makes it suitable 

for once daily dosage
2
. 

Piroxicam exists in two different 

interconvertible crystal polymorphs with 

melting points of 196-198°C for the needle 

form and 199-201°C for the cubic form and 

there are no data about a possible different 

activity of the particular forms
3
. There are two 

possible tautomeric forms for piroxicam, 

namely enol and ketone forms
4
. The chemical 

structure of piroxicam in its enol and ketone 

forms is shown below. 

The chemical structure of piroxicam in its enol 

and ketone forms. 

 

 

Application of medicated substances to 

the skin is a concept as old as humanity. For 

treatment of skin infections, wide assortments 

of topical dosage forms are available. It 

comprises powders, lotions, emulsions, 

ointments, pastes, aerosols, soaps, plasters, 

shampoos and other preparations. Today, 

among these preparations, ointment - like 

preparations, covers about 80%. 

The application of some ointments to the 

skin produces systemic actions, which means, 

certain degree of absorption occurs. 

Afterwards, systemic drug administration by 

the transdermal route was achieved with some 

cream and ointment preparations for protection 

and treatment from certain diseases. None of 

these preparations was satisfactory; the major 

disadvantage was variable systemic drug 

absorption due to the absence of specific 

directions as to the area to be covered as well 

as the duration of systemic action was 

controlled by the thickness of the layer of 

ointment or cream, which varies with repeated 

application by patient. 

For such reasons medicated topical 

polymeric films are designed to deliver the 

drug to the skin surface at a controlled rate. 

The main advantages of such solid dosage 

forms
5
 are:- 1) Elimination of variables, which 

influence G. I. T absorption, 2) Avoidance of 

first pass effect, 3) Allows administration of 

drug with small therapeutic index, 4) Permits 

display of only one pharmacological effect 

from a drug that in another dosage form may 

show several effects, 5) An alternative route 

when oral route is not practicable, 6) 

Elimination of nuisance associated with daily 

repetitive applications of messy ointments and 

creams (patient compliance is better), 7) 

Flexibility of the dose used, it has a definite 

area. (i.e increase area leads to increase in dose 

and 8) Easy to terminate therapy by removing 

the system. These advantages confirm that 

drug-containing polymer films are very 

promising medicinal preparations. 

The aim of this paper is formulation and 

Physicochemical characterization of a 

dermatological preparation as a film for 

common drug used widely but associated with 

many side effects when taken orally, namely 

piroxicam, which belongs to non-steroidal anti 

– inflammatory drugs. Such film could be 

applied conveniently to the skin, releasing the 

drug in an effective concentration; so that 

continuous effect would be achieved for a 

reasonable time
5
. 

In this study, medicated films consisting 

of drug and carrier were prepared. The carrier 

consisted of one or two polymers. The 

physicochemical characterization was done by 

IR spectroscopy, DSC and X-Ray 

diffractometry for piroxicam polymeric films 

and the corresponding physical mixtures as 

well as the untreated drug and polymer 

powders to investigate the drug polymer 

interaction. In-vitro release of the drug from 

Eudragit films was also studied. 
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EXPERIMENTAL 

 

Materials and methods 

Materials 

Piroxicam (kindly provided by Sedico 

company for pharmaceutical industries, Cairo, 

Egypt). Eudragit RS100, Eudragit RL100, 

Eudragit S100 and Eudragit L100 (Roehm 

pharma, GMBH, Darmstadt, W. Germany). 

Acetone (El-Nasr company, Abu-Zaabal, Cairo, 

Egypt).  

 

Preparation of Eudragit films  

Specified weights of Eudragit polymer and 

piroxicam (20 mg of piroxicam and 480 mg of 

polymer, 2:50) were gradually transferred to a 

100 ml beaker containing 20 ml of the casting 

solvent (acetone); the beaker was covered with 

aluminum foil paper to prevent solvent 

evaporation. The casting solution was 

subjected to gentle stirring for 2 hrs. The 

casting solution (25 ml) was transferred into a 

previously cleaned and dried teflon coated 

plate. The Teflon plate (area = 22.26 cm
2
) was 

covered with an inverted glass funnel of stem 

orifice 0.6 cm in diameter. The funnel was an 

aid to ensure slow and uniform evaporation of 

the solvent and to prevent blistering of the film. 

This also ensured uniform distribution of drug 

particles in the film. The solvent was allowed 

to evaporate for 72 hrs; the film was then 

removed from the Teflon plate and was 

allowed to dry in desiccator at least 48 hrs 

before evaluation. The films were wrapped in 

an aluminum foil and stored in a dry place at 

ambient room temperature the films were 

subjected to evaluation within one week of 

their preparation. 

 

Physicochemical characterization  

IR spectra of certain medicated films and 

the corresponding physical mixtures as well as 

the untreated drug were done at a range of 

4000-400 cm
-1

 using KBr disk method. The 

samples were ground, mixed thoroughly with 

KBr and compressed at a pressure of 6 ton/cm
2
 

using Shimadzu SSp-10A IR compression 

machine. Differential scanning calorimetry was 

recorded using T.A. 501 Differential scanning 

calorimeter DSC. (Shimadzu Co., Japan). 

Samples of about 5 mg were accurately 

weighed and encapsulated into flat-bottomed 

aluminum pans with crimped-on lids. The 

scanning speed of 10°C/min from 0°C to 250°C 

was used in presence of nitrogen at flow rate of 

40 ml/min. The X-ray diffraction patterns of 

the powder samples were obtained using a 

Phillips 1700 series diffractometer which is 

equipped with curved graphite crystal 

monochromater, automatic divergence slit and 

automatic controller PW/1710. The target used 

was CuK radiation operating at 40KV and 30 

mA (ka = 1.5418 A). The system was 

calibrated using silicon disc and/or powder 

d111 = 3.1355 A) as an external standard. The 

diffraction patterns were achieved using 

continuous scan mode with 20° ranging from 

4° to 60°. The output data achieved represented 

by 20, d A, intensities are determined via the 

microprocessor of the PW/1710. 

 

In-vitro drug release experiments 

The previously prepared film was 

removed from the plate, weighed on an 

analytical balance, and the thickness was 

measured at both the four corners and the 

center with a micrometer. A thin coating of 

silicone adhesive was applied to back of petri 

dish (7 cm in diameter) which was used as a 

glass support. The film was carefully pressed 

on to the glass support, making sure that all 

edges are adhered and no silicon adhesive 

touched the exposed surface. 

The temperature of the dissolution 

medium (250 ml) of citrate buffer (pH= 5) was 

adjusted to 32+0.5°C. Even though, the body 

temperature is maintained at 37+0.5°C, the 

temperature of the skin surface is 32+0.5°C. 

Therefore, the temperature of release studies 

was maintained at 32°C rather than at 37°C. 

The pH of the intact skin lies between 4.5 to 

5.5 under occlusive condition, the pH of the 

skin is more likely to be close to the higher 

value rather than to the lower value. Condition 

of release studies at (pH= 5) simulates the 

condition upon which the drug is exposed when 

applied to the intact skin. The glass support 

containing the film was placed in the bottom of 

the vessel, then the paddles of the dissolution 

tester were allowed to rotate at 60 rpm which 

was the optimum speed to prevent film rupture. 

It was taken into consideration that the used 

buffer volume affords sink conditions. To 

avoid water evaporation, the vessels were 

covered with an aluminum foil during the 

experiments. 
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Samples (5 ml each) were obtained while 

the film remained completely immersed 

throughout the release study. The removed 

sample (5 ml) from the release medium was 

replaced by an equal volume of buffer. The run 

was continued for at least 6 hrs. All samples 

were analyzed spectrophotometrically at 360 

nm. Blank samples were obtained from the 

release experiments films containing the same 

components except the drug. 

 

RESULTS AND DISCUSSION 

 

IR spectroscopy 

There are two possible tautomeric forms 

for piroxicam, but in this study the 1724 cm
-1

 

band was not observed in the IR spectrum of 

piroxicam, suggesting that piroxicam was 

present as an enol form
4
. It has also been 

reported that piroxicam has two 

interconvertible crystalline forms, namely the 

needle and cubic forms
1
. The IR absorption 

peaks at 1634 cm
-1

 and 1629 cm
-1

 are assigned 

to the stretching of the amide carbonyl groups 

of the needle form and the cubic form of 

piroxicam respectively, the peak at 1529 cm
-1

 is 

due to the stretching of the second amide band 

for both crystalline forms of piroxicam. The 

peak at 1629 cm
-1

 was found in the IR spectrum 

of piroxicam, suggesting that the cubic form of 

piroxicam was used in the present study. 

The IR spectra (Figs. 1,2) indicate absence 

of changes in the location or width of the 

characteristic infrared absorption bands of the 

drug in either the case of physical mixtures or 

cast films of piroxicam: Eudragit RL100 and/or 

Eudragit RS100 suggesting that there is no 

interaction between piroxicam: Eudragit 

RL100 and Eudragit RS100. No crystalline 

transformation of piroxicam induced by 

Eudragit RL100 and Eudragit RS100 was 

observed after evaporation of acetone. Similar 

results were obtained by some researchers
6
 who 

studied piroxicam polymer interaction using 

Eudragit E, Eudragit RL100 and Eudragit 

S100. 

Adibkia et al.
7
 investigated the physico-

chemical characterizations of nanoparticles of 

piroxicam and eudragit RS. They found that 

there is no chemical interaction between them.  

However, the IR spectra of powder of 

piroxicam : Eudragit L100 : Eudragit S100 

(Fig. 3) shows several new peaks at 1640 and at 

1525 cm
-1

 in the physical mixture were shifted 

from 1629 and 1529 cm
-1

 respectively. This 

change was due to the carbonyl stretching peak 

at 1629 cm
-1

 which is previously formed due to 

the intermolecular hydrogen bonding with the 

hydroxyl group of the polymers.  

In the case of the cast films (Fig. 4) of 

piroxicam : Eudragit L100 and Eudragit S100, 

drug polymer interaction was observed after 

solvent evaporation, and the peak at 1629 cm
-1

 

was shifted to the lower wave number of 1661 

cm
-1

 in case of piroxicam : Eudragit L100 films 

(2:50 weight ratio), 1650 cm
-1

 in case of 

piroxicam : Eudragit S100 films (2:50 weight 

ratio) and 1648 cm
-1

 in piroxicam : Eudragit 

L100 : Eudragit S100 films (2:25:25 weight 

ratio). This change may be attributed to the 

difference between the two polymers in the 

hydroxyl group ratios that gives different 

possibility in the hydrogen bonding formation.  

Moreover, the peak at 1529 cm
-1

 assigned 

to the second amide band of piroxicam was 

shifted to 1521 cm
-1

 due to the intermolecular 

interaction between piroxicam and both 

Eudragit L100 and Eudragit S100. Bands at 

1634 cm
-1

 and 1530 cm
-1

 corresponding to the 

needle form of piroxicam were observed in the 

IR spectra of piroxicam: Eudragit L100 and 

Eudragit S100 films (polymorphism 

phenomenon). This indicates that both Eudragit 

L100 and Eudragit S100 can interact with 

piroxicam on the solid state of the physical 

mixture and on the solid state of films after 

evaporation of the solvent and can induce the 

transformation of piroxicam from cubic to 

needle form. 

Similar results were obtained by 

Maghsoodi and Sadeghpoor. They studied the 

FTIR spectra of solid dispersion of piroxicam 

and Eudragit S100. They attributed the shift of 

spectra to presence of a solid-state hydrogen-

bonding interaction between amorphous 

piroxicam and Eudragit S100 in the prepared 

microparticles
8
. Furthermore, others

9
 noticed 

that both N-H and O-H stretching bands of 

piroxicam were shifted toward lower wave 

number in case of solid dispersion with 

polyvinyl pyrolydone. They attributed this 

observation to the presence of the 

intermolecular hydrogen bonding between N-H 

and O-H stretching of piroxicam and C=O of 

polyvinyl pyrolydone during the dispersion 

process.
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Fig. 1: The IR spectra of (A) Untreated 

piroxicam powder, (B) Eudragit RL 

100, (C) Eudragit RS 100 and (D) 

Piroxicam : Eudragit RL100:Eudragit 

RS100 (2:50:50) physical mixture.  

4000 2000 1400 800 4000 2000 1400 800 

Wave number cm-1 
Wave number cm-1 

Fig. 2: The IR spectra of (A) Untreated piroxicam 

powder, (B) piroxicam : Eudragit RL100 

(2:50 w/w) film, (C) piroxicam : Eudragit 

RS100 (2:50 w/w) film and (D) Piroxicam : 

Eudragit RL100:Eudragit RS100 (2:50:50) 

film.  

4000 2000 1400 800 

Fig. 4: The IR spectra of (A) Untreated piroxicam 

powder, (B) piroxicam : Eudragit L100 (2:50 

w/w) film, (C) piroxicam:Eudragit S100 (2:5 

w/w) film and (D) Piroxicam : Eudragit 

L100:Eudragit S100 (2:25:25 w/w) film.  

Fig. 3: The IR spectra of (A)Untreated piroxicam 

powder, (B) Eudragit L 100, (C) Eudragit S 

100 and (D) Piroxicam : Eudragit L100 : 

Eudragit S100, (2:25:25 w/w) physical 

mixture.  

A 
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D 

A 

B 
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D 

800 1400 2000 4000 
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Differential scanning calorimetery (DSC) 

In order to shed a light on the possibility 

of solid state changes of piroxicam with 

different used polymers, DSC was performed 

on drug: polymer cast films (2:50 weight ratio 

of drug: polymer) and their physical mixtures 

as well as the individual components. 

The DSC curves of untreated piroxicam 

show an endothermic peak at 201.3°C at a 

scanning rate of 10°C/min. No melting 

endothermic peaks of piroxicam crystal were 

observed in either the physical mixtures or cast 

films of piroxicam: Eudragit RL100 (2:50 

w/w), piroxicam: Eudragit RS100 (2:50 w/w) 

or piroxicam: Eudragit RS100 and Eudragit 

RL100 (2:25:25 w/w) (Figs. 5,6). This 

observation indicates the presence of piroxicam 

in an amorphous form in these two cases. 

DSC thermogram of piroxicam : Eudragit 

S100 : Eudragit L100 (2:25:25 w/w) physical 

mixture (Fig. 7) shows that the endothermic 

peak of the drug exists at lowered position 

compared to the untreated drug and lost its 

distinct sharpened appearance. This 

observation suggests presence of an interaction 

between piroxicam and these two polymers. 

The interaction between piroxicam and 

Eudragit S100 was confirmed by Maghsoodi 

and Sadeghpoor. They investigated the DSC of 

solid dispersion of piroxicam and Eudragit 

S100
8
. 

Piroxicam exhibited polymorphism 

phenomenon in the cast films of both 

piroxicam : Eudragit L100 (2:50 w/w), 

piroxicam : Eudragit S100 (2:50 w/w) and 

piroxicam : Eudragit S100 : Eudragit L100 

(1:25:25 w/w) (Fig. 8). The presence of 

polymorphism can be seen by the existence of 

two endotherms in the thermogram (at 175.2°C 

and 190.1°C) with Eudragit L100 films, (at 

159.3°C and 185.7°C) with Eudragit S100 

films and (at 170.2°C and 193.9°C) with 

piroxicam : Eudragit L100 : Eudragit S100 

(2:25:25 w/w) films. These DSC results 

confirmed the previous IR results of piroxicam 

with these polymers. 

The disappearance of the endothermic 

peak of lidocaine hydrochloride in the solid 

dispersion films containing HPC was obtained 

by some authors
10

. They explained this 

phenomenon on the basis that solid dispersion 

resulted in an amorphous form of the drug. 

Moreover, others
11

 showed that salicylic acid 

endothermic peak disappeared in both physical 

mixtures and coevaporate. They stated that this 

phenomenon could be correlated to an 

amorphous state of the drug present in the 

casting film due to incorporation of salicylic 

acid in Eudragit polymer.  

However, the disappearance of the 

endothermic peak corresponds to the melting of 

piroxicam in the drug: polymer films may be 

due to its solubility in the melted polymer. This 

suggestion agrees with some investigators
12

 

who showed the disappearance of the 

endothermic peak of hydrochlorothiazide in 

both physical mixture and solid dispersion with 

PEG 6000, which might indicate the solubility 

of the drug in the molten polymer during 

running the thermograms. Moreover, Khidr
13

 

found the same behavior when he studied the 

solid dispersion of nifedipine with pluronic F: 

127. 

 

X-Ray diffraction properties 

To get further evidence on the solid state 

change, X-ray diffraction pattern was carried 

out on untreated drug, medicated films formed 

of Eudragit RS100 and/or Eudragit RL100, 

Eudragit L100 and/or Eudragit S100 and their 

physical mixtures as well as the individual 

components. The presence of numerous distinct 

peaks in the x-ray diffraction spectrum of 

piroxicam indicates that piroxicam is present as 

a crystalline material with characteristic 

diffraction peaks appeared at diffraction angels 

of 2 at 8.69 A°, 14.57 A°, 15.21 A°, 15.83 A°, 

17.75 A°, 25.91 A°, 26.82 A°, 27.45 A° and 

34.37 A° with relative intensities of 50, 48, 54, 

57, 68, 100, 65, 67 and 22 respectively. 

Eudragit RS100, Eudragit RL100, 

Eudragit L100 and Eudragit S100 polymers are 

amorphous in nature due to the absence of 

complete stereo regularity and presence of 

bulky side groups. Representative X-ray 

diffraction pattern for these polymers (Figs. 

9,11) shows no sharp peaks. However, the 

physical mixture or the cast films of the same 

composition did not contain sharp peaks 

associated with drug molecules (Figs. 10,12). 

These diffraction patterns are identical to those 

of the pure polymer. The results strongly 

suggest the transformation of the drug from 

crystalline state to amorphous one in Eudragit 

polymer. These results are in agreement with 

other authors
14

 who found that drugs-PVP co-

precipitates show disappearance of the x-ray 

diffraction peaks of the drug crystals. 
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Fig. 6: Differential scanning calorimetery (DSC) 

curves of (A) untreated piroxicam powder, 

(B) piroxicam : Eudragit RL100 (2:50 w/w) 

film, (C) piroxicam : Eudragit RS100 (2:50 

w/w) film and (D) piroxicam : Eudragit 

RL100 : Eudragit RS100 (2:25:25 w/w) film. 

Fig. 5: Differential scanning calorimetery (DSC) 

curves of (A) untreated piroxicam powder, 

(B) Eudragit RL100, (C) Eudragit RS100 

and (D) piroxicam : Eudragit RL100 : 

Eudragit RS100 (2:25:25 w/w) physical 

mixture. 
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Fig. 7: Differential scanning calorimetery (DSC) 

curves of (A) untreated piroxicam powder, 

(B) Eudragit L100, (C) Eudragit S100 and 

(D) piroxicam : Eudragit L100 : Eudragit 

S100 (2:25:25 w/w) physical mixture. 

Fig. 8: Differential scanning calorimetery (DSC) 

curves of (A) untreated piroxicam powder, 

(B) piroxicam : Eudragit L100 (2:50 w/w) 

film, (C) piroxicam : Eudragit S100 film 

(2:50 w/w) and (D) piroxicam : Eudragit 

L100 : Eudragit S100 (2:25:25: w/w) film. 
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Evaluation of piroxicam release from 

Eudragit films 

Eudragit films of different polymeric 

ratios were prepared to investigate the effect of 

modification in polymeric ratios on drug 

release profile. 

In-vitro release of piroxim from polymeric 

films was evaluated at different polymeric 

ratios. The ratios of Eudragit RS100 to 

Eudragit RL100 and Eudragit S100 to Eudragit 

L100 films were (10:0, 8:2, 6:4, 4:6, 2:8 and 

0:10). Each film contained 20 mg of piroxicam. 

The obtained results are shown in Figures 

(13,14). 

Eudragit RS100 and Eudragit RL100 are 

neutral copolymers of ploy (ethylacrylate, 

methylmethacrylate and trimethyl-

ammonioethyl methacrylate chloride). Eudragit 

RS100 is less permeable than Eudragit RL100 

due to its lower content of quaternary 

ammonium groups. 

Eudragit S100 and Eudragit L100 are 

acrylic resin, copolymers, anionic in character, 

based on methacrylic acid and methacrylic acid 

methyl ester. Eudragit S100 is less permeable 

than Eudragit L100 due to its higher content of 

the ester groups. The ratio of the free carboxyl 

groups to the ester groups is about (1:1) in 

Eudragit L100 and a bout (1:2) in Eudragit 

S100. Figures (13,14) show an acceleration of 

the release rate of the drug upon increasing the 

proportion of the more hydrophilic polymers 

(Eudragit RL100 or Eudragit L100) in the 

polymeric matrix. This could be explained 

through the high degree of hydration of the 

more hydrophilic polymer upon immersion the 

film in the buffer. Increased porosity, increased 

probabilities of hydrated channels formation 

and decreased tortuosity would accompany the 

greater hydration of Eudragit films containing 

increasing ratios of the more hydrophilic 

polymers (RL100 or Eudragit L100). 

The presence of higher content of 

quaternary ammonium groups (in Eudragit 

RL100) or higher content of carboxyl groups 

(in Eudragit L100) resulted in an increase in 

the degree of film hydration and subsequently 

its effect on increasing the probabilities of 

hydrated channels formation.
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 Fig. 12: X-ray diffraction 

pattern of (A) untreated 

piroxicam powder, (B) 

piroxicam : Eudragit L100 

(2:50 w/w) film, (C) 

piroxicam : Eudragit S100 

film (2:50 w/w) and (D) 

piroxicam : Eudragit L100 

: Eudragit S100 (2:25:25: 

w/w) film. 

Fig. 9: X-ray diffraction 

pattern of (A) untreated 

piroxicam powder, (B) 

Eudragit RL100, (C) 

Eudragit RS100 and (D) 

piroxicam : Eudragit 

RL100 : Eudragit RS100 

(2:25:25 w/w) physical 

mixture. 

Fig. 10: X-ray diffraction 

pattern of (A) untreated 

piroxicam powder, (B) 

piroxicam : Eudragit 

RL100 (2:50 w/w) film, 

(C) piroxicam : Eudragit 

RS100 film (2:50 w/w) and 

(D) piroxicam : Eudragit 

RL100 : Eudragit RS100 

(2:25:25: w/w) film. 

Fig. 11: X-ray diffraction 

pattern of (A) untreated 

piroxicam powder, (B) 

Eudragit L100, (C) 

Eudragit S100 and (D) 

piroxicam : Eudragit L100 

: Eudragit S100 (2:25:25 

w/w) physical mixture. 
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Fig. 13: Drug release profile from polymeric films each containing 20 mg of piroxicam at different 

Eudragit RS100-Eudragit RL100 ratios.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 14: Drug release profile from polymeric films containing 20 mg of piroxicam at different Eudragit 

S100-Eudragit L100 ratios.  

 

 

 

 

 

 

 

0 

4 

8 

12 

16 

20 

24 

0 60 120 180 240 300 360 

Time (min) 

10:00 

08:02 

06:04 

04:06 

02:08 

00:10 

%
 d

ru
g
 r

e
le

a
s
e
d

 

0 

4 

8 

12 

16 

0 60 120 180 240 300 360 
Time (min) 

10:00 

08:02 

06:04 

04:06 

02:08 

00:10 

%
 d

ru
g
 r

e
le

a
s
e
d

 



Sayed H. Auda, et al. 

42 

Conclusion 

As demonstrated above, Absence of 

changes in the location or width of 

characteristic infrared absorption bands of the 

drug in either physical mixture or cast films of 

Eudragit RL100 and/or Eudragit RS100 

indicates that there is no molecular interaction 

between piroxicam and these two polymers. In 

contrast, presence of changes in the location 

and width of characteristic infrared absorption 

bands of the drug in both physical mixture and 

cast films of both Eudragit L100 and Eudragit 

S100 points to presence of a molecular 

interaction between piroxicam and both 

Eudragit L100 and Eudragit S100. The 

characteristic endothermic peak of piroxicam 

in its polymer almost disappeared or reduced in 

the intensity, shifted to lower temperatures or 

lost its sharpened distinct appearance. These 

observations indicate the presence of piroxicam 

in an amorphous form in these physical 

mixtures or cast films. X-ray diffraction studies 

showed that piroxicam crystalline peaks were 

not observed in either its cast films or in its 

physical mixture. This was attributed to the 

conversion of the drug from the crystalline 

state to the amorphous one. In-vitro drug 

release study showed an acceleration of the 

release rate of the drug upon increasing the 

proportion of the more hydrophilic polymers 

(Eudragit RL100 or Eudragit L100) and 

decreasing the proportion of the less 

hydrophilic ones (Eudragit RS100 or Eudragit 

S100) in the polymeric matrix.  
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