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Abstract: Curcumin is a natural product found in the rhizoafeCurcuma longa being responsible for its
biological actions. It exhibits anti-inflammatonanti-viral, anti-bacterial, antioxidant and neméadat
activities. Due to its poor solubility in water tkdas a need to formulate this curcumin for beieavailability.
Curcumin was extracted by acetone using soxhledrapgs and evaporated by vacuum rotary evapoitdsonm
suspension was prepared by bottom up method usilgrae and water as solvent system in which cumtumi
was dissolved in acetone and added to this soluttop wise into a beaker containing water with ¢amis
stirring. Different amount of SDS was used as $tariand the stability was optimized. Nanosuspamsvas
characterized using particle size analyzer, zetarpial analyzer and SEM. The stability of thisrfmiation
was characterized by the measurement of zeta padtedRésult showed that prepared nanosuspensiogdaas
stability (Zeta potential -33.3 + 2.45 mV) up tomeeks from the day of preparation. The method aubfuir
the preparation of nanosuspension was found to dmx.gThe use of SDS for the stability was well
demonstrated.
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I ntroduction

Turmeric or Curcuma longa is a tropical plant native to southern and soutieeastropical Asia.
Turmeric is one of the most essential spices ulex/er the world with a long and distinguished ramuseé.
Curcumin is a natural product found in the rhizoafeCurcuma longa being responsible for its biological
actiond. It has been shown to exhibit antioxidant, arfiimmatory, antiviral, antibacterial, antifungal,
anticancer activities and has a potential agairstous malignant diseases, diabetes, allergiesyitast
alzheimer’s disease étdndian system of medicines claims the use opidwder against biliary disorders,
anorexia, cough, diabetic wounds, hepatic disomeymatism and sinusitisCurcumin also binds with heavy
metals such as cadmium and lead, thereby reduti@giaxicity of these heavy metals. This property of
curcumin explains its protective action to the istaComponents of turmeric are named curcuminoidschwh
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include mainly curcumin (diferuloyl methane), dehwtycurcumin, and bisdemethoxycurcufniAll of these
compounds are poorly soluble in water.

It is well established in the literature that pbavavailability is one of the leading causes of poomd
failure in preclinical and clinical developménBioavailability of a compound depends on its bdity or
dissolution raté Dissolution may be the rate determining stepbfoavailability and medicinal value therefore,
efforts to increase dissolution rate for water lnbte drug is often need&d

Nanosuspensions found to be promising methodolegtydan be used for enhancing the dissolution of
poorly water soluble compourfdsNano-suspensions play an important role in deliyery system associated
with water-insoluble and both water and lipid-ingae drugd'. These suspensions keep pharmaceutical active
ingredient at the submicron levels in a liquid ghembilized by added stabilizErs

Preparation of nanosuspensions was reported to bwra cost effective and technically simple
alternative and yield physically more stable prddinan liposomées. An alternative and most promising
strategy to exploit science and technology at #mometer scale is offered by the bottom-up approabich
starts from nano to subnano structdteBhe bottom-up approach is widely accepted iraifea of nanoscience
and nanotechnology .The basic challenge of thisnigae is that during the precipitation procedine growth
of the crystals needs to be controlled by the amdinf stabilizers to avoid Agglomeration or Aggation that
develop the formation of microcrystals. The zetaeptial (ZP) is a function of the surface chargeicivh
develops when a particulate matter is placed iquad™. It is a good index of the magnitude of the etesttitic
repulsive interaction between particles. This ZBosimonly used to predict stability of the formidat®.

Materials and methods
Preparation of extract

The commercially available food graded rhizomesCoflonga (100 g) was purchased from local
market. It was broken into small pieces and covdredhe filter paper. This material was placed dasthe
soxhlet extractor. About 500 ml of Acetone was ufmdthis process. The extract obtained from saxhle
apparatus was transferred to rotary vacuum evampordt 40°C solvent was completely removed. The
remaining residue was collected aseptically and &efhe airtight container. It was stored at 4f€rahe mass
ratio and yield was measured. This residue wagystadlized by saturation solubility method usindfetient
solvent system. The crystals obtained from evamraivas subjected for characteristic analysis sash
physical parameter like melting point and solupiihen by instrumentations like TLC and UV-VIS spec
photometer to find out the presence and purityuofamin.

Solubility: Curcumin is soluble in acetone, methanol, DMS@ dimmethyl formamide. The solubility was
measured by taking known amount of saturated sol@nd the solvent was evaporated to dry.

TLC : A glass plate (20x10cm) layered with 2mm thicdsef silica gel and activated at 105°C for 15 rtesu
after drying. Methanolic solution of curcumin extravas spotted on this plate. Then the plate was kea
chromatographic tank containing chloroform: hexanethanol (1:1:0.5) as mobile phase.

Analysis of curcumin by UV-Vis spectrophotometer

A double beam scanning UV-VIS spectrophotometer ddd\N0.2310 made in China) was used to
measure the absorbance of the solution. A 10 migaflue was dissolved in acetone and placed in &/L%/
spectrophotometer for the identification of curcandnd other impurities by wavelength scanning. The
wavelength of the respective absorbance plottethdynstrument is given (Figure-2).

Preparation of Nanosuspension
Bottom up method

In bottom up technology the poor water soluble deudissolved in a non polar solvent then added to
polar solvent to form precipitate. This experimprépared this nano suspension by bottom up method) u
saturation solubility with acetone as non polavent and water as polar solvent. About 200 mg ofwmin
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crystal was dissolved in 10 ml of acetone. Thensthiation was added dropwise to 100 ml of distiNeaker
which was kept on a magnetic stirrer for continustirsing.

Stability optimization

At the above process water alone was taken witlaoyt added stabilizer that served as blank. Differen
guantities (100, 200, 300, 400 and 500 mg) of S2fevadded to this 100 ml distilled water to pregaee
stabilizer with different concentration having 1@00, 300, 400 and 500 mg/dl) of SDS. The staghilfteach
suspension was observed by measuring zeta potantisdiately and thereafter at the interval of akvand
continued up to 4 weeks.

Characterization of Nanoparticles

The particle size and distribution of particlespoépared curcumin nanosuspension was measured by
Dynamic Light Scattering principle using a partisiee analyzer Nanotrac NPA151 - Nanotrac ULTRAsir
10.5.2 at CSIR — CECRI Government of India. Thdasa morphology was observed using scanning electro
microscope (SEM) and zeta potential by Zeta pateatalyzer.

Result and Discussion

Physical parameters: Melting point was found to be 183°C. The residiained was weighed to find out the
dissolved quantity of curcumirSolubility: curcumin was found to be highly soluble in acetgabout 20
mg/ml) and poor in other solvents (less than 1 migia C: After the development of chromatogram, it was
illuminated by UV light. The presence of curcumimsvconfirmed by the appearance of fluorescencé ligh
found around the developed spot on illuminatiorby (Figure -1).

Fig. 1: Thin layer chromatography

Curcumin

UV-VIS spectrophotometer: Wavelength scanning by UV-VIS spectrophotometbowsed absorption
maximum at 420 nm. That confirmed the presenceiafumin (Figure -2).
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Fig. 2: UV specinterference - 420nm curcumin

< UV Analyst for UV2310 - Offline [= =[x

0.000= 00 ” p2. Boseine User]  Delay: O sec
HYSGE S |@om or Ov v [05
Smooth: 0 Deri: 0

wL Data
425.0 17495

424.5 1.7544

| w240 17569
423.5 1.7594

455 | 423.0 1. 7644
422.5 1.7695

422.0 1.7746

4215 L7746

4210 17746

| a0.s L7

| am0 17798

| 419.5 1.7758

| 419.0 1.7825
418.5 17746

s | amo 17825
| 1725 1778

| 417.0 L7772

| a5 L
416.0 1.7746

| ass 17670

| 415.0 17619

s e

‘s start - SARAVANAN (G:) UV An 231 ) 1403 13 - Mcrosoft ... S JL 1Z01PM

Particle size Analysis

The particle size of the prepared suspension shatveddiameter of 436 + 122.8 (1SD) nm. The entire
suspension had the particle size range 323 - 738riguare -3). The density of the suspension wag/82at
27.6°C.

Fig. 3: Particlesize analysis
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Scanning electron microscope (SEM)

Analysis of SEM image using image analysis softwWdieHSCSA showed the formation of spherical and
smooth nanoparticles. The image also proved thiclear are almost uniform in size and distribut{@igure -
4). The measured particle size 426.11 + 76.8 (1SD).

Fig. 4: SEM image analysisby UTHSCSA software
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Stability Optimization:

Among the five different concentration of stabikzsubjected for experiment, the blank showed thbilit
only for a week where as the concentration 100rdf &And 200mg / dl showed a gradually decreasedl zet
potential values from first and second week onwaedpectively. The concentration 300mg / dl andardid

not show any change in its stability up to four ke Suggesting the minimum concentration of 300mbis
required to achieve the maximum stability. Reshtiveed that prepared nanosuspension has good tdbili
33.3 £2.43 mV) up to 4 weeks from the day of prapan (Figure -5).
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Fig. 5. Stability assay - Zeta potential
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The aim of this study was to prepare and evaluateuenin nanosuspension for therapeutic application.
The fast growing research on curcumin clearly cardithe versatility and flexibility of curcumin fatructural
modifications. This study describes various appneacthat have been undertaken to solve the problems
associated with curcumin and to improve its biokabelity™’.

Nanosuspension is widely prepared by bottom upn@olgy. The bottom-up technology is an
assembling method from which molecules to nancdsizarticles are forméd Ali et af® discussed that on
comparison of methodologies, milling, high pressti@mogenization, bottom up techniques, antisolvent
precipitation are quite simple, cost effective, araby for scaling-up. Baglioni et*aladopted bottom-up
technique with different mode such as micropreatmt, microemulsion and melt emulsification dudheir
simplicity and economy. Kwangjae Cho et aftudied the suitable particle diameter (400 to 661 used in a
drug delivery system. It should be large enoughrevent their rapid leakage into blood capillates small
enough to escape capture by fixed macrophagestbedbdged in the reticuloendothelial system, saglthe
liver and spleen. The current study showed an gegparticle diameter falling within this range seging this
suspension as a better formulation in cancer tresii".

Heni et al (Rachmawati 20F8)used five different stabilizers like polyvinyl algol (PVA), polyvinyl
pyrrolidone (PVP), dr-tocopherol polyethylene glycol 1000 succinate (BPGodium dodecyl sulfate (SDS),
carboxymethylcellulose sodium salt for better dighdf nanosuspension. In the present study SIS used
as stabilizer to improve the stability of the narsgension. According to Mora-Huertas éf tie zeta potential
is an indication of the stability of the suspensi@rsuspension can be stabilized only by electtizstapulsion,

a minimum zeta potential of £30 mV is required doiod stability.

Conclusion

Study concludes that addition of stabilizer SDS nhaythe better choice for the stabilization of
curcumin nanosuspension when the suspension ige@ddo be kept for a period of about a month.
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