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Abstract

This research paper tackles a developed method for Ibuprofen and Nystatin
drugs determination both in their pure form and pharmaceutical formulations. The
proposed method is based on the formation of binary complexes (ion association
complexes) between the above drugs and Chromotrope 2R (C2R) in acidic medium
forming a reddish orange colours .The complexes show maximum absorption at 562
nm and 566 nm for Ibuprofen and Nystatin respectively. The method was adhering to
the Beer's law over concentration range 10-90 and 2-40 pg/ml with molar absorptivity
values 1.36x10% and 7.59x10% I. molt. cm™and average recovery 99.77% and 100.60
% for the above mentioned drugs respectively. No observed interferences appeared
from the excipients commonly existed in pharmaceuticals. Successfully, application
for both Ibuprofen and Nystatin was conducted in their pharmaceutical formulations.

Keywords: lon association; Spectrophotometry; Ibuprofen, Nystatin, Chromotrope
2R

Introduction

Ibuprofen [I] treats a lot of pains including fever and flu. It is widely known
as nonsteroidal anti-inflammatory drug (NSAID) that can block producing some
substances that cause inflammation. Nystatin [I1]treats infections of different kinds.

Basically, it is an antifungal drug that stops the growth of fungus [1,2].
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[1] [11]

Different analytical methods have been proposed for the determination of Ibuprofen
and Nystatin in pharmaceuticals. These methods included spectrophotometric [3-5],
chromatographic [6—9], electrophoretic [10—12], potentiometric and [13—15] methods
for the determination of Ibuprofen. Also; spectrophotometric [16-18], HPLC [19-21]
and electrophoresis [22,23] are used for determination of Nystatin. Here, a
spectrophotometric method which is new simple and sensitive for determining both of
Ibuprofen and Nystatin was proposed. Actually it was applied for the pharmaceutical
product analysis.

Experimental
Apparatus

Visible spectrophotometer (T92 UV ) equipped with a 1.0-cm path has been
used for spectral measurements as well as a length glass cell and RLO 60P For pH
measurements portable, pH-meter with a combined glass electrode. Statistically,
Excel 2010 software has been used.

Reagents

Products of BDH and Fluka companies have been used in this research.C2R
(3x1073M) solution was prepared by dissolving 0.1405g in 100 ml distilled water in
volumetric flask. Acetate buffer solution (pH 2.7) was prepared by mixing of 0.1 M of
acetic acid and sodium acetate solutions and adjusted by pH meter. Ibuprofen (250
pg/ml) was used in the experiment manufactured by Samara (SDI, Samarra-Iraq). It is
prepared by dissolving 0.025¢g of Ibuprofen as pure form in 100 ml distilled water in
volumetric flask. Nystatin (100 pug/ml) is prepared by dissolving 0.01g of Nystatin as
pure form in 100 ml distilled water in volumetric flask.

General procedure

Increasing volumes of 250 pg/ml Ibuprofen and 100 pg/ml Nystatin working
solutions were transferred separately to a series of 25 ml volumetric flasks to cover
the concentration range 10-90 pg/ml for Ibuprofen and 2-40 ug/ml for Nystatin.
Then, a process of adding 2.5 ml of 3x103M C2R and 10 ml of acetate buffer solution
for Ibuprofen and 3.0 ml of 0.1 M HCI for Nystatin. Dilution of the solutions was
done to the mark via distilled water. The measurement of the absorbance was at
562nm and 566nm at room temperature against their respective reagent blank for
above drugs.

Procedure for tablets

What have been weighed and pulverized accurately are five tablets of each
Piofen (each tablet contains 400 mg Ibuprofen) and Mycodin (500000 1U=102.9 mg
Nystatin). A part of the fine and homogenized powder equivalent to one tablet was
weighed and dissolved as usual. It was mixed well and filtered with Whatmann filter
paper No.1. The filtrate was diluted to the 100 ml with distilled water. A suitable
volume was diluted, and the general procedure was followed.

Ampoule

Three pharmaceutical ampoules (Ketoprofen), each one contains 100 mg per 2
ml Ibuprofen, were mixed well. A volume equivalent to one ampoule of the content
was diluted appropriately with water to 250 pg/ml. The concentration of each drug per
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ampoule was determined using its respective calibration graph constructed for pure
drug by following the general procedure.

Results and Discussion

A reddish orange ion-pair complexes in acidic medium with Amax at 562 nm
and 566 nm is shown in (Fig 1), as a result of the reaction of Nystatin and Ibuprofen
respectively with C2R dye. Electrostatic interaction between the most basic center in
the drugs molecules (hydroxyl groups) and the carboxylate anion of the dye formed
complexes.

Absorbance

b

c

Wavelength, nm

Figure 1. Absorption spectra of 60ug/ml Ibuprofen (a) and 8ug/ml
Nystatin (b) with C2R against reagent blank (c) under optimum conditions.

Optimization of reaction conditions
High sensitivity was achieved via the different parameters influences such as
pH, reagent concentration, temperature and developing time.

pH effect, acid and buffer solution

pH effect on the reaction of Ibuprofen and Nystatin with C2R was examined
in acidic medium, by adding increasing amounts of 0.1M HCI. The maximum colour
intensity was found in the presence of 3 ml HCI at pH 1.9 and 2.4 for Ibuprofen and
Nystatin respectively (Fig.2). The effect of different buffer solutions of pH 1.9 and
2.4 were tested on the absorption of Ibuprofen and Nystatin ion pair complexes
respectively. As shown in (Fig.3), 10 ml of acetate buffer solution gave maximum
intensity for Ibuprofen, whereas this intensity decreased for Nystatin in comparison
with the presence of HCI. However; different types of acid were examined for
Nystatin-C2R complex (Fig.4). It has been found that HCI was the best acid that gave
high intensity. Therefore, 10 ml acetate buffer and 3 ml HCI were used for Ibuprofen
and Nystatin ion pair complexes in subsequent experiments.

292



Intisar A. Shihab & Theia'a N. Al-Sabha

pH pH
64 22 21 19 17 14 14
M . ; v . . 3 025 34 2-'5 2-'5 2-? . 2.3 2.2' 2.1'
.__‘-~__ .
g o2 ] , T " 0A2-|L, DR
g - . §
£ 4 20.15 1
2 E S
2 oxd / 2014
< 20
o2/ 0.05 4
? 0 P N R S VIR
- A o 1 2 3 4 S5 6 7

HCL 0.1 M. ml HCL 0.1 M. ml

Figure 2: Effect of pH on the absorbance of 25ug/ml Ibuprofen (a) and S8ug/ml Nystatin
(b) ion pair complexes with 2.5 ml of 3x10-* M C2R dye.
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Effect of C2R concentration

The effect of C2R concentration on the absorbance of the ion-pair complexes
was investigated by using different concentrations of reagent. As shown in (Fig. 5), it
was found that 3x107 M solution gave maximum sensitivity. However, 2.5ml of

3x107 M solution gave maximum absorbance for both drugs Ibuprofen and Nystatin
(Fig.6) that used in the subsequent experiments.
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of 25pug/ml Ibuprofen and & pg' ml Nystatun absorbance of 25pg'm] Ibuprofen and 8 pg/ml
Nystatin
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Effect of time and temperature

The effect of time on the colour development and stability of the ion-pair
complexes was studied by measuring the absorbance of complexes by increasing time
intervals at room temperature (20°C) and 40°C.The results showed that the ion-pair
complexes gave maximum absorbance after 15 mins and remained constant about 50
mins for Ibuprofen. For Nystatin, absorbance remained constant about 30 mins at
room temperature. However; the absorbance of both complexes was decreased at
40°C indicating the destruction of ion pair complexes, (Fig. 7). Then, 15 mins at room
temperature has been considered the optimum quent experiments.
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Figure 7: Effect of temperature and developing time on the

Absorption of 1on-pair complexes for 8 pg/ml Nystatin(m)
and 25ug/ml Ibuprofen (&) with C2E_

ComposItion ana stanility constant ot the 10n-pair complexes

The composition of the ion-pair was studied by Job's method of continuous
variation [24] and slop ratio methods [25] using equimolar solutions of 1x10* M of
drugs and C2R. The results shown in (Fig.8) indicated that the ion-pair complexes
were formed in the ratio of 1:1. The apparent stability constant was estimated by
comparing the absorbance of a solution containing stoichiometric amounts of the drug
and C2R (As) to one that contains an excessive amount of C2R reagent (Am). The
average conditional stability constant of the complexes was calculated, according to
the 1:1 ratio, by the following equation:

Kc=1-a/0?C
o=Am-As/Am

Where Kc is the stability constant (I.mol™?), a is dissociation degree and C the
concentration of the complex which is equal to the concentration of the drug. The
stability constants for three different concentrations were found 4.2x10° and 9.6x10°
I. mol* for Ibuprofen and Nystatin respectively indicating the good stabilities.
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Figure 8: Job's and slope ratio methods for drugs-C2R ion-pair complexes

Linearity and range
Linear relationships were actually found between the absorbance and the

concentration of the drugs (Fig. 9) in the ranges 10-90 and 2-40 pg/ml with molar
absorptivity values 1.36x10% and 7.59 x10® I.mol*t.cm™ for Ibuprofen and Nystatin
respectively. Five replicates of each three different concentrations for Ibuprofen and
Nystatin by the relative standard deviation and accuracy indicated that the method
was both precise and accurate. Limit of detection (LOD) and limit of quantitation
(LOQ) were then calculated as seen in (Table 1).
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Figure g. Calibration graphs for determination of Ibuprofen and Nvstatin drugs

Table 1. Summary of optical characteristics and
statistical data for the proposed method.

Parameter Ibuprofen Nystatin
Amax
(nm} 562 566
Linear range
(ugiml) 10-30 240
Molar absorptivity
(Lmal'. cm) 1.36x10° 7.59 x10°
LOD 1.7 1,24
(ng/ml)
LOG
(pgiml) 5.7 414
Average recovery
(Ye)* 99.77 100.60
Regression

equation (Y™

Slope, a 0.0066 0.0082
Intercept, b 0.0307 0.1634
RsSD* =14 <2

*average of four determinations
**¥=a X+ b, where Xis the concentration of Ibuprofen and

Nystatin in pg/ml
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Specificity

The specificity of the method was investigated by the observation of any
interference encountered from the common excipients of the pharmaceutical
formulations by the measurement of the absorbance of solutions containing 50ug/ml
Ibuprofen and 20 pg/ml Nystatin separately, and various amounts of different
additives, up to 30 and 15-fold excess for Ibuprofen and Nystatin respectively, in a
final volume of 25ml. It was found that the studied excipients did not interfere
seriously (Table 2).

Table 2. Effect of excipients for assay of Ibuprofen and Nystatin.

Recovery% of 50 pg/ml Ibuprofen per Recovery % of 20 pg/ml Nystatin per
fold excess excipient fold excess excipient
Excipient
5 10 20 30 5 10 12.5 15

Glucose 96.91 97.19 100.8 90.00 99.79 100.00 100.00 100.30
Lactose 99.01 102.5 98.03 98.84 99.69 100.30 99.39 96.06
Starch 98.03 99.71 100.8 | 100.00 100.30 99.69 10.00 90.09
Arginine 98.03 100.8 101.6 97.75 100.00 99.39 99.69 99.69
NaCl 101.12 100.56 | 97.75 87.07 99.69 100.00 99.39 91.39

Analytical applications

The proposed method was successfully applied to determine Ibuprofen (tablet
and ampoule) and Nystatin tablet in their pharmaceutical formulations, using three
different concentrations for each formulation. The average recovery % was in the
range 99.84-102.60 % for Ibuprofen and 98.95-100.50 % for Nystatin indicating that
the method is accurate (Table 3). The obtained results of Ibuprofen tablet were
compared statistically by a Student's t-test for accuracy and a variance ratio F-test for
precision with the official method procedure [14] at the 95% confidence level with
four degrees of freedom. The results showed that the experimental t-test =1.67 and F-
test =4.42 were less than the theoretical value (t=4.30, F=9.28), that has indicated
that there was no significant difference between the proposed method and official
method. However, Nystatin has only biological assay the official method.
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Table3: Assay of Ibuprofen and Nystatin in pharmaceutical preparations

Pharmaceutical Drug amount Recovery* Average drug Certified value
formulation present(ug/ml) (%) content found (mg)
(mg)
Piofen 10 98.00
tablet? 40 105.02 102.22 100
80 103.65
10 97.40
;Te]t;’fuﬂf” 40 102.00 100.1 100
80 101.00
. 6=30001U 103.30
L\ggfeot?'”e 20=100001U 102.0 101=507050 U %555500000 U
40=200001U 98.95

®Average of four determinations
? Picneer for pharmaceutical industries, Iraq
bS0. Se. PHARM, Industria Pharmaceutica, Made in Ttaly

C Antibiotice &% 54 Fomania

Conclusion

For the determination of lbuprofen and Nystatin, a simple, accurate and
precise spectrophotometric method was developed. The method depended highly on
the formation of ion-pair complexes between C2R dye and the drugs. Statistics
indicated the high reproducibility and accuracy of the suggested method. Analysis of
samples showed that there is no interference from common additives and auxiliary
substances. The advantage of the method is less time-consuming and requiring no
variety of elaborative treatments and tedious extraction procedures as well as the
capability of successful application of pharmaceutical preparations.
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