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Abstract

The aim of the project is to create a simple and inexpensive UV visible spectrophotometric method that can be validated
in accordance with ICH guidelines for the estimation of praziquantel in bulk and tablet dosage form. The technique used
the absorbance maxima method, which is based on the measurement of praziquantel's absorbance at 261.8 nm in ethanol.
According to ICH guidelines, the method was validated for linearity, precision, accuracy, LOD, and LOQ. For
praziquantel, the proposed technique was found to be linear over the concentration range of 10-950 pg/ml. In accordance
with ICH guidelines, it was put under various stress conditions. A stability-indicating UV visible spectroscopic method
was developed for the analysis of the drug in the presence of the degradation products. It involved a 5-hour study, in which
distilled ethanol was used as a solvent. The amount of degraded drug was calculated by taking absorbance at 261.8 nm.

Keywords: Praziquantel, UV visible spectrophotometry!!, Method development, Validation, Stress degradation studies.

Introduction
A drug called praziquantel is used to treat various parasitic worm infections in living things like fish, birds, amphibians,
mammals, and amphibians.

(@

A

Structure of Praziquantel

Method Development
Method Development involves the following steps:

Solvent selection: Solubility studies were conducted with praziquantel with various solvents. It was found that
praziquantel was freely soluble in ethanol.

Preparation of standard stock solution: Standard praziquantel of 100mg was weighed, transferred to a 100ml volumetric
flask and dissolved in ethanol. The flask was shaken and the volume was made upto the mark with ethanol to give a stock
solution of 1000ug/ml.

Determination of maximum absorbance wavelength of 10 ug/ml solution: The stock solution of praziquantel was
again diluted with distilled water to get 10 pg/ml concentrations. Absorbance was checked at various wavelengths and it
was found that 261.8 nm is the maximum absorbance wavelength®.

Selection of analytical concentration range of analytes: From the standard stock solution of praziquantel, appropriate
aliquots 0.1, 0.2, 0.3, 0.4, 0.5, 1, 1.5, 2, 3,4, 4.5, 5, 6, 7.5,9, 9.5 ml respectively were pipetted out in 10ml volumetric
flasks and makeup with distilled water to obtain working standard solutions of concentrations from 10-950pg/ml.
Absorbance for these solutions was measured at 261.8 nm. These concentrations were showing linear values'.
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Construction of Calibration Curve: From standard praziquantel stock solution, concentrations of 150, 300, 450, 600,
750, and 900png/ml were prepared. The absorbance value of each solution against distilled water was 261.8 nm. From the
absorbance values, a calibration curve was constructed. The regression equation and correlation coefficient (R?) are
determined from the experimental results®!°.

Assay: Twenty tablets were weighed and individual tablet weight was determined. Label claim of praziquantel is 600 mg.
Drug equivalent to 100 mg was taken from tablet powder. 100 pg/ml was taken from the tablet stock solution. Its
absorbance was noted at 261.8 nm. The amount of drug in the tablet was calculated by the Regression equation method
and calibration curve method.The percentage purity was calculated from the amount of drug>!>.

Method Validation

Validation Parameters: The method validation was performed in terms of linearity, LOQ, LOD, Precision, accuracy, and

ruggedness.

a) Linearity: From the standard stock solution of praziquantel, appropriate aliquots of 0.08, 0.09, 0.1, 0.2, 0.3, 0.4, 0.5,
0.6, 0.7, 0.8, 0.9,1 ml respectively were pipetted out in 10ml volumetric flasks and make up with distilled water to
obtain working standard of concentrations from 8-100ug/ml. Absorbance for these solutions was measured at
261.8nm. These concentrations were showing linear values. From that absorbance value, the Regression equation and
correlation coefficient (R?) are determined?.

b) Precision: Intra-day and inter-day precision methods are performed. Analyzing the three different concentrations of
the drug three times on the same day was performed in intra-day study. Analyzing three different drug concentrations
for three days a week was performed in inter-day study. Three different concentrations were LQC (lower quality
control), MQC (middle quality control), HQC (Higher quality control)3.

¢) Accuracy: Recovery studies were used to evaluate the proposed method accuracy at three different levels, namely
50%, 100%, and 150%. The pre-analyzed formulation was subjected to recovery tests by adding a known quantity of
the drug's standard solution in increasing manner to the sample solution the resulting solutions were then reanalyzed
using recommended techniques’.

d) Limit of detection (LOD): The limit of Detection was found by the formula method?®.

¢) Limit of Quantification (LOQ): The limit of quantification was found by the formula method?.

f) Ruggedness: Absorbance values were taken by two analysts with the same instrument and with the two instruments
by the same analyst'*.

Stress degradation studies

Acid hydrolysis

To 15ml of stock solution (100pg/ml) of Praziquantel, Sml of 0.5 N HCI, and 5 ml of distilled water were added and the
prepared solution was refluxed for 30 min. Further required dilutions were made with distilled water and the initial
absorbance was checked out then, it was kept for one hour and the absorbance was checked. This procedure was repeated
for 2, 3, 4, and 5 hours and absorbance was noted. Distilled water was used as the blank®.

Base hydrolysis

To the 15ml of stock solution (100pg/ml) of Praziquantel, Sml of 0.5N NaOH and 5 ml of distilled water were added and
the prepared solution was refluxed for 30 min. Further required dilutions were made with distilled water and initial
absorbance was checked. Then it was left aside after 1, 2, 3, 4, and 5 hours. The absorbance was checked. For the blank,
distilled water was used'?.

Neutral hydrolysis

To 20ml of stock solution (100ug/ml) of Praziquantel, the prepared solution was refluxed for 30 min and further dilutions
were made with distilled water and absorbance was checked at 0, 1, 2, 3, 4 and 5 hours. For the blank distilled water was
used”.

Thermal hydrolysis

A Petri plate containing 10 mg of the sample was placed in an oven and set to 70 degrees Celsius for five hours. After 5
hours,1 mg of the sample was diluted with distilled water to a volume of 10 ml (100 pg/ml). From this solution, dilution
was carried out to get proper concentration of 10 pug/ml. The solution was taken in a cuvette for the UV-VIS analysis.
Distilled water was utilized for the blank.
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Oxidative degradation

To the 15ml of stock solution, (100pg/ml) of Praziquantel, 0.5ml of 30% hydrogen peroxide, and 5ml of distilled water
were used and further dilutions were made with distilled water. These solutions were kept at room temperature for one
hour then the solution was taken in a cuvette and analysed in UV spectrophotometer at 0, 1, 2, 3, 4, and 5 hours. For the
blank, distilled water was used.

Photolytic degradation

A Petri plate containing 10 mg of the sample was placed outside in sunlight for five hours. After 5 hours, 1 mg of the
sample was diluted with distilled water to a volume of 10 ml (100 pg/ml). From this solution dilution was carried out to
get proper concentration of 10 pg/ml. The solution was taken in a cuvette for the UV-VIS spectrophotometer
analysis. Distilled water was utilised for the blank.

Results And Discussions
Linearity of Praziquantel

S. No Conc (png/ml) Absorbance £SD %RSD
1 8 0.0168 +0.0001 0.5
2 9 0.0189 +0.0001 0.5
3 10 0.0212 +0.0001 0.4
4 20 0.0350 +0.0001 0.33
5 30 0.0520 +0.0001 0.1
6 40 0.0580 +0.0015 1.6
7 50 0.0725 +0.0010 1.4
8 60 0.087 +£0.00108 1.26
9 70 0.0925 +0.00152 1.6
10 80 0.108 +0.00109 1.01
11 90 0.1224 +0.00118 0.97
12 100 0.136 +0.00244 1.8

Calibration curve

1.2
y = 0.1627x - 0.001
R? = 0.999 0.985
1
0.805
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0.6
0.4
0.2
0
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Concentration (ng/ml)

Calibration curve of Praziquantel

Regression and Analytical parameters

S. No Parameter Result
1 Maximum absorbance wavelength (nm) 261.8

2 Molar absorptivity (L/mol.cm) 335.263
3 Linearity Range (ug/ml) 83-950
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4 Sandell’s sensitivity(ug/cm?) 0.909
5 LOD (ug/ml) 9.9
6 LOQ (ng/ml) 30
7 Regression equation Y =0.0011x-0.001
8 Slope 0.0011
9 Intercept -0.001
10 Correlation coefficient 0.999
Precision studies of Praziquantel
S. NO Sample Intra-day Inter-day
Praziquantel (%RSD) (%RSD)
1 LQC (100 pg/ml) 1.86 1.86
2 MQC (450 pg/ml) 1.42 1.989
3 HQC (900 pg/ml) 1.42 0.957

Recovery Studies!®

SI. No | Name of the | Amount of | Recovery Amount of | Total amount | % %
drug Sample level drug added found(ng/ml) Recovery RSD
(ng/ml) (pg/ml) = SD
1 Praziquantel | 450 50% 225 651.84 96.57 1.31
100% 450 868.14 96.46 0.94
150% 675 1070.67 95.17 0.27
Assay Studies
Drug Label claim Amount found % Recovery %RSD
raziquantel 600 mg 576.36 mg 96.06 0.84
Ruggedness
S. NO Sample Same instrument differentSame analyst different Instruments
raziquantel analysts (%6RSD) (%RSD)
1 LQC 0.70 1.088
2 MQC 0.9 0.952
3 HQC 0.39 0.48
Degradation studies
Acid degradation
Hours /Absorbance Concentration (ug/ml) %oDegradation
0 0.109 100 0%
1 0.094 87.05 12.95
2 0.080 73.76 26.24
3 0.045 42.35 57.65
4 0.030 29.05 75.95
5 0.015 15.29 84.71
Base Degradation
Hours IAbsorbance Concentration %Degradation
(ug/ml)
0 0.109 100 0
1 0.095 88.10 14.9
2 0.088 81.020 18.98
3 0.059 55.10 44.9
4 0.032 30.61 69.39
5 0.021 20.40 79.6
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Neutral degradation

Hours /Absorbance Concentration %0Degradation
(ng/ml)
0 0.109 100 0
1 0.101 92.92 7.08
2 0.079 81.41 18.59
3 0.078 71.68 28.32
4 0.056 52.21 47.8
5 0.046 43.36 56.64
Photolytic degradation
Hours I/Absorbance |Concentration  |%Degradation
(ng/ml)
0 0.109 100 0
1 0.098 90.45 9.55
2 0.090 82.84 17.15
3 0.070 65.08 34.91
4 0.062 57.47 42.52
5 0.041 38.87 61.12
Thermal degradation
Hours IAbsorbance |(Concentration  [%Degradation
(ug/ml)
0 0.109 100 0
1 0.098 90.26 01.74
2 0.050 46.89 52.11
3 0.041 38.92 61.08
4 0.030 28.30 71.70
5 0.024 22.99 77.01
Oxidative Degradation
Hours /Absorbance Concentration %oDegradation
(ng/ml)
0 0.109 100 0
1 0.106 97.34 2.66
2 0.097 89.37 10.63
3 0.088 81.40 18.60
4 0.086 76.97 23.03
5 0.069 63.69 36.30

Conclusion
The proposed technique is easy to use, rapid, linear, accurate, precise, reproducible, and economical. It is useful for
figuring out how much praziquantel is in a certain pharmaceutical dosage form.

Acknowledgment
The SKU College of Pharmaceutical Sciences, Anantapur provided the laboratory facilities for this research and the
authors are appreciative to Sequent Labs, Mangalore for offering Praziquantel gift sample.

References

1. ICH, Q2 (R1), Validation of analytical procedures: Text and methodology, International Conference on
Harmonization, IFPMA, Geneva, 2005

2. Validation of Analytical Procedure Methodology “ICH Harmonized Tripartite Guidelines,” 1996:1-8.

3. The European Agency for the Evaluation of medical/products. ICH Topic Q2B note for guidance on validation o.

4. analytical procedures: Methodology GPMP/ICH/281/195. 1996

5. ICH Guidance for industry, Q6B. Specifications: Test Procedures and Acceptance Criteria for Bio-technological
/Biological Products. ICH-Q6B; 1999.

6. U.S. FDA - Guidance for Industry (draft) Analytical Procedures and Methods Validation: Chemistry, Manufacturing,

and Controls and Documentation, 2000

3639


http://www.veterinaria.org/
http://www.veterinaria.org/

REDVET - Revista electronica de Veterinaria - ISSN 1695-7504
Vol 25, No.1 (2024)

http://www.veterinaria.org

Article Received: Revised: Published:

7. International Conference on Harmonization (ICH) of Technical Requirements for the Registration of Pharmaceuticals
for Human Use, Validation of analytical procedures: Methodology, adopted in 1996, Geneva
8. General Chapter 1225, Validation of compendial methods, United States Pharmacopeia 30, National Formulary 25,
Rockville, Md., MEA, The United States Pharmacopeial Convention, Inc., 2007.
9. U.S. EPA, Guidance for methods development and methods validation for the Resource Conservation and Recovery
Act (RCRA) Program, Washington, D.C.: 1995.
10. Sethi PD. Quantitative analysis of drugs in pharmaceutical formulations. 3rd ed. New Delhi: C.B.S Publication; 1997:
50.
11. Braun RD. Reprint. Croatia: Pharma med Press; 2006. Introduction to instrument analysis; pp. 2—7.
12. Armitage P, Berry G. Statistical Methods in Medical Research. 3rd ed. Oxford, UK; Blackwell:1994.
13. A.H. Beckett, J.B. Stenlake, Practical Pharmaceutical Chemistry, Fourth Edition —Part two, CBS Publications, 286-
288.
14. Dr.Ravi Sankar, Text Book of Pharmaceutical Analysis, Fourth Edition, RX publications.
15. Purnima Hamrapurkar, Priti Patil, Masti Desai, Mitesh Phale, and Sandeep Pawar. Stress degradation studies and
development of a validated stability-indicating-assay-method for determination of diacerein in presence of degradation
products.
16.S. Lakshmana Prabu, Annie Shirwaikar, C. Dinesh Kumar and G. Aravind Kumar, Simultaneous UV
Spectrophotometric Estimation of Ambroxol Hydrochloride and Levocetirizine Dihydrochloride, Indian J Pharm Sci.
2008 Mar-Apr; 70(2): 236-238.
17. Khan S,Shaikh M,AShaikh N,Agnihotri, Analytical method development and validation of UV — visible
spectrophotometric method for CNS stimulant drug caffeine, Int j pharm chem anal. 2023; 10(2):133 -136.

18. Saeid Mezail,Hazrina A. B, Hadi , Sinan Mohammed Abdullah, Development and validation of UV — vis
spectroscopic method of assay of Carbamazipine, Int j app pharm. 2019 ;11(1) : 34 — 37.

19. Priyanka Bikkasan, Titus Darsi, and Kesaraju shivaranjini, UV spectrophotometric method for estimation of
Itraconazole, world journal of pharmaceutical research. 2021; 10 (4) :1391 -1454.

20. Amber Shoaib. Hassan,Estimation and validation of Diazepam by UV — visible spectroscopy, Pak j pharm. 2011,
24(1) :11-14.

3640


http://www.veterinaria.org/
http://www.veterinaria.org/

