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Abstract

\

Background: Glibenclamide is a sulfonylurea oral hypoglycemic drug, which has long been in clinical use for diabetes mel-
litus.

Objectves: This study aims to assess the bioequivalence (pharmacokinetics and antihyperglycemic effect) in healthy vol-
unteers under fasting conditions of three locally manufactured generics of glibenclamide 5 mg tablets (Aminil®, Y and Z)
available in Sudan. Similarly, the originator glibenclamide 5 mg tablets (Euglucon®) was assessed and used as a reference
product.

Methods: Nine healthy subjects were given a 5 mg dose of Euglucon® (Roch) or Aminil® (Amipharma lab) tablets. Blood
samples were collected at different time intervals analyzed for the glucose concentration. Also, the pharmacokinetic pa-
rameters such as the maximum mean serum concentration (C__ ), the mean time to maximum serum concentration (T__),
the area under the concentration versus time curve (AUC) and the drug clearance (CL) were recorded. The mean glucose
concentration was also determined in different time intervals.

Results: The obtained results showed no significant difference in the mean T__ between the tested items. However, the
mean C__ was significantly higher (p<0.001) for Aminil® tablets (456 ng/mL) compared to Euglucon® tablets (291 ng/mL).
Similarly, the mean AUCO0-8h was significantly higher (p<0.001) with Aminil® tablets (1915 ng/mL.h) compared to Euglu-
con® tablets (1163 ng/mL.h). After 8 h, the drug clearance of 0.0430 L/Kg.h for Euglucon® tablets and 0.0260 L/Kg.h for
Aminil® tablets. Both products lowered the mean glucose concentrations after 8 h, 99 mg/dL for Euglucon® tablets and 98
mg/dL for Aminil® tablets.

Conclusions: Collectively, in this study Aminil® tablets showed pharmacokinetic parameters and anti-hyperglycemic effect
in healthy volunteer similarly to that of Euglucon® tablets. Therefore, Aminil® tablets is bioequivalent to the Euglucon®
tablets.

Clinical Relevance: This approach can help clinical pharmacist’ to improving their drug dispensing practice and skill that
ultimately will improve patients’ quality of life.
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Introduction

The physical, chemical and biological qualities of medicines
are considered as major aspects. This is due to the drug phar-
macological action in treating the target disease would be
largely affected by the quality of medicines and pharmaceuti-
cals [1-3]. In Sudan as like other Sub-Saharan countries in Afri-
ca, the regulation of the medicines and maintaining their qual-

ity standard is governed mainly by the Federal Department of
Pharmacy. The role of this department is to ensure that all the
medicines (imported items and local items) and used by the
patients should be fulfilled certain standards of quality stan-
dards, safety and efficiency [4]. Beside the department is also
responsible for making the medicines are available in afford-
able prices for all patients. To implement all these important
requirements, vigorous systems of medicines registrations
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and pharmacy premises licensing are currently used [4,5].

In Sudan, the needs for medicines has largely increased dur-
ing the last two decades. This might be attributed to the fac-
tors such as fast growing of the country’s population and im-
proving in the health supplies systems [4]. However, the high
needs for the medicines by the Sudanese’s people has put a
burden to the Federal Departments of Pharmacy in regarding
testing of their qualities and effectiveness [4-6]. As the conse-
quence, variables in the clinical effectiveness and decrease of
user's confidence (pharmacists, physicians and patients) have
been reported in recent years in the local pharmaceutical mar-
kets in Sudan. The Federal Departments of Pharmacy seeks for
primary criteria to ensure the best quality of medicines and
pharmaceuticals to user and to prevent sub-standard product,
which does not fall within international standards. Quality
control parameters of medicines, such as dissolution time and
drug potency are useful tools for maintaining consistency in
batch-to-batch manufacturing. All quality control parameters
are closely related to each other and have effect on drug phar-
macokinetic profiles, bioavailability and finally in drug phar-
macological actions [7,8].

Glibenclamide is a potent oral hypoglycemic agent belonging
to the sulphonylurea group. It is a slightly acidic drug with high
lipophilicity. It is frequently prescribed for the treatment of
late-onset (non-insulin dependent) diabetes mellitus. How-
ever, the commercialized glibenclamide products, such as Eu-
glucon® are slowly and incompletely absorbed by the human
gastrointestinal tract (GIT). This would be made the drug to
have poor bioavailability after the oral administration. Many
factors known to influence the bioavailability of glibenclamide
such as the presence of food in the GIT and the physical form
of the drug product [9].

The objective of this study is to ensure conformity of quality
of glibenclamide tablets available in the Sudan. To fulfil these
objective, the glibenclamide tablets 5 mg from four different
companies (imported and locally manufactured items) were
investigated for their pharmacokinetics and anti-hyperglyce-
mic effect in healthy volunteer subjects.

Materials and methods

Study design

This was a single-center comparative bioequivalence, open-
label, randomized, and single-dose study under fasting condi-
tions. The study consisted of one single-dose administrations
of glibenclamide immediate release tablet (with water fol-
lowed by taking standard breakfast after 1.5 h of drug intake).
The study was open label. Because comparative bioequiva-
lence studies involve a comparison of pharmacokinetic pro-
files and antihyperglycemic effect, which are not subjective
measurements, blinding was not deemed necessary for this
study. The clinical study protocol, any related associated docu-
ments, and informed consent forms were reviewed and ap-
proved by an independent ethics committee at University of

Khartoum, Sudan.

Study population

Volunteers enrolled in this study were members of the com-
munity at large. Before entering the study, all volunteers were
undergoing for medical history checkup, physical examination
and biochemical testing. The group of subjects taking part in
the experiments were comparable in age, height, and weight
and demographic data (race and ethnicity). All subjects were
forbidden from vigorous work for three days before the be-
ginning of the study. All participating volunteers were judged
eligible for the study when assessed against these criteria.

Study Procedures

At the study day, according to the randomization scheme,
volunteers were administered a single oral dose of either
the test glibenclamide, as 5 mg unit-dose immediate release-
tablet with 150 mL distilled water followed by taking standard
breakfast after 1.5 h of drug intake or reference glibenclamide
tablet (Euglucon®). Then, indwelling catheter was inserted to
each volunteers’ vein and 10 mL of blood samples were taken
from each subject.

It is worth to mention that the other glibenclamide tablets
brands (Y and Z) were excluded from the further studies be-
cause they failed to pass preliminary quality control tests
(weight variation, friability, hardness, disintegration time,
content uniformity and drug dissolution time). The results ob-
tained from these tests were not shown.

Analytical Methods

Blood was collected and allowed to clot at room temperature
for at least 30 min. The serum was then separated by centrifu-
gation and harvested. The serum samples were then stored
at-20°C until assayed. The serum concentration of total glib-
enclamide was determined by using high performance liquid
chromatography (HPLC) method [10].

Pharmacokinetic study

The plasma glibenclamide concentration was used to deter-
mine the following pharmacokinetic parameters: the maxi-
mum drug concentration in plasma (C__); time to reach C__

(T .J); area under the concentration area curve (AUC) and
clearance (CL).

Anti-hyperglycemic effect

Serum samples were taken at 0, 1, 2, 3, 4, 5, 6, 7 and 8h from
the subjects. All samples were subjected to clot retraction
and centrifuged at 3500 rpm for 15 min. lastly, the serum sam-
ples were divided into two portions, one used immediately for
glucose analysis by hexokinase method, and the other kept at
- 20 oC for glibenclamide analysis by special HPLC technique.
The concentrations of glibenclamide for the two brands were
determined by HPLC [10].
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Statistical analysis

The statistical significance of weight and hardness of tablet
of different brands was carried out with SPSS-Computer soft-
ware (Version 15.0). At 95% confidence interval, 2-tailed p
value less than or equal to 0.05 were considered significant.

Results and Discussions

Participating volunteer

Table 1 shows the characteristics of nine subjects in the treat-
ment groups and biochemical and hematologic screening
results. All subjects were in healthy state as the tests results

Table 1: The characteristic of subjects in the treatment groups.

gree of solubility of Euglucon® was responsible for the appar-
ent incomplete absorption from the GIT in the in-vivo situa-
tion compared Aminil® tablet.

The present study showed clearly the large difference in the
bioavailability of the Euglucon® compared to Aminil® tablet.
So the Euglucon® tablets must be formulated in lower dose
as already seen in the literature. 5 mg Aminil® tablet can be
taken as over dose, which may be associated with serious haz-
ards such as hypoglycemia.

Antihyperglycemic effect assessment
Table 4 shows the mean glucose concentration obtained from

Subject Code | Sex Age | Weight (Kg) | Height (cm) | Hb(g) Hepatitis | Urine general
oM Male | 32 74 146 14.1 -ve No infection
1A Male | 23 45 136 14.2 -ve No infection
SE Male | 25 74 146 14.2 -ve No infection
MA Male | 26 54 130 14.7 -ve No infection
M Male | 22 63 130 13.5 -ve No infection
AB Male | 34 84 142 14.7 -ve No infection
WE Male | 25 70 140 14.2 -ve No infection
AM Male | 27 72 146 14.3 -ve No infection
MS Male | 62 56 130 15 -ve No infection

were confirmed and therefore, no one was withdrawn from
the study.

Pharmacokinetic assessment

Table 2 shows the pharmacokinetic parameters (C__and T__)
of Aminil® and Euglucon® tablets. The mean T__ was 3 min for
the both Aminil® and Euglucon® tablets. The mean T__ when
Euglucon® tablets were used was not significantly different to
that of Aminil® tablets. Unexpectedly, in this study we found
that the mean C__ when Euglucon® glibenclamide 5 mg was
used was significantly different to that after using Aminil® tab-
lets. The T__ for Euglucon® is 290 ng/mL and for Aminil® tab-
let is 456 ng/mL.

Table 3 shows the pharmacokinetic parameters (AUC and Cl)
of Aminil® and Euglucon® tablets. As shown in the table, the
mean AUC was significantly higher with Aminil® compared to
Euglucon® tablets. On the other hands, the Cl was 0.026 L/
kg/h for Aminil® tablet and 0.043 L/kg/h for Euglucon® tablet.

Table 3: Pharmacokinetic parameters (AUC and CL ) obtained
from the 9 volunteers.

Subject | AUC (ng/ml.h) Cl (L/Kg.h)

code Euglucon® Y-brand | Euglucon® Y-brand
oM 950 1065 0.0053 0.0047
1A 830 1870 0.0026 0.0027
SE 1025 1774 0.0049 0.0028
MA 822 1280 0.0061 0.0039
IM 1480 1630 0.0032 0.0031
AB 940 1530 0.0053 0.0043
WE 1209 1220 0.0041 0.0041
AM 925 1150 0.0050 0.0043
MS 860 1552 0.0057 0.0032
Mean 1163 1915 0.0430 0.0260

Table 4: The mean glucose concentration obtained from the 9
volunteers in different time intervals.

The in-vitro dissolution studies have demonstrated that the Brand Fasting | 1h | 2h | 3h | 4h | 5h 6h | 7h | 8h
extent of dissolution of Aminil® tablet was significantly higher Mean glucose 72 84 |49 | 50 | 60 | 103 | 92 | 77 | 99
than the Euglucon® tablets (data not shown). The lower de- conc. (mg/d})
of Euglucon
N tablets 5 mg
Table 2: Pharmacokinetic parameters (C__and T__ ).
max max Mean glucose 62 76 | 46 | 51 | 48 | 74 75 | 64 | 98
_ conc. (mg/dL)
zul;ject Crax (ng/ml) T (M) of Y-brand tab-
ode Euglucon® Y-brand Euglucon® Y-brand lets 5 mg
oM 218 418 3.0 3.1
1A 280 518 3.0 3.0 . . . . .
<E 01 236 20 3.0 the 9 volunteersiln different time intervals. At baseline, the
MA 269 425 4.0 3.0 mean concentration of glucose was 72 mg/dL for volunteers
IM 312 510 3.0 3.0 taking Euglucon® tablets and 62 mg/dL for volunteers taking
AB 274 470 4.0 2.5 Aminil® tablet after breakfast. As shown in the table, the con-
WE 358 430 3.0 3.0 . .
AM 587 365 30 3.0 centration of glucose raised to 84 r’r.mg_/dL and 76 mg/d.L for
MS 290 415 3.0 3.0 volunteers taking Euglucon® and Aminil® tablet, respectively.
Mean 291 456 3.0 3.0 After 2 h from taking the drug, the concentration was only

Volume 3 | Issue 2 | 2023




Jjcmimagescasereports.org

150+
o I -~ Y-brand - Euglucon®
» T
S o
S E
= £ 1001
(9)]
T 5
(o R}
op
-g *ac'; 50+
o £
=39
{] 1 L) 1 L}
0 2 4 6 8
Time (h)

Figure 1: Mean blood concentration of glucose in serum versus
time of 9 subjects taking Aminil® tablet or Euglucon® tablets.

49.6 mg/dL and 46 mg/dL for volunteers taking Euglucon®
and Aminil® tablets, respectively. After 4h the concentration
of glucose for volunteers using Aminil® tablet was 48 mg/dL
and 60 mg/mL for volunteers using Euglucon® tablets.

In this study, we observed that in the elderly volunteers the
action of the Euglucon® tablets were stronger than of Aminil®
tablet. The glucose concentration was decreased dramatically
for 62 year-old volunteer at 4 h from drug intake, and the con-
centration of glucose was only 32 mg/dL, and was given glu-
cose orally to overcome the hypoglycemia.

Conclusion

The present study showed clearly that there is no large dif-
ference in the bioequivalence properties (pharmacokinetic
parameters and antihyperglycemic effect) between the locally
manufactured immediate-release glibenclamide 5 mg item
Aminil® tablet and imported item Euglucon® tablet that are
available in the Sudanese pharmaceutical markets. Therefore,
these two immediate release-glibenclamide 5 mg tablets can
be used exchangeable as an antihyperglycemic agents for dia-
betic patients.
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