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ABSTRACT

Hydrophilic matrices involving natural polysaccharides are an interesting option for developing sustained release
formulation. One of such polysaccharides is Tamarind seed polysaccharide (TSP) isolated from seedkernel of
Tamarindusindica. TSP is used as the hinder, mucoadhesive, antiviral, antitumor, floculant, gellingagent,
suspendingagent, solubility enhancer. The main aim of this study is to use TSP as film forming agent. The TSP is
isolated and characterised for identification tests,organoleptic characters, solubility, swelling index,
microbiological tests andIR spectra and was found to be no incompatability with the alfuzocinHCI by the FTIR
studies. The transdermal films of TSP were prepared ( f1 tof8). The prepared films were evaluated for thickness,
uniformity of weight,Drug content determination, moisture content, Percentage moisture loss, Folding Endurance,
flatness, Water vapour transmission rate, In-vitro diffusion studies and all the values were found to be satisfactory.
Among all formulationsf5 was found to be having good release and all other properties comparing to other
formulations and it is following the super case Il release. The order of release was found to be
f5>f1>6>7>f8>f2>13>14.

INTRODUCTION

Gums have been wildly used as Tablet binders, esntdgand thickeners in cosmetics and suspensiofisras
forming agents and transitional colloids. Polysacidtes are the choice of materials among them Ipydlio
polymers used, because they are nontoxic and adileptThe various polysaccharides used in drugvelsfi
application are cellulose ethers, locust bean ganthangumand guar gum. Another natural pobfsaide,
Tamarind seed polysaccharide (TSP) obtained fraseed kernel dfamarindusindica,possesses properties like
high viscosity, broad pH tolerance, noncarcinogénienucoadhesive nature, andbiocompatibility. dtused as
stabilizer, thickener, gelling agent, and bindefdnd and pharmaceutical industries. TSP has talyes likeLow
cost and natural origin. Free from side effectsocBmpatible and bio-acceptable.Environmental frignd
processing.Local availability. Better patient talece as well as public acceptance. They improventi®nal
economy by providing inexpensive formulations t@pe, using locally available materials[1].Tsp ised as the
binder, mucoadhesive, antiviral, antitumor, floct]agelling agent, suspending agent[2], solub#ithancer[3]

Drug AlfuzocinHCI is an Antihypertensive Agent withHalf life10 hours, partition coefficient is attod.51 and
Molwt:425.9 Dose:max10mg per day (2.5to10mg), ugdierg hepatic metabolism all this factors providé@able
for the development of transdermal films .The medra of action of drug alpha(l)-adrenergic blockaggent that
exhibits selectivity for alpha(1)- adrenergic retoep in the lower urinary tract. Inhibition of treeadrenoreceptors
leads to the relaxation of smooth muscle in theld#a neck and prostate, resulting in the improvernrearine flow
and a reduction in symptoms in benign prostate fpjpsia. Alfuzosin also inhibits the vasoconstnicéffect of
circulating and locally released catecholamine’pir(ephrine and nor epinephrine), resulting in pezial
vasodilatation [4].
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MATERIALS AND METHODS

Materials: TSP was isolated in laboratory by using acetondiuso meta bi sulphate from lobachem laboratory
reagents and fine chemicals, acetone and span&0rfroly chem. Reagents and fine chemicals,propegylgeol
fromlobachem laboratory reagents and fine chemicBAlAOH and potassium dihydrogen phosphate from
MerckSpecialitiesPrivate Limited.

Isolation of TSP[5]:

Tamarind seeds collected and dried in sunlight. Kéxmels were crushed into fine powder. 20 g oé fkernel
powder added to 200 ml of cold distilled water tepare slurry. The slurry obtained was poured 826 ml of
boiling distilled water and boiled for 20 min onwater bath to obtain a clear solution which muskept aside
overnight. The thin clear solution was then ceag#d at 5000 rpm for 20 min to separate all theifpr matter.
Supernatant liquid was separated and poured intessxof absolute alcohol with continuous stirriRgecipitate
obtained were collected by a suitable method arghe with 200 ml of absolute ethanol and dried0&C5for 10
h.

Evaluation tests for TSP

Table :1ldentification test for TSP[6]

TEST OBSERVATION REFERENCE

MOLISHTEST: (100 mg dried mucilage powder + Violet green colour observed

Molisch’reagent+conc.H2S04 on the side of a tds¢)u fgyé?se junction of the two  (Carbohydrate present

RUTHENIUM : Take a small quantityof dried mucilage powder,
mount it on a slide with ruthenium red saatiand observe it Pink colour is observed Mucilage present
under microscope.

IODINETEST: 100mg dried mucilage powder +1 ml 0.2 N iodine 8ofu

No colou observed in Polysaccharides present
Solution (starch is absent)
Enzyme absent
(Distinction between
dried mucilage

and acacia)

Enzyme test:: dissolve 100 mg dried mucilage powder in
20ml-distilledwater; add0.5mlof benzidine in alobfP0%) No blue colour product
Shake and allow to stand for few minutes

Organoleptic characters of TSP:
The organoleptic characters of the polymer suatoasur, odour, taste, shape e.t.c .are shown iteTrad2.

Solubility:
Solubility of the polymer in different solventsveestudied and the results are shown in Table no :3

Swelling index:

One gram of TSP powder (#100 mesh passed) wagsatelyuweighed and transferred to a 100ml stoppered
measuring cylinder. The initial volume of the powite the measuring cylinder was noted. The volunas wade

up to 100 ml mark with distilled water. The cylimdeas Stoppered, shaken gently and set aside fdr.Pde
volume occupied by the gum sediment was noted 2ftdr. The results are shown in Table no:4

Microbiological test:

Tamarind seed is natural extract the scope for raniganisms is high. TSP is added to the ihoos of
bacterial(Agar) and fungal medium( Sabouraud at@rypwith micro organism with anti microbial(Na raet
bisulphate) of various concs0.02%,0.05%,0.1%adggnpour plate method and incubated afc3@nd 28c.The
same above process is done without a microbiolbgigant as controls. There was no microbial growtB.1%con
of Sodium Meta bisulphate.

IR-spectra[7]:

The pure drug, and combination of drug with polymeere mixed separately with IR grade KBr in raifol00:1
and corresponding pellets were prepared by applyiBgmetric ton of pressure in a hydraulic predse Ppellets
were scanned over a wave number range of 4000-40aL.The IR spectrum forTSP,alfuzocinHCI and
combinations are shown in following figure no: 13 2

Preparation of transdermal films:
The matrix type transdermal films are prepared ddyent casting method. The desired concentratidrsotymer
solution was taken along with drug solution andeotixcipients were triturated in mortar and pestld poured in
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a petri dish and allowed to dry in hot air over6@c for 24 hours and the formulae for the films iswh in Table
no.8.

Transdermal films have been developed to improwecall efficacy of the drug and to enhance patmmhpliance
by delivering smaller amount of drug at a predeteeth rate. This makes evaluation studies even iingpertant in
order to ensure their desired performance and dejibility under the specified environmental coiadis. These
studies are predictive of transdermal dosage famascan be classified into following types[8,9,10,1

Evaluation of transdermsl films:

Physicochemical evaluation

Thickness:

The thickness of transdermal film is determinedstyew gauge at different points of the film.

Uniformity of weight:
Weight variation is studied by individually weigiginflO randomly selected patches and calculatingatiezage
weight. The individual weight should not deviatgrsficantly from the average weight.

Drug content determination:

An accurately weighed portion of film (about 100 )nmg dissolved in 100 ml of suitable solvent in wlhidrug is
soluble and then the solution is shaken continlyoies 24 h in shaker incubator. Then the whabduson is
sonicated. After sonication and subsequent filtrgtidrug in solution is estimated spectrophotoroalisi by
appropriate dilution.

Moisture content:

The prepared films are weighed individually aképt in a desiccators containing calcium chierat room
temperature for 24h.The films are weighed agaierat specified interval until they show a constasight. The
percent moisture content is calculated using falhawequation.

initialweight
%MOISTURECONTENT= finalweight

Percentage moisture loss:
The films were weighed accurately and kept in dogesors containing anhydrous calcium chloride teA3 days,
the films were taken out and weighed. The moisioge was calculated using the formula:

% Moisture Loss = (initial weight —final weight)/initial weight*100

Folding Endurance:

Evaluation of folding endurance involves determinihe folding capacity of the films subjected tequent extreme
conditions of folding. Folding endurance is detered by repeatedly folding the film at the same glaatil it
break. The number of times the films could be fdldethe same place without breaking is foldinguzadce value.

% Flatness:

A transdermal film should possess a smooth surdackshould not constrict with time. This can be destrated
with flatness study. For flatness determinatiorg strip is cut from the centre and two from eadke sif patches.
The length of each strip is measured and varidtidength is measured by determining percent cmtistn. Zero

percent constriction is equivalent to 100

2oFLATNESS=(L2-L1)/L1*100
12 = Final length of eadtrip
I1 = Initial length of eachtgp

Water vapour transmission rate[9]:

Glass vials of 5 ml capacity were washed thorouginlgt dried to a constant weight in an oven. Abogtdf fused
calcium chloride was taken in the vials and theymar films of 2.25 crhwere fixed over the brim with the help of
an adhesive tape. Then the vials were weighed tmddsin a humidity chamber of 80-90 % RH condition a
period of 24 h. The vials were removed and weighte?¥4 h time intervals to note down the weight gain
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(final weight — initialweight)
area s time *

Bwvt = 100

In-vitro diffusion studies[10,11]: The prepared transdermal films are evaluatedhieiffusion studies by placing
dialysis set up .The donor component containingfilhe along with diffusion membrane which are tiéal the
funnel, placed in the beaker containing pH 7.4 phate buffer of volume 50ml which acts as a reaeptedium.
The magnetic bead is placed in the beaker and #tbum is maintained at 37+8¢ The 1ml sample was removed
at regular intervals of time and equal volume aeed with buffer.

RESULTS AND DISCUSSION
Characterisation of polymer:
The identification tests for the polymer are shawthe Table.1. The results confirmed that theasted substance

is found to be possessing the polysaccharide clegistecs

Organoleptic characterisation of polymer

Table no: 2 Organoleptic characteristics

PARAMETER TAMARIND SEED EXTRACT

Colour Cream
Odour Odourless
Taste Tasteless
Shape Irregular

Touch and Texture | Hard and rough

Table no:3 solubility studies

SOLVENT SOLUBILITY PARAMETER
Cold Water Sparingly soluble

Warm water Quickly soluble forms colloidal solution

Acetone Insoluble
Methanol Insoluble
Ethanol Insoluble
Ethanol Insoluble

Table no: 4 Swelling index

TIME(hr) | Water(SI%) | Buffer(S1%)
1 20 20
2 30 30
4 40 30
24 50 40

IR SPECTRUM ANALYSIS:

Figure no:1 IR-spectrum for TSP
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Table no : 5 functional group analysis of TSP

GROUP | WAVE LENGTH
c=0 1638.54CM-1
C-H 1384.63CM-1
OH 3468.80CM-1

3500 3000

2500 2000

Name

Description

Figure:2 IR- Spectrum of AlfuzocinHCI.

Table no: 6 Functional group analysis of pure drug

ALF1_Santhosh ~ Sample 010 By gitam Date Friday, March 01 2013

4000

3500 3000

GROUP | WAVENUMBER(cm™)
R-NH; 3348.88
R-NH-R 31313
Cc=0 1656
c-0-C 1552.97
CHjbending 1466.86,1443.51

c-0 995.06

C-O-H 1394.83

g
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Figure:3 IR Spectrum for combination of AlfuzocinHCI : Tamarindpolymer

Name Description

Table no: 7 functional group analysis of AlfuzocinkCL : TSP

2500 2000

1500 1000

ALF2_Santhosh ~ Sample 011 By gitam Date Friday, March 01 2013

GROUP | WAVENUMBER(cm )
R-NH; 3349.61
R-NH-R 3134.44
c=0 1656.42
c-0-C 1552.5
CHgbending 1466.72,1443 51.
[eXe) 995.62
C-O-H 1378.11
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Table no: 8 FORMULATION TABLE

INGREDIENTS F1 F2 F3 F4 F5 F6 F7 F8
Tamarind(mg) 500 600 700 80 500 600 700 800
% Propylene Glycol 5 5 5 5 5 5 5 5
% Span 20 3 3 3 3 5 5 5 5
%Sodium meta bisulphate 0.1 0.1 01 0j1 a. 0.1 0.10.1
AlfuzocinHCI(mg) 5 5 5 5 5 5 5 5
Water 10ml| 10ml| 10ml| 10m| 10ml 10ml 10ml 10ml
Table no:9 Evaluation test for transdermal films
Formulation code | Thickness| Weight (mg)| Constrictioffs) | folding endurance | Moisture loss(%)
F1 0.23+0.01 780 15 2.9+0.4 13548 2.56+0.24
F2 0.26+0.01 810+5.2 1.4+0.2 165+7 3.7+0.3
F3 0.27+0.01 920 +5.7 4.4+1.0 21045 4.34+0.2
F4 0.29+0.01 970 6 1.4+0.3 225+8 5.15+0.4
F5 0.22+0.01 830 +8 1.4+0.2 13245 3.61+0.6
F6 0.24+0.01 890+8.4 0+0.1 15848 4.7+0.4
F7 0.26+0.01 970 9 2.9+0.7 206+7 5.15+0.10
F8 0.30+0.01 1240+10 1.4+0.5 218+9 11.2+1.2

Table no:10Evaluation test for transdermal films

Formulation code | %moisture content | %Watervapourtransmission rate (wvt) | % Drug content
F1 102.63 +1.09 0.11+0.2 40
F2 103.84+1.07 0.10+0.01 60
F3 104.45+1.06 0.09+0.02 70
F4 105.75+1.05 0.08+0.01 70
F5 103.70+1.03 0.10+0.02 94
F6 104.43+1.04 0.09+0.01 60
F7 105.19+1.03 0.09+0.01 80
F8 112.72+1.07 0.08+0.01 40

Table no:12 Correlation coefficient ‘r'values in the analysis of release data of transdermal films g=er various kinetic models

FORMULATION |ZERO ORDER |FIRST ORDER |HIGUCHI KORSMEYE R -PEPPAS| nVALUE
F1 0.955 0.970 0.901 0.903 1.01
F2 0.865 0.900 0939 0.949 0.5
F3 0.919 0.833 0.812 0.688 0.2
F4 0.816 0.925 0.888 0.932 0.1
F5 0.994 0.952 0.949 0.981 1.3
F6 0.957 0.952 0.930 0.895 0.2
F7 0.978 0.962 0.917 0.989 1.3
F8 0.979 0.963 0.921 0.935 1.6
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Figure:4 Release profiles of the formulations F1-F8
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TSP isolated and its characterisation was confirtmethe Molish test, iodine test, ruthenium tesilenzyme test
and found to be slowly soluble in water.TSPalsohgvswellingindexabout50%inwaterand40%inbuffer. FTIR
spectra shows no interaction of the drug with tihgper. Transdermal films wereprepared b y using/ed
casting method for alfuzocin Hcl. Formulations@Hd4) containingTSP with 3% penetrating enhanced, (# to
f8) with 5% penetrating agent. The prepared filmsravevaluated and thickness ranges from 0.23+0.01onm
0.30+0.01mm.weight of a films were found to be bedw 780 +5mg to 1240+10mg. It was found that asafo
polymer increased the weight of the film also ims®s. Folding endurance was found between 13223368As
the conc of polymer increase the folding endurasfche films also increased. The flatness of tha fs found to
be between 0+0.1% to 4.4+1.0% of constriction.0%stdction indicates 100% flathess. The moistures|ds
between2.56+0.24 to 11.2+1.2%.As the conc of polyimereased the moisture loss also increased dsdhas low
indicating stability of films which prevents fromrittle during storage.The moisture content is fouiad be
between102.63 +1.09% to 112.72+1.07%.As the comobfmer increased the moisture content is alsoddornbe
increased up to small content. The % wvt is bet@e#3*¥0.01% to 0.11+0.2%. As the con of the polymereased
the rate of % wvt is decreased. The drug contefdund to be between 40% to 94%.Thediffusionstucdypaaied
outbyusingthedialysissetupanditisobservedflandfisitaygood releasing behaviour. As the con of theymper
increased the release rate was decreased .i.e.ffnonulationfl t of4 itis found to be decrease iugl release
amount due to increase in polymercon. The roleeokfrating enhancer is to enhance the rate ofsel€&omparing
the formulationfl,f2,f3,f4and f5, f6, f7, f8 thate of release has been increased as the pemgteathancer
increased. Based on the correlation coefficienteslit was found that formulations F3,F5,F6,F7 gib#ing zero
order drug release and formulations F1, F2, F4@lewing the first order drug release. The regi@ss/alues of
the all the formulations in Higuchi equation wasirid to be > 0.812 indicating that drug release diffsision
controlled. As per the Peppas equation the relegsenent ‘n’ value < 0.5 for formulationsF2, F3, &#d F6 shows
Fickian diffusion and remaining all formulations t{ralue > 1 shows supercase transport Il.

CONCLUSION

The transdermal films are prepared for the drugi2dicinHCI with good controlled release by using taural

polymer tamarind seed polysaccharide extract. Bagedrug release data the formulationfland f5axénigabetter

release as most of the drug was released withinr@&ompared too the formulations. The order tdase is as
followsf5>f1>f6>f7>f8>f2>f3>f4. In conclusion, thpresent data confirm the feasibility of developtransdermal
films by using tamarind seed polysaccharide extadilm forming agentonan industrial scale.
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