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Abstract 

 
Using a substance as active pharmaceutical ingredient in veterinary drug formulation requires the 
characterization of this substance as content in active compound and so in terms of impurities possible 
present in it, the latter being a mandatory requirement for a drug application. Fipronil is a synthetic product 
belonging to pesticide class used in veterinary practice to manufacture of some products against fleas, given 
spot–on or in form of spray, in cats and dogs. The main impurities in fipronil include process related impurities 
and degradation products as a result of exposure to environmental conditions: reduction, oxidation, photolysis 
and hydrolysis. A HPLC method suitable for analytical separation of fipronil from its impurities was 
established. Separation was achieved on a reversed phase column using a mixture of methanol, acetonitrile 
and water as mobile phase. In the chosen chromatographic conditions the resolution between fipronil and its 
sulphone (the main impurity) was > 3 and the tailing factor (T) < 2.0. Related impurities have absorbed in the 
same band of UV wavelength as the main compound fipronil. Comparing the area of impurities obtained for 
sample solution with the area of the main peak in diluted standard solution allowed the detection of impurities 
at concentration < 0.1 %. Chromatographic separation on the same analytical column and detection at 280 nm 
was validated for assay of the content of active substance in fipronil used as ingredient in drug formulations.  
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Rezumat 
 

Utilizarea unei substan e ca ingredient farmaceutic activ la prepararea produselor medicamentoase, necesit  
caracterizarea acesteia atât în privin a con inutului de substan  activ  cât i în privin a profilului impurit ilor 
prezente. Fipronilul este un produs de sintez  din clasa pesticidelor folosit în practica veterinar  la prepararea 
unor produse de deparazitare administrate spot–on sau sub form  de spray la câini i pisici. Impurit ile pot 
rezulta fie din procesul de fabrica ie (reac ii secundare) fie în urma unor procese de degradare datorate 
expunerii la mediu (reducere, oxidare, fotoliz , hidroliz ). S-a stabilit o metod  HPLC apt  pentru separarea 
fipronilului de impurit ile prezente. Separarea s–a f cut pe o coloan  cu faz  invers  folosind ca faz  mobil  
metanol–acetonitril–ap . Condi iile alese au permis separarea fipronilului de sulfon  (principala impuritate) cu 
o rezolu ie (R) > 3,0 i un factor de asimetrie (T) < 2,0 pentru picul de fipronil. Impurit ile înrudite au prezentat 
spectre de absorb ie în aceia i band  de lungimi de und  cu a fipronilului. Compararea ariei picurilor de 
impurit i din solu ia de prob  cu aria etalonului de fipronil diluat de 100 de ori a permis detec ia impurit ilor la 
concentra ii mai mici de 0,1 %. Separarea pe aceia i coloan  cromatografic i detec ia la 280 nm a fost 
validat  pentru determinarea con inutului de substan  activ  din fipronil. 
 

Cuvinte cheie: Fipronil, impurit i i substan e înrudite, metoda HPLC. 
 

Introduction 
 

Fipronil,(RS)-5-amino-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-4-(trifluoro 
methylsulfinyl)-1H pyrazole-3-carbonitrile, is a 
broad spectrum phenylpyrazole insecticide 
(Rhone-Poulenc Agro) used in veterinary medicine in 
different formulations (spot-on, spray), alone 
or in combination with insecticides from 
different classes, for control of the 
ectoparasites (fleas, ticks, lice) in pets. 

Fipronil, may contain various impurities 
some process related impurities, some 
degradation compounds as a result of  
exposure to environmental factors. These 
impurities can influence the efficacy and 
safety of veterinary products containing 

fipronil as active substance. The main 
impurities from the manufacturing process are 
fipronil sulfone and fipronil sulfide. Subjected 
to environmental factors fipronil may suffer 
degradation processes resulting also 
desulfinyl (photolisis) and desulfinyl amide 
(hydrolysis) [1,2].  

Figure 1 shows the main impurities and 
degradation products related to fipronil that 
may occur in fipronil of veterinary use and in 
veterinary fipronil-based products.  

Desulfinyl and sulfone show high 
neuroactivity on mammals (about 10 times 
higher than fipronil), narrowing the thresholds 
of action between parasites and mammals 
[2]. Therefore the content of impurities in 
fipronil used as raw material for veterinary 
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formulations are limited: impurity A 
(desulfinyl)  0,5 %, impurity B (sulfone)  2,5 
%, other impurities  0,2 % and total 
impurities  3,0 %. 

 
Objective 

 
The objective of this work was to 

establish a specific method for identification 
and quantification the mentioned impurities in 
order to characterize fipronil as raw material 
for veterinary use and to determine the 
stability in time of veterinary products 
containing fipronil.  

 
Materials and methods 

 
Fipronil CRS and fipronil sulfone CRS 

were from Dr. Ehrenstorfer GmbH (Germany).  
Fipronil veterinary grade were from 

Shanghai Forever Chemical Co., Ltd. (China).  
Methanol and acetonitrile of 

chromatographic grade were from J.T. Baker 
(Netherlands).  

Ultrapure water (0,055 µS/cm) was 
produced by Ultra Clear TWF system  (SG 

GmbH, Germany).  

The following reference and test 
solutions were prepared: 

Reference solution (a) by dissolving 10,0 
mg of fipronil CRS in acetonitrile and diluting 
to 10 ml with the same solvent       (1 mg/ml). 

Reference solution (b) by diluting 1,0 ml 
of reference solution (a) to 100 ml with 
acetonitrile (0,01 mg/ml). 

Reference solution (c) by dissolving 5,0 
mg of fipronil CRS and 5,0 mg fipronil sulfone 
CRS in acetonitrile and diluting to 50 ml with 
acetonitrile. 

Reference solution (d) by dissolving 
about 1 mg fipronil sulfone CRS in 
acetonitrile. This solution was used for 
identification of fipronil sulfone peak in the 
HPLC chromatogram (the main impurity). 

Test solution (a) by dissolving 100 mg of 
fipronil veterinary grade (used as raw material 
in the formulation of Pet Spot Forte) in 
acetonitrile and diluting to 100 ml with the 
same solvent. 

 

 
 

 

Fig. 1. Impurities and degradation products of fipronil (J.Le Faouder et al.) 
 

Instrumentation 
A high performance liquid chromatograph 

HPLC (Waters 2695), equiped with a 

quaternary pump, an automatic injector, a 
thermostated column compartiment and a 
PDA detector (Waters 2998) was used.  
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The chromatographic separation was 
performed on a reversed phase column ODS 
2 (250mm x 4,6mm, 5µm particles), 
maintained at 400C.  

The mobile phase consisted of a mixture 
of water/methanol/acetonitrile (40:25:35 v/v/v) 
at a flow rate of 1 ml/min.  

The injection volume was 20 µl. The run 
time was two times the retention time of 
fipronil.  

The chromatographic system was 
controlled by soft Empower (Waters). 

 
Results and discussions 

 
Chromatographic system suitability 

 

The composition of the mobile phase 
was adjusted to obtain minimum resolution of 
3,0 between the peaks corresponding to 
fipronil sulfone and fipronil and a symmetry 
factor of maximum 2,0 for the fipronil peak in 
the chromatogram obtained with reference 
solution (c).  

Calculation of impurities were made by 
comparing the area of the principal peak 
(fipronil) in the chromatogram obtained with 
the reference solution (b) with the areas of 
impurities peaks in chromatogram obtained 
with test solution (a). 

Fig. 2 represents the chromatogram 
obtained with reference solution (b), and fig. 3 
represents the chromatogram obtained with 
test solution (a). 
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Name Retention Time Area % Area Height Start Time End Time Width 

Fipronil 15.804 311592 100.00 12020 15.248 16.855 96.400 
 

Figure 2. HPLC chromatogram of reference solution (b) at 220 nm 
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Figure 3. HPLC chromatogram of test solution (a) (fipronil–veterinary raw material) 
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 Name Retention Time Area % Area Height Start Time End Time Width 
1 Unk. 1 4.600 29461 0.09 2706 4.433 5.202 46.100 
2 Imp. C (amida) 6.232 21209 0.07 1708 5.973 6.737 45.800 
3 Imp. A (desulfinil) 7.422 22310 0.07 1692 7.160 7.947 47.200 
4 Unk. 2 8.785 9602 0.03 626 8.540 9.223 41.000 
5 Unk. 3 11.471 2699 0.01 154 11.245 11.893 38.900 
6 Imp. D (sulfit) 12.664 138516 0.45 5576 11.982 13.508 91.600 
7 Fipronil 15.960 30183461 96.98 1132325 15.323 18.513 191.400 
8 Imp. B (sulfona) 21.594 697832 2.24 21039 20.888 22.817 115.700 
9 Unk. 4 23.847 6109 0.02 233 23.497 24.380 53.000 
10 Unk. 5 25.307 12177 0.04 341 24.787 25.947 69.600 

 
Identification of the impurities 

 
The identification of the impurities 

present in fipronil of veterinary use was made 
by analysis of absorption spectrum in the 
range of 210-400 nm. The related impurities 
displayed a maximum absorption at 280 nm 
like fipronil. Other impurities were detected at 
220 nm. In the working conditions, the 
retention times of the highlighted impurities 
with relative to fipronil (retention time 15,96 ± 
0,2 min) were as follow: 

 Unk. 1 = 0,29 ± 0,2;  
 impurity C (amide) = 0,39 ± 0,2;  
 impurity A (desulfinyl) = 0,47 ± 0,2;  
 unk. 2 = 0,55 ± 0,2;  
 unk.3 = 0,72 ± 0,2;  
 impurity D (sulfide) = 0,73± 0,2;  
 impurity D (sulfone) = 1,35 ± 0,2. 

 

Quantification of the impurities 
 
Calculated as the sum of areas of all the 

impurities reported to the area of the peak of 
fipronil in the HPLC chromatogram of the test 
solution (a), a content of total impurities and 
degradation substances (related substances) 
 3,0 % was obtained. The limit of detection 

was < 0,1 %. 
Comparing the chromatogram obtained 

with test solution (figure 3) and the 
chromatogram obtained with reference 
solution (b) (figure 2), the area of the impurity 
A (desulfinyl) in the test solution 
chromatogram (22310) was smaller than 0,5 
times the area of the principal peak in the 
chromatogram obtained with reference 
solution (b) (0,5x311592) (<0,5 %), the area 
of the impurity B (sulfone) (697832) was 
smaller than 2,5 times the area of the 
principal peak in the chromatogram obtained 
with reference solution (b) (2,5x311592) (<2,5 
%), the area of each other impurities were 
smaller than 0,2 times the area of the 
principal peak in the chromatogram obtained 
with reference solution (b) (0,2x311592) (<0,2 
%) and the sum of all the impurities (939915) 
was smaller than 3,0 times the area of the 
principal peak in the chromatogram obtained 
with reference solution (b) (3x311592) (<3 %). 

 
Conclusions 

 
1. The described method allowed the 

identification and quantification of related 
impurities (fipronil sulfone, fipronil sulfide, 
fipronil desulfinyl and fipronil amide) and 
other impurities at concentrations smaller 
than 0,1 %. 

2. The described chromatographic conditions 
can be used for the quality control of 
fipronil as raw material and veterinary 
fipronil-based products. 

3. The method can be used to track the 
stability in time of veterinary fipronil-based 
products. 
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