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Método Bioanalítico para o Fluazuron em Plasma Bovino e Sua Aplicação 
em Estudos de Farmacocinética 

Fluazuron é um regulador de crescimento de insetos pertencente à classe da benzofeniluréia que é comercializado para o 
controle do carrapato bovino. Embora os reguladores de crescimento sejam uma classe amplamente estudada, o número 
de artigos descrevendo métodos analíticos para determinar o fluazuron em amostras de plasma animal é reduzido. Para 
avaliar a característica farmacocinética do fluazuron em bovinos, foi avaliado e validado um método CL-UV. As condições 
experimentais foram otimizadas pelo estudo comparativo de três métodos de extração: ELL, EFS e DMFS. A separação 
cromatográfica foi realizada na coluna Kromasil C18, com fase móvel de acetonitrila: água (80:20, v / v) na vazão de 1,0 
mL/min-1. O método foi validado de acordo com as exigências da ANVISA dentro da faixa de 20 a 150 ng mL-1 (r > 0,99). O 
LD e LIQ para o fluazuron foram 10 e 20 ng mL-1 no plasma. A precisão e exatidão inter / intra-ensaio foram ≤ 9,48 % (CV) e 
≤ 10,3 % (EPR), respectivamente. Como resultado, foram obtidos parâmetros farmacocinéticos de Cmax (74,4 ± 3,52 ng mL-

1), AUC0-t (1007 ± 33,5 ng*d mL-1) e t1/ 2 (14,6 ± 2,97 d) para fluazuron após administração tópica em bovinos. O método 
bioanalítico foi adequado para a aplicação nos estudos de farmacocinética, uma vez que os valores de LIQ para o fluazuron 
permitiram que a quantificação atingisse a AUC0-t superior a 80 % da AUC0-∞. 

Palavras-chave: Benzoilfenilureia; método bioanalítico; preparação de amostras; farmacocinética. 

 

Abstract 

Fluazuron is an insect growth regulator belonging to the benzoylphenylurea class that is marketed for the control of cattle 
ticks. Although growth regulators are a widely studied class, the number of papers describing analytical methods for 
determining fluazuron in plasma samples is reduced. To evaluate the pharmacokinetic characteristics of fluazuron in cattle, 
a LC-UV method was evaluated and validated. The experimental conditions were optimized by comparative study of three 
extraction methods: LLE, SPE and MSPD. The chromatographic separation was achieved in a Kromasil C18 column, with 
mobile phase of acetonitrile: water (80:20, v/v) at flow rate of 1.0 mL min-1. The method was validated according to the 
requirements of ANVISA within the range of 20–150 ng mL-1 (r > 0.99). The LOD and LLOQ for fluazuron were 10 and 20 ng 
mL-1 for plasma. The inter/intra-assay precision and accuracy were ≤ 9.48 % (CV) and ≤ 10.3 % (RSE) respectively. As 
results, the pharmacokinetic parameters Cmax (74.4 ± 3.52 ng mL-1), AUC0-t (1007 ± 33.5 ng*d mL-1) and t1/2 (14.6 ±2.97 d) 
for fluazuron after topical administration on cattle were obtained. The bioanalytical method was suitable for the 
application in pharmacokinetic studies, since LLOQ values for fluazuron allowed the quantification to reach AUC0-t greater 
than 80 % of AUC0-∞. 

Keywords: Benzoylphenylurea; bioanalytical method; sample preparation; pharmacokinetics. 
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1. Introduction 

 

Fluazuron is a benzoylphenylurea that is 
marketed for the control of cattle ticks. It 
stands out within its class for having greater 
efficacy against ticks.1 In recent years 

fluazuron has been used in Latin America, 
Australia and South Africa in the strategic 
control of Rhipicephalus (Boophilus) 
microplus.2 Its mechanism of action differs 
from the majority of acaricides by not acting 
on the nervous system. Instead, it prevents 
ecdysis, interfering in the evolutionary cycle 
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and reproduction of the tick, besides 
impairing egg hatching.3  

The chemical structures of fluazuron and 
clorfluazuron (internal standard) are given in 
Figure 1. 

 

 

Figure 1. Chemical structure of fluazuron (A) and internal standard clorfluazuron (B) 

 

Despite the lack of an official method for 
quantification of fluazuron, some authors 
have reported methods for quantification of 
the drug in different matrices: tissues, 4-6 
serum, 7 tea, 8 vegetables 9 and 
pharmaceutical formulations, 10 involving 
liquid chromatography (LC) combined with 
ultraviolet detection (UV), Fourier-transform 
infrared spectroscopy (FTIR) and/or tandem 
mass (MS/MS) detection. In these methods, 
the sample preparation is by solid-liquid 
extraction,6,9 ultrasound assisted solid-liquid 
extraction,4,8 and salting out solid-liquid 
extraction. 5 

The determination of fluazuron in 
biological matrices (serum, plasma, blood) is 
useful to monitor drug concentration and 
provide basic information about its 
bioavailability in pharmacokinetic studies. 
Although pharmacokinetic evaluations of 
fluazuron in different animals 7,11–13 have 
been reported, the number of papers 
describing specific details of the analytical 
procedure, such as lower limit of 
quantification (LLOQ), quantification range 
and method validation, is small.7,11,12 

The aim of this study was to develop a 
cost-efficient bioanalytical method for 
pharmacokinetic evaluation of fluazuron in 
cattle. The experimental conditions were 
optimized by comparative study of three 
extraction methods: LLE, SPE and MSPD and 
the method validation were performed to 
meet the regulations of Brazil’s National 
Sanitary Surveillance Agency (ANVISA).14 The 
developed and validated method was applied 
to a pharmacokinetic study after topical 
administration (pour-on) of fluazuron to 
cattle. 

 

2. Experimental 

 

2.1. Chemicals and reagents 

 

LC grade solvents acetonitrile, 
dichloromethane, hexane and methanol were 
purchased from Sigma (St. Louis, USA). 
Diethyl ether and ethyl acetate were 
purchased from Tedia (Rio de Janeiro, Brazil). 
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Fluazuron (99.1 %) and chlorfluazuron (97.9 
%) were purchased from Sigma-Aldrich (St. 
Louis, USA). 

 

2.2. Chromatographic conditions  

 

The LC-UV system consisted of a Dionex 
Ultimate 3000 system separation module 
coupled to a Dionex Ultimate 3000 UV-Vis 
detector (California, USA). The 
chromatographic separation was performed 
using a Kromasil C18 column (100 Å, 5 µm, 
4.6x 250 mm) (Tedia, Rio de Janeiro, Brazil) 
preceded by a Kromasil C18 guard column 
(100 Å ,5 µm, 4.6x 10 mm) (Tedia, Rio de 
Janeiro, Brazil), both maintained at 25 °C. The 
mobile phase consisted of acetonitrile: water 
(80:20, v/v) with a flow rate of 1.0 mL min-1. 
The UV wavelength was set at 260 nm and 
the injection volume was 10 µL. The LC-UV 
system was controlled by the Chromeleon 6.8 
software from Dionex (California, USA).  

 

2.3. Calibrators and quality control 
samples 

 

The use of animals in this experimental 
was approved by the Ethics Committee on 
Animal Use of the Veterinary Institute of Rio 
de Janeiro Federal Rural University (CEUA-
UFRRJ, protocol no. 4689260416). 

Blood samples from the cattle were 
collected in heparinized tubes by jugular 
venipuncture. The collected blood samples 
were centrifuged at 756 g for 10 min at 4 °C. 
Plasma samples used for spiking and blank 
studies were taken from experimental 
animals that were free of pesticides. 
Calibration standards were prepared by 
spiking the stock solutions in blank plasma to 
get final concentration series of 20, 50, 70, 
100, 120 and 150 ng mL-1.Quality control (QC) 
samples, including LLOQ (20 ng mL-1), low (50 
ng mL-1), middle (70 ng mL-1) and high (120 ng 
mL-1) concentrations and upper limit of 
quantitation (ULOQ) (150 ng mL-1) of 

standards were also prepared following the 
same procedure as for the calibration 
standards. Chlorfluazuron (IS) was added to 
all plasma samples at a concentration of 70 
ng mL-1. Spiked plasma samples were 
transferred directly into 2 mL Eppendorf 
tubes and stored at the study site in a freezer 
at −20 °C until analysis. 

 

2.4. Sample preparation 

 

2.4.1. Liquid-liquid extraction 

 

Four types of solvents were evaluated for 
the extraction procedure (ethyl acetate, 
dichloromethane, hexane, diethyl ether and 
hexane). One milliliter of each solvent was 
added to the plasma samples (1 mL), and the 
mixture was put in a rotary shaker for 1 
minute. After centrifugation for 15 min at 
756 x g, the supernatant was transferred to a 
vial and evaporated to dryness under heating 
(35 °C) and resuspended in 500 µL of 
acetonitrile for direct injection into the LC 
column. 

 

2.4.2. Solid phase extraction 

 

Solid phase extraction columns (3 mL, 500 
mg, DSC-18LT Discovery®) from Sigma-Aldrich 
(St. Louis, USA) were placed in a Visiprep 
vacuum elution manifold from Sigma-Aldrich 
(St. Louis, USA). The cartridges were 
conditioned with 2 mL of methanol and 2 ml 
of water, and then were loaded with the 
plasma samples (1 mL), washed with water (1 
mL) and then eluted with 1 mL of eluent 
(ethyl acetate, acetonitrile, dichloromethane, 
ether or hexane). Eluates were collected in 
vials, then evaporated to dryness under 
heating (35 °C) and resuspended in 500 µL of 
acetonitrile for direct injection into the LC 
column. 
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2.4.3. Matrix solid phase dispersion 
extraction 

 

The eluent that performed best in the SPE 
extraction was selected for MSPD 
procedures. The initial method was based on 
the work of Maffei (2009),15 where the 
sample: adsorbent and sample: drying agent 
mixture ratios used were 1:4. Briefly, spiked 
plasma samples (0.125 mL) were macerated 
with C18 adsorbent (0.5 g) and Mg2SO4 (0.5 g) 
by grinding with a pestle for 2 minutes to 
produce a homogenous packing material. The 
blends were packed into a 3 mL SPE 
cartridge. The column was eluted with 1 mL 
of ethyl acetate and the fraction eluted was 
collected in a vial. The eluate was evaporated 

to dryness under heating (35 °C) and 
resuspended in 500 µL of acetonitrile for 
direct injection into the LC column. 

Two parameters affect MSPD extraction, 
mixture ratio (sample: adsorbent) and 
cleanup step, were studied in order to 
optimize the extraction method. For cleanup 
step optimization, variable proportions of 
florisil (0, 125, 250 and 500 mg) pre-activated 
with acetonitrile were tested. Experiments 
using water as an alternative in the cleaning 
step were also performed. Different sample: 
adsorbent mixture ratios (1: 2; 1: 3 and 1: 4) 
were tested in order to evaluate the 
influence of mixture ratio on analyte 
recovery. 

 

 

Figure 2. Comparison of sample preparation methods LLE, SPE and MSPD for fluazuron 
determination in bovine plasma 

 

2.5. Method validation 

 

The proposed method was validated using 
blank plasma and plasma spiked samples at 
different concentrations, in agreement with 
ANVISA guidelines.14 

 

2.5.1. Limit of detection and limit of 
quantitation 

 

The limit of detection (LOD) and limit of 
quantitation (LOQ) were determined at 
signal-to-noise ratios of 3 and 10, 
respectively, measured at the approximate 



 
 Ferreira, T. P. et al. 

  
 

000 Rev. Virtual Quim. |Vol 11|  |No. 3|  |XXX| 

 

retention time of the corresponding analyte 
peak. 

 

2.5.2. Selectivity 

 

Selectivity was proven by using at least six 
individual sources of the blank plasma 
samples (four normal, one lipemic and one 
hemolyzed). These sources were individually 
analyzed and evaluated for interference. 
Interfering components were considered to 
be absent when the response was less than 
20 % of the LLOQ for the analyte and 5 % for 
the internal standard (IS). 

 

2.5.3. Matrix effects 

 

Matrix effects were investigated by 
analyzing eight samples from distinct sources 
(four normal, two lipemic and two 
hemolyzed) at two concentrations. The 
matrix factor (MF) was calculated for each 
sample. The ratio of the peak area in the 
presence of the matrix (measured by 
analyzing the spiked blank matrix after 
extraction) to the peak area in the absence of 
the matrix (pure solution of the analyte) was 
determined. IS-normalized MF should also be 
calculated by dividing the MF of the analyte 
by the MF of the IS. The CV of the IS-
normalized MF calculated from all samples 
should not be greater than 15 %. This 
determination (n = 8) was conducted at LLOQ 
and ULOQ concentrations. 

 

2.5.4. Linearity 

 

The linear ranges of the method were 
evaluated as follows: 20-150 ng mL-1 for 
fluazuron and 70 ng mL-1 for IS. Calibration 
curves were generated by plotting the 
relative peak areas (analyte-to-IS) as a 
function of the plasma sample concentration 
on three consecutive days and three 
replicates for each concentration. Calibration 

standards were approved when the 
coefficient of variation (CV) was lower than 
or equal to 20 % relative to the nominal 
concentration for the LLOQ, and lower than 
or equal to 15 % relative to the nominal 
concentration of the other calibration 
standards. 

 

2.5.5. Precision and accuracy 

 

The precision and accuracy were 
determined from assays conducted on the 
same day (intra-assays) and on three 
consecutive days (inter-assays), by analyzing 
five samples per level of concentrations: 
LLOQ, low QC, medium QC and high QC,  
Precision was expressed as CV values that 
should not exceed 20 % for LLOQ sample and 
15 % for the other QC samples. Accuracy, 
expressed as the relative standard error 
(RSE%), should be within 15 % of the nominal 
values for the QC samples. The exception is 
the LLOQ, which should be within 20 % of the 
nominal value. 

 

2.5.6. Carryover 

 

The residual effect was assessed by 
injecting three aliquots of the same blank 
plasma sample: one before and two after 
analysis of the plasma sample spiked with the 
analyte at ULOQ concentration. Carryover in 
the blank sample following the high 
concentration standard should not be greater 
than 20 % of the LLOQ and 5 % for the in IS. 

 

2.5.7. Stability  

 

Stability of the analyte in plasma samples 
was evaluated under different conditions. 
Plasma samples (n = 5) at two QC levels (low 
and high) were subjected to short-term room 

temperature storage (25 C for 24 h), long-

term storage (-20 C for three months) and 
freeze–thaw cycles (three cycles of storage at 
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-20 C for 24 h and thawing at room 
temperature) before sample preparation 
procedures and analysis. Post-preparative 
stability was also evaluated by analyzing 
processed samples after 24 h at room 
temperature. The results were compared 
with those of freshly prepared QC samples. 

 

2.6. Application to pharmacokinetic study 

 

The developed method was applied to 
fluazuron treatment of three red Angus cattle 
with a weight between 357 and 448 kg. A 
dose of 2.5 mg kg-1 body weight (b.w.) of a 
topical commercial formulation of fluazuron 
(Acatack®) was administrated and blood was 
collected in heparin tubes by jugular 
venipuncture before and at 1, 2, 3, 7, 14, 21 
and 28 days after treatment. 

Plasma was obtained by centrifugation at 
756 x g for 10 min at 4 °C and was stored at -
20 °C until analysis. Sample extraction was 
carried out as described previously. The 
animal procedures were conducted in 
accordance with accepted standards for good 
clinical practice from the European Medicines 
Agency.16 

 

2.7. Data analysis 

 

Statistical analyses were performed using 
Microsoft excel and Minitab 16.2.4 (Minitab 
Inc., State College, PA, USA). The results 
obtained by applying the sample preparation 
procedures were compared statistically using 
analysis of variance (single factor ANOVA) 
and the Tukey test 17 at 95 % confidence. The 
residual plots of each day of analysis were 

examined for obvious patterns and Grubb's 
test 18 was applied sequentially, until no 
further outliers were detected. The 
calibration curve was submitted to the 
Snecodor F-test 17 to evaluate the 
homogeneity of residual variances. The 
weighted linear regression parameters (a and 
b) were obtained by the Minitab program. 
The calculation of Σ EPR% was performed by 
Microsoft excel from these parameters, to 
choose the most appropriate calibration 
model. The pharmacokinetic analyses were 
performed by Microsoft excel add-in program 
PK solver 2.3.  

 

3. Results and Discussion 

 

3.1. Sample preparation 

 

LLE with different solvents (hexane, 
dichloromethane and ether) showed no 
selectivity. The LLE chromatograms with ethyl 
acetate (Figure 3) demonstrated that the 
extract obtained was unclean, requiring 
greater time for elimination of all interfering 
substances, thus generating higher cost and 
environmental impact by the use of large 
volumes of organic solvents. On the other 
hand, SPE and MSPD extraction 
demonstrated selectivity, as can be seen in 
the chromatograms using ethyl acetate as 
eluent (Figure 3). 

Table 1 presents the results for recovery 
and precision obtained after the extraction of 
fluazuron by different procedures. Statistical 
analysis was performed only for results that 
met the requirements for recovery (80-
120 %) and precision (% CV ≤ 15). 
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Figure 3. Chromatograms of blank and fortified (70 ng mL-1 FLU) plasma samples after liquid-
liquid extraction (A), matrix solid phase dispersion (B) and solid phase extraction (C) 
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Table 1. Mean recovery (%) and precision (% CV) obtained by LC/UV after the extraction of 
fluazuron by different procedures (n = 5) 

 Means recovery (%) Precision (% CV) 

Solvent LLE SPE MSPD* LLE SPE MSPD 

Acetonitrile - 130a - - 23.6 - 

Ethyl acetate 162a 113b 109b 32.3 10.3 14.4 

Dichloromethane 143a 112b - 23.5 9.19 - 

Ether 153a 88.5c - 30.9 12.5 - 

Hexane 132a 57.8d - 30.1 14.4 - 

*Optimized method data 
Data were statistically analyzed by one-way ANOVA (followed by Tukey’s multiple 

comparison test). The level of significance was set at p <0.05. 
Means in the row identified by different letters are statistically significant (p < 0.05)  

 

LLE with different solvents presented 
unsatisfactory recovery and precision results. 
The solid phase extraction showed a linear 
relation between the polarity of the eluent 
and recovery of the analyte from the 
adsorbent, which was expected since 
separation processes involving nonpolar 
analytes retained in nonpolar solid phases 
should be eluted by solvent with low 
dielectric constant (ε).19 Achieving better 
results with low-polarity solvents such as 
hexane was not expected since the solubility 
of fluazuron in hexane is low in comparison 
with other more polar organic solvents. Ethyl 
acetate, dichloromethane and ether 
presented adequate extraction efficiency (80-
120 %) and precision (0-15 %), within the 
acceptance range for bioanalytical methods, 
and can therefore be used as eluents in SPE. 
Due to the toxicity of dichloromethane and 
lower fluazuron recovery value from ether 
elution, ethyl acetate was chosen as eluent 
for the SPE and MSPD procedures.  

The optimization of the cleanup step of 
the MSPD procedure demonstrated that the 
use of florisil as adsorbent led to a large 
reduction in the recovery percentage of the 
IS, directly influencing the extraction 
efficiency. The results suggest that an 
increase in the amount of florisil leads to 
greater adsorption of the active principles 
due to the increase of the contact surface, 

consequently reducing the extraction 
efficiency. The same was observed with the 
utilization of water in the cleanup step. 
Therefore, the cleanup step was eliminated 
from the extraction process. 

Tests were performed to establish the 
ideal ratio between sample and adsorbent, 
which would provide a higher percentage of 
fluazuron extraction from plasma. The results 
of recovery (%) and precision (% CV) obtained 
with the proportions studied between 
sample: adsorbent were 125 and 6.0 %, 117 
and 5.97 % and 109 and 6.69 % for ratios 1: 2; 
1: 3 and 1: 4 respectively. The ratio 1: 4 
showed the best extraction efficiency, with 
an increase in the amount of adsorbent 
causing greater extraction efficiency of 
fluazuron. According to the literature, 
typically the amount of sample should be 4 
times smaller than the amount of adsorbent 
so that the mixture is powdery and non-
pasty, allowing better penetration of the 
eluent into the material.15 

Despite the advantages of the MSPD 
technique related to the lower volume of 
sample and smaller consumption of organic 
solvent, the greater number of steps in the 
preparation of the sample, resulting in more 
time spent compared with the SPE technique, 
poses an obstacle to routine analyses, such as 
bioavailability studies, where a large number 
of samples need to be processed. Therefore, 
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the SPE technique was chosen for validation 
of the method.  

 

3.2 Method validation 

 

The results showed that the method is 
selective, because responses from interfering 
peaks were close to the retention time of the 
analyte at 7.49 %, and showed no response 

or interfering response in the retention time 
of the IS. 

The method’s residual effect showed 
carryover from the blank samples following 
the ULOQ analysis not higher than 20 % of 
the analytes’ signal for the LLOQ, and 5 % for 
the IS. 

The CV of the IS-normalized MF (matrix 
effects) calculated from the eight samples 
was not greater than 15 % (10.0 %) as shown 
in Table 2. 

 

Table 2. Summary of linearity, matrix effect, accuracy and precision data 

Amount spiked 

(ng mL-1) 

Linearity 
Matrix 
effect 

Accuracy Precision 

(% CV) 
n=5 

(% CV) 
n=8 

(%RSE) 
n=5 

(%CV) 
n=5 

Day 1 Day 2 Day 3  Intra-assay Inter-assay Intra-assay Inter-assay 

20 (LLOQ) 5.23 13.3 6.74 ND 13.4 - 0.948 11.2 18.4 

50 (Low QC) 4.59 3.75 3.68 3.79 10.3 6.76 7.45 9.11 

70 (Medium QC) 7.40 6.73 7.96 ND 9.8 -6.64 8.18 9.48 

100 3.97 1.83 3.43 ND ND ND ND ND 

120 (High QC) 3.47 4.21 5.49 10.0 4.37 0.115 7.94 8.48 

150 (ULOQ) 1.00 3.98 1.30 ND ND ND ND ND 

ND = parameters not determined 

 

The calibration curves of fluazuron were 
prepared to determine the linearity of the 
method over the range of 20–150 ng mL-1. 
Integrated peak areas were plotted against 
analyte concentration, and linear regression 
was performed by the least-squares method. 
Calibration data presented 
heteroscedasticity, so the calibration curves 
were subjected to weighted linear regression 
analysis using 1/√x as the weighting factor. 
The calibration curve generated (y = 0.00876 
x + 0.0399) using plasma as matrix showed a 
squared correlation coefficient of > 0.990 for 
three days. The coefficient of variation (CV) 
was lower than 20 % (5.23-13.3 %) relative to 
the nominal concentration for the LLOQ, and 

lower than 15 % (1.00-7.96 %) relative to the 
nominal concentration of the other 
calibration standards. 

The intra- and inter-assay accuracy 
evaluated for low QC, medium QC and high 
QC presented RSE values ranging from 4.37 
to 10.3 % (intra-assay) and from -6.64 to 
6.76 %, (inter-assay). The intra- and inter-
assay precision presented CV values ranging 
from 7.45 to 8.18 % and from 8.48 to 9.48 % 
respectively. The limit of detection (LOD) and 
limit of quantitation (LOQ) determined at 
signal-to-noise ratios of 3 and 10 was 10 and 
20 ng mL-1. The LLOQ values corresponded to 
the lowest concentration of the calibration 
curves that could be measured with 
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acceptable accuracy and precision (CV values 
lower than 20 %) (Table 2). 

The stability of spiked bovine plasma 
samples showed results within acceptable 
limits for all conditions tested, meaning that 
the samples were stable after storage and 
during sample preparation procedures. The 
accuracy values for fluazuron at both QC 
levels in all stability studies ranged from 91 to 
108 % and the % CV were within 15 %. 
Fluazuron was stable in plasma samples at 
room temperature after 24 h of storage. 

Samples frozen at -20  C remained stable for 
a minimum period of 3 months and after 
three freeze-thaw cycles. Also, post-

preparative stability indicated that processed 
plasma samples can be stored in the 
autosampler up to 24 h. 

 

3.3. Application to pharmacokinetic study 

 

The developed and validated method was 
successfully applied to the pharmacokinetic 
evaluation of fluazuron in cattle following 
topical (pour-on) administration of Acatack® 
at a dose of 2.5 mg kg-1 body weight (b.w.). 
The plot of the mean fluazuron plasma 
concentrations as a function of time is shown 
in Figure 4. 

 

 

Figure 4. Plasma concentration curve of fluazuron versus time after administration of a dose of 
2.5 mg kg-1 body weight of commercial pour-on formulation of fluazuron 

 

The mathematical model used in 
pharmacokinetics was non-
compartmentalized from extravascular 
administration using the Microsoft Excel 
macro PK Solver. The pharmacokinetic 
parameters of fluazuron are listed in Table 3. 

The drug had a maximum plasma 
concentration (Cmax) of 74.4 ± 3.52 ng mL-1 2 
days (Tmax) after treatment and the t1/2 was 
15 days, demonstrating rapid absorption and 
slow elimination.  
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Table 3. Pharmacokinetic parameters for fluazuron in cattle plasma (n=3) after 
administration of a dose of 2.5 mg kg-1 body weight of a commercial pour-on formulation of 
fluazuron 

Compound Parameter 
Value  

(Mean±SD) 

Fluazuron 

Cmax (ng mL-1) 74.4 ± 3.52 

Tmax (days) 2.00 ± 0.00 

T1/2 (days) 14.6 ± 2.97 

AUC0-t (ng*d mL-1) 1007 ± 33.5 

AUC0- (ng*d mL-1) 1234 ± 79.0 

 

The bioanalytical method was suitable for 
application in the pharmacokinetic studies, 
since LLOQ values for FLU (20 ng mL-1) 
allowed the quantification to reach AUC0-t 
greater than 80 % of the AUC0-∞, in 
accordance with recommendation of 
Brazilian regulations13 for the ideal 
establishment of pharmacokinetic 
parameters.  

The values found are similar to those 
determined by the studies of Xin-lu et al. 
(2013)7 and Lopes et al. (2017),12 and the 
pharmacokinetic results of fluazuron showed 
that the drug concentrations in blood and the 
main pharmacokinetic parameters after 
different doses and forms of administration 
were very similar.  

 

4. Conclusions 

 

A rapid and cost-efficient bioanalytical 
method by LC-UV detection for fluazuron 
determination in bovine plasma was 
evaluated and validated. The comparative 
study of three methods of extraction (LLE, 
SPE and MSPD) demonstrated that the SPE 
procedure, in addition to its simplicity and 
efficiency, has the advantage of less 
extraction time and better suitability for 
batches of samples. The method was 
validated according to ANVISA,14 
demonstrating good accuracy, precision and 

selectivity for quantitative bioanalysis of 
fluazuron in cattle plasma. The method was 
successfully applied in the pharmacokinetic 
study of fluazuron following topical (pour-on) 
administration in cattle. 
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