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ABSTRACT

Controlled delivery of antimicrobials directly infmeriodontal pocket has received eminent interast laolds a level
- headed promise in periodontal therapy. Cephalexnfirst generation cephalosporin antibiotic worksy
interfering with the bacteria's cell wall formatipnwhich ruptures and kills the periodontal pathogen
Thermoreversible pH sensitive situ gel containing 0.1% w/v cephalexin was formulabydcold method using
poloxamer and carbopol polymers. They were evatu&e clarity, pH, gelation temperature, spreadail drug
content, rheological studiesn vitro drug release, invitro anti bacterial activity, anstability studies. All
formulations showed satisfactory physico-chemiteracteristics. Further, all the formulations shalvsustained
drug release for a period of 24hours, which is e to treat periodontal infection. The invitrantibacterial
study shows that the optimized F3 formulation shib\yeod zone of inhibition against microbial specigs
anaerobic Porphyromonas gingivalis, gram +ve Stdpbgccus aureus and gram —ve Escherichia coli. fHselts
of study indicate that, temperature sensitive patogr 407 and pH dependant mucoadhesive carbopola®34
promising polymers to develop in-situ gel formuaticontaining cephalexin as a therapeutic agenttfeating
periodontal disease over conventional therapy. Ttvenulation is stored at 4°C before application, igh is
syringeable through 21 gauge needles, injectecctlyrénto periodontal pocket which immediately certs into gel
form at the periodontal temperature and pH.
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INTRODUCTION

The periodontium also known as marginal periodantivhich is the supporting structure of a toothwhich help
to attach the tooth to surrounding tissues andlltavasensations of touch and pressure. The woribgentium
comes from the Greek termeri, meaning “around” anddons,meaning “tooth™. All together the word means that
which is “around the tooth”. It is estimated thatany 80% of adult Americans suffers some aspethefdisease's
presence. Periodontitis is a chronic disease wiicbharacterized by periods of exacerbation andissiorf.
Chronic periodontitis (formerly adult periodontjtieccurs in localized and generalized forms, andpfee with
significant disease tend to be > 35 yr. About 85/the population is affected to a mild degree, th& most
advanced cases are seen in < 5% of the populaBeniodontal disease refers to a group of problégmasarise in
the sulcus, the gap between the gum and the tddih.occurrence of periodontal disease is from aegigting
gingivitis. Gingivitis is the inflammation of ginga alone is and the severe inflammation of the goemtal
structures with destruction of alveolar bone islethlperiodontal disea$é.For an antimicrobial agent to be
successful the pathogen must be known and it sHmilsusceptible to the drug and not readily devedsfstance
for an adequate period of tifié.The periodontal pocket provides a natural resefvathed by gingival crevicular
fluid which is easily accessible for the insertinina delivery device'®*® The gingival crevicular fluid provides a
leaching medium for the release of a drug from sbéd dosage form and for its distribution throughdhe
pocket:*'*More over the periodontal diseases are localizetthéoimmediate environment of the pocket enabling
the periodontal pocket a natural site for treatmeith local sustained-release delivery systems. 3ingtained-
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release dosage forms maximize the therapeutic teffe@antimicrobials by maintaining a constant plasdrug
concentration over MIC for a prolonged period aféiin a controlled mannét.The aim of the present work is to
develop a local controlled release drug deliversteay containing cephalexin suitable antimicrobgéra directly
into the periodontal pocket for the treatment afgumontitis.

EXPERIMENTAL SECTION

Albendazole which is obtained as gift sample froipl&Ltd, Mumbai, polymers poloxamer 407 and cath&34
from Yarrow Chem. Products, Mumbai. And all othkemicals used in this study are of analytical reageade.

PREFORMULATION STUDIES

Preformulation studies are the first step in théomal development of dosage form of a drug sulugtan
Preformulation investigations are designed to @eliall necessary data, especially physic-chemighijsico-
mechanical and biopharmaceutical

I dentification of drug
FTIR studies™
FTIR of the obtained pure drug of cephalexin, veasnpared with the FTIR of the standard spectrum.

Solubility 2
Solubility of drug was determined in different safis such as water, methanol, ethanol, chlorofammd, buffers
such as phosphate buffer of pH 7.2.

A max of thedrug %
An absorption maximum of Cephalexin was determinsthg distilled water. Solution ranging from 2ug/ml
10pg/ml were scanned from 200 — 400 nm using U\étspphotometer.

Mdlting point 2
Melting point of the obtained drug sample indicates purity of the sample. The presence of relagivall amount
of impurity will lower the melting point. Melting ¢int was determined using Open Capillary Method.

Analytical methods®
Calibration curve was done using distilled wated 8mosphate buffer of pH 7.2

Calibration curve of Cephalexin in distilled water

a) Preparation of standard stock solution

10mg of cephalexin was accurately weighed and taketDOmI volumetric flask. The drug was dissaland
diluted to volume with distilled water to get thencentration of 100ug/ml.

b) Preparation of standard graph

From the standard stock solution, aliquots of 0.2, 0.6, 0.8 and 1ml were withdrawn in to 10mluoktric flask
and diluted with distilled water to get the concatibn Of 2-10pug/ml. The absorbances of their sofutvere
measured at 261.5nm by using UV Spectrophotometéng distilled water as the blank. The absorbames
plotted against concentration (ug/ml) to obtaingteadard graph.

Calibration curve of Cephalexin in Phosphate buffer pH 7.2

a) Preparation of Phosphate buffer 7.2

62.5ml of 0.2M Potassium dihydrogen phosphate va&ert in 250ml volumetric flask, add specified ok
containing 42.62ml of 0.2M NaOH (dissolve 8g NaQH1i000ml water) followed by distilled water to tfieal
volume

b) Preparation of standard stock solution
10gm of Cephalexin was accurately weighed and taketOOml volumetric flask. The drug was dissolvexad
diluted to volume with phosphate buffer of pH %2jet the concentration of 100pg/ml.

c) Preparation of standard graph

From the standard stock solution, aliquots of 0.2, 0.6, 0.8 and 1ml were withdrawn in to 10mlwoeétric flask
and diluted to get the concentration of 2-10ug/fle absorbance of their solution was measured B686 by
using UV Spectrophotometer, using phosphate buffggH7.2 as the blank. The absorbance was plotaihat
concentration (ug/ml) to obtain the standard graph.
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Partition coefficient 2

Partition coefficient of cephalexin in n-octanolterawas determined. Equal volume of water and asamlt was
taken in separately funnel. To this known amourntephalexin was added. The funnel was equilibertedhrs at
constant temperature with intermittent shakingegiutar intervals. Then the aqueous layer was datedvby UV
Spectroscopy at 261.5 nm. The n-octanol —wateiitjpartcoefficient of the drug was obtained usindldaing

equation:

Partition coefficient = Concentration of drug irganic layer / Concentration of drug in aqueous ghas

FORMULATION OF CEPHALEXIN LOADED IN SITU GEL

Optimization of carbopol 934

Different concentration of Carbopol 934 from 0.10:5% w/v was prepared using distilled water andvedid to
hydrate till overnight. Then select the lowest ogtl concentration which forms sol — gel transition

Optimization of poloxomer 407

Poloxomer 407 plaifn situ gels were prepared by cold method. This methodltes the slow addition of
polymer poloxomer 407, in cold water with continaagitation. The formed mixtures stored at 4°c stndied for
effectivein situ gel formulation. The concentration of poloxome# 4as selected so as to obtain thermo reversible
gel at minimum concentration. Poloxomer 407 veBickdth varying concentration 10%w/v to 20%w/v were
screened preliminary to decide lowest possible eptation. Pluronic F 127, 15%w/v was selected @ddwest
concentration that exhibited thermo reversible propat temperature 35.5°c (temperature of peritaloagion).
Optimization of in situ gel by using cephalexin 2%

Thermoreversible gels were prepared using cold agethhis method involved slow addition of polymeigxomer
407, in cold water with continuous agitation. Tlenfied mixtures were stored overnight at 4°C. Tpeloxomer
407 vehicles used throughout this study were coeghaf 18% wt/v of poloxomer 407 until a clear smntwas
obtained. Mucoadhesive anionic polymer carbopol @B#&h was allowed to swell overnight was slowlydad to
the poloxamer solution with continuous agitatioarlipol 934 was added in concentration range Gfo0/v to
0.5% wit/v to poloxomer 407 solution. To the abewtution add 10mg drug and dissolve it. The prepaeds were
used for further evaluation.

Table5: Composition of Cephalexin in situ gel

. Poloxamer 407 | Carbopol 934 | Dru De-ionised water
Formulation W /v) (02) (mgg (ml)
F1 18 0.05 10 10
F2 18 0.1 10 10
F3 18 0.2 10 10
F4 18 0.4 10 10
F5 18 0.6 10 10
F6 18 0.8 10 10
F7 18 1 10 10

Evaluation of cephalexin in situ gel

Physicochemical properties **%

Physicochemical properties such as surface pH,adpt®liy, viscosity, gelation temperature, drug teon of
preparedn situ gel were determined.

Surface pH

An acidic or alkaline formulation is bound to causdtation on mucosal membrane and hence this rpater
assumes significance while developing a mucoadadsivnulation. A digital glass electrode pH meterswsed for
this purpose. pH was noted by bringing the eleetrogar the surface of the formulation and allowingo

equilibrate for 1 min.

Spreadability

The spreadability of the gel formulations was dmiaed 48hours after preparation, by measuring preasling

diameter of 1g of the gel between two glass plafesr 1 min. The mass of upper plate was standeddiz 125g.
The spreadability was calculated by using the fdan8u= m. I/t, where S is spreadability, m is theight tied to the
upper slide, | is the length of the glass slide] ais the time taken. Homogeneity of gel formwdatiwas tested by
visual observations.
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Gelation temperature

A 2ml aliquot of gel was transferred to a test tuibemersed in a water bath. The temperature of mzdth was
increased slowly and left to equilibrate for 5mineach new setting. The sample was then examineddiatin,
which was said to have occurred when the meniscugdano longer moves upon tilting through 90°c.

Syringeability

All prepared formulations were transferred intoidentical 5 ml plastic syringe placed with 21 gaugedle to a
constant volume (1 ml). The solutions which wersilggpassed from syringe was termed as pass afidudiifto
pass were termed as fail.

Drug content

1ml of each formulation was taken in 10ml volumetitask, diluted with distilled water and volumejasted to
10ml. 1ml quantity from these solutions was agalateld with 10ml of distilled water. Finally the strbance of
prepared solution was measured at 261.5 nm by WNhgisible spectrophotometer.

Rheological studies

The rheological properties of all prepared formiolad were measured using a Brookfield viscometarguspindle
no.21. The specified volume of preparaditu gel was transferred in sample cell which was mazarefully within
the adaptor The viscosity of the sample solutioas measured at different speeds at a temperat@® 5f1°C. A
typical run involved changing the speed from 1006 rpm.

In vitro drug release studies *

In-vitro drug release study was performed by static diisolunethod since thim situ gel should be immobile in
the periodontal pocket. The pH of gingival fluigdi between 6.8 — 7.4, phosphate buffer pH 7.2 usas as
simulated gingival fluid as a dissolution mediumva-ml of simulated gingival fluid placed in tesibe and
maintained at 37°+ 1°C. Then one ml of the prepdoechulation was placed in test tube maintaine87at+ 1°C.

At pre-determined time interval one ml of the sagnplas taken and analyzed spectrophotometricall®6at5

nm.The dissolution medium was replaced with fregdioom after sampling.

In vitro Antibacterial studies

Test

Pure drug cephalexin in pH 7.2 buffer (+ve contrblankin situ gel formulation without drug ( control) and
optimizedin situ gel (F3) formulation

Microorganisms used

- Staphylococcus aureus

- Escherichia coli

- Porphyromonas gingivalis

Deter mination of M1C and Zone of Inhibition.

Microbiological studiesagainst Staphylococcus aureus and Escherichia coli

Nutrient agar medium was prepared and sterilizedutgclaving under aseptic condition and trangfemhedium to
sterile petri plates. After solidification of nugrt agar medium, lawn was made with 0.1 ml micranigm i.e.S.
aureusandE. coliin separate petri plates. Cups were made on fidifisal agar layer with the help of sterile borer
of 6 mm diameter. Appropriate amount of drug solutivas poured into the cups and incubated for 48shat
37°C. Finally zone of inhibition was measured.

Microbiological studiesagainst Porphyromonas gingivalis

The procedure follows agar diffusion assay metfdek samples were tested at different concentrafioe.medium

was then poured in to sterile petridishes and a@tbvo set. Each sample with various concentratj@@gul, 20 pl

and 50ul) was added in to the well, prepared inagygropriate medium. The microbial culture wasadsespread
plated onto blood agar. It was kept for incubatidranaerobic condition (48 hrs) at 37°C. After imation, plates
were examined for antibacterial Activity. The zafdanhibition of microbial growth around the wellas measured
in mm and also the MIC was calculated from thegslat

Stability studies *

The optimizedn situ gel formulation (F3) were kept for stability stadifor 45 days at room temperature (30 + 2°c)
and refrigerator temperature (4 + 2°c) to deternghgsical and chemical stabilities. The formulatieas evaluated
visually and for drug content release after 7,3band 45 days.
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RESULTSAND DISCUSSION

PREFORMULATION STUDIES
To confirm the identity, purity and suitability afrug for formulation and to establish a suitablegdprofile,
preformulation studies were undertaken.

I dentification of drug
FTIR of drug
The FTIR of the drug was given in Figure 2, it iasnd in accordance with the reference standard.

Figure2: FTIR of cephalexin
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The FTIR spectra of cephalexin, showed all prireipkaks of reference standard cephalexin at 35006 cnt (
series of broad bands, OH from®and amide NH stretch), 2600 ¢ifbroad, NH), 1760 crit (B-lactam carbonyl
stretch), 1690 cth (Amide carbonyl stretch), 1600 ém(very broad carboxylate stretch), 820-860 omainly
skeleton vibrations including out-of-plane aroméjcirogen bending).

Solubility of the drug
The solubility of the pure drug in various solvemere tabulated in Table Bhe result showed that the pure drug is
completely soluble in distilled water, pH 7.2 and & HCI.

Table6: Solubility comparison studies of pure drug in various solventswith reference

SL NO: Solvents Reference | Observation
1 Distilled water + +
2 Methanol -
3 Chloroform - -
4 Phosphate buffer pH 7.2 + +
5 0.1N HCI + +

Determination of A max
The)l max of the drug was found to be 261.5 Rigure 3atan absorbance of 0.248, it was in accordance Wwih t
official standard.
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Figure 3: Showing A max of the Cephalexin in phosphate buffer
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Table 7: Table showing the absor ption maxima of cephalexin in Phosphate buffer 7.2
SL.NO: | Wavelength (hm) | Absorbance

1. 403.50 0.033
2. 261.5 0.248

3. 398.50 0.006
4. 239.50 0.189

M elting point

The melting point of the obtained drug sample wamil to be 323-327°c by using open capillary metlitodias
found in accordance with the reference standard.

Analytical methods

Calibration curve of Cephalexin in distilled water

Table 8 shows the absorption reading of standapthalexin in distilled water and Figure 4 shows thendard
calibration curve of cephalexin in distilled water.

Table 8: Table showing calibration curve of cephalexin in distilled water

SL NO: | Dilutions(ml) | Absorbance
1 0.2 0.032
2 0.4 0.063
3 0.6 0.120
4 0.8 0.141
5 1 0.176

(Presented values; mean £SD, n = 3)

Figure 4: Calibration curve of cephalexin in distilled water
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Calibration curve of cephalexin in phosphate buffer pH 7.2
Table 9 shows the absorption reading of standapthadexin in phosphate buffer pH 7.2 and Figure &wshthe
standard calibration curve of cephalexin in phospbaffer pH 7.2.

Table 9: Table showing calibration curve of cephalexin in phosphate buffer pH 7.2

SL NO: | Dilutions(ml) | Absorbance

1 0.2 0.073

2 0.4 0.143

3 0.6 0.241

4 0.8 0.320

5 1 0.415
(Presented values; mean £SD, n = 3)

Figure5: Calibration curve of cephalexin in phosphate buffer of pH 7.2
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(Each values; mean +SD, n = 3)

Partition Coefficient
The partition coefficient of the drug cephalexinsafaund to be 5.65 indicating that the drug is higdoluble in
water.

FORMULATION

Formulation of Cephalexin loaded in situ gel.

In the present investigation, an attempt was maddetwelop and evaluaia situ gel formulation of cephalexin
having controlled release characteristics for dipgacement into the periodontal pocket. In thigdgt the thermo
gelling polymer, poloxamer 407 and a mucoadhesolgnper carbopol 934 has been used for formulatioin gitu
gel of cephalexin by cold method (Figure 6). Thesnulation can be directly injected in to perioddnpocket
where it will immediately convert in to gel form geriodontal temperature and pH. In general, thiatiga
temperatures have been considered to be suitabpedparingnsitu periodontal gel if they are in the range of 35°c
to 37°c. If the gelation temperature of a thermdirge formulation is lower than 25°c, a gel might formed at
room temperature leading to difficulty in manufaetg, handling, and administering. If the gelattemperature is
higher than 37°c, a liquid dosage form still exstshe body temperature, resulting in the losthefadministered
drugs at an early stage. As the temperature opéhiedontal cavity is 36- 37°c, this study aimedeparing the
liquid formulations of poloxamer 407 and carbop®13hat may gel below 36°c.
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Figure 6: Figure showing the sol to gel transition of in situ gel formulation
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Evaluation of cephalexin in situ gel

Physicochemical properties

The physicochemical properties such as surfacesptéadability, gelation temperature, drug contémreparedn
situ gel were determined and depicted in Tablel0.

Surface pH
The value represent the mean of three replicates well within the range of neutral pH. This indies that
formulation can be used and will not cause antaiticn in the periodontal cavity.

Spreadability
The formulated gel shows good spreadability indisatniform spreading of drug when applied.

Gelation temperature

At gelation temperature, liquid phase makes tramsiinto gel. Thermo gelling polymer-based liquatrhiulations
that providen situ gelling property in periodontal cavity were desidrie delay clearance of the formulations from
the oral cavity. In these studies, a minimum cotregion of polymers is required to become gel hguamperature
below 36°c. In general, the gelation temperatues&tbeen considered to be suitable if they aredémdange of 35°c
to 37°c.

Syringeability

The syringeability of each formulation is represehtAs the concentration of polymer increases,vikeosity of
formulations were increased and increase the farqaired to expel each formulation from the syrimggiipped
with 21 gauge needle. Formulation F6, F7 and H&8Hai syringeability test because they contain éiggamount of
polymer

Drug content

Drug content uniformity in the drug delivery systésran important aspect that determines the pegoom of the
system in vivo conditions. If the drug is not difted uniformly throughout the formulation, it cowdither lead to
availability of sub therapeutic dose or toxic dodeug content uniformity was also performed to easminimum
batch to batch variations. The formulations exhihitly uniform drug content. This is because ofyand single
step preparation i.e. addition of drug to the pa@ysolution accounted for minimal or no drug loss.

5.4. Rheological studies

This is an important parameter for thresitu gels, to be evaluated. The rheological propemiethe polymeric
formulations were determined with Brookfield Visceter. The viscosity of these formulations shouldsbeh that
no difficulties are envisaged during their admirsison by the patient, especially during injectapteparation. The
flow curve (viscosity against speed) of all preplar®rmulations indicates that, at the examined pely
concentration pseudoplastic systems were obtaifieel prepared formulations tend to thin when beixgosed to
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shearing force. Figure 7 compares the shear deperdeosity of prepared formulations containinglgxamer

407 and carbapol 934.

Table 10: Summary of evaluated parametersfor F1to F7in situ gel

Formulation

Spreadability

Gelation temperaturg

(Each values; mean +SD, n = 3)

563

code Surface pH (g cm/sec) c) Syringeability | Drug content (%
F1 6.81+ 0.37 15.24 +0.72 34.33+1.52 Pass 89225
F2 7.13+0.14 21.38+1.19 35.67 +£1.53 Pass 95.32+1.16
F3 7.28+0.157| 25.15+1.24 36.24+1.73 Pass 168.0.29
F4 6.84+0.091| 29.76+1.36 35.6 + 2.08 Pass 924438
F5 6.24+0.12 34.33 +1.47 35.00+1.08 Fail 936584
F6 5.89 £0.24 42.71 +1.57 34.5+0.92 Fail 8&2112
F7 5.15+0.38 56.19 + 1.64 34.12+0.72 Fail 86.87 +1.11
(Presented values; mean £SD, n = 3)
Figure 7: Rheological properties of prepared formulations
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Figure8: Invitro drug release profile of F1 to F7 formulations
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5.5. In vitro drug release studies

The release profile of a drug predicts how a dejiaystem might function and gives valuable insigh itsin vivo
behaviour. The release time profile of cephalexant different concentration of poloxamer 407 ancthopol 934
are shown in Figure 8.The release rate was foargetincreased with increasing polymer concemtnatipto a
certain concentration of carbapol, then graduattyg@ses . The pH of the gingival fluid lies betweé8-7.4,
phosphate buffer pH 7.2 was used as simulated\gihiuid for the dissolution studies. Tl vitro drug release
studies showed slow and controlled drug release2fbhours. Since the formulation remains immobilethe
periodontal pocket, a static dissolution model wdepted in this work. The release profile exhibitadid initial
release of the drug at the beginning (due to ifitiest effect) because of elution of the drugsifriihe outer surface
and cut edges of the matrix, which is beneficiakitbmajority of periodontal pathogens. Once thedi effect was
completed, slow and sustained release was seem2sphours. The percentage cumulative drug releasegreater
in F3 formulations than other formulation and wamparable with positive control.

Table 11: Showing the antibacterial activity of optimized formulation of Stapylococcus aureus, Escherichia coli and Porphyromonas

gingivalis
Plate no: with microbial strain Formulation Concentration (mg) | Zoneof inhibition (mm)
0.1 20
Plate 1 a) Optimizedn situ (F3) formulation %125 ig
Staphylococcus aureus b) Pure drug in pH 7.2 (+ve control) 0.15 20
c) Control 0.2 0
0.2 23
Plate 2 a) Optimizedin situ (F3) formulation 84; ig
Escherichia coli b) Pure drug in pH 7.2 (+ve control 0.4 31
c) Control 0.6 0
0.25 15
Plate 3 a) Optimizedn situ (F3) formulation 0.5 18
Porphyromonas gingivalis 0.75 21
b) Pure drug in pH 7.2 (+ve control) 0.5 17
c) Control 0.75 0

(Each values; mean +SD, n = 3)

Figure 9: Photograph of in vitro antibacterial studies using Staphylococcus aureus

5.6. In vitro Antibacterial studies

5.6.1. Deter mination of microbial growth inhibitory properties by Zone of inhibition.

The in vitro antibacterial activity of optimizeh situ gel (F3) formulation against gram positi$aphylococcus
aureus gram negativeescherichia coliand anaerobicPorphyromonas gingivalisvas compared with pure drug
cephalexin in pH 7.2 buffer (positive control) antlank in situ gel formulation without drug (control) The
antibacterial activity was carried out at four difint concentrations ( 10 pl , 20 pl and 50 pie &ntibacterial
activity of optimized formulation was tabulatedtive Table 11. The photographs were shown in Fi@ume11. For
Staphylococcus aureus, the minimum inhibitory cotregion was found to be 0.1mg/ml. For E.coli thenimum
inhibitory concentration was found to be 0.2 mgand for Porphyromonas gingivalis the MIC value oied at
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0.25mg/ml. The optimizeéh situ gel (F3) confirmed good anti bacterial activity sxgh Stapylococcus aureus,
Escherichia colandPorphyromonas gingivalis.

Figure 10: Photograph of in vitro antibacterial studies using Escherichia coli

Figure 11: Photograph of in vitro antibacterial studies using Porphyromonas gingivalis

5.7. Stability studies

The stability studies of the optimized situ gel formulation (F3) at refrigerator temperature {4°c), room
temperatures (30 + 2°c) were carried out for 45sdayd drug content was estimated at an intervahefweek. The
physical appearance showed that it does not shgvelzanges when compared to the freshly preparedulations
at refrigerator and room temperature. The drugeminivere evaluated off'7 15", 30", 45" day is represented in
the Table 12 and showed that there are no significkanges in the drug content during the storagd$ days in
refrigerator conditions. From the stability studi@sSgure 12) it was confirmed that the optimized situ gel
formulations of cephalexin remained stable at re@emperature (30 + 2°c) and at refrigerator tempeeat4 + 2°c).

Table 12: Stability study of Optimized In situ gel (F3)

Temperature Drug content (%)
P Freshly prepared ™Day | 18" Day | 3@ Day | 4% Day
Refrigerator (4 + 2°c) 99.62 99.5 99.2§ 99.00 08.5
Room temperature (30 * 2°¢) 99.48 99.34 99.00 98.56 97.34

(Presented values; mean £SD, n = 3)
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Figure 12 : Stability study of optimized in situ gel (F3)
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CONCLUSION

Periodontitis is a chronic inflammatory conditiohtbe periodontal tissues, which leads to apicajration of the
junctional epithelium along the root surface andgpessive destruction of the periodontal ligamertt the alveolar
bone. Eradicating microbes from the periodontal pocketigrucial task in treating periodontitis. Hencealo
delivery of an anti-infective agent to infectioriesi with effective levels for a sufficient time Wwhiconcurrently
evoking minimal or no side effects is highly esgntNovel therapeutic agents are being explorethé arena of
local drug delivery system to ensure maximum bénéfi this study, insitu periodontal gel of cephalexin was
successfully formulated using poloxamer 407 (tterewersible) and Carbopol 934 (pH sensitive) apphes. The
developed formulations showed satisfactory resfdts pH, viscosity, drug content, in-vitro gellingagacity,
rheology and other studies. From the present siudgn be concluded that the developed formulatiohaving
enough bioadhesive property, will remain in to glegiodontal cavity for sufficient time and can eede the drug at
controlled rate for prolonged duration. Its syriafiity allows easy insertion of gel formulation o periodontal
pocket. The results also indicated that these Idoad) delivery devices for the treatment of perintdd diseases
showed significant advantages and effective/ pgdonlocal levels of an anti-microbial could be aelid without
much systemic load with comparatively less freqyeot administration. In conclusion, cephalexin leddocal
site-specifidnsitu gel formulations directly into periodontal pockebves to be a viable and effective alternative to
conventional periodontal therapy. Obviously, igichl use in the fast-growing field is promising.
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