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Introduction

drug, indicated as monotherapy for the treatment of partial seizures, with or without secondary generalization in patients from 16 
years of age with recent diagnosis of epilepsy [1,2]. It is also indicated as adjuvant therapy in the treatment of partial seizures with or 
without secondary generalization in adults, adolescents and children with age over 6 years with epilepsy. In Brazil is also indicated 
in myoclonic seizures in adults, adolescents and children over 12 years of age with juvenile myoclonic epilepsy, generalized primary 
tonic-clonic seizures in adults, adolescents and children older than 6 years old, with generalized idiopathic epilepsy [2].

Possibly, the drug binds to a synaptic vesicle protein, SV2A which is believed to impede nerve conduction across synapses. In vitro 
and in vivo experiments suggest that levetiracetam does not alter basic cell characteristics or normal neurotransmission. In vitro 
and in vivo

Levetiracetam is not highly protein-bound (<10% bound) and its volume of distribution is close to the volume of intracellular and 

metabolic pathway of levetiracetam (24% of dose) is an enzymatic hydrolysis of the acetamide group. It is not liver cytochrome 

of levetiracetam across studies is approximately 6-8 hours. It is increased in the elderly (primarily due to impaired renal clearance) 
and in subjects with renal impairment by 40%. Absorption of levetiracetam is rapid, with peak plasma concentrations occurring 
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max) and area under the concentration-time 
curve (AUC0-t

97.41% (91.45- 103.75%) for Cmax and 99.77% (97.07- 102.54%) for AUC0-t

geometric mean test/reference ratios were within the ANVISA and FDA predetermined range of 80% to 125%.
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Population

Study Treatments

Study Design

Biopharm S.A (reference drug).

no. 466/12 and 251/97 by the National Health Council - Ministry of Health, Good Clinical Practices according to ICH, and the 
Document of the Americas and in compliance with the Declaration of Helsinki (adopted by the 18th WMA General Assembly 

protocol was submitted and approved before study initiation by the Ethics Committee of Instituto de Ciências Farmacêuticas 

study, all subjects provided their written informed consent for participation.

were no restrictions on ethnic group.

vital signs, physical examination, electrocardiogram, and routine laboratory tests. All subjects enrolled in the studies showed negative 
tests for hepatitis B (HBsAg and Anti-HBc IgM), hepatitis C and HIV and urine HCG (pregnancy test only for female subjects).

188330, UCB Biopharm S.A. Before starting the clinical study, test and reference formulations were evaluated in vitro to check if 

performance in vitro and were considered pharmaceutical equivalents.

coated tablet containing 750 mg of levetiracetam from one of the two formulations mentioned above, with a 200-mL glass of water 

drug administration. To maintain the standardization, the diet (food and drink) followed the same standard for all subjects and in 

until the last blood draw, as well as any regular drugs (for at least 14 days) or occasional drugs (up to 7 days) before the hospitalization.

pre-dose and 00:10; 00:20; 00:30; 00:40; 00:50; 1:00; 1:10; 1:20; 1:30: 1:45; 2:00; 2:30; 3:00; 4:00; 6:00; 8:00; 10:00; 12:00; 24:00 and 

o

at -20 oC and were maintained at this temperature until the analysis.

Objective

Material and Methods
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conditions. Levetiracetam and cimetidine hydrochloride were found to be stable in all tested conditions, including in plasma 
samples stored below -20 oC and -80 oC for 34 days.

of 33.28 years, ranging from 21 to 50 years; mean weight of 69.29 kg (53.6 to 87.55 kg); mean height of 1.66 m (1.50 to 1.76 m) and 
mean BMI of 25.06 kg/m2 (18.69 to 28.60 kg/m2).

Levetiracetam was well tolerated at the administered dose in the study. No serious adverse events were seen or reported, and no 

was not related with investigacional drugs and its cause was not investigated in this study.

collection time in the second period of study, showing adequate washout period.

Results

Levetiracetam concentrations in subject samples were calculated using interpolation in the calibration curve.

oC, while the autoinjector 
was maintained at 20 o

monitored were m/z 171.120 > 126.000 and m/z 253.122 > 159.200 for levetiracetam and the internal standard, respectively.

last measurable concentration (AUC0-t

0-∞), where AUC0-∞ =AUC0-t

max) of levetiracetam  and the time 
to reach this peak (tmax
equation t½ = ln (2) /z.

For the bioequivalence assessment between the formulations, AUC0-t, AUC0-∞ and Cmax

bioequivalent if the bounds of the 90% CI generated for the geometric mean ratio for both primary parameters are equal or higher 
than 80% and equal or lower than 125%, as established by ANVISA and FDA [9,10].

Pharmacokinetic and Statistical Analysis

Plasma concentrations of levetiracetam were determined using reversed-phase high-performance liquid chromatography with 

Hydrochloride was used as the internal standard. To avoid inter-assay variations, all the samples from the same subject, in both 
periods, were assessed in the same analytical run.
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max
were considered bioequivalent under study conditions.

Table 2 shows the test/reference geometric mean ratios for pharmacokinetic parameters Cmax, AUC0-t, and AUC0-∞ and the respective 
90% CIs for the bioequivalence analysis. All 90% CIs were within the range of 80% to 125%.

fasting conditions. Single dose studies are considered more sensitive to assess bioequivalence when compared to multiple-dose 

Parameter Test Drug Reference Drug

Cmax 21299.3 ± 801.9 (21.3) 21910.5 ± 842.9 (21.8)

tmax (h)** 0.81 (0.33-2.0) 1.0 (0.33-6)

AUC0-t 187450.7 ± 5505.0 (16.6) 188845.6 ± 6439.0 (19.3)

AUC0-∞ 194593.8 ± 5906.9 (17.2) 196616.7 ± 6821.5 (19.6)

t½ (h) 7.482 ± 0.156 (11.8) 7.678 ± 0.187 (13.8)

Cmax: Maximum Plasma Concentration; **tmax: Time to Reach the Maximum Plasma Concentration (Median and 
Range); AUC0-t: Area under the Plasma Concentration vs. Time Curve from Time 0 to t; AUC0-∞: Area under the Curve 

Table 1: 
under fasting conditions

Parameters Geometric mean 
ratio(%) (90%) of variation (%)

Ln(Cmax) 97.41 91.45-103.75 14.95

Ln(AUC0-1) 99.77 97.07-102.54 6.46

Ln(AUC0-∞) 99.44 96.71-102.25 6.56

Ln: Natural Logarithm; Cmax: Maximum Plasma Concentration; AUC0-t: Area under the Plasma Concentration vs. Time 
Curve from Time 0 to t; AUC0-∞
Table 2: Test/reference geometric mean ratios for pharmacokinetic parameters Cmax, AUC0-t, and AUC0-∞ and the respective 
90% CIs for the bioequivalence analysis

Figure 1: Mean curves of levetiracetam plasma concentration vs. time obtained for test and reference drugs under fasting conditions

Discussion
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max, AUC, tmax and t½) found in this study for levetiracetam (Table 1) was very similar to those 
reported on the literature [7,12-14]. Test drug had a anticipate tmax, showing a slightly speeder absorption when compared to 

max, AUC0-t, and 
AUC0-∞
125%) in RE Resolution no. 1170, dated April 19, 2006 [9].

Antiepileptic therapy is frequently linked with particular risks in many of the drugs generally used, with a narrow therapeutic 
range, where changes in the rate and extent of absorption may have clinical relevance is written. In this study, the formulations 
contained levetiracetam showed bioequivalence even considering a narrower therapeutic range (90-110%).

Since the adverse events and laboratory test results were similar for both drugs in the evaluated condition evaluated (fasting), it was 

Based on the pharmacokinetic and statistical results obtained in bioequivalence study conducted with administration of 
levetiracetam under fasting conditions, we conclude that the test drug product (levetiracetam 750, Monte Verde S.A.) and reference 

Conclusion
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