Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Der Pharmacia Sinica, 2012, 3 (5):516-525

Der Pharmacia Sinica

ISSN: 0976-8688
CODEN (USA): PSHIBD

Preparation andin vitro & in vivo characterization of valsartan loaded
eudragit nanoparticles

M.Bharathi?, Sarat Chandra Prasad M , R. Latha Eswarf, S.Wasim Raja?, Ravi Teja
Allena®, S.Brito Raj*¢, K. Bhaskar Reddy

®Department of Pharmaceutics, Periyar College of faaceutical Sciences for Girls,
Tiruchirappalli-620 021, Tamil Nadu, India.
PDepartment of Pharmaceutics, J.S.S College of PheymJSS University, Mysore — 570015,
Karnataka, India.
“Department of Pharmaceutics, Sri Venkateswara @elief Pharmacy, R.V. S. Nagar,
Chittoor-517127, Andhra Pradesh, India.
dDepartment of Clinical Pharmacy, Sri Venkatesw@mllege of Pharmacy, R.V. S. Nagar,
Chittoor—-517127, Andhra Pradesh, ladi

ABSTRACT

The aim of the present work was to prepare andsiiyate the valsartan nanoparticles. nanoparticlesre
prepared by nanoprecipitation method and the vaidarmulations were prepared by optimizing. Theppred
nanoparticles were characterized by FTIR, DSC, Spafticle size analysis, In vitro diffusion andvivo studies
are been performed. The particle sizes of the pexpaanoparticles were ranging from 175 to 232 Rinom three
formulations, F2 formulation showed best releas6®B8 % at the end of 24. In vivo studies revealed that in
case of free drug, 40.9 mcg/ml drug of maximum d@serecovered but in case of nanoparticles the desovered

in serum was 16.02 mcg/ml aftéf B. The formulation stored af 4 1 °C was more stable compared to the other
temperatures. These studies suggest that the figgsibf formulating valsartan loaded Eudragit L QO
nanoparticles for the treatment of hypertensioreblgancing the bioavailability.

Keywords: In vitro release studie$n vivo studies, Nanoparticles, Particle size, SEM, Vé&sar

INTRODUCTION

More than 72 Million Americans have hypertensiong ahe majority of these persons have essentiatrbgmpsion.
The most common cause of secondary hypertensimna vascular hypertension, of which renal arsenosis is
the leading pathology. Upto 5 percent of all ocences of hypertension are caused by renal artemnosis,
equating to as many as 3.5-4 million occurrencebénUnited States. Detecting renal artery steriegigrticularly
important for ensuring that this potentially cuealibrm of hypertension is identified and treatedperly. Duplex
Doppler ultrasonography is a good screening teshany patients, but it has limitations in largergeas and can
overlook small accessory arteries [1].

[2] The development of angiotensin Il receptor gotasts is one of the latest advances in the phzoingical
treatment of hypertension. [3] Valsartan peak pkadevels reaches maximum at range of 2 to 4 h aftel
administration. [4 and 5] The oral dosage of vatsaris 80 to 320 mg once daily. [6] Valsartan Plasm
concentration and AUC will reduce due food intake4b to 50 %. [7] The elimination half-life is altdéih. for the
poor soluble drugs drug through oral delivery i® @f the major challenges to formulation.[8] Foratidn of
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polymeric nanoparticles of Valsartan loaded Eudregn be used for the treatment of hypertensioreldycing the
dose and frequency of administration of drug.

[9] Reported the solubility of valsartan is poomiater and its low dissolution rate in aqueousTXllid often leads
to insufficient bioavailability. [10] Has formuladeCarvedilol loaded Eudragit E 100 Nanoparticles using
nanoprecipitation method using polymeric stabiliBerloxamer 407. [11] Has formulated and evaluatedbte
coated poly (butyl cyanoacrylate) nanoparticlesdmain targeting of D-Kyotrorphin via oral admimeion. [12]
Observed the presence of Tween 80 nanoparticlesclpasize enlargement, but relevantly the sugaticoating
layer led to a marked zeta potential reduction] [i@s prepared polymethacrylic acid nanoparticlestaining
Lamivudine in different drug to polymer ratio bynugprecipitation method. [14] Has reported aliskjrandirect
renin inhibitor improves no bioavailability and peots against spontaneous atherosclerotic chajigg<€eveloped
Eudragit nanoparticles revealed a decreaggdahd enhanced bioavailability and sustained agti\jit6] Has
reported that nanoparticles made of anionic Eutiagil00, L-100-55 and S-100) were obtained by aehgH
nanoprecipitation method. In order to stabilize th@osuspensions, different stabilizers are add&iiHas studied
to improve the stability of cloricromene in ophtiméd formulation using Eudragit. It improves the Hide and
bioavailability of the drug after ophthalmic apgiion. [18] Has studied the HPLC method for theed®ination of
Valsartan in human plasma. It was performed onaadecyl silica columns, mobile phase used waaitgte
and dihydrogen potassium phosphate. [19] Obseretapkofen crystallization when the amount of dmudeudragit
L nanoparticles was more than 33 %. [20] Has regbAngiotensin AT2 receptors directly stimulatealenitric
oxide in Bradykinin b2 — receptor-null mice. [21]asl prepared Eudragit loaded Ibuprofen nanopartibles
emulsion polymerization technique. The drug loadiogpacity was increased by increasing the polymer
concentration.

Hence in present study we investigated the optigizdarameters like drug, surfactant ratio, stirrtimge and
stirring speed on entrapment efficiency. Final mited valsartan nanoparticle formulations were @atad for
characterizationin vitro studies were carried by diffusion and from thealffiaptimized formulation one of the best
formulation is evaluated fon vivo studieswith rabbit as an animal model (Sprague dawley) blvod samples
were estimated by the HPLC and pharmacokineticarpeters are calculated.

MATERIALS AND METHODS

Valsartan (MW 435.52 g/mol) obtained from Microlalb#osur, India. Eudragit L-100 (MW 100,000) obtained
from ROHM GMBH Chemiche fabric, Darmstadt. Tween 80V 1310 g/mol) was purchased from Kemphasol,
Bombay, India. Acetone (MW 58) and Ethanol werechased from Fischer chemicals Itd Chennai, India.
Disodium hydrogen phosphate was purchased from dhieenicals Pvt Ltd Chennai, India. Potassium dibgen
phosphate was obtained from Hi-pure fine chem. striks Pvt Ltd Cochin, India. Membrane filter Queh was
purchased from Sigma Aldrich cheme, Germany. Resyg all chemicals were of analytical grade.

3.1 Preparation of Eudragit nanoparticles

Prepared drug loaded Eudragit L 100 nanoparticleadmoprecipitation method. Valsartan was firssdiged in
small amount of ethanol (2 ml) and polymer was alissd in acetone. Finally both the polymer and dweye
mixed (8 ml). The organic phase was added at ataonflow rate (0.3 ml/min) into 20 ml of aqueoukage
containing 2 % tween 80 under magnetic stirringe dhganic solvent was then evaporated under roompesature.
The suspension was filtered by QuPn membrane and centrifuged under 9000 rpm for 30 ati5°C and
nanosuspension was obtained[22, 23].

During the nanoparticle preparation the procesgmbbas and formulation variables like the drug.factant ratio,
stirring rate and stirring time were optimized fgetting small spherical shaped nanoparticles witiximum
entrapment efficiency and for better bioavailahiliThe method was first optimized for the choice drtig,
surfactant, stirring rate and time. This was usedinvestigate the effect of entrapment ratio. HinaDrug
entrapment was used to investigate the effect of:dsurfactant ratio, stirring rate and stirringnéi on mean
entrapment efficiency (% EE).

3.2 Characterization of Eudragit nanopatrticles
The prepared Eudragit nanoparticles using valsamtene characterized for various characters sugtadtcle size
distribution, surface morphology, drug entrapméfitiency, drug loading and DSC studies.

3.3 FTIR compatibility study
The VAL was subjected to FT-IR (FT-IR- 8400, ShirmadCo., Japan) analysis by pressed pellet method, a
approximately minimum quantity of samples was thigtdy blended with adequate quantity of IR grader KB
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mortar. The mix was then made into KBr pellets pgraulic press. The samples were then analyseddiouale
beam IR spectrometer using KBr film as negativetwr(blank). The scanning range was 4000 - 400" end
resolution was 16 cim Spectra of the valsartan and the drug with EutiraglO0 were compared for the
compatibility.

3.4 Differential Scanning Calorimetry

This was performed by using (Shimadzu-DSC —-TA @0 samples were placed in aluminium pans and were
crimped, followed by heating under nitrogen flonaascanning rate of & / min from 25°C to 200°C. Empty pan
was used as reference. The heat flow as a funofitmperature was measured for both drug-polynigtune and
polymer [24].

3.5 Scanning electron microscopy (SEM)

The morphology and surface of nanoparticle wer@ndesl using scanning electron microscopy (JEOL J8KDO,
Jeol Itd. Tokyo Japan). The samples of freeze dnaabparticle were dispersed in water, air driedrawnetallic
studs and coated with platinum [25, 26].

3.6 Particle size distribution

The selected best VAL nanoparticulate suspensi@) (fas subjected to laser particle counting methsithg

nanosizer (Microtrac S3500 Sl) for characterizatiiits size distribution. The sample was injedi@d the sample
delivery and controlling chamber. Then, suitablévesat was pumped through the chamber. Now a bealasef

light was allowed to fall on the sample cell. Aftequired number of runs, they were directed towdhneé detector.
From this the particle size range and the averaggnmparticle size of the formulation can be stufsd.

3.7 Entrapment efficiency

A redispersed suspension of nanoparticles in plaiepbuffer solution pH 6.8 was used for determamatf drug
content and entrapment efficiency in the nanopartito 1 ml of VAL nanoparticle suspension, 1 mlAafetonitrile
was added preferentially to precipitate the polymieml of aqueous sodium hydroxide solution wasealdtb the
above solution and centrifuged at 9000 rpm in empbentrifuge at 18C for 30 min. The clear supernatant fluid
was removed and analysed spectrophotometricalp@inm.

3.8 In vitro release studies

Thein vitro release of VAL from the nanoparticles was studigagimple diffusion cell apparatus. The diffusiailc
apparatus consists of a glass tube with an inrsanetier of 2.5 cm, open at both ends. One end dtitewas tied
with dialysis membrane, which serves as donor commant. 6 ml of formulation was taken in a diffusioell and
placed in 200 ml phosphate buffer of pH 6.8. Thelioma was stirred by using magnetic stirrer and terafure was
maintained at 37C + 0.5°C, for nanoparticle formulations samples were wislih at various time intervals like 0,
1,2,4,6,8,10, 12, 14, 16, 18, 20, 22 and ZBhie. concentration of VAL in samples was determibgdnalysing
spectrophotometrically at 250 nm.

3.9 In vivo studies

The study was conducted after getting approval frlmenethics committee. The selected formulationwa2 carried
out by using rabbit as an animal model (SpragudelgwThe healthy rabbits of either sex were selgcThey were
fasted overnight before administration of dose. @hienals were weighed and numbered and they weigedi into

4 groups of each containing 6 rabbits. To the firsup aqueous solution of VAL was administerece tibse given
was 5 mg drug solution and it was administered yaralanoparticles loaded with VAL and polymer were
administered to second, third and fourth groups.

3.10Stability studies

It generates information on which proposal for &lié of drug or dosage form and their recommendeatage
conditions. The prepared formulations were testedsfability by storing them at’4 1 °C in refrigerator, 25+ 2

°C, 40+ 2°C and 70 % RH in stability testing chamber. Forrtiates were stored in amber coloured glass vials at
4° +1°C, 25 + 2°C and 40 + 2 °C with 70 % RH for 3 months. After'12" and 3' month they were evaluated
[28, 29, 30].

3.11Release kinetics

In order to understand the mechanism and kinefieckug release, the drug release data ofirihétro dissolution
study was analysed with various kinetic models ldezo order, first order, Higuchi’'s, Korsmeyer-Pajgpand
Coefficient of correlation (B values. [31, 32, 33] Data obtained framvitro release studies was fitted to various
kinetic equations.
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First order model can be expressed as,

Drug release from the matrix devices by diffusiaas bbeen described by following Higuchi’'s classidélusion
equation
Q=[De/1(2A-eCy Csf -3

3.12Statistical analysis

Statistical analysis was carried out by using Gr&ad Prism 5 for windows, Version 5.04, USA. Statid
comparisons were performed by means of one-way ANOWllowed by Newman-Keuls Multiple Comparison
Test when more than two groups were compared. AllRevof < 0.05 was considered statistically sigaifit.

RESULTS AND DISCUSSION

3.1 Optimisation of formulation

The nanoparticles were prepared by nanoprecipitati@thod. The nanoparticles were prepared by ontigni
various parameters such as drug concentrationyslgoncentration, surfactant ratio, stirring tirafring speed
etc.

3.2 Effect of drug on entrapment efficiency

The drug concentration was varied from 5 mg, 7.5and 10 mg in Eudragit nanoparticles. Higher embamt
efficiency and desired particles size was obtaimgdsing (n) mg of drug. On further increase theas no change
in the entrapment efficiency which could be dught® saturation of the polymer dispersion. So thindped drug
concentration was found to be 10 mg. The resuétshown in table 1 and figure 1.

Table 1. Optimization of drug

Drug Polymer Surfactant Stirring time  Entrapment efficiency

(mg)  (mg) (%6) (h) (%)
5 50 2 5 61.13+1.18
7.5 50 2 5 69.18 +1.19
10 50 2 5 78.79+1.16

Optimum parameter, the values are mean +SD (n =3)

3.3 Effect of surfactant on entrapment efficiency

The surfactant ratio i.e. Tween 80 has an effedhemanoparticles. The surfactant concentraticheéncontinuous
phase, providing a thin protective layer around dheplets and hence reducing in their coalesceWgen the
concentration of the surfactant is too low, them éiggregation of the polymer droplets occurredirByeasing the
concentration of the surfactant from 1 %, 1.5 %621 - 2 % the entrapment efficiency was increamsed the
particle size also gets increased. The encapsnlafificiency also was increased from 59.57 % - 386 The
optimum Tween 80 concentration was found to be Poigetting the higher entrapment efficiency andil

particle size range. The results are shown in takaed figure 2.

Table 2. Optimization of surfactant

Drug Polymer Surfactant Entrapment efficiency

(mg)  (mg) (6) (%)
1 59.57 +1.13
10 25 15 65.79 +1.12
2 69.75 +1.06
1 64.52 +1.03
10 50 15 70.83 +1.08
2 78.65 +1.16
1 56.89 +1.13
10 75 15 60.71+1.06
2 65.65 + 1.03

Optimum parameter, the values are mean £SD (n =3)
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3.4 Effect of stirring time on entrapment efficiency

The stirring time was also optimized to get smpherical shaped nanoparticles with high entrapreffitiency. It
was found that by increasing the stirring time 3oh, 5 h and 7 h, the entrapment efficiency waseaed from
59.72 % - 78.65 % respectively and then it decik&s®5.62 % at 7 h. Finally the stirring time opized to 5 h and
the results are shown in table 3 and figure 3

Table 3. Optimization of stirring time

Drug Polymer Surfactant Stirring time  Entrapment efficiency
(mg)  (mg) (%) (h) (%)
60.70 £1. 11
69.75 £ 1.06
5152 +1.21
68.76 £ 1.36
78.65 +1.22
60.85 +1.13
59.72+1.21
65.65 + 1.06
55.62 + 1.26
Optimum parameter, the values are mean +SD (n =3)

10 25 2

10 50 2

10 75 2

N O WNOwWwNO W

3.5 Effect of stirring speed on entrapment efficiency

By increasing the stirring speed from 400 rpm, &0 and 750 rpm, the entrapment efficiency andrddgparticle
size was also increased and then it decreasedhwitimcrease in the speed of 750 rpm. Desiredgharize was in
the range of 208 nm and higher % of 78.65 % for dpéimized formulation of Valsartan loaded Eudragit
Nanoparticles. F1, F2 & F3 were using 24 mg, 50 #gmg of Eudragit respectively and it containedmd of
drug, 2 % Tween 80 for 5 h at 750 rpm. The resrksshown in figure 4 and table 4.

Table 4. Optimization of stirring speed

Drug Polymer Surfactant Stirring speed Entrapment efficiency

(mg)  (mg) (%) (rpm) (%6)
400 55.75+1.03
10 25 2 500 60.70 +1.02
750 69.75 +1.07
400 63.25+1.23
10 50 2 500 68.76 +1.02
750 78.65+1.16
400 56.89 +1.13
10 75 2 500 59.72+1.21
750 65.65 + 1.07

Optimum parameter, the values are mean +SD (n =3)

3.6 Final optimised formulation

By the optimisation results obtained. F1, F2 & F&e&vusing 24 mg, 50 mg, and 75 mg of Eudragit ispy. It
contained 10 mg of drug, 2% Tween 80 and stirredsftn at 750 rpm. Final optimized formulation wih the
parameters was shown in table 5.

Table 5. Final optimized formulation of drug loadedEudragit L 100 nanoparticles

Formulation code Drug Polymer Surfactant Stirring  Stirring speed

(mg)  (mg) (6) Time (h) (rpm)
F1 10 25 2 5 750
F2 10 50 2 5 750
F3 10 75 2 5 750

3.7 FTIR Spectrum of Valsartan and Eudragit L 100

IR spectrum of Valsartan showed peaks at 3431 @-X stretch), 2963 cth(-CH aromatic), 2737 ci(-CH2-),
1600 cnt (O=C-) and broad peak in the region of 1729 ame to >C=N. Eudragit L-100 showed typical peaks a
3497 cnt, 2988 crit and 1721 cifor OH stretch, CH-X and C=0 respectively whileli spectrum of Valsartan
with Eudragit L 100 nanoparticles, the O-H groupaghpeared due to possible cross linking of Eudssigfit drug
via CH-X and keto functionalities and the results dreven in Figure 5. Formulation peaks at 3492 q/@H-X
stretch from Valsartan) appeared in the IR specofimanoparticles. (-CH aromatic) peak at 2960155 ,o(-CH2-)

at 2606.88 cm, 0=C- at 1725 cffand (> C=N) at 1604 ct This study confirms entrapment of drug with pogym
and the formulations shows the chemical compatttigi not present.
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Figure 1. Fourier Transform Infra-red spectrum for valsartan and physical mixture
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3.8 Differential scanning calorimetry (DSC)
The DSC curve of VAL showed characteristic peaks02.81°C. The thermogram of Valsartan and Eudragit L 100

mixture exhibited same characteristic peaks of &&ds at 103.43C. The results of the thermogram suggested that
there was no physical interaction between ValsaatahEudragit L 100. Thermogram was shown in figure

Figure 2. Differential scanning calorimetry (DSC) hermogram of valsartan (a) Eudragit L — 100 (b)
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3.9 Scanning electron microscopy
The prepared nanoparticles were characterizedégutface morphology and particle size distributibime surface

morphology was performed by SEM analysis which stabwhe small spherical shaped, discrete particlésout
aggregation and smooth texture in surface morplycdogl the results were shown in figure 7

3.10Particle size analysis
The particle size distribution was studied by laseunting method. It revealed that the particlee siange was

around 200 nm, average patrticle size of F1 formadatvas 175 + 1.06 nm, average particle size ofdfhulation
was 205 + 1.09 nm and average particle size ofdfhidlation was 232 + 1.03 nm and the results acevehin

figure. 8 and table 6.
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Figure 3. SEM photomicrographs (a) Plain Eudragit L100 nanoparticles & (b) drug loaded Eudragit L 10(hanoparticles

9y
A O

wD78

Table 6. Drug loading and particle size of preparesanoparticles

Entrapment Drug

Formulation code  efficiency loading Sliafem(ﬂ;)
(%) (%)
F1 69.75+1.06 29.06 +1.13 175+1.06
F2 78.65+1.13 38.5+1.06 205+1.09
F3 65.65+1.06 33.87+1.20 232+1.03

Figure 4. Particle size analysis for F— 2 formulatin
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3.11Entrapment efficiency and Drug loading
Best entrapment was observed in the F2 formulatorabout 78.65 + 1.13 % and drug loading was 88815 +
1.06 % and the results were shown in table 6.

3.12n vitro drug release profile

Thein vitro release profiles of VAL loaded Eudragit nanop#etovere performed for F1, F2 and F3. The release
behaviour of drug from the polymer matrix followsdstained release. The formulations F1, F2 anchB®&ed the
release of 65.83 %, 74.17 % and 60.38 % respegtinepH 6.8 at the end of 24th h. There was onlgligéle
amount of drug released at pH 1.2 because drug Wa4 acidic in nature so the drug was absorbediortlye pH

> 5. From this release profile, the formulation F&s best release when compared to other formutatidhe
cumulative % release of 3 formulations and the canafve study were shown in the figure 9.
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Figure 5.1n vitro drug release profile of Eudragit L 100 nanopartices at pH 6.8
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Results were statistically analysed by one-way yaiglof variance (ANOVA) with post-test (Newman-Kgu
Multiple Comparison Test) at different time intelsvdrom 0 h to 24 h. Statistically significant difences between
in vitro drug release of formulations were defined as P05.0Calculations were performed with Graph PagrRri
software program. Tha vitro release data of formulations F1, F2 and F3 werapeoed by one-way ANOVA
(Newman-Keuls multiple comparison) test. Tihevitro release in VAL (pH 6.8) from F2 after 24 h wasriduo be
significant (P < 0.05). Significant differencgs< 0.05) were also observed for the amount of delgased after 24
h.

3.13n vivo studies

The best formulation F2 from the vitro diffusion studies was selected for performingvivo studies. It was
concluded that the G, was decreasedtx and MRT were increased. From the time vs conceotraf the drug
profile of free drug Valsartan and formulation F#2 pharmacokinetic parameters were derived.

3.14In vivo pharmacokinetic study

The estimation was carried out on ODS, Phenomo@e¥8 (250 x 4.6 mm, %) column and absorbance was
recorded at 250 nm by using UV detector. Blood w@ltected from ear portal vein and taken in a dkrge tube
containing EDTA (anticoagulant) and centrifuged 28000 rpm for 15 min. Supernatant was collected and
acetonitrile (1 mg/ml) was added to precipitate gheteins. The precipitated proteins were settieddntrifugation

at 2000 rpm for 15 min and supernatant was colecteml of collected supernatant was filtered tigto@.45 pm
membrane filter in 10 ml volumetric flask. Volume@svmade up with 10 ml phosphate buffer solutioptv6.8 and
the absorbance was recorded against blank prefraradserum of Rabbit, to which the drug or formidatwas not
administered. The absorbance was recorded at 28%nmsing UV detector in HPLC (14, 18 and 31).

Table 7. Comparative Pharmacokinetic parameters ofree Drug solution & Nanoparticle Formulation

S.No Parameters Fsrsﬁjgcr’l;g Formulation
1 Cmax 40.9ig/ml 24.09ug/ml
2 Tmax 6 h 12 h
3 AUC 375.4419. h/ml  450.029ug. h./ml
4  AUMC 3521.09ug. i¥/ml  4424.04ug. H/ml
5 MRT 9.3h 16.6822 h
6 Elimination rate constan 0.2197 0.091 K
7  Eliminationt 3.154 K 8.09 '
8  Absorption rate constani  0.2567 it 0.091 K
9  Absorption i, 2.699 it 7579

3.15Pharmacokinetic data analysis

Plasma concentration-time profiles were evaluatgd elstra vascular method of residuals. The following
pharmacokinetic parameters were determined: CamalxTmax (time to reach Cmax) were obtained fromeKca
5.0 software. In case of free drug 40.9 mcg/ml dvughaximum dose was recovered but in case of ratiofes the
dose recovered in serum was 16.02 mcg / ml atrileo&6" h. The result shows that there was drastic reckidti
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the total percent of dose administered presertérserum as free drug Valsartan upon nanoparticdapsulation;
results are shown in table 7.

3.16Stability studies

The results of stability studies of Eudragit namtipkes of the drug VAL were shown in the tableThe drug
content of the three formulations were analysedhftbe initial, 2%, 4" and 6" months. The drug content lost was
about 8-15 % was observed in nanoparticles whietstored at 40 2 °C and 70 % RH, while in the formulation
which was stored in 2% 2 °C it was 7-13 % and in the formulation which wamretl in the refrigerator condition it
was found to be 1 %. Hence the formulation stotetf 2 1 °C was more stable compared to the other tempesature
The results are shown in figure 10.

Figure 6. % Drug Content when drug is stored at 4 2°C
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3.17Release kinetics
The order of release of drug was found to be Zeder in which regression value was close to 1 treune of first
order equation. The Higuchi model of optimized fatation showed linear regression and it can be dotnat
release follows diffusion kinetics mechanism. Thievalue of Peppa’s equation was found to be less 0.5, from
this it was concluded that the drug release foll&iekian diffusion.

Data obtained fronin vitro release studies of Eudragit nanoparticles coati¢dl polysorbate 80 were fitted to
various kinetic equations and the results are ptedein table 9. The release of drug from Eudragitoparticles
was mixed order and diffusion controlled as indédaby the higher Rvalues in the Higuchi model. Since, the ‘n’
values obtained from the Korsmeyer Peppa’s modet we).5, so the mechanism of drug release fronkthdragit
nanoparticles follows Fickian mechanism. The redga®file of Valsartan nanoparticles has showed sostained
released following mixed order kinetics, and diffuscontrolled with Fickian mechanism and the ressate shown
in table 8.

Table 8. Release kinetics

Zero order  First Higuchi Korsmeyer—
S.No Formulation code reaction Order Y Peppa’s
R? R? R? R?
1 F1 0.9752 0.9817 0.9793 0.7453
2 F2 0.9877 0.9877 0.9724 0.7357
3 F3 0.9795 0.9829  0.9803 0.7521
CONCLUSION

The nanotechnology based systems may improve drerggy of patients as demonstratedrbyitro and animaln
vivo studies. Various nano systems have been showrhlliéy to improve bioavailability of antihypertens
activity of several drugs, while reducing their itoty and potentially simplifying drug regimens. 38, these

524
Pelagia Research Library



S.Brito Raj et al Der Pharmacia Sinica, 2012, 3(5):516-525

systems can provide higher and prolonged drugdemeknown reservoir sites. The above objectivesevaehieved

by formulating Valsartan loaded Eudragit nanopbesicoy nanoprecipitation method used for the treatnof
hypertension by enhancing the bioavailability. Thile formulation F2 has showed the sustained releas
formulation for the treatment of hypertension bymasing the dose and frequency of administratiwhthereby
reducing the side effects and improving the pati@mpliance.
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