IJPPR (2020), Vol. 11, Issue 1

Volume — 11, Issue — 1, January — 2020

Research Article

INTERNATIONAL JOURNAL OF

BIOPHARMACEUTICAL

& TOXICOLOGICAL RESEARCH

FORMULATION AND DEVELOPMENT OF REPAGLINIDE MICROPARTICLES
BY IONOTROPIC GELATION TECHNIQUE

Ajit Kumar Rajpoot1*, Rajiv Sonil, Gali Vidyasagar!.Pankaj Sharma?

1.Veerayatan Institute of Pharmacy Jakhaniya, Tal- Mandvi-Kutch, Gujarat.

2. Vidyasthali Institute of Technology, Science and Management (Pharmacy),Jaipur

Keywords:

Microparticles, Repaglinide,
lonotropic Gelation
Technique.

Corresponding Author-

Ajit Kumar Rajpoot

Veerayatan Institute of Pharmacy
Jakhaniya, Tal-Mandvi-Kutch,
Gujarat

Phone no:- +91-9662980807

Email id:-
ajitmpharma@gmail.com

ABSTRACT:

The present investigation involves formulation and evaluation of
microparticles with repaglinide as model drug for prolongation of drug
release time. An attempt was made to prepare microparticles of repaglinide
by ionotropic gelation technique, with a view to deliver the drug at
sustained or controlled manner in gastrointestinal tract and consequently
into systemic circulation. The microparticles were formulated by calcium
chloride cross-linking method using various concentration of Hydroxy
Propyl Methyl Cellulose and Chitosan by dropping the Drug-Polymer
solution along with sodium alginate in calcium chloride solution.

The prepared microparticles were evaluated for Flow behavior,
Comepatibility study, Drug Entrapment Efficiency, In-vitro Dissolution,
Scanning Electron Microscopy and Sieving method. Among the seven
formulations prepared and evaluated F1 and F4 are found to
show satisfactory results. The Prepared

Microparticles shows entrapment efficiency of 78.62% to 91.25% Fourier
transform Infrared spectroscopy confirmed the absence of any Drug-
Polymer interaction. In-vitro release studies carried out in 1.2 pH and 7.2
pH phosphate buffer solution shows 93.78% and 91.78% of drug was
released from F1 and F4 respectively. The

results of Flow behavior and Particle size analysis were found to be in the
official limits. The In-vitro release studies shows that formulation F1, F2
and F3 releases 91.99 %, 81.66 % and 71.66 % respectively after 12 hours.
Formulation F4, F5 and F6 shows release of 92.11%, 81.93% and 81.76%
respectively. Formulation F7 which is a combination of hydroxy propyl
methyl cellulose and Chitosan shows drug release of 71.88%.
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Introduction:

In the last decade, significant effort was taken to
develop nanoparticles, drug delivery (Fessi et al.,
1992; Galindo-Rodriguez et al., 2004; Oppenheim,
1981; Alonso, 1996; Bigger et al, 2002).
Nanoparticles are submicron sized colloidal polymeric
systems. The micro/nanoparticulate drug delivery
systems offer numerous advantages over the
conventional dosage forms. These include improved
efficacy, reduced toxicity and improved patient
compliance (Soppimath et al., 2001; Kreuter, 1994;
Brannon-Peppas, 1995; Couvreur et al., 1986).
Compared to the traditional micron-sized supports
used in separation process, nanosized carriers possess
quite good performance due to high specific surface
area and the absence of internal diffusion resistance
(Chang et al., 2006). In particular, micropartices are
able to protect drugs from degradation, to improve
permeation/penetration of the drugs across mucosal
surfaces and also to control the release of the
encapsulated or adsorbed drug (Florence et al., 1995;
Takeuchi et al., 2001).

Microtechnology is now frequently used for various
applications in fiber and textiles (Perelshtein et al.,
2008), agriculture (Speiser, 2008; Lai et al., 2006),
electronics (Huang et al., 2003), forensic science
(Choi et al., 2008), space (Liu et al., 2007) and
medical therapeutics (Bender et al., 1996;

Bonduelle and Foucher, 1992; ahanshahi and
Babaei, 2008; Kawashima et al., 2000; Rieux et al.,
2006).These nanoparticle drug formulation reduces
the patient expenses and risks of toxicity (Glen, 2005).
Polymeric nanoparticleshave  been synthesized
using various methods (Reis et al., 2006) according to
needs of its application and type of drugs to been
capsulated. These microparticles are extensively used
for the microencapsulation of various useful bioactive
molecules and medicinal drugs to develop
nanomedicine (Panyam and Labhasetwar, 2003).
These micromedicines have many advantages in the
protection of premature degradation and interaction
with the biological environment, enhancement of
absorption into a selected tissue, bioavailability,
retention time and improvement of intracellular
penetration (Alexis et al., 2008).

However, microparticle are highly preferred and
frequently used to improve the therapeutic value of
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various water soluble/ insoluble medicinal drugs and

bioactive molecules by improving bioavailability,
solubility and retention time (Shenoy and
Amiji,2005). Such microparticles show promise in
drug  delivery  system and provide
controlled/sustained release property, sub cellular size
and biocompatibility with tissue and cells (Panyam
and Labhasetwa, 2003).

Among the various polymers used for the development
of sustained release formulations, one of the most
widely used polysaccharides for  different
pharmaceutical purposes is chitosan and its derivatives
(Thanou et al., 2001; Morishita and Peppas, 2006;
Wilson et al., 2009). Chitosan is a natural cationic
polysaccharide derived by deacetylation of chitin, a
copolymer consisting of combined units of
glucosamine and N-acetyl glucosamine (Lee et al.,
1997; Majeti, 2000). In the pharmaceutical field
chitosan's advantageous biological properties have
prompted its extensive study as a carrier both of drugs
(Bayomi et al., 1998; Mi et al., 2001) and of proteins
(Calvo et al., 1997). This cationic polymer has
attracted a great deal of attention as a drug delivery
carrier because of its unique properties, such as
acceptable biocompatibility (De Campos et al., 2001),
low toxicity (Illum et al., 2001) and the ability to
enhance the absorption of hydrophilic molecules
across the epithelium via the paracellular transport
pathway (Schipper et al., 1999). In the drug delivery
field, the vesicles based on chitosan and derivatives
can be used for transdermal, nasal, ocular, oral and
parenteral administration and other application
(Thanou et al., 2001; Thein-Han and Stevens, 2004).

Diabetes mellitus is a major and growing public health
problem throughout the world, with estimated world
wide prevalence in 2000 of 150 million people,
expected to increase to 220 million people by 2010.
Recent estimates project that the number of patient's
diaganosed with type 11 diabetes will more than double
to 300 million before 2025 (Nagappa, 2008). Diabetes
Mellitus (DM) is defined as a group of metabolic
diseases the common feature of which is an elevated
blood glucose level (hyperglycaemia). Chronic
hyperglycaemia is associated with the long-term
consequences of diabetes that include damage and
dysfunction of the cardiovascular system, eyes,
kidneys and nerves. The complications of diabetes are
often divided into two groups: microvascular
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(retinopathy, nephropathy and neuropathy) and

macrovascular (ischaemic heart disease, stroke,
peripheral vascular disease). Together, these make
diabetes the seventh most common cause of death in
the developed world (McGinity and O'Donnell, 1997).
Hence, we have focused the attention on anti diabetic
treatments.

Repaglinide (Rg), a fast and short acting meglitinide
analog with a very short half-life (1 h) and low
bioavailability (50%) (Jain et al., 2005) was chosen as
the drug to overcome the problem due to the
conventional dosage form. In the present study, an
attempt has been made to formulate Repaglinide-
loaded CN nanoparticles, which may provide
prolonged drug delivery in the treatment of diabetic
disorders and decreases the related side- effects.

MATERIALS AND METHODS

Materials: The research project was performed at
Veeryatan college of pharmaceutical siences, khutch ,
bhuj, gujarat. Repaglinide (Rg) was received from Sun
Pharmaceuticals Ltd.,, Mumbai. . Hydroxy Propyl
Methyl Cellulose K4 M was gifted from JBCPL,
Panoli, Gujarat. Chitosan was received from JBCPL,
Panoli, Gujarat. Sodium Alginate was gifted from S.
D. Fine Chem. Ltd. Mumbai. Calcium Chloride was
gifted from S. D. Fine Chem. Ltd. Mumbai. And
acetone from (Ranbaxy Fine chemicals Ltd, New
Delhi), and all other chemicals used were of analytical
grade.

Preparation of polymeric nanoparticles:

In the present study, microparticles of Repaglinide
were prepared by ionotropic gelation technique. In this
method weighed quantity of Repaglinide was added to
50 ml sodium alginate solution and thoroughly mixed
with a stirrer at 500 rpm. For the formation of
microparticles, 50 ml of this solution was extruded
dropwise from a needle into 100 ml aqueous calcium
chloride solution and stirred at 100 rpm. After stirring
for 10 minutes the 0 obtained microparticles were
washed with water and dried at 70 C for 2 hrs in
an oven. Three sets of microparticles were prepared.
In the first set microparticles of repaglinide were
prepared using only hydroxyl propyl methyl cellulose
in different concentrations. In the second set,
microparticles of the drug were prepared by using only
chitosan in different concentrations. In the third set,
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microparticles of the drug were prepared in a

combination of polymers like hydroxyl propyl methyl
cellulose and chitosan.

Sodium almnate + Drug + Polymer

Clalcium chlonde

i

Mlicroparticles

Nanoparticle recovery:

The microparticle (MP) recovery, which is also
referred to as microparticle yield in the literature,
calculated using Eq.1. The individual values were
determined (Govender et al., 1999).

Eq (1) Mass of mecropieticles recovered
Mecropencies recovery (%)= £100
Miass of polymeex mitropartcles, drug and any

fprmulation excipient ased m fonalation

Determination of drug incorporation efficiency:
Drug entrapment efficiency of repaglinide was
performed by accurately weighing 100 mg of
microparticles and suspended in 100 ml of simulated
intestinal fluid of pH 7.2 £ 0.1 and it was kept for 24
hrs. Next day it was stirred for 15 mins, and subjected
for filtration. After suitable dilution, Repaglinide
content in the filtrate was  analyzed
spectrophotometrically at 247 nm using Shimadzu
1201 UV-visible spectrophotometer. The absorbance
found from the UV-spectrophotometer was plotted on
the standard curve to get the concentration of the
entrapped drug. Calculating this concentration with
the dilution factor we get the percentage drug
encapsulated in microparticles.

Eq (2) Actud amncunt of drag m mancpaencles
Encapsulstion sfciency (%4) = X100
Theorencal amoure of drug

E

Aot of drug w sanopaniles
Leackng efficiency (%) =

Total amount of nanopartcles

Particle size determination

49, 50
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The particle size of a pharmaceutical substance is
strictly maintained in order to get optimal biological
activity. Methods to estimate particle size are :

a. Optical Microscopy

b. Sieving Method

c. Sedimentation Method

d. Elutriation Method

e. Centrifugal defractometry
f. Permeability Method

g. Light scattering Method

Sieving Method:

Standard sieves of different mesh numbers are
available commercially as per the specifications of IP
and USP. Sieves are arranged in a nest with the
coarsest at the top. A sample (50gms) of the powder is
placed on the top sieves. This sieve set is fixed to the
mechanical shaker apparatus and shaken for a certain
period of time (20 minutes). The powder retained on
each sieve is weighed. Frequently, the powder is
assigned the mesh number of the screen through which
it passes or on which it is retained. It is expressed in
terms of arithmetic or geometric mean of the two
sieves.

Scanning electron microscopy:

Morphology details of the specimens were determined
by using a scanning electron microscope (SEM),
Model JSM 35CF, JEOL, Japan. The samples were
dried thoroughly in vacuum desicator before mounting
on brass specimen studies. The samples were mounted
on specimen studies using double sided adhesive tape,
and gold- palladium alloy of 120A0 kness was coated
on the sample using sputter coating unit (Model E5
100 Polaron U.K.) in an Argon ambient of 8-10 pascal
with plasma voltage about 20 MA. The sputtering was
done for nearly 3 minutes to obtain uniform coating on
the sample to enable good quality SEM images. The
SEM was operated at low accelerating voltage of
about 15 KV with load current of about 80 MA. The
condenser lens position was maintained between 4.4--
5.1. The objectives lens aperture has a diameter of 240
microns and the working distance WD =39 mm52, 53.
Fourier transform infrared spectroscopy:
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Infrared spectroscopy was conducted using a Avatar

320-FT IR spectrophotometer and the spectrum was
recorded in the region of 4000-400 cm-1. The
procedure consist of dispersing a sample (drug,
polymer and Rg-CN nanoparticle preparation) in
potassium bromide pellet (200-400 mg) and
compressing into discs by applying a pressure of 5 tons
for 5 min in a hydraulic press. The pellet was placed
in the light path and the spectrum was obtained.
In-vitro Dissolution Studies :

In-vitro release profile of the microparticles was
evaluated using rotating basket dissolution apparatus.
900 ml of acid buffer (pH1.2), and phosphate buffer
(pH 7.2) maintained at 37+0.5 0C were used as
dissolution medias respectively, and the basket was
rotated at a constant speed of 50 rpm. Accurately
weighed amount of microparticles equivalent to 200
mg of drug were placed in the baskets. Aliquotes of
samples were withdrawn at the interval of 1 hour for
pH 1.2 and 2 hrs for 7.2 pH. The samples withdrawn
were filtered, diluted suitably and analyzed at 247 nm
spectrophotometrically for drug release51.

Kinetics of drug release

In order to analyze the drug release mechanism, in
vitro release data were fitted into a zero-order (57),
first order

(58-60), Higuchi (61-63), Hixon-Crowell cube root
law (64), Korsmeyer-peppas model (65-68).

the systems where the drug rekease raie s

(Eqeatin 111)
Where C 5 the conceatraton of the drog 2 tme (5 and ko 5 the 22ro-order release rabe
constant
The first ceder Equation (Equatia 11.2) deccrbes the relezcs from a system whers e
rele 2 15 COnCenaho at

(Equatvn 112)

dregs from peorcus, msoloble maime as a square root of
ss based on Frhim difiston as shown m Eqeatien 113
zaten 11 31

the release from systems

Ajit et al

Page |4



Volume — 11, Issue — 1, January — 2020

IJPPR (2020), Vol. 11, Issue 1
To evaluae the mechanism of drug release, data for the fir 6006 of drug redease were
plotted wto @ Eorzmewer ¢ 'y equatem (Equanon 115) a1 bog cumilative percentage
of drg teleated vy log ttme, md the expooent (n) was cakculated usmg the dope of the
strieghs koe

Mt Mee =Etn (Eqqaaton 11.5)

where OMeMen) s the fractomal sohts release. (1) 0 the redease tume, (K) » & kmotic
constart  charactensse of the druglpelymer sytem. md (n) v a0 expooent that
characterzes the mechamam of release of tracers 9 For cylndncal matrer tablets, if the
exponent 5 = 045, then the drug release mechimim s Fekan dffusien, wd d 045 < 5
< 039, then 2 15 non-Fxlian or anomalour difizncn An expcaent value of 0839 =
wdemive of Case-II Trimupont of typeal taro-crder releate (62!

Stahility study

The sedected formulatons were subjected to accelerated sabdty sdes to evalme
effact of stress condtions accordng to ICH gudeines Formulatcos were packed m
glass wval: sealed with dumemen fod sd rubber cap and subpected o elevated
temperature and bumodty condhons of 40 £ 2 OC/75 £ 5% RH. 30 £ 25C7 65 2 5% RH
and abio 25 & 2 WC60 + 5% BH Samgples were withdrawn at the end of 1, 3 and € monthe
and evaluited for pigsical gropemes, drug contest and m Miro dnyg redease BN
RESULTS AND DISCUSSION

Formation of micropasticles:

In the pressnt study, mecroparscles of Ropaghrede were prepated by tonotropec gelation
tecteique with theee dffersnt rabes of tyee dfferent polymers as showm in table 1 In
thiz method weighed quantey of Repageude was added to 50 al sodum algnate
solution and thoroughly mmed weh a stuver & 0 rpm For the formaon of
micreparticles, 50 ml of the schmca was extruded dropwse from a neede g0 100 ml
agueons caknmn chionds soktion md swred m 100 rpem ABer strrng for 10 mamess
the obtained mecroparscles were washed with water and dned at 707 C foe 2 bes i an
oven Tieee sets of mcroparcles were peepared In the firn ser secropamcles of
repaginide  were prepared using oaly hydromyl propyl methyl celuose n diferent
concentrances. In the zecond set, microparticles of the drug were prepared by uang cely
thicss m kfferest concentrscez In e thed =ot, mucropaticler of the drug were
prepared in 3 combinabion of polmers ke hydrond propsl methsl celulose aed
chetoson

Effect of drag entrapment:

The percentage enapment effciency was vaned by wamng the charactensncs of
pelymer and crosr lmbong agent, Normally the low entrapment efbciemcy was due to high
affeaty of drsg and polymer i dfferent solverts (drog in orgamuc solvent and polymer =
aquesas golvent and nes-verza) dung the naocpatide preparation wd the drug loadug
cottent and entrapment efficomncy were munly alfscted by the pobaner rawcs Pang ot o
(.2007) ako reported that the kvproved sacspsulation efficiescy may be due to the
geater peoporsea of pobmer with respect to the smount of dug I ow Rg-CN
nmcpacticle prepantoa, the drug and the polymer were dsobwd m orgamuc phase and
greater propamtcn of polymer were added to the drag Hence, thers was no chante in the
dffimon of drug awiy from the polymer The percestage d&rug entrapment of
Repaghreds = the formulances was fousd to be good at all Jevels of drug boadng The
igh sutrgment efficiescy of Eopagirede 12 bebeved to be due 1o #2 potr squcus
rlubiity, hgh affiety of drug and polymar m the same solvert (orgarec solvent) and
wireased polymer rabo Preiem fepont wae found to be sindar to that of eardy findisgs
(Joen ot al, 2005)

The researchers (Miwa o al, 1994) atidbuled the decreased drug enirapment with
mczeasing theoretical dmag loadings 1o an enhenced drug Jeakase mto the agueows phase
(if dag 35 waber soluhle] or inbo the orpeeec phase (i drog s weter msobuhle) &t bogh
loadings. This woudd also lead to an enhanced drug loss. Commpered to 101, 1215 ratios
fhe '] ratw shown high drog condent and 1 produced an enhanced drog lekege whoch
mftuences the ahsolule release peofiles and responsible fir an mereased rebal boest
Amnash & al (J007) hewe repored thed incresse m odmg coodent o the pariicles
mifluences the shaobite reese profles such as the cummlbsime smmnt of drog relessed 2
any time and {he mdoction penod mereasss. The merease o dreg conbent mersssed the
amonnt of drog chose fo e sorface wioch is responsie for an noreased mitisl hurst.
The merease i drug in the core of enogarticles is responsile for a prolmged dmg
relemse from the pobymer. [n the Fg-CH anoparticles preparstion, accerding bo the resuk
of efficiency of recovery and drug entragenent of namopariicles among the theee different
ratins, |2 ralio wes sddected as the best rebio compare 0 1015 and 11 because these
ratos leads 1o a low dmog entrapment which mphef high drug wasizge dunng the
preparabon and 12 rtin shown lowr dnag wastage These polymenic nenogarticles were
prepared & thres coosecutive times for reproduchitty aod The dmg entrapment
cfficiency of all the formusfions were in the mnge hetwesn 7362 % to 9115 %. The
reske of érug entrapment efficiency are shown i Table Mo.2 Dirug enbrapment
efficency of gpcropericles moreases wih merease i comcerérebion of HPMC aod
chiinsan Douglas et &l (1987) bave reported thet high namoparticle recowery is required
for reducng mamfactrng cosis and f5 sme and merphology mporant for quakty
condrol and bio distributon

Morphobegy of mirToparticles

Morphology of the micropariicles were owesiipsied by Scaremg deciron microscopy.
The photographs of fumilstions toen by scaming dertron wecroscops are shown m fhe
figre Ho.l and 2. Mcroparticles of formmikstoon F1 were approsmsiely sphencal aod
ther swrface was rongh png them & sandy appeamance. The surface cheracienstics
observed for Formdsdion F4 shows owal or slightly sphemcal strochore with smooth
appeerance. From the photoprapte: ohservation f cin be stated that hridging and dense
mabure of fommilion mdivabed fo relard the release of Fepaghrede
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Formuwlation Ne, | Sodium | Calcium | HPMC | Chitosan | Drug
Alginate | Chloride | (WV) | (WV) (Repaglinide)
W) | (WY i my
13 2% 4% 1% img I
| 21 2% 49 15% - 8mg |
7 2% 4% 2% - Smg l
T, 2% 29 1% 8 my
3 2% 4% 15% Img
s 2% 4% os 2% Smg
13 2% 4% 1% 1% img
Formmlations  Absarbanee | Theovetical Actwal % Drug
ot 247 um content (mg) | contest (mg) | Entrapment
Efficiency
13 09521 8 620 1862
Fr 00569 2 697 8537
F 00601 g 726 9075
Fs 00549 g 663 8015
Fz 00591 8 714 8635
Fe 00604 8 730 91.25
Fy 00537 3 649 12

Figure 1& 2: SEM of Formulation F1 and F2 Under Low Magnification

FT-Infrared Spectroscopy (FTIR):

To check the compatibility of the drug with various
polymers, IR spectra of drugs, polymers and
combination of the drug and polymers were taken. The
IR spectra of the drug, polymers and their
combinations are shown in Spectra No.1.

The characteristics absorption peaks of repaglinide
were obtained at1687.3cm-1, 2935.03 cm-1, 1217.12
cm-1, and 3308.38cm-1. The IR spectras of the drug
and polymer combinations were compared with the
spectra of pure drug and individual polymers. The
principle peaks obtained for the combinations were
almost similar to that of the drug. The details of IR
spectra are mentioned in Table No.3. The IR spectra
of the Drug-HPMC, Drug - chitosan, and Drug-
Sodium alginate, did not show any changes. The
possibility of interaction was ruled out as there was no
major shift in the absorption bands of drug and the
formulations as shown in Spectra No.1
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Figure 3 FTIR of Repagiride + HPNC + Chaosan + Sodnae Alprate micopadice

Tn-vitre Dissolution Stadies:

Dhissolchon studies of af the foemmiations were camed ot uwsng dssobion tester TSP
XCOT The dssobfion stodes were conducied by vemg two different dissclubon
medis, pH 1 2and pH T2

The datz obtaned m e m-viro dssohion stodes were grouped acocedng fo modes of
data treabment as folows -

Coapllatvee percert drog release Vs Tame (Zero-ceder)

Cumpilative percert drag retansd Vis. Square root of Time (Higochn Mabre Mode])
Log Cueulztive percent drug retatned Vs Time (Frrst-order).

Coayllatvee percert drog release m (mg) Vis Tame (Erosmeger-Peppas Model)

The resubs of the m-airo dssobuie shudes of fomubhions F1 to F7 are shown m table
14 to 0. The picts of Cumulatree percentage drug releasz Vis. Tme, Cumuiatrve percedt
dug retaced Vis Tee, Log Cvomlatee pervent dmg reamed Vs Time ad
Conldve percent drug release m {mg) Vi Tme were drawn and represedted

graphically as showm m Geaph Ho. 415 15, respecteely.

The formudahion FI F2 and F3 Cortzrmg 1%, 15%, and 2 Hydrozy Propsi Methyl
Cebulose rzspectvely showed a release of 919%%, 81.66% and 71.66% afber 12 buaxs.
This shows that more sustamed release was cbserved with the merease o peroentage of
Hydoxy Progyt Methyl Celidose. The formuilafion F4, FS and Fé Contanig 1%, 1.5%,
md 2 Coibocan respectely showed a2 release of 52 11%, 81.53% and 8179 after 12
boors. This chows thet more sutamed releace was chserved wih the mecease B
pecceetage of Chtosan The foommiation F7 contaning both 134 HPMC and 1% cidisz
showed 2 release of T1.83% This shoms thet e perticles formiated wih HPMC znd
Chttosan prolorgs e release b withow sahsfactory surface charactenstics.

The formmiations F1, F2 and F3 coatarerg 1%, 1.5%, and 2% Eydrozy Propyl Methyl
Celidose respeciely showsd a releass that more sustaned release was observed wih
the merease m percentage of APMC affer 12 boars. Ths mdedbes tha the release rate 1s
Sxther retarded dus to addhon 2nd n percestage <f Hydrozy Propyl Nedhsl Celdosz
because of the strong bonds Between the HPMC and sodnm dgnate As the percentage
o HEMC  mereased  the  release was  fucdher  sustamed
The foomiations F4, F5 and F6 oortamng 1%, 15%, and 2% citosan respectmely
showed & relezss tha mwore sitamed releace was chserved win the morease &
peccentage of Cheosan afer 12 howrs This odeates that the release e 1 Exther
refarded doe o addmen and m percemage of chibosan becasse of the strong bonds
between the chetosan and sodum algrabe. As e percetbage of cheosan moreassd e
release was further sustamed.
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T vitro release kinetics stady:

Further these drug releases were sbjected for mathematical treatmert to check weather
the release 1= followng Brst order of zeto-order kmetcs The co.efficient of correlacn
yales are showm m ot Mo 3 The vadies of co-afcient of coerelabea were fownd 20 ba
best Btted to Nrommeyer-Peppas model and Higuch model The calodated values of
vanour keehic modsls ae shown in table No. 4 The vades of dffumce co-sfficwnt (a)
for formulations F1 to F7 are shown to be 0453, 0,499, 0 547, 0418, 0 515, 0469, 0 596
respectively  which mdcaes &l the rekase of dug ccous by d€umce folowng
F‘bm‘__r_.md. A h

Table 3: Valwes of Corvelation-coufficient () of Repaglinide

Formlations Zero Order First Order
Fl 08737 0.857%
F2 0.5202 0.9835
F3 09566 08235
F4 0.9884 09473
5 0.7267 05345
F6 0.9648 0.581
F7 08167 09211

Tahlo 4: Carve Firting Data of the Release Profile for Repaghnide

Fermulations | Mamix | Krosmeyer- Poppas wvalues | Mechanism
Fi 0.9521 09841 0.453 Fickuan
F2 0.9768 09575 0499 Frckaan
F3 0.5702 0.9878 0,547 Ancmalous
P4 09326 09912 0418 Fucloan
FS 0.9636 0.8575 0.515 2 9
F6 09563 09750 0449 Ficksan
F7 0,543 0.9267 0,596 Anoaudous

- et v Abnsp W bonns & w T

Figd In wiro dosg relense Bom tomolkion F1, FLFS

T mas it T b 0 Tan

Fig5 Inverc drag nhut fermlahon F4, FS

S Comrmarhatt s @ Thont g Bl eans Vu Tiwws

Ajitet al

Page |6



Volume — 11, Issue — 1, January — 2020

IJPPR (2020), Vol. 11, Issue 1

e

sl eas e

o
|
\

m-‘- Tiwe
Fig 8 Cunsalative Drug release Vs Square root of time of Fermulation F4

iy
. "
\

- w
RETIEEN

Fig % Cumulative Drug relesase Vs Time for Formulation FI

Towa ls s
Fig 10 Cuswalative Drug release Vs Time for Formalation F4

D i el

Fig 11 Erpsmeyer-Peppas Model

e W e Wbl

s 2

f$ £z 11
\

i

Fig 12 Higuchi-matrix Model

Research Article

CONCLUSION
From the above experimental results it can be
concluded that:-

Oral controlled release of Repaglinide can be
achieved by ionotropic gelation technique using
HPMC and Chitosan as a polymer.

The IR spectras revealed that, there was no
interaction between polymers and drug. All the
polymers used were compatible with the drug.
Prepared microparticles exhibited Krosmeyer-
Peppas kinetics/Higuchi model and the release
profile was by Fickian and Anomalous.

From the study it is evident that a promising
controlled release microparticulate drug delivery
of Repaglinide can be developed. Further in-vivo
investigation is required to establish efficacy of
these formulations.

The study also indicated that the amount of drug
release decreases with an increase in the polymer
concentration.

Microparticles formulated with a combination of
HPMC and Chitosan prolonged the release but
gave unsatisfactory Kinetic results with low
correlation coefficient values.
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