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ABSTRACT

Underlisence drugs are pharmaceutical products faetuned by companies that bought the
active ingredient and rights from the original c@mp to produce identical products that have
same trade names and properties, dissolution,teiggetion, uniformity of content, amount of
API's, stability, bioavailability and impurity pniihg. Therefore they are more expensive than
other generics produced in the same country. Tdysshows that there is symmetry between
impurity profiles of underlisence and original dsudritish Pharmacopoeia method has been
applied by using HPLC-UV. This study shows the im@ace of impurity profiling not only for
API's but also for the finished product to assafety of the drug treatment.
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INTRODUCTION

Non-steroidal anti-inflammatory drugs (NSAIDs), aeclass of drugs that provides analgesic
(pain-killing) and antipyretic (fever-reducing) efts, and, in higher doses, anti-inflammatory
effects. NSAIDs are the most common pain relief mediciimethe world. Every day more than
30 million Americans use them to reduce symptomé&eddaches, sprains, arthritis, and other
daily discomforts, according to the American Gamstterological Association. In addition to
lowering fever and reduce swellfhdbuprofen is one of NSAIDs its chemical structisshown

in Figure No.1.

We find impurity test of ibuprofen tablets in Bsiti Pharmacopoeia (BP) and it is called related
substanceés Ibuprofen has many impurities: A, B, C, D, EG;,H, I, J, K, L, M, N, O, P, Q, R.
The main impurity is lbuprofen impurity B: 2-(4-lphenyl) propionic acid is considered a
degradation produttand it has adverse effects on CNS and dermalrgiits®. Its chemical
structure is shown in Figure No.2.

Many studies have applied on ibuprofen and its inties alon&’ or combined with other
compound$ using chromatographic methods, electrophoresi8-Ei8ctro-chromatographyy
and tandem column liquid chromatography

MATERIALSAND METHOD

Reagents and chemicals

Reference standard of ibuprofen have been used $igma Aldrich, China. Ibuprofen impurity
B have been bought from British Pharmacopoeia Casion Laboratory, England. Tablets of
ibuprofen have been tested from Abott, USA and uhderlisence tablets by Abott locally
manufactured 400 mg and 600 mg, and tablets frold @8nufactured undelisence in Egypt,
and the underlisence tablets by GSK locally mariufad 400 mg, tablet samples named 11, and
its peer 12, 13, and its peer 14, 15, and its péerandomly.

HPLC grade methanol and acetonitrile by PanreadnSgartho phosphoric acid by BDH,
England. HPLC grade water by Chem Lab, Belgiumehasen used for analysis.
Chromatographic conditions

Jasco PU apparatus by Japan have been used toeastudy, equipped with pump and degasser
Jasco PU-980, UV/Vis detector Jasco PU-970, injesith 20 ul loop and C18 stainless steel
column (4.6 x 150) mm end capped with octadecylsilyca gel 5u (spherisorb ODg. In
addition to electronic balance, microliter syringapettes, ultrasonic apparatus, micropore
filters.

The detection wavelength: 214 nm, injection volu2@ul, the mobile phase composed of (0,5
volume of orthophosphoric acid +340 volumes of acittile +600 volumes of water diluted to
1000 volumes with water after equilibration), pum@e a flow rate of 2 ml / min. the mobile
phase was filtered through 0.45pore size filter and degassed ultrasonically aftedng. The
run time was set at 30 minute with the HPLC systgerating at room temperature.

Preparation of solutions

Sample solution (1):10 tablets have weighed andatlezage weight was calculated, and then
crushed, mixed thoroughly and quantity of powddedalets have been taken containing 0.2 g of
ibuprofen and transferred to a 100 ml volumetrasil, 30 ml of methanol was added and mixed
for 30 minutes using a sonicator, then 30 ml matheuas added and sufficient water to produce



100 ml, the solution have been mixed well therefdd through a glass microfiber filter paper.
Sample solution (2):1 volume of solution (1) waketa and diluted to 100 volumes with the
mobile phase.

Sample solution

(1) and (2) have been prepared for each one dfix@blets samples.

Standard solution

50 mg of ibuprofen reference standard was add@dbteolume of ibuprofen impurity B solution
prepared by taking (1 volume of ibuprofen impurByand diluting it to 10 volumes with
methanol) then methanol was added to produce 25 ml.

METHODOLOGY

Equilibrate the column with the mobile phase fomdiutes before analysis.

The chromatographic system used for analysis mass$ phe system suitability limits before
sample analysis can commence. Injection repedtaliligure No.3) and RSD of it, tailing factor
(T), theoretical plate number (N), and resolutiB®s) for the principal peak, and its degradation
product were the parameters tested on standarticsolu

In solution (3) the height of lIbuprofen impuritysaould be more than 1.5 times of the lowest
point of the curve b.

Acceptance limits

The product was considered accepted when, in tteeatogram obtained with solution (1).

The peak area corresponding to ibuprofen impuritig Bot greater than the area of ibuprofen
impurity B in the chromatogram obtained with sadat(3) (0.3%).

The peak area of any other secondary peak is meateay than 0.3 times the area of ibuprofen
peak in the chromatogram obtained with solution((2}%).

sum of peak areas of any secondary peak is notegrigwan 0.7 times the area of ibuprofen peak
in the chromatogram obtained with solution (2) $0)7

Disregard any peak with area less than 0.1 timesitea of ibuprofen peak in the chromatogram
obtained with solution (2) (0.1%) (Figure No.4-9).

RESULTSAND DISCUSSION

System suitability test (SST)

Six repeated injections of standard solution Figuoe3 have been made and the RSD was:
0.15 for ibuprofen accepted <2

1.95 for impurity B accepted <2

Resolution = 2.60 + 0.02 >1.5 accepted

Tailing factor = 1.46 + 0.01 >2 accepted

Number of theoretical plates = 10784.67 + 56.220¢Rfccepted.



Table No.1: Results of 1buprofen tablets|1 solution (1) and (2)

S.No 11 Peak name Retention time Peak area Per centage
1 Solution (1) Ibuprofen 20.25 31520170 100%

2 Solution (2) Ibuprofen 20.79 347952 1%
Table No.2: Results of Ibuprofen tablets 12 solution (1) and (2)

S.No 12 Peak name Retention time Peak area Per centage
1 Solution (1) Ibuprofen 20.63 31156256 100%

2 Solution (2) Ibuprofen 20.81 313650 1%
Table No.3: Results of 1buprofen tablets |3 solution (1) and (2)

S.No 13 Peak name | Retention time Peak area Per centage
1 Solution (1) Ibuprofen 20.63 31091722 100%
2 Solution (2) Ibuprofen 20.81 303589 1%

Table No.4: Results of 1 buprofen tablets 14 solution (1) and (2)

S.No 14 Peak name Retention time Peak area Per centage
1 Solution (1) Ibuprofen 20.63 30726421 100%
2 Solution (2) Ibuprofen 20.81 325667 1%

Table No.5: Results of Ibuprofen tablets 15 solution (1) and (2)

S.No 15 Peak name Retention time Peak area Per centage
1 Solution (1) Ibuprofen 20.90 32064421 100%

2 Solution (2) Ibuprofen 20.81 335709 1%
Table No. 6: Results of | buprofen tablets |6 solution (1) and (2)

S.No 16 Peak name Retention time Peak area Per centage

1 Solution (1) Ibuprofen 20.87 31576008 100%
2 Solution (2) Ibuprofen 20.81 328137 1%
CHs
CHx COOH
H:C

Figure No.1: Chemical structure of Ibuprofen
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FigureNo.2: Chemical structure of ibuprofen impurity B
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Figure No.3: Standard solution injection for SST
Ibuprofen tablets 11 solution 1 and 2 have beeteteand the results appear in Figure No.4 and
Table No.1.
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FigureNo.4: buprofen tablets |1 solution (1) and (2)
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Ibuprofen tablets 12 solution 1 and 2 have beetetkand the results appear in Figure No.5 and

Table No.2.
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Figure No.5: Ibuprofen tablets 12 solution (1) and (2)
Ibuprofen tablets I3 solution 1 and 2 have beetetkand the results appear in Figure No.6 and
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Figure No.6: I buprofen tablets |3 solution (1) and (2)
Ibuprofen tablets 14 solution 1 and 2 have beeteteand the results appear in Figure No.7 and
Table No.4.

FigureNo.7: Ibuprofen tablets 14 solution (1) and (2)



Ibuprofen tablets 15 solution 1 and 2 have beetetkand the results appear in Figure No.8 and

Table No.5.
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Ibuprofen tablets 16 solution 1 and 2 have beeteteand the results appear in Figure No.9 and

Table No.6:

Figure No.8: Ibuprofen tablets 5 solution (1) and (2)
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Figure No.9: Ibuprofen tablets 16 solution (1) and (2)
All lbuprofen tablets products 11, 12, 13, 14, I5and 16 have successfully achieved
pharmacopoeial limits and all impurities were withimits.

CONCLUSION

Impurity profile test was applied on under-lisengadducts and compared with their peers.
Compatibility was achieved between the product llgcananufactured and its peer. All
impurities were within pharmacopeial limits. Systeuitability test was applied and its statistical
analysis values were accepted.
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