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ABSTRACT

Extended-release drug-delivery systems are designed to release drugs over a prolonged period employing steady-rate drug release or
controlled release to achieve stable and higher therapeutic potential while minimizing adverse side effects. Sustain release tablets of
gemifloxacin were prepared by using polymer Xanthan gum, guar gum, carbopol 937 in all formulation. The ingredients given in
table, except glidant and lubricant were thoroughly mixed in mortar and pestle. The wet mass passed through sieve no.16 and ¢ for
30-45. The present work to aim the design, fabrication and evaluation of Gemifloxacin sustained release tablets by wet granulation
technique. In this technique Guar Gum and Xanthan Gum were used as polymers for drug released upto extended time period. The
Formulations F6 found to satisfy the desired criteria for GFX released from the formulation. The drugs released from the formulations
and released mechanism followed for “first order kinetics & Non-Fickian diffusion mechanism” respectively. Finally to achieve a
Gemifloxacin sustained released tablets and drugs released up to 12 hrs. The Comparison of the optimized formulation (F6) with

market formulation (FM).
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INTRODUCTION

Gemifloxacin Mesylate is a new fluoroquinolone antibacterial
agent with a broad spectrum of activity. It is a fourth
generation fluoroquinolone, has high potency against Gram-
positive, Gram-negative bacteria and its bactericidal activity
is through inhibition of bacterial topoisomerase Il and IV
enzymes which are critical in the maintenance, synthesis and
replication of DNA. Gemifloxacin mesylate showed good in
vivo activity in a model of infective keratitis due to St
aureus, in  comparison to all third generation
fluoroquinolones. 1t is freely soluble in  water.
Bioavailability is approximately 71 %. The half-life of drug is
low that is 7 h. The purpose of the present investigation is to
develop a sustained release, ophthalmic delivery system of
Gemifloxacin Mesylate with more residence time in the eye
which leads to improvement of bioavailability, patient
compliance and to reduce the frequency of administration.
The conventional liquid ophthalmic formulations are washed
out from the precorneal area immediately upon instillation
because of constant lacrimal secretion, nasolacrimal drainage
and short precorneal residence time of the solution. Narrow
permeability of the cornea contributes to the low absorption of
ocular drugs. Rapid elimination of the eye drops
administered often results in a short duration of the
therapeutic effect making a frequent dosing regimen
necessary. As a result, frequent instillation of solution or
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higher drug concentration is needed to achieve the desired
therapeutic response. Due to tear drainage, most of the
administered dose is absorbed via the naso-lacrimal duct to
the Gl tract, leading to side-effects. Major advancement to
overcome these disadvantages has been made by the
development of in situ-forming gels. These systems consist
of polymers that exhibit sol-to-gel phase transitions as a
result of specific physical / chemical change induced by the
physiological environment in the cul-de-sac as pH,
temperature or a specific ion. Such a system can be
formulated as a liquid dosage form suitable to be
administered by instillation into the eye, which upon
exposure to physiological conditions of eye shifts to the gel
phase, thus leads to increasing the pre-corneal residence time
of the delivery system and enhancing ocular bioavailability.
Polaxamer is non-ionic surface active agent, and block
copolymers consisting of polyethylene oxide and
polypropylene oxide units. Their relatively low toxicity and
capacity to form clear gels make them particularly suitable
for dermatological or ophthalmic formulations as well as in
the area of controlled drug delivery systems and it is known
for exhibiting the phenomenon of reverse thermal gelation
under a certain concentration and temperature. Though
thermo sensitive copolymers are employed widely, they
suffer from a major drawback of having weak mechanical
strength, which leads to rapid erosion of polymer. This
problem can be solved by using blends of poloxamers with
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chitosan. Chitosan, a natural polysaccharide derived from
naturally abundant chitin, having excellent ocular
compatibility. Chitosan is a polycation on interacting with the
polyanionic surface of mucosal surface of cornea it
enhances the mucoadhesive properties. Gupta et al,
developed timolol maleate isotonic solution base using
chitosan/polaxamer that converted into gel at temperatures
above 35°C and pH 6.9-7.0.

Gemifloxacin is a new fluoroguinolone that possesses
enhanced activity against Gram-positive cocci, in particular
Streptococcus pneumoniae. It has been shown to have higher
affinity than other quinolones for S. pneumoniae
topoisomerase 1V, including isolates displaying resistance
mutations. The aim of this study was to assess the
pharmacokinetics and tissue penetration of this drug following
administration of a single oral dose of 320 mg. Tissue
penetration was quantified using a blister technique. Blister
fluid mimics an inflammatory exudate and hence is a model of
likely pharmacokinetics at the site of infection.

EXTENDED DRUG DELIVERY SYSTEM
Extended release is also providing promising way to decrease

the side effect of drug by preventing the fluctuation of the
therapeutic concentration of the drug in the body. Oral

extended release drug delivery medication will continue to
account for the largest share of drug delivery systems.
Extended-release drug-delivery systems are designed
to release drugs over a prolonged period employing steady-
rate drug release or controlled release to achieve stable and
higher therapeutic potential while minimizing adverse side
effects. Extended-release NPs used in a clinical setting hold
drugs either on their surface or adsorbed in a matrix that attains
sustained release. Currently, hydrophobic biodegradable
polymeric NPs are commonly used for the continuous supply
of encapsulated.

FORMULATION AND EVALUATION OF
GEMIFLOXACIN TABLETS

Procedure

Sustainer release tablets of gemifloxacin were prepared by
using polymer Xanthan gum, guar gum, carbopol 937 in all
formulation. The ingredients given in table, except glidant and
lubricant were thoroughly mixed in mortar and pestle. The wet
mass passed through sieve no.16 and ¢ for 30-45.

Composition of prepared extended release tablets

Table 1: Composition of Gemifloxacin Sustained Release Tablets

S. No | INGREDIENTS (mg/tablet) FORMULATIONS WITH CODES

F1 | F2 | F3 | FA | F5 | F6 | F7 | F8 | F9
1 Gemifloxacin 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320 | 320
2 Guar Gum 50 | 75 | 100 | -- -- -- 25 | 375] 50
3 Xanthan Gum -- -- -- | 50 | 75 | 100 | 25 | 37.5]| 50
4 Micro Crystalline Cellulose 143 | 118 | 93 | 143 | 118 | 93 | 143 | 118 | 93
5 Aerosil 6 6 6 6 6 6 6 6 6
6 Magnesium stearate 6 6 6 6 6 6 6 6 6
7 Total weight(mg) 600 | 600 | 600 | 600 | 600 | 600 | 600 | 600 | 600

‘

Formulation of sustained release tablets

Sustained release tablet. Were prepared by wet granulation
method. The sustained tablets were prepared with prepared
with guar gum, and carbopol 937 were used. The drug and
polymer ratio was 1:0:5.

EVALUATION OF SUSTAINED RELEASE
TABLETS

Tablets thickness

The thickness of the were weight of 10 tablets of each
formulation was measured using digital veneer caliper in mm.

Weight variation

Twenty tablets were weight individually and the average
weight was determined. The percentage deviation was
calculate and checked for weight variation.
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“--"indicates not present

Hardness

Tin is determine using a Monsanto hardness tester. Pressure
required to break the tablets is determine in kg/mc2
Friability

Weight amount of 20 tablets were subject to rotating drum of
friability test apparatus. The drum is rotated at 25 rym. the
apparatus was operated for 4 min and reweighted the tablets.
Friability was calculated using formula

F=100(Wo-W)/Wo

F=Friability

Wo=initial weight

W= final weight

In-vitro release studies
Dissolution study

The dissolution test apparatus (USB) is used. The whole
assembly is kept in a jacket vessel of water maintained at 37+_
1 C. tablets placed in to the bottom of the flask. The beaker is
filled with 900 ml of 0.1N Hcl. The vessel is maintained at
100.
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RESULTS AND DISCUSSION
Pre compression parameters

Pre compression parameters of all the Gemifloxacin
sustained released (F1-F9) tablets were shown in excellent

flow properties and it shows satisfactory results. The angle of
repose ranged from 230.38" to 390.99', hausner ratio ranged
from 1.041 to 1.305, compressibility index ranged from 8.355
to 14.973%, bulk density ranged from 0.207 to 0.701g/cc and
tapped density ranged from 0.258 to 0.730g/cc. The pre-
compression parameters are summarized in Table No: 2.

Table 2: Pre-Compression parameter of GFX

S No | FORMULA | Angleof | Hausner | Compressibility Density (g/cc)
TIONS repose (0) Ratio Index (%) Bulk Tapped

1 F1 26.56+0.78 | 1.041+0.23 14.973+0.05 0.701+0.33 | 0.73+0.88

2 F2 35.9+0.44 | 1.301+0.09 13.131+0.54 0.3294£0.64 | 0.428+0.65
3 F3 39.99+0.22 | 1.249+0.52 9.907+0.35 0.346+0.21 | 0.432+0.84
4 F4 36.16+£0.45 | 1.303+0.74 14.230+£0.94 0.423+£0.88 | 0.551+0.77
5 F5 37.19+£0.54 | 1.305+0.08 14.389+0.55 0.321+£0.41 | 0.419+0.54
6 F6 32.8240.66 | 1.091+0.28 8.355+0.07 0.351+0.22 | 0.383+0.84
7 F7 34.99+0.47 | 1.24640.21 12.767+£0.12 0.207£0.74 | 0.258+0.76
8 F8 23.384£0.69 | 1.22240.24 12.155+0.98 0.275+0.97 | 0.336%0.79
9 F9 26.56+0.27 | 1.263+0.48 10.833+0.35 0.266+0.54 | 0.336+0.13

All the values are expressed in Mean+ SD, N=3

Post compression parameters

Post compression parameters of all the Gemifloxacin sustained
released (F1-F9) tablets were shown within in the limits and it

shows satisfactory results. The weight uniformity ranged from
597.89 to 599.98mg, thickness ranged from 3.91 to 4.06 mm,
hardness ranged from 6.16 to 6.75 kg/cm2, Friability ranged
from 0.14 to 0.43%, and drug content ranged from 98.99 to
101.72 mg/tablet and the results are shown in Table No: 3.

Table 3: Post Compression parameters of GFX sustained released tablets.

S No FORMULAT | Weight Uniformity | Thickness | Hardness | Friability | Drug Content
' IONS (mg) (mm) (kg/cm2) (%) (mg/tablet)
1 F1 598.89+0.12 4.06+£0.09 | 6.1840.08 | 0.43+0.06 | 101.72+0.21
2 F2 597.89+0.14 4.03+£0.03 | 6.53+0.23 | 0.32+0.21 | 100.6+0.15
3 F3 597.98+0.15 3.94+0.04 | 6.21+0.21 | 0.1440.26 | 98.99+0.63
4 F4 598.45+0.18 3.98+0.03 | 6.75+£0.06 | 0.20+0.68 | 99.24+0.75
5 F5 598.69+0.10 4.06+£0.04 | 6.53+0.02 | 0.33+0.14 | 99.56+0.20
6 F6 599.98+0.11 4.02+£0.02 | 6.39+0.041 | 0.18+0.25 | 99.27+0.35
7 F7 598.92+0.10 4.08+0.08 | 6.16+0.36 | 0.21+0.33 | 100.31+0.14
8 F8 598.90+0.18 3.91+0.07 | 6.42+0.03 | 0.32+0.45 | 101.22+0.54
9 F9 598.85+0.19 4.04+£0.05 | 6.294+0.02 | 0.16+0.20 | 100.33+0.68

All the values are expressed in Meanz SD, N=3

In Vitro release kinetic analysis

The first order plots of the all formulations (F1-F9) were
indicated linear, so they followed first orders release kinetics.
The slope of the line and corresponding first order constants
(K) can be calculated, which is indicative of the release rate
profile. The drugs released from the formulations were
evaluated by using different kinetic models. The regression
coefficient (r2) obtained from First order, Higuchi and
Korsmeyer-Peppas models & its corresponding constants (n)
are shown in Table No: 4. To investigate the mechanism of
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drug released from the GFX formulations were done by
plotting for square root of time on X-axis verses cumulative
drug release on Y-axis as described by higuchi, for all the
formulations (F1 to F9) were found to be linear, indicating the
diffusion mechanism of drug released. The time on X-axis
verses percent drug released on Y-axis profiles were fitted for
the peppas equation. The “n” values of all the formulations
(F1-F9) were between the 0.45 to 0.89, which indicates
formulations follow the Non-Fickian transport system. The
Gemifloxacin sustained released formulations (F1-F9) profiles
were shown in Fig. 1to 7.
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Table 4: Kinetics of in vitro GFX released from sustained release tablets

S.No | FORMULA Gemifloxacin
TIONS First order | Higuchi | Peppas | ‘n’ value
1 F1 0.925 0.975 0.757 0.950
2 F2 0.997 0.999 0.629 0.992
3 F3 0.999 0.998 0.715 0.999
4 F4 0.872 0.986 0.726 0.812
5 F5 0.851 0.965 0.986 0.733
6 F6 0.879 0.951 0.983 0.774
7 F7 0.993 0.981 0.967 0.494
8 F8 0.974 0.984 0.996 0.655
9 F9 0.998 0.985 0.998 0.707
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Fig 1: Gemifloxacin released profiles (Guar Gum as a Polymer) of F1 to F3.
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Fig 2: Gemifloxacin released profiles (Xanthan Gum as a Polymer) of F4 to F6.
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Fig 3: Gemifloxacin released profiles (Guar Gum & Xanthan Gum as Polymers) of F7 to F9.
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Fig 4. Comparison of the Gemifloxacin in vitro release profiles for F1 to F9.

Compatibility studies by using FT-IR

The compatibility studies should be conducted by to check the
whether any compatibility problems between drugs
(Gemifloxacin natural polymers (Guar gum and Xanthan gum)
and excipients (MCC, Aerosil and magnesium stearate) used
in present investigation. The Physical mixture of drugs,
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polymers and Best formulation (F6) was characterized by
FTIR spectral analysis for any physical as well as chemical
alteration of drug characteristics. The FI-IR spectrums (Fig. 11
and 15), it is clear that the characteristics peaks are seen in both
pure drugs (GFX) and polymers (Guar gum and Xanthan gum)
without any changes in their position, so there is no strong
interactions between excipients, polymers and Drugs.
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Fig 7: Comparison of the in vitro release of Optimized formulation (F6) with market formulation (FM)
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SUMMARY AND CONCLUSION

The present work to aim the design, fabrication and evaluation
of Gemifloxacin sustained release tablets by wet granulation
technique. In this technique Guar Gum and Xanthan Gum were
used as polymers for drug released upto extended time period.
The Formulations F6 found to satisfy the desired criteria for
GFX released from the formulation. The drugs released from
the formulations and released mechanism followed for “first
order Kkinetics & Non-Fickian diffusion mechanism”
respectively. Finally to achieve a Gemifloxacin sustained
released tablets and drugs released up to 12 hrs. The

Comparison of the optimized formulation (F6) with market
formulation (FM) is shown in Fig.7. There are several reasons
for attractiveness of these dosage forms: provides increased
bioavailability of drug product, reduction in the frequency of
administration to prolong duration of effective blood levels,
reduces the fluctuation of peak trough concentration and side
effects and possibly improves the specific distribution of the
drug. If one were to develop an ideal drug delivery system, two
prerequisites would be required: Firstly single dose for the
duration of treatment whether for days or weeks as with
infection, diabetes or hypertension. Second it should deliver
the active entity directly to the site of action minimizing the

side effects.
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