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Abstract

Flupirtine is an amino pyridine that functions asentrally acting non-opioid, non-steroidal anaigest is a
selective neuronal potassium channel opener thatrels NMDA receptor antagonist properties. ltsateuselaxant
properties make it popular for back pain and othénopedics uses and it is also used for migraiimesncology,
postoperative care, and gynecology, and its npustective properties make it for possible use meutzfeldt-
Jakob disease, Alzheimer's disease, and multifgégosis. It has also been proposed as a possidement for
Batten disease. Controlled release dosage forrfiapiftine maleate were prepared so as to releasg ihoiety in
delayed action around 0.001 to 20 parts for eacts iy weight and the release rate is to be 5 @ r8Q / hr.
Floating microspheres were prepared with the hélgtbyl Cellulose, Hydroxypropyl methyl celluloselgmer &
Tween 80 as a surfactant with ethanol, dicholroamethas solvents. Different formulations were charaed in
terms of Buoyancy study, Particle size, SEM, Entrapt efficiency, Release kinetic.
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Introduction

The basic rationale of controlled drug deliveryteys Systems that prolong the gastric residence time can
is to optimize the biopharmaceutical, pharmacokiset also be used as sustained release devices with a
and pharmacodynamic properties of drug in suchya wa reduced frequency of administration by density-
that its utility is maximized through reduction ihe controlled delivery systems that either float arksin

side effects and cure or control of condition ire th gastric fluids . Sustained release floating dosage
shortest possible time by using smaller quantitgrof forms offer various potential advantages such as
administered by the most suitable routé Oral prolong retention —in gastric  region, improves
controlled release (CR) dosage forms have beerbioavailability, reduces drug waste, and improves
developed for the past 3 decades due to theirsolubility for drugs that are less soluble in athjoH
considerable therapeutic advantages. However, thisnvironment and site-specific drug delivéfy One of
approach has not been suitable for a variety ofthe most feasible approaches for achieving a pgedn
important drugs, characterized by a narrow absmmpti and predictable drug delivery in the GI tract is to
window in the upper part of the gastrointestinalctr  control the gastric residence time (GRT), i.e. gast
i.e. stomach and small intestine due to short irans retentive dosage form (GRDF). A number of
time, resulting lesser bioavailability. Many orally approaches have been used to increase the GRT of a
administered drugs display poor bioavailability 430 dosage form in stomach by employing a variety of
or less) when administered in conventional dosageconcepts. Gastric retention will provide advantages
form, i.e., the rate and extent to which the drags such as the delivery of drugs with narrow absorptio
absorbed is less than desirable indicating req@rgm windows in the small intestinal region. Also, longe
of a very large dose. Unab-sorbed drug may alse hav residence time in the stomach could be advantageous
undesirable side effect within the gastrointestinatt. for local action in the upper part of the smalkgtine,

This problem maybe overcome by modified releasefor example treatment of peptic ulcer dise8se

drug delivery system with prolonged residence time Micro-encapsulation is one of the most intriguimgas

the stomach. in the field of new drug delivery systems to ackiev

sustained drug release in the body. The rate off dru
release from a dosage form and its subsequent
absorption following a variety of mechanisms is
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controlled by dispersing the drug in a polymeristeyn polymer include poly-lactic acid and poly-glycolic
or using a polymer coat. acid. The solvents used to dissolve the polymeric

The range of techniques for the preparation of materials chosen according to the polymer and drug
microspheres offers a variety of opportunities to solubility and stabilities, process safety and ecnic
control aspects of drug administration. This apphoa considerations. Microspheres are small and hawe lar
facilitates the accurate delivery of small quantifythe surface-to-volume ratio. At the lower end of theize
potent drugs ,reduced drug concentration at the sit range they have colloidal properties. The intedhci
other than the target site and the protection efidbile properties of microspheres are extremely important,
compound before and after the administration aimt pr  often indicating their activity!®!

to appearance at the site of action. The behawbtire Material and Methods

drugsin vivo can be manipulated by coupling the drug Preparation of Microspheres

to a carrier particle. The clearance kinetics, uss Tpe microspheres were prepared by solvent
distribution, metabolism and cellular interactioitloe evaporation technique. The polymer ethyl cellulasd
drug are strongly influenced by the behaviour @& th nyqroxyl propyl methyl cellulose in various raticasv
carrier. The exploitation of these changes in gissolved in the mixture of ethanol and
pharmacodynamics behaviour may lead to enhancegjichioromethane having ratio (1:1). The drug was
therapeutic effect. However ,an intelligent appfo&  gispersed in above solution of polymers for 10 rtésu
therapeutics  employing drug carriers technology nder stirring at 200 rpm. The resulting dispersias
requires a detailed understanding of the carrierpoyred slowly under stirring into distilled water
interaction with critical cellular and organ systeand (dispersion medium) containing 0.01% of tween 80.
of the limitations of the systems with respecttb@ t Tphe stirring speed was maintained at 500 rpm and
formulation procedures and stability. A variety of temperature was maintained at°B0 Stirring was
agents have been used as drug carrier, includingontinued for 1 hours and allow evaporating
immune  globulins  serum  proteins, liposomes, gichioromethane and ethanol completely.  After
microspheres, nanoparticles microcapsules and eveRanoration of dichloromethane and  ethanol, the
cells such as erythrocytes. The characteristics ofmicrospheres formed were collected by filtratioings
microspheres containing drug should be correlatéll W ey paper, then washed 3 to 4 times with disdll
the required therapeutic action and are dictatethby |y ater and dried at room temperature for 24 hrserAft

materials and the methods employed in the 4t subsequently stored in a desiccilor.
manufacture of delivery syste[ﬁll

There are various approaches in delivering apm
therapeutics substance to the target site in aalted V
fashion. One such approach is polymeric microsghere
as drug carriers. Microspheres of biodegradable anc
non-biodegradable polymers have been investigated f
sustained release dosage forms depending on ihalir f
application. The mechanism of drug release is eithe
controlled dissolution or diffusion of drug and the
formulation is either as an encapsulated form
(microcapsules) or a matrix form (microspherd$).
Microspheres can be defined as solid, approximately
spherical particles ranging in size from 1 to 1Q0Q.
Microspheres are sometimes referred to as micro
particles.

Microspheres are multiparticulate drug delivery
systems which are prepared to obtain prolonged or
controlled drug delivery to improve bioavailability
stability and to target the drug to specific siteaa
predetermined rate. They are made of polymeric,ywax
or other protective materials that are biodegraslabl
synthetic polymers and modified natural producishsu Fig. 1. SEM photograph of Flupirtine maleate
as starches, gums, proteins, fats and waxes. Theaha microspheres (F1)

polymers include albumin and gelatin, the synthetic

i
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Table 1: Different type of for mulations

INGREDIENTS FORMULATIONS
F1 F2 F3 F4 F5
Flupirtine Maleate 50 mg 50mg 50 mg 50mMg 50 mp
Hydroxy propyl 50 mg 100 150 mg | 300mg| 250 mg
methyl cellulose mg
Ethyl cellulose 450 mg| 400 |350mg | 200 250 mg
mg mg

Ethanol 10 ml 10 ml 10 ml 10 ml 10 ml
Dichloromethane 10 ml 10 ml 10 ml 10 m 10 ml
Tween 80 0.25ul 0.25 |.||I 0.25 0.251  0.25ul
Distilled water 250 ml | 250 m‘ 250ml | 250 ml 250 m|

Evaluation of Microspheres
Percentageyield

Where, Wf and Ws are the weights of the floating an
settled microparticles, respectively.

The prepared microspheres were collected and wetighe Scanning electron micr oscopy™?

from different formulations. The measured weighswa

The shape and surface morphology of the

divided by the total amount of drug and polymers microspheres were examined using scanning electron

which were used for the preparation of the

microspheres to obtained percentage yield.
Weight of floating microspheres

x 100

Weight of drug + weight of polymer

Per centage Yield =

Drug entrapment efficiency™

To determine entrapment efficiency, 10.0 -mg

accurately weighted microspheres were crushed an
dissolved in 100.0 mL 0.1 N HCI. The microspheres

were kept to soak for overnight. After that theusioin
was filtered through 0.45 p membrane filter. After
appropriate dilution with 0.1 N HCI the drug cortten

was determined spectrophotometrically at 328 (nm).
Calculated drug concentration
% Drug entrapment efficiency = x 100
Theoretical drug concentration

Per centage Buoyancy!™"

Microspheres was spread over a surface of a USP XX
dissolution apparatus type Il filled with 900ml 0.1
mol/lit Hel containing 0.02% tween 80. The mediwn i
to be agitated with a paddle rotating at 50 rpmifar
hrs. The floating and the settled portion of miptosre

microscopy (JSM-6390, Japan). Microspheres were
dusted onto double-sided carbon dust, which was
placed onto a sample carrier in the shape of cgtind
After fixing the samples on the stubs, capture a
photomicrograph.

In-vitro drug release profile ™

A USP basket apparatus was used to stumyitro
ddrug release from microspherdsg:-vitro drug release
studies were carried out for all batches in USRe typ
dissolution test apparatus at 100 rpm and the
dissolution medium was 900 mL of 0.1 N HCI solution
Microspheres containing 100.0 mg of drug was used
for dissolution study. One mL of the aliquot was
withdrawn at predetermined intervals. Required
dilutions were made with 0.1 N HCI solution andéfil

the solution and analyzed for the drug content
spetrophotometrically (UV 1800, Shimadzu, Japan) at
1328 nm nm against suitable blank. Equal volumehef t
dissolution medium was replaced in the vessel after
each withdrawal to maintain sink condition.

Excipients and Active Compatibility Studies by FT-

IR Spectroscopy

will be recovered separately. The microsphere wasCompatibility of the drug with excipients was
dried and weigh. Buoyancy percentage was calculatetjetermined by FT-IR spectral analysis, this studisw

as the ratio of the mass of the microspheres #main
floating and the total mass of the microsphere.

Buoyancy (%) = X100

(Wf + Ws)

carried out to detect any changes on chemical
constitution of the drug after combined it with the
excipients.

Results and Discussion

The percentage yield of different formulation was i
range 69.09 to 27.09 % as shown in Table.no.2
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Table 2: Percentage Yield 4 46.85| 43.79 28.76 21.01 18.04

_ Per cent 5 57.48| 48.14 35.02 26.46 21.78

SNo. | Formulations |  yield (%) 6 67.31] 52.43 4165 29.03 23.89

7 73.43| 57.69 48.36 31.51 25.33

1 F1 §a:00 8 | 76.17] 6250 5506 3448 27.05

2 F2 46.36 9 78.47| 71.21 61.62 39.29 29.46

3 F3 44.90 10 80.87| 75.11 68.26 41.34 31.67
4 F4 30.18
5 F5 27.09

The drug entrapment efficacies of different
formulations were in range of 30-86.00 % w/w as
shown in Table no.3.

Table 3: Drug Entrapment

S/INo. | Formulation Drug entrapmegit
(Yow/w)
1 F1 85.87
2 F2 76.03
3 F3 68.46
4 F4 41.26
5 F5 31.07 10KV X270 50um 4528 MSMEMANITB
The percentage yields of different formulations evier Fig. 2: SEM photograph of Flupirtine maleate
range of 97.5-68.5 % as shown in Table 4. microspheres (F1)
Table 4: Per centage Buoyancy Kinetics modeling
S/No. | Formulation | % Buoyancy The drug release data was fitted to various
1 F1 975 kinetic equations such as Zero order, First ordet a
2 F2 91.0 Higuchi and Korsmeyer Peppas model. The Zero-order
3 E3 855 rate describes the systems where the drug relagsesr
4 F4 73.0 independent of its concentration. The First ordse r
5 S 68.5 describes the release from systems where the eeleas

rate is concentration dependent. Higuchi’'s model
describes the release of drugs from an insolublgixna
as a square root of a time-dependent process lmased

Scanning electron microscopy
The shape and surface morphology of the microsghere

were studied by SEM. The microspheres were ~° " . S
spherical in shape with no visible irregularities a Fickian dlffuglon._ Data sugges_ted the™NgRl" refjase
followed  diffusion  mechanism. Here these

shown in Figure.2 To observed surface morphology,]c lati h | | to Eirst
photographs were taken at higher magnification OrmuatioNIESS regression value nearer 10 gers

(10,000 X) and it was found that small pores were zero order.
observed at the surface which may be due to %01
evaporation of solvent during drying process. 801
In-vitro dissolution release profile 701
In-vitro study was performed by using USP 60 1 1
dissolution apparatus type I. The release was foand e 207 —rr
the range of to 80.87 t031.67 % at the end of K0 hr Q 40 -
The formulation F1 showed 80.87 % release at tlle en| =~ 20 "
of 10 hrs. 20 | ——FH
Form.— 10 =
Time F-1 | F2 | F-3 | F4 | F5 0 ‘
[hre] | A0 ¢ 4 68 W 12 14
1 14.96| 13.97 10.95 10.34 8.34 TIME
D
g ;22(1) gé?j ;igi 12% ié ;2 Fig. 3: Zero order plot for drug release kinetics for

formulation F1-F5
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for formulation F1-F5

Interpretation of FT-IR graphs
In following interpretations of drug and polymersne
of the either drug or polymers exhibits similar keat

F3 various stretching or deformation.

—<—F4
—r—F5

05
TIME

15

Table 6: FT-IR peaksexhibit by the drug, polymers and for mulation

Fig. 4: First order plot for drug release Kinetics

Thus, it was

concluded that no polymers interact with drug selit

Hence formulation with these drugs in combination
with these polymers should be possible and maintain
stability and also not resulting in any kind of ity

due to interaction, if it exits

Type of stretching /bending Drug Ethyl Cellulose | HPMC Fy
O-H str Interm/Intra Molecular 3483.56/ 3338.18 23428 3475.52/ 3461.20 3423.92
C-H str. 2864 2925.21 2887.72 2943.6/1
O-H str P (OH) 1279.84 1031.88 1342.56 1306.8[7
C=Ostr s - iv42.68 Wl ----—-—-—-—-- | -
C-O str 1409.10 1433.23 1250.64
C-O-C str 1118.12 1180.53 1106.27 1119.27
C=C str 2232.74 1417.14 1608.34 1624.98
C-C str/def 1280.42 | e 1504.91 1591.74
C-H def 1437.82 1430.26 1445.98 1434.55
Q
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Figj. 5: IR spectra of puredrug Flupirtine maleate

(Sample)
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Fig. 6: IR spectra of Flupirtine Formulation
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