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ABSTRACT

Solid lipid nanoparticles of cefixime were prepatgd solvent- evaporation method usicgmpritrol ATO 888 as
the lipid core.The mean particle size of solid lipid nanoparti;ldetermined by Photon Correlation Spectroscopy
(PCS), was 586.3 nm. The entrapment efficacy (ES) weasured using double beam UV/Vis spectrophttpme
reported 72.43. In vitro release was determinechgidUSP apparatus type Il (paddle type) in phospliatéer
saline pH 7.4. The drug release in the first 10dswabout 95.37 % of the total drug-vivo study was conducted on
male rats after oral administration of cefixime wbdn and cefixime solid lipid nanoparticles in fdifent
formulations, the relative bioavailability of cefixe-SLNs was found to be 1.87. These results shihaedefixime
absorption is enhanced by using solid lipid nanadicées formulations.

Keywords. SLNs,Photon Correlation Spectroscopy, spectrophotometry.

INTRODUCTION

Solid lipid nanoparticles are one of the most papualpproaches to improve the oral bioavailabilityh® poorly
water soluble drugs. solid lipid nanoparticles ba®ing size (50-1000 nm) and are composed of pichponents
which are in solid state at room temperature[IRje to their inherent biodegradability and biocotiiphty, lipids
are now beingextensively investigated as carri@r$of drugs and proteins. Nanoparticles can ptatexdrug from
degradation, enhance its transport and prolontelease; therefore they may improve the plasmaf Hifalof the
drug[4]. Several polymer-based nanotechnologiesbaneg intended in order to optimize the technaiabie.g.,
solubility, stability, bioavailability, etc.) aspiscof drugs[5].

They have many advantages such as low toxicityg dmacompatibility and lipophillic drugs are bettdlivered by
solid lipid nanoparticles and the system is mucysjally stable [6]. A variety of lipids have beghmown to change
the physical barrier function of the gut wall anehbe, enhance the permeability [Vhe Solid lipid nanoparticles
mainly those in the range of 120-200 nm are nagrtakp readily by the cells of the Reticuloendotiebystem and
thus bypass liver and spleen filtrattoiCompounds from BCS class Il and class IV are nlikety the suitable
candidates of choice for preparing solid lipghoparticles [8,9]. Siekmann prepared solid lipgghoparticles of
30 to 100 nm by dissolving tripalmitin in chlorofor Then the solution was emulsified in an aquedwsse by high
pressure homogenizatiomhis study was to investigate the feasibility o&garing solid lipid nanoparticles using
compritrol ATO 888 as carrier using solvent evagioramethod11].
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Cefixime is a third generation cephalosporin antibi used in the management of various infectioagsed by
Gram+veas well asGram-vebacterias. Cefixime oral bioavailability is abd®6-50% whether administered with or
without food; however, absorption is increased apipnately 0.8 hours when it is administered witbdd12,13]. It

is used to treat or prevent infections that are/@moor strongly suspected to be caused by bactenia.of the major
problems with this drug is its vepoor solubility in biological fluids that results intcopr bioavailability after oral
administration. It shows erratic dissolution prabléen gastric and intestinal fluid due to its pooater solubility.
Rate of absorption and/or extent of bioavailabifity such insoluble drugs are controlled by rataligsolution in
gastrointestinal fluid§14].

MATERIALSAND METHODS

Materials
Cefixime from Cosmos pharmaceutical Itd., compio&®O 888 from Gattefossee as a gift sample, tw2@rand
span 80 availed by research lab. from rankem. Adingsicals are of analytical grade.

Preparation of cefixime-SLNs

Solid lipid nanoparticles were prepared using stiwevaporation method. Cefixime 100 mg was weighelirately
and dissolved in 10 ml of dichloromethane. CompkithTO 888 and lipophilic surfactant Span 80 infeliént
proportions dissolved to previous solution. Twe@nwas added to aqueous phase upto 100 ml of wadereous
phase was stirred at 3000 rpm for 20 minutes. Trganic phase solution was added slowly to aqupbase and
then stirred at 8000 rpm for 3 hout$e formulations used were showrtable 1.

Table 1: Compositions of different batches of Solid lipid nanoparticles

Ingredients Formulation B4 Formulation B5 FormwatiC3 | Formulation C4  Formulation G5
Cefixime (%) 1 1 1 1 1
Compritrol ATO 888 (%) 8 10 6 8 10
Span 80 (%) 1 1 2 2 2
Tween 20 (% 1 1 1 1 1
Aqueous solvel Watel Watel Watel Watel Watel
Organic solvent DCM DCM DCM DCM DCM

Characterization of cefixime-SLNs

Entrapment efficiency

Percentage entrapment efficiency was studied byurimg of particles by methanol. 100 mg of formidat was
taken in volumetric flask with 10 ml of methanohd formulation was mixed and sonicated till completpturing
the particles. The solution was filtered and thedated drug was estimated by spectrophotometrigdath UV-
double beam spectrophotometer.

Particle size

The mean diameter of solid lipid nanoparticle ie ttispersion was determined by a NanoSizer 300@Jvgvin
Instruments, Malvern) at a fixed angle of 90 degrékhe particle size analysis data were reportediddyg the
volume distribution as calculated automaticallythg device. Samples were diluted by 50-fold witlstefoee water
to give the recommended scattering intensity of,d00 counts per second. Each value is the mearvef f
measurements of 120 seconds each, divided intaui@uss. The diameter is calculated from the autetation
function of the intensity of light scattered frorarficles, assuming a spherical form for the paticFor mean size
calculation, the cumulant algorithm, which takefoimccount only one population of particles, wasdusThe
polydispersity index (PI) is a measure of disperdmmmogeneity and ranges from 0 to 1. Values ctoseero
indicate a homogeneous dispersion, while thoseigrédzan 0.3 indicate high heterogeneity.

Drug release

In-vitro dissolution studies were carried out in 900 mP8fS 7.4 as a medium using USP apparatus type db{pa
type) with three replicates. The paddle rotatioeespwas 75 rpm and a temperature of 37 +/° @5was
maintained. In all experiments, 5 ml of dissolutgample was withdrawn at 5, 10, 15, 20, 25, 3048545, 50, 55,

60, 90, 120, 180, and 240, 300 minutes up tol2dhdiltered using a whatman filter and replacedchvah equal
volume of fresh medium to maintained sink condiiorThe samples were analysed by UV double beam
spectrophotometer at 286 nm. Cumulative percentagedrug dissolved from solid lipid nanoparticlesena
calculated and graphs were plotted.
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Oral administration

In-vivo studies approval was obtained from Institutionadimal Ethics Committee, Institute of pharmaceutical
sciences and their guidelines were followed for shadies. For the in-vivo studies the optimum sdipdd
nanoparticles formulation was takdn.— vivostudies were done on albino rats of weight 200-2508ix rabbits

were kept in two groups. Plasma was withdrawn atat administration of cefixime solution and céfive-SLN
formulation and was analyzed using HPLC method.

Data analysis

After administration of Cefixime dispersion and Rehe-SLN formulation, plasma was withdrawn at filxe
intervals and analyzed by HPLC method. PharmactikBg@arameter,ty Cnax Were analyzed. AUC value was
calculated using trapezoidal method. AUC value wated using formula (C+C)(T,-T1)/2. Scanning at

wavelength 286 nm was done and the concentratio@edikime in each sample was calculated using teasa
obtained by densitometric scanning. The conceptratif the Cefixime was calculated using the catibracurve

prepared in plasma. Noncompartmental analysis wasoyed for calculating pharmacokinetic parametées
Cmax, Tmax, and AUE.

RESULTSAND DISCUSSION

Characterization of SLNs
The mean particle size of VIN-SLN prepared withfeli€nt formulations, ranged from 586.3-855.7 ke 3.
The SLN formulationsize was decreased on increasing the span 80 daatt@min batch C (fig. 1).

Results

Diam.(nm) % Intensity Width (nm)
Z-Average (d.nm): 386.3 Peak 1: 55.67 78.0 32.14
Pdl: 0.818 Peak 2: 12.65 220 1.311
Intercept: 0.632 Peak 3: 0.000 0.0 0.000

Result quality : Refer to quality report

Size Distribution by Intensity
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Fig.1: Sizedistribution of CIP-SLNsmeasured using Malvern Zetasizer.

Drug:lipid ratio (1:8) was shows result having betparticle characteristics like entrapment edficiy and particle
size.

Table 2: The mean diameter and entrapment efficiency of different SLN Formulations

Formulation Mean diameter Eﬁirg;an[ér;?;; )
Formulation B4 716.6 nm 52.08
Formulation B! 855.7 nn 40.2:
Formulation C. 649.4 nn 68.2(
Formulation C4 586.3 nm 72.43
Formulation C5 729.2 nm 50.01

Entrapment efficiency decreases with increases ancentration of compritrol ATO 888. This decrease i
entrapment efficiency might be due to high diffusion greater particle sizeThe entrapment efficiency of
formulations containing Tween 20 was a little lowlele to the higher solubilization of formulation.
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Drug release of cefixime-SLNs

In vitro release profile of formulations was as followsiq2. In-vitro dissolution studies were carried @u900 ml

of PBS 7.4 as a medium using USP apparatus tyfatidle type) with three replicates. The data wasgssed
using Microsoft Excel computer program and varisatistical parameters were determined. All theectet

batches showed approximately 50 % release of drygst two hours. But batch C4 and C5 showed cdatto
release up to 12 hours. C4 batch showed 95.37 éaselafter 10 hours where as C5 batch showed %4 r2%ease
in 12 hours. From the results of data fitting toi@as models, C4 formulation shows controlled reéea
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X 40 - 3
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0 : : , C5
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Fig. 2: In-vitro release of cefixime from formulation B4, B5, C3, C4and C5in PBS 7.4

Scaning electron microscopy Study

The shape and morphology of the solid lipid nantigas was determined by scanning electron micneg¢SEM).
The SEM photograph also revealed the sphericaleshag smooth surface of the solid lipid nanopatiéh Fig.3.
The shape of the particle was found to be identioadpective of the lipid composition used in foemulations.

)\_g;,v

Fig. 3: Scanning microscopy of cefixime-SLNs.

»

R

In-vivo pharmacokinetic study

In vivo Studies were carried using albino ralts. vivo studies were performed to quantify cefixime afbeal
administration of suspension of solid lipid nandizées and pure cefiximélable 3shows the data of the plasma
concentrations of cefixime after noted time anatylag HPLC.
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Table 3: plasma concentration profile data for cefiximein rat from cefixime-SLN and puredrug.

Sr. No Time Pure drug conc Cefixime-SLN
"] (inhrs) formulation conc.
1. 0 0 0
2. 0.5 3.1Z 311
3. 1 3.8¢ 4.2t
4. 2 4.05 5.73
5. 3 4.32 6.02
6. 4 3.06 6.32
7. 6 0.005 5.88
8. 8 0 3.06

The plasma concentration time profile of cefixinmel @efixime-SLN formulation in rats is represenitedrigure 4.
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Fig 4: Plasma conc. of Cefixime and Cefixime-SLN

In Vivo study shows inc. in G« Vvalues for pure drug and cefixime-SLNsysEvalue for pure drug and cefixime-
SLNs were found to be 4.33/ml and 6.32 pg/ml respectively. Increase in eslaf G, and AUC Shows increase
in bioavailability of drug in cefixime-SLNs formuian. The surfactants may have contributed to an iner@ashe
permeability of the intestinal membrane or improvb@ affinity between lipid particles and the itiesl
membranfl5,19. Some particles might be taken up into the lymigshatgans and can be enter the systemic
circulatior{17,19.

Relative Bioavalability = AUC of Test/ AUC of Std
=42.15/ 22.44
=1.87.

CONCLUSION

In our study, poorly bioavailable drug cefixime wssccessfully incorporated into solid lipid nandmdes by

solvent evaporation method. The entrapment effagiesnd size of SLNs were investigated. The in-vietease
tests showed the controled release of the SLNsorAhpharmacokinetic study was performed on albats and the
results showed that SLNs produced a significantrawgment in the bioavailability of cefixime compdraith

cefixime solution. Thesurfactant Compritrol ATO 888also had significant influence on the oral absorpof

cefixime . It finds that SLNs offer a promising tkelry system for the enhancement of the bioavditstwf poorly

soluble drug cefixime.
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