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Abstract:

A simple, rapid, specific and highly sensitive eco-friendly spectrofluorimetric method
has been developed for the quantification of praziquantel. A linear relationship was
found between fluorescence intensity and praziquantel concentration in the range

1-20 pg/mL in water at emission wavelength of 286 nm after excitation waveleng

according to ICH guidelines and statistical analysis of the results
accuracy and good precision with the percentage RSD values leS§\than
ectively.

praziquantel

utilized to study the in-vitro

dissolution studies of praziquantel tablet e suggested procedures could

be used for the assessment of prazi tel g substance and drug products as
well as in presence of its degradatioRjprodugts.

Key words: Praziquantel, ex n Wavelength — 263nm, emission wavelength — 286

nm, dissolution, force rad :
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Introduction

Chemically, praziquantel is 2-cyclohexanecarbonyl-1H,2H,3H,4H,6H,7H,11bH-
piperazino [2,1-a] isoquinolin-4-one (Fig.1). It comes under the category of
anthelmintic, used for the treatment of schistosome and many cestode infestatiop

Schistosomiasis is a parasitic disease caused by worms that penetrate the sk

-

g HPLC and

trofluorimetric

people through water. Praziquantel is the only drug for treatment of schistg

Praziquantel is effective and safe. Work is ongoing to expand the

praziquantel in young children as well* 2],

The extended literature survey revealed that few analytical meih
HPLC-MS) reported for estimation of praziquantel®-71,
method was reported for praziquantel quantification i g urine. As the
method was complicated because drug chemical deé with dansyl chloride,
which involved various solvents with many procedures. keeping above
points into consideration we attempted ith @n objective to develop a simple
method for praziquantel quantification_iasphapnaceutical dosage forms in presence of
degradation products and in-vitro digsolutiofl samples. Spectrofluorimetry has implicit
a foremost role in drug analys;j s greater sensitivity, furthermore specific
than absorption spectrop o@luorimetry involve in the estimation of drug
solution at two wavel & lon and emission in fluorescence; an emission
by

nning the emission monochromator at determined

spectrum is acqui

emission wav ), at a particular excitation wavelength (Aex)13l.

Nowada i tests are routinely used in the pharmaceutical industry in a wide
variety Of appli€ations, to identify which sort of formulation will produce the best results

to release products to the market, to verify batch-to-batch

ilityl415] International conference on harmonization (ICH) Q1A guidelines
ted procedures to carry out stress degradation studies to ensure high quality,
ty and efficacy of the pharmaceutical product during its storage. Forced
degradation (FD) study/ Stress testing is a process in which the natural degradation
rate of a pharmaceutical product is increased by the application of an additional stress.

It is an important part of the drug development process as it provides knowledge about



the degradation chemistry of drug compounds to develop stability-indicating analytical

methods and characterization of degradation products!'€l.

Keeping all these points into consideration, the present work was attempted with the
objective to develop and validate the simple spectrofluorimetric method for
quantification of praziquantel in pharmaceutical dosage forms. The application of
proposed method to study the in-vitro dissolution profiles of praziquantel and fu
extended to stress degradation studies of praziquantel, degradation kineti Q

calculated.

MATERIALS AND METHODS

Chemicals and reagents

All chemicals and reagents were of analytical grade. Praziquante %) pure was

(Zenticide) were obtained from local pharmacies. Gla
ethanol, methanol, hydrochloric acid (36.46 osphoric acid, sodium
hydroxide, hydrogen peroxide,
formamide(DMF),acetonitrile and potas [ en phosphate were purchased
from SD Fine Chemicals Ltd., Mu l, Ind
buffers (pH 3.7-4.7) and phosphate Quffers fpH 5.8-7.8) were prepared as per Indian

ries of buffer solutions of acetate

Pharmacopeial'l.

Instrumentation

-cabinet (Bio-Technics, India) were used for the study.

Preparation of standard stock solutions

Praziquantel pure drug of 10.0mg was weighed and decamped into 10.0 mL

volumetric flask and dissolved in methanol. The flask was shaken and volume was



contrived up to the mark with distilled water. 0.1 mL of prepared solution was diluted

to 10.0 mL with distilled water to attain praziquantel end concentration of 10.0 ug/mL.

Construction of calibration graph

The standard stock solution of praziquantel (100 pg/mL) was used to prepare set of

diluted standard solutions of various concentrations (1-20 pg/mL) prepared by pipetting

appropriate volumes (0.1, 0.5, 1, 1.5 ,2 mL) of stock solution into 10.0 mL volumg
flasks and adjusting the volume to mark with distilled water. These solutions

scanned in Spectro fluorimeter at Aex of 263 nm.

Determination of praziquantel in tablet dosage form (assay)

Twenty tablets of marketed formulation (Zenticide®), each 00 mg of
praziquantel were taken and accurately weighed. Average weig ermined and
crushed into fine powder. An accurately weighed protusi Jer equivalent to
10.0 mg praziquantel was transferred to a 10.0 m [ “Methanol was
added to this volumetric flask and sonicated for 15 " flask was shaken and
volume was made up to the mark with water. oye solution was filtered through
whatmann filter paper (No.41). From th € in@l concentration of solution was
prepared for the estimation of drug c proposed method.

Dissolution studies
Dissolution testing of praziq let formulation (Zenticide®) was carried out in
0.1M HCI (900 mL) co in of sodium lauryl sulphate according to the FDA

dissolution data basgjusin ddle apparatus (Type 2) at 50rpm and 37x0.5°C for 60
min. Sampling aliquotsef 5.0 mL were withdrawn at 10, 20, 30, 40,50 and 60 minutes,

®

aftest time, sample aliquots were filtered, diluted with water and

reconstituted qual volume of the fresh medium to maintain the sink conditions.
At the f
quantifi Samples withdrawn were evaluated with regression equation of

templated analytical technique for quantification of dissolved drug followed by plot

counter to time.
ed Degradation studies

orced degradation studies were carried out by exposing the sample solution to stress
conditions like acidic, alkaline, thermal, oxidative and UV effects.

Sample solution (10 ug/ mL) was prepared by adding 1.0 mL of stock solution and 2.0
mL of 5M HCI to 10.0 mL volumetric flask. Then the volumetric flask was kept under
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60°Creflux conditions for 5 h and neutralized with 5M NaOH then volume was made up
to the mark with distilled water. Similarly, alkaline degradation (5 M NaOH), oxidative
degradation (1% H202) and for thermal degradation (heated at 105° C) were
performed. UV degradation was performed with 10 mg of praziquantel placed in UV
cabinet at short wavelength (254 nm), then subjected to proposed sample procedure

and fluorescence intensity was measured for every 1 hr upto 24hr.

RESULTS AND DISCUSSION

Selection of wavelength
To attain sensitive and specific spectrofluorimetric method
praziquantel, several solvent systems were investigated such

ol, di methyl

sulfoxide (DMSOQO), ethanol, di methyl formamide F) and "glaeial acetic acid.

Fluorescence intensity was higher in methanol- wa
systems (Fig.2) and exhibits native fluorescence at e ve length 286 nm after
excitation at 263 nm in the presence of polyc system like pyrazino and
isoquinolin rings with more 1T electro ig Hence methanol- water (1:9) was
selected as solvent for quantificatj ed degradation studies and in-vitro

dissolution studies of praziquantel.

Analytical method validati
Linearity and Range
The linearity was ied itatively by running the plot; at several concentrations

that amplitudes gradually changed (increased) at 286 nm

(Fig.4), this

linearityfwas a

ace evidence on the suitability of the method for analysis. The
ed by the regression equation of calibration curve further the data

iopfequation of calibration curves were proclaimed in Table 1 and Fig.5,

electivity

Fluorescence spectrum attained from the commercial formulation solution was
compared with the spectrum of standard solution (praziquantel). Both commercial

formulation spectrum and the standard solutions spectrum were superimposed;
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denoted no interference from excipients with response of praziquantel at analytical

wavelength286 nm. Hence the method was found to be specific and selective.

Accuracy (Recovery studies)
The accuracy was assessed by standard addition method at three distinct levels (80%,

3

100% and 120%) of standards coalesced to commercial tablets in triplicate anon

mean of percentage recoveries, % RSD values was computed and proclaimed in Te

2. The % RSD values at relevant concentration level was 2 and % reg
praziquantel were assessed to be in the range of 99 — 101 and thus

accuracy of the method!"8l.

Precision

Intra-day and inter-day precision harmony was appraiseéd as per | guidelines, in

which samples containing praziquantel (5/10 and 15 ere analyzed six times
on the same day (intra-day precision) and f Secutive days (inter- day
precision), anon % RSD was calculate S f imfra-day and inter-day precision
data were proclaimed in Table 3, it reve th re was no significant distinction
between the % RSD values of intr

ay a r-day analysis, which indicates the

contemplated method, is highl

Limit of detection (LG, limit Or quantitation (LOQ)
Limit of detection (L andW@imit of quantification (LOQ) parameters were discretely

rd calibration curve, results proclaimed in Table 1.

e C mplated method was employed to the assay of commercial tablets
Zenticide®), containing praziquantel (600 mg). The results were correlated with
equent labelled amounts and proclaimed in Table 4, best peaks of the assay in
blets found to be 100.1(% RSD < 2), which indicates the accuracy of the proposed

method.



In-vitro dissolution testing

Dissolution studies on praziquantel tablets were enforced under the FDA dissolution
test medium as USP dissolution apparatus type 2 containing 900 mL of 0.1 M HCI with
2.0 mg of sodium lauryl sulphate as dissolution medium at a paddle speed of 50 rpm
at temperature 37 + 0.5 °C. These results and profiles were proclaimed in Fig6,
revealed that amplified than 95% of praziquantel was dissolved from the tablet dos

form.

Forced degradation studies

The stability of praziquantel was studied to elucidate the t stability
characteristics of it in terms of fluorescence intensity in the e\ of acid/alkali
hydrolysis, oxidative, thermal and UV light, anon cdUnter the plofib€tween % drug

degraded Vs time interval. The degradation was obsg 81 % up to 60
min) and SMNaoH (1.0 % up to 60 min) and 1% H2Qz
was no evidence of degradation under UV ermal conditions (data not
shown). The acidic and oxidative degra obgerved that relative fluorescence
intensity decreased gradually with in e ting time (Fig 7). Countered the plot
between logarithmic concentration inst tilne shown in Figures 8 & 9 and calculated

the half-life and first order rat acid and oxidative degradation (Table 5).

CONCLUSION

The contemplate ectrofluorimetric method has the advantages of being
economical, itive, specific and extraction free for quantification of
praziquantel i and in-vitro dissolution samples. Furthermore, the work was also

utilized #0 study de€gradation kinetics of praziquantel under stress conditions as per

ines¢Fortunate, considerable degradation was observed and calculated the

ant, half-life under acidic and oxidative stress conditions were calculated.

loy fruitfully for quantification of praziquantel in tablet dosage form, in-vitro
Issolution samples without any interference and in the presence of degradation

studies.



ACKNOWLEDGMENT

The authors are thankful to the management and Principal Dr CVS Subrahmanyam,
of Gokaraju Rangaraju College of Pharmacy for providing facilities for this research

work.

REFERENCES

1. The United States Pharmacopoeia 26 National formulary 21, Asian edi
Rockville: USP Convention, Inc. 2006.

2. British Pharmacopoeia. 6" ed. Volume Il. British Pharmacopo Co on,
London,2008.

3. R.S. Shah, S.dey, P. Pradhana, H.K.Jaina, M.U.
validation for simultaneous estimation of albendazolgiand praziq el in bulk and
in a synthetic mixture,J. TaibahUniv.Sci.8(2014) ¢ @

vglopment and validation of an

nesh,Meth lopment and

4. F.L.D. Pontes, R. Pontarolo, F.R. ,Cam
HPLC-MS/MS method for simultan
praziquantel, pyrantelpamoate a ate pounds in fixed dose combination
for veterinary use, Asian J. PharmiClin. Res. 4(2013) 191-200.

ation of ivermectin, febantel,

5. H. Hashem, A.E. Ibrahim, héhawee, A rapid stability indicating LCmethod for
determination of pr. ant esence of its pharmacopoeial impurities, Arabian
J. Chem. 6 (2014)1194-

ma, M. Vila, O. Paganelli, Development and evaluation of

dispersions in sodium starch glycolate,Trop. J.Pharm. Res.

ignaduzzo,Maria A. Operto, Patricia M. Castellano, Development and
Validation of a Dissolution Test Method for Albendazole and Praziquantel in Their
bined Dosage Form, J.Brazil.Chem.Soc.vol.26 No.4 (2015) 729-735.

. A. GomezHens, Modern aspects of fluorimetry as applied to clinical chemistry, Pure
& Appl.Chem. 63(1991) 1083-88.



9. I. Fawzia, M.K. Sharafel -din,M. Ibrahim Eid, M.E. KamelWahba, Validated
stabilityindicating spectrofluorimetric methods for the determination of ebastine in

pharmaceutical preparations, Chem. Cent. J.5 (2011) 1-14.

10.D. Patra, A.K. Mishra. Recent developments in multi-component synchronous

fluorescence scan analysis, Trends Anal. Chem.21 (2002) 787-797.

11.A.E. Andrade, G.D. Armas, J.M. Estela, V. Cerda, Critical approach to synchro
spectrofluorimetry, Trends Anal. Chem.29 (2010) 885-901.

12.F. Belal, A.E. Brasy, N.E. Enany, M.Tolba, Conventional and
synchronous fluorimetric determination of ethamsylate in
preparations and biological fluids- application to stability
21(2011)1371-1384.

13.A. Kavitha, D.V.Durga, S.H.Bindu, K. Eshvendar, N¥haleel, P. umolu, Forced

degradation studies, quantification and in-vitro di$

spectrofluorimetry, Asian J. pharm.Clin. Res

14.D.M. Brahmankar, S.B. Jaiswal, Bio ticsfand pharmacokinetics, first ed.,
Vallabh Prakashan, New Delhi, 20

15. C.V.S. Subrahmanyam, Physicaljgharmaceutics, second ed., VallabhPrakashan,
New Delhi, 2005.

16.International Con e o armonization, Harmonized Tripartite Guideline,

Substances and Products, Q1 A (R2) 2003.

7" ed. Ghaziabad. The Indian Pharmacopoeia

Conference on Harmonization, Harmonized Tripartite Guideline,
jon of Analytical Procedures, Text and Methodology, Q2 (R1) 2005.

10



==

Fig.1. Chemical structure of praziquant

L
o

s
o

[~]
o

Fluoroscence Intensity
w
o

[y

ct of various solvents on fluorescence intensity of praziquantel

11



15.000

7.500

Intansity

450.0

250.0 260.0
Wiavelength (nmd

15, OO

Wave length (nm)

4. Linearity spectra of praziquantel at 286 nm (1-20 yg mL")

12



y=0.574x+ 0.409
R?=0.996

intensity
(s3]
1

0 5 10

=

20

Concentration (ng/mkL)

~ O

Fig.5. Linearity plot of zi

Cumulative % drug released

10 20 30 40 50 60

Time (min)

.6. Cumulative % drug release of praziquantel from zenticide tablets

13



Fi

% Drug degraded

QO

basic (-+—)

0.8

0.6

0.4

og Concentration {(ng/mkL)

10 20 30 40 50

Time (min)

60

. Plot of praziquantel degradation in the presence of 5 N HCI solution

14



9 < ©
IS <) ta
|

Log concentration {ng/mL)

o
o

0
0 10 20 30 40 6
Time {min)
Fig.9. Plot of praziquantel degradation in the pr: of 1% H2@p solution

Table 1. Optimized r proposed method

et Value

Excigation length (nm) 263
ionWavelength (nm) 286

ty range (ug ml™!) 1-20

imit of detection (ug ml™) 0.27
Limit of quantification (ug ml™") 0.81
Correlation coefficient (r?) 0.996
Slope (m) 0.574
Intercept (c) 0.409

Regression equation Y=0.574x+0.409
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Table 2. Accuracy (% recovery) of proposed method

Theoretical Concentration % Amount
. Recovery found %
Formulation o Content 1 Recovered .
Level (%) (ng ml') (ng ml") (mean £SD) R

(Mean= SD)

80 18 17.93 £0.072

zenticide® 100 20 20.12 +£0.164
120 22 22.45 +0.390

b-Inter-day reproducibility was quantif i erent standards of each
concentration for three consecutiv, ys:

Int Inter-day
Theoretical
concentration Concentration
I ' y
(ng ml™) RSD  (Mean® £S.D) 7o RSD

5 +0.018 0.36 5.0+0.016 0.32

9.8 £0.0169 0.17 9.9 £0.024 0.24
15 15.1 £0.023 0.15 14.9 +£0.035 0.23
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Table 4. Assay results of marketed tablets of praziquantel

Praziquantel
Formulation
Label Amount found (mg) %
claim % Assay RSD
(mg) (Mean £ SD) (n=3)
Zenticide 600 600.8 £0.08 100.1% 0.

Table 5. Results of the degradation study of praziquantel undg
conditions on the kinetic parameters of praziqua

xidative

Degradation condition Reaction Rate constant alf Life ¢ (t1/2, min)
min)

Acidic Degradation (5N 0.027

HCI, 60°C)

Oxidative Degradation ( 1% 0.030 23

H20»)

N
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