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Abstract

AIM: To assess the relative bioavailability and pharma-
cokinetic properties of two formulations (test and refer-
ence) of Lafutidine 10 mg.

METHODS: The study was performed as an open label,
randomized, two-way, two-period, two-treatment, single
dose cross-over bioequivalence study, under non-fed
condition to compare the pharmacokinetic profiles of the
lafutidine formulation manufactured by Emcure Pharma-
ceuticals Ltd., India using an indigenously developed ac-
tive pharmaceutical ingredient (API) and the commercial-
ly available Stogra® formulation, of UCB Japan Co., Ltd.,
Japan. The two treatments were separated by a wash-
out period of 5 d. After an overnight fasting period of 10
h, the subjects were administered either the test or the
reference medication as per the randomization schedule.
Blood samples were collected at intervals up to 24 h, as
per the approved protocol. Concentrations of lafutidine in
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plasma were analyzed by a validated liquid chromatog-
raphy/tandem mass spectrometry (LC/MS/MS) method,
and a non-compartmental model was used for pharma-
cokinetic analysis. The pharmacokinetic parameters were
subjected to a 4-way ANOVA accounting for sequence,
subjects, period and treatment. Statistical significance
was evaluated at 95% confidence level (P = 0.05).

RESULTS: The mean (£ SD) values of the pharmacoki-
netic parameters (test vs reference) were Cmax (265.15 £
49.84 ng/mL vs 246.79 = 29.30 ng/mL, P < 0.05), Area
under the curve (AUC)o+ (1033.13 + 298.74 ng.h/mL vs
952.93 + 244.07 ng.h/mL, P < 0.05), AUCp-«) (1047.61
+ 301.22 ng.h/mL vs 964.21 + 246.45 ng.h/mL, P <
0.05), and t(1.92 £ 0.94 h vs 2.05 + 1.01 h, #Z < 0.05).
The 90% confidence intervals (CI) for the test/reference
ratio of mean Cmax, AUCv, and AUC(-») were within the
acceptable range of 80.00 to 125.00. The mean times
(£ SD) to attain maximal plasma concentration (tmax) of
lafutidine were 0.95 £+ 0.24 h vs 1.01 + 0.29 h (P < 0.05)
for the test and the reference formulations respectively.
Both the formulations were well tolerated.

CONCLUSION: In summary, this study has demon-
strated the bioequivalence of the two formulations of
lafutidine 10 mg. Hence it can be concluded that the two
formulations can be used interchangeably in clinical set-
tings.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Lafutidine, (*)-2-(furfuryl sulfinyl)-N-[4-[4-(piperidinom-
ethyl)-2-pyridyl|oxy-(Z)-2-butenyl] acetamide (Figure 1), is a
newly developed second generation histamine He-receptor
antagom'stm. It is absorbed in the small intestine, reaches
gastric cells zia the systemic circulation, and then directly
and rapidly binds to gastric cell histamine H2 receptors,
resulting in immediate inhibition of gastric acid secretion”.
Lafutidine is used in the treatment of gastric ulcers, duode-
nal ulcers, and gastric mucosal lesions associated with acute
gastritis and acute exacerbation of chronic gastritism. It has
been shown to have mucosal protective action in the gas-
trointestinal tract, including the esophagus, stomach, small
intestine, and large intestine” .

In clinical studies, lafutidine has been shown to inhibit
gastric acid secretion during the daytime (i.e. postprandial)
as well as during the night[éj. Lafutidine possesses a potent
and long lasting gastric antisecretory effect mediated by
Ho-receptor blockade in animals. Lafutidine has a receptor-
binding affinity which is 2-80 times higher than other
representative Hz-receptor antagonists (e.g. famotidine,
ranitidine, and cimetidine)m. In addition, lafutidine exerts
gastroprotective effects independent of its antisecretory
action™. Lafutidine has been shown to increase the gastric
mucosal blood flow” and gastric mucus secretion ™" and
to accelerate epithelial restitution in rats.

The gastroprotective effects and intestinal protective
effects of lafutidine are due to the activation of capsaicin-
sensitive calcitonin gene related peptide (CGRP) contain-
ing vasodilator nerves (CGRPergic nerves) »iz modulation
of presynaptic vanilloid-1 receptors' . Tafutidine causes
a sustained increase in intracellular Ca’* ion concentra-
tion in endothelial cells, which induces the release of
neurotransmitters including CGRP. Lafutidine induced
CGRP release stimulates nitric oxide (NO) production in
endothelial cells, where NO participates in the regulation
of gastric mucosal blood flow through vasodilation in the
gastric microvasculature! ™",

CGRP released from afferent neurons in the gastric
mucosa stimulates D cells in the antral and fundic glands
and increases somatostatin secretion from D cells. Soma-
tostatin inhibits gastric acid secretion, acting directly on
somatostatin receptors on patietal cells and indirectly by
decreasing gastrin from antral G cells"”. Lafutidine has
been shown to significantly increase plasma somatostatin
levels 0.3-2 h after a dose has been taken!"”.

Lafutidine promptly suppresses gastric acid secretion,
hence it is considered to be a useful drug for the on-de-
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Figure 1 Chemical structure of Lafutidine®,

mand treatment of mild gastroesophageal reflux disease"”

Studies have shown that a triple therapy with lafutidine,
clarithromycin and amoxicillin shows equivalent effect
to that of lansoprazole, clarithromycin and amoxicillin in
terms of Helicobacter pylori eradication rates, improvements
in gastroesophageal reflux and abdominal symptoms af-
ter treatment, although the eradication rate with a triple
therapy including lafutidine is not influenced by genetic
polymorphism of CYP2C19 activity"™"”\. Lafutidine is used
as a preanesthetic medication to decrease gastric fluid acid-
ity and volume™?!,

Lafutidine is presently approved in Japan as a tablet”.
This product is not available in Europe, USA or India.
The objective of the present study was to compare the
pharmacokinetic profiles of lafutidine formulation manu-
factured by Emcure Pharmaceuticals Ltd., India using an
indigenously developed active pharmaceutical ingredient
(API) and the commercially available Stogra™ formulation
of UCB Japan Co., Ltd., Japan.

MATERIALS AND METHODS

Drugs

The API along with the test formulation (batch number
FD/388/09; manufacturing date March 2009) were indig-
enously manufactured by Emcure Pharmaceuticals Ltd.,
India. The reference product Stogra® (batch number 9456,
expiry date February’ 2012) was manufactured by UCB
Japan Co., Ltd., Japan. Each film coated tablet of both
formulations contained lafutidine equivalent to 10 mg,
The study was conducted at Therapeutic Drug Monitoring
(TDM) Laboratory, Mumbai, India and it was sponsored
by Emcure Pharmaceuticals Ltd., India.

Study subjects

Guidelines drawn up by the Institutional Review Board
(IRB), which met the requirements of the US. code of
Federal Regulations, the Canadian MRC guidelines and
Declaration of Helsinki, Tokyo 2004 as well as the ethi-
cal norms laid down by the Indian Council of Medical
Research (ICMR), New Delhi, India, 2006 were followed
during the study™*". The protocol was approved by the
institutional ethics committee.

Twenty eight healthy male subjects, including 4 subjects
as standby to replace dropouts, were included in the study.
All participants gave a written informed consent prior to
participation, which had the approval of the institutional
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ethics committee, after they had been informed of the
nature and details of the study in a language (both writ-
ten and verbal) which they understood. Subject inclusion
criteria included age between 18-45 years, non-smoker and
Asian adult male of Indian origin with no evidence of un-
derlying disease, medical disorders/impairments (hepatic,
renal, cardiac, gastrointestinal tract and psychiatric), no vital
sign abnormalities, no clinically significant abnormal values
during pre-study screening, acceptable ECG, no consump-
tion of drugs for 2 wk prior to the study, and no participa-
tion in any bioavailability or bioequivalence study at least 3
mo prior to the present study.

The exclusion criteria included history of hypersensi-
tivity to the study product or related products, significant
medical illness or conditions known to interfere with ab-
sorption, distribution, metabolism and excretion of the
study drugs, significant history of medical illness like asth-
ma, chronic bronchitis or other bronchospastic condition,
glaucoma, cardiovascular or hematological disease, diabe-
tes, metabolic acidosis or a known food allergy, significant
clinical illness during 4 wk prior to day one of the study or
hospitalization during 3 mo prior to the commencement
of the study, maintenance therapy with any drug, alcohol
abuse, drug dependency, use of enzyme modifying drugs
within 30 d prior to day one of the study or use of any
systemic medications including over the counter (OTC)
drugs within 14 d prior to day one of the study, subjects
who had a depot injection or an implant of any drug 3 mo
prior to the commencement of the study, HIV or hepatitis
positive subjects, and subjects who had donated blood (350
ml) within last 3 mo prior to the study.

Study design

The study was performed as an open label, randomized,
two-way, two-period, two-treatment, single dose cross-
over bioequivalence study, under non fed condition, and
the treatments were separated by a wash-out period of 5 d.
Each subject was assigned a unique identification number.

All the subjects arrived at the study center at least 13
h prior to the start of the study. They were housed in an
air-conditioned facility and were given a standard dinner,
which was finished at least 10 h before dosing in each pe-
riod of the study. After an overnight fasting petiod of 10
h, the subjects were administered the medications as per
the randomization schedule, for the test or the reference
products, with 240 mL of plain drinking water. The intake
of the study formulations was closely monitored by a phy-
sician and the oral cavity was checked properly to ensure
completion of the administration process. Subjects were
instructed to remain inclined on the bed for the first 2.0 h
after dosing,

No meal was allowed until 4 h after dosing. Drinking
water was restricted from 1 h before dosing till 2 h after
dosing and ad libitum thereafter. Excess fluid intake (> 120
mL/h) was not allowed. Lunch, snacks and dinner were
served as per the scheduled time.

All the subjects were abstained from any xanthine-
containing food or beverages or alcoholic products for 72
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h prior to formulation administration and throughout the
sampling schedule during each period.

Subjects were informed not to take any drug at least 14
d prior to the study, especially cold preparations, aspitin,
vitamins and antacid preparations. No concomitant medi-
cation was permitted during the study period.

Blood sampling
Blood samples (5 mL) were collected from an antecubital
vein by an indwelling venous cannula using coded, sterile
vacutainers containing ethylenediamine tetraacetic acid
(EDTA) as an anticoagulant. Blood samples were obtained
immediately prior to dosing (predose sampling, 0.00 h) and
at 0.25, 0.50, 0.75, 1.00, 1.25, 1.50, 1.75, 2.00, 2.50, 3.00,
3.50, 4.00, 5.00, 6.00, 8.00, 10.00, 12.00, 16.00, 18.00, and
at 24.00 h after dosing. Blood samples were centrifuged
at 4000 t/min (at 0-4°C) for 10 min, within 10 min of the
sample collection, to separate the plasma. The plasma was
separated and stored frozen at -20°C £ 5°C until assayed.
During the study periods, all the subjects were under
medical supervision. Vital signs were examined at sched-
uled time as per the protocol.

Analytical procedure

A validated liquid chromatography/tandem mass spec-
trometry (LC/MS/MS) method was used for determina-
tion of lafutidine concentration in human plasma. Equip-
ment used was a Perkin Elmer Series 200 pump fitted with
Perkin Elmer series 200 autosampler and the software used
was Analyst Software Integrator. Column type used was
Cosmosil Cis (150 mm X 4.6 mm, i.d.) 5 p and the mobile
phase used was 0.01% Formic acid: Acetonitrile (20:80).
Procedures of validation and acceptance criteria were
based on “FDA Bio-analytical Method validation guide-
lines™™,

Aliquots of 480.00 pL. of drug free human plasma were
taken in tubes and standard solutions were spiked to obtain
concentrations of 5.00, 25.00, 50.00, 100.00, 200.00 and
400.00 ng/mL. The tubes wete vortexed for 30 s. 100 uL
of 0.2 mol/L sodium hydroxide was added and vortexed
for 30 s. 5 mL of ethyl acetate was added to the tubes and
the tubes were shaken for 10 min at 10 r/min in a shaker.
The tubes were then centrifuged for 10 min at 3000 r/min.
4 mL of organic layer was collected and evaporated at 80°C
until dryness under a stream of nitrogen for 10 min in a
low volume evaporator. The residue was then reconstituted
in 200 pL of the mobile phase, and 10 pl. of the reconsti-
tuted residue was injected onto the LC/MS/MS system.

Pharmacokinetic analysis

All pharmacokinetic parametets were determined by non-
compartmental methods. Values below the quantification
limit (< 5.00 ng/mL) wete set to zero for calculation put-
poses.

The maximum plasma concentration (Cmax) and the
time to reach Crmax (tmax) were taken directly from observed
concentration #s time data. The elimination rate constant
(Ka) was estimated by a non-linear least square regression
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Figure 2 Mean plasma concentration vs time curves of the test and reference
tablets, each containing 10 mg lafutidine.

analysis of the individual concentrations observed as a
function of time during the elimination phase. The appar-
ent elimination half life (ts) was obtained by dividing 0.693
by Ka. The area under the curve (AUC) of lafutidine in
plasma from time zero to last quantifiable time point (t),
AUC -, was calculated using the linear trapezoidal rule.
The AUC from time zero to infinity, AUC-x), was calcu-
lated from the sum of AUCw+yand Cusi/Ke, where Cus: is
the last measurable concentration of lafutidine in plasma.

The test and the reference formulations were consid-
ered to be bioequivalent if the calculated 90% confidence
intervals (CI) for the log transformed ratios (test/refet-
ence) of the Cmax, AUC@9, and AUCo=) were within the
bioequivalence criteria range of 80.00-125.00 as established
by the Central Drug Standard Control Organization (CDS-
CO), India; US Food and Drug Administration (US FDA)
and European Medicines Evaluation Agency (EMEA).

Statistical analysis

Certified and validated WinNonlin version 3.0 (Pharsight
Corp., USA) and Statistical Analysis System 9.1 (SAS 9.1)
(SAS Institute Inc., USA) programs wete used for statisti-
cal evaluations of the pharmacokinetic parameters.

The pharmacokinetic parameters were statistically ana-
lyzed by analysis of vatiance (ANOVA) test, and Schuer-
mann’s two one sided ~test. Standard descriptive analysis
including mean, standard deviation (SD) and standard error
(SE) were used for variables such as height, weight and age.
These statistical parameters including coefficient of vari-
ance were used to describe plasma concentrations at each
individual time point as well as pharmacokinetic param-
eters. AUCo-v, AUCo=) and Cmax were subjected to a four-
way ANOVA accounting for sequence, subjects, period
and treatment and the statistical significance was evaluated
at 95% confidence level (P = 0.05). The statistical method
for testing bioequivalence was based upon the 90% CI for
the ratio of the calculated means (test/reference) for the
parameter under consideration. The statistical analysis (e.g
ANOVA) took into account sources of vatiation that can
be reasonably assumed to have an effective response.

RESULTS

Twenty eight healthy male subjects, including 4 subjects as
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Parameters Test (mean + SD) Reference (mean + SD)
Crmax (ng/mL) 265.15 + 49.84 246.79 + 29.30
AUCo+4 (ng.h /mL) 1033.13 + 298.74 952.94 + 244.07
AUC(+) (ng.h/mL) 1047.61 + 301.22 964.22 + 246.45

tmax () 0.95+0.24 1.01 +0.29

Kel (h™) 0.44 +0.19 042 +0.22

t%2 (h) 1.92+094 2.05+1.05

AUC: Area under the curve.

standby to replace dropouts, were included in the study.
Subject number 21 did not report for the second period of
the study, and hence was considered as a dropout. There-
fore subject number 26, carrying similar sequence of drug
administration as that of subject number 21, was included
for analysis. Thus twenty seven adult males completed the
study. However twenty four subjects were considered for
evaluation of pharmacokinetic parameters.

The two formulations were well tolerated by the sub-
jects. No adverse event was observed during both the pe-
riods of the study in any of the subjects. Both clinical and
laboratory parameters of all subjects showed no clinically
significant changes.

The mean age, mean weight and mean height of twen-
ty four subjects were (£ SD) of 27.9 £ 5.22 years (range
19-37 years), 63.3 & 7.74 kg (range 51-76 kg) and 167.2 £
0.62 cm (range 157-184 cm) respectively. Figure 2 shows
the plots of mean serum concentrations of lafutidine s
time. Both the formulations were rapidly absorbed and de-
tected from 0.25 h in plasma.

Mean pharmacokinetic parameters of lafutidine for the
test and the reference formulation, in 24 healthy Indian
subjects are presented in Table 1.

The results of ANOVA revealed that sequence and pe-
riod had no statistically significant effects on Cmax (P > 0.05).
However thete was a significant effect of subject and treat-
ment on Cmas (P < 0.05). Similarly, there was a significant
effect of sequence, subject and treatment on AUCo-y and
AUC@ (P > 0.05). The period had no significant effect
on either AUCp or AUCp=) (P < 0.05). The intra-subject
variation, calculated using mean square error obtained
from the logarithmically transformed Cmax, AUC(-y and
AUC@ values, were 9.36%, 10.88% and 10.73% respec-
tively. Additionally the 90% CI for the ratios of mean Cumax,
AUC-, and AUCp«) were within the range of 80.00 to
125.00 (using log transformed data), meeting the regulatory
criterion for bioequivalence as mentioned above. Table 2
represents the ratio (test/reference), 90% CI and the intra-
subject variations of the Cimax, AUC+y and AUC-).

For overall extent of absorption, both the formulations
were equivalent, with test/reference formulation ratios of
both AUCw-y and AUCp) very close to 100%. Based on
the plasma levels of the 24 completed subjects, the mean
relative bioavailability of lafutidine was 107.90% as com-
pared with the reference.

The pharmacokinetic data for each subject are illus-
trated in Table 3.
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Parameters Ratio 90% Confidence interval Intrasubject variability
(Test/Reference, %) (Log transformed data) (Log transformed data, %)

Crmax 106.69 101.86-111.74 9.36

AUC+y 107.90 102.25-113.86 10.88

AUC(0+) 108.14 102.56-114.03 10.73

AUC: Area under the curve.

Subject Cmax (ng/mL) tmax (h) AUC(©-=) (ng.h/mL) tY2(h)
No T R T R T R T R
1 251.39 206.84 0.75 2.00 832.06 739.16 2.10 1.86
2 262.45 177.45 0.75 0.75 710.95 488.76 0.76 141
3 296.14 261.31 1.25 1.25 1194.42 1216.98 2.15 2.38
4 437.81 329.52 1.00 1.25 1794.64 1616.96 2.66 2.04
5 272.06 266.29 0.50 1.00 1514.49 1362.13 3.88 5.33
6 226.16 211.52 0.75 1.50 817.78 826.44 4.66 3.49
7 333.21 262.45 1.50 1.00 1670.60 919.94 2.74 2.38
8 367.03 284.66 1.00 0.75 1351.55 1029.20 2.83 2.60
9 217.84 264.98 0.75 0.75 915.96 946.37 147 1.17
10 239.84 263.04 0.75 1.00 908.95 955.31 1.68 217
11 261.86 230.72 1.00 0.75 934.60 1025.74 1.19 2.00
12 261.43 239.22 0.75 1.00 711.94 724.40 2.09 1.28
13 272.29 274.25 1.00 0.75 1079.63 1054.03 1.11 349
14 242.47 239.57 1.25 0.75 1338.51 1297.85 1.34 1.66
15 252.28 248.71 1.00 1.25 1132.98 1158.95 1.64 2.66
16 255.77 258.87 1.25 1.00 927.31 953.39 1.13 0.63
17 230.14 228.79 0.75 1.00 775.57 701.88 1.82 1.96
18 244 .41 241.83 1.00 0.75 893.76 803.78 2.01 2.16
19 224 .93 225.22 0.75 1.00 774.27 704.02 0.92 214
20 238.08 232.65 1.25 1.00 992.35 884.79 241 1.19
22 246.95 242.79 0.75 1.00 1109.70 1100.98 1.71 0.86
23 239.34 237.60 1.25 1.00 1163.50 984.41 0.95 1.31
24 240.45 245.86 0.75 1.00 727.85 825.47 1.32 1.01
26 249.33 248.84 1.00 0.75 869.33 820.28 1.42 1.97

T: Test formulation; R: Reference formulation; AUC: Area under the curve.

DISCUSSION

This is the first bioequivalence study of lafutidine con-
ducted on an Indian population. This study assessed the
bioequivalence of a 10 mg lafutidine tablet formulation
with the Stogra® 10 mg tablet manufactured by Japanese
company UCB Japan Co. Ltd. API and the test formula-
tion (batch number FD/388/09; manufacturing date
March’ 2009) were indigenously manufactured by Emcure
Pharmaceuticals Ltd., India.

Lafutidine has great potential for use in the treatment
of gastric ulcers, duodenal ulcers, and gastric mucosal le-
sions associated with acute gastritis and acute exacerbation
of chronic gastritis. Many published comparative clinical
studies have established the superiority of lafutidine over
proton pump inhibitors”*'” and other Ho>-receptor antago-
nists"*. The normal dose of lafutidine is 10 mg once a
day for gastric mucosal lesions associated with acute gastri-
tis and acute exacerbation of chronic gastritis; 10 mg once
a day as a preanesthetic medication; and 10 mg twice a day
for gastric ulcers, duodenal ulcers and stomal ulcers™. As
the dosage of 10 mg remains the mainstay, the pharmaco-
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kinetics of single dose of lafutidine 10 mg was evaluated in
healthy male volunteers.

An internationally published pharmacokinetic study of
latutidine performed on healthy Japanese male volunteers
showed a Cmax of 133.90 ng/mL and tma of 1.84 h' A
similar study performed on healthy Chinese volunteers
showed a Cmax of 151.55 + 54.49 ng/mL and tmax of 1.60
+ 0.40 h™, This particular study performed on an Indian
subpopulation showed a Cmax of 265.15 £ 49.84 ng/mL
and tmax of 0.95 * 0.24 h. The estimated pharmacokinetic
parameters of the test and the reference formulations in
this study have higher levels than Japanese and Chinese
clinical studies probably due to racial and genetic differ-
ences in the population studied.

The measured AUC and Cmas values following oral
administration of both formulations (test and reference)
maintained 90% CI within 80.00-125.00 for the log trans-
formed values, suggesting that the two formulations were
bioequivalent.

Lafutidine was found to be well tolerated in the present
study. No adverse effects were reported or observed in any
of the subjects. This finding is consistent with previously
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published clinical study by Ohya ez al”™ where in no ad-
verse event was observed in subjects given lafutidine.

In summary this study has demonstrated the bioequiva-
lence of the 10 mg lafutidine tablet manufactured by Em-
cure Pharmaceuticals Ltd., India and the reference prod-
uct, Stogra® manufactured by UCB Japan Co., Ltd., Japan.
Hence it can be concluded that the two formulations can
be used interchangeably in clinical settings.

COMMENTS

Background

Lafutidine is a newly developed second generation histamine Hz-receptor
antagonist used in the treatment of gastric ulcers, duodenal ulcers, and gastric
mucosal lesions associated with acute gastritis and acute exacerbation of chronic
gastritis. The mechanism of lafutidine encompasses a multimodal action that not
only reduces the gastric acid output but also exhibits mucosal anti-inflammatory
and mucosal protective activity. That is why it is categorized as a second-
generation He-receptor antagonist. The objective of the present study was to
compare the pharmacokinetic profiles of a lafutidine formulation manufactured
by Emcure Pharmaceuticals Ltd., India using indigenously developed active
pharmaceutical ingredient and the commercially available formulation Stogra®, of
UCB Japan Co., Ltd., Japan.

Research frontiers

The control of acid-peptic disease represents a major triumph for modern phar-
macology. Second generation Hz-receptor antagonists, owing to their faster and
multimodal mechanisms of action, can be used for on-demand treatment of mild to
moderate acid-peptic disorders. Among the various second generation Hz-receptor
antagonists available, Lafutidine seems to hold its own niche. Lafutidine boasts of
a multi-modal and potent armamentarium of mechanisms of action thus giving it
an edge over the other representative He-receptor antagonists. Lafutidine is pres-
ently approved in Japan as a tablet. This particular research aims at investigating
the relative bioavailability and pharmacokinetic properties of two formulations of
Lafutidine, and monitoring the safety and tolerability of a single dose of lafutidine
10 mg tablet in healthy adult Indian male volunteers.

Innovations and breakthroughs

Administration of the two lafutidine formulations (test and reference) to healthy
adult Indian male volunteers did not significantly alter the pharmacokinetic profiles
of either drug, demonstrating bioequivalence of the two formulations.

Applications
The study results suggest that lafutidine is safe and well tolerated. The formula-
tions can be used interchangeably in clinical setting.

Terminology

Bioavailability: Bioavailability refers to the relative amount of drug from an admin-
istered dosage form which enters the systemic circulation and the rate at which
the drug appears in the systemic circulation. Bioequivalence: Bioequivalence of a
drug is achieved if its extent and rate of absorption are not statistically significantly
different from those of the reference product when administered at the same molar
dose. Pharmacokinetics: Pharmacokinetics describes the movement of the drug
into, within, and out of the body, and its time-course. Tmax: Time taken to achieve
maximum plasma concentration. Crax: Maximum plasma concentration. AUC: Area
under the plasma concentration time curve. Ke: Mean elimination rate constant.
tiz: Mean elimination half-life. ANOVA: Analysis of variance.

Peer review
The study was well performed and the results are well discussed. The statistical
tests are adequate.
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