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Abstract

In present study nano drug was prepared by using catechin and its characterization was done. 0.5%
sodium alginate was used as delivery system for the preparation of the polymeric nanoparticles of
catechin hydrate. Catechins are predominant form of flavanols present in plants and have attracted
particular attention due to their relatively high antioxidant capacity in biological systems ionic cross
linkage. Size of the prepared drug was analysed by using zeta sizer and its encapsulation efficiency and
drug loading capacity were recorded.
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Introduction

Tea is an infusion of the leaves of the Camellia sinensis plant. First discovered in China, tea is
grown in over 30 countries and is the most widely consumed beverage in the world, aside from
water (Graham, 1992) [ Antioxidant properties of catechins are connected to the inhibition
of free radical generation, free radical scavenging abilities, and metal ion chelating properties
(Rice-Evans et al., 1996) ], Tea catechins exhibit antioxidant and neuroprotection activity,
inhibit tumour angiogenesis, prevent atherosclerosis, prevention of autoimmune myocarditis
(Suzuki et al., 2007) 1 and modulate cholesterol metabolism (Clement, 2009) . However,
catechins are highly unstable in alkaline solutions, such as those present in some biological
fluids and has less bioavailability (Chen et al., 2001) 1. The stability of catechin is influenced
by pH, it is stable at pH <4 and unstable at pH > 6 (Ananingsih et al., 2013) @

The polymeric nanoparticles (PNPs) are prepared from biocompatible and biodegradable
polymers in size between 10- 1000 nm where the drug is dissolved, entrapped, encapsulated or
attached to a nanoparticle matrix (Tibbals, 2011) [2°1. Alginates are random anionic, linear,
polymers consisting of varying ratio of glucuronic (G) and manuronic (M) acid unit. Salts of
alginate are formed when metal ion react with glucuronic or manuronic acid residue (Rao and
Geckeler, 2011) . Alginate has been used in many biomedical applications, including drug
delivery systems, as they are biodegradable, biocompatible and mucoadhesive. Alginates with
a high glucuronic acid contents form more rigid, porous gel due to their orientation within the
egg- box structure and conversely gel with low glucuronic content are more randomly packed
and less porous.

Alginates are widely used in the pharmaceutical, cosmetic, and food industry (Espevik and
Skja k-Braek, 1996) [ This polymer is also accepted by European Pharmacopoeia.
Compounds used as excipients will often find more than one application, and that is also the
case for alginic acid and its salts. Their application generally depends on the thickening, gel-
forming, and stabilizing properties. Transmittancy, swelling, and visco-elasticity of alginate
gel membranes are highly affected by the M/G ratio (Draget et al., 1996; Inukai et al., 1999) ["
12, The calcium alginate gels are the most extensively studied. The ability of alginate to form
two types of gel dependent on pH, i.e., an acid gel and an ionotropic gel, gives the polymer
unigue properties compared to neutral macromolecules. The physicochemical properties of the
polymer system and the swelling process to activate the release of drugs will be dependent on
the type of gel formed. Alginic acid and its sodium and calcium salts are regarded as generally
non-toxic and biocompatible (King, 1983) %1, Biodegradable nanoparticulate systems have
received considerable attention as potential drug delivery vehicles (Kreuter, 1991) (4,
Considering the importance of drug delivery approach with nanoparticles the present study has
been envisaged to assess suitable drug delivery system for catechin using polymer aliginate.

~ 335~



Journal of Pharmacognosy and Phytochemistry

Materials and Methods

Catechin loaded alginate polymeric nanoparticles was
prepared by the facile co-precipitation method of Wu et al.
(2014) 28 was followed for preparation of the catechin-
alginate polymeric nanoparticles with minor modification.
Sodium alginate 0.5% prepared in deionized water at 30°C in
which 10 ml of CaClI2 (0.02 M) was added slowly and stirred
under 1200 rpm for 30 minutes followed by 10 ml of Na2CO3
(0.02 M) added into the mixture dropwise and stirred under
1200 rpm for 3 hours. The mixture was centrifuged at 18000
rpm for 20 minutes and washed by deionized water for several
times, and freeze-dried to obtained alginate-CaCO3 hybrid
nanoparticles. To prepare catechin hydrate loaded hybrid
nanoparticle (CH-NPS), 50 mg catechin hydrate was
dissolved in 10 ml deionized water, and then 10 mg of freeze
dried nanoparticles was added in the solution and stirred for
12 h at 600 rpm. The catechin hydrate loaded nanoparticles
were collected by centrifugation at 18000 rpm for 20 minutes,
washed several times with deionized water, and freeze-dried.
Different concentration of alginate (0.5 to 1%) with different
curing time (1 to 3 hour) and incorporation of sonication (1 to
5 micron amplitude) was standardized during the course of
study.

The size of the nanoparticles was determined by particle size
analyzer (Microtrac Nanotrac Wave I, USA. The
encapsulation efficiency of the nanoparticles was determined
by analyzing the supernatant after removal of the
nanoparticles by centrifugation. For the estimation of
unbound catechin hydrate in the supernatant, the absorbance
was measured spectrophotometrically at 425 nm and the
amount of catechin hydrate was calculated from calibration
curve of known concentrations of catechin hydrate. The
amount of the percent encapsulation was calculated as under:

Encapsulation Efficiency (%) = {(Total drug added -
Unbound drug) / Total drug} x100

Drug loading (%)
Drug loading of the nanoparticles was calculated as under:

Drug Loading (%) = {(Total drug added — Unbound drug) /
Total nanoparticle weight} x100

Result and Discussions

0.5% sodium alginate was used as delivery system for the
preparation of the polymeric nanoparticles of catechin
hydrate. The particle size analysis with 300 rpm stirring speed
and without incorporation of sonication revealed 100% of
particle population in the range of 1899 nm (Fig 1).
Increasing stirring speed to 1200 rpm using 0.5%sodium
alginate concentration provided 77.1% particles in 1968 nm
and 22.9% population in 713nm (Fig 2). With the
incorporation of sonication (5 micron amplitude) keeping
same alginate concentration showed 46% particle population
in 1983nm, 27.5% population in 374nm and 26.5% in 126nm
(Fig 3). Development of alginate based drug delivery systems
makes use of the ability of this polymer to undergo gelation in
presence of divalent cations. However, a critical adjustment in
the relative concentrations of alginate and the cation results in

a pre-gel state (Ahmed et al., 2006). In the present study CH-
NPs of desired morphology and size could also be obtained
when a concentration of 0.5% alginate solution was used. Wu
et al. (2014) 8 also highlighted that most important
parameter that affects the particle size and size distribution is
the concentration of sodium alginate for preparation of the
nanoparticles and affirmed that on
addition of CaCl ; solution to aqueous solution of alginate,
calcium ions were coordinated with G units in alginate chains.
When Na ,CO ; was added, Ca?* ions tended to deprive the
coordinated Ca?* ions to form CaCO; However, alginate
chains  prevented the precipitation of CaCOs3.
To segregate the alginate CaCQgs catechin particles, curing
time and sonication is of prime importance in structurisation
of polymeric nanoparticles in the present study. Wu et al.
(2014) 291 also stated that factors like stirring speed may affect
the  particles size and size  distribution  and
and size distribution and are not so critical however in our
study we did find the importance of stirring speed and
sonication important in providing particle of desired size.
Functional performance of nanoparticles based delivery
systems depends on the physicochemical properties of the
nanoparticles, such as size, morphology and physical state
(Ahsan et al., 2002; Galindo Rodriguez et al., 2004 and
Hector et al., 2012) [ % 11, Olieveira et al. (2014) obtained the
particle size in the range 223-399nm on using alginate/cashew
gum nanoparticles for encapsulation of an essential oil. The
encapsulation efficiency of prepared CH-NPs was calculated
to be 61.1%. The finding was in agreement with Wu et al.
(2014) 28 wherein encapsulation efficiency ranging from
24.6% to 87.7% was calculated in nanoparticles using alginate
polymer. The use of chitosanalginate as encapsulation
polymer by Motwani et al. (2008) [*° resulted in obtaining
nanoparticles with encapsulation efficiency between 61% and
82%. Chopra et al. (2015) ™ obtained an encapsulation
efficiency ranging from 68% to 98% keeping constant sodium
alginate concentration and varying the cross linker and
secondary  polymer.  Encapsulation  efficiency  of
zinc oxide nanoparticles loaded into sodium alginate-gum
acacia of 95.56% was obtained by Raguvaran et al. (2017a)
22, The encapsulation efficiency of prepared pectin coated
catechin nanoparticle was calculated to be 80.16%
(Lekshman, 2017) 81, The drug loading percentage of the
obtained catechin nanodrug was 32.7%. Similar findings were
also observed by Wu et al. (2014) %1 wherein 10 to 94% was
the range of drug loading obtained from their prepared
nanoparticles using alginate polymer. Liang et al. (2013) (6
reported drug loading in the range of 1.4 to 1.9%. Manuja
(2014) ] reported a drug loading percentage of 3.70% on
using sodium alginate as polymer for encapsulating
quinapyramine sulphate. A drug loading of 4.978% was
obtained using polymer sodium alginate gum acacia by
Raguvaran et al. (2017a) [?2 for zinc oxide nanoparticles.
Dudhani and Kosaraju (2010) [ reported 88+4% of drug
loading capacity of catechin loaded chitosan nanoparticles.
The loading capacity of Mesobuthus eupeus venom-loaded
chitosan nanoparticles was 76.3% (Mohammadpour et al.
2012) (81,
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Fig 1: Particle size analysis of alginate loaded catechin nanoparticles by zeta analyzer without curing time
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Fig 2: Particle size analysis of alginate loaded catechin nanoparticles with increased stirring speed (1200rpm) & curing time (3 hours)
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Fig 3: Particle size analysis of catechin nanoparticles after sonication (5micron amplitude) and increase curing time

Conclusion

Particle size analysis of catechin loaded polymer with 0.5%
sodium alginate after inclusion of incorporation of both
stirring speed (1200 rpm) and sonication (5 micron amplitude)

revealed 46%

particle population in 1983nm, 27.5%

population in 374nm and 26.5% in 126 nm. Encapsulation
efficiency of prepared catechin hydrate nanoparticles revealed
61.1% with 32.7% drug loading capacity.
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