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ABSTRACT

A simple, specific, sensitive, accurate, precise and economical Fourier
transform infrared spectroscopic method was developed for the quantitation of Atenolol
in bulk and tablet dosage form. The method is based on the determination of Atenolol by
the measurement of absorption of radiation at absorption band corresponding to C-O

stretch of ether (Ar-O-R) centred at 1242c¢m ', which is typically in the range 1274.95 —

1195.87 cm™ because those absorption bands did not occur in excipients present in
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pharmaceutical preparation. The proposed method was validated as per ICH guidelines.
The linearity of ATE was obtained in the concentration range of 10 — 70pg with
correlation coefficient value (r?) 0.9989. The mean percentage recovery was 99.76 +
0.185. The recovery studies confirmed the accuracy of the proposed method and low
values of standard deviation confirmed precision of the method.
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1. INTRODUCTION

Fourier Transform Infrared Spectroscopy is a
widely recognized technique for identification and
verification of functional groups in compounds,
impurities. It is non-contact, non-destructive and no
sample preparation is required. This technique has been
used to identify several compounds, such as
pharmaceuticals, cosmetics and foods, but requires
expensive equipments and mathematical pretreatments.
Quantification of some pharmaceutical agents has been
reported in the literature using FTIR spectroscopy either
by measuring the transmission of analyte in potassium
bromide or in chloroform '

Atenolol (ATE), chemically 2-(4-{2-hydroxy-3-
[(propan-2-yl)amino]propoxy} phenyl) acetamide, (Fig.
1)° an Adrenergic beta-1 Receptor Antagonist, is used
alone or with chlorthalidone in the management of
hypertension, edema and long-term management of
patients with angina pectoris’.

Fig. 1. Structure of Atenolol
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The drug is official in the Indian
Pharmacopoeia’ which describes a uv
spectrophotometric method for its assay in tablets. The
drug is also official in the United States Pharmacopoeia,
which describes high performance liquid
chromatographic (HPLC) methods of assay, which are
two-stage processes'. A wide range of chromatographic
techniques, such as  HPLC’',  Thin layer
Chromatography'®, gas—liquid chromatography'>'® and
non-suppressed ion chromatography'’, have been used to
determine ATE. Sensitive methods based on the
measurement of the self-fluorescence exhibited by ATE
in 0.1 M hydrochloric acid and phosphate—borate buffer
have been described'™'?, Other techniques include kinetic
spectrophotometry®®, differential scanning calorimetry
and thermogravimetry®', electrophoresis>> and nuclear
magnetic resonance spectroscopy>’. Although HPLC
methods with UV and fluorescence detection are
routinely used, these methods require complicated liquid—
liquid or liquid—solid extraction steps and/or several
complicated clean-up steps’'*. They are time consuming.
The kinetic method® is less sensitive and involves a
heating step, whereas the thermal methods® require
expensive experimental setup, in addition to being poorly
sensitive. Recently, chemometric*> and chemometric-
assited spectrophotometric”® methods have been proposed
for the assay of ATE in combined dosage forms. But
methods for its determination using Infrared
Spectroscopic technique were not available. Hence an
attempt was made to develop a simple, rapid and
nondestructive method using FT-IR for the assay of
Atenolol in pure and tablet forms.
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2. MATERIALS AND METHODS

Chemicals and Reagents

Standard sample of Atenolol was obtained as gift
sample from Hetero Drugs Limited, Hyderabad.
Potassium bromide (analytical grade) was obtained from
the HiMedia, Mumbai, India.
FTIR Instrumentation

The FTIR analysis was carried out on Shimadzu
IR Affinity-1 FTIR spectrophotometer. FTIR spectra were
recorded in the wave number range between 4000 and

650cm ', averaging 32 scans per sample using a nominal

1

resolution of 4cm . The IR solution software was used

for data collection and to analyze the data.
Calibration Curve

Translucent pellets were prepared by dilution of
Atenolol reference substance in potassium bromide to
obtain 250mg of total weight. Calibration curves were
prepared for five different Atenolol concentrations in the
range of 10-70pg by diluting appropriate quantity of
Atenolol (2.5, 5, 7.5, 10, 12.5, 15, and 17.5mg) with
potassium bromide to get around 250 mg and triturated to

ensure sample homogeneity. Each calibration standard
was analyzed in the replicates of six. Absorbance
corresponding to the C-O stretch of ether centred at
1242¢cm™' (Ar-O-R), which is typically in the range
1274.95 — 1195.87 cm™ was used for the quantification
and the average of six measurements was used to obtain
the calibration curve. The calibration curve plotting was
carried out using IR Solution software. The characteristic
absorption peaks corresponding to stretching vibrations of
different functional groups of Atenolol as shown in
Figure 2 and compiled in table 1.
Method Validation

The proposed method was validated as per ICH
guidelines for specificity, precision, accuracy, and
linearity, intermediate precision” .
Specificity

The wavelength selected for analysis was
specific for ATE and there was no blank and excipient
interference. Results obtained were shown in Figure 3-4
Linearity

The linearity of calibration curve was assessed
by linear regression. Calibration curves were plotted over
the concentration range of 10-70ug/mg for ATE. Each
sample was analysed six times and averages were
calculated. The calibration curve was constructed by
taking concentration on the X- axis and absorbance / area
on the Y — axis. The linearity was evaluated by linear
regression analysis. This was calculated by the least
square regression method. The correlation coefficient and
Y- intercept of the calibration curve were calculated.
Results obtained for linearity were shown in Figure 5-6
and table No. 2.
Accuracy

Recovery  experiments  were  conducted
at concentration range of 50, 100 and 150% to validate
the accuracy of the test method. Each test preparation was
prepared in triplicate and the analysis was performed in
triplicate. The assay value at the beginning of validation

was considered as the true value (100%) for recovery
calculations. From the analyzed data, % assay and %
recovery were calculated and reported in table No. 3.
Precision

The precision of the method was checked by
repeated scanning and measurement of the absorbance of

the infrared band at 1242cm™' (n = 6) of 40pg of ATE

per mg of KBr without changing the parameters for
the method. The repeatability was expressed in terms of
relative standard deviation (RSD) and reported in table
No. 4.
Intermediate Precision

The intraday, inter-day and inter-analyst
precision of the proposed methods were performed by
analyzing the corresponding responses 6 times on the
same day and on 2 different days over a period of 1 week
for assay level concentrations of standard solutions of
ATE (40 pg). The results were reported in terms of
relative standard deviation (RSD) in table no. 5.
Analysis of Marketed Tablet Formulations

20 tablets were accurately weighed and triturated
and a powder weight equivalent to 10mg of Atenolol was
weighed accurately and diluted with potassium bromide
to get around 250mg. Powders were mixed and ground
until obtaining a homogeneous powder. This powder
mixture was crushed in a mechanical die pres to form
translucent pellet. Dilutions with potassium bromide were
made to give final concentration 40 pg. The analysis was
carried out using six samples which were analyzed in six
replicates.

3. RESULTS & DISCUSSION

The method is based in the measurement of

absorption of radiation at absorption band C—O stretch of

ether (Ar-O-R) centred at 1242cm', which is typically in

the range 127495 — 119587 cm” because those
absorption bonds did not occur in excipients present in
pharmaceutical preparation. The proposed method was
validated as per ICH guidelines.

The calibration curve was obtained for a series of
concentration in the range of 10 — 70pg and it was found
to be linear. The linear regression equation was y =
0.0286x + 0.7633 with correlation coefficient value
0.9989 which were within the acceptance criteria.
Specificity was studied for the examination of various
excipients present in the tablet dosage form of atenolol.
The results indicated that they did not interfere in the
assay.

The precision was measured in terms of
repeatability, which was determined by sufficient number
of sample within the day (intraday) and next consequent
three days for inter day precision. For each cases %RSD
was calculated and was found to be 0.1783 for intraday
and 0.1688 for inter day precision. These values were
well within the acceptance limit + 2.0%. This showed that
the precision of the method was satisfactory, good.

Accuracy found out by recovery study from
prepared samples (three replicates) with standard
solution. Recovery was carried out standard addition
method at three different levels which is 50%, 100% and
150%. The % recovery was calculated and was found to
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be 99.76 and +0.185. This was found to be well within
the acceptance criteria of 98 — 102%. This showed that
the recovery of atenolol by proposed method was
satisfactory.

Ruggedness, intermediate precision performed
by using six replicate preparations of standard atenolol
which were prepared and analyzed by different analysts
or two different days over a period of one week, the %
RSD was calculated and it was found to be 0.1785, which
was well within the acceptable criteria NMT 2.0%. It was
concluded that the analytical technique showed to be
rugged and showed good repeatability.

The validated method was applied for the assay
of commercial tablets of Atenolol (Itel 50, 50mg). The %
assay was calculated from standard calibration curve. The
results 99.92 + 0.10 presented good agreement within the
labeled content. Thus the method developed in the
present investigation is simple, sensitive, accurate,
rugged, rapid and precise.

Hence, the developed method can be successfully applied
for the estimation of atenolol in bulk and tablet dosage
form.

Figure 2: IR Spectrum of Atenolol
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Figure 3: Specificity - FTIR spectrum of Atenolol (10 pg/mg of ATE)
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Figure 4: Specificity - FTIR spectrum of Atenolol Tablet Dosage form
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Figure 6: Linearity plot of ATE (10-70 pg)
Table 1: Absorption peaks of Atenolol
IR Frequency Band (cm™) Group Responsible

3368 -OH

3198-3071 H-N
2966 C-CH;
2924 CH2
2870 C-H
1666 C=0
1649 0=C-NH,
1614 Conjugated C=C (aromatic)
886 C=CH,
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Table 2: Linearity studies results

S. No Concentration, pg Absorbance
1 10 1.020981
2 20 1.35496
3 30 1.610332
4 40 1.941522
5 50 2.237735
6 60 2.455538
7 70 2.755921

Correlation coefficient 0.99892
Slope 0.0286
y-intercept 0.7633

Table 3: Accuracy test results

S. No | Spiked level % | Amount Spiked, pg | Amount recovered, pg | % Recovery | Mean | STD | % RSD
1. 50 20 19. 89 99.45
2. 50 20 19.86 99.30 99.47 | 0.176 | 0.177
3. 50 20 19.93 99.65
4. 100 40 40.03 100.08
5. 100 40 39.98 99.95 99.89 | 0.218 | 0.219
6. 100 40 39.86 99.65
7. 150 60 59.86 99.77
8. 150 60 60.05 100.08 99.92 | 0.159 | 0.159
9. 150 60 59.94 99.90
Table 4: Results obtained from Precision test
Sample | Assay | Mean STD % RSD
Sample 1 | 101.34
Sample 2 | 99.79
Sample 3 | 101.12 | 100.694 | 0.625564 | 0.621252
Sample 4 | 100.87
Sample 5 | 100.35
Table 5: Intermediate Precision test
Tests Mean STD % RSD
Intraday Analysis 99.65 0.4225 0.1785
Inter-day Analysis 99.88 0.4109 0.1688
Inter-analyst Analysis 99.60 0.7644 0.5843

4. CONCLUSION

Fourier Transform Infrared Spectroscopy is a
widely recognized technique has been used to identify
several compounds, such as pharmaceuticals, cosmetics
and foods, but requires expensive equipments and
mathematical pretreatments. The quantitation of Atenolol
through infrared spectroscopy accomplishes with the
requirements of specificity, precision, and accuracy in
order to be used as a method for the quality control of
pharmaceuticals. The method has been evaluated for
linearity, accuracy, precision and ruggedness in order to
ascertain the suitability of the analytical method. The
method was applied to marketed samples. It has been
proved that the method was selective and linear between
the concentrations 10 - 70 pg and correlation coefficient
value was found to be 0.9989. The developed method was
found to be precise as the % RSD value for repeatability
and intermediate precision were 0.1783 and 0.1688,

which were less than 2.0%. The percentage recovery was
found to be 99.76 + 0.185. The method is very simple,
rapid and economic nature, which makes it especially
suitable for routine quality control work.

ACKNOWLEDGMENTS
The authors thank Sri. C. Gangi Reddy,

Founder, Annamacharya Educational Trust for providing
all the facilities for graduate studies and dissertation
work. They also thank Hetero Drugs Ltd, Hyderabad, for
providing the gift sample of standard Atenolol. They also
thank the faculty of Annamacharya College of Pharmacy
for their valuable suggestions and constant
encouragement during research work.

Gireesh Kumar Eri et al, JGTPS, 2014, Vol. 5(3): 1750 - 1755

1754



REFERENCES

1.

R. Bansal, A. Guleria, and P. C. Acharya, FT-IR
method development and validation for
quantitative estimation of ziduvudine in bulk and
tablet dosage form, Drug Research, vol. 63, pp.
165-170, 2013.

E. Konoz, A. H. M. Sarrafi, M. Samadizadeh, and
S. Boreiri, Quantitative analysis of lorazepam in
pharmaceutical ~ formulation  through  FTIR
spectroscopy, E-Journal of Chemistry, vol. 9, pp.
2232-2238, 2012.

K. C. Patraa, K. J. Kumarb, S. K. Sahooa, and P.
Suresha, Rapid FTIR method for estimation of
sucrose in a traditional indian polyherbal
formulation, Eurasian  Journal of Analytical
Chemistry, vol. 5, pp. 73-80, 2010.

S. R. Matkovic, G. M. Valle, and L. E. Briand,
Quantitative  analysis  of  ibuprofen in
pharmaceutical ~ formulations through FTIR
spectroscopy, Latin American Applied Research,
vol. 25, pp. 189-195, 2005.

Bhoomendra Bhongade, Sirajunisa Talath, and
Sunil Dhaneshwar, A Validated Method for the
Quantitation of Ciprofloxacin Hydrochloride
Using Diffuse Reflectance Infrared Fourier
Transform Spectroscopy, International Journal of
Spectroscopy, vol. 2014, Article ID 294612, 6
pages, 2014. doi:10.1155/2014/294612.

Indian Pharmacopoeia (1996), Controller of
Publications, Ministry of Health and Family
Welfare, Government of India, New Delhi. 4, 72-
5.

http://www.drugbank.ca/drugs/DB00335

United States Pharmacopoeia (2009), National
Formulary.27, 1956-9.

Modamio, C. F., Lastra, E. L., & Marino, A.
(1998) J. Pharm. Biomed. Anal. 17, 507-16.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Zarapkar, S. S., Kolte, S. S., &Rane, S. H. (1997)
Indian Drugs. 34, 350-9.

Erram, S. V., & Tipnis, H. D. (1992) Indian
Drugs. 29, 436-47.

Pawlak, Z.,& Clark, B.J. (1992) J. Pharm.
Biomed. Anal. 10, 329-38.

Radulovi, L.T., Velimirovi, G., & Stevanovi, D.
(1991) Anal. Lett. 24, 1813-20.

Ojanpera, I, & Vuori, E. (1987) J. Lig.
Chromatogr. 10, 3595-9.

Sadana, G.S., & Ghogare, A.B. (1989) Indian
Drugs. 28, 142-55.

Rao, G.R., Avadhanulu, A.B. Giridhar, R.,
Pantulu, A. R., & Kokate, C.K. (1999) East
Pharm. 33,113-21.

Ghanem, R., Bello, M.A., Callejon, M., &
Guiraum, A. (1996) J. Pharm. Biomed. Anal. 15,
383-95.

Zhao, H. C., Yau, N. H., & Guo, J. X. (1994)
Fenxi Shiyanshi.13, 36-48.

Gajewska, M., Glass, G., & Kostelecki, J. (1991)
Acta Pol. Pharm. 49, 1-10.

Sultan, S.M. (1992) Acta Pharm. Hung. 62, 311-
23.

Phyramides, G., Robinson, J. W., & Zito, S. W.
(1995) J. Pharm. Biomed. Anal. 13, 103-12.
Ferraro, M.C., Castellano, P.M., & Kaufman, T.S.
(2004) J. Pharm. Biomed. Anal. 34, 305-14.
El-Gindy, A., Emara, S., & Moustafa, A. (2005)
Farmaco. 60, 269-80.

Zakhari, N.A., Hassan,S.M., & El-Shabrawy, Y.
(1991) J. Pharm. Biomed. Anal. 9, 421-6.

ICH Q2A., 1995. Guidelines on validation of
analytical procedure: Definitions and terminology.
Federal Register. 60:11260.

ICH Q2B., 1996. Guidelines on validation of
analytical procedure: methodology. Federal
Register. 60:27464.

How to cite this article:
Gireesh Kumar Eri*, M. Chanti Naik, Y. Padma, M. Venkata Ramana, M. Madhu, C. Gopinath: Novel FT-IR
Spectroscopic Method for the Quantitation of Atenolol in Bulk and Tablet Formulations: A Review, 5(3): 1750-55.
(2014)

All © 20104 are reserved by Journal of Global Trends in Pharmaceutical Sciences.

Gireesh Kumar Eri et al, JGTPS, 2014, Vol. 5(3): 1750 - 1755

1755




Gireesh Kumar Eri et al. / JGTPS/ 5(3)-(2014) 1750–[image: image1.png]I1SSN-2230-7346

JGTPS

Journal of Global Trends in Pharmaceutical Sciences

h g

Global impact factor - 0.187

www.jgtps.com

Abstracted and Indexed in ELSIVER Covered Products,
DOAJ, Indexed C: icus,Open-J-Gate, Gate
E-mail : editorjgtps@gmail.com





1755



                                                                                                                                            [image: image8.jpg]








NOVEL FT-IR SPECTROSCOPIC METHOD FOR THE QUANTITATION OF ATENOLOL IN BULK AND TABLET FORMULATIONS







1. INTRODUCTION


Fourier Transform Infrared Spectroscopy is a widely recognized technique for identification and verification of functional groups in compounds, impurities. It is non-contact, non-destructive and no sample preparation is required. This technique has been used to identify several compounds, such as pharmaceuticals, cosmetics and foods, but requires expensive equipments and mathematical pretreatments. Quantification of some pharmaceutical agents has been reported in the literature using FTIR spectroscopy either by measuring the transmission of analyte in potassium bromide or in chloroform 1–5.


Atenolol (ATE), chemically 2-(4-{2-hydroxy-3-[(propan-2-yl)amino]propoxy} phenyl) acetamide, (Fig. 1)6 an Adrenergic beta-1 Receptor Antagonist, is used alone or with chlorthalidone in the management of hypertension, edema and long-term management of patients with angina pectoris7.


Fig. 1. Structure of Atenolol
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The drug is official in the Indian Pharmacopoeia6 which describes a UV spectrophotometric method for its assay in tablets. The drug is also official in the United States Pharmacopoeia, which describes high performance liquid chromatographic (HPLC) methods of assay, which are two-stage processes8. A wide range of chromatographic techniques, such as HPLC9-13, Thin layer Chromatography14, gas–liquid chromatography15,16 and non-suppressed ion chromatography17, have been used to determine ATE. Sensitive methods based on the measurement of the self-fluorescence exhibited by ATE in 0.1 M hydrochloric acid and phosphate–borate buffer have been described18-19, Other techniques include kinetic spectrophotometry20, differential scanning calorimetry and thermogravimetry21, electrophoresis22-23 and nuclear magnetic resonance spectroscopy24. Although HPLC methods with UV and fluorescence detection are routinely used, these methods require complicated liquid–liquid or liquid–solid extraction steps and/or several complicated clean-up steps9-13. They are time consuming. The kinetic method20 is less sensitive and involves a heating step, whereas the thermal methods21 require expensive experimental setup, in addition to being poorly sensitive. Recently, chemometric22 and chemometric-assited spectrophotometric23 methods have been proposed for the assay of ATE in combined dosage forms. But methods for its determination using Infrared Spectroscopic technique were not available. Hence an attempt was made to develop a simple, rapid and nondestructive method using FT-IR for the assay of Atenolol in pure and tablet forms.


2. MATERIALS AND METHODS


Chemicals and Reagents


Standard sample of Atenolol was obtained as gift sample from Hetero Drugs Limited, Hyderabad. Potassium bromide (analytical grade) was obtained from the HiMedia, Mumbai, India.


FTIR Instrumentation


The FTIR analysis was carried out on Shimadzu IRAffinity-1 FTIR spectrophotometer. FTIR spectra were recorded in the wave number range between 4000 and 650 cm−1, averaging 32 scans per sample using a nominal resolution of 4 cm−1. The IR solution software was used for data collection and to analyze the data.


Calibration Curve


Translucent pellets were prepared by dilution of Atenolol reference substance in potassium bromide to obtain 250mg of total weight. Calibration curves were prepared for five different Atenolol concentrations in the range of 10-70μg by diluting appropriate quantity of Atenolol (2.5, 5, 7.5, 10, 12.5, 15, and 17.5mg) with potassium bromide to get around 250 mg and triturated to ensure sample homogeneity. Each calibration standard was analyzed in the replicates of six. Absorbance corresponding to the C–O stretch of ether centred at 1242 cm−1 (Ar–O–R), which is typically in the range 1274.95 – 1195.87 cm-1 was used for the quantification and the average of six measurements was used to obtain the calibration curve. The calibration curve plotting was carried out using IR Solution software. The characteristic absorption peaks corresponding to stretching vibrations of different functional groups of Atenolol as shown in Figure 2 and compiled in table 1.


Method Validation


The proposed method was validated as per ICH guidelines for specificity, precision, accuracy, and linearity, intermediate precision25-26.


Specificity


The wavelength selected for analysis was specific for ATE and there was no blank and excipient interference. Results obtained were shown in Figure 3-4


Linearity


The linearity of calibration curve was assessed by linear regression. Calibration curves were plotted over the concentration range of 10-70μg/mg for ATE. Each sample was analysed six times and averages were calculated. The calibration curve was constructed by taking concentration on the X- axis and absorbance / area on the Y – axis. The linearity was evaluated by linear regression analysis. This was calculated by the least square regression method. The correlation coefficient and Y- intercept of the calibration curve were calculated. Results obtained for linearity were shown in Figure 5-6 and table No. 2.

Accuracy


Recovery experiments were conducted at concentration range of 50, 100 and 150% to validate the accuracy of the test method. Each test preparation was prepared in triplicate and the analysis was performed in triplicate. The assay value at the beginning of validation was considered as the true value (100%) for recovery calculations. From the analyzed data, % assay and % recovery were calculated and reported in table No. 3.


Precision 


The precision of the method was checked by repeated scanning and measurement of the absorbance of the infrared band at 1242 cm−1  (n = 6) of 40µg of ATE per mg of KBr without changing the parameters for the method. The repeatability was expressed in terms of relative standard deviation (RSD) and reported in table No. 4.


Intermediate Precision


The intraday, inter-day and inter-analyst precision of the proposed methods were performed by analyzing the corresponding responses 6 times on the same day and on 2 different days over a period of 1 week for assay level concentrations of standard solutions of ATE (40 µg). The results were reported in terms of relative standard deviation (RSD) in table no. 5.


Analysis of Marketed Tablet Formulations


20 tablets were accurately weighed and triturated and a powder weight equivalent to 10mg of Atenolol was weighed accurately and diluted with potassium bromide to get around 250mg. Powders were mixed and ground until obtaining a homogeneous powder. This powder mixture was crushed in a mechanical die pres to form translucent pellet. Dilutions with potassium bromide were made to give final concentration 40 μg. The analysis was carried out using six samples which were analyzed in six replicates. 


3. RESULTS & DISCUSSION


The method is based in the measurement of absorption of radiation at absorption band C–O stretch of ether (Ar-O-R) centred at 1242 cm−1, which is typically in the range 1274.95 – 1195.87 cm-1 because those absorption bonds did not occur  in excipients present in pharmaceutical preparation. The proposed method was validated as per ICH guidelines.


The calibration curve was obtained for a series of concentration in the range of 10 – 70μg and it was found to be linear. The linear regression equation was y = 0.0286x + 0.7633 with correlation coefficient value 0.9989 which were within the acceptance criteria. 


Specificity was studied for the examination of various excipients present in the tablet dosage form of atenolol. The results indicated that they did not interfere in the assay.


The precision was measured in terms of repeatability, which was determined by sufficient number of sample within the day (intraday) and next consequent three days for inter day precision. For each cases %RSD was calculated and was found to be 0.1783 for intraday and 0.1688 for inter day precision. These values were well within the acceptance limit ± 2.0%. This showed that the precision of the method was satisfactory, good.


Accuracy found out by recovery study from prepared samples (three replicates) with standard solution. Recovery was carried out standard addition method at three different levels which is 50%, 100% and 150%. The % recovery was calculated and was found to be 99.76 and ±0.185. This was found to be well within the acceptance criteria of 98 – 102%.  This showed that the recovery of atenolol by proposed method was satisfactory. 


Ruggedness, intermediate precision performed by using six replicate preparations of standard atenolol which were prepared and analyzed by different analysts or two different days over a period of one week, the % RSD was calculated and it was found to be 0.1785, which was well within the acceptable criteria NMT 2.0%. It was concluded that the analytical technique showed to be rugged and showed good repeatability. 


The validated method was applied for the assay of commercial tablets of Atenolol (Itel 50, 50mg). The % assay was calculated from standard calibration curve. The results 99.92 ± 0.10 presented good agreement within the labeled content. Thus the method developed in the present investigation is simple, sensitive, accurate, rugged, rapid and precise. 


Hence, the developed method can be successfully applied for the estimation of atenolol in bulk and tablet dosage form.

Figure 2: IR Spectrum of Atenolol
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Figure 3: Specificity - FTIR spectrum of Atenolol (10 μg/mg of ATE)
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Figure 4: Specificity - FTIR spectrum of Atenolol Tablet Dosage form

[image: image5.png]File Edit Measurement AIM Graph Admin Manipulation1 Manipulation2 Search Quant Magro Pint 3Dim Window Enyironment Help

SHREILBAITARLAREER
B@ R

E“{ﬁ Ovessae  [wvew  (Peripustin] Sseach  [Flauan | |& pinrom | |
3 Poin sesein.. | I3 point Sasein.. | 133 pint Basetin.. | 23 Point saslin.

| Btencios | 153 it easene,

| B ot sseine

| S tipont sose

unear aseimec.. |

I
v

[

[
&
&
[
E
E
d
A
E
£
£
£
E

& ®
Bt
A
=244
i ®
[
[
g »
&
Bt
A
ax
B~
a.D

B\NFEA
N@mE > A






Figure 5: Overlay spectra of ATE (10 - 70 μg)
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Figure 6: Linearity plot of ATE (10-70 μg)
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Table 1: Absorption peaks of Atenolol

		IR Frequency Band (cm-1)

		Group Responsible



		3368

		-OH



		3198-3071

		H-N



		2966

		C-CH3



		2924

		CH2



		2870

		C-H



		1666

		C=O 



		1649

		O=C-NH2



		1614

		Conjugated C=C (aromatic)



		886

		C=CH2





Table 2: Linearity studies results

		S. No

		Concentration, μg

		Absorbance



		1

		10

		1.020981



		2

		20

		1.35496



		3

		30

		1.610332



		4

		40

		1.941522



		5

		50

		2.237735



		6

		60

		2.455538



		7

		70

		2.755921



		Correlation coefficient

		0.99892



		Slope

		0.0286



		y-intercept

		0.7633





Table 3: Accuracy test results

		S. No

		Spiked level %

		Amount Spiked, μg

		Amount recovered, μg

		% Recovery

		Mean

		STD

		% RSD



		1. 

		50

		20

		19. 89

		99.45

		99.47

		0.176

		0.177



		2. 

		50

		20

		19.86

		99.30

		

		

		



		3. 

		50

		20

		19.93

		99.65

		

		

		



		4. 

		100

		40

		40.03

		100.08

		99.89

		0.218

		0.219



		5. 

		100

		40

		39.98

		99.95

		

		

		



		6. 

		100

		40

		39.86

		99.65

		

		

		



		7. 

		150

		60

		59.86

		99.77

		99.92

		0.159

		0.159



		8. 

		150

		60

		60.05

		100.08

		

		

		



		9. 

		150

		60

		59.94

		99.90

		

		

		





Table 4: Results obtained from Precision test


		Sample

		Assay

		Mean

		STD

		% RSD



		Sample 1

		101.34

		100.694

		0.625564

		0.621252



		Sample 2

		99.79

		

		

		



		Sample 3

		101.12

		

		

		



		Sample 4

		100.87

		

		

		



		Sample 5

		100.35

		

		

		





Table 5: Intermediate Precision test

		Tests

		Mean

		STD

		% RSD



		Intraday Analysis

		99.65

		0.4225

		0.1785



		Inter-day Analysis

		99.88

		0.4109

		0.1688



		Inter-analyst Analysis

		99.60

		0.7644

		0.5843





4. CONCLUSION


Fourier Transform Infrared Spectroscopy is a widely recognized technique has been used to identify several compounds, such as pharmaceuticals, cosmetics and foods, but requires expensive equipments and mathematical pretreatments. The quantitation of Atenolol through infrared spectroscopy accomplishes with the requirements of specificity, precision, and accuracy in order to be used as a method for the quality control of pharmaceuticals. The method has been evaluated for linearity, accuracy, precision and ruggedness in order to ascertain the suitability of the analytical method. The method was applied to marketed samples. It has been proved that the method was selective and linear between the concentrations 10 - 70 μg and correlation coefficient value was found to be 0.9989. The developed method was found to be precise as the % RSD value for repeatability and intermediate precision were 0.1783 and 0.1688, which were less than 2.0%.  The percentage recovery was found to be 99.76 ± 0.185.  The method is very simple, rapid and economic nature, which makes it especially suitable for routine quality control work.
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A simple, specific, sensitive, accurate, precise and economical Fourier transform infrared spectroscopic method was developed for the quantitation of Atenolol in bulk and tablet dosage form. The method is based on the determination of Atenolol by the measurement of absorption of radiation at absorption band corresponding to C–O stretch of ether (Ar-O-R) centred at 1242 cm−1, which is typically in the range 1274.95 – 1195.87 cm-1 because those absorption bands did not occur  in excipients present in pharmaceutical preparation. The proposed method was validated as per ICH guidelines. The linearity of ATE was obtained in the concentration range of 10 – 70μg with correlation coefficient value (r2) 0.9989. The mean percentage recovery was 99.76 ± 0.185. The recovery studies confirmed the accuracy of the proposed method and low values of standard deviation confirmed precision of the method.
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