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Article info Abstract
. X A novel combination of Acebrophylline and Acetylcysteine is used in the treatment of chronic obstructive
Article History: pulmonary disease (COPD) and bronchial asthma. A simple, economic, sensitive, accurate and reproducible
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spectroscopic method has been developed and validated for the simultaneous estimation of Acebrophylline and
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Acetylcysteine in capsule dosage form by Simultaneous equation method. Acebrophylline and acetylcysteine
were found to have absorbance maxima at 273 and 220 nm respectively in distilled water. Acebrophylline was
found to be linear in the concentration range of 1 to 6 ug/ ml at 273 nm and Acetylcysteine was found to be
linear in the concentration range of 6 to 36ug/ml at 220 nm. The LOD and LOQ were found to be 6.22 ug/ml
and 18.84ug/ml (at 273nm) for Acebrophylline and 36.64ug/ml and 111.04pg/ml at (220nm) for Acetylcysteine
respectively. The recovery of Acebrophylline and Acetylcysteine were found to be 101.86% and 99.54%
respectively showing accuracy of the method. The assay of marketed tablet formulation (Pulmoclear Capsules)
was found to be 101.81% and 99.82% for Acebrophylline and Acetylcysteine respectively. The method was
validated statistically as per ICH guidelines. The method showed good reproducibility and recovery with % RSD
less than 2. So, the proposed method was found to be simple, specific, precise, accurate and linear. Hence it
can be applied for routine analysis of Acebrophylline and Acetylcysteine in pharmaceutical formulations.
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1. INTRODUCTION

Chemically Acetylcysteine' is the N-acetyl derivative of the amino
acid L-cysteine and a precursor in the formation of antioxidant
glutathione in the body. The thiol (sulfahydryl) group confers
antioxidants effects and is able to reduce free radicals.
Acetylcysteine™® IUPAC name is a (2R)-2-acetamido-3-
sulfanylpropanic acid [Figure 1], represents mucolytic drug which
decreases the viscosity of secretions by splitting of disulphide
bonds in mucoproteins and it also promotes the detoxification of an
intermediate paracetamol metabolite which is used in the
management of paracetamol overdose.

Acebrofylline®> IUPAC name is 4-[(2-amino-3,5-dibromophenyl)
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Figure 1: Chemical structure of Acetylcysteine

methylamino] cyclohexan-1-ol;  2-(1,3-dimethyl-2,6-dioxopurin-7- Me

yl)acetic acid. Acebrofylline is the salt obtained by reaction of |

equimolar amounts of theophylline-7-acetic acid, a xanthine D“‘YN Nﬁ

derivative with specific bronchodilator activity and ambroxol, a x | M

mucolytic and expectorant with molecular formula CgH2sBraNsOs e ~ \m o .u
and molecular weight 616.302 g/mol as shown in Figure 2. ltis o z z on

a novel drug with bronchodilating, anti-inflammatory and

mucuregulating effect due to inhibition of ?hospholipase A, and
phosphatidylcholine. Literature survey*™ reveals that some
methods have been reported for the estimation of single and very
few methods for the combinations, but still there is no UV-Visible
simultaneous equation method developed for the determination of
Acebrofylline and Acetylcysteine in capsule formulations. So the
present method developed is relatively simple, rapid and highly
sensitive and validated as per ICH guidelines' in the analysis of
multicomponent of interest and it can be used for routine quality
control analysis in laboratories.
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Figure 2: Chemical structure of Acebrofylline
2. MATERIALS AND METHODS

2.1 Chemicals and Reagents

Acebrofylline (99.67%) and Acetylcysteine (99.69%) are samples
were obtained from SL Drugs and Pharmaceuticals, Hyderbad,
India and all other chemicals were of analytical grade. The
commercial Pulmoclear (brand name) capsule formulation contain
Acebrofylline 100mg and Acetylcysteine 600mg Manufactured by
Fourrts(India) Laboratories Pvt. Ltd were obtained from local retail
pharmacy.
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2.2 Instrumentation

A PG Instruments double beam UV-visible spectrophotometer,
Model: T-60, with a UV win Software 5.1.1 version. It has 1cm
quartz cell used for the spectral and absorbance measurements.

2.3 Determination of Amax

By appropriate Aliquots of drugs with solvent containing 4pg/ml of
Acebrofylline and 24 upg/ml of Acetylcysteine were scanned
separately in the UV range of 400-200 nm to determine the A max
of Acebrophylline (273nm) and Acetylcysteine (220nm).

2.4 Preparation of standard stock solution

100mg of Acebrophylline and 600mg of Acetylcysteine Standards
were weighed and transferred into 100 ml volumetric flasks
separately and dissolved in distilled water and made up to the
volume with same. These solutions were observed to contain 1000
and 6000 pg/ml concentration respectively. From the above stock
solution 0.5ml was pipetted out into a 10 ml volumetric flask and
made upto 10ml with diluent. From the above stock solution 0.8ml
was pipetted out into a 10 ml volumetric flask and made upto 10ml
with diluent to get concentration 4pg/mlAcebrophylline and 24ug/mi
Acetylcysteine.

2.5 Preparation of sample solution and formulation Analysis
Twenty tablets of formulation (Acebrophylline 100 mg and 600 mg
of Acetylcysteine) were weighed accurately and powdered. The
tablet powder equivalent to Acebrophylline 100 mg and 600 mg of
Acetylcysteine was weighed and transferred into 100 ml volumetric
flask and a minimum quantity of distilled water was added to
dissolve the substance by using ultra sonication for 15 min and
made up to the volume with the same diluent (5000 pg/ml). The
content was filtered through Whattman filter paper No. 41. From the
cleared solution, further dilutions were made by diluting 2 ml to
100ml volumetric flask, further diluted 0.4 ml to 10 ml to obtain 4
ug/ml of Acebrophylline and 24ug/ml of Acetylcysteine theoretically.
The absorbance measurements were made for the formulation at
273 nm, 220 nm. From the absorptivity values of Acebrophylline
and Acetylcysteine at 273 nm, 220 nm, the amount of
Acebrophylline and Acetylcysteine were determined by using
Simultaneous equation method.

2.6 Simultaneous Equation Method

From the standard preparation, various dilutions were made at
concentration range from 1-6ug/ml and 6-36ug/ml.

The simultaneous equations formed were,

At A1 A1 = ax1bCx + ay1bCy ------ 1)
At A2 A2 = ax2bCx + ay2bCy ------- (2)

Where A1 and A2 are the absorbance of sample solution at 273
and 220 nm respectively. Cx and CY are the concentration of
Acebrofylline and Acetylcysteine respectively (ug /ml) in sample
solution. The absorbance’s (A1and A2) of the sample solution were
recorded at 273 and 220nm respectively and concentration of both
the drugs were calculated using above mentioned equation.

2.7 Linearity

Linearity of the concentrations was determined in the range of 1-
6ug/ml at 273nm and 6-36pg/ml at 220nm for acebrofylline and
acetylcysteine respectively. And Slope, intercept and correlation
coefficient (R%) was calculated from the calibration curve.

2.8 Precision

The repeatability of the method was confirmed by the formulation
analysis, repeated for six times with the same concentration. The
amount of each drug present in the tablet formulation was calculated.
The percentage RSD was calculated. The intermediate precision of the
method was confirmed by intra-day and inter-day analysis i.e. the
analysis of formulation was repeated three times in the same day and
on three successive days, respectively. The amount of drugs was
determined and % RSD was calculated.

2.9 Accuracy

Accuracy of the method was studied by recovery experiments. The
recovery experiments were performed by adding known amounts of
standard drug to formulation samples. The recovery was performed
at three different concentrations levels (i.e. 50%, 100% and 150%).
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This procedure was repeated for three times for each
concentration. The results of recovery studies were calculated for
%RSD.

2.10 Specificity

Specificity is the ability of the method to measure the analyte in the
presence of other relevant components. The evaluation of
specificity of the method was determined against placebo.

2.11 Selectivity
It is confirmed by determining the Limit of Detection (LOD) and
Limit of Quantitation (LOQ).

2.12 Limit of Detection (LOD) and Limit of Quantitation (LOQ)
The limit of detection (LOD) and the limit of quantitation (LOQ) of all
selected combination of drugs were derived by calculating the
signal to-noise ratio using the following equations as per the ICH
guidelines. LOD=3.3x0/S, LOQ=10x0/S,where o-standard deviation
of the response and S- slope of calibration curve.

3. RESULTS AND DISCUSSION

Overlay spectra of Acebrofylline and Acetylcysteine (Figure 3)
shows that the estimation of both the drug can be possible using
simultaneous equation method at the wavelength of 273nm and
220nm. Using appropriate dilutions of standard stock solution, the
two solutions were scanned separately. A critical evaluation of
proposed method was performed by statistical analysis of data
where slope, intercept, correlation coefficient were studied. Beer's
law is obeyed in the concentration range 1-6 yg/ml and 6-36ug/ml
and correlation coefficient of 0.9997 and 0.9995 for Acebrofylline
and Acetylcysteine respectively. The results and Optical
parameters for the developed and validated method of
Acetylcysteine (ACST) and Acebrofylline (ACBF) was given below
Table 4, The Linearity data for the absorbance of Acebrofylline and
Acetylcysteine drugs are given in Table 2 and Table 3 as well as
respective calibration curve shown in figure 4 and figure 5
respectively. The recovery was performed at three different
concentrations levels (i.e. 50%, 100% and 150%). The results of
recovery studies were calculated for %RSD and shown in Table 3.

3.1 Specificity
The method was found to be specific in presence of Ambroxol
which is the impurity of the drug.

3.2 Sensitivity

The limit of detection value for Acebrophylline and acetylcysteine
was calculated and reported in Table 4. It was found to be selective
method for this combination of drug.

3.3 Linearity and Range
The developed method was found to be Linear in it range and the
slope, intercept and correlation coefficient was reported in Table 4.

3.4 Precision
It is expressed as the percentage coefficient of variation (% CV)/
%RSD which is calculated as per the following expression:

% CV= (standard deviation /mean)*100
It was found to be less than 2%. The results for interday and
intraday precision were reported in Table 4.
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Fig. 3: Overlay spectra of Acebrophylline and Acetylcysteine



Table 1: UV Spectrophotometric assay Results for Acebrophylline

and Acetylcysteine
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Drug name Label claim Estimated Amount | % of Lable claim
(mg/tab) (mg/tab) S.D (n=6)
Acebrophylline 100 101.81 101.81
Acetylcysteine 600 598.968 99.828

Table 2: Linearity data for Acebrofylline

Sr. No

Concentration in (ug/ml)

Absorbance
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Table 3: Linearity data for Acetylcysteine

Sr. No | Concentration in (ug/ml) | Absorbance
1. 6 0.167
2. 12 0.317
3. 18 0.456
4. 24 0.628
5. 30 0.755
6. 36 0.919
0.3
v =0.04a2x- 0.001
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0.2 //‘
-> Series1l
0.15 ,/‘
0.1 — Linear
0.05 | ‘(//. (Series1)
o 0’//
-0.05 © s 10

Fig.4: Calibration Curve for Acebrofylline
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Fig. 5: Calibration Curve for Acetylcysteine

Table 4: Acetylcysteine and Acebrophylline data of validation

parameter
Parameter Acebrophylline Acetylcysteine
Absorption maxima (Amax) 273 220
Beers law limit (ug/ml) 1-6 pg/ml 6-36 pug/ml
Correlation_coefficient(r’) 0.9997 0.9995
Slope 0.0429 (at 273nm) 0.0249(at 220nm)
0.1300(at 220nm) 0.00706(at 273nm)
Intercept -0.002866(at 273nm) | 0.01573(at 220nm)
-0.000133(at 220nm) | 0.00786(at 273nm)
0.166 (at 273nm) 1.275 (at 220nm)
LOD(ug/mi) 0.166(at 220nm) 1.275(at 273nm)
0.503(at 273nm) 3.866(at 220nm)
LOQ (ug/mi) 0.5037(at 220nm) | 3.866(at 273nm)
Recovery study 101.86+0.252 99.54+0.299
Interday precision 0.190 0.306
Intraday precision 0.315 0.293

4. CONCLUSION

The Spectroscopic method was developed and validated for
simultaneous  determination of Acebrofyline (ACBF) and
Acetylcysteine(ACST) in capsule dosage forms. The method was
found to be simple, specific, Precise and economical and can be
applied for the routine quality control analysis for commercially
available formulation.
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