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Abstract

This research has been designed to assess the in vitro bioavailability study of widely distributed and commonly
used three analgesic and anti-pyretic drugs namely Diclofenac Sodium, Paracetamol and lbuprofen sustained
release tablets. Three brands of Diclofenac Sodium, four brands of Paracetamol and three brands of Ibuprofen
tablets were obtained. Three brands of Diclofenac SR tablets, all brands maintained a steady state release pattern
throughout the defined period, i.e. 12 hours. In 1st hour sample D01, D02, DO3 were released 43.6%, 36.16%, and
59.85% of drug in dissolution respectively. Four brands of Paracetamol SR tablets, all brands maintained a steady
state release pattern throughout the defined period, i.e. 12 hours. In 1st hour sample P01, P02, P03 and P04 were
released 78.60%, 89.36%, 74.21%, 78.14 of drug in phosphate buffer (pH 6.8) respectively. Another sustained
release tablets was Ibuprofen; all brands maintained a steady state release pattern trough out the defined period,
i.e. 12 hours. In 1st hour sample 101, 102, 103 were released 60.46%, 54.02%, 50.57% of drug in phosphate buffer
(pH 6.8) respectively. The release rates of the samples were determined for around 12th hours.
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Introduction i |

In Vitro dissolution is one of the most important tools to forecast
the in-vivo bioavailability and in some cases to determine
bioequivalence and assure interchangeability [1]. It is a cheap and
suitable testing way to predict absorption and bioavailability
differences among tablets and capsules formulation [2].

Figure 1: Structure of Paracetamol

Diclofenac Sodium, one of the most useful NSAIDs agent, it is a
practically insoluble compound in acidic solution (pKa=4.0), but
dissolves in intestinal fluid and water [9]. Diclofenac Sodium is official
in the Martindale Extra Pharmacopoeia. Therefore this drug is an ideal
candidate for develop in lease dosage form which could result in

Formulation and manufacturing properties is important for the
efficacy of pharmaceutical dosage forms. In vitro dissolution tests can
be help to pharmaceutical formulation developments identifying
critical manufacturing parameters which are require to both

bioavailability and bioequivalence.

Paracetamol is a familiar OTC (Over- the-counter) analgesic and
antipyretic drug. Paracetamol is sparingly water soluble and prone to
dissolution and bioavailability problems [3-5]. It is prescribed most
frequently for the treatment of fever, headache, and other aches.
Chemically paracetamol is known as acetaminophen. Paracetamol can
cause fatal liver damage in case of overdose [6-8].

prolonged clinical efficacy reduced frequency of administration and
less side effects [10].

Diclofenac sodium extended-release tablets that exhibits anti-
inflammatory, analgesic, and antipyretic activities in animal models
and it is used for osteoarthritis, rheumatoid arthritis and ankylosing
spondylitis [11-13]. As with other NSAIDs, diclofenac is known to
increase the risk of cardiovascular side effects and GI bleeding. How-
ever, diclofenac has a relatively high therapeutic index in comparison
to other NSAIDs [14-16]. Due to its clinical effect and short biological
half-life ,diclofenac-based pharmaceuticals are ideal candidates for
prolonged release formulations [17].
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Figure 2: Structure of Diclofenac Sodium

The model drug is ibuprofen, widely used NSAIDs. It is an
analgesic, anti-inflammatory and anti-pyretic agent [18]. It is used to
reduce the tenderness, pain, inflammation and stiffness caused by gout
and arthritis. Diclofenac Sodium is also used to relief fever, headache,
muscle acnes, menstrual pain, aches and pain from the common cold,
backache and pain after surgery or dental work. Ibuprofen is a major
medicine in the World Health Organization's "Essential Drugs List",
that means it is in list of minimum medical needs for basic health care
system [19]. It is soluble in water and aqueous fluids. Solubility
enhancers are requiring for increasing the dissolution rate which is
require to better bioavailability [20].

Figure 3: Structure of Ibuprofen

Materials and Methods

Reference standard of Diclofenac Sodium, Paracetamol and
Ibuprofen were collected from Techno Drugs Limited. All reagents
were analytical grade using for in vitro bioavailability study such as
hydrochloric acid (Merck, Germany); Potassium Chloride ( Merck ,
Germany).

Instruments

A double beam Shimadzu UV-visible spectrometer (UV mini-1700,
Shimadzu Corporation, Kyoto, Japan with 1 cm quartz cells). HANNA
HI 2211 pH meters (Romania). An Automated Eight Basket Tablet
Dissolution Tester UDA-80 USP Standard (Veego, India) was used.

Collection of Samples

Ten brands of Paracetamol, Ibupropen and Diclofenac Sodium
(check manufacturing date not exceed more than four months) were
purchased from various drug shops of Dhaka city in Bangladesh. The
samples were properly checked for their manufacturing batch number
or product batch number, license number, manufacturing date and

expiring dates before collection. For Diclofenac Sodium , Paracetamol
and Ibuprofen they were randomly coded such as DO1, DO2, DO3,
P01, P02, P03, P04 and 101,102,103 .The collected samples were stored
25 + 2°C for four weeks before the dissolution study for the
consequence of organoleptic changes.

Preparation of standard curve of Paracetamol

100 mg Paracetamol powder (99.5% pure) was taken in a 100 ml
volumetric flask and added with 10 ml 0.IN NaOH solution. Then
gently shaken the flask for 15 minutes to dissolve the powder. Solution
was made upto100ml by adding phosphate buffer.

From this stock solution 1ml, 2ml, 3ml, 4ml, and 5ml solutions were
taken into 100 ml volumetric flask and made them up to the mark with
phosphate buffer to obtain 0.01mg/ml, 0.02 mg/ml, 0.03 mg/ml, 0.04
mg/ml and 0.05mg/ml concentration of the solution respectively.
Absorbances of the all solutions were measured at 257nm by using UV
Spectrophotometer. The observation were recorded and graphically
presented to obtain standard curve of paracetamol.

Preparation of standard curve of Diclofenac Sodium

Stock solution was prepared by dissolving 100 mg of Diclofenac
Sodium powder (100.5% pure) in 100 ml phosphate buffer. From this
stock solution 1ml, 2ml, 3ml, 4ml, and 5ml solution were taken into
100 ml volumetric flask and made them up to the mark with phosphate
buffer to obtain 0.01mg/ml, 0.02 mg/ml, 0.03 mg/ml, 0.04 mg/ml and
0.05mg/ml concentrated solution respectively. Absorbances of the all
solutions were measured at 277nm by using UV Spectrophotometer.
The observation were recorded and graphically presented to obtain
standard curve of Diclofenac Sodium.

Preparation of standard curve of Ibuprofen

100 mg Ibuprofen powder (99.5% pure) was taken in a 100 ml
volumetric flask and added with 10 ml of phosphate buffer (pH 6.8).
Then gently shaken the flask to dissolve the powder. Solution was
madel00 ml by adding phosphate buffer.

From this stock solution 1ml, 2ml, 3ml, 4ml, and 5ml solution were
taken into 100 ml volumetric flask and made up to the mark with
phosphate buffer to obtain 0.01mg/ml, 0.02 mg/ml, 0.03 mg/ml, 0.04
mg/ml and 0.05mg/ml concentrated solution respectively. Absorbances
of the all solutions were measured at 22lnm by using UV
Spectrophotometer. The observation were recorded and graphically
presented to obtain standard curve of Ibuproen.

In vitro dissolution study of collected sustained release
dosage form samples

At first 900 ml of the dissolution medium (phosphate buffer pH 6.8)
was taken each vessel of the dissolution apparatus. Placed one tablet in
a vessel. Immediately placed the tablet in the vessel and started rotating
the paddles at the 50 rpm.

During the process maintain a temperature of dissolution medium
at 37 = 0.5°C. Every after lhour time interval withdrawn 5 ml of
specimen from the midway of the vessel. Replaced the aliquots
withdrawn for analysis with equal volumes (5 ml) of fresh dissolution
medium. Keep the vessel covered for the duration of the test, and verify
the temperature of the mixture under test at suitable times. Continue
the test up to the claimed time duration (e. g 12th hours). Measured
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the absorbance of the collected sample by using UV  Calibration curve of Diclofenac Sodium in phosphate buffer

Spectrophotometer at 257nm, 277nm and 221nm for paracetamol,
diclofenac sodium and ibuprofen preparations respectively and
calculate % of release from the data. Repeat the test thrice for better
result [21-25].

Preparation of 0.1N NaOH solution: To prepare 100ml 0.IN NaOH
solution, 4gm dehydrated NaOH were accurately weighted and taken
in a volumetric flask. Added some distilled water, shaken gently to
dissolve the powder. After dissolving the powder added water up to the
mark to make it 100ml [26].

Preparation of Phosphate Buffer (pH 6.8): Dissolve 28.80 g of
disodium hydrogen orthophosphate (Na,HPO,, 12H,0) and 11.45 g of
potassium dihydrogen orthophosphate (KH,PO, ) in sufficient water
to produce 1000 ml and adjust the (pH to 6.8 £ 0.05) [27].

Results and Discussions

Calibration curve of Paracetamol in phosphate buffer (pH
6.8)

The solution of paracetamol in the concentration of 0.01to
0.05mg/ml were prepared in phosphate buffer (pH 6.8) and obtained
the absorbance using UV spectroscopy. The absorbencies were
presented in the figure 4.
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Figure 4: Calibration curve of of Paracetamol in Phosphate Buffer
(pH 6.8)

(pH 6.8)

The solution of diclofenac sodium in the concentration of 0.01to
0.05mg/ml were prepared in phosphate buffer (pH 6.8) and obtained
the absorbance using UV spectroscopy. The observations were
presented in the following figure 5.

14 ¥=129.36x - 0.0904
R*=0%975
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Figure 5: Calibration curve of Diclofenac Sodium in Phosphate
Buffer (pH 6.8)

Calibration curve of Ibuprofen in phosphate buffer (pH 6.8)

The solution of ibuprofen in the concentration of 0.01to 0.05mg/ml
were prepared in phosphate buffer (pH 6.8) and obtained the
absorbance using UV spectroscopy. The observations were presented
in the following figure 6.

16 y=33.11x -0052
R?=0.998

o 002 004 0.06
Concentration{ mg/ml)

Figure 6: Calibration curve of Ibuprofen in Phosphate Buffer (pH
6.8)

Time Interval % Release + SD
D01 D02 D03 P01 P02 P03 P04 101 102 103

0hr 0 0 0 0 0 0 0 0 0 0

1st hr 4360 *| 36.16 + 59.85+1.02 | 7860 +| 89.36+0.03 | 74.21+0.26 78.14 £ 0.47 60.46 +| 54.02 +| 50.57 +1.03
1.06 0.28 0.46 1.04 0.40

2nd hr 4582 +| 46.40 + 60.85+094 | 79.16 +| 91.24+0.44 | 82.24+1.11 83.53+0.73 64.13 +| 56.72 +| 52.55+0.38
0.78 0.80 0.38 0.78 0.16

3rd hr 47.30 +| 47.08 + 6484+041 | 7972 +| 91.37+0.93 | 87.64 +0.56 84.96 + 0.22 66.87 +| 61.23 +| 59.49+1.12
0.29 0.76 0.27 0.29 0.45

4th hr 47.30 *| 47.76 + 67.83+0.99 | 81.11 £ 92.31+0.27 | 89.72+0.78 86.17 £ 1.40 71.46 +| 63.93 +| 67.42+1.17
1.12 0.61 1.06 1.12 0.47

5th hr 48.78 *| 49.12 + 71821027 | 8445 + 9490+0.63 | 90.55+0.17 89.24 £ 0.18 73.29 +| 64.83 +| 74.36 £ 0.87
0.59 1.19 0.51 0.59 0.87

6th hr 49.52 +| 49.12 + 74811078 | 8445 + 9580+0.12 | 92.47 +0.37 94.33 £ 0.30 76.95 +| 65.53 +| 75.35+1.02
1.11 0.77 0.99 0.11 0.28
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7th hr 51.00 +| 49.81 +| 75.81+0.94 | 87.23 +|96.07+1.02 | 94.30+0.64 | 9553+0.93 | 77.87 +| 68.43 +| 77.33+0.72
0.87 0.98 0.85 0.87 0.80
8th hr 51.73 | 49.81 £ 76.81+£1.12 | 9516 | 96.20+0.49 | 95.41 £ 0.53 96.87 £ 0.29 86.11 +| 76.53 +| 82.29+0.23
1.07 1.03 1.12 0.76 0.76
9th hr 53.95 | 50.49 +| 80.8+0.44 96.98 +|97.12+0.98 | 97.89+0.77 98.11 £ 0.78 88.87 +| 77.43 +| 87.25+0.57
0.73 0.18 0.98 0.27 0.61
10th hr 57.65 | 63.45 +| 85.79+£0.79 | 9799 +£| 98.11+0.34 | 98.10+0.65 98.77 £ 0.67 88.87 +| 82.84 +| 89.24 £ 0.45
0.40 0.12 0.37 1.07 1.19
11th hr 9164 +|81.2+0.20 | 92.77+0.31 | 98.99 | 98.09+0.76 | 98.24 + 0.89 99.00 £ 1.08 94.36 +| 89.14 +| 96.18 £ 0.99
0.16 1.05 0.98 0.77
12th hr 96.40 +| 97.57 + 95.15+0.38 | 99.00 +| 98.87+£0.79 | 98.48 £ 0.67 99.00 £ 0.88 96.19 +| 92.74 +| 97.15+0.21
0.45 0.94 0.33 0.73 0.98
Table 1: In vitro dissolution of sustained release Diclofenac Sodium, Paracetamol and Ibuprofen Tablets
Time Interval Percentage (%) remaining of sustained release Diclofenac Sodium, Paracetamol and Ibuprofen Tablets
D01 D02 D03 P01 P02 P03 P04 101 102 103
0 hr 100 100 100 100 100 100 100 100 100 100
1st hr 56.4 63.84 40.15 214 10.64 25.79 21.86 39.54 45.98 49.43
2nd hr 54.18 53.6 39.15 20.84 8.76 17.76 16.47 35.87 43.28 47.45
3rd hr 52.7 52.92 35.16 20.28 8.63 12.36 15.04 33.13 38.77 40.51
4th hr 52.7 52.24 32.17 18.89 7.69 10.28 13.83 28.54 36.07 32.58
5th hr 51.22 50.88 28.18 15.55 5.10 9.45 10.76 26.71 35.17 25.64
6th hr 50.48 50.88 25.19 15.55 4.20 7.53 5.67 23.05 34.77 24.65
7th hr 49.00 50.19 24.19 12.77 3.93 5.7 4.47 2213 31.57 22.67
8th hr 48.27 50.19 23.19 4.84 3.80 4.53 3.13 13.89 23.47 17.71
9th hr 46.05 49.51 19.2 3.02 2.88 2.1 1.89 11.13 22.57 12.75
10th hr 42.35 36.55 14.21 2.01 1.89 1.90 1.23 11.13 17.16 10.76
11th hr 8.36 18.8 7.23 1.01 1.91 1.76 1.00 5.64 10.86 3.82
12th hr 3.6 2.43 4.85 1.00 1.13 1.52 1.00 3.81 7.26 2.85
Table 2: Percentage (%) remaining of sustained release Diclofenac Sodium, Paracetamol and Ibuprofen Tablets
Time Interval Percent (%) log of remaining of sustained releases Diclofenac Sodium, Paracetamol and Ibuprofen Tablets
D01 D02 D03 P01 P02 P03 P04 101 102 103
0 hr 0 0 0 0 0 0 0 0 0 0
1st hr 1.75 1.81 1.60 1.33 1.02 1.41 1.34 1.60 1.66 1.69
2nd hr 1.73 1.73 1.59 1.32 0.94 1.07 1.22 1.55 1.64 1.68
3rd hr 1.72 1.72 1.55 1.31 0.925 1.09 1.18 1.52 1.59 1.61
4th hr 1.72 1.72 1.51 1.23 0.885 1.01 1.14 1.45 1.56 1.51
5th hr 1.71 1.71 1.45 1.19 0.71 0.97 1.03 1.43 1.55 1.41
6th hr 1.70 1.71 1.40 1.19 0.62 0.88 0.75 1.36 1.53 1.39
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7th hr 1.69 1.70 1.38 1.1 0.59 0.755 0.65 1.34 1.50 1.35
8th hr 1.68 1.70 1.37 0.68 0.58 0.66 0.50 1.14 1.37 1.25

9th hr 1.66 1.69 1.28 0.48 0.46 0.32 0.28 1.04 1.35 1.105

10th hr 1.63 1.52 1.15 0.30 0.28 0.28 0.90 1.04 1.23 1.03
11th hr 0.92 1.27 0.86 0.004 0.28 0.24 0.0 0.75 1.03 0.58
12th hr 0.56 0.39 0.69 0.00 0.05 0.18 0.0 0.58 0.86 0.45

Table 3: Percent (%) log of remaining of sustained releases Diclofenac Sodium, Paracetamol and Ibuprofen Tablets

e Releawe (%)

Dy

Square Root of Time(Hour)

Figure7: (a) Zero order plots to ascertain release kinetics of
Diclofenac Sodium, Paracetamol and Ibuprofen (b) Higuchi plots to
ascertain release kinetics of Diclofenac Sodium, Paracetamol and
Ibuprofen Tablets.

Figure 8: (a) First Order to ascertain release kinetics of Diclofenac
Sodium, Paracetamol and Ibuprofen (b) Hixon-Crowell plot to
ascertain release kinetics of Diclofenac Sodium, Paracetamol and
Ibuprofen Tablets.

All four brands of Paracetamol SR tablets were maintained a steady
state release pattern throughout the defined period ie. 12hours. In
12th hour sample P01, P02, P03 and P04 were released 99.00%,
98.87%, 98.48% and 99.00% of drug in phosphate buffer (pH 6.8)
respectively. Three brands of Diclofenac Sodium SR tablets, all brands
maintained a steady state release pattern trough out the defined period,
ie. 12 hours. In 12th hour sample D01, D02, D03 were released
96.40%, 97.57%, 95.15% of drug in phosphate buffer (pH 6.8)
respectively. Another sustain release tablet is Ibuprofen SR tablets were
maintained a steady state release pattern trough out the defined period,
i.e. 12 hours. In 12th hour sample 101, 102, 103 were released 96.16%,
92.74%, 97.15% of drug in phosphate buffer (pH 6.8) respectively. The
release rate of the samples was determined reputedly 1 hour for around
12 hours. The release rate of the diclofenac sodium, paracetamol and
ibuprofen were presented in the Table 1, Table 2 and Table 3
respectively. To understand the release kinetics of sustain release
tablets corresponding data were canvassed by various dissolution
kinetics models such as Zero Order, First Order, Higuchi, and Hixon-
Crowell etc. According to percent release vs. time (Figure 7a), the log
of percent release vs. time (Figure 8a), percent release vs. square root

time (Figure 7b) and cube root of percent release vs. time respectively
(Figure 8b).

Conclusion

After completed this experiment it was observed some of the
commercial paracetamol tablets were released into the dissolution
medium within short period of time. The maximum percentage of
released of paracetamol tablets were observed in first two hours
compared with sustain release dosage forms. In 11th hour, percentage
of released of diclofenac sodium were increased due to the
physiochemical properties of drugs. The percentage of released of
ibuprofen tablets were shown constant rate throughout the period (e.g.
12th Hour).

Authors’ Contribution

MDS and TN carried out the studies. TS and MHUS contributed in
composing the article. MTI helped to draft the manuscript. MHK
designed the study. All authors read and approved the final
manuscript.

Acknowledgment

We are grateful to Biopharmaceutics Laboratory, Department of
Pharmacy, State University of Bangladesh for providing facilities and
technical support.

Funding
Self Funded

Conflict of interest

We declare that we have no conflict of interest.

References

1. Al Ameri MN, Nayuni N, Kumar KGA, Perrett D, Tucker A, et al. (2012)
The differences between the branded and generic medicines using solid
dosage forms: In-vitro dissolution testing. Results in Pharma Sciences 2:

1-8.
2. Mathur LK, Jaffe JM, Poust RL, Barry H 3rd, Goehl TJ, et al. (1979)
Bioavailability and dissolution behavior of trisulfapyrimidine

suspensions. See comment in PubMed Commons below J Pharm Sci 68:
699-702.

3. Nayak AK (2010) Comparative In Vitro dissolution assessment of some
commercially available aaracetamol tablets. International Journal of
Pharmaceutical Sciences Review and Research 2: 29-30.

Pharm Anal Acta
ISSN:2153-2435 PAA an open access journal

Volume 7 « Issue 5 « 1000482


http://www.sciencedirect.com/science/article/pii/S2211286311000157
http://www.sciencedirect.com/science/article/pii/S2211286311000157
http://www.sciencedirect.com/science/article/pii/S2211286311000157
http://www.sciencedirect.com/science/article/pii/S2211286311000157
http://www.ncbi.nlm.nih.gov/pubmed/458566
http://www.ncbi.nlm.nih.gov/pubmed/458566
http://www.ncbi.nlm.nih.gov/pubmed/458566
http://www.ncbi.nlm.nih.gov/pubmed/458566
http://www.globalresearchonline.net/journalcontents/volume2issue1/Article%20008.pdf
http://www.globalresearchonline.net/journalcontents/volume2issue1/Article%20008.pdf
http://www.globalresearchonline.net/journalcontents/volume2issue1/Article%20008.pdf

Citation:

Md. Sohel D, Nusrat T, Sultana T, Md. Kawsar H, Md. Helal, Sumon U, Md. Islam T (2016) Bioavailability Study of Sustain Release

Preparations of Three Widely used NSAIDS Available in Bangladesh. Pharm Anal Acta 7: 482. doi:10.4172/2153-2435.1000482

Page 6 of 6

4.  Akiladevi D, Shanmugapandiyan P, Jebasingh D, Basak S (2011) 16. Kozakevych RB, Bolbukh YM, Tertyk VA (2013) Controlled release of
Preparation and evaluation of paracetamol by solid dispersion technique. diclofenac sodium from silica-chitosan composites. World Journal of
International Journal of Pharmacy and Pharmaceutical Sciences 3: Nano Science and Engineering 3: 69-78.

188-191. 17. Manjanna KM, Shivakumar B, Kumar TMP (2009) Diclofenac sodium

5. Chandrasekaran AR, Han CY,Chin A, Chung Y, Cheang LW, et al. (2011) microbeads for oral sustained drug delivery. International Journal of
Post-market in vitro equivalency evaluation of paracetamol tablets in PharmTech Research 1: 317-327.

Kedah, Malaysia. International Journal of Pharmaceutical Sciences and 18, Bushra R, Shoaib MH, Aslam N, Mehmood ZA, Hashmat D (2010)
Nanotechnology 4: 1403-1407 Enteric coating of ibuprofen tablets (200 mg) using an aqueous dispersion

6. Strum JD, Colaizzi JL, Goehl TJ, Jaffe JM, Pitlick WH, et al. (1978) system. Brazilian Journal of Pharmaceutical Sciences 46: 100-107.
Bioavailalivity of sulfonamide suspensions I: Dissolution profiles of 19 Gupta MM, Patel Mitul G, Nimesh SP, Kedawat M (2011) Enhancement
sufamethizole using paddle method. ] Pham Sci 67: 1399-1402. of dissolution rate of ibuprofen by preparing solid dispersion using

7. Ahmed SA, Pal N, Verma G, Singh A (2012) Comparative in vitro release different methods. Int ] Pharm PharmSci 3: 204-206.
study of some commercially available paracetamol tablets. Der Chemica (), Chowdary KR, Madhavi BLR (2005) Preclinical Pharmacokinetic
Sinica 3: 1075-1077. Evaluation of Efavirenz Solid Dispersions in Two New Modified Starches

8.  Yasmeen Z, Mamatha T, Farheen H, Qureshi HK (2013) Dissolution Indian Drugs 42: 557-562.
method development and validation for combination of ibuprofen and 2], Asif F, Sultana T, Sohel MD, Sumon MHU, Kawsar MH, et al. (2014) In
paracetamol tablets. Asian J Pharm Clin Res 6: 164-168. Vitro dissolution pattern of metronidazole film coated tablet in presence

9.  Bravo SA, Lamas MC, Salomén CJ (2002) In-Vitro studies of diclofenac of fruit juice. American Journal of Pharmacological Sciences 2: 32-36.
sodium  controlled-release from biopolymeric hydrophilic matrices. 22 Abbas HK (2014) Preparation and In-vitro Evaluation a modified release
Pharm Pharmaceut Sci 5: 213-219. dosage forms of paracetamol using propolis supplement powder as

10. Rajesh A, Jasmin M, Radheshyam K, Sangeeta A, Mahesh G (2012) matrix forming agent. Kufa Journal for Veterinary Medical Sciences 5:
Formulation and evaluation of diclofenac sodium sustained release 50-60.
tablets using melt granulation technique. IRJP 3: 216-220. 23.  United States Pharmacopeia XXIII & National Formulary XVII (1995).

11. Singh SP, Kumar A, Khinchi MP, Son SL (2014) Studies on dissolution 24. Dutta M, Nath AK, Uddin MZ, Hossain MA, Morshed MM, et al. (2011)
rate of marketed preparation of enteric coated diclofenic-sodium tablets. Effect of fruit juice on the dissolution of diclofenac sodium sustained
International Journal of Pharmamedix India 2: 694-700. release matrix tablets. International journal of pharmaceutical sciences

12. Chuasuwan B, Binjesoh V, Polli JE, Zhang H, Amidon GL, et al. (2009) and research 2: 3109-3113.

Biowaiver monographs for immediate release solid oral dosage forms: )5 Sharma R, Shrestha A, Thapa P, Shrestha R (2014) Formulation and In-
diclofenac sodium and diclofenac potassium. Journal Of Pharmaceutical Vitro evaluation of Ibuprofen tablet for colonic delivery: Optimization of
Sciences 98: 1206-19. formulation variables using Box- Behnken design. International Journal

13. Baviskar DT, Biranwar YA, Bare KR, Parik VB, Sapate MK, et al. (2013) of Pharma Sciences and Research (IJPSR) 5: 204-212.

In Vitro and In Vivo evaluation of diclofenac sodium gel prepared with ¢ Omar FK (2014) Indirect spectrophotometric determination of
cellulose ether and carbopol 934P. Tropical Journal of Pharmaceutical paracetamol in different pharmaceutical samples. Iraqi National Journal
Research 12: 489-494. of Chemistry 53: 36-42.

14. Vajir S, Sahu V, Ghuge N, Bang P, Bakde BV (2012) Enhancement of 27. Karuppiah SP (2012) Analytical method development for dissolution
dissolution rate of poorly water soluble diclofenac sodium by liquisolid release of finished solid oral dosage forms. Int J Curr Pharm Res 4: 48-53.
technique. International Journal Of Pharmaceutical And Chemical
Sciences 1: 1338-1349.

15. Fayyaz M, Yousuf RI, Shoaib MH, Ali T, Nasiri I, et al. (2015) Quality
evaluation and in vitro interaction studies between levofloxacin 250mg
and diclofenac sodium 50mg tablets. ] Pharm Sci 28: 119-128.

Pharm Anal Acta

ISSN:2153-2435 PAA an open access journal

Volume 7 « Issue 5 « 1000482


http://www.ijppsjournal.com/Vol3Issue1/1053.pdf
http://www.ijppsjournal.com/Vol3Issue1/1053.pdf
http://www.ijppsjournal.com/Vol3Issue1/1053.pdf
http://www.ijppsjournal.com/Vol3Issue1/1053.pdf
http://www.ijpsnonline.com/Issues/1403_full.pdf
http://www.ijpsnonline.com/Issues/1403_full.pdf
http://www.ijpsnonline.com/Issues/1403_full.pdf
http://www.ijpsnonline.com/Issues/1403_full.pdf
http://www.ncbi.nlm.nih.gov/pubmed/702289
http://www.ncbi.nlm.nih.gov/pubmed/702289
http://www.ncbi.nlm.nih.gov/pubmed/702289
http://connection.ebscohost.com/c/articles/83144466/comparative-vitro-release-study-some-commercially-available-paracetamol-tablets
http://connection.ebscohost.com/c/articles/83144466/comparative-vitro-release-study-some-commercially-available-paracetamol-tablets
http://connection.ebscohost.com/c/articles/83144466/comparative-vitro-release-study-some-commercially-available-paracetamol-tablets
http://www.ajpcr.com/Vol6Suppl2/1710.pdf
http://www.ajpcr.com/Vol6Suppl2/1710.pdf
http://www.ajpcr.com/Vol6Suppl2/1710.pdf
http://www.ncbi.nlm.nih.gov/pubmed/12553888
http://www.ncbi.nlm.nih.gov/pubmed/12553888
http://www.ncbi.nlm.nih.gov/pubmed/12553888
http://www.ijrpbsonline.com/files/RS048.pdf
http://www.ijrpbsonline.com/files/RS048.pdf
http://www.ijrpbsonline.com/files/RS048.pdf
http://pharmamedix.in/journals/index.php/IJPI/article/viewFile/43/pdf_41
http://pharmamedix.in/journals/index.php/IJPI/article/viewFile/43/pdf_41
http://pharmamedix.in/journals/index.php/IJPI/article/viewFile/43/pdf_41
http://www.ncbi.nlm.nih.gov/pubmed/18752289
http://www.ncbi.nlm.nih.gov/pubmed/18752289
http://www.ncbi.nlm.nih.gov/pubmed/18752289
http://www.ncbi.nlm.nih.gov/pubmed/18752289
http://www.bioline.org.br/request?pr13074
http://www.bioline.org.br/request?pr13074
http://www.bioline.org.br/request?pr13074
http://www.bioline.org.br/request?pr13074
http://www.ijpcsonline.com/files/59-203.pdf
http://www.ijpcsonline.com/files/59-203.pdf
http://www.ijpcsonline.com/files/59-203.pdf
http://www.ijpcsonline.com/files/59-203.pdf
http://www.ncbi.nlm.nih.gov/pubmed/25553690
http://www.ncbi.nlm.nih.gov/pubmed/25553690
http://www.ncbi.nlm.nih.gov/pubmed/25553690
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=36676
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=36676
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=36676
http://sphinxsai.com/pdf/jpt_ap_ju_09/pt=39%20manajanna%20k.m.,%20(317-327).pdf
http://sphinxsai.com/pdf/jpt_ap_ju_09/pt=39%20manajanna%20k.m.,%20(317-327).pdf
http://sphinxsai.com/pdf/jpt_ap_ju_09/pt=39%20manajanna%20k.m.,%20(317-327).pdf
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1984-82502010000100011
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1984-82502010000100011
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1984-82502010000100011
http://www.ijppsjournal.com/Vol3Suppl3/2201.pdf
http://www.ijppsjournal.com/Vol3Suppl3/2201.pdf
http://www.ijppsjournal.com/Vol3Suppl3/2201.pdf
http://www.japsonline.com/admin/php/uploads/910_pdf.pdf
http://www.japsonline.com/admin/php/uploads/910_pdf.pdf
http://www.japsonline.com/admin/php/uploads/910_pdf.pdf
http://pubs.sciepub.com/ajps/2/2/1/
http://pubs.sciepub.com/ajps/2/2/1/
http://pubs.sciepub.com/ajps/2/2/1/
http://www.iasj.net/iasj?func=fulltext&aId=91834
http://www.iasj.net/iasj?func=fulltext&aId=91834
http://www.iasj.net/iasj?func=fulltext&aId=91834
http://www.iasj.net/iasj?func=fulltext&aId=91834
http://www.usp.org/usp-nf
http://ijpsr.com/bft-article/effect-of-fruit-juice-on-the-dissolution-of-diclofenac-sodium-sustained-release-matrix-tablets/?view=fulltext
http://ijpsr.com/bft-article/effect-of-fruit-juice-on-the-dissolution-of-diclofenac-sodium-sustained-release-matrix-tablets/?view=fulltext
http://ijpsr.com/bft-article/effect-of-fruit-juice-on-the-dissolution-of-diclofenac-sodium-sustained-release-matrix-tablets/?view=fulltext
http://ijpsr.com/bft-article/effect-of-fruit-juice-on-the-dissolution-of-diclofenac-sodium-sustained-release-matrix-tablets/?view=fulltext
http://www.ijpsr.info/docs/IJPSR14-05-05-008.pdf
http://www.ijpsr.info/docs/IJPSR14-05-05-008.pdf
http://www.ijpsr.info/docs/IJPSR14-05-05-008.pdf
http://www.ijpsr.info/docs/IJPSR14-05-05-008.pdf
http://repository.uobabylon.edu.iq/journal_view.aspx?dpp=1925
http://repository.uobabylon.edu.iq/journal_view.aspx?dpp=1925
http://repository.uobabylon.edu.iq/journal_view.aspx?dpp=1925
http://www.ijcpr.org/Issues/Vol4Issue2/481.pdf
http://www.ijcpr.org/Issues/Vol4Issue2/481.pdf

	Contents
	Bioavailability Study of Sustain Release Preparations of Three Widely used NSAIDS Available in Bangladesh
	Abstract
	Key Words:
	Introduction
	Materials and Methods
	Instruments
	Collection of Samples
	Preparation of standard curve of Paracetamol
	Preparation of standard curve of Diclofenac Sodium
	Preparation of standard curve of Ibuprofen
	In vitro dissolution study of collected sustained release dosage form samples

	Results and Discussions
	Calibration curve of Paracetamol in phosphate buffer (pH 6.8)
	Calibration curve of Diclofenac Sodium in phosphate buffer (pH 6.8)
	Calibration curve of Ibuprofen in phosphate buffer (pH 6.8)

	Conclusion
	Authors’ Contribution
	Acknowledgment
	Funding
	Conflict of interest
	References




