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ABSTRACT
Currently, various plant polysaccharides have been studied for their diverse applications 
as excipients like binders, granulating agents, disintegrants, emulsifiers, suspending 
agents, gelling agents, mucoadhesive agents, matrix-formers, release retardants, enteric 
resistants, etc., in various pharmaceutical dosage forms. Among these, tamarind seed 
polysaccharide is an emerging excipient, which is beingused and investigated for the 
preparation of various dosage forms like suspensions, emulsions, tablets, gels, creams, 
beads, spheroids, microparticles, nanoparticles, ophthalmic preparations, and buccal 
patches, etc. The current chapter deals with a comprehensive and useful discussion 
on pharmaceutical applications of tamarind seed polysaccharide withits some important 
features like source, isolation, chemical composition and properties.
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INTRODUCTION
Polysaccharides are high molecular weight 
polymers possess complex and branched 
tructures with many monosaccharidic resi-
dues that are joined each other by O-glycosidic  
linkages.1 These are hydrophilic and gel-formic  
materials.2 The current socio-economic situ-
ation of  the modern world has elevated the 
interest on the use of  natural polysaccharides 
as replacement of  synthetic biopolymers in 
various biomedical applications.3-6 Natural 
polysaccharides are obtained from algal, 
plant, animal and microbial origin.7With 
the improvement of  biotechnology, several 
natural polysaccharides are produced in vitro 
by enzymatic process. Plant polysaccharides 
are a popular natural bio-polysaccharide 
group, which are non-toxic, biodegradable, 
less expensive and freely available in the 
natural sources.8-11 These are found mainly 
in exudates materials, fruits, seeds, roots, 
rhizomes, leaves, pods, etc.12 The fact for 
increasing significance of  the use of  plant 
polysaccharides is that the plant sources 
are renewable if  cultivated or harvested in 
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a sustainable manner and they are able to  
provide a constant supply of  raw materials.13  
The use of  plant polysaccharides in phar-
maceutical applications including drug 
delivery is evolving from their traditional 
auxiliary function in formulations towards 
their active role as drug performance 
enhancers in terms of  stability, drug release,  
target specificity and bioavailability.9-12  

Currently, an enormous numbers of  plant 
polysaccharides have been isolated from 
various commonly available local plant 
sources.14-18 Even these plant polysaccharides  
have been utilized in the formulation of  
various kinds of  pharmaceutical products 
as excipients.2-10-12-19-34 Among various plant 
polysaccharides, tamarind seed polysaccha-
ride is one of  the emerging biopolymers, 
which is a galactoxylan extracted from the 
tamarind kernel and have found its wide 
and potential applications in food, cosmetic 
and pharmaceutical fields.35,36 Recent years, 
tamarind seed polysaccharide is being used  
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as useful pharmaceutical excipients in various dosage 
forms. The current article deals with a comprehensive 
and useful discussion on pharmaceutical applications 
of  tamarind seed polysaccharide. Beside this, some 
important features of  tamarind seed polysaccharide like 
source, isolation, chemical composition and properties 
are also discussed in brief.

Sources and isolation
Tamarind (Tamarindus indica) tree, commonly known 
as imli (Hindi), ‘Indian date’, is a large evergreen tree 
belonging to the family: Fabaceae and is cultivated 
throughout almost the whole India and also in other  
Southeast Asian countries.37 Indian production of   
tamarind is about 0.3 million tons per year.38 Tamarind 
seed comprises the seed coat or testa (20-30%) and the 
kernel or endosperm (70-75%) and it contains 67.1 g/Kg  
crude fibre with higher percentage of  carbohydrate in 
the form of  sugars.39 Tamarind seed polysaccharide is a  
cell wall storage material present in tamarind seed and is  
extracted from tamarind seed powder.39,40 The isolation  
method of  tamarind seed polysaccharide was first 
derived in laboratory by Rao et al., 1946.41 The procedure  
was improved by Rao and Srivastava,42 in 1973 and  
further modified by Nandi,43 in 1975 on a laboratory 
scale. In the literature, several researchers have reported  
different methods of  tamarind seed isolation procedures.  
Mainly, these procedures can be classified as chemical 
methods and enzymatic methods. In chemical method, 
tamarind kernel powder is soaked in boiled water. Then, 
the extracted mucilage is filtered. The filtered mucilage 
is added to equal amount of  acetone to produce precipi-
tation of  tamarind seed polysaccharide, which is then 
concentrated and dried.44 In the enzymatic method, the 
tamarind kernel powder is mixed with ethanol and then, 
it is treated with the enzyme protease. After this, it is  
centrifuged and then, the supernatant is added to ethanol  
for precipitation. The precipitate is separated and dried.45

Chemical composition and properties
Chemically, tamarind seed polysaccharide is a highly 
branched polysaccharide composed of  (1 → 4)-β-D-
glucan backbone substituted with side chains of  
α-D-xylopyranose and β-D-galactopyranosyl (1 → 2)-α- 
D-xylopyranose linked (1 → 6) to glucose residues  
Figure 1.44,46 About 80 % of  glucose residues are substi-
tuted by xylose residues (1-6 linked) and partially sub-
stituted by p-1-2 galactose residues.47 Tamarind seed 
polysaccharide consists of  glucose, xylose and galactose 
monomer units in the molar ratio of  2.8:2.25:1.0.46Thus, 
tamarind seed polysaccharide is regarded as a galactoxy-
loglucan.48 It is noncarcinogenic, biocompatible and 

stable in acidic pH.47-49However, it insoluble in organic 
solvents such as methanol, ethanol, acetone, ether  
and in cold water.40 Native tamarind seed polysaccharide  
is exhibited a tendency to self-aggregation, when dispersed  
in aqueous solvents. The aggregates consist of  lateral 
assemblies of  single polysaccharide strands showing 
behaviour. This can be well described by the worm-like 
chain or by the Kuhn’s model.39It has excellent ability to 
swell in water and forms the mucilaginous solution after  
heating up showing a typical non-Newtonian rheological  
behavior and pseudoplastic properties.39-46 Therefore, it has  
hydrophilic, gel-forming and bioadhesive properties.46-50 

Because of  these properties, it is also in preparation of  
hydrogels.51-53 Tamarind seed polysaccharide is found 
non-irritant with haemostatic activity.54 It has shown 
hepatoprotective activity also.55

Pharmaceutical applications
Currently, various plant polysaccharides have been studied  
for their diverse pharmaceutical applications in a variety of   
pharmaceutical dosage forms such as tablets, capsules, 
gels, emulsions, suspensions, creams, beads, spheroids, 
microparticles, nanoparticles, ophthalmic preparations,  
transdermal and buccal patches, etc.9-12 These plant poly-
saccharides have also been utilized as binders, granulating  
agents, disintegrants, emulsifiers, suspending agents, 
gelling agents, mucoadhesive agents, matrix-formers,  
release retardants, enteric resistants, etc., in various  
dosage forms.12-56-64Among these plant polysaccharides, 
tamarind seed polysaccharide is emerging as a potential 
excipient material for pharmaceutical applications. The 
use of  tamarind seed polysaccharide for the preparation 
of  various pharmaceutical dosage forms is discussed 
below.

Suspensions and emulsions
Tamarind seed polysaccharide was investigated as 
suspending agents in various pharmaceutical suspen-
sions.65,66 In these studies, researchers have found the  
suitability of  tamarind seed polysaccharide as suspending  
agent to produce stable suspensions. It was found to  
reduce the settling rate of  solid particles of  these  
prepared suspensions and to permit also in the easy 
redispersion of  any settled particles.65 In an investigation,  
the suspending properties of  tamarind seed polysac-
charide in paracetamol suspension was compared with 
some commonly used suspending agents like tragacanth, 
Arabica gum, and gelatin.66 From these investigations, 
a promise in the use of  tamarind seed polysaccharide 
as suspending agent in pharmaceutical suspension was 
indicated.
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Tamarind seed polysaccharide was also investigated as 
emulsifier in the preparation of  emulsions.61 In an inves-
tigation by Kumar et al., a comparative study on castor 
oil emulsions with using tamarind seed polysaccharide 
as emulsifier and gum acacia showed the effectiveness 
of  2% w/v tamarind seed polysaccharide than 10% w/v 
gum acacia.67

Tablets
Tamarind seed polysaccharide was already studied as 
excipients like binders, matrix formers and release 
modifiers in pharmaceutical tablet formulations. It was 
investigated as effective binder for weight granulation  
and direct compression in various tablets.68 When tablet  
binding character of  tamarind seed polysaccharide in 
pharmaceutical tablets for various types of  drugs, it 
was observed that these tablets exhibited slower drug 
release profiles. This was attributed to the hydrophilicity, 
viscosity and higher swelling of  tamarind seed polysac-
charide.68

Tamarind seed polysaccharide was investigated as 
matrix formers in matrix tablets of  various drugs.37-39 
In most of  the cases, matrix tablets are formulated to 
make sustained release or controlled release formula-
tions for which these require release modifiers or release 
retardants. Due to its hydrophilic property, tamarind 
seed polysaccharide was widely used in various matrix 
tablets as matrix former and release retardant.69-77Along 
with sustained drug release profiles, some matrix tablets 
composed of  tamarind seed polysaccharide exhibited 
a mucoadhesive property, which was found helpful in 
gastroretentive drug delivery.81-84 Table 1 presents some  
examples of  tablets in which, tamarind seed polysaccha-
ride was used as binder, matrix former, release retardant 
and mucoadhesive.
Recently, some investigations were performed by various  
researchers, where modified forms of  tamarind seed  
polysaccharide were used as matrix materials in the  
formulation of  matrix tablets for sustained drug 
release.85-88 Ghosh and Pal have investigated the formu-
lation of  aspirin matrix tablets using polyacrylamide-
grafted tamarind seed polysaccharide.85 These matrix 
tablets exhibited controlled drug release (zero-order) 
behaviour Figure 2. It has been also found that the drug 
release rate from these matrix tablets was decreasing with 
increment of  % grafting. The drug release was lower in 
acidic pH and was much higher in neutral pH as well as 
alkaline pH. Sravani et al., formulated diclofenac sodium  
and ketoprofen matrix tablets using tamarind seed  
polysaccharide and epichlorohydrin-crosslinked tamarind  
seed polysaccharide as release retardants.86 The drugs 
(diclofenac sodium and ketoprofen) release from these  

matrix tablets showed prolonged release of  drugs over 
8 h. The drug release rates from the tablets containing 
crosslinked tamarind seed polysaccharide were slower 
than that of  without crosslinking. In an investigation by  
Kulkarni et al., interpenetrating polymer network hydrogel  
tablets of  tamarind seed polysaccharide and sodium 
alginate were formulated for controlled release of  a 
water soluble drug propranolol.87 The interpenetrating  
polymer network hydrogel tablets containing propranolol  
and propranolol-resin complex (resinate) were prepared 
by wet granulation-covalent crosslinking method. These 
tablets showed drug release up to 24 h. In another  
study, Jana et al.,have formulated interpenetrating  
polymer network matrix tablets by direct compression 
of  aceclofenac-loaded chitosan-tamarind seed polysac-
charide interpenetrating polymer network micropar-
ticles.88 These tablets exhibited sustained release of  
aceclofenac over 8 h in in-vitro dissolution, which were  
also found comparable with marketed commercial tab-
lets.

Oral multiple-unit systems
Tamarind seed polysaccharide has also been utilized in 
the development of  various multiple-unit systems like 
nanoparticles, microparticles, beads, spheroids, etc for 
oral use. The multiple-unit systems are able to mix with 
gastrointestinal fluid and distributed over a longer area 
in the GIT, which results the absence of  impairing of  
performances due to failure of  a few units and more  
predictable drug release.89 Moreover, multiple-unit  
systems avoids the vagaries of  gastric emptying and 
different transit rates through the GIT, thereby, drugs 
release more uniformly and prevent the exposure to 
high drug concentration, when compared with single-unit  
dosage forms. Multiple-unit systems also reduce the 
chances of  dose dumping and localized mucosal damage.90

Spheroids

Diclofenac sodium containing spheroids were formu-
lated using tamarind seed polysaccharide by extrusion-
spheronization technique.91 These spheroids exhibited 
controlled (zero order) in-vitro drug release over a period  
of  8 h. A correlation was observed among the swelling  
index, viscosity, and in-vitro dissolution profile of  the 
spheroids.

Controlled release microparticles/beads

Novel pH-sensitivetamarind seed polysaccharide-alginate  
composite beads for controlled release of  diclofenac 
sodium were developed through ionotropic-gelation 
technique.44 These beads were of  0.71 ± 0.03 to 1.33 ±  
0.04 mm in size. The drug encapsulation efficiency of  
these beads was within the range between 72.23 ± 2.14 
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Table 1: Use of tamarind seed polysaccharide in tablets as binder, matrix former and release retardant
Tablets Applications as excipient References

Ibuprofen tablets Binder, Release-retardant [68]

Tramadol HCl tablets Binder [69]

Diclofenac sodium tablets Binder [70]

Acyclovir matrix tablets Matrix-former, release-retardant [71]

Aceclofenac matrix tablets Matrix-former, release-retardant [72]

Diclofenac sodium matrix tablets Matrix-former, release-retardant [73-74]

Lornoxicam matrix tablets Matrix-former, release-retardant [75]

Lamivudine matrix tablets Matrix-former, release-retardant [76]

Ketoprofen matrix tablets Matrix-former, release-retardant [77]

Propranolol HCl matrix tablet Matrix-former, release-retardant [78]

Aceclofenac matrix tablets Matrix-former, release-retardant [79]

Clarithromycin matrix tablets Matrix-former, release-retardant [80]

Salbutamol sulphate mucoadhesive sustained release 
tablets

Matrix-former, release-retardant, mucoadhesive [81]

Terbutaline sulphate mucoadhesive sustained release 
tablets

Matrix-former, release-retardant, mucoadhesive [82]

Verapamil HCl floating-bioadhesive tablets Matrix-former, release-retardant, mucoadhesive [83]

to 97.32 ± 4.03 % with sustained in-vitro drug release of   
69.08 ± 2.36 to 96.07 ± 3.54 % after 10 h Figure 2. The  
in-vitro drug release from these beads containing  
diclofenac sodium was followed controlled release 
(zero-order kinetics) pattern with case-II transport 
mechanism. The swelling and degradation of  the devel-
oped beads were found to be influenced by different  
pH of  the test medium. 

Interpenetrating polymer network microparticles

In an investigation, Kulkarni et al., developed diltiazem- 
Indion 254® complex entrapped interpenetrated polymer  
network microbeads made of  tamarind seed polysac-
charide and sodium alginate blend for controlled release 
of  diltiazem HClthrough combined ionotropic gelation  
and covalent cross-linking.92 The size of  these micro-
beads varied from 986 to 1257 mm.These microbeads  
exhibited 78.15 to 92.15% of  drug entrapment efficiency.  
The in-vitro drug release from thesemicrobeads prepared  
with uncomplexed drug (plain diltiazem) showed drug 
release up to 4 h and those microbeads prepared with 
diltiazem-Indion 254® complex exhibited drug release  
up to 9 h. Thein-vivo evaluation of  tamarind seed  
polysaccharide-alginate interpenetrated polymer network  
microbeads in Wister rats exhibited comparatively higher  
AUC values signifying the greater bioavailability of   
diltiazem. 
Jana et al., have formulated aceclofenac-loaded chitosan-
tamarind seed polysaccharide interpenetrating polymeric 
network microparticlesthrough covalent cross-linking 
by glutaraldehyde at pH 5.5.48 The average particle sizes 

were found 490.55 ± 23.24 to 621.60 ± 53.57 µm. The 
scanning electron microscopy (SEM) showed almost  
spherical microparticles without agglomeration Figure 3.  
The drug entrapment efficiency was found within  
85.84 ± 1.75 to 91.97 ± 1.30%. In-vitro drug release 
from thesemicroparticles containing aceclofenac was 
evaluated using dialysis bag diffusion technique in phos-
phate buffer (pH 6.8), which showed sustained aceclof-
enac release over 8 h Figure 4. The in-vitro aceclofenac 
release followed the Korsmeyer-Peppas modelwith 
anomalous (non-Fickian) diffusion mechanism. These 
microparticles containing aceclofenac showed sustained 
in-vivo anti-inflammatory effect incarrageenan-induced 
rats over prolonged period after oral administration.

Mucoadhesive microparticles/beads

Recently, tamarind seed polysaccharide was employed 
as mucoadhesive polymer blends to develop mucoadhe-
sive microparticles and beads.93-96Mucoadhesive beads  
containing metformin HCl made of  low methoxy pectin- 
tamarind seed polysaccharide polymer-blends were 
developed through ionotropic-gelation technique and  
optimized.93 The optimized calcium pectinate-tamarind 
seed polysaccharide beads containing metformin HCl 
showed drug encapsulation efficiency of  95.12 ± 4.26%  
and mean diameter of  1.93 ± 0.26 mm. The SEM  
photograph of  bead morphology indicated spherical 
shaped beads with rough surface Figure 5. The in-vitro 
drug release at 10 h was 46.53 ± 3.28% Figure 6. Another 
metformin HCl-loaded tamarind seed polysaccharide-
blended gellan gum mucoadhesive beadsthrough iono-
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Figure 3: SEM photographs of aceclofenac-loaded chitosan-
tamarind seed polysaccharide interpenetrating polymer 

network microparticles[48] Copyright © 2013 with permission 
from Elsevier Ltd.

Figure 4: The in-vitro drug release from various aceclofenac-
loaded chitosan-tamarind seed polysaccharide interpenetrat-
ing polymer network microparticles[48] Copyright © 2013 with 

permission from Elsevier Ltd.

Figure 1: Chemical structure of tamarind seed polysaccharide

Figure 2: In-vitro drug releasing behavior of various  
ionotropically-gelled tamarind gum-alginate beads of  

diclofenac sodium[44] Copyright © 2011 with permission from 
Elsevier Ltd.

tropic-gelation were developed and optimized by the 
same research group.94 The mean diameter of  optimized  
beads was 1.70 ± 0.24 mm and the drug encapsulation 
efficiency was 95.73 ± 4.02%.The SEM photograph 
indicated spherical beads with an irregular and rough 
surface consisting of  characteristic large wrinkles and  
cracks Figure 7. The in-vitro drug release at 10 h was 61.22 ±  
3.44 %Figure 8. Both the metformin HCl-loaded beads 
followed the controlled (zero-order) release pattern  
with super case-II transport mechanism.93,94The ex-vivo  
wash off  of  both these beads in intestinal mucosa 
exhibited good mucoadhesivity, which was found faster  
in alkaline pH than acidic pH. This could be due to  
ionization of  carboxyl and other functional groups 
of  the matrix structure, which increased their solubility  
reducing the adhesive strength. Both the mucoadhesive  
beads showed a significant hypoglycemic effect in 
alloxan-induced diabetic rats over prolonged period 
after oral administration.93,94

The same research group has developed also tamarind 
seed polysaccharide-blended alginate mucoadhesive 
beads and microspheres through ionotropic-gelation.95,96  
Mucoadhesive beadscomposed of  tamarind seed polysacc
haride-alginate blends for oral delivery of  metformin 

HCl were developed and optimized.95 The optimized  
beads exhibited 94.86 ± 3.92% drug encapsulation  
efficiency and average diameter of  1.24 ± 0.07 mm.  
The in-vitro drug release exhibited sustained drug 
release over 10 h and followed controlled-release (zero-
order) pattern with super case-II transport mechanism. 
In another investigation, the same group developed and 
evaluated tamarind seed polysaccharide-alginate muco-
adhesive microspheres containing gliclazide by varying 
ratios of  polymer-blends and calcium chloride concen-
trations in cross-linking solution through ionotropic-
gelation.96 The drug entrapment efficiencies in these 
microspheres were 58.12 ± 2.42 to 82.78 ± 3.43% w/w;  
whereas microparticle sizes were 752.12 ± 6.42 to 
948.49 ± 20.92 μm. These microspheres showed  
prolonged in-vitro release of  gliclazide over 12 h. Both 
the metformin HCl-loaded beads and gliclazide-loaded 
microspheres made of  tamarind seed polysaccharide-
alginate blends showed good ex-vivo mucoadhesivity  
with the biological membrane in wash-off  test.53,54  

In vivo performances of  these mucoadhesive beads and 
mucoadhesive microspheres in alloxan-induced diabetic 
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Figure 5: SEM photograph of the optimized calcium pectinate-
tamarind seed polysaccharide mucoadhesive beads containing 
metformin HCl prepared through ionotropic gelation[93] Copy-

right © 2014 with permission from Elsevier Ltd.

Figure 6: In-vitro drug release from various calcium pecti-
nate-tamarind seed polysaccharide mucoadhesive beads  
containing metformin HCl prepared through ionotropic- 

gelation [mean ± S.D., n = 3][93] Copyright © 2014 with  
permission from Elsevier Ltd.

Figure 7: SEM photograph of optimized tamarind seed 
polysaccharide-gellan gum mucoadhesive beads containing 

metformin HCl prepared through ionotropic-gelation[94] Copy-
right © 2014 with permission from Elsevier Ltd. 

Figure 8: In-vitro drug release from various tamarind seed 
polysaccharide-gellan gum mucoadhesive beads prepared 

through ionotropic-gelation [mean ± S.D., n = 3][94] Copyright 
© 2014 with permission from Elsevier Ltd. 

albino rats demonstrated the significant hypoglycemic 
effect on oral administrationand found suitable for  
management of  non-insulin dependent diabetes mellitus  
with maintenance of  blood glucose level. 

Floating beads

Currently, tamarind seed polysaccharide was used in 
the development of  floating gastroretentive beads.50 
In these beads, low density oil was entrapped to attain 
buoyancy for longer period. Groundnut oil-entrapped 
tamarind seed polysaccharide-alginate blend floating 
beads containing diclofenac sodium were developed 
by ionotropic emulsion gelation method for the use 
in gastroretentive drug delivery.50 The optimized beads 
containing diclofenac sodium showed drug entrapment 
efficiency of  82.48 ± 2.34% w/w and density of  0.88 ± 
0.07 gram/cm3. The in-vitro floatation results of  these 
beads in simulated gastric fluid (pH 1.2) showed good 
flotation (buoyancy) over 8 h with floating lag-time less 
than 10 minutes due to their low density. The in-vitro 
drug release showed a sustained release of  diclofenac 

sodium over 8 h in simulated gastric fluid, pH 1.2,  
indicating controlled release of  drug with super case-II  
transport mechanism.The optimizedfloating beads con-
taining diclofenac sodium exhibited excellent anti-
inflammatoryactivity in carrageenan-induced rats over 
prolongedperiod after oral administration.

Buccal drug delivery
As buccoadhesive polymeric agent, tamarind seed  
polysaccharide is used in various buccal drug delivery  
systems including buccal tablets, buccal films and 
patches.97-102Nifedipine buccoadhesive tablets of  using 
tamarind seed polysaccharide were formulated and eval-
uated for buccoadhesive delivery, which have shown 
a good mucoadhesivity with the goat buccal mucosa  
and sustained nifedipine releasing behaviour.97 Moreover,  
tamarind seed polysaccharide was compared with 
HPMC and Na CMC as buccoadhesive agents in these 
tablets. In another investigation, nitrendipine bucco-
adhesive tablets were formulated using tamarind seed  
polysaccharide as mucoadhesive agent.98 The mucoad-
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hesivity potential of  tamarind seed polysaccharide in 
nitrendipine tablets was compared with polysaccharide 
isolated from Ziziphus mauritiana, HPMC and Na 
CMC. The results confirmed the usefulness of  tamarind 
seed polysaccharide as mucoadhesive agent in the formu-
lation of  buccal tablets. Mucoadhesive buccal films of  
rizatriptan benzoate were developed using tamarind seed  
xyloglucan as a mucoadhesive polymer with carbopol 
934 P.99 The ex-vivo permeation of  rizatriptan benzoate 
across porcine buccal mucosa using Franz diffusion cell 
exhibited sustained drug permeation over a prolonged 
time. In another study, epichlorohydrin cross-linked 
tamarind seed polysaccharide mucoadhesive patches of  
metronidazole were formulated, which have exhibited 
good ex-vivo mucoadhesivity with buccal mucosa with 
sustained drug permeation over a longer period.100 The 
drug permeation was found dependent on the degree 
of  crosslinking. In another investigation by Ahuja et al., 
buccal patches of  metronidazole using tamarind seed 
polysaccharide and tamarind seed polysaccharide-g-poly 
(N-vinyl-2-pyrrolidone) were prepared and evaluated.101 
The ex-vivo bioadhesion study showed bioadhesion time 
of  9.3 h with > 80% of  the drug getting released while 
the buccal patches using tamarind seed polysaccharide 
showed ex-vivo bioadhesion time of  5 h releasing 50% 
of  the drug.

Ocular drug delivery
Tamarind seed polysaccharide was already investigated  
in the preparation of  various ocular drug delivery  
systems like ocular gels and ocular nanoparticles.103-107 
The high viscosity and mucoadhesive property of  tama-
rind seed polysaccharide make it as a suitable excipient  
in various ocular formulations for increasing the residence  
time for various drugs on the cornea. A tamarind gum 
based in situ gelling ocular dosage form of  pilocarpine 
was developed and evaluated for its miotic potential.103  
The combination of  tamarind seed polysaccharide,  
alginate and chitosan was identified to the most successful  
means for sustained delivery of  80 % pilocarpine in  
12 h. In-vivo miotic study and ocular irritation study  
exhibited significant long lasting decrease in pupil  
diameter of  rabbits and well tolerated non-irritating  
effect with tamarind seed polysaccharide based formu-
lations. In another study, mucoadhesive potential of  
tamarind seed polysaccharide for ocular administration  
of  hydrophilic and hydrophobic antibiotics like  
gentamicin and ofloxacin.104 These ocular formulations 
were instilled into rabbit eye. The results of  the study  
exhibited that the aqueous humour and corneal concen
tration of  the dose were remarkably higher than the drugs  
alone. The drug absorptions and drug eliminations for 

both the drug containing formulations were prolonged 
by the use of  tamarind seed polysaccharide as muco-
adhesive agent. Tamarind seed polysaccharide was also  
investigated for ocular delivery of  rufloxacin and oflox-
acin to treat bacterial keratitis experimentally induced  
by Pseudomonus aeruginosa and Staphylococcus aureus in  
rabbits.105 The result indicated significantly increment 
in intra-aqueous penetration of  drugs in both infected 
and uninfected rabbit eyes. The use of  tamarind seed  
polysaccharide improved the prolongation of  precorneal  
residence time and drug accumulation by these formula-
tions. In an investigation, tropicamide-loaded tamarind 
seed polysaccharide nanoaggregates were formulated 
and optimized for the use in ocular drug delivery.106 
The optimized tropicamide-loaded nanoaggregates  
demonstrated a significantly higher ex-vivo corneal  
permeation of  tropicamide across the isolated goat  
cornea compared to commercial conventional aqueous 
formulation. The results revealed excellent mucoadhe-
sive properties of  these nanoaggregates. These tropi-
camide-loaded nanoaggregates also exhibited excellent 
ocular tolerance and biocompatibility as determined 
by hen’s egg test using chorioallantoic membrane and  
resazurin assay on Vero cell lines. In another investiga-
tion, carboxymethyl-modified tamarind kernel polysac-
charide was employed to develop ocular nanoparticles 
containing tropicamide.107 These nanoparticles were for-
mulated by ionotropic-gelation and optimized Figure 11.  
The optimized tropicamide-loaded carboxymethyl  
tamarind kernel polysaccharide nanoparticles showed 
ex-vivo corneal permeation of  tropicamideacross isolated  
goat cornea comparable to its aqueous solution. Further, 
the ex-vivo bioadhesion andocular tolerance nature of  
these nanoparticles indicated their suitability as ocular 
delivery system.

Nasal drug delivery
A nasal drug delivery system of  diazepam using tamarind  
seed polysaccharide as mucoadhesive agent was devel-
oped and evaluated.108 The pH, viscosity and gelling 
property of  tamarind seed polysaccharide was found 
to be higher in comparison to synthetic polymers like 
HPMC and carbopol 934 commonly used in nasal drug 
delivery systems as mucoadhesive agent. The ex-vivo  
mucoadhesivity of  the formulations containing tamarind  
seed polysaccharide using bovine nasal membrane was 
also evaluated and the result of  this study indicated 
higher mucoadhesive strength than that of  HPMC 
and carbopol 934. In-vitro drug release characteristic 
through Franz-diffusion cell using excised bovine nasal 
membrane exhibited the effectiveness of  tamarind seed 
polysaccharide as mucoadhesive agent in these nasal  
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formulations in comparison to that of  HPMC and  
carbopol 934 without and with the permeation enhancer. 

Colon-targeted drug delivery
The colon targeted drug delivery is required to protect 
the drug during its transit through upper gastrointestinal  
tract and allow the release of  drug in the colon. Tamarind  
seed polysaccharide also was investigated as a biode-
gradable carrier for colon targeted drug delivery.109 
Ibuprofen matrix tablets containing different concen-
trations of  tamarind seed polysaccharide were formu-
lated by wet granulation technique to protect the drug 
in upper gastrointestinal tract. These tablets released the 
major amount of  ibuprofen, in-vitro in simulated gastric 
fluid (pH 1.2), simulated intestinal fluid (pH 7.4) and 
simulated colonic fluid (2% w/v rat caecal contents and 
4% w/v rat caecal contents, pH 6.8) before and after  
enzyme induction. The in-vitro biodegradation studies  
suggested that tamarind seed polysaccharide was 
degraded in presence of  rat caecal contents.  

CONCLUSION
The main objective for searching a new excipient is to  
overcome the short comings of  processing cost, avail-
ability, toxicity and compatibility. Currently, tamarind 
seed polysaccharide has gained popularity for its utility 
of  in the preparation of  various pharmaceutical dosage  
forms. The current chapter demonstrates the possibilities  
of  using tamarind seed polysaccharide as promising 
pharmaceutical excipients in various pharmaceutical 
formulations in pharmaceutical industry. 

CONFLICT OF INTEREST
There is no conflict of  interest. 

ABBREVIATION USED
SEM: Scanning electron microscopy; HPMC: 
Hydroxypropyl methylcellulose; Na CMC: Sodium 
carboxy methylcellulose.

REFERENCES
1.	 Pal D, Nayak AK. Alginates, blends and microspheres: Controlled drug 

delivery, In: Mishra M (ed.), Encyclopedia of Biomedical Polymers and 
Polymeric Biomaterials, Taylor & Francis Group, New York, NY 10017, 
U.S.A., Vol. I, 2015: pp 89-98. https://doi.org/10.1081/E-EBPP-120049967. 

2.	 Deogade UM, Deshmukh VN, Sakarkar DM. Natural gums and mucilage’s 
in NDDS: Applications and recent approaches. Int J Chem Tech Res. 
2012;4(2):799-814.

3.	 Nayak AK, Pal D. Natural polysaccharides for drug delivery in tissue 
engineering applications. Everyman’s Sci. 2012;XLVI:347-52.

4.	 Nayak AK, Pal D. Sterculia gum-based hydrogels for drug delivery 
applications. In: Kalia S (ed.), Polymeric Hydrogels as Smart Biomaterials, 

Springer Series on Polymer and Composite Materials, Springer International 
Publishing, Switzerland, 2016: pp. 105-151. https://doi.org/10.1007/978-3-
319-25322-0_5.

5.	 Pal D, Nayak AK. Interpenetrating polymer networks (IPNs): Natural 
polymeric blends for drug delivery, In: Mishra M (ed.), Encyclopedia of 
Biomedical Polymers and Polymeric Biomaterials, Taylor & Francis Group, 
New York, NY 10017, U.S.A., Vol. VI, 2015: pp. 4120-4130.

6.	 Nayak AK, Pal D. Chitosan-based interpenetrating polymeric network 
systems for sustained drug release. In: Tiwari A, Patra HK, Choi J-W (eds.), 
Advanced Theranostics Materials, WILEY-Scrivener, USA; 2015, pp.183-208. 
https://doi.org/10.1002/9781118998922.ch7.

7.	 Hasnain MS, Nayak AK, Singh R, Ahmad F. Emerging trends of natural-
based polymeric systems for drug delivery in tissue engineering applications. 
Sci J UBU. 2010;1:1-13.

8.	 Pal D, Nayak AK. Plant polysaccharides-blended ionotropically-gelled 
alginate multiple-unit systems for sustained drug release, In: Thakur VK, 
Thakur MK, Kessler MR (eds.,), Handbook of Composites from Renewable 
Materials, Volume 6, WILEY-Scrivener, USA; 2017:399-400.

9.	 Nayak AK, Pal D. Plant-derived polymers: Ionically gelled sustained 
drug release systems, In: Mishra M (ed.), Encyclopedia of Biomedical 
Polymers and Polymeric Biomaterials, Taylor & Francis Group, New York,  
NY 10017, U.S.A., Vol. VIII, 2016: pp 6002-17. https://doi.org/10.1081/ 
E-EBPP-120050562. 

10.	 Avachat AM, Dash RR, Shrotriya SN. Recent investigations of plant based 
natural gums, mucilages and resins in novel drug delivery systems. Indian J 
Pharm Educ Res. 2011;45(1):86-99.

11.	 Choudhary PD, Pawar HA. Recently investigated gums and mucilages as 
pharmaceutical excipients: An overview. J. Pharm. 2014; 2014: Article ID 
204849.

12.	 Prajapati VD, Jani GK, Moradiya NG, Randeria NP. Pharmaceutical 
applications of various natural gums, mucilages and their modified 
forms. Carbohydr Polym. 2013;92:1685-99. https://doi.org/10.1016/j.
carbpol.2012.11.021 ; PMid:23399207.

13.	 Nayak AK, Pal D. Formulation optimization of jackfruit seed starch-alginate 
mucoadhesive beads of metformin HCl. Int J Biol Macromol. 2013;59:264-72. 
https://doi.org/10.1016/j.ijbiomac.2013.04.062 ; PMid:23628586.

14.	 Nayak AK, Pal D, Santra K. Screening of polysaccharides from tamarind, 
fenugreek and jackfruit seeds as pharmaceutical excipients. Int J Biol 
Macromol. 2015;79:756-60.https://doi.org/10.1016/j.ijbiomac.2015.05.018; 
PMid:26007663.

15.	 Sinha P, Ubaidulla U, Hasnain MS, Nayak AK, Rama B. Alginate-okra gum 
blend beads of diclofenac sodium from aqueous template using ZnSO4 as 
a cross-linker. Int J Biol Macromol. 2015;79:555-63. https://doi.org/10.1016/j.
ijbiomac.2015.04.067 ; PMid:25987461.

16.	 Nayak AK, Pal D, Santra K. Artocarpus heterophyllus L. seed starch-
blended gellan gum mucoadhesive beads of metformin HCl. Int J Biol 
Macromol. 2014;65:329-39. https://doi.org/10.1016/j.ijbiomac.2014.01.022; 
PMid:24447799.

17.	 Nayak AK, Pal D. Trigonella foenum-graecum L. seed mucilage-gellan 
mucoadhesive beads for controlled release of metformin HCl. Carbohydr 
Polym. 2014;107:31-40. https://doi.org/10.1016/j.carbpol.2014.02.031; 
PMid:24702915.

18.	 Nayak AK, Pal D, Santra K. Ispaghula mucilage-gellan mucoadhesive  
beads of metformin HCl: Development by response surface methodology. 
Carbohydr Polym. 2014;107:41-50.https://doi.org/10.1016/j.carbpol.2014. 
02.022; PMid:24702916.

19.	 Das B, Nayak AK, Nanda U. Topical gels of lidocaine HCl using cashew 
gum and Carbopol 940: Preparation and in vitro skin permeation. Int J Biol 
Macromol. 2013;62:514-7.https://doi.org/10.1016/j.ijbiomac.2013.09.049; 
PMid:24099938 

20.	 Sinha P, Ubaidulla U, Nayak AK. Okra (Hibiscus esculentus) gum-alginate 
blend mucoadhesive beads for controlled glibenclamide release. Int J Biol 
Macromol. 2015;72:1069-75. https://doi.org/10.1016/j.ijbiomac.2014.10.002; 
PMid:25312603.

21.	 Bera H, Boddupalli S, Nayak AK. Mucoadhesive-floating zinc-pectinate-
sterculia gum interpenetrating polymer network beads encapsulating 
ziprasidone HCl. Carbohydr Polym. 2015;131:108-18. https://doi.
org/10.1016/j.carbpol.2015.05.042 ; PMid:26256166.



Nayak et al.: Tamarind seed polysaccharide for pharmaceutical use

S144� Indian Journal of Pharmaceutical Education and Research | Vol 51 | Issue 2 (Supp)| Apr-Jun, 2017

22.	 Nayak AK, Pal D, Santra K. Development of pectinate-ispagula mucilage 
mucoadhesive beads of metformin HCl by central composite design. Int J Biol 
Macromol. 2014;66:203-21. https://doi.org/10.1016/j.ijbiomac.2014.02.023; 
PMid:24560618.

23.	 Das B, Dutta S, Nayak AK, Nanda U. Zinc alginate-carboxymethyl 
cashew gum microbeads for prolonged drug release: Development and 
optimization. Int J Biol Macromol. 2014;70:505-15. https://doi.org/10.1016/j.
ijbiomac.2014.07.030 ; PMid:25062990.

24.	 Nayak AK, Pal D, Das S. Calcium pectinate-fenugreek seed mucilage 
mucoadhesive beads for controlled delivery of metformin HCl. Carbohydr 
Polym. 2013;96(1):349-57. https://doi.org/10.1016/j.carbpol.2013.03.088; 
PMid:23688491.

25.	 Nayak AK, Pal D, Hasnain MS. Development and optimization of jackfruit  
seed starch-alginate beads containing pioglitazone. Curr Drug Deliv. 2013; 
10:608-19. https://doi.org/10.2174/1567201811310050012; PMid:23360248.

26.	 Malakar J, Nayak AK, Jana P, Pal D. Potato starch-blended alginate beads 
for prolonged release of tolbutamide: Development by statistical optimization 
and in vitro characterization. Asian J Pharm. 2013;7(1):43-51. https://doi.
org/10.4103/0973-8398.110935.

27.	 Nayak AK, Pal D, Santra K. Plantago ovata F. Mucilage-alginate 
mucoadhesive beads for controlled release of glibenclamide: Development, 
optimization, and in vitro-in vivo evaluation. J Pharm. 2013, Article ID 151035.

28.	 Ahuja M, Kumar A, Yadav P, Singh K. Mimosa pudica seed mucilage: Isolation, 
characterization and evaluation as tablet disintegrant and binder. Int J Biol 
Macromol. 2013;57:105-10. https://doi.org/10.1016/j.ijbiomac.2013.03.004; 
PMid:23500434.

29.	 Ahuja M, Kumar S, Kumar A. Evaluation of mucoadhesive potential of gum 
cordial, an anionic polysaccharide. Int J Biol Macromol. 2013;55:109-12. 
https://doi.org/10.1016/j.ijbiomac.2012.12.038 ; PMid:23280130.

30.	 Bera H, Boddupalli S, Nandikonda S, Kumar S, Nayak AK. Alginate gel-
coated oil-entrapped alginate–tamarind gum–magnesium stearate buoyant 
beads of risperidone. Int J Biol Macromol. 2015;78:102-11. https://doi.
org/10.1016/j.ijbiomac.2015.04.001 ; PMid:25861741.

31.	 Bera H, Kandukuri SG, Nayak AK, Boddupalli S. Alginate-sterculia gum 
gel-coated oil-entrapped alginate beads for gastroretentive risperidone 
delivery Carbohydr. Polym. 2015;120:74-84. https://doi.org/10.1016/j.
carbpol.2014.12.009 ; PMid:25662690.

32.	 Gowthamarajan K, Jawahar N, Wake P, Jain K, Sood S. Development of 
buccal tablets for curcumin using Anacardium occidentale gum. Carbohydr 
Polym. 2012;88(4):1177-83. https://doi.org/10.1016/j.carbpol.2012.01.072. 

33.	 Gowthamarajan K, Kumar GKP, Gaikwad NB, Suresh B. Preliminary study 
of Anacardium occidentale gum as binder in the formulation of paracetamol 
tablets. Carbohydr Polym. 2011;83(2):506-11. https://doi.org/10.1016/j.
carbpol.2010.08.010.

34.	 Malakar J, Nayak AK, Jana P, Pal D. Potato starch-blended alginate beads 
for prolonged release of tolbutamide: Development by statistical optimization 
and in vitro characterization. Asian J Pharm. 2013;7(1):43-51. https://doi.
org/10.4103/0973-8398.110935.

35.	 Nayak AK. Tamarind seed polysaccharide-based multiple-unit systems for 
sustained drug release. In: Kalia S, Averous L (eds.), Biodegradable and 
Bio-based Polymers: Environmental and Biomedical Applications, WILEY-
Scrivener, USA, 2016: pp. 469-92. https://doi.org/10.1002/9781119117360.
ch13 ; PMid:28303084 PMCid:PMC5331902.

36.	 Shaikh SS, Shivsaran KJ, Pawar RK, Misal NS, Mene HR, More BA. 
Tamarind seed polysaccharide: A versatitle pharmaceutical excipient and its 
modification. Int J Pharm Sci Rev Res. 2015;33:157-64.

37.	 Gupta V, Puri R, Gupta S, Jain S, Rao GK. Tamarind kernel gum: An 
upcoming natural polysaccharide. Sys Rev Pharm. 2010;1(1):50-4. https://
doi.org/10.4103/0975-8453.59512.

38.	 Sahoo S, Sahoo R, Nayak PL. Tamarind seed polysaccharide: A versatile 
biopolymer for mucoadhesive applications. J Pharm Biomed Sci. 2010;8:1-12.

39.	 Joseph J, Kanchalochana SN, Rajalakshmi G, Hari V, Durai RD. Tamarind 
seed polysaccharide: A promising natural excipients for pharmaceuticals. Int 
J Green Pharm. 2012;6:270-8. https://doi.org/10.4103/0973-8258.108205

40.	 Nayak AK, Pal D, Santra K. Swelling and drug release behavior of metformin 
HCl-loaded tamarind seed polysaccharide-alginate beads. Int J Biol 
Macromol. 2016;82:1023-7. https://doi.org/10.1016/j.ijbiomac.2015.10.027; 
PMid:26472516.

41.	 Rao PS, Ghosh TP, Krishna S. Extraction and purification of tamarind seed 
polysaccharide. J Sci Ind Res. 1946;4:705.

42.	 Rao PS, Srivastava HC. Tamarind, In: Whistler RL (ed), Industrial gums,  
2nd ed, New York: Academic Press, 1973: pp. 369-411. https://doi.org/10.1016/
B978-0-12-746252-3.50022-8. 

43.	 Nandi RC. A process for preparation of polyose from the seeds of Tamarindus 
indica. 1975: Indian Patent 142092.

44.	 Pal D, Nayak AK. Development of pH-sensitive tamarind seed polysaccharide-
alginate composite beads for controlled diclofenac sodium delivery using 
response surface methodology. Int J Biol Macromol. 2011;49(4):784-93. 
https://doi.org/10.1016/j.ijbiomac.2011.07.013 ; PMid:21816168.

45.	 Tattiyakul J, Muangnapoh C, Poommarinvarakul S. Isolation and rheological 
properties of tamarind seed polysaccharide from tamarind karnel powder 
using protease enzyme and high-intensity ultrasound. J Food Sci. 
2010;75:253-60.

46.	 Kaur H, Yadav S, Ahuja M, Dilbaghi N. Synthesis, characterization and 
evaluation of thiolated tamarind seed polysaccharide as a mucoadhesive 
polymer. Carbohydr Polym. 2012;90(4):1543-9. https://doi.org/10.1016/j.
carbpol.2012.07.028 ; PMid:22944414.

47.	 Manchanda R, Arora SC, Manchanda R. Tamarind seed polysaccharide 
and its modification-versatile pharmaceutical excipients-A review. Int J 
PharmTech Res. 2014;6(2):412-20.

48.	 Jana S, Saha A, Nayak AK, Sen KK, Basu SK. Aceclofenac-loaded 
chitosan-tamarind seed polysaccharide interpenetrating polymeric network 
microparticles. Colloid Surf B: Biointerf. 2013;105:303-9. https://doi.
org/10.1016/j.colsurfb.2013.01.013 ; PMid:23399430.

49.	 Jangdey MS, Gupta A, Kaur CD, Saraf S. Assessment of utilization, value 
addition and characterization of tamarind: A natural gum of Chhattisgarh. Int 
J Pharm Res All Sci. 2016;5(2):323-34.

50.	 Nayak AK, Pal D, Malakar J. Development, optimization and evaluation 
of emulsion-gelled floating beads using natural polysaccharide-blend for 
controlled drug release. Polym Eng Sci. 2013;53(2):338-50. https://doi.
org/10.1002/pen.23259.

51.	 Shaw GS, Uvanesh K, Gautham SN, Kumar GV. Development and 
characterization of gelatin-tamarind gum/carboxymethyl tamarind gum based 
phase-separated hydrogels: A comparative study. Des Monomers Polym. 
2015;18(5):434-50. https://doi.org/10.1080/15685551.2015.1041075. 

52.	 Meenkashi, Ahuja M, Verma P. MW-assisted synthesis of carboxymethyl 
tamarind kernel polysaccharide-g-polyacrylonitrile: optimization and 
characterization. Carbohydr Polym. 2014;113:532-8. https://doi.org/10.1016/j.
carbpol.2014.07.041 ; PMid:25256516.

53.	 Meenakshi, Ahuja M.Metronidazole loaded carboxymethyl tamarind kernel 
polysaccharide-polyvinyl alcohol cryogels: preparation and characterization. 
Int J Biol Macromol. 2015;72:931-8. https://doi.org/10.1016/j.
ijbiomac.2014.09.040 ; PMid:25301698.

54.	 Avachat AA, Dash RR, Shrotriya SN. Recent investigations of plant based 
natural gums, mucilages and resins in novel drug delivery systems. Indian J 
Pharm Educ Res. 2011;45(1):86-99.

55.	 Samal PK, Dangi, JS. Isolation, preliminary characterization and 
hepatoprotective activity of polysaccharides from Tamarindus 
indica L. Carbohydr Polym. 2014;102:1-7. https://doi.org/10.1016/j.
carbpol.2013.10.059 ; PMid:24507248.

56.	 Nayak AK, Pal D, Pany DR, Mohanty, B. Evaluation of Spinacia oleracea L. 
leaves mucilage as innovative suspending agent. J Adv Pharm Technol Res. 
2010:1(3);338-44. https://doi.org/10.4103/0110-5558.72430; PMid:22247868 
PMCid:PMC3255411.

57.	 Pal D, Nayak AK, Kalia S. Studies on Basella alba L. leaves mucilage: 
Evaluation of suspending properties. Int J Drug Discov Technol. 2010;1:15-20.

58.	 Nayak AK, Pal D, Pradhan J, Ghorai T. The potential of Trigonella foenum-
graecum L. seed mucilage as suspending agent. Indian J Pharm Educ Res. 
2012;46;312-7.

59.	 Nayak AK, Pal D. Natural starches-blended ionotropically gelled 
microparticles/beads for sustained drug release, In: Thakur VK, Thakur MK, 
Kessler MR (eds.,), Handbook of Composites from Renewable Materials, 
Volume 8, WILEY-Scrivener, USA; 2017:527-60.

60.	 Ahuja M, Kumar S, Kumar A. Evaluation of mucoadhesive potential of gum 
cordia, an anionic polysaccharide. Int J Biol Macromol. 2013;55:109-12. 
https://doi.org/10.1016/j.ijbiomac.2012.12.038; PMid:23280130.



Nayak et al.: Tamarind seed polysaccharide for pharmaceutical use

Indian Journal of Pharmaceutical Education and Research | Vol 51 | Issue 2 (Suppl)| Apr-Jun, 2017� S145

61.	 Biswas N, Sahoo RK. Tapioca starch blended alginate mucoadhesive-
floating beads for intragastric delivery of metoprolol tartrate. Int J Biol 
Macromol. 2016;83:61-70. https://doi.org/10.1016/j.ijbiomac.2015.11.039; 
PMid:26592698. 

62.	 Meka VS, Yee P, Sheshala R. Identification of pharmaceutical excipient 
behavior of chickpea (Cicer arietinum) starch in gliclazide immediate release 
tablets. Acta Pol Pharm. 2016;73(2):469-78. PMid:27180440.

63.	 Builders PF, Anwunobi AP, Mbah CC, Adikwu MU. New direct compression 
excipient from tiger nut starch: physicochemical and functional properties. 
AAPS Pharm Sci Tech 2013;14(2):818-27. https://doi.org/10.1208/s12249-
013-9968-7 ; PMid:23649994 PMCid:PMC3666000

64.	 Setty CM, Deshmukh AS, Badiger AM. Hydrolyzed polyacrylamide 
grafted maize starch based microbeads: Application in pH responsive 
drug delivery. Int J Biol Macromol. 2014;70:1-9. https://doi.org/10.1016/j.
ijbiomac.2014.06.027; PMid:24971555 

65.	 Deveswaran R, Bharath S, Furtado S, Basavraj BV, Furtado S, Madhavan V.  
Isolation and evaluation of tamarind seed polysaccharide as a natural 
emulsifying agent. Int J Pharm Biol Arch. 2010;1(4):360-3.

66.	 Malaviya R, Srivastava P, Kumar U, Bhargava CS, Sharma PK. Formulation 
and comparison of suspending properties of different natural polymers using 
paracetamol suspension. Int J Drug Dev Res. 2010;2:886-91.

67.	 Kumar R, Patil SR, Patil MB, Paschapur MS, Mahalaxmi R. Isolation and 
evaluation of tamarind seed polysaccharide on castor oil emulsion. Der 
Pharm Lett. 2001;2:518-21.

68.	 Kulkarni GT, Seshubabu P, Kumar SM. Effect of tamarind seed polysaccharide 
on dissolution behaviour of ibuprofen tablets. J Chronother Drug Deliv. 
2011;2(1):49-56.

69.	 Phani KGK, Battu G, Raju L. Studies on the applicability of tamarind seed 
polymer for the design of sustained release matrix tablet of tramadol HCl. J 
Pharm Res. 2011;4:703-5.

70.	 Kampanart H, Tanikan S, Wancheng S. Development of tamarind seed gum 
as dry binder in formulation of diclofenac sodium tablets. Walailak J Sci 
Technol. 2016;13(10):863-74.

71.	 Chandramouli Y, Firoz S, Vikram A, Padmaja C, Chakravarthi NR. Design 
and evaluation of controlled release matrix tablets of acyclovir sodium using 
tamarind seed polysaccharide. J Phar Biol. 2012;2:55-62.

72.	 Basavaraj BV, Someswara Rao B, Kulkarni SV, Patil P, Surpur C. Design and 
characterization of sustained release aceclofenac matrix tablets containing 
tamarind seed polysaccharide. Asian J Pharm Tech. 2011;1:17-21.

73.	 Malviya R, Srivastava P, Bansal V, Sharma PK. Formulation evaluation and 
comparison of sustained release matrix tablets of diclofenac sodium using 
natural polymers as release modifier. Int J Pharm Biol Sci. 2010;1:1-8.

74.	 Mahavarkar RV, Ahirrao S, Kshirsagar S, Rayate V. Formulation and 
evaluation of tamarind seed polysaccharide matrix tablet. Pharm Biol Eva. 
2016;3:241-55.

75.	 Phani KGK, Battu G, Raju L, Kotha NS. Preparation and evaluation 
of sustained release matrix tablets of lornoxicam using tamarind seed 
polysaccharide. Int J Pharm Res Dev. 2011;2:89-98.

76.	 Alka A, laxmi B, Suman R. Formulation development and evaluation 
of sustained release matrix tablet of lamivudine using tamarind seed 
polysaccharide. Der Pharm Lett. 2011;3:250-8.

77.	 Srinivasan B, Ganta A, Rajamanickam D, Veerabhadraiah BB, Varadharajan M.  
Evaluation of tamarind seed polysaccharide as a drug release retardant. Int 
J Pharm Sci Res Rev. 2011;9:27-31.

78.	 Rathi RC, Bundela MN, Patil KS, Yeole PG. Design and characterization of 
propranolol HCl tablet containing tamarind seed polysaccharide as a release 
retardant. Int J Inst Pharm Life Sci. 2013;3:1-12.

79.	 Radhika PR, Kharkate PR, Sivakumar T. Formulation of aceclofenac 
sustained release matrix tablet using hydrophilic natural gum. Int J Res Appl 
Pharm 2011;2(3):851-7.

80.	 Km N, Arul B. Design and evaluation of clarithromycin sustained release 
tablets using isolated natural polysaccharide. Indo Am Journal of 
Pharmaceutical Research.2016:6(9):6469-76.

81.	 Mitra T, Pattnaik S, Panda J, Rout BK, Murthy PSR, Sahu RK. Formulation 
and evaluation of salbutamol sulphate mucoadhesive sustained release 
tablets using natural excipients. J Chem Pharm Sci. 2012;5:62-6.

82.	 Chanda R, Roy A. Formulation of terbutaline sulphate mucoadhesive 
sustained release oral tablets from natural materials and in vitro-in vivo 
evaluation, Asian J Pharm. 2010;4(5):168-74.

83.	 Mali KK, Dhawale SC. Design and optimization of modified tamarind gum-
based floating-bioadhesive tablets of verapamil hydrochloride. Asian J 
Pharm. 2016;10(04):239-50.

84.	 Rajab M, Tounsi A, Jouma M, Neubert RH, Dittgen M. Influence of tamarind 
seed gum derivatives on the in vitro performance of gastro-retentive tablets 
based on hydroxypropyl methylcellulose. Pharmazie. 2012;67(11):956-7. 
PMid:23210249 .

85.	 Ghosh S, Pal S. Modified tamarind kernel polysaccharide: A novel matrix for 
control release of aspirin. Int J Biol Macromol. 2013;58:296-300.https://doi.
org/10.1016/j.ijbiomac.2013.04.002 ; PMid:23588001.

86.	 Sravani B, Deveswara R, Bharath S, Basavraj BV, Mahadevan V. Release 
characteristics of drugs from cross-linked tamarind seed polysaccharide 
matrix tablets. Der Pharm. Lett. 2011;2(6):67-76.

87.	 Kulkarni RV, Baraskar VV, Alange VV, Naikawadi AA, Sa B. Controlled 
release of an antihypertensive drug through interpenetrating polymer network 
hydrogel tablets of tamarind seed polysaccharide and sodium alginate. J 
Macromol Sci Part B: Physics. 2013;52(11):1636-50. https://doi.org/10.108
0/00222348.2013.789327. 

88.	 Jana S, Sen KK, Basu SK. In vitro aceclofenac release from IPN matrix 
tablets composed of chitosan-tamarind seed polysaccharide. Int J Biol 
Macromol. 2014;65:241-5.https://doi.org/10.1016/j.ijbiomac.2014.01.037; 
PMid:24463265.

89.	 Malakar J, Nayak AK. Formulation and statistical optimization of multiple-unit 
ibuprofen-loaded buoyant system using 23-factorial design. Chem Eng Res 
Des. 2012;9:1834-46. https://doi.org/10.1016/j.cherd.2012.02.010.

90.	 Malakar J, Nayak AK, Pal D. Development of cloxacillin loaded multiple-
unit alginate-based floating system by emulsion–gelation method. Int J Biol 
Macromol. 2012;50:138-47.https://doi.org/10.1016/j.ijbiomac.2011.10.001; 
PMid:22020191.

91.	 Kulkarni GT, Gowthamarajan K, Dhobe RR, Yohanan F, Suresh B.  
Development of controlled release spheroids using natural polysaccharide 
as release modifier. Drug Deliv. 2005;12:201-6. https://doi.org/10.1080/ 
10717540590952537 ; PMid:16036714.

92.	 Kulkarni RV, Mutalik S, Mangond BS, Nayak UY. Novel interpenetrated 
polymer network microbeads of natural polysaccharides for modified release 
of water soluble drug: in vitro and in vivo evaluation. J Pharm Pharmacol. 2012; 
64(4):530-40. https://doi.org/10.1111/j.2042-7158.2011.01433.x; PMid:22420659. 

93.	 Nayak AK, Pal D, Santra K. Development of calcium pectinate-tamarind seed 
polysaccharide mucoadhesive beads containing metformin HCl. Carbohydr 
Polym. 2014;101:220-30. https://doi.org/10.1016/j.carbpol.2013.09.024; 
PMid:24299768. 

94.	 Nayak AK, Pal D, Santra K. Tamarind seed polysaccharide-gellan 
mucoadhesive beads for controlled release of metformin HCl. Carbohydr. 
Polym. 2014;103:154-63.https://doi.org/10.1016/j.carbpol.2013.12.031 ; 
PMid:24528714.

95.	 Nayak AK, Pal D. Ionotropically-gelled mucoadhesive beads for oral 
metformin HCl delivery: Formulation, optimization and antidiabetic evaluation. 
J Sci Ind Res. 2013;72:15-22.

96.	 Pal D, Nayak AK. Novel tamarind seed polysaccharide-alginate mucoadhesive 
microspheres for oral gliclazide delivery. Drug Deliv. 2012;19(3):123-31.
https://doi.org/10.3109/10717544.2012.657717 ; PMid:22352984.

97.	 Patel B, Patel P, Bhosale A, Hardikar S, Mutha S, Chaulang G. Evaluation 
of tamarind seed polysaccharide (TSP) as a mucoadhesive and sustained 
release component of nifedipine buccoadhesive tablet & comparison with 
HPMC and Na CMC. Int J PharmTech Res. 2009;1(3):404-10.

98.	 Bangle GS, Shinde GV, Umalkar DG, Rajesh KS. Natural mucoadhesive 
material based buccal tablets of nitrendipine–formulation and in-vitro 
evaluation. J Pharm Res. 2011;1(4):33-8.

99.	 Avachat A, Gujar KN, Wagh KV. Development and evaluation of tamarind seed 
glucan-based mucoadhesive buccal films of rizatriptan benzoate. Carbohydr 
Polym. 2013;91(2):537-42. https://doi.org/10.1016/j.carbpol.2012.08.062; 
PMid:23121942.

100.	 Jana S, Lakshman D, Sen KK, Basu SK. Development and evaluation of 
epichlorohydrin cross-linked mucoadhesive patches of tamarind seed 
polysaccharide for buccal application. Int J Pharm Sci Drug Res. 2010;2:193-8.



Nayak et al.: Tamarind seed polysaccharide for pharmaceutical use

S146� Indian Journal of Pharmaceutical Education and Research | Vol 51 | Issue 2 (Supp)| Apr-Jun, 2017

101.	 Ahuja M, Kumar S, Kumar A. Tamarind seed polysaccharide-g-poly 
(N-vinyl-2-pyrrolidone): Microwave-assisted synthesis, characterization and 
evaluation as mucoadhesive polymer. Int J Polym Mater Polym Biomater. 
2013;62(10):544-9. https://doi.org/10.1080/00914037.2012.761624.

102.	 HarikrishnanV, MadhusudhanS, Santhiagu A. Development and in vitro 
evaluation of tizanidine hydrochloride buccal tablet using tamarind seed gum. 
J Pharm Sci Res. 2016;8:161-7.

103.	 Mehra GR, Manish M, Rashi S, Neeraj G, Mishra DN. Enhancement of miotic 
potential of pilocarpine by tamarind gum based in situ gelling ocular dosage 
form. Acta Pharm Sci. 2010;52:145-54.

104.	 Gheraldi E, Tavanti A, Celandroni F, Lupetti A, Blandizzi C, Boldrini E. Effect 
of novel mucoadhesive polysaccharide obtained from tamarind seeds on the 
intraocular penetration of gentamicin and ofloxacin in rabbits. J Antimicrob 
Chemother. 2000;46:831-4. https://doi.org/10.1093/jac/46.5.831.

105.	 Gheraldi E, Tavanti A, Davini P, Celandroni F, Salvetti S, Parisio E, et al. 
A mucoadhesive polymer extracted from tamarind seed improves the 
intraocular penetration and efficacy of rufloxacin in topical treatment  
of experimental bacterial keratitis. Antimicrob Agents Chemother. 2004; 

48:3396-401. https://doi.org/10.1128/AAC.48.9.3396-3401.2004; PMid:15328102 

PMCid:PMC514778.

106.	 Dilbaghi N, Kaur H, Ahuja M, Kumar S. Evaluation of tropicamide-loaded 

tamarind seed xyloglucan nanoaggregates for ophthalmic delivery. Carbohydr 

Polym. 2013;94(1):286-91. https://doi.org/10.1016/j.carbpol.2013.01.054 ; 

PMid:23544540. 

107.	 Kaur H, Ahuja M, Kumar S, Dilbaghi N. Carboxymethyl tamarind kernel 

polysaccharide nanoparticles for ophthalmic drug delivery. Int J Biol 

Macromol. 2012;50(3):833-9. https://doi.org/10.1016/j.ijbiomac.2011.11.017; 

PMid:22138451.

108.	 Datta R, Bandyopadhyay AK. A new nasal drug delivery system for diazepam 

using natural mucoadhesive polysaccharide obtained from tamarind seeds. 

Saudi Pharm J. 2006;14(2):115-9.

109.	 Mishra MU, Khandare JN. Evaluation of tamarind seed polysaccharide 

as a biodegradable carrier for colon specific drug delivery. Int J Pharm 

Pharmaceut Sci. 2011;3(1):139-42.

Cite this article: Nayak AK and Pal D. Tamarind Seed Polysaccharide:An Emerging Excipient for Pharmaceutical 
Use. Indian J of Pharmaceutical Education and Research. 2017;51(2s):136-46.

SUMMARY
•	 Tamarind seed polysaccharide is extracted from 

tamarind (Tamarindus indica) seeds.
•	 It is a highly branched polysaccharide composed 

of (1 → 4)-β-D-glucan backbone substituted 
with side chains of α-D-xylopyranose and β-D-
galactopyranosyl (1 → 2)-α-D-xylopyranose linked 
(1 → 6) to glucose residues.

•	 It is being used and investigated for the prepara-
tion of various pharmaceutical dosage forms like 
suspensions, emulsions, tablets, gels, creams, 
beads, spheroids, microparticles, nanoparticles, 
ophthalmic preparations, and buccal patches, etc.
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