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Dissolution method development and validation for combination
of Cefixime Trihydrate and Erdosteine capsules
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ABSTRACT
The aim of this work was to develop and validate a dissolution test for Cefixime and Erdosteine capsules using spectrophotometric method.
The dissolution test conditions established were: 900 ml of 0.05 M Potassium phosphate buffer pH 7.2 adjusted with1 N NaOH as dissolution
medium for 45 minutes, using a basket apparatus at a stirring rate of 100 rpm at temperature 370C. UV spectrophotometric method was
developed for evaluating drug release namely absorption correction method ( 295 nm is λmax of CEF ,where ERDO has practically nil
absorbance,detection of ERDO was carried out at its λmax 237 nm) The methods was validated to meet requirements for ICH guidelines.
Keywords: Dissolution method; Validation ; Cefixime Trihydrate; Erdosteine
INTRODUCTION
The dissolution performance test is a required test for all solid oral
dosage forms for product release. It also is used commonly as a
predictor of an in-vivo performance of a drug product. To help satisfy
dissolution requirements, the USP provides information in the way of
a general chapter on dissolution, as well as related chapters on disintegration, drug release and development and validation of dissolution procedure [1]. Parameters to set up the dissolution test should
be researched and defined for drugs that do not possess official
Monographs. FDA also provide guidelines on development and
validation of dissolution procedures [2-4]. There are two common
techniques of analyzing dissolution test samples, spectrophotometric (UV) and HPLC. Spectrophotometric determinations are the most
common method of analysis because they are faster, simpler, and
require less solvent than HPLC. ICH gives guidelines for validation
of analytical procedures [5].
Cefixime trihydrate, is the third generation cephalosporin antibiotic.
Cefixime is given orally in the treatment of susceptible infections
including gonorrhoea, otitis media, pharyngitis, lower respiratorytract infections such as bronchitis, and urinary-tract infections1. It
is official in USP. Chemically it is 5-thia-1-azabicyclo [4.2.0] oct-2ene-2-corboxylic acid,7-[[2-amino-4thiazolyl)[(carboxymethoxy)imino]acetyl]amino]-3-ethenyl-8-oxo,trihydrate,[6R-[6∝,7β(Z)]]-(6R,7R)-7-[2-(-amino-4-

thiazolyl)glyoxylamido]-8-oxo-3-vinyl-5-thia-1-azabicyclo[4,2,0]oct2-ene-2-carboxylic acid, 72-(Z)-[O-carboxymethyl)oxime] [1].
There are several investigations concerning the determination of
cefixime alone and in combination with other drugs in pharmaceutical
preparations and plasma by UV, HPLC, LC-MS, HPTLC methods [610].
Erdosteine [[2-Oxo-2-[(tetrahydro-2-oxo-3-thienyl) amino] ethyl] thio]
acetic acid is a mucolytic and is official in Martindale [11]. It Modulates mucus production, viscosity and increases mucociliary transport, thereby improving expectoration and thus it shows mucolytic
and antitussive activity [12-13]. One stability indicating HPTLC method
is reported for erdosteine [14]. Erdosteine and its optical active metabolite have been analyzed by high-performance liquid chromatography using a fluorescent chiral tagging reagent [15]. Sensitive determination of erdosteine in human plasma has been achieved by automated 96-well solid-phase extraction and LC–MS–MS [16].
Investigations are done to study effect of mucolytic on antibiotic
penetration in sputum and it reveals that mucolytics improve the same
[17-19]. Hence combination of an antibiotic with a mucolytic is a treatment of choice for acute exacerbations of chronic bronchitis. Also
comparative evaluation of Cefixime plus Erdosteine and Amoxicillin
plus Bromhexine shows that former gives faster and better symptomatic relief and was also better tolerated than later [20]. As Combination is not available in the market it was also developed.
Capsules having composition of Cefixime Trihydrate equivalent to
Cefixime 200 mg and Erdosteine 300mg were prepared by dry granulation and powder blend was filled in hard gelatin capsules (size 00).
The average fill weight of one capsule is 600 mg. Dissolution test was
conducted in USP XXV dissolution test apparatus type I with basket
rotation at 100 rpm. The dissolution medium was 900 ml of 0.05 M
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Potassium phosphate buffer pH 7.2 adjusted with1 N NaOH as dissolution medium for 45 minutes and temperature was maintained at 37
±5°C. One capsule was taken in each basket. 5 ml of samples were
withdrawn at 15, 30, and 45minutes. 5 ml of dissolution medium was
replaced in each sampling. Two UV spectrophotometric methods
namely absorption correction method and dual wavelength were developed for its analysis.
In this paper we report simple, accurate, precise and sensitive dissolution method for quality control of Cefixime trihydrate and Erdosteine
in combined capsule dosage form. The proposed method is optimized
and validated according to ICH guidelines.
MATERIALSAND METHODS
Materials
Samples of Cefixime trihydrate and Erdosteine were obtained as gift
samples from Maxim pharmaceuticals, Pune and Glenmark pharmaceuticals respectively. Empty hard gelatin capsules of size 00 were
received from Mycon pharmaceuticals, pune. All reagents and solvents used were analytical grade. Stock solutions (1mg/ml) of both
drugs were prepared in Methanol AR grade. For further dilutions
dissolution medium that is 0.05 M Potassium phosphate buffer pH 7.2
was used.
Instrumentation
Double-beam UV-Visible spectrophotometer used in the experiment
was from Jasco, Japan model V-550. The dissolution apparatus from
Dissolution apparatus from Electrolab, TDT-08L, USP were used in
the development and validation.
The media were deaerated by vacuum filtration and were maintained
at 37.0 ± 0.5°C by using a thermostatic bath. The Delux 101 potentiometer was used to determine the pH of all solutions.
Dissolution test conditions
Various dissolution Media were tested for the development of a suitable dissolution method for the dissolution study of Cefixime Triydrate
and Erdosteine capsules. The following parameters were finalized:
Medium: 0.05 M Potassium phosphate buffer ph 7.2
Volume: 900 ml
Apparatus: USP type-I (Basket)
RPM: 100
Temperature: 370C
Time interval: every 15 min till 45 min.
Preparation of 0.05 M Potassium phosphate buffer pH 7.2
Dissolve 6.8g of monobasic potassium phosphate in 1000ml water;
adjust pH 7.2 with 1N NaOH
Preparation of test solution:
A capsule was dropped into each of the six dissolution vessels containing preheated dissolution media, 0.05 M Potassium phosphate
buffer pH 7.2. 10 ml aliquot of the sample was withdrawn at 15, 30 and
45 mints intervals replacing 10ml of dissolution medium each time. 2
ml of aliquot was diluted to 10ml with dissolution media and filtered
through 0.45µm nylon membrane filter.
Preparation of standard stock solution
25 mg of each Cefixime Triydrate and Erdosteine were weighed separately and dissolved in Methanol AR grade and then volume was
made up to 25 ml, so as to get the concentration of 1mg/ml for both.

Selection of Analytical Wavelength
Using appropriate dilution of standard stock solution, two solutions
were scanned separately. The two wavelengths selected should be
such that one of the drugs wavelengths shows practically nil absorbance at λmax of the other drug. Wavelengths (λ1) 295 nm, which is
λmax of CEF where ERDO has practically nil absorbance. The other
wavelength (λ2) selected is 237 nm, which is λmax of ERDO and CEF
also absorbs at that wavelength. Overlain spectra of both drugs is
shown in Fig.1
Selection of analytical concentration range
For each drug, from Stock solution ( 1mg/ml) 1ml was diluted to 10 ml
with 0.05 M Potassium phosphate buffer pH 7.2 to get concentration
of 100 µg/ml.Of this appropriate dilutions were done using 0.05 M
Potassium phosphate buffer pH 7.2. The absorbance of each aliquot
were measured at selected wavelength and plotted against concentration. The concentration range over which the drugs obeyed Beer’s
law was chosen. The range was found to be 2-50 µg/ml for CEF and
7.5-75 µg/ml for ERDO.
Determination of absorptivity at analytical wavelength
For each drug appropriate aliquots were pipetteted out from standard
stock solution and a series of dilutions of different concentration
were made. For CEF, the concentration range taken 2-50 µg/ml and
that of ERDO was 7.5-75 µg/ml. The absorbances of said concentrations for both the drugs were noted at selected analytical wavelength.
These absorbances were then divided by concentration in gm/lit to
get absorptivities as given in table 1.
Equations for calculation:
CCEF = A1/ay1
CCEF = A1/42.8455
CERDO = A2-ay2 CCEF /ax2
CERDO= A2-33.1515 CCEF/21.444
Method validation
The UV spectrophotometric method used to analyze the Cefixime
trihydrate and Erdosteine samples in 0.05M phosphate buffer pH 7.2
was validated for specificity, linearity, precision and accuracy, according to USP Pharmacopoeia and ICH guidelines.
RESULT AND DISCUSSION
Method development
USP discusses important parameters to be considered during dissolution method development as follows.
Medium
When selecting the dissolution medium, physical and chemical data
for the drug substance and drug product must be considered like the
solubility and solution state stability of the drug as a function of the
pH value. Other critical drug product properties include the release
mechanism (immediate, delayed, or modified) and disintegration rate
as affected by formulation hardness, friability, presence of solubility
enhancers, and presence of other excipients. The most common dissolution medium is probably dilute hydrochloric acid; however, other
media used include buffers in the physiologic pH range of 1.2 to 7.5,
simulated gastric or intestinal fluid (with or without enzymes), water,
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and surfactants (with or without acids or buffers) such as polysor- samples, spectrophotometric (UV) and HPLC. Spectrophotometric
bate 80, sodium lauryl sulfate, and bile salts. Solubility and solution determinations are the most common method of analysis because
stability of both drugs was determined in common dissolution media they are faster, simpler, and require less solvent than HPLC. Absorpand it was found that both drugs were completely soluble and stable tion correction method and dual wavelength method were validated
for two days in 0.05M phosphate buffer pH 7.2. As formulation is of as per ICH guidelines.
conventional type release of both drugs is of immediate type and Specificity (placebo interference)
hence single dissolution medium is sufficient for study. Literature Scanning and absorbance measurement carried out for the blank
survey revels that both drugs are absorbed from upper part of small (diluents used in the method), placebo and test solution. Placebo
intestine and hence this medium was finalized. Media volume is typi- consisted of all the excipients and shell capsules without the drug.
cally in the range of 500–1000 ml, with 900 ml the most common vol- There was no interference from the blank and placebo at analytical
ume. In order to maintain sink conditions volume of medium that is at wavelengths as shown in fig.3
least three times that required to form a saturated solution of drug Linearity
substance is used. Hence volume selected was 900ml. Media deaera- The concentrations of Cefixime Trihydrate and Erdosteine from 2-50
tion is usually required and can be accomplished by heating the me- µg mL-1 and 7.5-75 µg mL-1 respectively were prepared from stock
dium or (more commonly) filtering the medium or placing it under solution (1 mg mL-1) and absorbance of measured at 237 and 295nm.
vacuum for a short period of time. In this study deaeration is achieved The graph was plotted between concentration and absorbance for
by filtration of medium through membrane filter with aid of vacuum. linearity and it showed good correlation coefficient 0.999 for both
drugs at analytical wavelengths. Calibration curves are shown in Fig.4
Precision
The precision of the method was determined by measuring the reThe Dissolution Apparatus
USP chapter 711 lists seven types of dissolution apparatuses. The peatability (intra-day precision) and the intermediate precision (interchoice of apparatus is based upon the dosage form performance in day precision), both expressed as RSD (%).All the data (Table 2) are
the in-vitro test system. For solid oral dosage forms, the most fre- within the acceptance criteria of 5%.
quently used apparatus are Apparatus 1 (basket) and Apparatus 2 Accuracy
(paddle). Basket type is used for testing of capsules and hence it was The placebo samples were spiked with 80, 100 and 120% of the stanused. Agitation is also an important part of the dissolution procedure. dard Cefixime Trihydrate and Erdosteine in triplicate. And recovery of
Apparatus 1 (baskets) at 100 rpm or Apparatus 2 (paddles) at 50 or 75 both drugs at these 3 levels is determined in formulation. Compiled
rpm are used most commonly. Higher or lower rates are usually inap- recovery data shown in Table-3 for accuracy study. These expressed
propriate because of the inconsistency of hydrodynamics below 25 overall % RSD of 2.97 (for Cefixime Trihydrate) and 1.72 (for
rpm and increased turbulence above 150 rpm. Hence 100 rpm speed is Erdosteine) in three levels which was the less than the acceptance
level of 10%.
selected.
Robustness
The robustness of an analytical procedure is the measure of its caDissolution Study Design
Dissolution is evaluated by measuring release rate profiles, or the pacity to remain unaffected by small but deliberate variations in paamount dissolved over time. Single or multiple points in time can be rameters internal to the procedure. For dissolution testing, parammeasured, depending upon the dosage type or data desired. For im- eters to be varied include medium composition (for example, buffer or
mediate-release dosage forms, the procedure duration is usually 30 – surfactant concentration), pH, volume, agitation rate, sampling inter60 min; and in most cases, a single time point specification is ad- val and temperature. These parameters are varied and % RSD of abequate. So sampling is done every 15 min till 45 minutes because both sorbance of both drugs was calculated and it was found within limit
drugs are released completely within 45 mins. Sampling is another that is less than 5%.
important experimental design consideration. For immediate release Solution stability
formulation tests using one time point over a short (less than 1 h) In the solution stability studies the percent drug present in the sample
period, sampling can be done manually. Hence aliquots are removed for 24 hrs was determined and it showed maximum cumulative %RSD
manually, replacing fresh dissolution medium each time. Ideally sam- of 2.71 which was less than 5% of acceptance criteria. The standard
pling should be done from middle position in the jar. Filtration is and sample solution was stored at room temperature for 24 hr and
necessary to prevent undissolved drug particles from entering the drug content was compared using freshly prepared solutions.
analytical sample and further dissolving, skewing the test results.
Also, filtration removes insoluble excipients that might otherwise cause
high background or turbidity in the assay technique. Aliquots are Table.1. Absorptivity Measurement at analytical wavelengths
filtered through membrane filter.
Absorptivity at 295nm Absorptivity at 237nm
With all these parameters, dissolution profile of capsules was ob- Components
NIL (ax1 )
21.444(ax 2 )
served and it was found satisfactory as both drugs show more than Erdosteine(x)
Cefixime Trihydrate (y) 42.8455 (ay1)
33.1515 (ay2 )
90% drug release in 45 minutes.
Analytical Method validation
There are two common techniques of analyzing dissolution test
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Table.2. Result for precision Studies
Sr.No.

1
2

% RSD (n=3)

Concentration (µg/ml)
Cefixime Trihydrate Erdosteine
20
30
40
30
45
Intra day precision 0.16 0.86 1.29
0.96 1.01
Inter day precision 1.04 1.66 1.71
1.39 1.13

60
1.31
1.72

Table..3. Result for Recovery Studies
Drug
Cefixime Trihydrate
Erdosteine

Mean % Recovery
% RSD (n=3)
Mean % Recovery
% RSD (n=3)

80
103.11
2.79
102.7
2.12

100
100.26
3.17
97.26
1.25

120
101.2
2.95
98.2
1.79

Fig. 3. Absorption Spectrum A-Cefixime Trihydrate B-Erdosteine
C-Placebo D-Blank

a)
Fig.1. Overlain Spectra of Cefixime Trihydrate (CEF) and Erdosteine
(ERDO)

b)

Fig.4. Calibration Curve A- Cefixime Trihydrate B-Erdosteine
CONCLUSION
The developed dissolution method is precise, accurate and simple.
The results from the statistical analysis prove that the method is
repeatable for the dissolution studies of Cefixime Trihydrate and
Erdosteine capsules. The % drug release was higher than 90% in 45
minutes for both drugs. The use of 900 ml of 0.05 M Potassium phosphate buffer pH 7.2. at 37 °C, basket at the stirring speed of 100 rpm
and 45 min of test provided satisfactory results.
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