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Abstract

In present study comparative study of Levetiracetam loaded microspheres using Ethyl cellulose as
synthetic and Sodium alginate as natural polymers was done. Solvent evaporation and ionic gelation
technique has been successfully employed to produce Levetiracetam loaded ethyl cellulose and sodium
alginate microspheres with optimal drug encapsulation that sustained the drug release over a period
oftime. Based on the preformulation studiesE1 to E4 and S1to S4 batcheswere prepared usingselected
polymers. Prepared microspheres were evaluated for the percentage yield, drug content, drug
entrapment efficiency and in-vitro dissolution test. The data obtained from the In-vitro release showed
highly correlated with Korsmeyer-Peppas model and Regression was found to be 0.9957 with 1.2 as a
nvalue. The release kinetic study has shownthatdrugrelease from microspheres follows the Korsmeyer
Peppas as the drug release occurs super case Il transport with erosion. For optimised formulation the
drug entrapment efficiency was 91.5%, Percentage yield was 77.3%, Drug content 85.7% Comparison
was made between the best formulations E3 & S3 of microspheres prepared by using Ethyl cellulose as
synthetic and Sodium alginate as natural polymers respectively. Among these formulations
microspheres prepared by using ethyl cellulose as polymer found to be best formulation with highest
drug content of 85.7%, entrapment efficiency of 91.5%, Percentage yield of 77.3% and in-vitro drug
release 88.55% for 16 hours and ethyl cellulose polymers was found to be the best formulation for the
preparation of novel drug delivery system for Levetiracetam. While control of drug release profile has
been a major aim of pharmaceutical research and development of past decade, control of GI transmit
profile could be the focus of next few decades and might results in the availability of products with
better therapeutic possibilities and substantial benefits for patients. Dosing frequency and loss of drug
also reduced by theuse of suchtype formulations and the bioavailability of drugs canalso beincreased.
All the above studies reveal that the microsphere can serve as an ideal drug delivery system for
Levetiracetam loaded microspheres. Further studies can be done on the stability on Levetiracetam
loaded microspheres and the improvement in therapeutic efficacy due to the targeting effort on to the
specific receptor sites.
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The constraints associated with conventional
dosage forms and classical oral drug delivery
systems is leading the pharmaceutical community
towards a new era of drug delivery systems i.e.,
Novel Drug Delivery Systems (NDDS). The
concept of targeted drug delivery, indeed, as a
subset of NDDS is being investigated substantially
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nowadays. However, the concept of targeting is not new to the drug delivery domain. It dates back to
1906, when sir Paul Ehrlich, postulated the concept of ‘magic bullet’ and laid down the foundation of
a new paradigm in the field of drug delivery [1]. Thenceforth, the concept has been evolving
continuously, with newer and innovative approaches adding on to the existing knowledge.

Targeting refers to the selective accumulation of cargo in organs, tissues, cells or intracellular
structures by systemic or local drug delivery [2]. The preferential accumulation of the drugs at the
targeted site spares the rest of the healthy tissues of the body and increases the therapeutic index of the
drug, thus improving the overall treatment outcome [3]. Targeting a drug delivery system, either
passively or by specific means requires the use of carriers such as nanoparticles, liposomes, micellar
systems, microspheres etc [4].

The growing number of studiesin the recent years, illustrating the potential use of microspheres as
drug delivery carriers for targeted delivery has attracted the attention of researchers across the globe.
Microspheres are free-flowing particles ranging between 1 um and 1000 um and are capable of
delivering the therapeutics with a satisfactory sustained release/controlled release profile [5]. They are
matrix particles in which the actives are homogeneously distributed in the polymeric network. They are
capable of encapsulatingsmall molecules, proteins/peptides and nucleic acids [6]. The high translational
efficiency and clinical success rate compared to nanoparticles give them an upper-hand over
nanoparticulate drug delivery systems [7]. They provide several advantages over conventional dosage
forms like enhanced solubility of poorly soluble drugs, protection of drugs from enzymatic and
photolytic degradation, decreased dosing frequency, improved bioavailability, providing controlled
release profile, reduction in dose and drug toxicities, etc [8]. They can be manufactured by various
techniques including solvent evaporation [9, 10], spray drying [11, 12], phase separation [13] and
polymerization [14].

The currently marketed microsphere formulations are available as long-acting injectable depots
which provide controlled release of the encapsulated drug over a specific period of time. Most of these
formulations containhormonal analogues as the encapsulated drugs [15]. Apartfrom hormones, several
other drugs acting on central nervous system and some opioid antagonists are also available as
microsphere formulations for several applications [16]. Unfortunately, microspheres for targeted
delivery of the drugs are not available in the market till date. However, a lot of research is currently in
progress where these carriers are being explored for their applications in Targeted Drug Delivery
System (TDDS). Indeed, several ongoingclinical trials on microspheres encapsulatinganticancer drugs
like doxorubicin (DOX) and irinotecan for colon cancer, rectal cancer and hepatocellular carcinoma are
the proofs which showcase the potential of microspheresto be used in targeting drugs to desired
locations [17, 18].

Levetiracetam is an antiepileptic drug which acts by attach to specific sites (SV2A) on surface of
nerve cells and supress the abnormal activity of the nerve cells in the brain and prevent the spread of
signals that causes seizures.

The aim of this work is to formulate and develop oral microspheres containing Levetiracetam to
improve bioavailability and reduce the dose frequency by using carriers Sodium Alginate and Ethyl
Cellulose.

To overcome the problem associated with conventional dosage form, microspheres were formulated
using suitable polymers which shows controlled release and reduce the dose frequency.

Hence an attempt was made in the present study to deliver the drug in the form of microspheres.
Smaller amount of drug is sufficient to elicit the pharmacological response for longer period of time.
Moreover, first pass metabolism can be minimized and the utilization of the drug delivery. This would
be advantageous over conventional solid dosage forms.
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To achieve this goal various prototypic trails were taken and evaluated with respect to the various
quality parameters such as bulk density, tapped density, carr’s index, angle of repose, swelling index,
particle size determination, scanning electron microscopy and In-vitro drug release studies were done.
MATERIALS AND METHODS

Table 1. List of materials used in the formulation

S.N. [ List of chemicals Manufacturing company/Suppliers
1 Levetiracetam Micro labs, bangalore.
2 Sodium alginate Modern Scientific, Coimbatore
3 | Ethyl cellulose Precision Scientific, Coimbatore
4 | Calcium chloride Nice Chemicals PVT LTD
5 Ethyl acetate Precision Scientific, Coimbatore
6 | Sodium carboxymethyl cellulose Nice Chemicals PVT LTD

EXPERIMENTAL WORK
Methodology
Preparation of phosphate buffer pH 7.4

Phosphate Buffer pH 7.4
Placed 50 ml of 0.2M potassium di hydrogen phosphate in 200 ml of volumetric flask, added 39.1 mli
of 0.2M NaoH and diluted with distilled water up to 12000 ml.

Potassium Dihydrogen Phosphate (0.2M)
Weighed 27.218 grams of potassium dihydrogen phosphate and dissolved in 1000 ml of water.

Sodium Hydroxide Solution (0.2M)
Weighed 8 grams of sodium hydroxide pellets and dissolved in 1000 ml of water.

Determination of Amax

A solution of Levetiracetam containingthe concentration 10 pg/mlwas preparedin pH 7.4 phosphate
buffer and UV spectrum was taken using double beam spectrophotometer. The solution was scanned in
the range of 200-400 nm. Wavelength maximum absorption of Levetiracetam was found to be 221 nm.

Standard Graph of Levetiracetam in Phosphate Buffer pH 7.4

100 mg of Levetiracetam was dissolved in 100 ml of phosphate buffer pH 7.4 which contains the
concentration 1000 pg/ml. From this 10 ml was transferred and made to 100 ml with phosphate buffer
pH 7.4 which contains the concentration of 100 pg/ml. from this 10 ml was transferred and made to 100
ml with phosphate buffer pH 7.4 which contains the concentration of 10 pg/ml.

From this 1 ml to 10 ml were pipetted out and made up to 10 ml with phosphate buffer pH 7.4 to get
solution of concentration ranging from 1 pg/ml-10 pg/ml. The absorbance of these samples was
analysedby using UV-Visiblespectrophotometer at221 nm against reference solution phosphate buffer
7.4 as seen in Table 1 and Table 2.

METHOD OF PREPARATION
Preparation of Levetiracetam Microspheres by Solvent Evaporation Method

The preparation of microspheres using organic solvent (ethyl acetate), stirring speed (700 rpm), and
organic to aqueous ratio (1:10). Ethyl cellulose was taken in a crucible is dissolved in ethyl acetate to
form a homogenous solution. Levetiracetam was added to the homogenous solution and mixed
thoroughly. Dispersion was then added as a thin stream to 100 ml of aqueous mucilage of 0.5% sodium
CMC contained in a 250 ml beaker while being stirred at 700 rpm to emulsify the added dispersion as
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a fine droplet. The solvent removal was achieved by continuous stirring at room temperature for three
hours to produce spherical microspheres. The microspheres formed were collected by filtration and
washed repeatedly with distilled water. The product was then air dried as seenin Table 3 and Table 4

Preparation of Levetiracetam Microspheres by lonotropic Gelation Technique

The preparation of microspheres using calcium chloride concentration. Levetiracetam loaded
microspheres were prepared by dissolving sodium alginate in distilled water by gently heating it on
using magnetic stirrer to get a bubble free solution comprising different concentrations (1% to 4%).
Levetiracetam was accurately weighed and dissolved in methanol and added to the polymeric solution
to form a clear solution. The dispersions were sonicated for 30 min to remove any air bubbles that may
have been formed during the stirring process. The homogenous dispersion was added dropwise via a
20-gauge hypodermic needle fitted with a syringe into 50 mL of 4 % solution of gelling agent CaCl,
being stirred at 200 rpm for 10 min. The droplets from the dispersions instantaneously gelled into
discrete Levetiracetam-alginate matrices upon contact with the solution of gelling agents. The formed
alginate microspheres were further stirred in the solution of gelling agents for an additional 1 h. On
expiration, solution of gelling agent was decanted and the microspheres were washed with distilled
water. The microspheres were filtered and dried at 50°C as seen in Table 3 and Table 4.

RESULTS AND DISCUSSION
Calibration Curve of Levetiracetam

Different concentrations of Levetiracetam from 1 to 10 pg/ml were prepared and the absorbance was
taken at 221 nm against pH 7.4 phosphate buffer and graph was plotted between concentration and
absorbance as shown in Figure 1.

Table 2. Composition of Ethyl cellulose containing Levetiracetam

Formulations Ratio
El 11
E2 1:2
E3 1:3
E4 1:4

Table 3. Composition of

Formulation Ratios
S1 11
S2 1:2

Table 4. Calibration curve of levetiracetam.

S.N.

Concentration

Absorbance

1 0

0

0.015

0.029

0.4
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0.063

0.072

0.085
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Data for Calibration Curve of Levetiracetam
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Drug Excipient Compatibility Studies

Drug-excipient compatibility is confirmed by FTIR Spectroscopy for which, FTIR spectra of
Levetiracetam, ethyl cellulose, sodium alginate alone was compared with FTIR spectrum of physical
mixture of Levetiracetam, ethyl cellulose, sodium alginate. The spectrum of Levetiracetam showed a
characteristic peaks at 3357 cm™ (N-H Stretching), 2891 cm™ (C-H Stretching), 1425 cm™ (C-H
Bending) 1082 cm® (C-N Stretching) Indicating purity of the drug. The Characteristic peaks of
Levetiracetam were prominently absorbed in FTIR spectra of physical mixture (Levetiracetam + Ethyl
Cellulose, Levetiracetam + Sodium Alginate) with slight shift in their positions as seen in Table (5-10).

The result indicates that there wasno chemical incompatability between drug and polymer as all the
characteristic IR peaks related to pure drug were also appeared in the IR Spectrum of the formulation
as shown in Figures 2—6.

0.14 4 y =0.0121x

R* =D.9988
0.12 4

0.1 4

absorbance
o
[}
[¢:]

o T T : . . ;
0 2 4 & B 10 12
concentration in meg/ml
Figure 1. Calibration curve of Levetiracetam.

Table 5. Data for levetiracetam FTIR.

S.N.| Peaks Groups Stretching/
deformation
1 3357 | N-H (amine) Stretching
2891 | C-H (alkane) Stretching
3 1425 | C-H (alkane) Bending

Table 6. Data for ethyl cellulose FTIR.

S.N. Peaks Groups Stretching/
deformation
1 3460 O-H (Alcohol) Stretching
2 2975 C-H (Alkane) Stretching
3 1059 C-0O-C (Ether) Stretching
4 1378 C-H (Alkane) Bending

Table 7. Sodium alginate

S.N. Peaks Groups Stretching/
deformation
1 3431 O-H (Acid) Stretching
2 1506 C=0 (Carbonyl) | Stretching
3 1410 C-H (Alkane) Stretching
4 1117 C-H (Ether) Stretching

© STM Journals 2024. All Rights Reserved



Development and Assessment of Levetiracetam Microspheres Utilizing Synthetic

Sowjanya and Saritha

—lg'L8al

— BE6YY
o - z6'TVS
- C = ]
- — = ——05'5€9
16504
R I —— 181 -]
e ——yeeee
- e ——0C'BE
- ZSEIOL
_ S — . 962904
— BYZZLL
8L89L1
SZTOLZL
i 8L E8ZL
LY.
_ 0E'SZYL
— 668l
—— 2672}
50 4202
997902
SSGLIZ
188LZZ
£0 8622
yo0LYE
061462
596592
Zh 1oLT
o se'esLz
0l '1682
— 09 Y062
; == ——8ZOP6T
I B
——15'P0ZE
——ZZ'6EZE
91562
¥8250¢
29 956E
[=]1 | u (=] w
= = ~ =) ~ a 2

750

2000

l - | | |
3750 3500 3250 3000 2750 2500 2250

I
4000
Figure 2. FTIR curve of levetiracetam.

© STM Journals 2024. All Rights Reserved 6



International Journal of Biomedical Innovations and Engineering
Volume 2, Issue 1

T

Z5TTIT

~LL 0522

—OrTiel

— 18218

L AELL
S TTBT IR

e
——500ere

188501
— 85604

T "I"'"'!'_'I"—[" 1
500

|
750

-

LI r T
1000

S L B e e
2000 1750

2250

| L

2500

T 1

I
2750

|
3500

[
3750

125
%T
100
75
50
25

4000

=25 -

1/em

Figure 3. FTIR curve of ethyl cellulose.

© STM Journals 2024. All Rights Reserved 7



Development and Assessment of Levetiracetam Microspheres Utilizing Synthetic Sowjanya and Saritha

L
T
1/em

P L
=}
_< 0L 2
~— ) T g
- =1
[ Al
T e -
[ 2
00k s
-
= ——yvEREs |
b £20LpL —
T o
——0g'905H —8
== —
e |
- e —VT'9ISL =
U T
S ,I__"'_'
— [
-
e o
b JE—y )
£ =
< r
i
Y
——6Z'9361 I
Y —a
LN
| — etz
o
[Ty ]
£ vezz &S
o
LS
uw
|~
—867042 L
L8
——TS L i
— o~
——gecesz B
1 [5)
——08'5¢82 = =
\ S =]
=
[ @
. & —
- 3+
r [
. o K=
e —§ ©
- L c
— — >
~ [ =
\, ——EFIEVE _8
; 50°097¢ o &
A ——60'987E a3
o 0 Y—
T L m o
—— L o
= >
B - =
_ =
= s o
—_— _ ™ —
—_ E
e — m
= L L
; L <
< =] H
K S [5)
1 8 S
. = S
o - o o o o o o (=)
I ES o = @ © = o~ Lt

© STM Journals 2024. All Rights Reserved 8



International Journal of Biomedical Innovations and Engineering
Volume 2, Issue 1

— —ERLZ}
= T—5TIE

E—— YT

L6'PLEL

—&5TLIT

—82'5192

L ——8rITre
——BOESHE

— -
3 —EvOUE

=
¥
-

——64'818¢

_W'N’.'.ir

120
%T
00
80
60
40
20

1lem

Figure 5. FTIR curve of drug + ethyl cellulose

© STM Journals 2024. All Rights Reserved 9



Development and Assessment of Levetiracetam Microspheres Utilizing Synthetic

Sowjanya and Saritha

1fem

-3
[ o
—un
M~
=]
o
S
-
— = ——GEE [
88221 [
—sageit L
- —1Z 2L - o
—— —&
e e -
e I
o S— L
— = ——GL'6Zrl I
- == F o
B —— L&'8avL Ls
- 0
- _ —
e —Y
— —rL'2894
e - o
— [
— ~
— - _ i
——BOZLEL F o
' -1
—— 01802 S
—— 158902 L
—eiigiT [
5SS i
—805122 F o
! J—
—£1'90e bt
821522 N
——zeEre L
05 vLve o
5L vEE ~8
N
850852
——0'F0LT 2
- -Leae @
o™
——8TovsT ! o3
. o +—
[ o T EB5Z —8 <
T~ L@ =
— =
— =
—_— [
T —szsie L e
7 . S
S ——iesEze LB =
o™
. e o
—69'L08E = o
e n
T — £Lo9ee r +
- L o
) [=] >
-8 =
L@ ©
Y
o
i ’ = (5]
- .2
e 8 =
-« kS
: 81908 by
T ——oweses i =
LL
- .
SPFQRART, -
T T = ({o]
| ’ L3 h)
< = (=1 o o et
N = =4 @ @ = 4 (= g. 5
(@)
LL
© STM Journals 2024. All Rights Reserved 10



International Journal of Biomedical Innovations and Engineering
Volume 2, Issue 1

Table 8. Drug + ethyl cellulose.

S.N. Peaks Groups Stretching/

deformation
1 3459 O-H (Alcohol) Stretching
2 2975 C-H (Alkane) Stretching
3 1746 C-O-C (Ether) Stretching
4 2897 C-H (Alkane) Bending
5 3421 N-H (Amine) Stretching
6 1068 C-N (Amine) Stretching

Table 9. Levetiracetam + sodium alginate.

S.N. Peaks Groups Stretching/

deformation
1 3360 N-H (Amine) Stretching
2 2891 C-H (Alkane) Stretching
3 1429 C-H (Alkane) Bending
4 1085 C-N (Amine) Stretching
5 1122 C-H (Ether) Stretching
6 1489 C=0 (Carbonyl) Stretching

Table 10. Micromeritic properties.

Formulation | Bulk density | Tapped density Carr’s Hausners’s Angle of
code (g/cc) (g/cc) compressibility (%) ratio repose
Ex 0.426 0.477 10.69 1.12 24.59°
=) 0.422 0.473 10.78 1.12 24.53°
Es 0.433 0.486 10.91 1.12 24.29°
E4 0.512 0.598 14.38 1.18 27.54°
S1 0.519 0.623 16.69 1.20 28.51°
S 0.513 0.634 19.21 1.23 29.41°
S3 0.546 0.650 16.01 1.19 28.52°
S4 0.539 0.643 16.17 1.19 28.32°

Evaluation of microsphere:

Drug entrapment, Percentage Yield and Drug Content

The prepared microsphere using ethyl cellulose as a synthetic polymer of four formulations E1-E4
were evaluated for percentage yield, drug content, entrapment efficiency. The drug content results for
E1, E2, E3 and E4 was found to be 57.2%, 72.4%, 85.7% and 76.1%. Entrapment efficiency of E1, E2,
E3 and E4 was found to be 64%, 74.9%, 91.5% and 72%. Percentage yield of E1, E2, E3 and E4 was
found to be 67.2%, 61.9%, 77.3% and 65.1%.

The prepared microsphere using sodium alginate as a Natural polymer of four formulations S1 — $4
were evaluated for percentage yield, drug content, entrapment efficiency. The drug content results for
S1, S2, S3 and S4 was found to be 61.7%, 75.5%, 81.1% and 83.3%. Entrapment efficiency of S1, S2,
S3 and S4 was found to be 60.4%, 79.3%, 80.2% and 78.5%. Percentage yield of S1, S2, S3 and $4 was
found to be 59.9%, 64.4%, 69.7% and 61.1%.

The best formulation of microsphere using ethyl cellulose and sodium alginate polymers, were found
to be E3 and S3 respectively. A comparative study was done among the best formulation.

© STM Journals 2024. All Rights Reserved 11
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The percentage yield of both the best formulation were compared. The percentage yield of E3 and
S3 formulation was found to be 77.3%, 69.7% respectively. Out of two best formulations E3
formulation yielded highest result.

The drug content of both the best formulation were compared. The drug content of E3 and S3
formulation was found to be 85.7%, 91.7% respectively. Out of two best formulations E3 formulation
yielded highest result.

The entrapment efficiency of both the best formulation were compared. The entrapment efficiency
of E3 and S3 formulation was found to be 91.5%, 80.2% respectively. Out of two best formulations E3
formulation yielded highest result as seen in Tables 11-13.

Table 11. Data for entrapment, percentage yield and drug content of levetiracetam microspheres.

Formulation Percentage | Drug content Drug
code yield (%) entrapment

(%) (%)

Ex 67.2 57.2 64
E2 61.9 72.4 74.9
Es 77.3 85.7 91.5

Es 65.1 76.1 72
S1 59.9 61.7 60.4
Sz 64.4 75.5 79.3
Ss 69.7 81.1 80.2
S4 61.1 83.3 78.5

Table 12. Dissolution profile of ethyl cellulose microspheres

Cumulative % Of Drug Release

Time E1 E2 E3\ Ea

(Hr)
0 0 0 0 0
0.5 7.47 5.94 5.95 5.2
1 14.85 11.9 9.69 10.41
2 21.6 18.60 15.62 16.39
3 28.26 26.03 22.31 238
4 37.17 32.72 29.75 31.98
5 46.08 44.62 39.42 38.67
6 55.8 46.11 44.62 43.88
7 66.15 51.31 50.58 49.09
8 75.87 55.78 55.04 54.3
9 83.34 59.5 60.25 58.76
10 88.47 66.2 63.97 62.48
11 91.44 72.14 73.63 71.4
12 92.97 78.09 76.61 75.86
13 84.79 82.56 81.07
14 90.79 84.8 83.3
15 92.22 86.27 84.79
16 92.97 88.55 87.77

© STM Journals 2024. All Rights Reserved 12
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Table 13. Dissolution profile for sodium alginate microspheres

Cumulative % Of Drug Release

Time (Hr) S1 S2 S3 Sa

0 0 0 0 0

0.5 7.43 5.95 6.69 5.2
1 15.61 12.64 14.13 11.9
2 21.56 19.33 20.83 17.85
3 28.26 23.8 26.78 23.05

4 40.16 29.75 38.67 29
5 45.37 40.9 44.62 38.67
6 55.04 45.37 53.55 44.62
7 63.96 52.07 62.48 51.32
8 75.12 56.52 72.89 55.78
9 81.81 60.25 77.01 59.5
10 87.77 66.94 81.81 72.14
11 90.74 72.9 86.27 78.84
12 92.22 79.58 89.25 84.79
13 92.97 86.27 90.73 89.25
14 90.74 91.49 90.74
15 91.49 92.22 91.49
16 92.22 92.97 92.22

Scanning Electron Microscopy
Shape and surface characteristics of microspheresexamine by scanning electron microscopy analysis
as seen in Figure 7 and Figure 8.

The morphological characterization of the best formulation of natural and synthetic microsphere were
examined by SEMwith suitable magnification. Itrevealed that best formulation of natural and synthetic
microsphere were more or less spherical with rough surface shown in Figure 9 and Figure 10.

In-vitro Dissolution Studies
In-vitro drug release studies of both the formulation were compared.

On comparison E3 formulation was showing sustained release for 16 hours with drug release rate of
88.5% when compared to S3 formulation which was sustained for 16 hours with 92.9% drug release.

100 um EHT = 10.00 kV
WD = 10.5 mm

Signal A= SE1

Mag= 250X ﬁ
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EHT = 10.00 kV Signal A= SE1
WD = 11.0 mm Mag= 10.00 KX

2pm EHT = 10.00 kV Signal A= SE1
WD = 11.0 mm Mag = 10.00 K X

200 ym EHT = 10.00 kV Signal A= SE1
WD=11.0mm Mag= 100X
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100 um EHT= 10,00 kV Signal A = SE1
WD = 10.5 mm Mag= 250X

24m EHT = 10.00 kV Signal A= SE1
WD = 10.5 mm Mag= 5.00KX

100 +
a0
80
70
60
50
40
30
20
10

0 T T T 1
0 5 10 15 20

Time T (Hrs)
Figure 9. Percentage drug release for formulation E1 to E4.
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——FE3
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% Cumulative drug release
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(Hrs)
(Hrs)
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100 ~

=$=51 (Hrs)
=f=52 (Hrs)

S3 (Hrs)
=3é=54 {Hrs)

%Cumulative drug release

0 5 10 15 20
Time T (Hrs)
Figure 10. Percentage drug release for formulation S1 toS4.

Table 14. Kinetic data of best formulations

Formulation Zero order First order Higuchi Peppas
Code plot plot plot plot
(R?) (R% (R% (R?)
E3 0.960 0.975 0.987 1.2
S3 0.870 0.984 0.976 1.3

Among the two best formulations microsphere prepared using ethyl cellulose as a synthetic polymer
was foundto be the best formulation of Levetiracetam microsphere with the drug release of 88.5% for
16 hours.

Release Kinetics

Data obtained from in-vitro release studies were fitted to various kinetics equations (zero-order, first-
order, Higuchi models and kormeyer-peppas plot) to find out the mechanism of drug release from
microspheres. The rate constants were also calculated for the respective models.

E3 formulation of microspheres using ethyl cellulose as synthetic polymer followed Korsmeyer-
Peppas plot with super case Il transport mechanism. S3 formulation of microspheres using sodium
alginate polymer followed Korsmeyer-Peppas plot with super case Il transport mechanism as seen in
Table 14.

SUMMARY AND CONCLUSION

Microspheres are one of the most promising sustained drug delivery systems. Microspheres are one
of the most promising controlled and targeted drug delivery systems. The present study signifies the
utility of microspheres in retarding the drug release. This may in turn reduce the frequency of dosing,
thereby improving the patient compliance.

In present study comparative study of Levetiracetam loaded microspheres using Ethyl cellulose as
synthetic and Sodium alginate as natural polymers was done.

Solvent evaporation and ionic gelation technique has been successfully employed to produce
Levetiracetam loaded ethyl cellulose and sodium alginate microspheres with optimal drug
encapsulation that sustained the drug release over a period of time.

Based on the preformulation studies E1 to E4 and S1 to S4 batches were prepared using selected
polymers. Prepared microspheres were evaluated for the percentage yield, drug content, drug
entrapment efficiency and in-vitro dissolution test.
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We obtained good yields of microspheres with adequate encapsulation efficiency, with the highest
for Levetiracetam loaded microspheres. The drug content and entrapment efficiency were good forall
formulations. Among all formulations E3 shows better properties.

From the SEM study, it was observed that microspheres were spherical and fairly rough surface.

The formulations have shown good drug release in simulated intestinal medium, which is the desired
medium for drug absorption. In addition, the release continues at a constant rate in this medium. All the
formulations were evaluated different kinetic models like Zero order, First order, Higuchi matrix and
Korsmeyer Peppas equation. The data obtained from the In-vitro release showed highly correlated with
Korsmeyer-Peppas model and Regression was found to be 0.9957 with 1.2 as a n value.

The release kinetic study has shown that drug release from microspheres follows the Korsmeyer
Peppas as the drug release occurs super case Il transport with erosion.

Ethyl Cellulose is found to be abest polymer for preparing the Levetiracetam microsphereswith high
entrapment efficiency, drug content, percentage yield and sustained release for 16 hours

The formulations were found to be linear in kinetic models and E3 was selected as optimised
formulations and shows 88.55% of drug release after 16 hours.

For optimised formulation the drug entrapment efficiency was 91.5%, Percentage yield was 77.3%,
Drug content 85.7%

Comparison was made between the best formulations E3 & S3 of microspheres prepared by using
Ethyl cellulose as synthetic and Sodium alginate as natural polymers respectively. Among these
formulations microspheres prepared by using ethyl cellulose as polymer found to be best formulation
with highest drug content of 85.7%, entrapment efficiency of 91.5%, Percentage yield of 77.3% and in-
vitro drug release 88.55% for 16 hours and ethyl cellulose polymers was found to be the best
formulation for the preparation of novel drug delivery system for Levetiracetam.

While control of drug release profile has been a major aim of pharmaceutical research and
development of past decade, control of Gl transmit profile could be the focus of next few decades and
might results in the availability of products with better therapeutic possibilities and substantial benefits
for patients.

Dosing frequency and loss of drug also reduced by the use of such type formulations and the
bioavailability of drugs can also be increased.

All the above studies reveal that the microsphere can serve as an ideal drug delivery system for
Levetiracetam loaded microspheres.

Further studies can be done on the stability on Levetiracetam loaded microspheres and the
improvement in therapeutic efficacy due to the targeting effort on to the specific receptor sites.

REFERENCES

1. Reddy BV, Krishnaveni K. Formulation and evaluation of efavirenz microspheres. Der Pharmacia
letters. 2015; 7(6):1-9.

2. Thanoo BC, Sunny MC, Jayakrishnan A. Cross-linked chitosan microspheres: preparation and
evaluation as a matrix for the controlled release of pharmaceuticals. Journal of pharmacy and
pharmacology. 1992 Apr; 44(4):283-6.

3. SahilK, AkankshaM, PremjeetS, Bilandi A, Kapoor B. Microsphere: Areview. Int. J. Res. Pharm.
Chem. 2011;1(4):1184-98.

© STM Journals 2024. All Rights Reserved 17



Development and Assessment of Levetiracetam Microspheres Utilizing Synthetic Sowjanya and Saritha

10.

11.

12.

13.

14.

15.

16.

17.

18.

Virmani T, Gupta J. Pharmaceutical application of microspheres: an approach for the treatment of
various diseases. Int J Pharm Sci Res. 2017; 8(8):3253-60.

Li SP, Kowarski CR, Feld KM, Grim WM. Recent advances in microencapsulation technology and
equipment. Drug Development and Industrial Pharmacy. 1988 Jan 1; 14(2-3):353-76.
Kreuter J, Nefzger M, Liehl E, CzokR VR. Microspheres—A Novel Approach in Drug Delivery
System. J Pharm sci. 1983; 72:1146.

Margel S, Wiesel E. Acrolein polymerization: monodisperse, homo, and hybrido microspheres,
synthesis,mechanism, and reactions. Journal of Polymer Science: PolymerChemistry Edition. 1984
Jan; 22(1):145-58.

Wakiyama N, Juni K, Nakano M. Preparation and evaluation in vitro of polylactic acid
microspheres containing local anesthetics. Chemical and Pharmaceutical Bulletin. 1981 Nov 25;
29(11):3363-8.

Patel NR, Patel DA, Bharadia PD, Pandya V, Modi D. Microsphere as a novel drug delivery.
International Journal of Pharmacy & Life Sciences. 2011 Aug 1; 2(8).

Toshio Y, Mitsuru H, Shozo M, Hitoshi S. Specific delivery of mitomycin c to the liver, spleen and
lung: Nano-and mlcrospherical carriers of gelatin. International Journal of Pharmaceutics. 1981
Apr 1;8(2):131-41.

Patel NR, Patel DA, Bharadia PD, Pandya V, Modi D. Microsphere as a novel drug delivery.
International Journal of Pharmacy & Life Sciences. 2011 Aug 1;2(8).

Herfarth H, Obermeier F, Andus T, Rogler G, Nikolaus S, Kuehbacher T, Schreiber S. Improvement
of arthritis and arthralgia after treatment with infliximab (Remicade) in a German prospective,
open-label, multicenter trial in refractory Crohn's disease. The American journal of
gastroenterology. 2002 Oct 1;97(10):2688.

KavitaK, Ashvini VR, Ganesh NS. Albuminmicrospheres. Uniquesystemas drugdelivery carriers
for non steroidal anti-inflammatory drugs. Int J Pharm Sci Rev Res. 2010; 5(2):10.

Virmani T, Gupta J. Pharmaceutical application of microspheres: an approach for the treatment of
various diseases. Int J Pharm Sci Res. 2017; 8(8):3253-60.

Gullotti E, Yeo Y. Extracellularly activated nanocarriers: a new paradigm of tumor targeted drug
delivery. Molecular pharmaceutics. 2009 Aug 3; 6(4):1041-51.

Alagusundaram M, Chetty MS, Umashankari K, Badarinath AV, Lavanya C, Ramkanth S.
Microspheres as a novel drug delivery system: A review. Int J Chem Tech Res. 2009 Jul; 1(3):
526-34.

Rathore B, Yadav A, Nayak G, Saraogi GK, Singhai AK. A review on microspheres as drug
delivery carriers for management of diabetes mellitus. International journal of pharmacy & life
sciences. 2012 Oct 1; 3(10).

Prasad BS, Gupta VR, Devanna N, Jayasurya K. Microspheres as drug delivery system-a review. J
Glob Trends Pharm Sci. 2014; 5(3):1961-72.

© STM Journals 2024. All Rights Reserved 18



