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ABSTRACT

The present study was carried out with an aim of studying the ability of polysaccharide extracted from Abelmoschus
esculentus (AE) to be used as a Binder in Drug delivery systems. Keeping in view the aim, the natural mucilaginous
substances were collected from AE by Ethanol precipitation method and were undergone identification tests,
guantitative determination of pectin by Carbazole tests and identification tests were carried out by FT-IR. After
extraction of the mucilage these were used as a binder in various concentrations in the preparation of paracetamol
tablet.
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INTRODUCTION

The okra plantAbelmoschus esculentus (AE) Moench, a native plant from Africa, is nowogm in many other areas
such as Thailand, the Middle East and the soutstates of the USA. The okra pod is often used\a=gatable. Its
water extracts contain thick slimy polysaccharides are used to thicken soups and stéws It is a high value
functional fruit ingredient available in marketstime form of white to light brown powders and i®dsas gelling
agents in several marketed products in jam, ge#ie¥'. This study was done with an aim to prepare PQNetdy
wet granulation method and direct compression bingukra mucilage as binding agent. The powdered
mucilaginous substances were isolated from AE tafal precipitation methddl and identification tests of pectin
in the natural mucilaginous extracts were d6hé he identification tests shows the presence ofipén the natural
mucilaginous substances isolated from AE and thentifative determination of pectin in the mucilamis
substances of AE was done by Carbazoleltesthus the physical mixtures of model drug (Pamwet) in solid
form along with a series of natural polysacchaiitdated from AE was studied by Fourier Transfonfrared
spectroscopy (FT-IR).

MATERIALS AND METHODS

Fresh Okra fruit was collected from the local maxeGodhra, Paracetamol was obtaining as a giftpda from
Orley laboratories pvt.ltd. Ahmadaha@rosspovidone from Chemdyes Corporation. Magmesstearate from
Signet chemicals, MCC 101 and T&lem S.D Fine chem., Ethanol from Triveni Chemicals

Methods of extraction and isolation of mucilage fran Okra fruit

Extraction of the mucilage

Aqueous Extraction

The natural mucilage substances was extracted wat®y as the Extracting medium
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a. Preparation of the sample

The raw materials AE fruits are weighed (1 kg)w#s cleanly wash with running tap water over aqueof 1Hr.
After washing these were thoroughly dried underlgght for 15 to 20 days. The dried materials wemgght again
(217 gm). The upper and lower ends of the fruitenart and the seeds were removed completely, treedry fruit
was cut into small parts.

b. Heating of the sample

Mucilage was isolated in the following steps-

The heating mantle was set at 60°ZDand preheated for 10 minutes. One beaker (1L)takan and filled with
chopped pieces of the dry fruits. Deionised watas wdded to it in the ratio 1:4 (217 gm okra +KigSvater). The
beaker was then placed on the heating mantle. bbeeaset up was kept for about 7-8 hours for cotapiecovery
of mucilage. The preparation was stirred regulaiih glass rod. Temperature was checked at 15 esnuterval
to keep it maintained at 60-?Q. After about 8 hours the slurries was strainedugh a Buchner funnel (260ml).
The filtrate was kept in room temperature in a leedkr overnight for sedimentation. The decantétdafe was
taken out and the supernatant was poured intoaa elad dry beaker of 100 ml size.

c. Concentration of the Extract
The supernatant obtained from the above decantptimeess is concentrated by evaporating the solitideating
mantle at 50- 68C. The volume of the samples were reduced td' bits original volume.

d. Precipitation of the Sample
The concentrated samples were washed with thresmes of Ethanol. The precipitate was collected remehshed
three times with three volumes of Ethanol and tleeipitate was collected.

e. Drying of the precipitate

The precipitate was dried at first in sunlight oagueriod of 2Hr. then pass the dried substancaitfr sieve no. 18.
Place these sample in a Hot air oven for 1 houdsraaintaining the temperature about 50 t@@®0And maintain

the final LOD of the sample not greater than 3.ddying, the sample becomes hard and brownish ioucolt was

powdered and the powdered samples were passedjthstyve nos. 72.

Identification Test of Pectin”!

a. Stiff gel Test

200 mg of powered was heated with 10ml of watemamater bath till a solution was formed, on coolstif gel
was formed.

b. Test with 95% Ethanol
On adding an equal volume of Ethanol (95%) to 1% w@lution of pectin sample, a translucent, getatm
precipitate was produced. (Distinction from mostng.

c. Test with Potassium Hydroxide (KOH)

To 5ml of a 1% wi/v solution of pectin sample, 1rhlac2% w/v solution of KOH was added and set asidel5
minutes. A transparent semi gel was produced Wherlbove gel was acidified with dilute HCI and strakvell, a
voluminous, colourless gelatinous ppt. was fornidds. upon boiling became white and flocculent.

d. Carbazole test®

Preparation of Reagents

0.150 g of reagent grade Carbazole was dissolv&é80mml of ethyl alcohol. The dissolution of Carblezwas slow
and required stirring.

Method

2ml of sample was chilled in 10ml distilled wat&f. ml of conc. HSO, was added slowly and carefully through the
side of the test tube. The above preparation wasetdefor 20 minutes on a water bath and cooled!| D.i%6
Carbazole in absolute alcohol was added to it apd for 2 hours. The solution was scanned in thgeaf 400 to
800 nm to fix the maximum wave length and UV spattican be obtained.

Drug — Excipient Compatibility Study !

The FT-IR spectra of pure pectin, Paracetamol awmith the powdered mucilaginous substances were nautai
individually and compared. Physical mixture of dmigh powdered mucilaginous substances taking dniem
with drug was prepared and FT-IR spectra were pnbthi Another FT-IR spectrum was also obtained far t
physical mixture of drug with both the mucilagin@igstances.
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Table 1: Compression of PCM Tablet Containing OkraMucilage

. Qty (mg/Tab)
Ingredients 551 pc2 pc3 Pcal PCs PC6  PC7_ PCB
Wet granulation Direct Compression

Paracetamol 500 500 500 500 500 500 500 500
MCC101 44 35 29 20 44 29 20 17
SSG 24 24 24 24 24 24 24 24
Okra Mucilage 12 21 30 39 12 30 39 42
Water gs qs qs gs
Lubrication
Talc 10 10 10 10 10 10 10 10
Mag. striate 10 10 10 10 10 10 10 1p
Total 600 600 600 600 600 600 600 600

Procedure for Preparation of Paracetamol Tablet

Weighing and Shifting

All the ingredients were weighed accurately, actwydo their respective weight. Paracetamol andaiaing
excipient passed through sieve no # 40. Okra ngeileas passing through sieve no # 30.

Preparation of Granules and Dry Blend
In the above formulation PCM tablet were prepargdviet granulation and direct compression methoce ifain
aim is to check the binding capacity of okra in @wetnulation method and direct compression method.

A. In the formulation from batch (PC1-PC4) PCM and D1 are mix properly in the PLM. Okra Mucilage was
dissolved in required amount of boiled water unetarstant stirring till it form a jel mass. Granidat was carried
out in PLM by adding above binding solution of ola@opting the following parameter.

i) Shifting PCM and MCC101 was loaded in PLM ang dhixing for 15 minute.

i) Binding solution was added for 10 minute atvslspeed of PLM.

iii) Kneading continue for 20 minute at 200 rpm.

Wet shifting was carried out through sieve no #&fanules were dried by using rapid dryer for 90uterat 46°C.
Dry shifting was done through sieve no #20. Theththeé SSG in the require amount and mix it for I0ute.

B. In the batch from (PC5-PC8) PCM, MCC101 and Okraraix properly in the PLM for 20 minute and finall
add SSG and mix it over for 10 minute.

Lubrication
A. The granules from Batch PC1-PC4 were blended Mith Stearate and talc for 5 minute in a double cone
blender.

B. The powder mixture from Batch PC5-PC8 was blensliglll Mg. Stearate and talc for 5 minute in a deutbne
blender.

Compression
All the above granules/blend of every batch wasm@ssed by 12 mm circular standard concave puncimdha
break line in one side.

Evaluation of Granules/Blends™”
Prepared granules were evaluated for pre comprepsi@meters like bulk density, Tapped density, fressibility
index, Hauser ratio and Angle of repose.

Friability of granules *%

Friability was measured using Electrolab Friabitiégting apparatus (Electrolab Ltd, Mumbai, Indiggok a # 40
mesh and place the granule over the mesh and $bak® mins. Took 10 gm of granules which retaireothe
sieve and place in friabilator by tumbling 10 gtieé granules for 4 min at 25 rpm. The tested gesulere gently
tapped on ASTM # 40mesh to remove the fines gesertd the weight loss was measured.

Friability (%) = [(I_-F )| x100]
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Evaluation of Tablets™?
Prepared tablet was evaluated for post compregsicameters like hardness, friability, weight vaoiat thickness,
disintegration time (USP)

Uniformity of Content

Weigh and powered twenty tablets. Weigh accuraeaiyantity of the powered containing about 0.5gnvP&dd
50ml of 0.1M NaOH, dilute with 100ml of water, skeafor 15min and add sufficient water to producer2Dfhix
filter and dilute 10ml of filtrate to 100ml with wex. To 10ml of resulting solution add 10ml of 041INaOH, dilute
to 100ml with water and mix. Measure the absorbarficke resulting solution at 248nm.

Dissolution Studied™!

The release rate of PCM tablets will determine gidifSP Dissolution Testing Apparatus Il (Paddle jypehe
dissolution test was performed using 900 ml of waae 37 + 0.5C and 100 rpm. Aliquot volume was withdrawn
from the dissolution apparatus at specified interaad the samples were replaced with fresh digsolumedium.
After filtration and suitable dilution the amourftdrug release was determined from the calibratiamve.

Comparison of dissolution profiles by statistical aalysis with marketed product

Dissimilarity factor (f;) 4

It was calculated in the comparison with referencewith the innovator product to know the dissimitla The
dissimilarity factor (f) should be always less than 15<(f5).

Similarity factor (f,)

The similarity factor (f) was defined as the logarithmic reciprocal squand transformation of one plus the mean
squared difference in percent dissolved betweenettteand the reference products. This was cakulifat compare
the test with reference release profiles.

1
f, - 50 x log10x x 100
\J 1+ UpX(R-T)*

Where, n= numbers of sampling points, the simifafattor () should be always greater than 56-§0)

Stability Studies of the Standardized Formulationg™

The stability studies were carried out on the memtisfactory formulations as per ICH guidelines.e Tinost
satisfactory formulation sealed in aluminum packgagind kept in humidity chamber maintained at 35°€ / 60 +

5 %RH and 40 £ 2 °C / 75 £ 5 %RH for 2 months. A¢ end of studies, samples were analyzed for thg dr
content, in vitro dissolution and other physicoclehparameters

RESULTS AND DISCUSSION

Identification Test

After the extraction process, tests were donadiertain the presence of pectin in the sample.ré@sdts of the
various identification tests performede show in Fig. 1 and 3. All the performed tedtewed positive results
towards the presence Bectin in the Sample. Further confirmation was doyacidifying the Semi-gel formed in
the Test No. 3With dilute HCI and shaken welloluminous, colourless gelatinous ppt. was formEds upon
boiling becomes white and flocculefithis confirmed the presence of Pectin. Tservation of identification of
pectin was similafor both the powdered mucilaginous substances.

Drug and Excipient Compatibility Study

From the F.T.IR study of okra it was found that Gstretch at 3408.56 ¢ Very board due to strong hydrogen
binding, C-H stretching at 2925.07 émmethyl C-H stretching associated with aromatiwiO-H bending at
1611.72 crit assigned to the O-H bending of water. From thelRTstudy of PCM it was found that the N-H
amide stretch at 3326.35 ¢nThis band can be seen quite clearly although dnigop of the broad OH stretch,
Phenolic OHStretch at 3162.30 ¢ Very board due to strong hydrogen binding, C-t¢tshing at 2880.63 cfn
Not clear due to underlying OH absorption, C=0 asttetch at 1654.89 émStretching in amides occurs at a low
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wave number, Aromatic C=Gtretching at 1610.84 ¢ This band is strong since the aromatic ring halarp
substituent’s which increase the dipole momenhef@=C bonds in the ring, Aromatic C8fretch at 1506.31 ¢
Evidence of a doublet due to interaction with rsupstituent’s. From the FTIR study of okra PCM migtit was
found that N-H amide stretching at 3326.35ciithis band can be seen quite clearly although @nigop of the
broad OH stretch, Phenolic Oftretch at 3162.30 ciVery board due to strong hydrogen binding, C-létstiing

at 2880.63 cm Not clear due to underlying OH absorption, C=Odmstretch at 1654.89 ¢hstretching in amides
occurs at a low wave number. Thus the FT-IR repbdws the absence of any interaction of mucilaginou
substances isolated from AE with pure Pectin aniflR€& compatible.

Evaluation of powder blend

The evaluation of various powder blends was peréatmwith regards to bulk density, Tapped densityrr<a
Compressibility index, Hausners ratio and Anglerejose was performed for drug as well as for ezaii and
result were indicated in Table No.2. The resultalbthese tests were complied with specificatiohP Standards.

Evaluation of Tablets

The physical attributes of the tablet were foundeosatisfactory. Typical tablet defects, suchaspig, chipping,
and picking, were not observed, the compressiondeags with 10 mm standard concave punches. Rdsultther
physical evaluations were also found to be withiraaceptable range. For instance, weight variatmges for all
formulation are from 598.2 to 601.7 Hardness ofttiset was found to be 3.2 to 6.81. Thickness foasd to be
fixed during the compression cycle; values werd 3043.48 respectively. The range of Friabilityasfly PC3 and
PC4 batches was calculated 0.86 and 0.58 whichmgdsvithin the acceptable range of 1% and all othetch fails
to pass the friability test.

In-Vitro Dissolution Studies

To achieve the good dissolution profile, the takdéould be formulated so that it releases the drug
predetermined and reproducible manner. By consigdtie drug’s biopharmaceutic and pharmacokinatidilp,

one can determine the required release from thettdband Figure 7 shows the in vitro drug relepseile of

Paracetamol. It was found that PC3and PC4 19.4%28mPs of the drug was released during eith in Smémd
95.2 and 95.7% at the end of 30 mins. All the fdation are compare with the marketed product andrapthese

formulation PC4 shows less Dissimilarifyl() factor 3.05 and highest Similaritf) 82.66.

Absorhance (Ahs)

400.0 440.0 A450.0 520.0 560.0 &00.0 540.0 6580.0 FZ20.0 F60.0 800.0
Wawvelength (nm)

Fig 1: Carbazole test for identification of pectin
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Fig 2: UV spectrum of pure PCM in Phosphate buffer pH 5.8

Fig 4: FTIR spectra of okra mucilage
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Fig 5: FTIR spectra of Pure Paracetamol

Fig 6: FTIR spectra of Pure Paracetamol and Okra muailage

Table 2: Precompression Parameter of Paracetamol gnules

B.D T.D C. Hausner's  Angle of  Friability

Batch code iy (g/ml) (%) Ratio  Repose@)  %ww
PC1 0.464:02 05414001 14.2:0.02  1.16:0.08 296B0  1.72
PC2 0.450£0.3 0.515:0.04 11.620.05 1.14+0.04 20I5  1.21
PC3 0.45610.1 0.521#0.01 12.30#0.06 1.14+0.09 20IB  0.86
PC4 044105 0.598+0.04 11.44+0.01 1.12:0.01 M0  0.42
PC5 0.430:0.2 0.480£0.03 10.41:0.08 1.110.11 348K
PC6 0.43:0.2 05001  13.3:0.2  1.27+0.06 32.9:0.21 -
PC7 0.47+0.1  055$0.1  14.130.4  1.17$0.11 31.5:0.36 -
PC8 0.49:0.4  057+0.2  11.7¢0.5  1.16+0.03  31.2:0.12 -

Table 3: Post-compression evaluation of Paracetamtdblets

Thickness Hardness Friability

Drug Weight variation DT

Batch code () kﬁf{’c‘: 8 content (%) N=20 (Min)
PC1 3.48+0.59 4.2+0.2 1.26+0.02 96.10+3.2 598.2+42 3
PC2 3.46+0.41 5.3+0.3 1.03+0.06 96.86+4.4 602.4+39 4
PC3 3.45+0.44 6.2+0.7  0.86+0.03 96.77+4.1 599.3+4.3 7
PC4 3.43+0.22 6.8+0.1  0.58+0.02 96.90+4.3 601.6x3.4 12
PC5 3.40+0.35 3.2+0.1 2.1 +0.04 97.88+3.6 600.3+5.2 3
PC6 3.44+0.28 3.9+0.7 1.76+0.08 98.22+3.2 601.7+4.2 3
PC7 3.46+0.31 4.2+0.5 1.31+0.03 97.62+4.1 600.8+4.7 4
PC8 3.41+0.39 4.9+04 1.07+0.08 99.88+3.6 599.3+5.2 5

37
Scholar Research Library



Biswajit Biswal et al Der Pharmacia Lettre, 2014, 6 (3):31-39

Table 4: Invitro drug release study

Time % Cumulative release
(mn) RT PC1 PC2 PC3 PC4 PC5 PC6 PC7 PCS8
0 0 0 0 0 0 0 0 0 0

5 247 39.2 30.2 194 233 499 402 328 252
10 379 603 421 286 382 663 615 508 391
15 56.9 754 592 472 541 812 767 614 542
20 717 842 743 641 684 0963 843 756 703
25 845 931 895 815 841 099.2 0927 885 86.4
30 99.1 99.2 986 925 957 99.0 99.6 99.2 985

r N
RT Vs Prototype Formulation
@ 120 -
© —4—RT
% 100 —m—PC1
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g, 80 = PC2
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?) 60 —&—PC3
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S 40
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S 20 —8—PC6
o ——PC
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0 5 10 15 20 25 30 35 ——PC8
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Fig. 7: In-vitro drug release of Prototype formulation Vs Marketedformulation
CONCLUSION

The mucilage of okra was successfully isolated extdacted from the dry okra fruit, the isolatioropedure was
done with the distilled water with a ratio 1: 4n&ily to obtain pure water soluble mucilage theesopnt was
washed with the help of ethanol. It was done bexdlis water insoluble material were completely resdofrom
the mucilage, and to obtained a pure water solptdeipitate After drying the mucilage it was pass through sieve
no 72 to obtain a fine particle size of the mualathe above okra mucilage was used in wet granulaiwhdirect
compression method in the different formulationpafacetamolFrom the Okra gum used as a binding agent in
some tablet formulations with good hardness, flilghiand dissolution rate. However, this naturahder the
dissolution rate of some slightly soluble drugs amdy be consider as a good candidate for bindirgg th
formulations.From the study it is clear that the binding propet fruit polymer of Abelmoschus esculentus (okra)

is much better. Natural gums are promising bioddajoée polymeric materials. Many studies have beeried out

in fields including food technology and pharmaceai8 using gums and mucilage. It is clear that gamd
mucilage have many advantages over synthetic ragefiherefore, in the years to come, there wilcbetinued
interest in natural gums and their modificationsied at the development of better materials for dialivery
systems. The results presented here shows thatubigage obtained frorAbelmoschus esculentus can be used as a
binder in paracetamol tablets formulations with di@dysical properties. Tablets of long disintegnatimes were
produced; hence it's potential in binding and prepahe granules for pharmaceutical formulations.
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