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ABSTRACT

The present investigation deals with the formulation and evaluation of sodium alginate and pectin based In situ gel
of Losartan Potassium. Sodium alginate and guar gum were used as a polymer and CaCO; was used as a cross-
linking agent. The formulation of gel depends upon factors like temperature modulation, pH changes, presence of
ions and ultra-violet irradiation, from which drug gets released in sustained and controlled manner. The objective
of this study was to develop a novel in- situ gel. The system utilizes polymers that exhibit sol-to-gel phase transition
due to change in specific Physico-chemical parameters. In-situ gel was formed at a biological pH. In vitro release
studies were conducted in smulated gastric fluid and cumulative amount of drug release was analyzed by
spectrophotometry. From designed set of experiments, it was evident that formulation containing 2% of sodium
alginate and 1.5% of Guar gum control the release of drug for longer duration. The in-situ gel exhibited the
expected, viscosity, drug content, pH, in vitro gelling capacity, in vitro floating ability and sustained drug release.
The drug release from the in situ gels follows the Fickian diffusion type of release.

Keywords: Losartan potassium, floating drug delivery, natlyiaegradable polymers.

INTRODUCTION

Gastroretentive Drug Delivery Systems [1]

Controlled and sustained drug delivery has becdmestandard in modern Pharmaceutical design andtemsive
research have been undertaken in achieving mueér lrtig product effectiveness, reliability andesgf The high
level of patient compliance in taking oral dosagenfs is due to the ease of administration and lamdif these
forms. In the development of oral controlled drugivery system, one of the main challenges is taifgadhe Gl
transit time. Gastric emptying of pharmaceuticalsighly variable and is dependent on the dosaga fnd the
fed/fasted state of the stomach. Normal gastricdease times usually range between 5 minutes amgs. In The
transit of dosage forms is characterized by foarsgls: (A. A. Deshpande et al.,).

Phase I:Period of no contraction (40-60 minutes),

Phase I Period of intermittent contractions (20-40 mirg)te

Phase llI: Period of regular contractions at the maximadjfrency that travel distally. (10-20 minutes) and
Phase IV: Period of transition between phase Ill and phg€e3 minutes).

Drugs having a short half-life are eliminated qlyckrom the blood circulation. Furthermore, impealy
bioavailability is expected for drugs that are absd readily upon release in the Gl tract. Thesegsircan be
delivered ideally by slow release from the stomadiany drugs categorized as once-a-day delivery Hmen
demonstrated to have suboptimal absorption dueeperidlence on the transit time of the dosage foraking
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traditional extended release development challengiherefore, a system designed for longer gagtantion will
extend the time within which drug absorption caourdn the small intestine.

Different Techniques of Gasroretention [2, 3, 4]

Various techniques were used to encourage gastgotion of an oral dosage form:
» Hydro dynamically balanced systems (HBS).

» Effervescent system.

 Low-density systems.

* Raft systems incorporate alginate gels.

» Bioadhesive or mucoadhesive systems.

Floating Drug Delivery Systems [5]

Floating drug delivery systems is one of the imgottapproaches to achieve gastric retention toirolstaficient
drug bioavailability. This delivery systems is dabie for drugs with an absorption window in thensach or in the
upper small intestirfe This have a bulk density less then gastric fliagsl so remain buoyant in the stomach
without affecting gastric emptying rate for a pruded period and the drug is released slowly asaeatkrate from
the system. After release of drug, the residuakesyss emptied from the stomach.

Oral Floating Insitu Gels[6-10]

In situ gel, or in vivo gel, environment sensitiyel is a new dosage form, which has been use@®masth-specific
drug delivery recently. Oral administration of iftusgels as low viscosity solution and upon contatth the
simulated gastric fluid, the polymer changes camfation producing a gel, so it cannot only prolohg tontact
time between the drug and the absorptive siteBeastomach, but also release drug slowly and contisly.( Shi-
lei Cetal.,)

Solution (Sol) [omic interaction or pH or temperature induced

FGE' Matrix

Phaze Transition system

Different Approaches ofIn situ Gelling [11]
There are different mechanisms used for triggettiegn situ gel formation

In situ formation based on physical mechanism

» Swelling and Diffusion[12]

Swelling of polymer by absorption of water causasriation of gel. Certain biodegradable lipid substaforms in
situ gel under such phenomenon.

Ex: Myverol 18-99 (glycerol mono-oleate)
Solution of polymer such as N — methyl pyrrolidgiNMP) involves diffusion of solvent from Polymerlstion
into surrounding tissue and results in precipitatio solidification of polymer matrix. (Motto F at.,)

In situ gelling based on chemical stimuli

» lonic cross-linking[13]

Certain ion sensitive polysaccharides undergo ptrassition In presence of various ions such as &a+, Mg+,
Na+.

Eg: carrageenan, Gellan gum (Gelrite®), Pectii®n Alginate

Alginic acid undergoes gelation in presence of ldindpolyvalent cations e.g. Ca2+ due to the irtibva with
guluronic acid block in alginate chains.

» Enzymatic cross-linking[14]

Cert ain natural enzymes which operate efficienthgler physiologic conditions without need for paiaty
harmful chemicals such as monomers and initiatassiges a convenient mechanism for controllingrdie of gel
formation, which allows the mixtures to be injectegfore gel formation in situ.

» Photo-polymerization[15]

A solution of monomers such as acrylate or othdymerizable functional groups and initiator such A2
dimethoxy-2-phenyl acetophenone, camphorquinone ethgl eosin can be injected into a tissues sitg the
application of electromagnetic radiation used tarfgel designed readily to be degraded by chensicahzymatic
processes or can be designed for long term pamsisti vivo. Typically long wavelength ultraviolehd visible
wavelengths are used.
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» In situ gel formation based on physiological stimul
» Temperature dependant in situ gellibg]

These are liquid agueous solutions before admatistr, but gel at body temperature. These hydrogediquid at
room temperature (20°C -25°C) and undergo gelatiban in contact with body fluids (35°C -37°C), doean
increase in temperature This approach exploits ¢zatpre-induced phase transition. At the LCST, bgdn
bonding between the polymer and water becomes wordhle, compared to polymer—polymer and water—wate
interactions, and an abrupt transition occurs asstiivated macromolecule quickly dehydrates anchgds to a
more hydrophobic structure. Alternatively, some Aaiphilic polymers, that self-assembles in soluti@mow
micelle packing and gel formation because of polwpelymer interactions when temperature is incréase
Temperature-

pH dependant gelling

Another formation of in situ gel is based on chaimgpH. Certain polymers such as PAA (Carbopol®sboaers)

or its derivatives, polyvinylacetal diethylaminotate (AEA), Mixtures of poly (meth acrylic acid) NFA) and poly

(ethylene glycol) (PEG) shows change from sol tbwgéh change of pH. The polymers with a large nembf

ionizable groups are known as polyelectrolytes. liBvgeof hydrogel increases as the external pHeases in the
case of weakly acidic (anionic) groups, but deeredispolymer contains weakly basic (cationic) greu

The aim of this study is to develop a oral floatingitu gels containing Losartan Potassium To aehtbe aim the
drug is dispersed in polymer solution, which undesy gelation in gastric pialcium carbonate added to the
formulation provides calcium ions and carbon diexi€alcium ions, due to ion interactions with tledymer, help
in gelation. Carbon dioxide entraps in the gel fauilitates buoyancy of the gel.

MATERIALS AND METHODS

List of chemicals used

Table No:-1
SI.LNO Materials Property Supplier
1. Losartan potassium Anti hypertensive Kygpharmaceuticals pvt.ltd
2. Guar gum Gum SD fine chem. India
3. Sodium alginate Gum SD fine chémdia
4 Calcium carbonate Complexing agen Braensficals
5 Methyl paraben Anti-fungal agent GlaxoSmlthe pharmaceuticals ltg
6 Propyl paraben Anti-microbial agent ~ GlaxatBikline pharmaceuticals Itg
List of instruments
Table No:-2
S.NO | Instruments Model Manufacturer
1 Electronic Weighing balance ELB300 Shimadzu
2 Magnetic stirrer 7 MLH Remi equipments pvt Itd
3 pH Meter L1/613 Elico
4 UV-Visible spectrophotometer  UV-L700 Shimadzu
5 Dissolution apparatus TDL-08L Electrolab
6 FT-IR FTIR-8400 S| Shimadzu, Japan

METHODOLOGY [18-40]

PREFORMULATION STUDIES

Preformulation testing is the first step in theaaal development of dosage forms of a drug sulstalh can be
defined as ‘investigation of physical and chemisaperties of the drug substance alone and wherbiceah
with excipients. These studies should focus onelpdg/sicochemical properties of the new compouatidbuld
affect drug performance and development of anadfaus dosage form. (Sharma Y R et al.,)

Raw Material Analysis

Solubility analysis [41]

Solubility is an important parameter for Preforntigda studies because:

» It affects the dissolution of drug.

» Bioavailability of drug is directly affected by dislution and absorption of drug by oral administrat
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» Particle size, shape, surface area may affectsdigsolution characteristics of drug hence it sholéd
determined during Preformulation.( Thilek Kumar Mag,)

Method: Appropriate quantity of drug was weighed and addethe suitable volume of solvent and carried out
as per the procedure.

Melting point [42]

The melting point of Active ingredient was deterednby capillary method, using definite quantityaafive
taken and placed in apparatus and determined thiengpoint and matched with the standards. (Laaminat
al.,)

7.2. MICROMERITIC PROPERTIES OF PURE DRUG LOSARTAN POTASSIUM [43]

* Bulk density (Dy)

The bulk density of the formulated granules wadwatad using a bulk density apparatus. It is th® raf to
total mass of powder to the bulk volume of powdemas measured by pouring the weighed powder &to
graduated measuring cylinder and the volume wasdndt is expressed in gm/ml and is given by

Db:M/Vb
Where, M - Mass of the powder
V , — Bulk volume of the powder.

e Tapped density ()
It is the ratio of total mass of powder to the tagpolume of powder. The tapped volume was measoyed
tapping the powder to constant volume. It is expedsn gram/ml and is

Dt:M/Vt
Where, M - Mass of the powder
V — Tapped volume of the powder.

» Compressibility index (I) and Hausner’s ratio
Carr's index and Hausner's ratio measure the prsipeof granule to be compressed and the flow tgbdf
granule. Carr's index and Hausner's ratio wereutated using following formula.

C.I = (D, — Dy) 100/D
Where, — Tapped density of the powder
Dy, — Bulk density of the powder

* Hausner's ratio

Hausner's ratio= Dy, = V,/V,
Where, — Tapped density of the powder
Dy, — Bulk density of the powder

* Angle of repose

The frictional forces in a loose powder che measured by the angle of repose. Thiseisrtaximum
angle possible between the surface of a pile ofdepvand the horizontal plane. Sufficient quantitétosartan
potassium granules were passed through a funnel &garticular height (2 cm) onto a flat surfacdilun
formed a heap, which touched the tip of the funfibk height and radius of the heap were measutezlagle
of repose was calculated using the formula. (ShafrRaet al.,)

Angle of repose g= tan(h/r)
Where, h — Height of the pile
r — Radius of the pile

Drug- Excipient Compatibility Study

The compatibility of drug and formulation comporeerst important prerequisite for formulation devetant. It
is therefore necessary to confirm that the drugsdua interact with excipients under experimentaiditions
and affect the shelf life of product or any othamanted effects on the formulation.

Goal of excipient compatibility studies are:
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» To identify excipients that are compatible with thetive ingredient which do not have any impacttiom
stability of active ingredient.

» To assign relative risk level to each excipientinta functional class.

» To expect a stabilizer to interpose at these paiftsontact on a random basis is rather simpli®ecause
solid state reactions are generally heterogenesaugions which occur only at points of contact leetw drug
and excipients.

METHOD

Compatibility studies conducted to investigate anedict physico chemical interaction between duigstance
and excipients and therefore to select suitabilftghemically compatible excipients. Compatibildyudies were
performed by preparing compatibility blends at eliént ratios of different excipients with drug bdisen
tentative average weight. These blends were stradcelerated conditions at’d075%RH for one month. The
control samples were stored dc4he ratio of drug and excipient varies from 1110 depending on the
purpose of use and samples were kept in doubld iy bags .the samples were evaluated for anggehin
physical characteristics. Samples were evaluatedariy change in physical characteristics with rfee to
controlled sample stored atc4for 30 days. Taken out at two weeks interval wede subjected to physical and
chemical testing and results were noted. Chemizadpatibility is tested by FTIR spectrometry, whishmost
powerful technique to identify functional groupstbé drug.

Drug Excipient Ratio for Compatibility Studies

Table no:-3
API: Final observation
S.NO| API and Excipients L Initial Observation 40°C,75%RH
Excipients nd R
2" week 4" week
1 | API+ sodium alginate 15 White or'almost white White or_almost white White or'almost white
crystalline powder crystalline powder crystalline powder
2 | API+ Guar gum 1:5 White colour White colour \t¢hcolour
3 | APl +CaCQ 1:5 White colour White colour White colour
4 | API+ Methyl paraben 1:5 White colour White aalo White colour
5 | APl + Propyl paraben 1:0.1 Yellow colour el colour Yellow colour

Preparation of oral floating gels of losartan potasium[44]

Losartan potassium was passed through sieve nin#@@der to break lumps, if any present, other pays like
sodium alginate, guar gum, and calcium carbonates \wassed through sieve no # 40, to form free figwi
powder. In order to protect solutions from micrélwantamination and degradation, distilled wateiseailed
for sufficient period. At methyl paraben and propgraben (9:1 ratio) were added and allowed to tmobom
temperature. Both solutions were prepared sepgrater mechanical stirrer and mixed to form finallusion.

Accurately weighed quantity of drug was added ts golymer solution and stirred thoroughly for 19Adins.
Pre-weighed quantity of calcium carbonate was adudéud continuous stirring. And mixing was continufat
15-20 min. The solution so formed was sonicatedlfbomin. In order to find the most suitable comkioma of
guar gum, sodium alginate polymers, initial triadsre done on individual polymers followed by condtion of
polymers. These amounts were increased till thiikcous solution was obtained. This solution wamlfy
stored in amber coloured bottles until further ushis set of experiments was used to find mostabiet
viscosity of formulation for handling the formulari.

Composition of optimization formulation FG-1 TO FG-9

Table No:-4
FG-1 FG-2 FG-3 FG-4 FG-5 FG-6 FG-7 FG-8 FG-9
Losartan potassium 50 50 50 50 50 50 50 50 50
Guar gum 500 500 1500 1000 1500 500 1000 1000 1500
Sodium alginate 1500 2500 2500 2500 2000 2000 2000| 1500 1500
Calcium carbonate 2000 2000 2000 2000 2000 2000 0200 | 2000 2000
Methyl paraben 180 180 180 180 180 180 180 180 180
Propyl paraben 20 20 20 20 20 20 20 20 20
Purified water 100ml 100ml 100ml 100ml 100m 100m| 100ml 100ml 100ml
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Evaluation Parameters [45]

Gel strength

Gel strength is calculated using the gel strenpffaeatus. It contains two tubes; upper tube ishéd with pan
through thread in which weights are added. Twoas@$ are tightly covered with egg membrane. 1 gigebf
was kept between the two surfaces. The weightadded into pan. The weight at which the two sudatetach
is noted and the gel strength is calculated bygugimmula:

Gel strength = Mg/a
M: Weight at which the two surfaces detaches
g: gravitational force
a: Area of surfaces

In-vitro buoyancy

The in-vitro buoyancy study was performed using Wf&P dissolution apparatus I, model USP TDL-08lthwi
500 ml of simulated gastric fluid (pH = 1.2). Thedium temperature was kept afG7A 10 ml sample of the
prepared solution (in-situ gelling formulation) wadisawn up with the help of a disposable syringe piaged
into a Petri dish. Then, the Petri dish was placetthe dissolution vessel containing the mediunmhadt much
turbulence. The time for the gel to come to surfdimting lag time) and the time the gel remairfiledited on
the medium surface (floating time) were recorded.

In-vitro gelling capacity

To evaluate the formulations for their in-vitro &l capacity by visual method, coloured solutiohén situ gel
forming drug delivery system were prepared. Theviire gelling capacity of prepared formulations was
measured by placing five ml of the gelation solut{0.1N HCI, pH 1.2) in a 15 ml borosilicate gldsst tube
and maintained at 37+1°C temperature. One ml adureld formulation solution was added with the help
pipette. The formulation was transferred in suckag that places the pipette at surface of fluideist tube and
formulation was slowly released from the pipetts.the solution comes in contact with gelation sofytit was
immediately converted into stiff gel like structufighe gelling capacity of solution was evaluatedimbasis of
stiffness of formed gel and time period for whittey formed gel remains as such. Colour was addejiveo
visualized appearance to formed gel. The in-viethigg capacity was graded in three categoriesherbisis of
gelation time and time period for which they fornggd remains.

(+) Gels after few minutes, dispersed rapidly
(++) Gelation immediate remains for 12 hours
(+++) Gelation immediate remains for more than &@rk

In-vitro drug release study

The study of the Losartan potassium release froeitksitu gelling preparation was carried out wéibme
modification using USP dissolution test apparatusith paddle stirrer; model USP TDL-08L at a rate50
rpm. The slow speed prevented breaking of the didtbemulation and ensured a low level of agitatidhe
dissolution medium used was 500 mL of a 0.1 N smhuof HCI (pH = 1.2), and the temperature was kapt
37°C. A 10 mL sample was withdrawn using a disposalylinge; the needle was then wiped clean and the
excess sample removed from the needle end. Thelsamag then gently transferred into a petridisholhivas
then immersed into the dissolution medium withowtchmturbulence. At 1 hr intervals, an accuratelyasueed
sample of the dissolution medium was removed falyamis and replaced with the same amount of the pre
warmed (37C) fresh medium. The absorbance of the sample weasmmed at 294 nm using a UV
spectrophotometer for analysis of Losartan potasskiach experiment was performed for a period af &
triplicate.

Evaluation of invitro release kinectics
To study kinetices data obtained from invitro salee were plotted in various kinetic models.

» Zero-order equation
%R = Kt
This model represents an ideal release profilerdemoto achieve the pharmacological prolonged acfidis is

applicable to dosage forms like transdermal systemated forms, osmotic systems, as well as mgdblets
with low soluble drugs.
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» First order equation
Log% unreleased = Kt / 2.303

This model is applicable to study hydrolysis kinstand to study the release profiles of pharmacautiosage
forms such as those containing water soluble dirugsrous matrices.

» Higuchi equation
%R=Kt>®

This model is applicable to systems with drug dispé in uniform swellable polymer matrix as in cabenatrix
tablets with water soluble drug.

» Hixson and Crowell equation

(%unreleased)® = Kt
This expression applies to pharmaceutical dosagasfeuch as tablets, where the dissolution ocecupdanes
that are parallel to drug surface if the tableteligions diminish proportionality in such a mantat the initial
geometrical form keeps constant all the time. Wiigs model is used, it is assumed that releaseisdimited
by drug particles dissolution rate and not by diiun that might occur through the polymeric matrix.
» Korsmeyer-Peppas equation :

%R=Kt"

This model is widely used, when the release phenomeould be involved. The end value could be used
characterize different release mechanisms as

Table No:-5
N Mechanism
0.5 Fickian diffusion(Higuchi matrix)
0.5<n<1 Anomalous transport
1 Case- Il transport(zero order release)
n>1 Super case- |l transport
RESULTS

Preformulation Studies

Solubility Analysis

The Losartan potassium was found to be freely $eliowater. The data demonstrate that from pHt6.6.8, the
solubility of Losartan potassium is essentially stamt (approximately 100 mg/mL). Losartan potassiism
considered soluble to freely soluble in this pHggmas defined by USP nomenclature.

PHYSICAL PARAMETERS OF LOSARTAN POTASSIUM

Table No: 6
S.NO Parameters Results
1 Angle of repose 28
2 Bulk density 0.297gm / m
3 Tapped density 0.53gm / m|
4 Compressibility index 36.9%
5 Hausner's ratio 14
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DRUG- EXCIPIENT COMPATIBILITY STUDIES

Table No:-7
. - Final observation
S API and Excipients API: Initial 40°C, 75%RH .
No Excipients Observation - = Conclusion
2" week 4" week
. . . No change in No change in No change in .
1 API+ sodium alginate 15 appearance appearance appearance Compatible
5 API+ Guar gum 1:5 No change in No change in No change in Compatible
appearance appearance appearance
3 APl +CaCQ :5 No change in No change in No change in Compatible
appearance appearance appearance
4 API+ Methyl paraben :5 No change in No change in No change in Compatible
appearance appearance appearance
:0.1 No change in No change in No change in .
5 API+ Propyl paraben appearance appearance appearance Compatible
IR PURE DRUG (LOSARTAN POTASSIUM)
Figure No:-1
fl ARy HE
41 1 #4T
1] ¥l |
] | Il
IR PURE DRUG (LOSARTAN POTASSIUM) WITH EXCIPIENTS
Figure No:-2
doed I { L
\ |
I. 1
. .
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EVALUATION OF PARAMETERS
BUOYANCY STUDIES

Table No:-8

Gel strength

Formulation (N /m2) Lag time (min) | Floating time (hr)
F-1 2029.58 <1 >24
F-2 2398.5 <1 >24
F-3 2767.5 <1 >24
F-4 2216.1 <1 >24
F-5 2031.4 <1 >24
F-6 2216.1 <1 >24
F-7 2195.2 <1 >24
F-8 2034.1 <1 >24
F-9 2033.7 <1 >24

Figure No:-3
D GEL

INFERENCE:

Sol to gel transformation of polymers occurs in pihesence of either monovalent or divalent catiarontact with
the gastric fluids. The floating ability of the foulations was due to the presence of calcium cateohe calcium
carbonate effervesced, releasing carbon dioxidecatdum ions. The released carbon dioxide is eped in the
gel network producing buoyant formulation and tleaitium ion reacted with gellan produced a cradeeli three-
dimensional gel network that might restrict thetlier diffusion of carbon dioxide and drug molecuéesl has
resu;éed in extended period of floating and drugase, respectively. The prepared formulationgdidanore than
24hr"”,

In-vitro gelling capacity

(+) Gels after few minutes, dispersed rapidly

(++) Gelation immediate remains for 12 hours

(+++) Gelation immediate remains for more than @ark
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Gelling Capacity

Table No:-9
Formulation code| Gelling capaci
F1l +
F2 ++
F3 +++
F4 +++
F5 +++
F6 +++
F7 +++
F8 +++

INFERENCE:- For F1 formulation there is no sufficient concetitna of sodium alginate was present to form a
gel. Hence it was dispersed when added to 0.1N HRGLall other formulations sufficient concentratiof sodium
alginate was present to form a gel.

INVITRO DRUG RELEASE PROFILES
INVITRO DRUG RELEASE STUDIES OF DIFFERENT BATCHES

Table No:-10
SNO[ TIME(n | F1 |[F2 | F3] F4 | F5] F6 | F7] F8] F9
1 0 0 0 0 0 0 0 0 0 0
2 1 51.3| 84.8] 391 387 376 283 367 376 2B3
3 2 62.4| 859 404 6147 43[2 42/6 57147 432 4p6
4 4 749] 90.3] 448 7076 54/6 56.06 69|76 54.6 8.9
5 6 84.77] 90.8 464 8124 677 72]3 7824 €57 713
6 12 95.22| 96.9 746 9336 956 912 91|36 93.6 2 94.
7 24 97.2] 978 87] 981 94 958 971 98 96.8
In vitro drug release of different formulations
Figure No:-4
Dissolution Profiles
120
100 = F1
° .
= F2
& 30
© —fe—F3
Eﬂ 60
—<F4
& 40
X ——F5
20
—0—F-6
0 T T T 1
0 5 10 15 20 25 30 F-7
' F-8
Time

DISSOLUTION PROFILE OF OPTIMISED BATCH (F-5)

Table.No:-11

TIME (h) | F-5
0
37.6
43.2
54.6
67.7
95.6
99

D
th-bI\JI—‘O
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In vitro drug release of F5 formulations

Figure No:-5
120
100 L
2
c &0
L]
@
Bo 60
2
S 40 ——F-5
=x
20
0 T T T 1
0] 5 10 15 20 25 30
Time (in hr)

INFERENCE

F1 and F2 intial burst effect was 51.3 and 84.3% dnug release was upto 97.2 and 97.8% respectatalye end
of 8h. F3 formulation with high concentration ofllga gum polymer, were intial brust effect was 39.and drug

release was upto 87% at end of 8h. F4 with equatemtration of sodium alginate and gellan gumalnbirust

effect was 38.7% and drug release was 98.1% abk@l. F5 and F6 the release was upto 99% and 958%8

and F9 the release was initial burst and effect 3&8%, 37.6% and 28.3% drug release was up t&#QR8%, and
96.8%. A decrease in the rate and extent of driegse was observed with the increase in polymecastration in

in situ gels and is attributed to increase in teasity of the polymer matrix and also an increasthé diffusional

path length which the drug molecules have to trsererFormulation with high concentration of geligum has

shown decreased rate and extent of drug releakeswitained effect. The intial high release anderate release
second, this bi-phasic pattern of release is aatheristic of the matrix diffusion kineti€s

INVITRO DRUG RELEASE KINETICS:
FIRST ORDER PLOT OF F1-F5

Figure No:-6
2.5
) B’ 4 Fl1
%\ m R
a DL
=z 15 \%\R\f‘:\ k3
E \\ \’\k“\\\ > F4
= e IR
Vo1 E NN CF
2 I NN
a \:\\ ~ —— Linear (F1)
»
8 05 \x\\\\\ —— Linear (F2)
= \\-\\ ~ — Linear (F3)
C I I I MI ! — Linear (F4)
C 5 10 15 20 25 30 linear (F5)
-0.5 -
time( in hr)
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FIRST ORDER PLOT OF F6-F9

Figure No:-7

2.5 +

LOG% DRUG RETAINED

*
|
A
X

F6
F7
F8
F9

——Linear (F6)

——Linear (F7)
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HIGUCHI PLOT OF F1 -F9

timein hr)

Figure No:-8

——Linear (F9)
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KORSEMEYER PEPPAS F1-F5

Figure No:-9
2.5
¢ F1
W F2
F3
=
W
R > F4
U]
o . F5
|
——Linear (F1)
0.5 1 ——Linear (F2)
—Linear (F3)
0 m T T 1
——Linear (F4)
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Release Kinetics Losartan Potassium (F1-F9)
Table No:-12
Model Parame F-1 F-2 F-3 F-4 F-5 F- F-1 F- F-g
Zero order R 0.4843 0.4853 0.7506 0.549] 0.7095] 0.683 0.5734 0.713. 0.6826|
First order R 0.953 0.7817 0.9358 0.975] 0.9612] 0.997 0.9853 0.983 0.9829
Higuchi R 0.7732 0.4794 0.9642 0.825] 0.9241] 0.914 0.8442 0.926 0.9129
Korsmeye Peppas R 0.3671 0.2699 0.4176 0.4108 0.4566| 0.494 0.422 0.453. 0.4966|
Hixson-crowell R 0.8208 0.5348 0.918 0.862 0.9028] 0.938 0.890§ 0.928 0.9126
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The order of drug release was found to be firseplibe root for all except F-2, in which regressialue was
close to 1. It was assumed that release rate igetinby drug particles dissolution rate and notdiffusion that
might occur through the polymeric matrix. Where feffows Higuchi.

Summary
The objective of this study was to develop and @at&l an oral floating insitu gelling system of Lidaa potassium
by using guar gum and sodium alginate, for delivarglrug to sustained period of time.

FTIR studies revealed that there was no interadietween Losartan potassium and guar gum and saalginate
used in the formulation of oral floating insitu gel

The analytical method used in the present studyfauasd to be suitable for the estimation of Losan@tassium,
which was indicated by the high regression valusaioed in the standard plots.

The in-vitro drug release study was carried outpi@pared oral floating insitu gels. The releass#ilgr constituted
two different phases.

1. The first phase characterized by a high drugpss (burst effect)

2. Followed by second phase that is converselyaciarized by a slower release rate.

The order of drug release was found to be Firstofor all except F3 it follows Higuchi, in whiclegression value
was close to 1.

The microbial studies of prepared oral floatingtingels are effective compared standard drug.
CONCLUSION

This study showed the feasibility of invitro gekiicing from aqueous solutions of sodium alginate gadr gum
containing Ca++ ions in a complexed form. The itu $ormed gel preserved its integrity without dissagy or

eroding for prolonged period to facilitate sustdirelease of drugs locally. The developed formaieti met all
prerequisites to become an in situ gelling floasggtem, gelled, and floated instantaneously irpthe€onditions of
the stomach. It was observed that the resultingrgeiained buoyant for 24 h and slowly released ttara
potassium during the 8 h period. It is concludedt thosartan potassium could be targeted to storamchbe
released slowly over a period of time.

Future scope
The long term stability studies required to estdbthe stability data for these oral floating ingels.
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