Available online www.jocpr.com
Journal of Chemical and Phar maceutical Resear ch, 2012, 4(6):2955-2958

, I SSN : 0975-7384
Research Article CODEN(USA) : JCPRC5

Some physical characteristics of artemether and piroxicam solid lipid
microparticles prepared with dika fat

Chukwuma O. Agubata* and Godswill C. Onunkwo

Department of Pharmaceutical Technology and IndalsBharmacy, University of Nigeria, Nsukka

ABSTRACT

Dika fat was applied in the formulation of artematland piroxicam solid lipid microparticles. Hot immgenization
method was used in the preparation of the micrapies with varying labras6l surfactant concentration (0.5%,
1.0% and 1.5%w/w) and dika fat/ phospholi}®8G ratios (1:0, 4:1 and 9:1). The microparticlesre evaluated
for particle size and drug encapsulation efficiefB¥%) while the pH of the unloaded microparticispersions
was examined. Optimum particle sizes were obseaveld5%w/w labrasol level and pH of the dispersiovere
slightly acidic. Drug encapsulation or entrapmeifficiency of the microparticles decreased with #uglition of
phospholipofi90G. Artemether and piroxicam can be loaded in d##ased solid lipid microparticles.

Keywords: Solid lipid microparticles, hot homogenization, apsulation efficiency, dika fat, phospholif@®0G,
labrasof.

INTRODUCTION

Combinatorial chemistry and high-throughput scregnised in drug discovery have resulted in an as@eof
poorly water-soluble drug candidates [1]. Many nelemical entities have bioavailability problemseafbral
administration[2]. Solid lipid nanoparticles is one of the diéet approaches used to solve these problems.
Improved bioavailability and protection of sensitidrug molecules from the environment have beeerrobd [3].
Dika fat is a lipid obtained frortvingia gabonensis var excelsehile phospholipofi90G (phosphatidylcholine) is

a phospholipid with special amphiphilic characteitemether and piroxicam used for this researchdaugs under

the biopharmaceutics classification system 1l (BQS

EXPERIMENTAL SECTION

Materials

The following materials were utilized as supplieg the manufacturers; piroxicam, artemether (giftnir pauco
pharmaceuticals, Nigeria), labra$alaprylocaproylmacrogol glyceride (Gattefosse, dejn phospholipotf0G
(lipoid, Germany). Dika nuts were obtained from Meaifarm, Nigeria.

Extraction of dika fat
Dika fat was extracted from the nut lofingia gabonensis var. excelsgith petroleum ether (40 — 60°Q)sing
soxhlet apparatus and a rotary evaporator.

Formulation of unloaded solid lipid microparticles

Solid lipid microparticles were formulated using hemogenization method. Dika fat (5%w/w) was nebké 60°C
while aqueous labrasol surfactant solution (0.5%%l and 1.5%w/w) was maintained at the same testyrerin
an electronic thermostat water bath for 5 min. $hdactant solution was then added to the moltéa &t with
gentle stirring. The mixture was homogenized a08,0ev/min for 5 min with an Ultra-turr&mixer while
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submerged in the water bath. Afterwards, the dperwas allowed to cool and kept in a refrigerg3€) for 10
min. Further precipitation of lipid particles wasnalated by the addition of cold water to the dispon. The
procedure was repeated using dika fat/phosphoff@@6 lipid matrix at 4:1 and 9:1 mixtures.

Compar ative evaluation of particles sizes of unloaded solid lipid particlesand pH of the dispersions
The particles size of the solid lipid particles veasnparatively evaluated using a digital light mirope mounted
with a moticam camera for image capturing. The pkhe different dispersions was ascertained uskgneter.

Formulation of artemether and piroxicam loaded solid lipid microparticles
Optimized solid lipid microparticles were sepanatieladed with 1g of artemether and 500mg of piraricusing
hot homogenization method as describe above.

Drug encapsulation efficiency

The content of artemether and piroxicam in the oparticles were determined using UV Spectroscopithod.
The dispersions were centrifuged and the supernatmayed at 254nm (artemether) and 333nm (pinoyic@he
supernatant of artemether dispersions was treaitbdl HCI for derivatization, prior to absorbaneading. The
drug encapsulation efficiency of the loaded micrtipkes was calculated using egn. 1 and 2.

Drug encapsulation efficiency (%) = Real drug ioad Y 100 [ES———— 1
(EE%) theoretical drug loading 1
EE% = Woa = Whee X 100 ----------me- 2
W 1

Where W, = weight of drug added to the system.
Wee= weight of free drug dissolved in medium/supernata

RESULTSAND DISCUSSION

Rapid creaming and excessive caking at the topefispersions were observed for formulations d¢oimg dika
fat alone as lipid and prepared with 0.5% and 1.0&olabrasol. This phenomenom was not observed aliith fat
dispersions produced with 1.5%wi/w labrasol. Disjees containing phospholip880G (P90G) did not exhibit this
rapid surface particle size growth and caking. Hewe slight caking was observed as a ring at thgact point
between the surface of all the dispersions andvidds of the containers. P90G, not only inhibited taking (+ve
effect) but also suppressed the precipitation ef ¢blid dika fat particles after formulation (-véfeet) through
reduced surface migration and particle size groittese effects are facilitated by the low meltirgnp of dika fat
(39-40°C). The lower surfactant concentrations migbt have effectively provided stabilization thgbu steric
hindrance. Therefore only optimized formulationgevevaluated for particle size.

Particle size analysis
The images of the unloaded solid lipid particleseneaptured in fig 1,2,3,4 and 5 while particleesivas presented
in table 1.

Table 1: Particles size of unloaded solid lipid microparticles

Code Dika fat Phospholipon Labrasol Average

(9) 90 G () v/ particle sizgufn)
A 4 _ 15 733
B 4 1 0.5 611
C 4 1 1.0 568
D 4 1 15 342
E 4.5 0.5 51. 330
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Fig1: microparticleimage of A Fig 2 : microparticleimage of B

Fig 3: microparticleimage of C Fig 4 : microparticleimage of D

Fig5: microparticleimage of E

The result of the particle size analysis showedt hgticle size of the solid lipid microparticlesduced as surfactant
(labrasol) concentration increased and in the piesef phospholipon 90G. 1.5%w/w of the surfactaaly have
effectively reduced the interfacial tension betwaewiten lipid matrices and water while also pronglieffective
steric hindrance to prevent particle size growtlighidr concentrations of the surfactant would cagmseessive
foaming during preparation. The particles size ysialwas used to select formulations prepared Wifi%w/w
labrasol due to the small particle size obtaindtk pH of these selected formulations A, D and E6a28, 5.79 and
5.81. The pH values were all within slightly acidange.

Artemether and piroxicam loaded solid lipid microparticles

Artemether and piroxicam loaded solid lipid micrafides were prepared for the selected formulatidtevever,
formulations containing 4:1 dika fat/P90G mixturere difficult to precipitate, therefore encapsuatefficiency
was obtained for the other preparations only. Tabkhows the encapsulation efficiency (EE%) of sk&ected
formulations. The result showed marked reductioRE% of the dika fat in the presence of phosphalip6G for
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both artemether and piroxicam microparticles. TBO® might have reduced and delayed the solidificatif dika

fat. This would likely facilitate drug diffusion tilie external phase of the medium [4].
Table 2: Drug encapsulation efficiency of selected solid lipid microparticles

Formulation \(/:/TTQS YXI’S; Drug encapsulation efficiency (%)
Artemether + dika fat + labrasol 1000 183.3 81.67
Artemether + dika fat + P90G + labrasol (9:1 lipikture) 1000 733.3 26.67
Piroxicam + dika fat + labrasol 500 70.7 85.86
Piroxicam + dika fat + P90G + labrasol (9:1 lipidktare) 500 399.9 20.02

Although the encapsulation/entrapment efficiency difa fat based piroxicam microparticles was hidne
piroxicam seem to be trapped more in its crystlform since it is only slightly soluble in dika fa

CONCLUSION

Dika fat could be utilized effectively in the foration of solid lipid microparticles using 1.5%whabrasol. A
reduction in particles size and improve physicabsity can be achieved with the addition of phasfgon 90G,
although this may cause a reduction in drug enteapgmArtemether and piroxicam can be loaded in fikdased
solid lipid microparticles.
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