V.T.Chamleet al Int. J. Current Trends. Pharm. Res., | 2013,Vol.1(1)

Available online at www.pharmaresearchlibrary.com
Pharma Research Library

International Journal of Current Trends in Pharmaceutical Research

2013, Vol. 1(1): 67-73

. X _)'i ; .
‘% /; Review Article

‘% Pharma Research

Pharma Research
Library

A Potential Natural gum as a polymer used in NDDS: Recent investigations

V.T.Chamle'?, P.SMisal’, S.G.Shep?, Dr. R.A. Hajare?

1?Department of Pharmaceutics, Shri BSPM'S B. Phayn@atlege Ambajogai, Beed (M.S.)
Dr. Babasaheb Ambedkar Marathwada University, Agakiad, Maharastra, India
*E-mail: rahulhajare@rediffmail.com

ABSTRACT

Natural gums are natural polymers, which mainlysists of carbohydrates sometimes with small amoohts
proteins and minerals. They are made from diffepants of plants seaweeds or bacteriological agtivihe
gums are used very much in the food industry askémiers and they are changing the viscosity sicaritly
already in low concentration. The natural prodacesnormally purified from water solutions, in whithey are
sometimes treated for change in molecular sizeolmaining other final properties. As one step ie th
purification filtration, membrane filtration arentrifugationcan be used. After the purification the solutians
sometimes concentrated byaporatioror solidified by cooling, drum drying @pray drying
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INTRODUCTION

Natural gums are natural polymers, which mainly sists of carbohydrates sometimes with small amoohfts
proteins and minerals. They are made from diffepamts of plants seaweeds or bacteriological agtiiihe gums
are used very much in the food industry as thickeriéghe traditional use of excipients in drug formidas was to
act as inert vehicles to provided necessary weigttisistency and volume for the correct adminisimabf the
activeingredient, but in modern pharmaceutical deséorms they often fulfil multi-functional rolesush as
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modifying release, improvement of the stability dndavailability of the active ingredient, enhanenof patient
acceptability and ensure ease of manufactuew and improved excipients continue to be deyadioto meet the
needs of advanced drug delivery systems. Polymave been successfully investigated and employethen
formulation of solid, liquid and semi-solid dosafpems and are specifically useful in the designnofrel drug
delivery systems. Both synthetic and natural polgmigave 3 been investigated extensively for thigpase .
Synthetic polymers are toxic, expensive, have emvirent related issues, need long development timsyhthesis
and are freely available in comparison to naturalsilable polymers. However the use of naturaympeirs for
pharmaceutical applications is attractive becabsg aire economical, readily available, non-toxid aapable of
chemical modifications, potentially biodegradabtel avith few exceptions and also biocompatiblee specific
application of plant-derived polymers in pharmaaitformulations include their use in the manufiaetof solid
monolithic matrix systems, implants, films, beaaécroparticles, nanoparticles, inhalable and irgbld systems as
well as viscous liquid formulation’s 4-6 within these dosage forms, polymeric matsrtave fulfilled different
roles such as binders, matrix formers or drug sslemodifiers, film coating formers, thickeners ascesity
enhancers, stabilizers, disintegrants, solubiljseesnulsifiers, suspending agents, gelling agentd an
bioadhesives.The natural products are normallyfipdrfrom water solutions, in which they are sommets treated
for change in molecular size for obtaining otheafiproperties. As one step in the purificatiotrdiion, membrane
filtration or centrifugation can be used. After tlparification the solutions are sometimes concéatraby
evaporation or solidified by cooling, drum dryingspray drying’.

Need of herbal polymers

Biodegradable — Naturally occurring polymers praetldy all living organisms. They show no adverdeat$ on
the environment or human being.

Biocompatible and non-toxic — Chemically, nearly @f these plant materials are carbohydrates imreaand
composed of repeating monosaccharide units. Héwgeare non-toxic.

Economic - They are cheaper and their productiat isdess than synthetic material.

Safe and devoid of side effects — They are frorataral source and hence, safe and without sidetsffe

Easy availability — In many countries, they aredued due to their application in many industries.

Classification of natural gums

1. Accordingto the charge
a) Non-ionic seed gums: guar, locust bean, tamarind, xanthan, amylosdiaans, cellulose, galactomannans.
b) Anionic gums: arabic, karaya, tragacant, gellan, agar, algmageenans, pectic acid.

2. According to the source

a) Marineorigin/algal (seaweed) gums:. agar, carrageenans, alginic acid, laminarin.

b) Plant origin:

i. Shrubs/tree exudates—gum arabica, gum ghatti, karaya, gum tragacanth,

ii. Seed gums—guar gum, locust bean gum, starchlceen, cellulose

iii. Extracts—pectin,larch gum

iv. Tuber and roots—potato starch

¢) Animal origin: chitin and chitosan, chondroitin sulfate, hyahiooacid.

d) Microbial origin (bacterial and fungal): xanthan, dextran, curdian, pullulan, zanflo, emuldaker’'syeast
glycan, schizophyllan, lentinan, krestin,

Thenatural gumsare derived from the following sour ces:

Fermentation produced gums

Beta-Glucan (1,3/1,6-beta-D-glucan),Curdlan Guntaiig3-glucan polymer),Gella@um ,Rhamsan Gum ,Welan
Gum ,Xanthan Gum

Gumsfrom seedsand corn

Guar Gum (galactomannans),

Konjac Gum (glucomannans),

Locust Bean Gum /Carob gum (galactomannans),
Psyllium Seed Gum, Quince Seed Gum,
Tamarind Gum,Tara Gum (galactomannans)
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Plant extracts
Arabinogalactan ,Beta-Glucan (1,3/1.4-beta-D-glydectins

Plant exudates
Chircle Gum,Dammar Gum,Gum Arabic,Gum Ghatti,Guragiicanth ,Karaya Gum ,Mastic Resin

Seaweed-derived gums
Agar-Agar Gum (galactans with little half-eater hate),Alginic Acid and Alginates (mixed polymers o
mannuronic acid and guluronic acid),Carrageenaals¢tans with half-eater sulphate.

Some natural gumsused in ndds:

Okragum

Okra, also known as GUMBO,and OCRA is given themtific name of Hibiscus esculatus L., and belctogthe
family Malvaceae. It was first described by Abuli#&ts el-Nebati, a Spanish botanist who found itggE in 1216.

In a study okra gum has been evaluated as a bind8® paracetamol tablet formulations. These foatiohs
containing okra gum as a binder showed a fasteetoasd higher amount of plastic deformation thaoséh
containing gelatin. The crushing strength and tkgration times of the tablets increased with iasesl binder
concentration while their friability decreased. ldtigh gelatin produced tablets with higher crushstrgength
reduce okra gum produced tablets with longer digirdtion times than those containing gelatin. Is Viiaally
concluded from the results that okra gum maybeeduldiydrophilic matrixing agent in sustained drdefivery
devices. In another study Okra gum was evaluated esntrolledrelease agent in modified release iogety in
comparison with sodium carboxymethyl cellulose (NBE) and hydroxypropylmethyl cellulose (HPMC), using
paracetamol 40 as a model drug . Okra gum matpoegded controlledrelease of paracetamol for ntbes 6 h
and the release ratédlowed time-independent kinetics. The releasegatere dependent on the concentration of
the drug present in the matrix. Okra gum compaasdidrably with Na CMC, and a combination of Okramngand
NaCMC, or on further addition of HPMC resulted igan zero order release of paracetamol from theixratolet.
The results indicate that Okra gum matrices coeldi®eful in the formulation of sustainedreleaséetatfor up to
6h.

Fig.1 Okragum Fig.2 Structure of Okra gum

Applications

Emulsifying agent

Stabilizer,

A bodying agent in soups, gravies and related prisciu
Flavoring material

Antioxidant

L ocust bean gum

Locust Bean Gum (LBG) (also known as Carob Gumjhined form the refined endosperm of seeds fitwen t
carob treeCeretonia Sliqua L. It is an evergreen tree of the legume family. dbabean gum is obtained by
removing and processing the endosperm from seedbeotarob tree. Processing of the ground endosperm
accomplished by dispersing the fine powder in hgilwater and filtering to remove impurities. Thengus
recovered by evaporating the 46 solutions and trayoll drying. Locust bean gum (LBG) is a plantede
galactomannan, composed of a 1-4 linked-D-mannaktwme with 1- 6- 47 linked "-D-galactose side greu This
neutral polymer is only slightly soluble in cold t@g it requires heat to achieve 48 full hydratisolubilization and
maximum viscosity. The physico-chemical propertégalactomannan are 49 strongly influenced byghlactose
content
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A controlled delivery system for propranolol hydntaride (PPHCL) using the synergistic activity oBG and
Xanthan gum (X) was studied. Granules of PPHCL wespared by using different drug: gum ratios ofLBG
alone and amixture of XLBG (X and LBG in 1: 1 ratios). The XI® matrices exhibited precise controlled release
than the X and LBG matrices because of burst etiadtfast release in case of X and LBG alone re¢isjebc and
there was no chemical interaction between drug @oigmers in the XLBG formulation as conformed byIRT
studies. The first-pass 50 effect of PPHCL canvméded by using this formulation.

H,OH

HO CH, H H 1
H H H
H
0 %
H,0H HoUH
Fig.3 Locust bean gum Fig.4 Structure Locust bean gum

Applications

The ancient Egyptians used locust bean gum tothimadvrapping of mummies.

In more recent times is used as a thickener indsdfassings, cosmetics, sauces, as an agent icréeen that
prevents ice crystals from forming, and as a fasttute.

In pastry fillings, it prevents "weeping" of the teain the filling, keeping the pastry crust crisp.

It has a very high viscosity (thickness) even whery little is used.

Tamarind Gum

Tamarind xyloglucan is obtained from the endospefthe seed of the tamarind tr@@marindus indica, a member
of the 21 evergreen family. Tamarind Gum, also km@s Tamarind Kernel Powder (TKP) is extracted fitbin
seeds.

Fig. 5 Tamarind Gum Fig. 6 structure of tamarind gum

Applications:

Dissolution improvement

Nasal Mucoadhesion

Bioadhesive Tablet

Binder in tablet dosage form

In Ophthalmic drug delivery

In sustained drug delivery

In Ocular drug delivery

In controlled release of spheroids

To improve the extent of absorption and bioavalighof drug.

TaraGum
Tara gum is obtained from the endosperm of sedthedalpinia spinosa, commonly known as tara. It is small tree
of the familyLeguminosae or Fabaceae. Tara gum is a white, nearly odorless powder. firsduced by separating
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and 56 grinding the endosperm of the mature blaglorcseeds . he major component of the gum is
galactomannan polymer similar to the main compaehguar and locust bean gums, consist of a linean chair
of (1-4)--Dmannopyranose units witl-D-galactopyranose units attached by6jllinkages. The ratio of mnose
to galactose in tara gum is 3:1. produce highlcais solutions, even at 1% concentration. Tara geomires
heating to disrupt aggregation and full dissolutiwhereas guarum is soluble 57 in cold wai. Tara gum is used
as a thickening ageaind stabilizer in a wide range of food applicatiansund the world. The use of tara gum
controlled release carrier in the formulation oftga 58 59 retentive controlled release tablets emdlsions fo
drugs like metformin hydrochloride, ciproxacin hydrochloride nimodipine, nifedipine, carvetliclozapine ha
been claimed in patents.
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Fig.7 Tara Gum Fig.8 Structure of Tara Gum

Applications:

Manufacture of furniture leather,

As a food additiveand dark blue dye can be obtained from the r

As a thickening agent

Enhancedtabilization and emulsification proper

Theseare used in the preparation of convenience foadd asice cream.

Gellan Gum

Gellan Gum is a wategeluble polysaccharide produced fermentation. This multifunctional gelling agenindae
used alone or in combination with other productprtoduce a wide variety of interesting texturesllaegum is
extremely effective at low use levels in formindsgand are available in two typ high and low acyl content. Lo
acyl gellan gum products form firm, r-elastic, brittle gels, whereas high acyl gellan gonms soft, very elastic
non-brittle gels. Varying the ratios of the two formisgellan produces a wide variety of textures. Tniqueness of
gellan gum is the ability to suspend while conttibg minimal viscosity via the formation of a uniy functioning
fluid gel solution with a weak gel structure. Flgdls exhibit an apparent yield stress, i.e., iefistress which mu:
be exceeded before the system will flow. These systare very good at suspending particulate maitee;
provided the stress exerted by the action of gyawit the particles is less than the yield strdss,suspension wi
remain stable.Other importaproperties of gellan gum fluid gels are theisgttemperature, degree of structure
thermal stability. All of these properties are,v@igh normal unsheared gels, dependent upon theetdration of
gellan gum and the type and concentration ofing ions.This multifunctional hydrocolloid can be used at i
levels in a wide variety of products that requirgligg, texturizing, stabilizing, suspending, f-forming and
structuring.

n

o o MK
Fig.9 Gelan gum Fig.10 Structure of Gellan gum
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Welan gum

Source: Biofermentation using a sugar source

Function: Thickening, suspension, thermal stability

Description: Welan gum is a specialty fermentation polysaccleaproduced by fermentation §bhingomonas sp.
A key feature of this novel, water-soluble polydsaide is its excellent stability and viscosity emion at
temperatures up to 150°C (300°F). In addition, tiyslrophilic colloid thickens, suspends, and staéd water-
based systems while imparting rheological conthélan gum is stable in the presence of calcium,iewen under
high pH conditions, and in solutions containingthigvels of glycols. A solution of welan gum in wais highly
pseudoplastic (shear thinning). At rest and underdhear conditions it exhibits a very high vistpsBy contrast,
under high shear conditions it exhibits a low viEto The viscosity changes immediately when theasimg
conditions change, for example, when the solutimmes to rest after being pumped.

DS

Fig.11 Welan gum Fig.12 Structure of Welan gum

Isapgulla husk (Psyllium)

Psyllium seed husks, also known as ispaghula, edabg simply as psyllium, are portions of the ssedflthe plant
Plantago ovata, (genusplantago), a native of India and Pakistan. Gel forming fi@t of the alkali-extractable
polysaccharides is composed of arabinose, xylodetraces of other sugars.They are soluble in watgranding
and becoming mucilaginous when wet. Seeds are cseunercially for theproduction of mucilage. It ishite
fibrous material,hydrophilic in nature and formslaar colorlessnucilaginous gel by absorbing water. Psyllium
seed husk is 51 used as binder, disintegrant dedseretardant . In an attempt, psyllium and acadid based pH
sensitive novel hydrogels using N, N methylenebiigamide (N, 0 NMBAAm) as crosslinker and ammonium
persulfate (APS) as initiator for model drugs @etrcline hydrochloride,insulin and tyrosine), foetuse in colon
specific drug delivery was studied. The hydrogekvesvaluated for the swelling mechanism and drugass
mechanism from the polymeric networks. The effedtpH on the swelling kinetics and release pattridrugs
have been studied by varying the pH of the releasdium. It has been observed that swelling anagsel®f drugs
from the hydrogels occurred through non-Fickiaranomalous diffusion mechanism in distilled wated ai 7.4
buffer. It shows that the rate of polymer chairaxeltion and the rate of drug 52 diffusion from thégdrogels are
comparable.

S =

o

Fig.13 Isapgulla husk (Psyllium)

Alginates

Alginates are natural polysaccharide polymers tedldrom the brown sea weed (Phaeophyceae). Algiciid can
be converted into its salts, of which sodium altgnas the major form currently used. Alginates bffe
variousapplications in drug de-livery, such as iatnx type alginate gel beads, in liposomes, in uhatihg
gastrointestinal transit time, for local applicatocand to deliver the bio molecules in tissue ezgyiimg applications.
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Fig.14 Alginates Fig.15 Structure of Alginates

Applications

Alginates have proven to be effective for the syamm of malignant wounds. Bleeding in malignant wasiis
caused by the absence of platelets and the abumdsdritiable capillaries. Because bleeding occwsilg, it is
essential that dressings do not adhere or causendraAlginates are ideal for bleeding wounds ay thave
haemostatic properties. Alginates are thin, sefffeat’e and conform well to contours. This incredsedreedom to
carry out normal daily activities.
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