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ABSTRACT

Diabetes is one of those metabolic disorders that are typically characterized
by an increase in blood glucose level, glycosuria and ketonemia. This widely
spread disease and its complications result in thickening of vascular tissue,
PVD, neuropathy and retinopathy. Repaglinide is the ϑirst member of the
newer class of drugs that are designed to lower the postprandial glucose.
The most prevalent problem faced by those drugs are very low solubility and
thereby causing the oral delivery very inefϑicient leading to low bioavailability
and improper dose and release proportionality. Research attempts are being
put towards enhancing the oral bioavailability of repaglinide kind of lipophilic
drugs to improve the clinical effect. Out of those methods to improve the sol-
ubility and bioavailability, Nano suspensions have been a promising method
to facilitate the above problem. Nano suspensions can be applied to enhance
the solubility of Repaglinide too. So, in this research, Repaglinide particle size
reduction has been performed, and nanosuspensions were tested for their
clinical efϑicacy invivo. A nanoprecipitationmethodwas developed to prepare
Repaglinide nanosuspension using poloxamer as a stabilizer. The prepared
formulations had been tested for the clinical efϑicacy invivo in albino Wistar
rats. The results showed that the nanosuspensions have been very efϑicient in
lowering the postprandial blood glucose levels and also facilitated the consis-
tent release of the drug, which is evident from the constant lowering of glucose
level. The prepared nanosuspensions showed a very potent and found to clin-
ically efϑicient compared to the pure drug and drug suspensions.
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INTRODUCTION

Diabetes is one of those metabolic disorders that
is typically characterized by an increase in blood
glucose level, glycosuria and ketonemia. This
widely spreaddisease and its complications result in
thickening of vascular tissue, PVD, neuropathy and
retinopathy [1] . The blood sugar-lowering drugs
are beneϑicialwhenused orally signiϑicant drawback
of insulin being it is given in the form of injection.
So recently there are three new classes of drugs
that had been synthesized like alpha-glucosidase
inhibitors, meglitinide analogues and thiazolidine-
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diones. Out of those drugs, Repaglinide is the
ϑirst member of the unique type of drugs that are
designed to lower the postprandial glucose [2].

The most prevalent problem faced by those drugs
are very low solubility and thereby causing the oral
delivery very inefϑicient leading to low bioavail-
ability and improper dose and release proportion-
ality. Research attempts are being put towards
enhancing the oral bioavailability of repaglinide
kind of lipophilic drugs to improve the clinical effect.
Out of those methods to improve the solubility
and bioavailability, Nano suspensions have been
a promising method to facilitate the above prob-
lem [3]. These are dispersion systems of colloids
of nano-sized drug molecules which are dispersed
in an aqueous medium with the surfactants. They
are also deϑined as the biphasic systems that con-
tain drug particles with a diameter of less than
1 micrometre. So it can be advocated that the
nanosuspensions can be adopted to improve the
water solubility of drugs both in aqueous and lipid
solubility [4].

Repaglinide has a very poor water solubility, thus
limiting its clinical efϑicacy and BA. As we know, the
particle size reduction can dramatically enhance the
solubility and bioavailability [5]. Nano suspensions
can be applied to enhance the solubility of Repaglin-
ide too. So, in this research, Repaglinide particle size
reduction has been performed, and nanosuspen-
sionswere tested for their clinical efϑicacy invivo [6].

MATERIALS ANDMETHODS

Materials
All the chemicals used in the experiments were
procured from SD Fine Chem LTD., Mumbai, India.
Amazing Pharmaceuticals gift Cipla labs gifted drug
Repaglinide, Mumbai and the polymer poloxamer.

EXPERIMENTAL ANIMALS

AdultAlbinoWistar rats, bothmale and female,were
used in evaluating the activity. They were kept in
PP cages at a temperature around 25◦C & 12-12hr
dark/light cycles were maintained. They were fed
with a standard pellet diet bought from Hindusthan
Ltd., Bengaluru, and water ad libitum [7, 8].

Formulation of nanosuspensions
Nanosuspension was prepared by using the sol-
vent evaporation method. Repaglinide was solubi-
lized in 6ml of methanol at normal room tempera-
ture [9] [10]. The solution was poured into 20 ml
aqueous solution containing different amounts of
Lutrol F-68maintained at a temperature of 30–40◦C

and stirred for 1 hr to allow the methanol to evap-
orate (Remi, High-speed stirrer, India.). Non-polar
solvents were left to evaporate under a slow mag-
netic stirring of the nanosuspension, at room temp
for 2 hours (Table 1) [11, 12].

Table 1: Formulation of repaglinide
nanosuspension
Ingredients F4 F7

Repaglinide (mg) 8 8
Methanol (ml) 6 _
poloxamer (%w/v) 0.25 _
Tween 80 (ml) 2 –
Aqueous solvent (ml) 20 20

EXPERIMENTAL DETAILS

The lab acclimatized albino Wistar rats were fasted
for 24hrswithwater ad libitum& injected intraperi-
toneally a dose of 120mg/kg of Alloxan monohy-
drate suspended in normal saline. After 1hr, the
rats were provided feed ad libitum. The sugar levels
were checked before administration of Alloxan and
24hr after administration of Alloxanwith a glucome-
ter. Rats were determined as diabetic when the
blood sugar level was raised beyond 150mg/100ml
of blood [13].

Grouping of animals
Group I - Normal control without the treatment of
Alloxan.

Group II – Diabetic Control rats administered only
vehicle (2ml/kg p.o) 2% v/v Tween 80.

Group III - Rats were administered with pure
Repaglinide (0.1mg/kg/day p.o) suspended in 2%
v/v Tween 80.

Group IV – Rats were administered with Repaglin-
ide suspension (formulation F7) dose equivalent to
0.1 mg/kg p.o.

Group V – Rats were administered with Repaglin-
ide nanosuspension (Formulation F4) dose equiva-
lent to 0.1 mg/kg p.o.

The blood glucose levels of all the rats were noted
in time intervals of 15min, 30min, 60min, 90min,
120min and 180min. Sequential differences and sig-
niϑicancewere calculated using one-wayANOVA, fol-
lowed by Dunnet’s T-test.

RESULTS AND DISCUSSION

The blood glucose levels of all the rats were noted to
investigate the antidiabetic activity.
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Table 2: Blood glucose levels of rats in all groups
Time
in
(min)

Blood sugar level (mg/dL) Mean± S.E.M (n=6)

Normal control Diabetic control Repaglinide
Pure drug

Repaglinide
suspension

Repaglinide
nanosuspension

15 93.667±0.76* 171.667±2.69 148.500±2.04* 139.667±1.52* 116.500±1.33*
30 95.167±1.22* 172.000±2.39 135.833±1.42* 113.883±2.88* 98.667±0.61*
60 94.500±0.85* 171.667±1.69 106.167±1.07* 94.167±1.07* 87.500±2.66*
90 94.167±0.82* 170.667±1.52 97.000±2.00* 82.500±0.76* 78.500±1.56*
120 94.833±1.58* 170.634±1.76 96.333±2.17* 81.167±1.44* 82.333±0.88*
180 95.333±1.16* 171.273±2.85 91.333±0.49* 98.167±2.77* 101.833±1.44*

*P>0.001,siginiϑicant compared to control group

Figure 1: Antidiabetic activity of
Repaglinidenanosuspension

The results were tabulated in Table 2 and lowering
of blood glucose levels was compared in Figure 1.

Analyzing the results, the normal control
ratsshowed a blood glucose level of 93-95 mg/dL
of blood. Two days after the administration of
Alloxan, the blood glucose level increased to 169-
171 mg/dL of blood. Initially, the blood glucose
level of all rats remained the same but soon after
the administration of Repaglinide drug, the blood
glucose level reduced to 148 mg/dL after15 min.
The repaglinide suspension and nanosuspension
have reduced the blood glucose level to 139 and 116
respectively, indicating that the drug suspension
form had dissolved and released within 15 min and
that in the nanosuspension was still more soluble.
After 30 min, the blood glucose levels reduced to
135, 113 and 98 mg/dL. This level lowered to a
minimum of 81 and 78 mg/dL with suspension
and nanosuspension respectively at time 120 and
90 min suggesting that the drug nanosuspension
form dissolved and absorbed into the gastric ϑluid
just in 90 min. In contrast, it was a bit higher in
case of drug suspension form proving the effect of

surfactant and polymer in size reduction and ϑinally,
the relationship between the particle size reduction
and solubility and activity [14].

Supporting the same the pure drug releasewas slow,
and activity was lower compared to nanosuspen-
sion. The antidiabetic activity terminated after 120
min leading to an increase in blood glucose with
both drug suspension and nanosuspension. But
in contrast, the pure drug showed its maximum
activity at a time after 120 min. It lowered the
blood glucose level to 91mg/dL, which is better than
the nanosuspension at that point If time. clears
an assumption that the drug nanosuspension got
absorbed into the blood as its solubility is enhanced
and the pure drug which is less soluble showed its
activity after a long time after administration [15].

From the above data, we can conϑirm that the drug
nanosuspension form had a better activity com-
bined with a faster onset of action, which is the
most important necessity to treat diabetes post-
prandially. Correlating the principle of solubility
enhancement through nanosuspension, we can say
that the Repaglinide drug particle size was consid-
erably lowered to improve the solubility.

CONCLUSION

Repaglinide nanosuspension was prepared using
poloxamer as a stabilizer by nanoprecipitation tech-
nique. The prepared formulations had been tested
for the clinical efϑicacy invivo in albino Wistar rats.
The results showed that the nanosuspensions have
been very efϑicient in lowering the postprandial
blood glucose levels and also facilitated the consis-
tent release of the drug, which is evident from the
constant lowering of glucose level. The prepared
nanosuspensions showed a very potent and found
to clinically efϑicient compared to the pure drug and
drug suspensions.
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