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    Formulation and evaluation of rofecoxib tablets in comparison with marketed product
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Rofecoxib (ROF) is an analgesic anti-inflammatory drug. It is a selective inhibitor of cyclooxygenase enzyme (Cox-2). The aim of this work was to prepare and evaluate ROF tablets with higher dissolution rates and higher activity and to compare them with the marketed product. Direct compression technique was adopted for preparation of ROF tablets using different excipients namely; Sta-Rx starch 1500 or mixture of anhydrous lactose and microcrystalline cellulose Avicel pH 101 (1:1 w/w. ratio). The effect of co-grinding method of ROF with either-polyvinyl pyro-lidone (PVP) 40000 or Avicel pH 101 in a ratio of 1:5 w/w on the drug release from the prepared tablets was also studied. All the tablet quality control tests and the thermal behavior were studied. The anti-inflammatory activity was also studied in rats using paw-edema method and the results were investigated by statistical analysis using ANOVA test at the level of significance (P = 0.05). All formulations of ROF tablets showed good mechanical properties and complied with the USP XXV pharmacopeial standard requirements for uniformity of dosage units and friability. Differential scanning calorimetry showed transformation of the drug to the amorphous form. Formulae No. 2, 3 (containing co-ground mixture of the drug with either PVP 40000 or Avicel pH 101 and Sta-Rx starch 1500) gave higher percentage of ROF release (t50% = 15, 9 min. respectively,) in comparison with the marketed product (t50% = 25 min.). It was found also that the prepared ROF tablets show superior anti-inflammatory activity in comparison with the marketed product upon analysis of data using ANOVA test. 
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Introduction

      The absorption of several poorly water-soluble drugs in the gastro-intestinal tract is dissolution rate limited. Several techniques have been successfully adopted to improve the dissolution rate of these drugs including solid dispersions with various ca-rriers (1), solvent depositions (2), co-grinding with certain carriers (3) and cyclodextrins inclusion (4). Grinding is widely preformed as a mean for reducing the particle size of powdered water– insoluble drugs, with the aim of enhancing their dissolution rate and consequently their bioavailability (5, 6). Directly compressed and wet granulated glibenclamide tablets were prepared they gave only 35% and 40% drug dissolved respectively. However, grinding of gliben-clamide with β-CD could markedly enhance the release of the drug from the prepared tablets (7). 

      ROF is a selective cycloxygenase-2-inhibitor administered orally as an analgesic anti-inflamma-tory drug and it is structurally and pharmacologically related to celecoxib (8, 9) with less ulcerogenic effect (10-12), so it is a good candidate for oral dosage forms. ROF is practically insoluble in water and as such, its oral absorption is dissolution rate limited. ROF is available in the market in the form of tablets and oral suspension only (8). Unfortunately, the release of ROF from the marketed tablet is limited because of the very poor aqueous solubility of the drug which led to variable bioavailability (13). However, by increasing the solubility and dissolution rate of the drug better absorption can be obtained. In previous work, kneaded and physical mixtures of ROF with β-CD were prepared and investigated by DSC, X-ray and dissolution studies (13). It was found that the dissolution rate of the drug was improved by complexation. 
      In this work, untreated ROF as well as co-ground mixtures of ROF with either PVP 40000 or Avicel pH 101 in 1:5 drug: carrier weight ratio (an optimum ratio which gave a higher amount of ROF release)  were formulated into tablet dosage form and compared with the commercial product. Direct compression technique was adopted for preparation of ROF tablets which offers a number of advantages, particularly with regard to ease and economy of manufacture and increased product stability. Different directly compressible excipients were used in the formulations namely; Sta-Rx starch 1500 and mixture of anhydrous lactose and Avicel pH 101 in (1:1 weight ratio). The prepared tablet formulations were tested for their drug content uniformity, uniformity of weight, hardness, friability and disintegration time as well as dissolution of the drug from the prepared tablets. Moreover, selected tablet formulations were subjected to anti-inflammatory studies to show the effect of formulation variables adopted on the activity of the drug.
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Structure of Rofecoxib (ROF)
Materials and methods
Materials: 

      ROF and marketed ROF tablets (Rhumacure®) were kindly supplied by Egyptian International Pharmaceutical Industries Co., (E.I.P.I.Co.) (Egypt). Polyvinyl pyrrolidone 40000 was purchased from Sigma Chemical Co., (U.S.A.). Microcrystalline cellulose (Avicel pH 101) grade was obtained from C.P. Evans. Co. (Egypt). Anhydrous lactose, Shefield chemical, N.J., (U.S.A). Sta-Rx starch 1500, Bristol Myers Squibb. (Egypt). Magnesium stearate and Stearic acid were obtained from Sigma chemical Co. (U.S.A.), Potassium phosphate mono-basic, sodium hydroxide, potassium chloride and hy-drochloric acid were supplied from El-Nasr Phrama-ceutical Chemicals Co., (Egypt). Other chemicals and organic solvents were of analytical grade and used as received.

Methods:
1- Preparation of co-ground mixtures:

      Ground mixtures of ROF with either PVP 40000 or Avicel pH 101 were prepared at a weight ratio of (1:5 w/w drug: carrier ratio) by grinding the physical mixtures of the drug with each carrier in a vibrating uniball mill (VEB leuchtenbau-KM1, Germany) for 15 minutes (Optimum time which obtained by experiment). The prepared mixtures were sieved to obtain a particle size range of 125 – 250 μm and then stored in a desiccator over calcium chloride until used.

2- Preparation of ROF tablets by direct compression technique: 

       ROF tablets were prepared using direct compre-ssion technique. Directly compressible vehicles namely; Sta-Rx starch 1500 and mixture of lactose with Avicel pH 101 at a ratio of 1:1 were mixed with ROF alone and with ROF / PVP 40000 or Avicel pH 101 ground mixtures using a mortar and a pestle for at least five minutes for each step. This mixture was mixed in a tumbling mixer (Patterson-kelly Twin shell blender, model LB 331) for about fifteen minutes. The efficiency of mixing was verified by determination of drug content. Magnesium stearate was then added to the blend and mixed for another five minutes. The produced mixture was compressed into tablets using a single punch tablet machine (Korsch-Berlin, EK/0, Frankfort, Germany) equipped with a flat faced 8 mm punches. The machine was adjusted to produce tablets of 200 mg in weight and each contains 12.5 mg of ROF or an amount of the co-ground mixtures equivalent to 12.5 mg of the drug.        

      The following general formula was used to prepare the tablets containing (ROF / PVP or Avicel pH 101 co-ground mixture). Stearic acid was used as a lubricant for tablet containing Sta-Rx starch 1500 because magnesium stearate may soften the compre-ssible starch tablets (14).
	Co-ground mixture                    
	75    mg

	Direct compression vehicle      
	123  mg

	Stearic acid                              
	2.0   mg


      Also, the following formula was prepared for the untreated drug:
	ROF                   
	12.5   mg

	Direct compression vehicle            
	185.5 mg

	Magnesium stearate                                               
	2.0    mg


      The composition of each of the prepared tablet formulations is shown in Table (1).

3- Evaluation of ROF tablets:

      The prepared ROF tablets were evaluated for the following parameters:-
3.1- Weight uniformity:

      Pharmacopoeial standards and specifications have been established to provide limits for permiss-ible variation in the weights of individual dosage forms, expressed in terms of allowable deviation from the average weight of random samples. USP XXV (15) procedure was used in the determination of tablet weight uniformity.  

3.2- Uniformity of drug content:

      Random samples of 10 tablets from each batch were tested for the uniformity of drug content. Tablets were powdered individually and the drug in each was extracted using 100 ml of methanol. The solution was filtered with filter paper, suitably diluted and assayed spectrophotometrically at λmax 264 nm for ROF content using UV/VIS spectro-photometer (UVI DEC-320, Japan).  
3.3- Tablet thickness, hardness, disintegration and friability were done according to USP XXV (15). The experiments were done 6 times and the mean value and standard deviation were calculated.

3.4- DSC studies:

      DSC thermograms were obtained by using a Shimadzu DSC-50 (Japan) equipped with a software computer program. Samples of about 5 mg were placed in an aluminum pan of 50 μl capacity & 0.1 mm thickness, press-sealed with aluminum cover of 0.1 mm thickness. An empty pan sealed in the same way was used as a reference. Thermograms were measured by heating the sample from 30 - 250ºC at a rate of 10ºC min-1 under nitrogen flow of 40 ml / min. Indium was used as standard for calibrating the temperature. Reproducibility was checked by running the sample in triplicate, the standard deviations calculated were found negligible.

3.5- In-vitro release studies:

      The USP dissolution apparatus (Type II) with 100 rpm was utilized (SR6 Dissolution Test Station, Hanson Research Corporation, California, USA). One tablet containing 12.5 mg of ROF or an equivalent amount of the co-ground mixture was placed in 900 ml of 0.1 N HCl (pH 1.2) or phosphate buffer pH 7.4 which previously degassed and warmed to 37 ± 0.5ºC. At the specified time intervals an aliquots of 5 ml sample was withdrawn using glass pipette with a filter tip from the dissolution medium and replaced immediately with the same volume of fresh medium maintained at the same temperature. The amounts of ROF released were determined spectrophotometrically at λmax = 264 nm using the dissolution medium as a blank. All assays were done in triplicates and the mean values were calculated.
3.6- Evaluation of anti-inflammatory activity of ROF prepared tablets using paw edema method:
      Tablets containing ROF / Avicel pH 101 co-ground mixture with Sta-Rx starch as diluent (which have the highest in-vitro release Formula No. 3) were chosen for anti-inflammatory study. Male albi-no rats (3 groups, 5 per group) weighing 200 ± 20 gram were exploited. The rats in each group were selected so that the average body weight among the group was as close as possible. 

       The edema was induced by subcutaneous injection of 0.1 ml of 1% w/v carrageenan suspension into the rat hind paw (16). The rats receiving oral ROF (crushed tablets) were fasted with free access to water for 12 hours prior to the test. The rats were anaesthetized with urethane (0.5 ml intraperitoneal). 

      The thickness of the rat hind paw was measured by Vernier caliper before carrageenan injection, immediately after carrageenan injection (0 time) and then after 1 hour time interval for extra 5 hours.

      The percent swelling of the paw was calculated using the following equation (17). 
                % swelling = [V – Vi / Vi] x 100
   where, 

  V =  The paw thickness at each time interval (mm).

  Vi = The initial paw thickness (before carrageenan  injection) (mm).

      The average paw swelling in the drug treated rats was compared with that of control rats (which received excipients of tablet without drug) and the percent inhibition of edema was determined using the following relation (17).
% Inhibition = [1- % swelling of treated group / % swelling of control group] x 100
3.7- Statistical analysis for the obtained results:

       Statistical analysis for the obtained results was carried out by the ASAP program (Advanced Statistical Analysis Package) using ANOVA test to determine if the differences between the results of the investigated samples are significant or not.
Results and Discussion
1- Evaluation of the prepared ROF tablets: 

      The physical properties of ROF tablets are presented in Table (2). The following parameters; weight uniformity, drug content, thickness, hardness, friability, disintegration time and hardness / friability ratio were calculated. ROF tablets prepared by direct compression are uniform in weight and thickness and comply with the USP XXV requirements. From the obtained data in Table (2) the percent of drug contents in ROF tablets were found to be within the range of 99.5 to 102.5%. The values of disintegration time of the prepared ROF tablets are within the allowable range of the USP XXV for uncoated tablets. The friability of the prepared tablets is higher than that of the marketed tablets. Generally the values of the friability ranged from 0.85 – 0.97% which are acceptable values according to the USP XXV (15). The prepared ROF tablets show hardness levels in the range of 4 to 6 kg. Table (2) shows that the tablets formula No. 6 has a high hardness level of 6 ± 0.13 kg. The hardness / friability ratio (h.f.r.) can give an indicative parameter of the mechanical properties of the tablets. It is calculated by dividing the mean hardness of the batch by its mean friability. Tablets (formulae No. 4 and No. 6) have the highest values of hardness / friability ratio. This indicates good mechanical properties of the prepared tablets. This is in agreement with what is reported by Graf et al (18) who studied the effect of different directly compressible excipients on the mechanical properties of ephedrine tablets. They found that all the used excipients produced tablets of acceptable appearance and satisfactory weight uniformity, Emdex and STA-Rx 1500 Starch produced tablets of acceptable mechanical properties and disintegration times.                

2- Evaluation of thermal behaviour:

      Fig. (1) shows the DSC thermograms of ROF alone, Avicel pH 101 alone, PVP 40000 alone and their physical and ground mixtures with the drug in a ratio 1:5 drug: carrier. Pure ROF shows a single endothermic peak at about 209.5ºC corresponding to the melting of the drug and heat of fusion (∆H) = -91.98 J/g (Fig.1, trace A). PVP 40000 shows a broad endotherm ranging from 60 to 80ºC indicating the loss of water due to extremely hygroscopic nature of PVP polymer (19) (Fig. 1, trace C). In case of the physical mixtures of the drug with either Avicel pH 101 or PVP the drug endothermic peak at 209.5ºC always remained clearly detectable and maintained its shape but highly reduced in its intensity (Fig. 1, traces D, E). On other hand, in case of ground mixture of the drug with Avicel, the total disappearance of drug melting peak was observed (Fig.1, Trace F). The characteristic endothermic peak of the ground mixture of the drug with PVP become broad and shifted to lower temperature in compa-rison to pure ROF (Fig. 1, trace G). The calculated value of enthalpy (∆H) for the drug in ground mixture with PVP (∆H) = -10.66 J/g was less than the corresponding value in case of physical mixture with PVP (∆H) = -14.06 J/g in comparison to untreated drug (∆H) = -91.98 J/g. These results may be attributed to the presence of ROF in the reduced crystalline form within the ground mixture with PVP. The lower values of (∆H) of ground mixtures are indicative of their higher thermodynamic activity. Some of the possible transformation that may take place during the ball milling process seems to be the formation of an amorphous structure either by partial melting of the crystalline ROF powder and its interaction with ROF or by production of lattice defects due to the shear stress and impact stress (5). Nakai (20) studied the molecular behavior of crystalline medicinals in the ground mixtures with various carriers. He found that when crystalline medicinals were ground with certain carriers, they transferred to amorphous states. From these thermograms it was found that grinding of ROF with either PVP or Avicel pH 101 led to conversion of the drug from crystalline state to a less crystalline state or an amorphous state respectively.         

3- In-vitro release of ROF tablets:

      Dissolution profiles of ROF from the tablets prepared by co-grinding of the drug with either PVP 40000 or Avicel pH 101 at a ratio of 1:5 w/w and with Sta-Rx starch or mixture of Avicel with lactose (1:1w/w ratio) as directly compressible vehicles are shown in (Fig. 2). Fast drug release was observed in tablets containing co-ground mixture of the drug with PVP or Avicel pH 101 using Sta-Rx starch as diluent while maximum enhancement of drug release (88.2%) was obtained with formula No. 3. It was found that the release of ROF from tablets containing co-ground mixture of the drug with either PVP or Avicel was more rapid than that from tablets containing untreated drug with the same diluent. This enhancement in the release rate of the drug can be attributed to the decrease in the crystallinity of the drug when ground with PVP or transformation to an amorphous state with Avicel pH 101 as pointed out by DSC study. Similarly, higher percentage of ROF released (72.7, 74.7%) was obtained from tablets containing co-ground mixture of the drug with either PVP or Avicel respectively and using mixture of
Avicel: Lacose (1:1 w/w ratio) as directly compression vehicles (formulae 5, 6) while 54.4 % released of the drug from tablets containing untreated drug using the same diluent (formula No. 4). It was found that the release rate of ROF from tablets containing Sta-Rx starch formulae No. 2, 3 was higher than that from tablets containing mixture of Avicel: lactose formulae No. 5, 6. This may be due to the nature of Sta-Rx starch which is a pregelatinized starch and has a powerful disinter-grating property resulted in increasing the surface area available for dissolution (14). Wanczinski et al (21) found that when Starch 1500 was added in higher amounts to acetylsalicylic acid tablets it shortened the disintegration time of the produced tablets. Also, Krishna et al (22) showed that Sta-Rx starch increase the dissolution rate of aspirin tablets in comparison to other investigated excipients. Fig. (3) represents a comparison between the dissolution profiles of formula No. 2 and formula No.3, that gave higher dissolution rates, and a commercial ROF tablets (Rhumacure®). It was found that the release rate of ROF from the prepared tablets was higher than that from the commercial ROF tablets. Table (3) shows the relative dissolution rate (RDR) and the percentage of 50% drug dissolved. From the dissolution half lives obtained (t50%) it is clear that formulae No. 2, 3 gave a higher and faster dissolution rate in comparison to the marketed product. For formulae No2, 3 (t50% = 15, 9 min., respectively, while = 25 min. for the commercial product).         

      The effect of different pH’s (1.2 & 7.4) on the release of the drug from tablets formulae No. 2, 3 is illustrated in (Fig. 4). The release patterns of ROF from the prepared tablets at pH 1.2 are similar to that at pH 7.4 gives an indication that the change in pH value has no effect on the amount of the drug dissolved and the drug can be absorbed from any part in the gastrointestinal tract. 

4- Anti-inflammatory activity studies using paw edema method:  

     Table (4) and Fig. (5) illustrate the anti-inflammatory activity of ROF tablet Formula No. 3 in the hindpaw of the rats by the carrageenan-induced edema method. This formula is selected for testing the anti-inflammatory activity as it shows the highest in-vitro release. 
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Fig. 1.  DSC thermograms of rofecoxib – PVP 40000 and rofecoxib – Avicel pH 101

A: Drug alone, B: Avicel pH 101; C: PVP 40000 alone, D: Physical mixture in 1:5 (drug: Avicel) weight ratio, E: Physical mixture in 1:5 (drug: PVP) weight ratio, F: Ground mixture in 1:5 (drug: Avicel) weight ratio, G: Ground mixture in 1:5 (drug: PVP) weight ratio. 




Fig. 2. : Release of ROF from tablets containing co-ground mixture with Avicel or PVP using Sta-Rx starch or mixture of lactose and Avicel (1:1 w/w) as a diluents at pH 1.2.



Fig. 3. Release profiles of ROF from the prepared tablets formulae No. 2, No. 3 and the marketed ROF tablet (Rhumacure®) at pH 1.2.




Fig. 4. : Effect of different pH values on the release of ROF from the prepared tablets and marketed ROF tablet (Rhumacure®).


Fig. 5. The anti-inflammatory effects of the prepared ROF tablets on the % swelling of the induced edema in rats.
      ANOVA test was used to evaluate the results and the level of significance was chosen to be (P = 0.05). It is obvious that the prepared formulae of choice are more efficient and significantly superior to comer-cial and control in the pharmacodynamic effects studied and analyzed using ANOVA test (Table 4).

      Performing ANOVA test for the tested formulations with regards to the % swelling of edema and inhibition percentage when compared with the control and commercial product, it is found that there is a significant difference in the % swelling of edema and inhibition between the test and control groups. There is a significant difference between formula No. 3 and the commercial tablets (Rhumacure®) and the indomethacin standard at (P < 0.05) which indicate superior anti-inflammatory activity.
Table 1: Composition of the prepared ROF tablet formulations.

Table 2: Physical properties of the prepared ROF tablets.


*(7): Marketed tablet.
Table 3: T50% and relative dissolution rate (RDR) values for ROF prepared tablets and commercial product.


Table  4: The anti-inflammatory activity of ROF in the selected formula of the prepared ROF tablets on the carrageenan induced edema in the hindpaw of rats.

*Mean ± S.D.   A: significant versus control; B: significant versus commercial tablet; C: significant versus indomethacin standard; D: significant versus formula (3). 

- The number between parenthesis indicates the % inhibition of edema.

Conclusion
      From the previous results and discussions, the following could be concluded:-

      The physicochemical properties of the prepared tablets comply with the USP XXV pharmacopoeial requirements. Direct compression technique can be used successfully for the preparation of ROF tablets. Grinding method can increase the dissolution rate and change the crystalline nature of the drug. Tablets containing co-ground mixture of ROF with PVP 40000 or Avicel pH 101 and Sta-Rx starch as diluent (formulae No. 2, 3) gave higher dissolution rate than the marketed product. There is a significant difference in the anti-inflammatory activity between the prepared ROF tablets and the commercially marketed ROF tablet indicating superior anti-inflammatory activity of the former.
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 روفيكوكسيب هو أحد الأدوية المسكنة المضادة للالتهاب، وهو مثبط انتقائي لإنزيم سيكلوأوكسيجناز (cox-2). تهدف هذه الدراسة إلى تحضير وتقييم أقراص هذا الدواء ذات معدلات الذوبان الأعلى والنشاط الأعلى ومقارنتها بالمنتج المسوق.  وتم اتباع طريقة الضغط المباشر لتحضير أقراص دواء روفيكوكسيب باستخدام مسوغات مختلفة، وهي: نشا 1500 Sta-Rx أو خليط من لاكتوز لامائي وسليولوز بللوري مكوري أفيسيل أس هيدروجيني 101 (1:1 نسبة وزن/وزن).  كما تم دراسة تأثير طريقة السحق المترافق لدواء  روفيكوكسيب مع إما PVP 40000 أو أفيسيل أس هيدروجيني 101 بنسبة 5:1 وزن/وزن على إطلاق الدواء من الأقراص المحضرة.  وتم دراسة جميع اختبارات الجودة النوعية ودراسات السلوك الحراري. كما تم دراسة النشاط المضاد للالتهاب في الجرذان باستخدام طريقة وذمة القدم وتم فحص النتائج بالتحليل الاحصائي باستخدام اختبار تحليل المتباين (أنوفا) عند مستوى معنوية (p=0.05). وقد أظهرت جميع الصيغ الصيدلانية لأقراص روفيكوكسيب خواص ميكانيكية جيدة متوافقة مع متطلبات معايير دستور الأدوية الأمريكي USPXXV من حيث تجانس الوحدات الجرعية وسهولة التفتت. كما أظهر قياس الكالوري التفرسي التفريقي  (Differential Scanning Calorimetry) تحول الدواء إلى الشكل اللابللوري. وقد أعطت الصيغتان 2 و 3 (المحتويتان على الخليط المسحوق بالترافق للدواء مع أما PVP 40000 أو أفيسيل أس هيدروجيني 101 ونشا 1500 Sta-Rx  نسبة أعلى من إطلاق الدواء (15.9=t50% دقيقة ، على التوالي) بالمقارنة مع المنتج المسوق (25=t50% دقيقة). ولقد تبين أيضاً أن أقراص دواء روفيكوكسيب المحضرة أظهرت نشاطاً مضاداً للالتهاب أفضل بالمقارنة مع المنتج المسوق عند تحليل البيانات باستخدام تجربة أنوفا.












































































































































Rat


group


No.�
Formulation�
% Swelling of induced edema�
�
�
�
1 hr�
2 hr�
3 hr�
4 hr�
5 hr�
�
1�
Control�
99.00* ± 1.00�
100.50 ± 1.32�
99.00 ± 1.00�
98.00 ± 1.03�
100.00 ± 1.05�
�
2�
Commercial


Tablet�
66.39 ± 0.79 AC


(31.63%)�
35.04 ± 1.57 AC


(64.31)�
22.00 ± 1.8 ACD


(76.5)�
21.07 ± 1.01 ACD


(77.77)�
19.10 ± 1.15 ACD


(80.19)�
�
3�
Indomethcin


Standard�
62.10 ± 2.01 ABD


(34.69%)�
58.17 ± 1.43 ABD


(41.66)�
40.17 ± 1.25 ABD


(58.6)�
36.93 ± 1.6 ABD


(61.01)�
33.70 ± 0.62 ABD


(65.94)�
�
4�
Formula


No. (3)�
66.28 ± 0.49 AC


(31.93)�
33.47 ± 0.84 AC


(68.13)�
18.71 ± 0.62 ABC


(80.6)�
14.49 ± 0.89 ABC


(86.36)�
10.18 ± 1.76 ABC


(91.08)�
�






F. No.


RDR       (min.)�
F  (2)�
F (3)�
       Marketed product�
�
15�
1.05�
1.23�
0.98�
�
30�
1.29�
1.44�
1.14�
�
60�
1.26�
1.34�
1.06�
�
t50%�
15.0�
9.0�
25.0�
�






Formula No.�
Mean wt. 


(mg)


(± S.D.)�
Actual drug content


(%) (±S.D.)�
Mean


thickness


(mm) (±S.D.)�
Mean


disintegration


time (min.) (±S.D.)�
Friability


(% loss)�
Mean


hardness


(kg) (±S.D.)�
Hardness / friability ratio�
�
1�
201.4


(± 0.001)�
100.5


(± 0.54)�
3.1


(± 0.22)�
4


(± 0.95)�
0.96


(± 0.21)�
4.5


(± 0.12)�
4.66�
�
2�
201.21


(± 0.004)�
102.75


(± 0.49)�
3.2


(± 0.15)�
11


(± 0.52)�
0.95


(±0.55)�
4.0


(± 0.22)�
4.21�
�
3�
202.8


(± 0.002)�
101.95


(± 0.90)�
3.25


(± 0.95)�
3


(± 0.81)�
0.97


(±0.34)�
4.5


(± 0.31)�
4.63�
�
4�
199.5


(± 0.04)�
99.89


(± 0.40)�
3.22


(± 0.63)�
5


(± 0.049)�
0.93


(±0.89)�
5.5


(± 0.16)�
5.91�
�
5�
201.5


(± 0.06)�
99.60


(± 0.65)�
3.45


(± 0.37)�
18


(± 0.02)�
0.94


(±0.54)�
5.0


(± 0.78)�
5.31�
�
6�
199.24


(± 0.08)�
98.75


(± 0.52)�
3.35


(± 0.25)�
2


(± 0.15)�
0.92


(±0.62)�
6.0


(± 0.13)�
6.52�
�
*7�
200.35


(± 0.059)�
98.26


(± 0.54)�
3.1


(± 0.35)�
3.5


(± 0.02)�
0.45


(±0.31)�
6.5


(± 0.15)�
14.4�
�






            Formula No.





  Ingredient�
Amount of ingredients used in each tablet formula (mg)�
�
�
F (1)�
F (2)�
F (3)�
F (4)�
F (5)�
F (6)�
�
ROF�
12.5�
–�
–�
12.5�
–�
–�
�
Sta-Rx starch 1500�
185.5�
123�
123�
–�
–�
–�
�
Gr.Mix: (1:5w/w)


(Drug: PVP 40000)�
–�
75�
–�
–�
75�
–�
�
Gr.Mix: (1:5w/w)


(Drug: Avicel pH 101)�
–�
–�
75�
–�
–�
75�
�
Mix. of anhydrous lactose + Avicel (1:1w/w)�
–�
–�
–�
185.5�
123�
123�
�
Steraic acid�
2�
2�
2�
–�
–�
–�
�
Magnesium stearate�
–�
–�
–�
2�
2�
2�
�
Total�
200�
200�
200�
200�
200�
200�
�






Time (hr.)








Time (hr.)








% swelling of induced edema








�





% Rofecoxib released








�





Time (min.)








�





Endothermic





Time (min.)








% Rofecoxib released








�
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