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ABSTRACT: The objective of the present research work was to
conduct in vivo pharmacokinetic study of microemulsion based
transdermal gel of glimepiride for evaluating the enhanced
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il e A bioavailability.  Saturation solubility studies of the drug were

conducted in various solvents and oils. Labrafil M 1944 CS, Tween 80
and Transcutol P were used as oil phase, surfactant and cosurfactants
respectively for the preparation of microemulsion based on the results
from solubility studies. Surfactant to cosurfactant ratio was fixed as
1:2 in all the formulations. Microemulsion based gel was prepared
using carbopol 934 as gelling agent and oil to syx ratio of 1:9. In vivo
pharmacokinetic studies conducted in rabbits revealed that the
bioavailability of microemulsion based gel was increased 5.4 times
compared to oral suspension demonstrating avoidance of first pass
metabolism and oral degradation. This indicates the effective
management of plasma profile of glimepiride when it is administered
as microemulsion based gel through transdermal route.
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INTRODUCTION: Microemulsion Several mechanisms have been proposed to explain

of microemulsions for the

defined as an O/W or W/O emulsion having a the

droplet size from 10 to 100nm and does not have
the tendency to coalesce *. MEs are composed of
oil phase, surfactant, cosurfactant and aqueous
phase at appropriate ratios. It is promising for both
transdermal and dermal delivery of drugs as an
efficient route of drug administration 2 °.
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advantages
transdermal and dermal delivery of drugs such as
the skin, ingredients of microemulsion which may
reduce the diffusional barrier of the stratum
corneum and increase the permeation rate of drug
via skin by acting as permeation enhancers. Also,
the hydration effect of microemulsion on the
stratum corneum may influence the permeation
ability of formulations *.

Although many drugs have been incorporated in
microemulsion for transdermal and dermal
delivery, glimepiride has not been evaluated. In this
study, microemulsion based gel containing
glimepiride have been developed after screening
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oils and surfactants. The formulation was also
evaluated for in vivo performance in rabbits.
Glimepiride, an important drug of sulfonylurea
class, is currently available for treating
hyperglycemia in Non-Insulin Dependent Diabetes
Mellitus (NIDDM); but has been associated with
severe and sometimes fatal hypoglycemia and
gastric disturbances like nausea, vomiting,
heartburn, anorexia and increased appetite after
oral therapy. Since the drug is usually intended to
be taken for a long period, patient compliance is
also very important. Glimepiride showed favorable
partition coefficients (1.8 in octanol/pH 7.4 buffer).
Hence, in the present research work an attempt was
done to prepare microemulsion based gels of
glimepiride for transdermal delivery >°®.

MATERIALS AND METHODS:

Materials:

Glimepiride was obtained as gift sample from
biochem pvt Itd, India. Labrafil 1944CS and
Trancutol-P were received as gift samples from
Gattefosse, India. Remaining all the excipients
were purchased from Finar Chemicals India.

Methods:

Formulation development of glimepiride loaded
microemulsions:

The micro emulsion formulations were prepared by
using Labrafil M 1944 CS as oil phase, Tween 80
as surfactant and Transcutol P as co- surfactant.
Smix ratio was fixed as 1:2 in all the formulations.
Glimepiride loaded microemulsion was prepared
by taking oil to Spyix ratio of 1.9 (which is
previously  optimized).  Microemulsion  was
prepared by mixing the oil phase and water phase
at constant stirring rate. The surfactant mixture and
drug was added to the oil phase, followed by drop
wise addition of aqueous phase to oil phase at
constant stirring rate until turbidity was observed’.

Formulation development of microemulsion
based gel:

The optimized formulation of microemulsion was
incorporated into gel base. Carbopol 934 was
selected as gelling agent. About 1g of carbopol 934
was soaked in the 100 mL of distilled water
overnight. The formed carbopol 934 gel base was
neutralized by drop wise addition using
triethanolamine (TEA) till the pH was adjusted to
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6.8. To the gel base the best microemulsion
formulation equivalent to 10 mg dose for
glimepiride was dispersed slowly with the help of
overhead stirrer ’,

In vivo pharmacokinetic study:

In vivo studies were conducted in accordance with
the approval of the Institutional Animal Ethical
Committee. The in vivo pharmacokinetic study was
conducted in white newzealand rabbits weighing
3.10 -3.50 kg. Comparative pharmacokinetic
evaluation was made between optimized
microemulsion based gel and oral suspension with
the same dose. The oral suspension was prepared
by suspending the weight equivalent drug in 0.5 %
w/v sodium carboxy methyl cellulose. Rabbits
involved in the study were acclimatized to the
study environment one day before the study. They
were allowed to take standard diet and water until
the night prior to begin the study & °.

The rabbits were fasted for 10 h. Latin square two
ways cross over design was followed in the study.
Total animals were divided into two groups each
group consisting of three rabbits. The rabbits used
for MEBG were shaved carefully with the help of
electrical shaver before applying the formulation
and then cleaned with distilled water. In first study
period one group was administered with oral
suspension through oral feeding tube followed by
rinsing with distilled water and other group was
applied with 1g equivalent MEBG on to the skin to
cover the 4 sg.cm surface area and covered with
water impermeable back up membrane, further
fixed with adhesive membrane.

In second study period formulations were
administered vice versa. Wash out period of 15
days was maintained between each study period to
eliminate the complete drug from the body. Blood
samples of about 2-3 mL were collected from ear
marginal vein at predetermined time intervals such
as 0, 0.5h, 1h, 2h, 4hm 8h, 12h, 24h, 36h and 48h
respectively after administration/application of
formulation'®. Plasma was separated and analysed
for amount of drug present by RP-HPLC
method10.
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Estimation of Pharmacokinetic Parameters:
Pharmacokinetic parameters of both the drugs were
calculated in each rabbit by using software
KINETICA 2000 (Version 3.0). Various
pharmacokinetic parameters such as Cmax, Tmax
AUC (Area Under the Curve). The relative
bioavailability was calculated by using the formula
given below °.

The relative bioavailability = AUC of MEBG/AUC
of oral suspension

RESULTS AND DISCUSSION:
In vivo pharmacokinetic study:
The in vivo pharmacokinetic study was conducted
in  white newzealand rabbits. Comparative
pharmacokinetic evaluation was made between
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optimized microemulsion based gel and oral
suspension with the same dose. Latin square two
ways cross over design was followed in the study.
Blood samples of about 2-3 mL were collected
from ear marginal vein at predetermined time
intervals such as 0, 0.5h, 1h, 2h, 4h, 6h, 8h, 12h,
18nh 24h, 36h and 48h respectively after
administration/application of formulation. Plasma
was separated and analysed for amount of drug
present by RP-HPLC method. Plasma
concentrations time profile is given in Fig.1.
Different  pharmacokinetic  parameters  were
calculated in each rabbit by using software
KINETICA 2000 (Version 3.0) and are given in
Table 1. Various pharmacokinetic parameters
includes Cmax, Tmax, AUC (Area Under the Curve)
and relative bioavailability.
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FIG. 1: PLASMA CONCENTRATION — TIME PROFILE OF GLIMEPIRIDE FORMULATIONS

TABLE 1: PHARMACOKINETIC PARAMETERS OF GLIMEPIRIDE FORMULATIONS

Pharmacokinetic Parameters Values
MEBG Oral Suspension
Crmax (NG/ML) 155.3 +11.3 138.3+5.7
Tmax (Hours) 105+2.3 1.6+0.7
AUC (ng.hr/mL) 3435.8 +£12.5 634.2+11.2
Relative Bioavailability 5412 +1.24

The results from in vivo pharmacokinetic study
reveal that the glimepiride is released well from
and permeated well from microemulsion based gel
through transdermal route when compared to oral
suspension. Cmax value of microemulsion based
formulation (155.3 + 11.3 ng/mL) was found to be
higher than the oral suspension (138. 3 + 5.7
ng/mL). Whereas Tmax values were higher in case
of microemulsion based gel formulation (10.5 + 2.3
h) compared to oral suspension (1.6 £ 0.7 h), which
indicates the drug diffusion through transdermal
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route is sustained. This might be due to the reason
that the corneum could delay the permeation of
drug from microemulsion based gel in contrast oral
suspension is administered orally and is immediate
release dosage form. The average area under the
curve (AUC) value was found to be significantly
increased in case of microemulsion based gel
(3435.8 + 12.5 ng.hr/mL) when compared to oral
suspension (6342 = 11.2  ng.hr/mL).
Bioavailability of microemulsion based gel was
found to be increased 5.4 times demonstrating
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avoidance of first pass metabolism and oral
degradation.  This indicates the effective
management of plasma profile of glimepiride when
it is administered as microemulsion based gel
through transdermal route.

CONCLUSION: The study demonstrated that the
microemulsion based gel formulation can be
employed to improve the solubility and skin
permeability of glimepiride. Microemulsions were
prepared successfully using labrafil M 1944CS as
oil, tween 80 as surfactant and transcutol P as
cosurfactant. ~ Microemulsion-based gel was
successfully prepared with Carbopol 934 (1%) as a
gelling agent to impart viscosity to the preparation
as well as to sustain the action of the drug by
increasing residence time. By in vivo studies,
bioavailability of MEBG was found to be increased
compared to the oral suspension. So it can be
concluded that microemulsion-based gel can be
formulated successfully for glimepiride with
improved bioavailability and sustained action.
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