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Abstract

INTRODUCTION

Sustained action of drug finds a major application in
improving the current available drugs for greater efficiency.
Methods are being developed to find more biocompatible
substances to aid sustained action. Natural compounds
especially derived from plant origins, are being probed for
better acceptance. Cellulose, a plant derivative, is an inert
compound easily accepted by the human body, can be
considered as an option. Porous cellulose beads infused with
XOS were prepared. An experimental study was carried out to
find the action of these beads on the growth of E.coli and
Lactobacillus. With the results, a conclusion can be drawn that
cellulose can be considered as a good agent for sustained
action of XOS.

The amalgamation of polymer and pharmaceutical sciences
has led to the introduction of polymer in the design and
development of drug delivery systems. Polymers can be
effectively used as drug carriers in sustained action drug
delivery systems taking into consideration their toxicity and
other factors which may make them suitable for consumption.
(S. Kamel et al 2008). The basic objective of sustained action
drug delivery system is to optimize the biopharmaceutical,
pharmacokinetic and pharmacodynamics properties of a drug
such that its utility is maximized, side-effects are reduced and
cure of the disease is achieved. (Retrieved from –
http://www.pharmatutor.org/articles/sustained-release-drugdelivery-system-concise-review). The fluctuation in drug
concentration in the body for immediate release and sustained
release of an analgesic can be compared in the following
figure:
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Figure 1: Graph of Sustained release of Drug (Retrieved from- http://learn.chm.msu.edu/painmanagement/chooseopioid.asp)
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One of the most suitable drug carriers is cellulose especially
for sustained action. It is highly biocompatible, non-toxic,
highly porous, has a high mechanical strength, has large
specific surface area, abundant in nature and it can be
extracted easily. The properties of cellulose beads can be
modified depending upon the drug being loaded and the
release of drug that is required. Thus it has applications in
personalized dosage as well. Another advantage of using
cellulose beads as drug carrier is that every bead carries the
same amount of drug. Thus the dosage can be monitored by
choosing the number of beads required (Retrieved from http://fibic.fi/wp-content/uploads/2013/09/4_RuzicaKolakovic.pdf).

(Samuel et al 2013). 1g of Cellulose beads were added to the
flask labelled cellulose. 0.5g of XOS and 1g of cellulose
coated XOS beads were added to their respective flasks.
Similarly, lactobacillus was inoculated in MRS media
(MacFaddin et al 1985).
The flasks were incubated in a shaker incubator at 37°C. The
absorbance readings at 600nm were recorded at regular time
intervals using sterilized media as blank to record the growth
of E.coli and Lactobacillus. The growth curve of the bacteria
in the presence of cellulose, XOS, cellulose + XOS was
obtained and plotted along with blank for reference.

In this study, the sustained activity of XOS was observed
using cellulose as a carrier. Xylooligosaccharides (XOS) have
great prebiotic potential and can be incorporated into many
food products. XOS seem to exert their nutritional beneﬁts in
various animal species, which by definition have an intestinal
tract populated by a complex, bacterial intestinal ecosystem
(Praveen et al 2012).

Materials and Reagents: Cellulose microcrystalline LR was
purchased from S.D Fine-Chem Ltd. Sodium hydroxide
pellets and Hydrochloric acid were obtained from Fisher
Scientific, Urea AR, nutrient broth and MRS media were
obtained from Himedia. XOS sample was obtained from
UltraLab. Lab cultures of E.coli and Lactobacillus were used.

Figure 2: Viscose of Cellulose+XOS in aq. Solution
of NaOH and Urea

Preparation of Beads: There were two different kind of
beads prepared in the current research.
Cellulose Beads: Cellulose material of 5.5 grams was
dispersed into an aqueous solution consisting of 11ml of 10%
sodium hydroxide and 11ml of 8% urea. It was done at
approximately 4-5°C. The above mixture was stirred and
mixed to obtain a viscose. The viscose was then loaded into a
syringe and it was used to slowly drop the mixture to obtain
spherical droplets. The spherical drops were solidified in 5%
hydrochloric acid aqueous solution. The shaggy beads hence
obtained were decanted and dried in an oven at 110°C for
approximately 4 hours. Beads of millimeter size were
obtained (Bin Li et al 2008).

Figure 3(a): Cellulose beads in HCl solution

Cellulose coated XOS beads: 5 grams of cellulose were
mixed with 0.5 grams of XOS. The mixture was dispersed in
11ml of 10% sodium hydroxide and 11ml of 8% urea in cold
conditions obtained using crushed ice. It was then mixed to
obtain a viscose and loaded into a syringe to prepare spherical
drops, and the obtained drops were solidified in 5% aqueous
hydrochloric acid solution. The obtained beads were dried in
oven at 110°C for 4 hours.
Bacterial trials: Four sterilized flasks containing NB media
were taken and labelled as blank, cellulose, XOS and cellulose
+ XOS. 1ml of E.coli culture was inoculated into each flask
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Figure 3(b): Dried Cellulose+XOS beads
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Observations:
Table 1: Absorbance readings for E.coli in LB medium
E.Coli Growth on LB medium, OD at 600nm

BLANK

CELLULOSE

XOS

CELLULOSE+XOS

1h

2h

3h

4h

5h

20 h

25 h

0.01

0.01

0.01

0.02

0.03

0.16

0.13

0

0.01

0.02

0.02

0.03

0.17

0.13

0.01

0.01

0.01

0.03

0.03

0.15

0.14

0.01

0.01

0.03

0.03

0.05

0.09

0.15

0.01

0

0.03

0.03

0.06

0.1

0.14

0

0.01

0.02

0.04

0.06

0.09

0.15

0.01

0.01

0.02

0.03

0.05

0.16

0.21

0.01

0.01

0.01

0.03

0.05

0.17

0.21

0.01

0.01

0.01

0.03

0.04

0.18

0.21

0

0.01

0.01

0.02

0.04

0.06

0.14

0.01

0.01

0.01

0.01

0.03

0.06

0.15

0.01

0.01

0.01

0.02

0.04

0.06

0.14

Graph 1. E.coli Growth Curve
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Table 2: Absorbance readings for Lactobacillus in MRS medium
Lactobacillus Growth on MRS medium, OD at 600nm

BLANK

CELLULOSE

XOS

CELLULOSE+XOS

1h

2h

3h

4h

5h

20 h

25 h

0.02

0.05

0.12

0.29

0.44

0.3

0.19

0.02

0.05

0.12

0.29

0.45

0.29

0.17

0.01

0.05

0.11

0.29

0.44

0.3

0.16

0.01

0.04

0.12

0.25

0.39

0.22

0.15

0.01

0.03

0.12

0.26

0.39

0.21

0.15

0.01

0.03

0.12

0.25

0.39

0.2

0.15

0.01

0.03

0.12

0.26

0.4

0.25

0.14

0.01

0.02

0.13

0.26

0.41

0.25

0.16

0.01

0.03

0.13

0.27

0.4

0.23

0.14

0.01

0.05

0.13

0.28

0.44

0.23

0.14

0

0.05

0.15

0.28

0.45

0.22

0.13

0.01

0.05

0.14

0.29

0.44

0.22

0.13

Graph 2: Lactobacillus Growth Curve
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RESULTS AND INTERPRETATION
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From the absorbance readings, it is clearly observed that the
growth of E.Coli culture has occurred after a few hours. This
is due to the low amount of primary inoculum that was added.
However, for Lactobacillus it has been clearly observed that
with a less primary inoculum, the growth rate has been quite
substantial as per the absorbance values recorded.
It was also observed that the growth of Lactobacillus has
come down after being left overnight. The absorbance value
had drastically decreased as on Day2 of observation. The
action of XOS has shown quite confluent growth in the case
of Lactobacillus (Praveen et al 2012). The beads made out of
cellulose and XOS combination also showed a good
absorbance value. The growth of bacteria was almost around
the same amount as that of the normal growth without any
reactants. The cellulose beads infused with XOS did not
dissolve even after 8 days of action. Further analysis was not
possible as the cultures were contaminated after 8 days and
the growth of the bacteria was inhibited. The property of
sustained action has to be further studied and experimented in
depth to analyze the same.
The use of XOS has proved to have a pre-biotic effect on
Lactobacillus (S Kamel et al 2008). This bacterial species
inhabits the human gut and is essential for proper digestion in
the human system. The beads, however, did not dissolve even
after 8 days of action. This condition has to be studied further
in depth as in case the beads do not dissolve, the beads can
remain in the system for a really long time leading to
accumulation or any other adverse effects. The growth of
E.coli was comparatively inhibited as compared to the regular
growth pattern. This proves that XOS acts as a deterrent to the
growth of E.coli in the gut and can be controlled. A positive
and encouraging result was obtained from the study.
Appropriate research can lead to a promising solution for
sustained action of drugs. In-vivo studies can be carried out
along with clinical trials for a more empowering result. If the
solubility quotient and property is studied further, this can be
a potent method for sustained action of drug delivery.
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