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ABSTRACT 

Objective: The aim of this study to manufacture the prolonged release lipid nanoparticle (Solid lipid nanoparticle and nanostructure lipid carrier) 
of repaglinide for enhance the oral bioavailability.  

Methods: Solid lipid nanoparticles (SLN) and Nanostructured lipid carriers (NLC) were prepared by slight modification in the solvent diffusion 
method. The core material used as cetyl alcohol while blend with oleic acid was used in the preparation of NLC dispersion. Tween 80 were utilized 
as a Surfactant and lecithin as a cosurfactant in both types of lipid formulation. Lipid nanoparticles were characterized for size distribution, 
entrapment parameter, zeta potential, surface morphology, in vitro drug release and stability study. Pharmacodynamic study were also performed 
to evaluate the antidiabetic activity of repaglinide-loaded lipid nanodispersion. 

Results: It was observed that lipid matrix-based SLN and NLC having significant particle size (157.8±15.8 nm for NLC and 238.4±48.2 nm for SLN 
dispersion), entrapment efficacy 79.82±0.84% for NLC and 72.04±1.03% for SLN dispersion. Zeta potential report was also clarifying that the 
formulation is in a stable state for a prolong time. SEM study size distribution of particle as evaluated by Malvern instrument. The formulation was 
also confirmed to be stable after 180 d of storage, according to the data from the stability study. The in vivo antidiabetic assessment showed that 
Repaglinide-loaded SLN and NLC dispersion were able to reduce the blood sugar level. Interestingly, in the case of the RPG-SLN, RPG-NLC-I and 
RPG-NLC-II groups, and the average blood sugar values at all-time intervals were significantly less than that of the basal glucose value (p<0.05). 

Conclusion: The prepared SLN and NLC dispersion having the ability to control the release and make nano formulation suitable to resolve poor 
bioavailability of repaglinide. 
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INTRODUCTION 

The oral route administration provides a treasured option for 
treating numerous diseases as it shows compliance, cost-
effectiveness and ease of administration and is considered as the 
most commonly acknowledged route for drug administration. 
Miserably, more than 40% of API emerged from the drug discovery 
and development processes are not appropriate for the drug 
delivery via oral route as a consequence of their hydrophobic nature 
and present poor oral bioavailability ultimately the insufficient 
concentration of the drug is reached to the site of action with 
consecutively deficient pharmacological response [1-6]. 

Diabetes mellitus is a widespread, persistent ailment with serious 
life-threatening results on different parts/functions all over the 
body. The maximum number of diabetic sufferers is observed to be 
type ІІ diabetes mellitus, i.e., (non-insulin-dependent). To control 
this type of diabetes, various classes of oral anti-diabetic drugs are 
commonly utilized in the market to decrease dosage and adverse 
events accompanying the drug [7, 8]. Belongs to this various 
medications available from different classes being utilized, such as 
Sulfonylurea Thiazolidinedione, Biguanide Meglitinide analogs, and 
Glucosidase inhibitors etc. [9, 10]. 

The drug (Repaglinide) is an oral medicament utilized to treat type 2 
diabetes; shows poor water solubility is associated with class II 
Biopharmaceutical Classification System [11-15]. 

The different Repaglinide (RPG) nanoparticles were formulated, 
such as nanoemulsions, self-nano emulsifying systems, nanocrystals, 
and solid lipid nanoparticles and NLC [16-19]. The SLN and NLC, 
both types of lipid nanocarriers, exhibit the great potential to 
improve the therapeutic effectiveness of numerous drugs by various 
routes of administration like oral, parenteral and dermal. There are 
innumerable investigations which have established the SLN or NLC 

formulation with therapeutic potential [20-22]. Nowadays, solid 
lipid nanoparticles (SLNs) and NLC have fascinated much 
recognition as nanotechnology-based drug delivery systems. Their 
main benefits such as the chance of controlled and targeting drug 
release, potential incorporation of hydrophobic as well as 
hydrophilic drugs, amazing biocompatibility and low biotoxicity [23, 
24]. The administration of SLNs via oral route can assuredly increase 
the lymphatic transport of drugs, consequently, decreased first-pass 
hepatic metabolism and increased oral bioavailability of the drug is 
observed [25-27]. 

MATERIALS AND METHODS 

Materials 

Repaglinide raw material was a gift sample from Guapha Pharm. 
INDIA, Cetyl alcohol was obtained from Gift sample from Guapha 
Pharm. INDIA, Oleic acid procured from Loba Chemie Pvt. Ltd., 
INDIA, Lecithin and Tween80 were purchased from Fizmerk 
Chemical India; all remaining reagents utilized in this study were 
high-performance liquid chromatography (HPLC) grade. 

Preparation of lipid-based nano dispersion 

Repaglinide-loaded nanodispersion (RPG-SLNs/NLCs) was prepared 
by solvent diffusion method as showed in fig. 1. Optimal amounts of 
solid lipid and Repaglinide (for NLC liquid lipid also added) were 
dissolved in 3 ml (for larger size formulation 5 ml) ethanol at 75 °C 
with stirring. Furthermore, 10 ml aqueous solution consists of 0.5% 
Lecithin (w/v) (in case of large size formulation 1% Tween 80 used) 
was heated to the similar temperature and stirring rate. 
Subsequently, the organic phase was dispersed rapidly in the 
aqueous phase. After that, under high-speed stirring with the use of 
T 25 digital Ultra Turrax® (IKA Works GmbH and Co, Germany) at 
12000 rpm for 10 min the lipid phase was dispersed into the 

IInntteerrnnaattiioonnaall  JJoouurrnnaall  ooff  AApppplliieedd  PPhhaarrmmaacceeuuttiiccss  

ISSN- 0975-7058                                  Vol 14, Issue 5, 2022 

mailto:roohi4mail@gmail.com�
https://creativecommons.org/licenses/by/4.0/�
https://innovareacademics.in/journals/index.php/ijap�
https://orcid.org/0000-0001-8764-6207�
https://orcid.org/0000-0003-2315-9359�
https://orcid.org/0000-0002-3985-0235�


R. Kesharwani et al. 
Int J App Pharm, Vol 14, Issue 5, 2022, 181-189 

182 

aqueous phase to obtain a hot pre-emulsion. It was sonicated at 
237.5 W. At that time, the solution was quickly shifted into a water 

bath with–20 °C to solidify the lipid droplets. Composition of 
different lipid nanoformulations given in table 1 [11, 28-30]. 

 

 

Fig. 1: Diagram of preparation of lipid-based dispersion (SLN and NLC) 

 

Table 1: Lipid nanoparticles composition for different dispersion 

S. No. Ingredients SLN-blank RPG-SLN NLC-blank RPG-NLC-I RPG-NLC-II 
1.  Repaglinide (mg) - 100 - 100 100 
2.  Cetyl alcohol (mg) 1000 1000 700 700 900 
3.  Oleic Acid (mg) - - 300 300 100 
4.  Lecithin (mg) 100 100 100 100 100 
5.  Tween 80 (%) 2.0 2.0 2.0 2.0 2.0 

 

Characterization of formulation 

Particle size and zeta potential (ζ) 

The particle size and potential zeta distribution of the preparation 
SLNs and NLCs populace were measured in view of the dynamic 
light scattering (DLS) procedure utilizing a laser scattering particle 
size/zeta analyser (Malvern, model Nano ZS, UK). Considering 
particle size analysis, all samples were diluted with distilled water to 
yield a suitable scattering intensity and every value was estimated in 
sets of three [28]. 

Scanning electron microscopy 

Prepared formulation SLN and NLC characterized for its size, shape 
and morphological properties with the help of scanning electron 
microscopy (SEM). The coating of lyophilized nanoparticles occurs 
with gold and at an acceleration voltage of 7 kV was detected by SEM 
(ZEISS Multi SEM 505, Germany) [31]. 

Drug entrapment efficiency determination 

The entrapment efficacy of the RPG-NLCs/SLNs was evaluated in a 
roundabout way by estimating the concentration of free repaglinide 
in the aqueous environment of nano-dispersion. In brief, 
approximately 2 ml of RPG-NLCs/SLNs dispersion was centrifuged 
in Eppendorf tube using cooling centrifugation (REMI instruments 
Ltd., India) at 12000 rpm (4 °C) for 10 min. The supernatant was 

filtered and repaglinide was quantified by HPLC at 244 nm after 
suitable dilution with methanol. Finally, the entrapment efficacy (EE, 
%) of RPG-NLCs/SLNs was calculated by following equation [32, 24]. 

EE% =  
total drug − unentrapped drug

total drug
× 100  

Differential scanning calorimetry (DSC) 

The DSC was performed on the lyophilized samples to investigate the 
physical state and polymorphism of the prepared formulation (RPG-
NLCs/SLNs). The estimation of DSC was executed by utilizing a 
differential scanning calorimeter (Shimadzu DSC-50, Japan). In brief, 2 
mg of precisely weighed lyophilized samples were put on the aluminium 
container and sealed. A vacant aluminium pan was used as standard. The 
pans were heated from 25 °C to 300 °C at a scanning rate of 10 °C per 
minute in the process of nitrogen flow that is 30 ml/min [33, 34]. 

Stability studies 

To investigate the physical stability of the RPG-SLNandRPG-NLC on 
storage the formulation were stocked at various temperatures with 
humidity for a duration of 6 mo in a stability chamber (Labtop stability 
chamber, Skylab Instrument and Engineering Pvt Ltd, Mumbai, India) 
and analysed on the day of production and after 30, 60, 90 and 180 d of 
storage with regards to change in particle size, zeta potential and EE and 
every measurement were conducted in triplicates [35]. 
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In vitro release study of repaglinide-loaded nano dispersion 

The dialysis bag diffusion technique was utilised to analyse the in 
vitro drug release of nanodispersion. Before use, Dialysis bags (cut-
off = 12 KDa) were soaked in distilled water for 24 h. In a dialysis 
bag, around 3 ml of dispersion equivalent to 2 mg repaglinide was 
put, and both ends were knotted to avoid leaking and immersed in 
100 ml of phosphate-buffered saline (PBS) pH 7.4 at37±0.5 °C. The 
system was set to 50 rpm continuous magnetic stirring. A 1 ml 
dispersion sample was extracted and filtered via 0.2 m membrane 
filter at 0.5, 1, 2, 3, 4, 6, 8, and 12 h. HPLC was used to determine the 
quantity of repaglinide. To maintain sink condition, the amount of 
release media was kept constant by adding corrected volumes of 
PBS after each sampling stage [7, 36]. 

Kinetic study of the in vitro drug release of the nano-dispersion 
(SLN and NLC) 

Concerning to find out the best model to explain the kinetic 
parameters of the drug release profiles, the released data was 
incorporated into various release kinetic models, like zero order 
model (% cumulative drug released vs. time), first-order model (log 
% cumulative drug remained vs. time), Higuchi model (% cumulative 
drug released vs. square root of time), Hixon-crown model (cube 
root of % cumulative drug remaining vs. time) and Korsmeyer–
Peppas model (log % cumulative drug release vs. log time. Table 2 
shows the related equations for each model. The regression 
coefficient (R2) value was used to measure the degree of correlation 
in models and to compare each model to others in order to pick the 
best fit model [37-39]. 

Table 2: Release kinetics 

S. No. Function Equation 
1.  Zero-order M0 − M = kt 
2.  First order lnM0 − lnM = kt 
3.  Higuchi M0 − M = kt0.5 
4.  Peppas M0 − M = ktn 
5.  Hixon-crowell M01/3− M1/3= kt 
 

In vivo anti-diabetic study 

Animal models streptozocin induced diabetes mellitus for anti-
diabetic efficacy study was performed and animal used Swiss Albino 
Wistar rats (140–180 g). The animals were utilized after receiving 
consent from Institutional Animal Ethics Committee, SHUATS 
PRAYAGRAJ, (IAEC/lAF/SHUATS/PROTOCOL/01), Government of 
India. The rats were kept in typical laboratory settings with a 12-
hour light/dark cycle at 25 °C and a pellet diet (Lipton, Kolkata, 
India). Diabetes was established in rats before treatment by a single 
intraperitoneal (i. p.) injection of 65 mg/kg body weight 
streptozotocin (STZ). After 14 d, diabetes induction was confirmed 
by enhanced blood glucose level (≥250 mg/dl). The diabetic rats 
were further divided into five groups of 6 rats for study, as given in 
table 3. Group I will be used as negative control (No treatment). 
Group-II rats will be treated with RPG-Suspension, Group-III, Group 
IV and Group V will be treated with RPG-SLN, RPG-NLC-Iand RPG-
NLC-II. The rat was then restrained, and blood from the tail was 
collected on a chip at various time intervals, and blood sugar levels 
were analyzed using a digital glucometer [35, 40, 41]. 

 

Table 3: Grouping of animals 

S. No. Group Number of animals Treatment 
1.  I 6 Negative Control 
2.  II 6 RPG-Suspension 
3.  III 6 RPG-SLN of Drug 
4.  IV 6 RPG-NLC-I of Drug 
5.  V 6 RG-NLC-II of Drug 
 

RPG-Suspension (equal to 1.32 mg/kg) and RPG-SLN, RPG-NLC-I and 
RPG-NLC-II (equivalent to 1.32 mg/kg) were given orally to group II; 
whilst group I was given a 2% w/v sodium carboxymethyl solution. 
After injection of RPG formulations, blood samples were taken from 
the Retro-orbital vein at 0, 60, 120, and 240 min, and glucose levels 
were measured using a glucose measurement kit. For RPG-
Suspension and RPG-SLN, RPG-NLC-I and RPG-NLC-II the percent 
(%) decrease from the basal glucose levels was evaluated by using 
the following formula:  

Ao − At 
Ao

X 100 

Where Ao is the baseline glucose level or the glucose level at 0 min. 
and at is the glucose level‘t’ minutes after the formulations are 
administered. Dunnett's test was used to determine the percent 
drop from the baseline value for RPG-suspension and RPG-SLN, RPG-
NLC-I and RPG-NLC-II. A statistically significant difference in mean 
values of p<0.05 was evaluated. 

RESULTS AND DISCUSSION 

Preparation of RPG-SLN and RPG-NLC 

The SLN and NLC were made using the solvent injection approach, 
which involves intensive solvent diffusion over the solvent-lipid phase 
in the aqueous phase followed by solvent evaporation, resulting in 
increased stiffness of lipid nanoparticles. Prior to homogenization, 
high-speed stirring was used to generate a pre-emulsion phase, RPG 
was disseminated homogeneously in the molten lipid, and an ethanol 
solvent was used. To keep the pre-emulsion at or above melting 
temperature, a hot water bath was utilized. 

Particle size and particle size distribution 

The particle size data are depicted in fig. 2; the size of nanoparticles 
is important in determining how effective they are at delivering 

repaglinide. The RPG-SLN formulation having a mean particle 
diameter 238.4 nm, while it is smaller in case of RPG-NLC 
formulation, as depicted in table. NLC-RPG-I having smaller particle 
size (157.8 nm) as compare to NLC-RPG-II (218.6 nm). As can be 
observed in table 4, the smallest particle size was attained when the 
liquid lipid (oleic acid) ratio was 30% with respect to solid lipid 
(cetyl alcohol). As a result, with increasing solid lipid content, the 
particle size of nanoparticles is expected to increase for the same 
concentration of stabilizer (tween 80).  

 

 

Fig. 2: Particle size of NLC and SLN dispersion 

 

Zeta potential 

All formulations had a negative zeta potential, which corresponded 
to the negative charge of lipids. The absolute value of zeta potential, 
on the other hand, was influenced by the Tween 80 surfactant 
utilized in the formulation. Various investigations have proven this 
property of lipid nanoparticles. Lecithin and cetyl alcohol and the 
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mixture of it showed the highest surface potential due to its ionic 
characteristic. The zeta potential of SLN was determined to be-
13.7mv, while NLC-RPG-I and NLC-RPG-II had zeta potentials of-
16.3mv and-15.9mv, respectively. The zeta potential of both 
formulations indicating the surfaces of the nanoparticle was 
negatively charged and created nanoparticles were relatively stable. 
As can be seen in fig. 3, there was not any significant influence of 
tween80 concentration on the zeta potential value. Because tween 

80 is a non-ionic surfactant, this could be the case. It was discovered 
that a formula with a higher oleic acid concentration in the RPG-NLC 
resulted in a larger zeta potential value and vice versa. The presence 
of the carboxylic (COO-) group in oleic acid has been suggested as the 
cause. This was completely consistent with the findings. 
Teeranachaideekul noted that raising the percent of medium chain 
triglycerides increases the zeta potential of NLC due of the negatively 
charged medium chain triglycerides in their (COO-) group [42]. 

 

 

Fig. 3: Zeta potential of SLN and NLC formulation 

 

Entrapment efficiency (EE) 

Entrapment efficiency is a critical criterion for determining the 
quality of a lipid nanoparticle. It has been noted that the SLN having 
less entrapment efficiency as compared to NLC. Because NLC 
containing liquid lipid (oleic acid), which solubilize more amount of 
RPG, thus increases in the entrapment parameter. Table 4 shows the 
percentages of repaglinide entrapped in all RPG-SLN and RPG-NLC 
formulations. Table 4 shows that high EE percent values were 

reached and that the majority of the repaglinide was entrapped in 
nanoparticles. RPG-SLN had the lowest entrapment efficiency value 
of 72.04±1.03, while NLC-RPG-I, which has the largest concentration 
of liquid lipid, had the highest value of 79.82±0.84. This results can 
be attributed to the fact that repaglinide is a moderate lipophilic 
drug and thus has an affinity toward lipid matrix [43]. Moreover, 
this may be accredited to the structure of solid lipid used as by using 
highly crystalline lipids with a perfect lattice (e. g. monoacid 
triglycerides) lead to drug expulsion [44]. 

 

Table 4: Characterization of lipid nanoparticles for different preparation 

S. No. Formulation Particle size (nm) Zeta potential (mV) % Entrapment 
1.  SLN-Blank 226.2±33.5 -13.4±2.16 - 
2.  RPG-SLN 238.4±48.2 -13.7±1.80 72.04±1.03 
3.  NLC-Blank 164.6±25.7 -15.8±3.28 - 
4.  NLC-RPG-I 157.8±15.8 -16.3±4.32 79.82±0.84 
5.  NLC-RPG-II 218.6±30.6 -15.9±3.65 76.37±1.63 

*Data represented as mean±SD (n = 3) 

 

Differential scanning calorimetry (DSC) study 

Because it is quick and only requires a few milligram of the sample, 
the DSC study has been frequently utilized as a rapid thermal 
approach for determining drug-excipients compatibility. DSC curves 
of Repaglinide and mixture of repaglinide with cetyl alcohol and 
physical mixture of RPG, cetyl alcohol and oleic acid and SLN and 
NLC formulation were obtained. Fig. 4 depicts the thermograms of 

pure repaglinide, pure cetyl alcohol, a physical mixture of RPG, cetyl 
alcohol, and oleic acid, as well as the RPG-SLN and RPG-NLC 
optimized formulas. Repaglinide showed a pronounced endothermic 
peak at 135.43 °C as seen in the figure. The crystalline condition of 
pure RPG is indicated by this [45]. At 53.35 °C, the cetyl alcohol 
produced a strong single endothermic peak. Pure powders showed 
an endothermic peak at about the same temperature as the physical 
mixture of the drug and the lipid [46]. 

 



R. Kesharwani et al. 
Int J App Pharm, Vol 14, Issue 5, 2022, 181-189 

185 

 

Fig. 4: DSC Thermograms A) Repaglinide B) Cetyl alcohol and oleic acid blend (70:30) C) Cetyl Alcohol D) NLC Formulation E) Blend of 
cetyl alcohol oleic acid tween 80 F) SLN formulation 

 

Table 5: Stability studies data of nanoformulation 

S. No. Solubility 
parameter 

RPG-SLN NLC-RPG-I NLC-RPG-II 
0 d 180 d 0 d 180 d 0 d 180 d 

1.  Particle Size (d90%) 238.4±48.2 244.6±3.40 157.8±15.8 164.3±12.6 218.6±30.6 227.3±12.04 
2.  Zeta Potential -13.7±1.80 -11.6±1.26 -16.3±4.32 -14.8±1.23 -15.9±3.65 -14.02±1.64 
3.  % Entrapment 72.04±1.03 70.09±1024 79.82±0.84 76.44±0.92 76.37±1.63 74.39±2.04 

*Data represented as mean±SD (n = 3) 

 

Stability studies 

After 180 d of storage, there were no significant changes in mean 
particle size, zeta potential and % EE of the optimized formulation, 
which revealed that the optimized formulation was stable over 6 mo 
(table 5). 

Scanning electron microscopy (SEM) examination 

SEM was utilized to evaluate the morphology of SLN and NLC in this 
study. SEM is a technique for determining the microstructure of 
sensitive systems like vesicles, emulsions, liquid crystalline phases 
and also lipid nanoparticles. The particles were consistently in the 
nanosized range and had a spherical morphology, as seen in fig. 5. A 
general agglomeration of particles can be observed due to the lipid 
nature of carriers and due to the sample preparation prior to SEM 
analysis. In the literature, spherical and non-spherical shapes of SLN 
and NLC have also been reported by scanning electron microscopy 
(SEM) [47, 48]. 

In vitro release study 

In vitro study was performed to compare the release rate of the drug 
from lipid nano dispersion which is named as RPG-SLN, RPG-NLC-I, 

RPG-NLC-II all having the same quantity of repaglinide 0.1% (1 
mg/ml). The cumulative percent release of repaglinide from all the 
nanodispersion was studied for 24 h, with each sample tested in 
triplicate. The release profile of repaglinide from SLN and NLC 
formulations was determined using the dialysis bag method. This is 
an effective approach for determining the drug's release rate from 
lipid nanodispersion. Repaglinide was released from nanoparticles 
in a well-controlled way, as seen in fig. 6. The drug released was 
gradually raised from the first hour (6.806±0.32% for RPG-NLC-I, 
11.426±0.63% for RPG-NLC-II and 10.250±0.92 for RPG-SLN) to 12th 
hour (62.14±0.23 for RPG-NLC-I, 57.977±0.73 for RPG-NLC-II and 
56.240±0.36 for RPG-SLN) and thereafter it was released in a 
controlled manner for up to 24 h (78.24±0.63 for RPG-NLC-I, 
75.65±0.96 for RPG-NLC-II and 71.23±0.84 for RPG-SLN). The initial 
burst release was due to the release of drugs adsorbed on the 
surface of nanoparticles in the initial phase [49]. Afterward, a 
sustained release manner could be attributed to drug-lipid 
interaction, concentration gradient, and incorporation of drug into 
the oily carrier core. Sustained release profile leads to the enhanced 
drug serum concentration and consequently helps to increase the 
bioavailability of repaglinide [50]. 
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Fig. 5: SEM Image of SLN and NLC dispersion 
 

 

Fig. 6: In vitro release and kinetic of lipid formulation a) Zero order model b) First order model c) Higuchi model d) Korsmeyer peppas 
model e) Hixon-crowell root model 

 

In vitro drug release kinetics 

The correlation coefficients (R2) between the observed release data 
and fitted profiles were used to calculate the drug release kinetics, 
which are described in table 6. The Higuchi model was utilised to 
release Repaglinide from RPG-SLN, RPG-NLC-I, and RPG-NLC-II, 
according to the results. According to the Higuchi model, drug 
release from an insoluble matrix is described as a square root of a 
time-dependent process based on Fickian diffusion. The medication 
diffuses at a slower pace as the distance for diffusion rises in Higuchi 
or square root kinetics. The drug release rate may be influenced by 

simultaneous swelling and erosion of the polymer. The Korsmeyer-
Peppas equation was used to explain the process of drug release, 
and often very good linearity was reported. The release exponent 
(n) for RPG-SLN, RPG-NLC-I and RPG-NLC-II formulations was 
0.9167, 0.8094 and 0.9369, respectively, illustrating the Fickian 
diffusion mechanism, as can be seen in table 6. The normal 
molecular diffusion of the drug happens due to a potential chemical 
gradient in Fickian diffusional release. In addition, the Peppas model 
showed high fitness with these data, which indicates that the 
diffusion, erosion or relaxation processes probably contribute in the 
release process [51, 52]. 

 

Table 6: Release order kinetic study of SLN and NLC formulation 

S. No. Formulation Zero order (R2) First order (R2) Higuchi (R2) Hixon-crowell (R2) Korsmeyer Peppas  
(R2) (n) 

1.  RPG-SLN 0.8984 0.5784 0.9635 0.9173 0.9382 0.9167 
2.  RPG-NLC-I 0.9093 0.7176 0.9097 0.9002 0.9664 0.8094 
3.  RPG-NLC-II 0.9311 0.5879 0.9723 0.9651 0.9557 0.9369 
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In vivo anti-diabetic study 

To evaluate in vivo antidiabetic efficacy of optimized drug 
formulation, animal studies will be performed. Table 7 displays the 
blood glucose levels recorded for various groups at various time 
intervals. The blood glucose results obtained for negative controls 
showed that blood glucose levels did not alter during the trial. The 
mean blood glucose levels obtained at 60, 120, and 180 min after 
RPG-Suspension were not substantially different from the basal 
value; however, the values obtained after 240 min were significantly 

lower than the basal value. Surprisingly, the mean blood sugar 
values in the RPG-SLN, RPG-NLC-I, and RPG-NLC-II groups were 
significantly lower than the baseline glucose value at all-time points 
(p<0.05). This simply proves that the RPG-SLN, RPG-NLC-I, and RPG-
NLC-II formulations are more efficient and superior than RPG-
suspension. Table 7 shows the % decrease in the baseline glucose 
value achieved for groups II, III, IV, and V. The baseline glucose value 
obtained by groups III, IV, and V was considerably greater (p<0.05) 
than that of group II. The slow and sustained hypoglycemic response 
could be due to the slow release of drugs from SLN and NLC. 

  

Table 7: Blood glucose levels are measured for different groups in an anti-diabetic trial 

S. No. Blood glucose levels (mg dl−1) at different time intervals 
Group 0 min 60 min 120 min 180 min 240 min 

1.  I (Negative Control) 284.32±20.34 289.04±32.38 292.32±16.36 281.84±18.20 287.32±22.46 
2.  II (RPG-Suspension) 280.46±44.32 257.32±36.84 224.38±42.32 218.42±43.67 204.82±72.32 
3.  III (RPG-SLN) 302.78±43.24 255.46±52.24 220.82±22.63 185.76±39.62 167.34±82.33 
4.  IV (RPG-NLC-I) 296.78±32.67 240.63±72.34 185.58±46.22 173.25±82.34 152.82±42.44 
5.  V (RG-NLC-II) 292.36±24.79 238.26±58.32 180.36±65.21 168.55±38.22 148.42±36.89 

*Data represented as mean±SD (n = 5) 

 

CONCLUSION 

The repaglinide-loaded SLN and NLC dispersions were successfully 
generated in the current investigation employing a minor change in 
the solvent diffusion process. In the developed nanosized SLN and 
NLC formulation, high repaglinide entrapment was achieved. The 
liquid lipid play a crucible role in particle size as well as percentage 
entrapment in case of NLC dispersion as compare to SLN where only 
cetyl alcohol were used. The SLN and NLC that were formed were 
spherical, with mean sizes of 238 and 157 nm, respectively. The 
stability results showed that both nano dispersions acquire 
relatively good physical stability and have a higher ability to hold 
medications for a longer period of time. In vitro, RPG-loaded SLN and 
NLC demonstrated sustained regulated biphasic release, whereas 
the optimised formula's release kinetics followed the Higuchi 
diffusion kinetics model. Studies on the in vivo pharmacodynamics 
showed that repaglinide-loaded nanodispersion (SLN and NLC) 
having a promising nanocarrier for the treatment of diabetes. 
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