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Materials and Methods

Study drugs:

Alverine citrate capsules and Spasmonal Forte® capsules from Norgine Ltd, UK,
were used as the test and the reference products respectively. Both products
were prepared as Alverine citrate equivalent to Alverine 120 mg. Both the
products were stored at controlled room temperature 25°C (77 °F).

Study population:

The study was carried out at Actimus Biosciences Private Limited, India. The
study protocol was approved by the Ethics Committee. In addition, the protocol
was performed in accordance with the Declaration of Helsinki Principles as
outlined in the ICH-E6 Guidelines for Good Clinical Practice (GCP). All subjects
were given a detailed description of the study and written informed consent was
obtained prior to the enrollment. The sample size was estimated based on,
Coefficient of variation (C.V.) of the drug, sufficient statistical power to detect 20%
difference with the power of 0.8 in Cmax and AUC between the test and reference
product, Regulatory requirements. Sample size was based on estimates obtained
from reported literature and previous studies. Assuming a formulation ratio (T/R)
ranging from 0.95-1.05 a sample of 12 subjects including dropouts would be
sufficient to show bioequivalence between the two formulations with a power of at
least 80%. Hence sample size of 12 subjects was enrolled in the study. 12 healthy
male volunteers between the ages of 18-45 years with a body mass index
between 18.5 kg/m2 and 24.9 kg/m2, with body weight equal to or not less than
50 kg were assessed to be in good physical condition by a complete medical
screening including a medical history, physical examination, chest radiography,
electro radiography, laboratory screening test for hematologic and blood
biochemistry parameters and nonsmoker status. Subjects with a history of
hypersensitivity to any ingredients in the alverine products and/or related drugs or
its constituents or who were taking any medication or alcohol for a 21-day period
prior to the study were excluded. Subjects who had a history of cardiovascular,
hepatic, renal, gastrointestinal or hematologic disease were excluded from the
study.

Study design:

The study was an open-labeled, single-dose, two-treatment, two-period, two-
sequence randomized two way crossover with at least one week washout period.
Subjects were randomly allocated to two groups by the sequence of product
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Study population:

12 healthy male adults eligible for the study enrollment were randomly divided
into 2 groups [Test-Reference (TR) and Reference-Test (RT)] according to the
sequence of drug administration. All the subjects had completed both the periods.
Thus, this study was balanced in each sequence and the results from 12
volunteers were used for pharmacokinetic and statistical analysis. Table 1
demonstrates the demographic characteristics of the volunteers.

Bio analysis and pharmacokinetics:

The LC/MS/MS system consisted of four pumps for gradient solvent delivery, and
a divert valve to direct LC effluent to the mass spectrometer in the analyte elution
window. The analytical column effluent is directed through the divert valve to a
thermo electron TSQ quantum discovery mass spectrometer.

The instrument is operated in the positive ion mode. The precursor ions at m/z
282.057, 297.553 and 263.353 for alverine, PHA and ticlopidine are selected by
the first quadrupole (Q1), respectively. After collision-induced fragmentation in
Q2, the product ions at m/z 91.036, 106.906 and 124.824 for alverine, PHA and
ticlopidine are monitored in Q3, respectively. A resolution of one unit (at half peak
height) is used for both Q1 and Q3.

The method was fully validated using these Q1 and Q3 masses for both
compounds with satisfactory results. Linear calibration curves were obtained with
a coefficient of correlation (r2) usually higher than 0.995 in range of 20 to 5000
pg/mL. For each calibration standard level, the concentration was back calculated
from the linear regression curve equation. No significant difference was observed
in any of the analyzed pharmacokinetic parameters for Alverine citrate and its
metabolite p-hydroxy alverine was shown in Table 2.

Bioequivalence analysis:

Ninety percent confidence interval of geometric mean ratios of bioavailability
parameters between the test and reference formulation are presented in Table 3.
The statistical analysis obtained from this study showed that the point estimate
(90% ClI) of the geometric mean ratio (GMR) (T/R) of Cmax, AUCO-t and AUCO-
inf was entirely within the equivalence criteria (80.00-125.00%) which was
111.15% (98.67%-122.4%) and 113.41% (94.68%-118.74%) for Cmax ratios,
112.72% (91.12-114.35%) and 104.54% (94.73%-103.85%) for AUCO-t ratios
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Fig. 1: Time vs. Mean Plasma Concentration Graph of Alverine and P-Hydroxy Alverine.

and 103.73% (94.45%-111.5%) and 104.56% (103.24%-107.58%) for AUCO-inf
ratios of alverine and its metabolite p-Hydroxy alverine respectively. In addition,
no significant difference of the Tmax parameter between the two studied
formulations was observed (p >0.05). Therefore, it was concluded that the two
capsule formulations of alverine were bioequivalent in terms of rate and extent of
absorption for the drug alverine and the metabolite data has been given as
supportive evidence. The mean plasma concentration vs time profiles were given
in Fig 1.

Tolerability:

Almost all volunteers taking both alverine formulations were noted for mild
adverse events. Most common events were drowsiness, nausea and loss of
appetite. However, no subject had any severe adverse event or withdrew from the
study because of an adverse event.

Conclusion
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