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Abstract : A new simple,  selective,  linear,  precise and accurate  RP-HPLC Cleaning   method
was developed and validated for rapid for the residual determination of triclabendazole by RP-
HPLC in veterinary active pharmaceutical ingredients bulk drugs was developed and validated.
Isocratic elution at a flow rate of 1.5ml per minute was employed on a waters symmetry C18
(250x4.6)mm, 5µmat 30ºc temperature. The mobile phase consisted of Acetonitrile: Water
70:30 (v/v). The UV detection wavelength was at 254nm.Linearity was observed in
concentration range of 0.2-15ppm. The retention time for triclabendazole was 4.933 min. The
method was validated as per the ICH guidelines. The proposed method can be successfully
applied for routine analysis in bulk cleaning samples of triclabendazole in veterinary active
pharmaceutical Ingredients.
Key words: Triclabendazole,Validation, Residual determination, RP-HPLC.

Introduction :

Triclabendazole (MF:C14H9Cl3N2OS ) (Fig. 1) is a Verterinary Anthelmintic(Wormer) compound
belonging to the chemical class of the benzimidazoles.The benzimidazole drugs share a common molecular
structure, triclabendazole being the exception in having a chlorinated benzene ring but no carbamate group.
Benzimidazoles such as triclabendazole are generally accepted to bind to beta-tubulin and prevent the
polymerization of the microtubules of which they are part. Triclabendazole was initially only developed as an
oral route drug, and displays high efficacy against both immature and adult liver flukes. Since late 1990s,
triclabendazole became available as a generic drug, as patents expired in many countries. Many products were
developed then. Among them, Trivantel 15, a 15% triclabendazole suspension, was launched by Agrovet
Market Animal Health in the early 2000s. In 2009, the first triclabendazole injectable solution (combined with
ivermectin) was developed and launched, also by Agrovet Market Animal Health. The product, Fasiject Plus, a
triclabendazole 36% and ivermectin 0.6% solution, is designed to treat infections by Fasciola hepatica (both
immature and adult liver flukes), roundworms and ectoparasites.It is abundantly used on sheep, goats and cattle,
mostly in drenches, seldom in the form of tablets, boluses, etc.It is not used on pig, poultry, dos or cats.It is
often used in mixtures, together with a broad-spectrum nematicide (e.g. abamectin, albendazole,
Triclabendazole, ivermectin, levamisole) to add efficacy against roundworms.Never use products for livestock
on dogs and cats, unless they are explicitly approved for both livestock and pets. Pets may not tolerate livestock
formulations.1-10
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Fig. 1: Structure of Triclabendazole

IUPAC NAME :5-Chloro-6-(2,3-dichlorophenoxy)-2-(methylthio)-1H-benzimidazole MF: C14H9Cl3N2OS

Toxicity :

Despite being widely used as a dewormer in many species, toxicity has been reported. Triclabendazole
is highly toxic to fish and moderately toxic to birds.Not being used in crop pesticides or in public hygiene,
knowledge on its environmental fate and impact is very scarce. Nevertheless, it can be assumed that correctly
used in livestock triclabendazole is unlikely to be detrimental for the environment, including coprophagous
insects. Triclabendazole is not used in dogs or cats.Triclabendazole is used in human medicines.
Triclabendazole is not used in crop pesticides.Triclabendazole is not used in public or domestic hygiene as a
biocide. Click here for technical and commercial information on triclabendazole.11-15

Acute Toxicity and Tolerance of Triclabendazole

LD50 acute, rats, p.o.>5000 mg/kg,LD50 acute, rats, dermal >4000 mg/kg,LD50 acute, rabbits, p.o.
206 mg/kg. Safety margin Cattle: ~15,Sheep: ~20Therapeutic margin: 10 to 20.Cattle and sheep tolerate up to
100 mg/kg without toxic symptoms. In sheep, single doses >100 mg/kg caused loss of appetite and slightly
increased blood levels of urea and alpha-globulins. A single dose of 200 mg/kg caused loss of appetite, transient
weight loss and slight motor disturbances. At 50, 100 and 200 mg/kg a slight weight increase of the liver was
recorded. As a general rule, sheep, goats and cattle tolerate triclabendazole very well15-18

Experimental

Chemicals and Reagents

All  HPLC  SOLVENTS  used  like  Acetonitrile,  ammonium  acetate  which  are  of  HPLC  grade  were
purchased from Thermo scientific (Qualigens) & E.Merck, Mumbai, India. Working standard of
Triclabendazole was obtained from well reputed research laboratories.

Cleaning method for the residual determination :

Cleaning Validation is the methodology used to assure that a cleaning process removes residues of the
active Pharmaceutical ingredients of the Product manufactured in a piece of equipment(Like Recator).All
residues are removed to predetermined levels to ensure the quality of the next product.

Today manufactured is not compromised by waste from the previous product and the quality of future
products using the equipment ,to prevent cross-contamination and as a GMP requirement .Now a days the
regulatory authorties of all countries like U.S.Food and Drug Administration (FDA) strict regulation about the
Clening  Validation procedures.

Instrumentation and analytical conditions

Selection of suitable mobile phase

The mobile phase for the analysis of Cleaning Method Validation for Residual Determination of
TRICLABENDAZOLEwas set by injecting different ratio’sof Acetonitrile (Make-MERCK. SF8SF80771),
HPLC Grade Water ( Make-MERCK) and Methanol is used as diluent. The selected mobile phase ratio
wasAcetontrile: HPLC Water  is 70:30(v/v) .The selected mobile phase has given a sharp peak with low tailing
factor(1.03) i.e. <2.20.21
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Fig. 2: Standard Chromatogram

The analysis of the drug was carried out on Agilent HPLC Model -1200 series containing Quarternary
pump, variable wave length programmable UV/visible detector and Auto injector  with up to  1μl- 1000μl loop,
Column oven Modules.Chromatographic analysis was performed using Waters symmetry C18 (250x4.6)mm,
5µmat 30ºc temperature. Sartorius  electronic balance (CP-225D) was used for weighing. Isocratic elution with
,Acetonitrile,HPLC Grade water  70:30 (v/v) was selected with a flow rate of 1.5 ml per minute.The detection
wavelength  was  set  at  254  nm with  a  runtime  of  10  min.  The  mobile  phase  was  prepared  freshly  and  it  was
degassed by sonicating for 5 min before use. The column was equilibrated for at least 30min with the mobile
phase flowing through the system. The column and the HPLC system were kept at 30ºc temperature.
Preparation of Stock, working standard solutions and Sample solutions .100mg of TRICLABENDAZOLE was
weighed and transferred (working standard) into a 100ml volumetric flask. The diluent methanol was added and
sonicated to dissolve it completely and made up to the mark with the same solvent. Further 1ml of the above
stock solution was pipetted into a 100ml volumetric flask and diluted up to the mark with diluent. The contents
were mixed well and filtered through Ultipor N66 Nylon 6, 6 membrane sample filter paper. The calibration
curve was plotted with the concentrations of the 15 to 0.2 ppm working standard solutions. Calibration solutions
were prepared and analyzed immediately after preparation.

Method Validation procedure

After the completion of HPLC method development, the objective of the method validation is to
demonstrate that the method is suitable for its intended purpose as it is stated in ICH guidelines. The method
was validated for System suitability, Precision, Specificity, Linearity, Limit of detection and Limit of
quantification,Recovery.19,23-31

System Suitability& Precision Parameter

To verify that analytical system is working properly and can give accurate and precise results, the
system suitability  & Precision parameters are to be set.System suitability &Precision  tests were carried out
on freshly prepared 10 ppm standard  solutions of Triclabendazole and it was calculated by determining the
standard deviation of Triclabendazole  standards by injecting standards in six replicates at 10 minutes interval
.The values of % RSD prove that the method is accurae&precise and acceptance criteria is not more than 5.0%
for absorbance  response ,not more than 1.0% for retention time.The values were recorded inTable1.

10 ppm standard preparation:Weigh about 50.13 mg of Triclabendazolestandard into a 50mL
volumetric flask dissolve and diluted volume with diluent. Take 1 mL of above solution into the 100 mL
volumetric flask and make up to the mark with diluent.
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Table1: System suitability &Precision  parameters

Injection No.: Area Retention time Tailing Factor
1 1665473 4.993 1.18
2 1663443 4.993 1.17
3 1672495 4.933 1.17
4 1663714 4.933 1.18
5 1655816 4.937 1.16
6 1654722 4.933 1.18

Average 1662730 4.715 1.17
Standard deviation 6644.111 0.0 0.008

% RSD 0.40 0.38 NA
Acceptance criteria NMT 5.0% NMT1.0% NMT 2.0%

From the above tabulated data, it can be concluded that the system suitability & Precision parameters
meets the requirements of method validation.

SpecificityParameter
Specificity is the ability of analytical method to assess the analyte in the presence of components that

may be expects to be present, such as impurities, degradation products and matrix components.

Specificity tests were carried out on  above prepared 10 ppm standard  solution of Triclabendazole and
it was determining by injecting  blank, blank with swab stick and specify solution (standard solution) for
Triclabendazole material at 0.01 mg/mL.

Table2:Specificity parameters

Peak name RT
Blank No peaks

Blank with swab stick No peaks
Standard solution 4.993
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Fig. 3: Blank With Swab Stick
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Fig. 4: 10ppm Standard  Chromatogram
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From the above data Table2, Proves that method is specific tahatis  there is no interference of blank peaks in
TriclabendazoleStandard solution .

Linearity

The linearity of an analytical method is its ability to elicit test results that are directly or by a well-
defined mathematical transformation, proportional to the concentration of analyte in sample within a given
range.

The developed method has been validated as per ICH guidelines the  Standard solutions of
Triclabendazolein the mass concentration range of 0.2 ppm to 15 ppm was injected into the chromatographic
system. The chromatograms were developed and the peak area was determined for each concentration of the
drug solution. Calibration curve of Triclabendazolewas obtained by plotting the peak area ratio versus the
applied concentrations ofTriclabendazole. The linear correlation coefficient was found to be 0.999.The Values
& Calibration curve were recorded inTable3&Fig. 5,6,7,8,9,10,11,12&13,14.

Preparation of TriclabendazoleStock solution &Linearity Solutions:

Weighed 100.24mg of working standard into 100 mL volumetric flask dissolved and diluted up to the
mark with diluent.Preparation of different levels of concentrations.

Table 3: Linearity different levels of concentration

Concentration
in ppm

Stock Solution to
be added

Volume make up to

0.2 0.02 100
0.5 0.05 100
1.0 0.10 100
3.0 0.30 100
5.0 0.50 100
8.00 0.80 100
10.0 1.00 100
13.0 1.30 100
15.0 1.50 100
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Fig. 05:  0.2PPM Standarad                                   Fig. 06:0.5PPM Standarad
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Fig. 07:1.0 PPM Standard Fig. 08:3.0 PPM Standard
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Fig. 09:5.0 PPM Standard                                    Fig. 10:8.0 PPM Standard
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Fig. 11:10.0PPM Standard                                 Fig. 12:13.0 PPM Standard
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Table 4: Linearity parameter

Trial number Actual concentration(ppm) Area response
1 0.2 40355
2 0.5 93101
3 1.0 192161
4 3.0 530183
5 5.0 877162
6 8.0 1498449
7 10.0 1699488
8 13.0 2195452
9 15.0 2490560

Slope 166904742.1
Correlation coefficient 0.999288
Regression Coefficient 0.998576

Fig. 14: Calibration curve for Linearity

Table 5: Residual output for  Linearity parameters

RESIDUAL OUTPUT
Observation Predicted Y Residuals

1 34082.78902 6272.210976
2 85206.97256 7894.02744
3 170413.9451 21747.05488
4 511241.8354 18941.16464
5 852069.7256 25092.2744
6 1363311.561 135137.439
7 1704139.451 -4651.451196
8 2215381.287 -19929.28655
9 2556209.177 -65649.17679
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Fig. 15 : Residual Plot for  Linearity parameters

From the above data, it is clear that the area response vs concentration in mg/mL of Triclabendazole is
linear in the range of interest. The correlation coefficient and regression coefficient calculated from regular plot
is greater than 0.999.Hence the method is linear for the residual determination of Triclabendazole.

Limit of Detection & Limit of Quantification:

Limit of detection is the lowest amount of analyte in a sample that can be detected, but not necessarily
quantitated, under the stated experimental conditions.

Limit of quantification is the lowest amount of analyte in a sample that can be quantitated with
acceptable precision, under the stated experimental conditions.

LOD = (3.3 X Residual standard deviation) / slope.
LOQ=(10X Residual standard deviation) / slope .

Acceptance criteria:

The % RSD for area response of Triclabendazole six replicates at LOQ level should be NMT 10.0%.

Performed a regression analysis of the linearity data with concentration vs mg/mL on X-axis.Calculated
the residual standard deviation of the Y data. Calculated the slope of the linearity curve generated with
concentration on X-axis and area response on Y-axis from Table3,Table4 & Fig. 4

Calculate the LOD/ LOQ as follows:

Table6: LOD&LOQ Theoretical Results

Triclabendazole
Theoretical LOD in mg/mL 1.1ppm
Theoretical LOQ in mg/mL 3.2ppm

Preparation of LOD Solution:

0.11mL of  Triclabendazole stock solution taken into 100 mL volumetric flask and diluted up to the
mark with diluent. Injected in triplicate. The LODExperimentalResults are recorded in Table6 & Fig.16, 17
&18.
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Fig. 16: LOD 1.1 ppm Solution-1                           Fig. 17: LOD 1.1 ppm Solution-2
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Fig. 18: LOD 1.1ppm Solution-3

Table7: LOD Experimental Results

Preparation of LOQ Solution:

0.32 mL of Triclabendazole stock solution taken into 100 mL volumetric flask and diluted up to the
mark with diluent.Injected in six replicates. The LOQ Experimental  Results are recorded in Table7 & Fig.19,
20, 21, 22, 23 & 24.
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Fig. 19: LOQ 3.2 ppm Solution-1                              Fig. 20: LOQ 3.2 ppm Solution-2

Trial Area response S/N Ratio
1 181748 3.1
2 180874 3.2
3 181577 3.0
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Fig. 21: LOQ 3.2 ppm Solution-3                          Fig. 22: LOQ 3.2 ppm Solution-4
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Fig. 23: LOQ 3.2 ppm Solution-5
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Fig. 24: LOQ 3.2 ppm Solution-6

Table8: LOD Experimental Results

LOQ Solution precision:

     Injection number Area response S/N Ratio
1 547355 9.8
2 549557 9.7
3 545481 9.6
4 546410 9.8
5 546314 9.9
6 545730 10.0

% RSD 0.27% 10.0
Acceptance criteria NMT 10.0% 9.8

From the above precision results it can be concluded that the cleaning method validation is precise at
LOQ concentration (3.2 ppm) & LOD concentration (1.1ppm) level.
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Recovery study:

To study of the reliability, suitability and accuracy of the method recovery experiments were carried out
for Cleaning Method Validation for Residual Determination of Triclabendazoleare broadly classified into two
stages.

1) Swab method 2) Rinse method.

Rinse recovery:

The rinse recovery of the sampling method shall be established by spiking a solution of known
concentration on both stainless surface and glass plate. Recovery the spiked sample from the surface by
rinsing the surface with the sampling agent.

Preparation of spiking solutions :

Preparation of  Rinsed spiking solution :

Weighed about100.38mg of test sample taken into 100 mL volumetric flask dissolved and diluted with
diluent. Further   10 mL of this solution diluted to 100 mL with diluent.Take 10 mL of the above solution into
100 mL volumetric flask. Dissolve and dilute up to the mark with diluent, Mix well.

Rinse recovery study on stainless plate:
Select three cleaned and dried 10 x 10 cm surface area stainless steel plates. Spread 10 mL of spiking

solution on dried 10 x 10 cm surface area steel plates, taking utmost care to avoid any spillage. Dry the plate at
room temperature.

Using 100 mL of accurately measured diluent recover the test sample from 10 x 10 cm surface area
stainless steel plate, by gentle swirling. Filter and inject into HPLC. Perform the excersie in triplicate.

Rinse recovery study on glass plate:

Select three cleaned and dried 10 x 10 cm surface area glass plate. Spread 10 mL of spiking solution
on dried 10 x 10 cm surface area glass plate, taking utmost care to avoid any spillage. Dry the plate at room
temperature. Using 100 mL of accurately measured diluent recover the test sample from 10 x 10 cm surface
area glass plate, by gentle swirling. Filter and inject into HPLC. Perform the exercise in triplicate.

Table 9: % Rinse recovery Results

Finally Recorded the area of test sample in the Rinse recovery  on stainless plate & glass plate in
Table 9 .

Swab recovery:
The swab recovery of the sampling method shall be established by spiking a solution of known

concentration on stainless steel surface. Recover the spiked sample from the surface by swabbing the surface
using swab stick with the sampling agent.

Preparation of Swab spiking solution :
Weighed about100.59mg of test sample taken into 100 mL volumetric flask dissolved and diluted with

diluent. Further   10 mL of this solution diluted to 100 mL with diluent. Take 10 mL of the above solution into
100 mL volumetric flask. Dissolve and dilute up to the mark with diluent. Mix well.

% Rinse recovery
S. No.: Type % Recovery Mean % Recovery SD % RSD

1 87.08
2 88.43
3

SS Plate
86.79

87.43% 0.88 1.00%

4 88.57
5 86.98
6 Glass plate 89.07

88.21% 1.09 1.24%
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Swab recovery study on stainless plate:

Select three cleaned and dried 10 x 10 cm surface area glasplates. Spread 10 mL of spiking solution
on dried 10 x 10 cm surface glass plates, taking utmost care to avoid any spillage. Dry the plate at room
temperature.

Using 100 mL of accurately measured diluent recover the test sample from 10 x 10 cm surface area
glass plate, by gentle swirling. Filter and inject into HPLC. Perform the exercise in triplicate.

Finally Recorded the area of test sample in Swab recovery  on stainless plate & glass plate in Table
10.

Table10: % Swab recovery Results

% Swab recovery
S. No.: Type % Recovery Mean % Recovery SD % RSD

1 89.22
2 89.29
3

SS Plate
89.13

89.21% 0.08 0.09%

4 89.16
5 88.97
6 Glass plate 89.56

89.23% 0.30 0.34%

From the above results it can be concluded that % Rinse & % swab recovery on SS plate and glass
plate is consistently above 80.0%.The values obtained above are in good agreement in terms reliability,
suitability and accuracy of  the proposed method.

Record of analysis For Triclabendazole cleaning samples:

A triplicate  Triclabendazolecleaning samples are run Succesfully by using this method and The
Experimental  Results& Chromatograms are recorded in   Figs.25,26 ,27,28& 29.
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Fig. 25:BalnkFig. 26:10 ppm Standard Chromatogram
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Fig. 29:3rd Sample Chromatogram

 From the above chromatograms or Figures, it is observed that there is absence of triclabendazole
content in triplicate bulk cleaning samples .Hence proved this metheod is applicable for triclabendazole bulk
cleaning samples

Result and Discussion:

Optimization of the chromatographic conditions The nature of the sample, its molecular weight and
solubility decides the proper selection of the stationary phase. The drug Triclabendazole being non-polar is
preferably analyzed by reverse phase columns and accordingly C18 column was selected. So the elution of the
compound from the column was influenced by polar mobile phase. The concentration of the Acetonitrile and
HPLC Grade Water were optimized to give symmetric peak with short run time based on asymmetric factor
and peak area obtained. Different mobile phases were tried but satisfactory separation, well resolved and good
symmetrical peaks were obtained with the mobile phase Acetonitrile, HPLC Grade Water70:30 (V/V). The
retention time of TRICLABENDAZOLEwas found to be 4.933 min, which indicates a good base line. The
RSD values for accuracy and precision studies obtained were less than 2% which revealed that developed
method was accurate and precise. The system suitability and validation parameters are given in Table 1. The
high percentage of recovery of TRICLABENDAZOLE was found to be 80.0% indicating that the proposed
method is highly accurate.

Conclusions:

 A validated RP-HPLC method has been developed for Cleaning Method Validation for Residual
Determination of TRICLABENDAZOLE Cleaning samples. The proposed method is simple, rapid, accurate,
precise and specific.Its chromatographic run time of 10 min allows the analysis of a largenumber of
Cleaningsamples in short period of time. Therefore, it is suitable for the routine analysis of Triclabendazole
Cleaning samples in Veterinary Active pharmaceutical Ingredients bulk drugs.

References

1. World Health Organization. Triclabendazole and fascioliasis—a new drug to combat an age-old
disease. Geneva: World Health Organization Press Office; 1998. Fact Sheet No. 191.

2. Triclabendazole and trematode worm infections. Drugs Quarterly 1997; 1(1): 38-9.
3. Abdul-Hadi  S,  Contreras  R,  Tombazzi  C,  et  al.  Hepatic  fascioliasis:  case report  and review. Rev Inst

Med Trop Sao Paulo 1996; 38(1): 69-73.
4. Reynolds JEF, editor. Martindale, the extra pharmacopeia. 31st ed. London: The Pharmaceutical Press;

1996. p. 127.
5. Coles GC. Anthelmintic activity of triclabendazole. J Helminthol 1986; 60(3): 210-2.
6. Bennett JL, Kohler P. Fasciola hepatica: action in vitro of triclabendazole on immature and adult stages.

ExpParasitol 1987; 63(1): 49-57.
7. Wessely K, Reischig HL, Heinerman M, et al. Human fascioliasis treated with triclabendazole

(Fasinex) for the first time. Trans R Soc Trop Med Hyg 1988; 82: 743-5.



I V Kasi Viswanath et al /International Journal of ChemTech Research, 2016,9(5),pp 507-520. 520

8. Apt W, Aguilera X, Vega F, et al. Treatment of human chronic fascioliasis with triclabendazole: drug
efficacy and serologic response. Am J Trop Med Hyg 1995; 532-5.

9. Faria SLS. Control quimioterapeutico contra Fasciola hepatica en bovinos, en unazonaendemica con
infestaciontodo el ano. Guanare, Universidad Nacional Experimental de Los Llanos
OccidentalesEzequiel Zamora UNELLEZ; 1994. p. 1-107.

10. Yoshimura H. Teratogenic evaluation of triclabendazole in rats. Toxicology 1987; 43: 283-7.
11. Hammouda NA, El-Mansoury ST, El-Azzouni MZ, et al. Therapeutic effect of triclabendazole in

patients with fascioliasis in Egypt: a preliminary study. J Egypt SocParasitol 1995; 25(1): 137-43.
12. Loutan  L,  Bouvier  M,  Rojanawisut  B,  et  al.  Single  treatment  of  invasive  fascioliasis  with

triclabendazole. Lancet 1989; 2: 383.
13. Abramowicz M, editor. Drugs for parasitic infections. Med Lett Drugs Ther 1998; 40(1017): 17-26.
14. Belgraier AH. Common bile duct obstruction due to Fasciola hepatica. N Y State J Med 1976; 76: 936-

7.
15. Robinson CP. Triclabendazole. Drugs of Today 1985; 21: 227-33.
16. Ripert C, Couprie B, Moyou R, et al. Therapeutic effect of triclabendazole in patients with

paragonimiasis in Cameroon. A pilot study. Trans R Soc Trop Med Hyg 1992; 86: 417.
17. Canada JR, editor. USP dictionary of USAN and international drug names 1998. Rockville, MD: The

United States Pharmacopeial Convention Inc; 1997. p. 755.
18. Panel comment, 10/98.
19. Jackson P C G. (2004) Postpartum problems in large animals. Hand book of Veterinary Obstetrics (2nd

edtn). Elsever Saunders 209-231.
20. "FORMULARY" By Branson W.Ritchie& Greg J.Harrison 18 th Chapter.
21. "Sheap and Goat Production Hand Book for Ethiopia " Edited by AlemuYami and R.C.Merkel and

Funded by united States Agency for International Development (USAID)
22. Pet Place Drug Library -External links.
23. Uttam Prasad Panigrahy, A. Sunil Kumar Reddy; A novel validated RP-HPLC-DAD method for the

simultaneous estimation of Netupitant and Palonosetron in bulk and pharmaceutical dosage form with
forced degradation studies; International Journal of ChemTech Research;2015, Vol.8, No.10 pp 317-
337.

24. Pratik Shah, Rutesh Shah; A stability-indicating RP-HPLC method development and validation for the
related substances determination of Imatinib process impurities and their degradation products in tablet
dosage form; International Journal of ChemTech Research;2015, Vol.8, No.6, pp 128-146.

25. S.H.Rizwan, V.Girija Sastry, Q.Imad; Stability Indicating Method Development and Validation of
Bosentan in Bulk Drug and Formulation by Rp-Hplc Method; International Journal of ChemTech
Research;2015, Vol.8, No.4, pp 569-579.

26. Pankaj Dangre, Vilas Sawale, Satish Meshram, Mahendra Gunde; Development and validation of RP-
HPLC method for the Simultaneous Estimation of Eprosartan mesylate and chlorthalidone in Tablet
Dosage Form;International Journal of ChemTech Research; 2015, Vol.8, No.2, pp 163-168.

27. Prateek Kumar Mishra, Savita Upadhyay, Avinash C. Tripathi, Shailendra K. Saraf; Stability Indicating
HPLC-UV Method for Simultaneous Estimation of Pantoprazole, Domperidone and Drotaverine ;
International Journal of ChemTech Research;2015, Vol.8, No.5, pp 912-923.

28. Harani Avasarala And Vijaya Ratna Jayanthi; The Development And Validation Of A
Spectrophotometric Method For A Novel Anti Psychotic Drug Asenapine Maleate; International
Journal of ChemTech Research;2015, Vol.8, No.2, pp 549-553.

29. Nerella Sridhar Goud, Garlapati Achaiah, V.Sivaramakrishna, P.Mayuri; Development and Validation
of RP-LC Method for Lisinopril Dihydrate in Bulk and its Pharmaceutical Formulations;International
Journal of ChemTech Research;2015, Vol.8, No.3, pp 448-452.

30. Somsubhra Ghosh, S. Venkatesh, B. V. V. Ravikumar; Development of Stability Indicating RP-HPLC
Method and Validation for the Estimation of Vilazodone Hydrochloride; International Journal of
ChemTech Research;2015,  Vol.7, No.1, pp 204-211.

31. Madhukar A, N. Kannappan; RP-HPLC Method for the Simultaneous Estimation of Cilnidipine and
Metoprolol Succinate in Bulk and Tablet dosage form in Biorelevant Media (FaSSIF); International
Journal of ChemTech Research; 2015, Vol.9, No.05 pp  507-520.

*****

http://www.petplace.com/drug-library/fenbendazole-panacur/page1.aspx

