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ABSTRACT

The main purpose of the present work was to devaktpx tablets of Glimepiride with Hibiscus
esculentus fruit mucilage and Povidone and to sitglfunctionality as a matrix forming agent
for sustained release tablet formulations. Mucildégen Hibiscus esculentus fruit was extracted,
isolated, purified and characterized. Physicochainproperties of the dried powdered mucilage
of Hibiscus esculentus fruit were studied. Varidesmulations of Glimepiride Hibiscus
esculentus fruit mucilage and Povidone were pregaiidhe formulated tablets were tested for
mechanical properties, friability, swelling behawnian vitro drug release pattern and the
dissolution data was treated with mathematical niageand the optimized formulation was
tested for accelerated stability studies. The fdatad tablets were found to have good
mechanical properties, good swelling propertiese Tih vitro dissolution data was perfectly
fitting to zero order and the release of drug frtma formulation followed Higuchi's release. The
accelerated stability studies revealed that theldtbretain their characteristics even after
stressed storage conditions. From this study it e@cluded that the dried Hibiscus esculentus
fruit mucilage and Povidone combination can be uaea matrix forming material for making
sustained release matrix tablets.

Key words: Glimepiride,Hibiscus esculentu$ovidone, matrix tablets, sustained release.

INTRODUCTION

Hibiscus esculentulselongs toMalvaceaefamily is an annual or perennial climber, growing
to 2 m tall. The fruit is a capsule up to 18 crgfli.

Glimepiride is an oral hypoglycemic agent, whichascommonly prescribed drug for the
treatment of patients with type Il diabetes metlitdt belongs to sulfonyl ureas drug class.
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Glimepiride is a weak acid with PKa of 5.3. Glimeghe is practically insoluble in water and
acidic solutions but highly permeable (class 2)ading to the Biopharmaceutical classification
System (BCS) [2]. The oral absorption is uniforrapid and complete with nearly 100%
bioavailability. The pharmacokinetics and dosadeedale supports once daily sustained release
formulations of Glimepiride for better control ofolbbd glucose levels to prevent hypoglycemia,
enhance clinical efficacy and patient compliance43 The purpose of present work was to
design and evaluate sustained release matrix sabfeGlimepiride usingHibiscus esculentus
fruit mucilage and Povidone combination as releatsrdant.

MATERIALS AND METHODS

Materials

Glimepiride was obtained as a gift sample from Reddy’s Laboratories, Hyderabad, India.
Hibiscus esculentusuit were collected from plants growing in locakas of Anantapur, India.
The plant was authenticated at the Department darBo Sri Krishnadevaraya University,
Anantapur, India. Povidone, Micro crystalline ctdlke (Avice) and Magnesium stearate were
procured from SD Fine chemicals (Mumbai, India)i dmloro acetic acid, Acetone, Ethanol
(95%), diethyl ether and all other chemicals usedewof analytical reagent grade and double
distilled water was used throughout the experiments

Extraction of mucilage

The freshHibiscus esculentusuits were washed with water. The fruit were cresland soaked

in water for 5—6 h, boiled for 30 min and left tarsd for 1 h to allow complete release of the
mucilage into the water. The mucilage was extraciteidg a multi-layer muslin cloth bag to
remove the marc from the solution. Acetone (in thmantities of three times the volume of
filtrate) was added to precipitate the mucilagetetahe mucilage was separated, dried in an
oven at 48C, collected, ground, passed through a # 80 siedestored in desiccator at %D &
45% relative humidity till use [5].

Purification of the Mucilage

The crude mucilage (1%) was homogenized (Potterogemizer, Sartorius AG, Germany) with

cold dilute tri chloro acetic acid solution (5%)hd solution was centrifuged (3500 rpm for 20
min), neutralized with sodium hydroxide by drop eviaddition and then dialyzed for 30 h

against distilled water. The mucilage was precipdaby adding three volumes of 95% ethanol
and washed successively with ethanol, acetone iatidytether [5, 6].

Drug-excipient compatibility studies

Differential scanning calorimetric (DSC) analysis 7]

The DSC analysis was carried out using Differentinermal Analyzer (Shimadzu DSC-60,
Shimadzu Limited, Japan). A 1:1:1 ratio of Glimége: Hibiscus esculentufruit mucilage:
Povidone were weighed into aluminum crucible arel ISC thermo grams were recorded at a
heating rate of 1%/min in the range 2 to 288C, at a nitrogen flow of 20 ml/min.

Fourier Transform Infrared (FTIR) spectral analysis [7]

FTIR spectrums were recorded on samples prepargatassium bromide (KBr) disks using
FTIR spectrophotometer (Model-1601 PC, Shimadzup@mtion, Japan). Samples were
prepared in KBr disks by means of a hydrostaticpi 6-8 tons pressure. The scanning range
was 500 to 4000 cth The FTIR spectrums of pure Glimepiride, 1:1:lioraif Glimepiride:
Hibiscus esculentusuit mucilage: Povidone and formulation blend (Fagere taken.
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Preparation of matrix tablets

Sustained release matrix tablets of Glimepiridehwibiscus esculentufruit mucilage and
Povidone were prepared by using different drug: ilage ratios.Hibiscus esculentugruit
mucilage and Povidone were used as matrix formiaterials while microcrystalline cellulose
as a diluent and Magnesium stearate as a lubriddinhgredients used were passed through a #
100 sieve, weighed and blended. The granules wemaped by wet granulation technique and
evaluated for its flow properties. The granules eveompressed by using 10 mm flat faced
punches [8, 9]. The compositions of formulationsenghowed in Table 1.

Table 1: Formulae of matrix tablets

Ingredients (mg) Formulation

F-1 F-2 F-3 F-4 F-5
Glimepiride 2 2 2 2 2
Hibiscus esculentusuit dried mucilage | 2.5 5.0 7.5 10.0 12.5
Povidone 5.0 5.0 5.0 5.0 5.0
Micro crystalline cellulose (Avicel) 185.5 183 180. | 178 175.5
Magnesium stearate 5 5 5 5 5
Total weight of tablet 200 200 200 200 200

Evaluation for granules
The granules so obtained were evaluated for flowpg@rties viz., Angle of repose [10], Loose
Bulk Density [11], Tapped Bulk Density [11], Carttsdex [12] and Hausner ratio [12].

Evaluation of tablets
The formulated tablets were evaluated for unifoyrmtthickness, uniformity in weight [13, 14],
hardness [14], Friability [15] and uniformity inwdy content [16].

Swelling behavior of matrix tablets

One tablet from each formulation was kept in aiRksh containing phosphate buffer with pH
7.4. At the end of 2 h, the tablet was withdraweptkon tissue paper and weighed, repeated for
every 2 h till the end of 12 h. The swelling indeas calculated by following equation [17].

S.I = {(M-Mo) / Mg} X 100

Where, S.1 = Swelling Index, M Weight of tablet at time ‘t" and
M, = Weight of tablet at time 0.

In vitro drug release studies

Release of Glimepiride from the matrix tablets waglied by 900 ml phosphate buffer ( pH 7.4)
using United States Pharmacopoeia (USP) 6-statiesolition Rate Test Apparatus  (Model
Electro lab, TDT- 06T, Mumbai, India) with a rotagi paddle stirrer at 50 rpm and 37 +%@C5A
sample of Glimepiride matrix tablets equivalen2tong of Glimepiride was used in each test.
Samples from dissolution fluid were withdrawn agufar intervals filtered (0.4um) and
absorbance was measured at 229 nm for Glimepiodént [18] using a UV/ visible double-
beam spectrophotometer (Elico SL210, India). Theydelease experiments were conducted in
triplicate (n = 3).
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Drug release kinetics

To analyze the mechanism of drug release from thpgped formulations, the data obtained
from in vitro release studies were subjected to Zero order Hidt order [19], Higuchi’'s [20],
Korsmeyer Peppa’s [21] and Hixson Crowell modef.[1

Scanning Electron Microscopy
The optimized formulation (F-5) was selected forai@ding Electron Microscopy (SEM)
analysis. The tablet surface morphology was studiexbro time and™h of dissolution.

Accelerated Stability Studies of optimized matrix ablets
The promising formulation (F-5) was tested for aigue of 3 months at accelerated storage
conditions (temperatures of #Dwith 75% RH) and the drug content was estima2&d |

RESULTS AND DISCUSSION

The thermo gram of Glimepiride showed a short emetonic peak at 209.13 (Figure 1). The
thermo gram of formulated matrix tablets wiiibiscus esculentusuit mucilage and Povidone
showed an endothermic peak at 1932@Figure 2) indicating a slight change in terms of
shifting towards the lower temperature. Thus thageor changes in the melting endotherm in
the drug could be due to the mixing of the drug ardipients which lower the purity of each
component in the mixture (may not indicate the ptié¢ incompatibility).

53 o “ " w e " 10 o 20 2 0 g

Fig.2: DSC thermo gram of Glimepiride: Hibiscus esculentus mucilage: Povidone (1:1:1)

The FTIR spectrum of Glimepiride showed charadterigeaks at wave numbers were 3344.3
(3300-3500) (N-H), 2900.7 (2850 — 3000) (C-H), 2903300 - 2500 (O-H), 1427.2 and 1342.4
(1350 —1550) (N=0), 1072.3 (1220 -1020) (C-N) at®d338 (1000 —1300) (C-O) (Figure 3).
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Infrared absorption spectrum Hibiscus esculentulsuit mucilage and Povidone (1:1) spectrum
shows prominent peaks at wave numbers 2920.0 (283000) (C-H), 3379.1 (3300 — 3500)
(NH), 1029.1 (1000 — 1300) (C-0O) (Figure 4). Thgan&TIR peaks observed in matrix tablets
were 3344.3 (3300-3500) (N-H), 2900.7 (2850 — 30@H), 2900.7 (3300 - 2500 (O-H),
1427.2 and 1342.4 (1350 —1550) (N=0), 1072.3 (1:4220) (C-N) and 1033.8 (1000 —1300)
(C-0). (All these values were represented ad)ciihis indicates that there were no chemical
incompatibility between Glimepiride and the polysddibiscus esculentusuit mucilage and
Povidone) used.
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Fig.4: FTIR spectrum of Hibiscus esculentus fruit mucilage: Povidone (1:1)
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Fig.5: FTIR spectrum of formulation (F-5) blend
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The Angle of repose of granules was found to b&462.157 indicates that the granules had
excellent flow properties. The Loose Bulk densihdaapped Bulk density were found to be
0.58+0.084 and 0.81+0.046 g/ml respectively whicdswsed to calculate the Carr’s index and
Hausner ratio. The values of Carr’s index and Hausatio were found to be 26.84 + 2.989 %
and 1.25+0.046 respectively. All the values oflproperties were showed in Table 2.These
trials were conducted in triplicates (n=3).

Table 2: Flow properties of granules

Parameters Value

Angle of repose’} 26.94+2.157

Loose Bulk Density (g/ml) 0.58+0.084
Tapped Bulk Density (g/ml) 0.81+0.046
Carr’s index (%) 26.84+2.989
Hausner’s ratio 1.25+0.046
Values were mentioned in mean + SD; Number of éxyseits (n) =6

The thickness of formulated matrix tablets was eahffom 2.980.045 to 3.130.153 mm and
the hardness was ranged from 6.45+1.313 9.15+1kgfzht, which was more than 5 kg/ém
and passes the hardness test. The loss on fiyaldis ranged from 0.44+0.044 to 0.85+£0.041 %
(less than 1%). The formulated tablets were fountiave good hardness and minimal weight
loss on friability indicates that the tablets caithwstand the mechanical shocks during their
handling and transport. The drug content in thenfdated tablets was ranged from 99.97+4.687
to 101.34+£8.592 %. These trials were conductedfif@ times and shown in Table 3. The
formulated tablets showed increase in swelling xnale the concentration efibiscus esculentus
fruit mucilage increased (Figure 6).

Table 3: Physical properties of formulated matrix gblets

Formulation Thickness Hardness Friability Drug content
(mm) (kg/em?) (%) (%)
F-1 3.05:0.079 | 8.50+1.244| 0.50+0.012 100.12+6.955
F-2 3.11+0.153 | 9.15+1.464| 0.85+0.041 101.34+8.592
F-3 3.04:0.048 | 7.80+1.348| 0.44+0.044 99.9714.687
F-4 3.08:0.048 | 7.55+1.419| 0.65x0.071 99.9915.846
F-5 2.98:0.045 | 6.45+1.313| 0.78+0.071 100.15+8.267
Values were mentioned in mean + SD; Number of éxyseits (n) =6

Swelling Index

1.5 4

0.5

Runs
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EF-4
mF-5

Fig. 6: Swelling behavior of matrix tablets
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The drug release rate was faster in F-1 and slowdt-5. The release of Glimepiride was
sustained as the proportion ldibiscus esculentusuit mucilage increased and the overall time
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of release of the Glimepiride from the matrix tablgas also increased. The release of
Glimepiride form the optimized formulation (F-5) csteed zero order release and the
formulations gave slope (n) and regression coeffici(r) values, which were 0.006714,
0.995289 respectively and shown in Table 4. Trreitro drug release profile of Glimepiride
from formulated matrix tablets was further studiesihg first order, whose slope and regression
coefficient values of F-5 were -0.001763 and -0H&respectively and represented in Table 4.
The slope and regression coefficient values of #6+/5Higuchi model were 3.308517 and
0.993937 respectively, for Korsmeyer Peppa’s thegrew0.304559 and 0.968567 and for
Hixson-Crowell’'s Model they were -0.000926 and 92945 respectively. These values were
represented in Table 5 and shown in Figures 7, 8) @nd 11. Tha vitro drug release data was
perfectly fitted to zero order release and Higusmiatrix models. Drug releases from matrix
tablets were by drug dissolution, drug diffusioraarombination of both.

Table 4: Kinetic Values for dissolution Profile ofGlipizide Matrix Tablets

Formulations First Order values Zero Order values
Slope (n) Regression | Slope (n) Regression
Co-efficient (r) Co-efficient (r)
F-1 -0.000752 -0.978458 0.003561 0.990382
F-2 -0.000499 -0.996849 0.0029%9 0.992587
F-3 -0.001566 -0.972615 0.005978 0.996664
F-4 -0.001532 -0.992596 0.006496 0.988148
F-5 -0.001763 -0.982313 0.006714 0.995289

Table 5: Kinetic values for Glipizide matrix tablets

Higuchi's values Korsmeyer Peppa's values Hixson ©well's values

Formulation Slope Regresion Slope Regression Slope Regression
(n) Coefficient (r) (n) Coefficient (r) (n) Coefficient (r)

F-1 1.725018 0.971716 0.162459 0.930223 -0.000445 0.983565

F-2 1.865834 0.996464 0.171526 0.955648 -0.000349 0.995775

F-3 3.103446 0.985078 0.287584 0.947334 -0.000661 0.995143

F-4 3.227641 0.993492 0.313174 0.974435 -0.000838 0.994416

F-5 3.308517 0.993937 0.304559 0.968567 -0.000926 0.992145

Cumulative drug release (%]

Time ( h)

Fig. 7: Zero order release plots
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Fig.11: Hixson Crowell’s plots
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The surface morphology of optimized formulation5fat zero time and af'h of dissolution
were observed which indicates that the release rafy drom dosage form by diffusion
mechanism. The SEM photographs of tablet (F-5) whosavn in Figure 12.

Fig.12: Surface morphology of matrix tablet (F-5) &zero time and at 4" h of dissolution
The accelerated stability studies further proved formulation (F-5) was stable even at
accelerated storage conditions. The physicochemitgierties of F-5 tablets, before and after
stability studies were shown in Table 6.

Table 6: Summary of properties of F-5 before and aér accelerated stability studies

Parameter Before stability studies| After stabilitystudies
Thickness (mm) 2.98t0.045 2.980.059
Hardness (kg/cf 6.45+1.313 6.44+1.458
Friability (%) 0.78+0.071 0.79+0.054
Drug content (%) 100.15+8.267 100.15+5.958

Values were mentioned in mean + SD; Number of éxpets (n) =3

CONCLUSION

The present study revealed thtibiscus esculentufuit mucilage and Povidone combination
appears to be suitable for use as a release retanddne manufacture of sustained release matrix
tablets because of its good physicochemical andlisggroperties and suitability for matrix
formulations. Thein vitro dissolution data, mathematical modeling and acatddr stability
studies revealed that the driblibiscus esculentusuit mucilage in combination with Povidone
can be used as a release retardant for makingreessteelease matrix tablets.

REFERENCES

[1] C. Evans, Trease & Evans—Pharmacognosy, Elsevib; New York 18' ed., 2002 pp.
240-244.

[2] Sweetman SC, Martindale, the Complete Drug Refere# ed., Pharmaceutical Press,
London.2005 324-348.

[3] Kahn CR, Shechter Y. Oral hypoglycemic agents dradgharmacology of the endocrine
pancreas. In: Theodore WR, Alan SN, Taylor P, Gilm&5, eds. Goodman and Gilman’s The
Pharmacological Basis of Therapeutic8 eglition, New York, NY: McGraw-Hill 1991 1484.

[4] Jamzad S and FassihiRt. J. Pharm2006 312: 24-32.

[5] Hindustan Abdul Ahad, Kishore Kumar Reddy B, Isli&add, Hari Kumar C and Chitta
Suresh KumarJournal of Pharmacy Resear@01Q 3(5): 943-946.

[6] Baveja SK, Rao KV and Arora lhdian J. Pharm. Scil988 50 (2): 89-92.

[7] Verma, R. K. and Garg, 3. Pharma. Biomed. An2005 38 (4); 633-644.

99
Pelagia Research Library



Hindustan Abdul Ahad et al Der Pharmacia Sinica, 2011, 2 (2):91-100

[8] Jaber Emami, Mona Tajeddin and Fatemeh Ahmidnian Journal of Pharmaceutical
Research2008 7 (4): 247-257

[9] Jayaswa, SB, Gode KD and Khanna 3Kst. J. Pharm. Sci98Q 9: 22-26

[10] Welling PG, Dobrinska MR. Sustained and sustairdéebse drug delivery systems. Marcel
Dekker Inc, New York1978

[11] Jamzad S and Fassihi Rt. J. Pharm2006 312: 24-32.

[12] Martin A, Micro meritics. In: Physical Pharmacyh4td. Philadelphia: Lippincott Williams
& Wilkins, 2003, p. 423-52.

[13] Rajeev Garg. Pre-formulation: A need for dosagmfdesign; pharmainfo. Ne2008 6.

[14] Lachman L, Lieberman HA, Kanig JL. The  Theory andraddce of Industrial
Pharmacy. Philadelphia, PA: Lea and Febi$6B87 317-318.

[15] Banker GS, Anderson NR. Tablets. In: Lachman Lperenan HA, Kanig JL. The Theory
and Practice of Industrial PharmacV.@:l. Philadelphia: PA: Lea & FebigdQ86 293-45.

[16] The British Pharmacopoeia. Department of healttstationary office on behalf of the
medicine and health care product regulatory agezroyyn copy right, $ Ed. 2005 1303-1304,
2588-2589, A133.

[17] Killedar SG, Bhagwat DA, Adnaik RS, More HN and Buza Jl.Indian Drugs 2008 45
(4): 310-313.

[18] The United State of Pharmacopoeia 24/ NF19. Asiditida, The official compendia of
standard United States pharmacopoeial convectmrRackville,1995 1015, 1016, 1791.

[19] Muschert S, Siepmann F, Leclercq Buropean journal of pharmaceutics and bio
pharmaceutics2009 72(1): 130-137.

[20] Korsmeyer RW, Gunny R, Doelker EM, Buri P and PapNa. Int. J. Pharm 1983 15:
25-35.

[21] Higuchi T. Mechanism of sustained action medicatlofiPharm. Scil963 52, 1145-1149.
[22] Remunan C, Bretal M, Nunez A, Bila Jata it J Pharm 1992 80: 151-159.

100
Pelagia Research Library



