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ABSTRACT

The present investigation is aimed at formulatimgl &valuating gum based sustained release
matrix tablets of Lamivudine using different natypalymers such as Guar gum, Xanthan gum,
Rosin gum, Pectin, and Sodium alginate taken at,30%b6 and 50% of the total weight of the
tablet. Lamivudine is a potent hydrophilic anti atiragent indicated for treatment of AIDS
(Acquired Immunodeficiency Syndrome). It was foilwad the cumulative percent drug release
decreased with increasing concentration of natugaims. All the formulations were able to
retard the release of the drug beyond 18 hoursgxoectin and sodium alginate were unable to
sustain the drug release from the matrix tabletS. (B0% Xanthan Gum) formulation was
selected as optimized formulation. The swellingdystgtates that the swelling index was
increased up to 6 hours and there after that thellgvg index was decreased. No chemical
interaction between Drug and the gum were seeroafirmed by FT-IR studies. Thus, sustained
release matrix tablets of Lamivudine using natuBadegradable and biocompatible polymers
were successfully formulated, evaluated and foundet suitable candidates in extending the
release of the drug from the matrix tablets.

Keywords: Lamivudine, Sustain release, Natural gums,

INTRODUCTION

Lamivudine is a potent hydrophilic anti viral agendlicated for treatment of AIDS (Acquired
Immunodeficiency Syndrome). It belongs to class dtlthe BCS Classification with High
solubility and low permeability. Pharmaceuticadearch since 1950 turned to a new era towards
optimizing the efficacy of the drug by designinge thrug in different dosage forms posing
challenges to the pharmaceutical technologists. diaé conventional types of drug delivery
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systems are known to provide a prompt releaseudf fr-2]. Therefore, to achieve as well as to

maintain the drug concentration with in the thetdjpally effective range needed for treatment,

it is often necessary to take this type of drugveey systems several times a day. This results in
a significant fluctuation in drug levels often wihb-therapeutic and/or toxic levels and wastage
of drug. In recent years, various modified-reledsey products have been developed to control
the release rate of the drug and/or the time fog delease [3-8].

Lamivudine is a potent nucleoside analog revemestriptase inhibitor (nRTI) and it is the (-
)enantiomer of a dideoxy analogue of cytidine. hardine is rapidly absorbed with a bio-
availability of over 80% following oral ingestioithe drug half-life in plasma is approximately
5-7 hours. It is bound to plasma proteins less 86#5. It can inhibit both types (1 and 2) of HIV
reverse transcriptase and also the reverse tratessei of hepatitis B [8].

MATERIALS AND METHODS

Materials: Lamivudine , Xanthan gum, pectin gum, rosin gumarggum, Microcrystalline
cellulose, Magnesium Stearate, Talc.

Calculation of Sustained-Release Dose of lamivudine
The total dose of lamivudine for once-daily SR fatation was calculated by Robinson Eriksen
[3] equation using available pharmacokinetic data.

Hence an oral controlled release formulation ofilamiine should contain a total dose of 200
mg and should release 88 mg in first 1 hour likevemtional tablets, and 11.55 mg/h up to 12
hours thereafter.

Preparation of Lamivudine Matrix Tablets
All the matrix tablets, each containing 200 mg adniivudine, were prepared by direct
compression method.

Direct compression method Pre weighed ingredients were passed through 3ievé0 mesh
separately and collected. Ingredients were mixagemmetrical ordeand thoroughly mixed in a
polythene bag for 15 minutés get a uniform mixturelalc and magnesium stearate were added
to the powder mixture and compressed on a 16-ostéiblet compression machine using 10mm
round flat face punch.

The drug polymer ratio was developed to adjust delepse as per theoretical release profile and
to keep total weight of tablet constant for all tfebricated batches under experimental
conditions of preparations. The total weight of thatrix tablets was 400 mg with different drug
polymer ratios like 1:0.6, 1:0.8, and 1:1. The was polymers used were Guar gum, Xanthan
gum, Rosin gum, Pectin, and Sodium alginate.

In the formulations prepared, the release retasdamluded were Guar gum, Xanthan gum,
Rosin gum, Pectin, and Sodium alginate. Microctig&a cellulose (MCC) is used as diluent.
Magnesium stearate 1% and talc 2 % were used asdnband glidant [9].
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Evaluation of Precompression Blend

Angle of Repose

The angle of repose of granules was determinedhbyfiked funnel-method. The accurately
weighed physical mixture was taken in a funnel. bght of the funnel was adjusted in such a
manner that the tip of the funnel just touched dpex of the heap of the powder. The powder
was allowed to flow through the funnel freely othe surface. The diameter of the powder cone
measured and angle of repose was calculated usrfgltowing equation .

tan®@ = h/r
where h and r are the height and radius of the powaone§ is the angle of repose.

Determination of Bulk Density and Tapped Density

An accurately weighed quantity of the powder (W)swaarefully poured into the graduated
cylinder and volume () was measured. Then the graduated cylinder waedlwith lid and set
into the tap density tester (USP). The density egipa was set for 100 tabs and after that the
volume (M) was measured and continued operation till thedarmmsecutive readings were equal

[3].
The bulk density and the tapped density were cafledlusing the following formulae.
Bulk density =Wy, Tapped density = WV

where, W= Weight of thengter
oM Initial volume, V = final volume

Compressibility Index (Carr’s Index)
Carr’'s index (CI) is an important measure that t@nobtained from the bulk and tapped
densities. In theory, the less compressible a naatbe more flowable [5]

Cl = (TD-BD)»00/TD
where, TD is the tapped density Bidis the bulk density.

Table 1. Composition of Matrix Tablets Containing Quar gum, Xanthan gum, and Rosin Gum

Formulation Drug Guar Gum | Xanthum Gum | Rosin Gum Avicel pH Tablet
code (mg) (mg) (mg) (mg) 101(mg) weight(mg)

F1 200 120 - - 68 400
F2 200 160 28 400
F3 200 200 - - 400
F4 200 - 120 68 400
F5 200 160 28 400
F6 200 200 - - 400
F7 200 - 120 68 400
F8 200 160 28 400
F9 200 200 - 400

Total tablet weight to polymer co

1% and talc 2% .
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Hausner’s Ratio

It is the ratio of tapped density and bulk densiyausner found that this ratio was related to
interparticle friction and, as such, could be usedredict powder flow properties[5]. Generally
a value less than 1.25 indicates good flow propgrivhich is equivalent to 20% of Carr’s index.

And greater than 1.5 indicates that poor flow, étveen these values passable.

Table 2. Composition of Matrix Tablets Containing Rectin and Sodium alginate

Formulation codg Drug(mg) Pectin(mg) Sodium algiety) | Avicel pH101(mg) Tablet weight (mg@)
F10 200 120 - 68 400
F11 200 160 - 28 400
F12 200 200 - - 400
F13 200 - 120 68 400
F14 200 160 28 400
F15 200 - 200 - 400

*Total tablet weight to polymer concentration is98040%, and 50%.
* All formulations contain magnesium stearate 1% éac 2%.

Evaluation of Matrix Tablets

Thickness

Twenty tablets from the representative sample waanrdomly taken and individual tablet
thickness was measured by using digital verniepega[10].

Hardness
Tablet hardness was measured by using Monsantméssdester. From each batch six tablets
were measured for the hardness and average ofadidessr was noted along with standard
deviations.

Friability Test

From each batch, ten tablets were accurately wdigine placed in the friability test apparatus
(Roche friabilator). Apparatus was operated at[#b for 4 minutes and tablets were observed
while rotating. The tablets were then taken aft@® totations, de dusted and reweighed. The
friability was calculated as the percentage welgés.

% friability was calculated as follows

% Friabjlie (Wi— W») X 100/W,

where W Initial weight of the 10 tablets.
M Final weight of the 10 tablets after testing.

Friability values below 0.5-1% are generally acabfd [10].

Weight Variation Test

To study weight variation individual weights (\bf 20 tablets from each formulation were
noted using electronic balance. Their average we{gh) was calculated. Percent weight
variation was calculated as follows. Average wesgiftthe tablets along with standard deviation
values were calculated.
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% weight variation = (V) x 100/ WA

Drug Content Uniformity (Assay)

The drug content of the matrix tablets was deteeahinccording to in-house standards and it
meets the requirements if the amount of the adtigeedient in each of the 10 tested tablets lies
within the range of 90% to 110% of the standard @mho

Ten tablets were weighed and taken into a mortdrcanshed into fine powder. An accurately
weighed portion of the powder equivalent to abod® 4ng of lamivudine matrix tablet was

transferred to a conical flask containing 100mlpéf 6.8 phosphate buffer solution. It was
shaken by mechanical means for 24h.Then it wasdilt through a Whatman filter paper (No. 1)
and appropriate dilutions were made and the absoebavas measured at 268nm by using
double beam UV-VIS spectrophotometer.

In -Vitro Drug Release Characteristics

Drug release was assessed by dissolution test timeléollowing conditions: n = 3, USP type |

dissolution apparatus (Basket method) at 100 npr®00 mL of phosphate buffer pH 6.8
throughout the dissolution up to 24 hours, mairgdiat 37°C £ 0.5°C. An aliquot (5mL) was
withdrawn at specific time intervals and replacathwhe same volume of pre warmed (37°C
0.5°C) fresh dissolution medium. The samples wilar were filtered through Whatman filter

paper (No.1) and drug content in each sample walyzed by UV-visible spectrophotometer at
268 nm [11].

Kinetic Analysis of Dissolution Data

To analyze then vitro release data various kinetic models were used s$oritbe the release
kinetics. The zero order rate Eq. (1) describes syems where the drug release rate is
independent of its concentration. The first ordgr &) describes the release from system where
release rate is concentration dependent . Higut®%3) described the release of drugs from
insoluble matrix as a square root of time depeng@emtess based on Fickian diffusion Eq. (3).
The Hixson-Crowell cube root law Eq. (4) descrilies release from systems where there is a
change in surface area and diameter of particl¢sbbets .

C =Kot )
where, K is zero-order rate constant expressed in unit®otentration/time and t is the time.
LogC = LogG - Kyt/2.303 2)(
where, @ is the initial concentration of drug and Is first order constant.
Q= Kt 3)
where, K is the constant reflecting the design variablethefsystem.

Ql/3 _ Q1/3 — KHCt (4)
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where, Qis the amount of drug remained in time t, iQthe initial amount of the drug in tablet
and Kyc is the rate constant for Hixson-Crowell rate eopnat

The following plots were made using the in-vitraglirelease data

Cumulative % drug release vs. time (Zero order titknmodel); Log cumulative of % drug
remaining vs. time (First order kinetic model); Qulative % drug release vs. square root of time
(Higuchi model); And cube root of initial concerttea minus the cube root of percentage of
drug remaining in the matrix vs. time (Hixson-Crdvegibe root law) [4].

Mechanism of drug release

Korsmeyeret al (1983) derived a simple relationship which desaitieug release from a
polymeric system Eq. (5). To find out the mechanigrdrug release, first 60% drug release data
was fitted in Korsmeyer—Peppas model.

M/ M, = Kt" 5)

where M/ Mw is fraction of drug released at time t, K is thee@ase rate constant incorporating
structural and geometric characteristics of théetabnd n is the release exponent. The n value is
used to characterize different release mechanidns [

A plot of log cumulative % drug release vs. logdinvas made. Slope of the line was n. The n
value is used to characterize different releasehar@ems as given in Table 10, for the
cylindrical shaped matrices. Case-Il generallynete the erosion of the polymeric chain and
anomalous transport (Non-Fickian) refers to a comtion of both diffusion and erosion
controlled-drug release .

Mean Dissolution Time

Due to the difference in drug release kinetics, ¢bhastant k, though one of the measure of
release rate, should not used for comparison. Tdrereto characterize the drug release rates in
different experimental conditions, mean dissolutiome (MDT) was calculated from dissolution
according to Mockel and Kippold using the followieguation:

MDT = (n/n+1)K"

Where n is the release exponent and k is the kinmihstant calculated from Korsmeyer
equation.

Swelling Studies

The extent of swelling was measured in terms ote@age weight gain by the tablets. The
swelling behavior of all the formulations was sedliOne tablet from each formulation was kept
in Petri dish containing 20-25 ml of pH 6.8 phodehauffer. At the end of 2, 4, 6, 8, 10 and 12
hours tablets were withdrawn, soaked on tissuerpape weighed, and then percentage weight
gain by the tablet was calculated using formula.

Sl = 100(W, — W) / W
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where Sl is the swelling index, and Ww and Wi dre tmasses of the hydrated samples before
drying and the initial starting dry weight, respeely[11-21].

FourierTransmission Infra Red (FTIR) Studies
FTIR studies were performed on drug and the opg&thiformulation using Shimadzu FTIR
(Shimadzu Corp., India). The samples were analpeeaieen wave numbers 4000 and 400'cm

RESULTS AND DISCUSSION

The physical mixture for matrix tablets were chésgzed with respect to angle of repose, bulk
density, tapped density, Carr’'s index, and drugemn(Table 3). Angle of repose was less than
25° and Carr’'s index values were greater than 23He powder of all the batches indicating
excellent to poor flowability and compressibilitgausner’s ratio was found to be between 1.4
tol.7 for all the batches indicating that passablpoor flow properties. The drug content was
more than 95 % for all the different formulations.

Table 3. Physical Properties of Pre compression Bid

Formulation Angle of Bulk density Tapped density Hausner's Carr’'s index
code reposef) (g/ml) (g/ml) ratio (%)
F1 20.85+0.34 0.499+0.56 0.75+0.45 1.50 33.466
F2 21.34+1.23 0.48+1.09 0.803£1.01 1.6 40.22
F3 22.544+0.98 0.53+0.98 0.78540.89 1.47 32.48
F4 21.12+1.34 0.52040.54 0.736+0.62 1.40 29.34
F5 20.23+1.1 0.524+0.67 0.76+0.92 1.46 31.05
F6 22.6740.56 0.526+0.49 0.73+0.69 1.40 27.94
F7 20.89+1.56 0.405+0.13 0.685+0.57 1.68 40.87
F8 20.1340.98 0.409+0.23 0.71+0.27 1.73 42.39
F9 20.6741.98 0.414+0.56 0.695+0.19 1.68 40.43
F10 21.54+0.87 0.43+0.57 0.71+1.56 1.65 39.43
F11 21.98+0.78 0.49+0.91 0.69+0.09 1.40 28.98
F12 22.67+0.64 0.501+1.01 0.72+0.18 1.44 30.41
F13 21.45+0.76 0.44+0.98 0.71+1.51 1.61 38.02
F14 20.98+0.78 0.42+0.57 0.73+0.96 1.73 42.46
F15 20.56+1.67 0.41+0.29 0.72+0.94 1.75 43.05

Physical Evaluation of matrix tablets

The results of the uniformity of weight, hardnesgckness, friability, and drug content of the
tablets are given in Table 4. All the tablets offedent batches complied with the official

requirements of uniformity of weight as their wdiglvaried between 398.5mg and 405.5 mg.
The hardness of the tablets ranged from 4.0 to/éngand the friability values were less than
0.8% indicating that the matrix tablets were compaud hard. The thickness of the tablets
ranged from 3.30 to 4.31mm. All the formulationgisgeed the content of the drug as they
contained 95 to 99 % of lamivudine and good uniftyrim drug content was observed. Thus all
the physical attributes of the prepared tabletevi@ind be practically within control [18].

182
Pelagia Research Library



Potu Apparao et al Der Pharmacia Sinica, 2011, 2 (3):176-192

Table 4. Physical Evaluation of Matrix Tablets

Formulation codg Hardness +§0 Wt variation +SDt | Friability | Thickness £SOk | Assay + SD

F1 5.8+0.57 398.5+0.70 0.18 3.71+0.02 97.6+£1.20

F2 4.0£0.50 400.0+1.41 0.27 4.23+0.01 96.0+0.63

F3 4.8+0.28 400.5+3.51 0.31 4.31+0.01 95.93+0.46
F4 4.3+0.28 398.5+0.70 0.67 3.32+0.02 99.61+1.28
F5 5.3+0.28 405.5+0.70 0.65 4.11+0.00 98.23+0.77
F6 5.0+0.2 400.5+2.10 0.71 4.36+0.01 97.96+1.28
F7 5.8+0.28 400.0£1.41 0.85 4.03+£0.15 97.41+£1.15
F8 4.8+0.28 398.5+3.51 0.62 4.17+0.02 99.93+1.81
F9 4.0£0.11 400.0+2.82 1.09 4.16+0.00 96.36+1.22
F10 4.3£0.15 401.2+1.56 0.69 4.0620.13 98.98+0.79
F11 4.5+1.23 399.6+0.34 0.87 4.09+1.21 99.67+0.89
F12 4.3+2.01 400.9+1.43 0.65 4.17+1.23 98.96+1.21
F13 4.6x£1.54 400.1+0.98 0.76 4.19+0.98 99.78+£1.23
F14 4.57+0.78 399.78+0.67 0.86 4.09+1.14 98.67+1.89
F15 4.5+0.16 400.0+1.82 0.59 4.13+0.00 96.36+1.22

* All values represent mean + Standard Deviation (S8
T All values represent mean + Standard Deviation (S
¥ All values represent mean * Standard Deviation)(3>20

Table 5. In-Vitro Release Data of Lamivudine from Giar gum Matrices’

Formulation code F1 F2 F3

0 0 0 0

1 25.81+3.90, 13.32+1.88B 14.04+2.49
2 34.34+1.57| 23.39+1.38 21.40%2.04
4 46.77+2.10 36.25+3.3p 34.16+4.55
6 57.30+2.22| 46.10+2.48B 42.64%1.16
8 62.97+1.24 60.49+0.91 50.43+0.92
10 69.44+0.74 63.26+0.80 60.32+1.05
12 73.37+42.23 71.60+1.86 71.16+1.81
18 79.06+1.64 74.07+1.11 73.98+0.43
24 83.48+1.39 80.26+1.1p 76.26+1.54

"All values represent mean cumulative percent drug reéasSD (n=3)

90 -
80 -
70 -
60 - —e—F1
50 -
40 -
30 - ——F3
20 -
10 -
or——+————+——+——

0 2 4 6 8 1012 14 16 18 20 22 24 26

—a— F2

cumulative %drug released

Time(hours)

Figure 1. Release Profiles of Lamivudine from Guagum Matrices
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In-Vitro Drug Release Studies

Drug Release from Guar gum Matrices

The results of release studies of formulationsd~E3 are shown in Table 15 and Figure 6. The
release of drug depends not only on the natureatfixrbut also upon the drug polymer ratio. As
the percentage of polymer increased, the kineficslease decreased. Formulation F1 composed
of drug polymer ratio of 1:0.6, beyond 18h. Forntiolas with drug polymer ratios 1:0.8 (F2),
1:1 (F3) have extended the drug release for 24h.

Drug Release from Xanthan gum Matrices

The results of release studies of formulationsd-B@ are shown in Table 16 and Figure 7. The
release of drug depends not only on the natureatfixrbut also upon the drug polymer ratio. As
the percentage of polymer increased, the kineticselease decreased. Formulation F4-F6
composed of drug polymer ratio of 1:0.6, 1:0.8, halve extended the drug release up to 24h.
These formulations the swelling of the polymer ighhthan that of guar gum matrices. F4
formulation showed the 40% of the drug is releasdist one hour.

Table 6. In-Vitro Release Data of Lamivudine from Yanthan gum Matrices

Formulation code F4 F5 F6
0 0 0 0
1 41.86+1.63 23.02+1.91 18.65+1.51
2 53.0945.44| 36.12+2.80 25.21+25.p1
4 62.21+4.97| 45.93+2.82 42.23+5.14
6 66.65+0.86 56.14+0.72 52.56+1.29
8 68.83+0.90 62.09+1.12 59.73+0.53
10 72.39£1.93 72.75+0.89 70.02+0.49
12 77.13+1.60 77.72+1.3f 76.15+0.66
18 80.54+1.40 79.90+0.5Pp 78.89+0.76
24 85.94+2.70 82.39+2.2D 82.84+2.49

"All values represent mean cumulative percent drug reasSD (n=3)

100 -~

—_———Fa
e — )
——— F6

o 2 4 6 8 10 12 14 16 18 20 22 24 26

Time(hours)

Figure 2. Release Profiles of Lamivudine from XantAn gum Matrices
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Drug Release from Rosin gum Matrices

The results of release studies of formulationsd=¥3 are shown in Table 17 and Figure 8. The
release of drug depends not only on the natureatfixrbut also upon the drug polymer ratio. As
the percentage of polymer increased, the kineticselease decreased. Formulation F7-F9
composed of drug polymer ratio of 1:0.6, 1:0.8, halve extended the drug release up to 24h.
Rosin gum is a hydrophobic natural polymer so ieslmot show any swelling behavior in
dissolution study. It is moisture sensitive so whmeparing the matrix tablets it shows the
lamination and capping problems. So avoid the mlaysnixture exposed to moisture to avoid
the lamination and capping problem [15].

Table 7. In-Vitro Release Data of Lamivudine from Rsin gum Matrices

Formulation code F7 F8 F9

0 0 0 0

1 29.1745.62| 26.47+2.2D 24.45%1.13
2 48.86+1.04) 47.64+0.73 29.96+1.83
4 62.10+0.94) 53.87+1.11 37.83%+2.01
6 65.07+1.17| 58.99+0.56 40.73%£1.48
8 69.96+1.80, 62.52+0.48 47.96%1.76
10 75.03+0.24 68.15+1.583 53.48+1.21
12 77.59+0.19 71.19+1.6D 60.22+0.}Y8
18 79.67+0.09 74.93+#1.3[l 64.35+2.19
24 82.29+0.16 77.37+0.89 72.53%1.19

"All values represent mean cumulative percent drug reléasSD (n=3)

80 -

70 -

60 -

—— 7
—=—F8
—a&—F9

50 -

40

30 -
20 -
10 ~

o %— ,
0O 2 4 6 8 10 12 14 16 18 20 22 24 26

Time(hours)

Figure 3. Release Profiles of Lamivudine from Rosigum Matrices

Drug Release from Pectin Matrices

The results of release studies of formulations #1612 are shown in Table 18 and Figure 9.
Formulation F10-F12 composed of drug polymer rafi®:0.6, 1:0.8, 1:1 have extended the drug
release only up to 8h. These formulations couldsostain the drug release.
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S —e—F10
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0 5 10

Time(hours)

Figure 4. Release Profiles of Lamivudine from Peit Matrices

Table 8. In-Vitro Release Data of Lamivudine from Rctin Matrices’

Formulation code F10 F11 F12
0 0 0 0
1 31.15+3.12| 20.62+2.69 19.02+4.03
2 60.06+2.04| 55.16+2.73 50.86+1.13
4 83.09+5.04| 75.87+1.501 71.95+1.31
6 89.59+1.57| 79.91+0.86 84.56+0.65
8 91.06+£1.09, 89.71+3.08 86.65+0.76

"All values represent mean cumulative percent drug reéasSD (n=3)

Table 9. In-Vitro Release Data of Lamivudine from $dium alginate Matrices

Formulation code F10 F11 F12
0 0 0 0
1 25.52+2.35 32.50+2.5¢ 30.79%1.56
2 65.58+1.65 66.43+4.65 62.51+4.06
4 81.26+2.75 76.23+2.78 73.78%1.Y5
6 84.93+4.01] 79.42+2.86 76.36%+2.09
8 88.85+2.30, 83.09 +4.08 77.70+3.31

"All values represent mean cumulative percent drug reasSD (n=3)

100 -
9
5 80
> 60 —e—F13
g @ = F14
T g 40 F15
E 20
8 (04 T ]

0] 5 10

Time(hours)

Figure 5. Release Profiles of Lamivudine from Sadm alginate Matrices
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Drug Release from Sodium alginate Matrices

The results of release studies of formulations #1815 are shown in Table 19 and Figure 10.
Formulation F13-F15 composed of drug polymer rafi®:0.6, 1:0.8, 1:1 have extended the drug
release only up to 8h. These formulations couldsastain the drug release [18-21].

Out of total 15 batches, the drug release was dgteop to 24 hours for the formulations F3, F5,
and F7. So, these three formulations selecteduftihdr studies like kinetic data analysis. Out of
these three formulations F5 and F7 selected asnetil formulations. F5 is optimized
formulation.

Kinetic analysis of dissolution data

The release rate kinetic data for the F5 is showhable 20. As shown in Figures 11-15, drug
release data was best explained by Higuchi's egudtf = 0.94). Higuchi's kinetics explains
why the drug diffuses at a comparatively sloweeras the distance for diffusion increases.
Mean Dissolution Time of F5 formulation is foundite 3.88 [12-16] .

Mechanism of drug release

As shown in Figure 5, the corresponding plot (lognhalative percent drug release vs log time)
for the Korsmeyer-Peppas equation indicated a doushrity (° = 0.9642). The diffusion
exponent n was 0.38, which appears to indicatingpapling of the diffusion and erosion
mechanism (Quasi fickian diffusion) and may indécétat the drug release was controlled by
more than one process.

Table 10. Drug Release Kinetics of Optimized (F5) Bitrix Tablets”

Zero order First order Higuchi Hixson-Crowell Korsm eyer-Peppas
2 i A o O A G W Il I Gl M I S N I )
0.7312| 3.0132 0.8778 0.072 0.94 17.791 0.8p12 @.0720.9642| 0.3§ 0.3658
r* = Correlation coefficient; K = Kinetic constant=nDiffusional exponent.
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Figure 6. Zero Order Graph of Optimized Formulation (F5)
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Figure 7. First Order Graph of Optimized Formulation (F5)
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Figure 8. Higuchi Plot of Optimized Formulation (F5)
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Figure 9. Korsmeyer-Peppas Graph of Optimized Formlation (F5)
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Figure 10. Hixson-Crowell Plot of Optimized Formuhtion (F5)

Determination of swelling behavior
Since the rate of swelling is related and may affiee mechanism and kinetics of drug release,

the penetration of the dissolution medium and thesien of the hydrated tablets were

determined. Simultaneously with the swelling stusfypolymer was determined. The percentage
swelling of optimized tablet was shown in Figuresd®d data was given in Table 21. Maximum
swelling was observed in first 2 hours and graguiallvas decreased

Time (hours) | % Swelling
2 145.32
4 236.33
6 238.66
8 185.09
10 164.31
12 133.94

Table 11. Swelling Study of Optimized Formulation E5)
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Figurell. Swelling Study of Optimized Formulation F5)
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Fourier transform infrared spectroscopy (FT-IR)

FTIR spectra of the drug and the optimized formakatvere recorded in range of 4000-400 cm
! FTIR spectra of pure Lamivudine and solid optiediZormulation (F5) with various excipients
used in the preparation of CR tablet formulatiaccigracterized are given in Figurel6 and 17.
The Lamivudine shows some prominent and charatitefieaks. The peaks at 1649 tis due

to stretching vibrations of the carbonyl group §anet in the cytidine nucleus C=0). A band of
peaks at 3327, 3257, and 3199 cm-1 owing to prinaamno, amino and hydroxyl groups; and
peaks at 1286 and 1058 cm-1 owing to asymmetriodlsymmetrical stretching of the C-O-C
system (present in the oxathiolane ring), respeltjvin all the spectrum, indicate the stable
nature of Lamivudine. In the optimized formulatidhe presence of all the characteristic peaks
of the Lamivudine indicates that no interaction wasurred between the drug and the excipients
[15-21].

4000 3600 3200 2300 400 2000 1200 1600 1400 1200 1000 200 oo 400
LeiAJDINE tiem

Figure 12.FTIR spectrum of Lamivudine
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Figure 13. FTIR spectrum of Optimized formulation

CONCLUSION

Results of the present study demonstrated thattbatrophilic and hydrophobic polymers could
be successfully employed for formulating sustaireldase matrix tablets of Lamivudine.
Among the hydrophilic matrix formers, the ratedofig release was in the following order Guar
gum>Xanthan Gum. The drug release rate was slowtr mydrophobic Rosin gum when
compare with hydrophilic gums. Majority of formulats have released the drug by non-Fickian
diffusion. Optimized formulation F5 (drug to polymmtio 1:0.8) which includes 40% Xanthan
gum has successfully sustained the drug releas&8f@4 hours and the drug release pattern was
similar to theoretical release profile. The relegs®cess involves anomalous diffusion
mechanism or diffusion coupled with erosion, asaatéd by the n value of 0.38 in Korsmeyer's
plot. There was an alteration in the surface arehdiameter of the tablets with the progressive
dissolution of the matrix as a function of time,iadicated in Hixson-Crowell plot. FTIR studies
proved the no chemical interaction in drug and p@y of the developed matrix tablets. Thus,
sustained release matrix tablets of Lamivudine gusiatural Biodegradable and biocompatible
polymers were successfully formulated, evaluated &und to be suitable candidates in
extending the release of the drug from the makintets.
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