Indian J. Pharm. Biol. Res. 2014; 2(1):68-75
CODEN (USA): IJPBO7 ISSN: 2320-9267
Indian Journal of Pharmaceutical and Biological Resarch (IJPBR)

Journal homepag&mww.ijpbr.in

Original Research Article

Implementation of time release technology in formuwdtion development and

evaluation of sustained release tablet of Lornoxica

Kodalkar Swapnil J**, Khutale Rohan A', Salunkhe Sachin § Mali Sachin §, Nadaf Sameer 3
!Department of Pharmaceutics, Gourishankar Institute of Pharmaceutical Education and Research, Limb, Satara, Maharashtra,
India.

?Department of Quality Assurance, Bharati Vidyapeeth College of Pharmacy, Near Chitranagari, Kolhapur, 416 013, Maharashtra,
India.

3Department of Pharmaceutical Technology, Bharati Vidyapeeth College of Pharmacy, Near Chitranagari, Kolhapur, 416 013,
Maharashtra, India.

ARTICLE INFO: ABSTRACT

Article history: In present study, the attempts have been madertoufate sustained release tablets of
Received: 2 March 2014 lornoxicam by direct compression method. Basediscogity grades different proportions of
Received in revised form: hydrophilic polymers (HPMC K4M, HPMC K15M, HPMC K@OM) are used for preparation
10 March 2014 of lornoxicam sustained release matrix tablet. hey excipient mixtures were subjected to
Accepted: 16 March 2014 preformulation studies comprising of micromeritioperties. The tablets were subjected to

Available online: 20 March 2014 various studies like as physicochemical studiesyiiro drug release, kinetic studies, etc.
FTIR studies shown there was no interaction betwekng and polymers. The

Egr);]vg)iirg;n physicochemical properties of tablets were founthiwithe limits. Lornoxicam is a first

Sustained release generation analgesic, inflammatory & antipyreticemig used in relieving symptoms of
Matrix tablets osteoarthritis, rheumatoid arthritis, ankylosin@msgylitis, acute sciatica and low back pain.
Direct compression From developed formulations batch F1 have showw peder drug release behavior and

prolong drug release over a period of 12 h whicls wlaemed as suitable and optimum
formulation for sustained drug delivery. Resultshd present study indicated the suitability
of the low viscous polymer in the proportion of dmpolymer) 1:1 in the preparation of
sustained release formulation of lornoxicam.

1. Introduction formulation is needed because of its short biolgialf-life of
3.0-5.0 h and also to minimize the gastrointestdisiurbances
Lornoxicam belongs to Non-Steroidal Anti-inflammtdDrug  such as peptic ulceration. Due to very poor stitytin acidic
(NSAID) of the oxicam class. It has analgesic, -anti conditions lornoxicam remains in contact with thensach wall
inflammatory and antipyretic properties. Lornoxicésrused as for a long period which might lead to local irritt and
NSAID in relieving symptoms of osteoarthritis, rineatoid ulceration [2, 3].
arthritis, ankylosing spondylitis, acute sciaticadalow back The oral route is the route most often used foriagtnation of
pain. Like other NSAIDs, lornoxicam inhibits proglandin  drug. Tablets are the most popular oral formulatigailable in
biosynthesis by blocking the enzyme cyclooxygenasehe market and are preferred by patient and phasiciin long
Lornoxicam inhibits both isoforms in the same conc&ion term therapy for the treatment of chronic diseasadition,
range in the ratio of COX-1 inhibition to COX-2 ibition is  conventional formulations are required to be adstémed in
1:1. Lornoxicam is absorbed rapidly and almost detefy from  multiple dosages and therefore have several disagges [4, 5].
the gastro-intestinal tract. Maximum plasma coneiuns are |mplementation of time release technology in foratioin and
achieved after approximately 1 to 2 hours. Foodrpots the development of sustained release dosage forms baem
average time to maximum concentration from 1.5doud 2.3  demonstrated to improve therapeutic efficiency antenances
hours and can reduce the arealer the curve (AUC) by up to of steady drug plasma concentration. The use ofnpals in
20% The absolute bioavailability of lornoxicam is 90028.  controlling the release of drugs
Mostly lornoxicam is found in the plasma in unchasdorm as
hydroxylated metabolite [1]. Lornoxicam sustainedlease
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has become an important tool in
pharmaceutical dosage forms. Sustained releasbecachieved
by formulating drug as matrix devices using HPMGgdism
CMC and other swellable polymer. Also the matrikl¢ts are
easy to prepare and they are cost effective andbiexh
predictable release behavior. Hydrophilic polymeish high
gelling capacity are of particular interest in theld of time
release technology [6, 7]. On coming in contacthvajueous
medium they hydrate at solid liquid interface aadhf a viscous
layer which retards the release of the drug [8, 9].

Sustained release preparations provide an immediatee
required for the normal therapeutic response, fadid by the
gradual release of drug in amounts sufficient tantain the
therapeutic response for a specific extended peidane. The
major advantage of this category is that, in additto the
convenience of reduced frequency of administratioprovides
blood levels that are devoid of the peak-and-vaditfgct which
are characteristic of the conventional intermittetibsage
regimen. Sustained release dosage forms are ddsigme
complement the pharmaceutical activity of the magient in
order to achieve better selectivity and longer tlanaof action
[10].

Numerous strategies are available for
development of modified release drug delivery folatians.
Conventional oral dosage forms frequently proddeetdations
in drug plasma level which often exceed safe theutip level or
suddenly fall below the minimum effective level.cBueffects
are usually dependent on biological half-life, freqcy of dose
administration, and release behavior. Most of pédiecan
benefit from modified time release technology dejmert
formulations intended for chronic administration fogintaining
plasma levels within a safe and effective range 121.

the desigd an

the formulation ofin the present work attempts have been made to ulatm

sustained release tablet of lornoxicam using difiergrads of
polymers like HPMC K4M, HPMC K15M and HPMC K100M
by direct compression method. In this work physheical
characterization, formulation & in vitro evaluatiaf sustained
release tablet of lornoxicam was done.

2. Materials and methods

2.1 Materials

Lornoxicam was kindly provided by Cipla Pvt. Ltdo&as a gift
sample. HPMC K4M, HPMC K15M and HPMC K100M were
supplied by Loba Chemie Pvt. Ltd. India. Microcaiihe
cellulose and magnesium stearate were also suppiieddoba
Chemie Pvt. Ltd. India.

2.2Methods
2.2.1Preparation of sustained release Lornoxicam tablet

Direct compression method was used for preparatidn
Lornoxicam tablets. The weight of Lornoxicam waketa as 8
mg/tablet in all prepared formulation batches. HPM&s used
as polymeric material for preparation of matribléds. So
different grades of HPMC were chosen depending foeir t
viscosity as HPMC K4M, HPMC K15M, HPMC K100M.
Magnesium stearate at concentration of 2% by weijhablet
was used as a lubricant. Micro crystalline celelMCC) was
selected as tablet diluent to maintain the constegight of
tablet as 200 mg. The powder mixtures of all abaantioned
ingredients were thoroughly mixed, sieved througje 60#
sieve, lubricated and then compressed into tahisisg multi
rotary tablet machine (Type: Patel services Pgt.Ahmadabad)
[13]. Each matrix tablet contained 8 mg of lorn@itand other
pharmaceutical ingredients are as shown in (Taple 1

Table 1: Different formulation batches of lornoxican matrix sustain release tablet

Sr. No. Ingredients F F> Fs F, Fs Fe F; Fe Fo
1 Lornoxicam 8 8 8 8 8 8 8 8 8
2 HPMC K 4 8 16 24 - - - - - -
3 HPMC K 45 - - - 8 16 24 - - -
4 HPMC K ¢ - - - - - - 8 16 24
5 MCC 180 172 164 180 172 164 180 172 164
6 Magnesium 4 4 4 4 4 4 4 4 4
stearate
Total weight 200 200 200 200 200 200 200 200 200

* All values are in ‘mg’.

2.2.2Evaluation of preformulation parameters
Angle of Repose

The angle of repose for the power blend of eacmditeition was
determination by the fixed funnel method. The powbtmds
were poured through the funnel separately untilapex of the
conical pile so formed just touches the tip of thenel. This
forms a pile of power on the paper. The angle pbse was
calculated by substituting the values of the baskus and pile
height in the following equation [14].

tan6 = h/r (1)

where, h is the height of heap of pile and r isuadf base
of pile.

Bulk Density

Bulk density was determined by placing the powanblin a
measuring cylinder and the total volume was meassang total
weight of power was measured. Bulk density wasutated by
using formula [14].

Bulk density = weight of powder/ Bulk volume (2)
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Tapped Density

The tapped density was obtained by dividing the smafs a

Friability

Friability of the tablet was determined using fildp tester

power by the tapped volume in &niThe sample of suitable made by Electro Lab (India) rotated at 25rpm formin.
amount of power from each formulation was carefullyPercentage friability was determined by followirguation [20].

introduced into a 10 mL graduated cylinder. Theintidr was
dropped onto a hard wooden surface under its owghivéorm
height of 1 inch. The tapping was continued untl farther
change in volume was noted it was calculated bygusuation
given below [15].

Dt=M/Vy, (3)

where, m is weight of powder taken angi&/tapped volume.

Carr's Compressibility Index

Carr's compressibility index (CCI) was calculateg bsing
values of bulk density and tapped density as gbedaw [16]:
%CCI = [(TD-BD)*100)/TD .. (4)

Hausner’s Ratio

Hausner’s ratio is a number that is correlatechto ftowability
of powder and powder blend. It was calculated usiggation
given below [14].

Hausner’s ratio = TD / BD

©®)

Evaluation of sustained release matrix tablet oftmxicam
Appearance

The general appearance of a tablet size, shapa, @wesence,
or absence of an odor, taste, surface texture,igdiyows and
consistency and legibility of any identifying mangs were
assessed [15].

Thickness

The thickness of the tablet was measured by usiggad
Vernier Calliper. A total of 20 tablets from eachtth were
randomly selected and thickness was measured [15].

Weight variation test

Accurately 20 tablets were selected randomly andglvesl.
Average weight of the tablet was determined. Thabkets were
weighted individually and the weight variation wastermined
as per specifications [15, 16].

Hardness

The resistance of tablets to break under conditmnstorage,
transportation and handling before usage dependisuamess of
tablets which was measured by Monsanto hardnessr.tdhe
hardness was measured in terms of k§/fdm-19].

% Friability = [(Initial weight - Final weight)/ litial weight] x
100 (6)

Drug content uniformity

For the content uniformity test, ten tablets wereighed and
pulverized to a fine power, a quantity of power igglent to 8
mg of lornoxicam was dissolved in 10 mL of 0.1 NO\ and
volume was made up to 100 mL with pH 6.8 phospbatéer.
Suitable concentration of lornoxicam was preparedh w
appropriate dilutions and determined by measurirng t
absorbance at 379 nm (using UV-vis spectrophotathatginst
pH 6.8 phosphate buffer as a blank. The mean petery
content was calculated as an average of three ndieggions
[21].

In vitro drug release study

In vitro dissolution studies of the promising sirstal release
tablets of lornoxicam and commercial conventionablét
formulations were performed according to USP type-l
dissolution apparatus employing a paddle stirrer5@trpm.
Dissolution test was carried out for a period d2 h using
0.1N HCI (pH 1.2) for first 2 h and then the pH &ljusted to
6.8 for the rest of the period. The tempemtof the
dissolution medium is maintained at 37+0.5°C.

Aliquots of the dissolution medium (1mL) were witad/n at
specific time intervals (0.5, 1, 1.5, 2, 3, 4, 5,768, 9, 10, 11
and 12h) and replaced immediately with equal voluhé&esh
medium. The samples were filtered through Whatmiiter f
paper and analyzed for drug content by measuring th
absorbance at 379 nm. Drug concentration was eaémliland
expressed as cumulative percent drug dissolved. rélease
studies were performed in replicates of three X2,

3. Results and Discussion

3.1 Fourier Transform Infra-Red spectroscopy of lornosam
and optimized formulation

The IR spectrum of lornoxicam exhibited distinctipeaks at
1529 cnt due to aromatic rings, 1143 ¢nmowing to C-O
stretching of the carboxyl ion and at 1375 cthecause of O-H
(Aromatic) as shown in Fig.1.
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Figure 1: FTIR of lornoxicam

The IR spectrum of optimized lornoxicam matrix sirséd release tablet are as shown in Fig.2.
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Figure 2: FTIR of optimized lornoxicam sustained releasenfaiation (Batch F1)
Characteristic peaks of lornoxicam and optimizedhfadation (Batch F1) are as shown in Table 2.
Table 2: Characteristic peaks of pure drug lornoxiam and optimized formulation

Sr. No. Pure drug lornoxicam Optimized formulation Functional Group
(Wave no. cnt) (Batch F1) Associated
(Wave no. cnt)
1 786.24 788.82 C-Cl
2 1031.09 1106.55 C-C
3 1143.84 1140.40 C-O
4 1375.51 1375.70 O-H
5 1529.93 1537.92 Aromatic Rings
6 3058.81 3020.23 Aromatic Rings

By observing infrared spectrum of the pure drug eptimized drug sample were also observed in the formulatioth o any

formulation, the principal functional peaks of pure extra peaks was observed. So it can be concludsddtiig in
formulation is stable and compatibility with exapis is
observed.
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3.2 Preformulation study of lornoxicam matrix sustairke
release tablet

Preformulation parameters with micromeritic profertfor
lornoxicam sustained release matrix tablets ashawn in
Table 3.

Table 3: Micromeritic properties for lornoxicam sustained release matrix tablets

Formulation Angle of Bulk Tapped Compressibility Hauser’s

code repose density density Index (%) ratio
(gm/mL) (gm/mL)

F1 30.56+0.04 0.421+0.02 0.484+0.04 13.01+0.03 1.14+0.05
F2 32.06+0.02 0.432+0.02 0.5+0.04 13.6+£0.02 1.15+0.06
F3 31.94+0.03 0.457+0.03 0.51+90.02 12.01+0.02 1.13+0.04
F4 30.54+0.02 0.444+0.01 0.5+0.01 120.1+0.03 1.12+0.06
E5 30.83+0.01 0.465+0.05 0.53+30.03 12.7+£50.01 1.14+0.01
F6 32.88+0.02 0.42+10.04  0.484%0.05 13.02+0.02 1.1330.
F7 31.85+0.03  0.5+0.01  0.592+0.03 15.54+0.03 1.18+0.01
F8 30.44+0.02  0.449+0.03 0.533%0.02 15.75+0.01 1.1@30.
F9 31.00+0.03 0.457+0.01 0.522+0.02 12.45+0.02 1.14+0.04

* All values are expressed as: Mean * SD, n=3.

For each formulation, blend of drug and excipiemisre
prepared and evaluated for various parameters dikgle of
repose, bulk density, tapped density, Hausner'so rand
compressibility index. Using the bulk and tappedsdiy data,
Hausner’s ratio and compressibility index was dal@d. The
powder blend of all the formulations had Hausneat® of 1.18
or less indicating good Flow ability. The compresgiy index
was found between 12.00 and 15.00 % and the cosipildy

flow ability correlation data indicated a fairly g flow ability
of the blend. The angle of repose (range of 3081 ®hich is
below 40 indicating good flow ability [1, 20-22].

3.3 Physicochemical parameters for sustained releasetnna
tablet of lornoxicam

Physicochemical parameters of sustained releaséxrtetilet of
lornoxicam are as shown in Table 4.

Table 4: Post formulation parameters of lornoxicamsustained release matrix tablets

Parameters F1 F2 F3 F4 F5 F6 F7 F8 F9
Hardness 4.50+0. 4.71% 5.10+ 4.90+ 5.01+ 4.49+ 5.10+ 4.90+ 4.70%
(kg/cm?) 29 0.39 0.38 0.27 0.23 0.26 0.39 0.32 0.39

Friability (%) 0.40+0. 0.40+ 0.50+ 0.46% 0.43+ 0.41+ 0.44+ 0.45% 0.46%

04 0.01 0.04 0.01 0.02 0.08 0.08 0.04 0.01

Thickness 3.90+0. 3.91% 3.89+ 3.91+ 3.88+ 3.89+ 3.87+ 3.90+ 3.92+

(mm) 018 0.019 0.014 0.015 0.016 0.015 0.015 0.019 0.017

Weight Passes Passes Passes Passes Passes Passes Passes Passes

variation (%)

Drug content  99.12+  99.28 96.63 95.67 97.40 96.10 97.89 98.89 98.10

0.89 +1.50 +1.89 +1.91 +2.34 +1.78 +2.10 +1.45 +1.76

* All values are expressed as: Mean + SD, n=3.
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Tablets were prepared using direct compressiomigab. Since
the powder material was free flowing, tablets web¢ained of
uniform weight due to uniform die fill, with acceitle weight
variations as per pharmaceutical specification® Rardness of
the tablets between 4.4 to 5.1 kgfcifhe hardness of the tablet
was found to be satisfactory so that the tablet wesist the
mechanical shock during transportation and storagability of
the tablets was found less than 1 % indicating goedhanical
resistance of tablets [24].

3.4 Uniformity of drug content

The drug content in all prepared formulations irethe range of
95.67 +£1.91 to 99.28 £1.50 as shown in Table 4.iMar drug

content have shown by batch F2 as 99.28 +1.50 aninom
shown by batch F4 as 95.67 +1.91. Drug content shioyvall
formulations meets standards as per official stahda
specifications [24].

3.51In vitro drug release study

The release of lornoxicam from sustained releasgxmablets
varied according to the types & proportion of mafdtrming

polymers. The percentage cumulative drug releasm fall

formulations of lornoxicam sustained release mafixets are
as shown in Table 5.

Table 5 : % Cumulative drug release of lornoxicam érmulation batches (F1-F9).

Time F1 % F2%C F3% F4% F5%C F6%C F7%C F8%C F9%C
(Hour) CDR DR CDR CDR DR DR DR DR DR

0.5 212+ 1.93+0 1.80+ 2.08+ 1.75+ 1.58+0 2.58+0 1.58+0 1.19+0.
0.31 .46 0.55 0.44 0.34 A4 A4 .64 45

1 5.08+ 4.22+#0 3.78% 482+ 3.78+0 3.25+ 3.21+ 2.89+0 2.52+0.
0.32 49 0.38 0.43 .39 0.43 0.43 .34 45

1.5 12.21+0 10.5+0 8.32+ 10.78+0 9.17+ 8.28+0 8.78+0 7.53+ 6.51+0.
A2 43 0.43 44 0.44 49 46 0.75 34

2 14.03+0 13.3x0 12.22+0 13.57+0 10.1+0 9.24+ 10.2+0 9.22+0 8.15+
.22 46 49 43 45 0.46 49 42 0.51

3 20.34+0 19.2+0 18.02+0 19.32+0 16.2+0 14.7#0 15.7#0 12.2+0 10.7#0.
.40 A7 43 .39 43 43 43 46 51

4 34.22+0 33.7+0 32.21+0 31.42+0 29.3+0 25.7+0 28.3x0 25.2+0 23.5%0.
46 .26 43 .36 41 44 42 .53 43

5 45.32+0 43.2+0 42.00+ 44.53+0 42.2+0 40.9+0 42.7+0 40.2+0 38.2+0.
.29 A1l 0.42 49 45 43 42 .34 49

6 50.24+0 48.4+0 46.28+0 49.78+0 47.7+0 44.7+0 45.5+0 42.7+0 36.240.
46 .39 .36 .23 46 46 A4 .34 41

7 62.37+0 59.3+0 56.27+0 60.71+ 58.3+0 55.7+0 54.7+0 50.9+0 42.710.
43 48 49 0.33 43 43 A48 .39 47

8 78.81+0 76.7+0 74.29+0 73.23+ 71.9+0 67.5+0 68.5+0 64.2+0 60.8+0.
.34 48 46 0.46 3 42 .51 44 43

9 80.33+0 78.9+0 76.03+0 78.22+ 75.5+0 73.7#0 70.2+0 68.1+0 63.2+0.
.39 49 49 0.48 .51 41 .50 43 44

10 85.52+0 83.2+0 82.21+0 81.22+0 78.6+0 74.5+0 73.7+0 70.1+0 66.240.
45 46 .38 49 45 43 43 43 41

11 93.22+ 92.7+0 90.03+0 90.21+0 85.8+0 83.7+0 78.8+0 72.8+0 69.8+0.
0.45 43 A4 .50 44 41 49 43 44

12 96.70+ 94.2+0 92.38+0 93.29+0 88.2+0 86.1+0 80.8+0 78.7+0 75.4+0.
0.43 45 41 .51 44 41 .65 A2 45

* All values are expressed as: Mean + SD, n=3.

From F1 formulation ( drug: HPMC,1:1), the markextqentage
drug release was observed up to 8 h with initiaisbphase.
After 8 h the release rate decreased slightiy &sdaned release
pattern was observed for 12 h. The matrix of HPMGtmlled
the lornoxicam release effictively for 12 h. It walsserved that
formulation with drug polymer ratio 1:1 (F1, F4,)Fshowed
high drug release of 96.70 £ 0.43, 93.29 + 0.518800.65%
when compared to 1:2 ratio (F2, F5, F8) which shibweug
release as 94.20 + 0.45, 88.2 + 0.44, 78.7 £ 0.42A04 those

3.6 Model fitting for dissolution studies

1:3 ratio (F3, F6, F9) which showed a drug releages in the
range of 92.38 £ 0.41, 86.10 + 0.41, 75.40 + 0.4884r a period
of 12h . The order of drug release from a seleptdgmers were
fonud to decrease in the following order HPMC H4&NHPMC

K15 M > HPMC K100 M.

Amongst the three grades of polymer used, the talplepared
with lower viscosity grade i.e HPMC K4M have showigher

drug release as compared to higher viscositiy gpaadgmer i.e
HPMC K15M and HPMC K100M [22].
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From prepared formulation batches, batch F1 shohigtier correlation as 0.978 and 0.955 respectively foo zeder release
correlation coefficients of 0.991 for zero orddase as comparedover remaining kinetic models. In vitro drug disgoh profiles
to other kinetic models. Batch F4 and F7 also slioWigher for above mentioned formulations are as shown gn3Fi

120 -
en —=r1 —-—r4 F7
= 100 -
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2, 01
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Figure 3: % cumulative drug release of formulations shov#agp order drug release

All remaining batches didn't show predominantly @eorder tablets have shown satisfactory result for varipligsiochemical
release patterns hence not considered as an optrandidates evaluation tests like tablet dimension, hardnasabifity, weight
for sustained drug rlease [25]. But amongst prepfremulations variation, content uniformity and in vitro dissotn study.
showing zero order drug release behaviours, Flhbates Release rate controlling polymers like HPMC K4M, M®
optimized as it has higher value of correlationfficient (0.991) K15M, HPMC K100M were used for development of
and percentage cumlative drug release (96.70+@¥&) a period formulations. Polymers were used with varying pmipos and
of 12 h. Hence F1 formulation is considered asdaali candidate depending upon increase in the range of viscositgeay It has

for sustained drug delivery. been cleared that as increase in the polymer sitycdave
negative correlation with drug release over a pkonbd 12 h by
4. Conclusion avoiding phase of burst release which is an esddseghavior for

) ) maintenance of therapeutic drug level along witstaament in
The study shows that sustained release tablesmobxicam can |pading dose. From amongst all developed formutatiB1 batch
be successfully prepared by using direct comprastohnique \as optimized as it has higher value of correlatoafficient for
which is selected for better patient compliance afigtctive zero order drug release (0.991) and percentageativenidrug
therapy. The formulation and evaluation of extendettase (gjease (96.70+0.43) over a period of 12 h. HericéoRmulation
tablets can be prepared by trial and error metfibe. prepared s considered as an ideal candidate for sustainegidtlivery.

Conflict of interest statement:None
References

1. Merck & Co. Inc. The Merck index. 13th ed. White 8. Ribeiro L, Ferreira DC, Veiga FJn vitro controlled

house Station Merck & Co. Inc.; 2001. release of vinpocetine—cyclodextrin—tartaric acidltm

2. G. N. Lordi.,, The Theory and Practice of Industrial component complexes from HPMC swellable tabléts.
Pharmacy. Mumbai, India: Varghese Publishing House, Control Release. 2005;103: 325-39.
1987, 430. 9. Moyano JR, Gines JM, Arias MJ, Rabasco AM. Study of

3. M. E. Aulton, Pharmaceutics, the science of dosage the dissolution characteristics of oxazepam via
design, page no. 398,402. complexation with  B-cyclodextrin. Int J

4. Kidd B, Frenzel W. A multicenter, randomized, daubl Pharm.1995;114:95-102.
blind study comparing lornoxicam with diclofenac in 10. Suryanarayanan R, Rastogi S. X-ray powder
osteoarthritisJ Rheumatol.1996; 23:1605-11. diffractometry. In: Swarbrick J, editor. Encyclojeaf

5. El-Gazayerly ON. Release of pentoxifylline from pharmaceutical technology, vol.6. New York: Marcel
xanthan gum matrix tabletBrug Dev Ind Pharm. 2003; Dekker; 2007.p.4103-17.
29:241-6. 11. Mura P, Faucci MT, Bettinetti GP. The influence loé t

6. Alderman DA. A review of cellulose ethers in poly vinyl pyrrolidone on naproxen complexation hwit
hydrophilic matrices for oral controlled-releasesdge hydroxy-propyl B-cyclodextrin. Eur J Pharm Sci.
forms.Int J Pharm Technol Prod Manuf. 1984; 5: 1-9. 2001;13:187-94.

7. Davis SS, Hardy JG, Taylor MJ, Whalley DR, Wilson 12. Fernandes CM, Teresa VM, Veiga FJ. Physicochemical
CG. A comparative study of the gastrointestinahsit. characterization andn vitro dissolution behavior of
of a pellet and tablet formulationnt J Pharm.1984; nicardipine—cyclodextrins inclusion compound&ir J
21:167-77. Pharm Sci. 2002; 15:79-88.

Original Research article 74



13.

15.

16.

17.

18.

19.

Swapnil et al. / Indian J. Pharm. Biol.
14.

Yassin H, Mona HA. Design anish vitro evaluation
of novel sustained-release double layer tablefs
Lornoxicam: utility of cyclodextrin and xanthagum
combination AAPS Pharm Sci Tech 2009:1-11.

Lakade SH, Bhalekar MR. Formulation and evaluation
of sustained release matrix tablet of anti-angifalg,
influence of combination of hydrophobic and hydriiph
matrix former.Res. J. Pharm. Tech. 2008;1(4): 410-413.
Lavanya V, Saritha D, Vishnupriya A. Formulationdan
evaluation of chlorzoxazone sustained releasettable
using hydrophilic polymersint. J. Pharm. Biol. Chem.
Sci. 2013;2(1):10-17.

Sharada Borusu, Basavaraj BV, Bharath S, Deveswaran22.

R, Madhavan V. Sustained release matrix tablets of
indomethacin using hibiscus rosasinensis as release
retardantDer Pharmacia Lettre. 2012; 4 (1): 227-233.

Patel BV, Patel Dhara (2011). Study of disintegrant
property of moringa oleifera gum and its comparison
with other superdisintegranttt. J. Chem. Tech. Res.
3(3):1119-1124.

Salunkhe SS, Bhatia NM, Kulkarni PA, Kale AS, Pagar
UE, Bhatia MS. Impact of formulation parameters on
fast dissolving tablet of ondansetron hydrochloride

25.

20.

21.

23.

24.

Res., 2014; 2(1):68-75

Patel SA, Patel JL. Design and vitro evaluation of
novel ibuprofen sustained release matrix tablesetan
combination of hydrophilic and hydrophobic matrix
systemWorld J. Pharm. Res. 2012;1(5): 1330-1341.
prepared by pressurized homogenization technique.
World. J. Pharm. Pharm. Sci. 2013;2(6): 5654-5666.
Lachman L, Lieberman HA, Kanig JL. The theory
and practice of industrial pharmacy. 3rd ednbai:
Vargheese Publishing House; 1991. p. 296-302.

Indian Pharmacopoeia, Government of India, Migis
of Health and Family Welfare. Delhi: Controller of
Publications; 1996. Vol 2. p. 182.

United State Pharmacopeia 31, The National Formular
U S Pharmacopeial Convention. Washington DC: Board
of Trustees publication; 2008. Vol 1. p. 272.

Sankalia M, Sankalia G, Rajashree C. Drugass
and swelling kinetics of directly compresselipigide
sustained release matrices: Establishment woél I&
IVIVC. JControl Release 2008;129:49-58.

Ayhan S, Yalcin O, Askin I. Preparation and in witr
evaluation of sustained release tablet fornurat of
diclofenac sodium. Farmaco 2005;60:171-7.

Basak S, Jayakumar R, Lucas Mani. Formuladioh
release behavior of sustained release ambroxol
hydrochloride HPMC matrix tablet.nd J Pharm Sci
2008;68(5): 594-596.

Cite this article as: Kodalkar Swapnil J, Khutale Rohan A, Salunkhe Sach S, Mali Sachin S, Nadaf Sameer .
Implementation of time release technology in foratioin development and evaluation of sustained sel¢ablet of Lornoxicam

Indiar J. Pharm. Biol. Res.2014; 2(1):€-75.

All © 2014 are reserved by Indian Journal of Pharengical and Biological Research
This Journal is licensed undeCaeative Commons Attribution-Non Commercial -ShareAlike 3.0 Unported License.This article can be
downloaded tANDROID OS based mobile.

Original Research article

75



