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Introduction
Nanoparticles have become an important area of research in the field of targeted drug delivery 

as they have the ability to deliver the drug to targeted area with sustained period of time with limited 
side effects in the non targeted areas [1]. Gold Nanoparticles (AuNPs) are drawing lot of interest 
and attention as a new platform for biomedical applications, than any other metallic Nanoparticles 
due to their biocompatibility and non-cytotoxicity [2-3]. In clinical applications, the advantage of 
AuNPs is that they can be readily conjugated to many bio molecules like amino acids, proteins/
enzymes, DNA [4-6] and other molecular species without altering the biological activity of the 
conjugated species. Functionalized AuNPs has opened the door wide to biomedical applications 
such as colorimetric assays of amoxicillin [7], creatinin [8], melanin [9], bio-sensing [10] and drug 
delivery [11]. Recently, we have reported a method for spontaneous ultra fast synthesis of gold 
nanoparticles using Punica granatum for cancer targeted drug delivery [12]. Green synthesis of 
pullulan stabilized gold nanoparticles for cancer targeted drug delivery for the treatment of liver 
cancer has also been reported by us [13]. Until now, varieties of methods or techniques have been 
reported for the preparation of AuNPs [14-16]. One of the most commonly used methods is the 
chemical reduction of gold salts by various reducing agents, such as sodium borohydride, sodium 
citrate, form amide [17-18]. Sodium borohydride is toxic to human. As citric acid reduced AuNPs 
are not stable in physiological conditions, synthesis of AuNPs needs protective or stabilizing 
agents such as thiols, surfactants and polymers, which can attach to the surface of AuNPs, and thus 
preventing the agglomeration [19-22]. Green chemistry based synthesis of gold Nanoparticles could 
tackle the above problem and could be used for targeted drug delivery due to their biocompatibility 
and stability in physiological conditions.

Oral controlled drug delivery systems based on natural hydrophilic polysaccharides are highly 
appreciable due to their economic feasibility, controlled drug release and regulatory acceptance. 
Guar Gum (GG) is a high molecular weight (2, 20000 Daltons) hydro-colloidal polysaccharide 
derived from the seeds of Cyamopsis tetragonolobus. The gum consists of linear chains of (1→4)-β-D-
mannopyranosyl units with α-D-galactopyranosyl units attached by (1→6) linkages [23]. The pH of 
1% (w/v) aqueous dispersion varies from 5 to 7 and is stable over a wide pH range. The viscosity of 
GG dispersion is same in both acidic and alkaline media. In pharmaceuticals, guar gum is used as a 
binder and disintegrant in solid dosage forms [24].

GG is generally considered as a potential candidate for colon-specific drug delivery application 
due to its drug release retarding property and susceptibility to microbial degradation in the large 
intestine [25-26]. Gamma scintiographic studies on GG matrix tablets in human models showed 
that they are appropriate carriers for colon region [27]. Carboxymethyl gaur gum stabilized 
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Nanoparticles were prepared and studied for their cytotoxicity [28].

5-Fu has a long history of usage as a chemotherapeutic agent. 
This pyramidine analogue interferes with thymidylate synthesis 
and acts against solid tumors [29-31]. Presently, only intravenous 
preparations of 5-Fu are available in market for clinical use which 
has been reported to cause severe gastrointestinal, dermatological, 
hematological, cardiac and neurological side effects due to the 
distribution in non-targeted area [32].

Longer exposure to lower concentration of 5-Fu has been 
reported to favor DNA-directed effects which is thought to contribute 
to its anti tumor activity [33]. Colon-specific delivery systems would 
allow the local delivery of a high concentration of 5-Fu in the colon to 
improve pharmacotherapy and reduce its potential systemic toxicity 
and side effects [34-35]. Gajalakshmi et al. have reported the synthesis 
and characterization of copper oxide nanofluids by one step chemical 
method using guar gum as stabilizer [36]. The copper oxide nanofluid 
thus prepared showed high antibacterial activity equivalent to that 
of streptomycin. Balachandramohan et al. have reported a simple 
method for the synthesis of Fe3O4-guargum nanocomposites for 
treating environmental pollutants [37].

Even though, there are several papers available on gaur gum 
stabilized metal Nanoparticles, the role of gaur gum stabilized gold 
Nanoparticles on colon cancer is not yet studied. Hence in this 
paper, we have reported a new one step rapid synthesis of AuNPs 
by microwave irradiation using GG for the first time. GG contains 
galactomannan backbone that has high specificity to galectine 1-s 
lectine receptor which is over expressed in colon cancer cell [1]. 
Galactomannon functionalized nanoparticle adsorbed 5-Fu can 
easily penetrate the cancer cells due to receptor specific binding. It is 
thus hypothesized that targeted delivery of 5-Fu by GG stabilized gold 
Nanoparticles through oral route may tackle the problems of the usual 
conventional delivery system and improve the patient compliance.

Materials and Methods
Materials

 Hydrogen tetra chloroaurate (III) (HAuCl4) was purchased from 
Sigma Aldrich. GG was obtained from Hi-Media. All other chemicals 
were of analytical grade and used without further purification.

Synthesis of GG-stabilized AuNPs (GG-AuNPs)
For optimizing the AuNPs formation, 300μl of HAuCl4 solution 

(1 × 10-4 M) was added to various concentration of GG (1%, 0.5%, 
0.25%, 0.125%, and 0.0625%) and placed in a microwave oven. Then 
the reaction mixture was irradiated by microwave in a predesigned 
mode. In the reduction process, some experimental parameters such 
as microwave power (140, 280, 420 watts) and irradiation time (30, 
60, 90, 120, 150, 180 sec) were adjusted to investigate their effect on 
the formation of AuNPs. The formation of AuNPs was confirmed by 
UV–Vis spectra.

The optimized nanoparticle solution was centrifuged at 12,000 
rpm for 20 min. Then the pellets were re dispersed in distilled water 
for further characterization.

Characterization of AuNPs and 5-Fu loaded AuNPs
The change in surface plasmon resonance of AuNPs, before 

and after microwave irradiation, was monitored by UV/Vis/NIR 
spectroscopy measurements, carried out on a Infinite M200, TECAN. 
Fourier Transform Infrared (FTIR) spectra of GG, GG reduced 
AuNPs, 5-Fu and 5-Fu loaded AuNPs were recorded using Perkin 
Elmer Fourier Transformation Infrared Spectroscopy. The scan was 
performed in the range 4000-400 cm-1. Surface morphology of GG-
AuNPs was carried out on Techni-20 Philips transmission electron 
microscope operated at 80 kev. TEM samples were prepared by the 
dispersion of 2–3 drops of GG-AuNPs solution on a copper grid and 
dried at room temperature after removal of excess solution with filter 
paper. The particle size and distribution of drug-loaded AuNPs were 
elucidated by ZETASIZER (Malvern Instruments, Germany).

Preparation and adsorption efficiency of 5-Fu@GG-AuNPs
A calculated amount of 5-Fu (10 mg/ml ) was added to GG-

AuNPs solution, stirred for 24 hr at room temperature and then 
centrifuged at 12,000 rpm for 20 min. The drug concentration in 
supernatant was quantified by measuring at 266 nm in a UV-visible 
spectrophotometer. The percentage loading of 5-Fu onto GG-AuNPs 
was calculated using the following formula.

Amount of drug added during preparation Amount of drug in the supernatantLoading efficiency 100
Amount of drug added during preparation

−
= ×

Stability study of AuNPs
The stability of GG-AuNPs was checked at different physiological 

Figure 1: UV–Vis spectra of GG-AuNPs synthesized with different microwave powers and concentration of guar gum. (a) 1% guar gum, (b) 0.5% guar gum, (c) 
0.25% guar gum and (d) 0.0625% guar gum.
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pH like 1.2, 4.5, 6.8 and 7.4. The change in Surface Plasmon Resonance 
(SPR) was recorded up to 48 hr.

In-vitro drug release characteristics
A polymer complex was prepared using alginate and chitosan in 

the ratio of 7:3. GG-AuNPs loaded with 5-Fu was dispersed in this 
polymer mixture. 100 µl of 1 M barium chloride (chelating agent) 
was added to the polymer mixture, in order to obtain hydrogel 
[38]. In vitro  release studies of GG-AuNPs loaded with 5-Fu was 
performed by taking the 5-Fu@GG-AuNPs in 50 ml of pH 7.4 buffer 
solutions. Aliquots was withdrawn periodically and replaced with 
fresh buffer. 5-Fu content in the aliquots was assayed in UV/Visible 
spectrophotometer at 266 nm.

Hemocompatibility of human blood for the GG-AuNPs [39]
To measure the hemocompatibility of GG-AUNPs blood was 

collected from a healthy donor with permission. Blood collected in 
heparinized tubes was centrifuged at 1600 rpm for 10 min at 37ºC. 
The pellet with Red Blood Cells (RBC) was washed twice with PBS. 
Different concentrations of the GG-AuNPs were added to 500 μl of 
erythrocyte suspension and made up to 1ml with PBS. The tubes were 
gently mixed in a rotary shaker and then incubated for 4 hr at 37ºC. 
The serum was collected after centrifugation at 12000 rpm for 20 min. 
The release of hemoglobin into the supernatant was estimated using 
Spectrophotometer at 575 nm. Distilled water was used as the positive 
control and PBS was used as the negative control. Each experiment 
was performed in duplicates. The percentage of hemolysis was 
calculated according to the formula given below.

OD of test  OD of  negative control%  hemolysis 100
OD of positive control  OD of  negative control

−
= ×

−

Figure 2: UV-Visible absorption spectrum showing in vitro stability of GG-AuNPs at 48 hr in various buffer (a) pH 1.2, (b) pH 4.5, (c) pH 6.8 and (d) pH7.4.

Figure 3: (a) Particle size analysis of 5-Fu@GG-AuNPs, (b) Zetapotential of 5-Fu@GG-AuNPs, (c) TEM image of GG-AuNPs and (d) In vitro drug release of 
5-Fu@GG-AuNPs. The average particle size of 5-Fu@GG-AuNPs by DLS was found to be 588.1 nm as seen in Figure 3a. The increase in particle size is because 
of the coating of the particles by the water swellable guar gum. But Uv-visible spectra of GG-AuNPs showed an average particle size of 82 nm due do surface 
plasmon resonance of gold core nano particles.  Figure3b shows the zeta potential value of 5-Fu loaded polymer stabilized a gold nano particle which was found to 
be -3.18 (mV). TEM images show (Figure 3c) the external morphology of GG-AuNPs. The particles were found to be uniform in size and spherical in shape (black 
spots). The mean particle size of GG-AuNPs by TEM was found to be 12.78 ± 4.26 nm.
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In vivo toxicity study of GG-AuNPs, 5-Fu, 5-Fu@GG-
AuNPs in zebrafish embryo model

Fertilized eggs of zebrafish were obtained from natural mating of 
adult zebrafish and embryos were collected within 2 hr of spawning. 
From the newly fertilized eggs, approximately 2 hr post fertilization 
(hpf), 10 healthy embryos were transferred to each wells of a 24 well 
plate along with 1 ml of E3 medium. The embryos were exposed to 
different concentration of GG-AuNPs (0.003 mg, 0.006 mg, 0.009 mg, 
0.012 mg, and 0.015 mg), 5-Fu (0.125 mg, 0.25 mg, 0.5 mg, 1 mg, 1.5 
mg), 5-Fu@GG-AuNPs (0.125 mg, 0.25 mg, 0.5 mg, 1 mg, 1.5 mg) for 
4 days, tests were performed in duplicate.

Quantitative endogenous alkaline phosphatase assay on 
zebrafish embryo 

10 healthy embryos were transferred to each wells of a 24 well plate 
along with 1 ml of E3 medium containing PTU (1-phenyl-2-thiourea) 
to a final concentration of 0.2 mM before drug administration. At 
24 hpf, embryos were treated with two concentrations of drug (0.5 
and 1.5 mg). After 72 hr, the drug-treated embryos were dehydrated 
by increasing concentration of methanol in PBS (25%, 50%, 75% and 
100%). Then the embryos were washed twice with PBS. The embryos 
were stained according to the protocol described in phosphatase 

substrate kit. After staining, 2M NaOH was added to stop the reaction. 
The optical density of soluble end product was measured at 405 nm. 
Vessel growth was calculated as percentage by measuring the changes 
in optical density compared with control [40].

OD treated day 3  OD control day 1%  vessel formation 100
OD  control day 3  OD control day 1

−
= ×

−
Cytotoxicity of 5-Fu, 5-Fu@GG-AuNPs in HT-29 cell Line

HT-29 cells were seeded in 96 well plates with a cell density of 
50000 cells/well and incubated at 37°C. After 24 hr, the cells were 
treated with different concentrations of 5-Fu, 5-Fu@GG-AuNPs. 
After 48 hr, MTT was added to the cells and incubated for 4 hr at 
37°C. The purple color formazan crystals were solubilized and 
measured at 570 nm.

Results and Discussion
Optimization and synthesis of GG-AuNPs

UV–Vis spectra of GG-AuNPs synthesized with different 
microwave powers and concentration of GG are shown in Figure 1. 
UV–Vis spectra confirm the formation of AuNPs, which is clearly 
evident from the SPR absorption band centering at 555 nm. However, 
it should be noted that as the change in the microwave powers applied, 
the intensities of SPR peaks in the UV–Vis spectra also changed 

Figure 4: (a) Graph representing the toxicity of GG-AuNPs in terms of survival rate of larvae. Each bar represents the mean ± SD of triplicate experiments. 
Significant differences compared to controls are indicated by ***p<0.001 and were calculated with one-way ANOVA and Dunnett’s post-test. (b) Morphologic 
analysis of GG-AuNPs toxicity, (c) Graph representing the toxicity of 5-Fu and 5-Fu@GG-AuNPs in terms of survival rate of larvae and  (d) Morphological analysis 
of 5-Fu@GG-AuNPs and 5-Fu toxicity.

Figure 5: (a) Anti-angiogenic activity of 5-Fu@GG-AuNPs was compared with 5-Fu using zebrafish angiogenic assay and (b) The cytotoxicity of free 5-Fu, 5-Fu@
GG-AuNPs, against HT-29 cells. Figure 5 (a) and (b) each bar represent the mean ± SD of triplicate experiments. Significant differences compared to controls are 
indicated by ***p<0.001 and were calculated with two way ANOVA followed by bonferroni test.
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suggesting that the formation of AuNPs depends on the power and 
concentration of GG as observed in Figure 1. Even though, 0.5% and 
1% GG showed SPR peaks at 555 nm, the absorption intensities varied 
from 0.4015 to 0.413 respectively. Further reducing the concentration 
of GG to 0.25% and 0.0625%, the SPR peaks shifted to 565 nm with 
an absorption intensity of 0.4351 and 0.2225 respectively. Typically, 
when microwave power of 420 w was applied to 0.5% GG, the AuNPs 
could be rapidly synthesized within 3 min, and the resulting solution 
was deep purple in color. GG acts as a stabilizing agent and microwave 
irradiation helps in the formation of Nanoparticles with high yield 
and great reproducibility and increased reaction kinetics.

Stability of GG-AuNPs
The stability of AuNPs in biological fluids over a reasonable 

period of time is an important issue [41]. The in vitro stability of GG-
AuNPs was evaluated by monitoring the Plasmon wavelength (λmax) 
in simulated gastro-intestinal fluids with pH 1.2, 4.5, 6.8 and 7.4 for 
48 h which are shown in Figure 2a, 2b, 2c and 2d respectively.

The λmax in all the above fluids showed minimal shift of ~10 
nm. This stability study confirmed that the GG-AuNPs were intact 
and possessed exceptional in vitro stability in simulated fluids of 
different physiological pH. Concentration of gold Nanoparticles is a 
key factor for biomedical applications. It is important to ensure that 
λmax of the GG-AuNPs should not change at different dilutions. In 
order to obtain the stability of GG-AuNPs under various dilutions, 
the λmax was monitored after the addition of distilled water to various 
concentrations of GG-AuNPs and made up the volume to 0.5 ml. 
The absorbance at Plasmon wavelength was found to be linearly 
dependent on the concentration of GG-AuNPs, in accordance with 
the Beer-Lambert law (Figure s1(a)). Therefore, our results confirmed 
that the GG-AuNPs had excellent in vitro stability in simulated fluids 
at physiological pH, even under extreme dilutions [42].

Particles size analysis and Zeta potential measurement
Physicochemical properties, such as size, charge and morphology 

of gold Nanoparticles generated from GG, were determined by Uv-
Visible spectroscopy, TEM, Dynamic Light Scattering (DLS) and zeta 
potential measurement. Uv-visible spectroscopy used to measure 
core size of gold Nanoparticles in solution and the surface plasmon 
resonance property of gold showed a peak within 500 nm to 600 nm. 
TEM was used to measure particle size of GG-AuNPs in dried state. 
DLS method was used to measure the hydrodynamic radius of GG-
AuNPs in colloidal form as well as surface charge of GG-AuNPs. Our 
optimized GG-AuNPs preparation showed the λmax at 555 nm. Based 
on Haiss equation particle size of gold Nanoparticles was measured 
[40].

The average particle size of 5-Fu@GG-AuNPs by DLS was 
found to be 588.1 nm as seen in Figure 3a. The increase in particle 
size is because of the coating of the particles by the water swellable 
guar gum. But Uv-visible spectra of GG-AuNPs showed an average 
particle size of 82 nm due do surface plasmon resonance of gold core 
Nanoparticles. Figure3b shows the zeta potential value of 5-Fu loaded 
polymer stabilized a gold nanoparticle which was found to be -3.18 
(mV). TEM images show (Figure 3c) the external morphology of GG-
AuNPs. The particles were found to be uniform in size and spherical 
in shape (black spots). The mean particle size of GG-AuNPs by TEM 
was found to be 12.78 ± 4.26 nm.

Loading efficiency and in vitro drug release kinetics
The site specific drug delivery to colon is important for the 

treatment of diseases associated with colon to reduce the dose and 
side effects of the administered drug. GG could potentially be used as 
a biodegradable material for the preparation of colon specific delivery 
systems of drugs that is not comfortable with stomach environments 
[24]. Intravenous administration of 5-Fu for colon cancer therapy 
could produce severe systemic side-effects due to its toxic effect 
on normal cells [32]. To avoid such problems, recently, GG tablet 
formulations were developed for site specific delivery of 5-Fu to 
the colon without the drug being released in the stomach or small 
intestine [25]. Compared to tablet formulation, Nanoparticles can 
enhance the efficiency of drug with minimum dose due to small size, 
higher permeation and muco-adhesiveness to target site [27]. The 
drug loading efficiency of GG-AuNPs was found to be 88.71 ± 1.2%.

In vitro release of 5-Fu-loaded AuNPs was performed under the 
pH 7.4. A controlled release profile was observed from GG-AuNPs 
(Figure 3d) GG used as carrier for 5-Fu@AuNPs. In the absence of 
enzyme system, the GG swells to form a viscous layer that slows down 
the seeping of the dissolution fluid into the core. The initial 6.56% 

Sample % Hemolysis

Positive control-water 99.8 ± 0.2

Negative control-PBS 0

0.006 mg/ml 0.1928 ± 0.2

0.0012 mg/ml 0.3571 ± 0.1

0.0018 mg/ml 0.8571 ± 0.0

Table S1: Hemocompatibility of GG-AuNps.

Values are expressed as mean ± SD (n=3).

Figure S1: (a) Shows concentration dependent absorbance at Plasmon 
wave length of GG-AuNPs.

Figure S2: FTIR spectrum of guar gum reduced gold nano particles GG-
AuNPs .
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release can be attributed to the dissolution of drug present on the 
surface of GG-AuNPs.

From the release kinetics data of the slope and regression values, 
it is explained that the release of drug from GG-AuNPs follows the 
first order kinetics. The diffusion mechanism of drug release was 
further confirmed by the first order plots that showed fair linearity 
(R2=0.9995), with a slope value of 0.1291, which was far less than 0.5, 
suggesting that the drug release mechanism was diffusion controlled.

FTIR analysis of nanoparticles
GG (Figure s2) exhibited characteristics bands at 3440 and 

2928 cm_1 because of the O-H stretching vibrations of the polymer 
associated with C-H stretching vibrations. Additional characteristic 
absorption bands of GG appeared at 1437 and 1016 cm_1 because 
of C-H bending and O-H bending vibrations, respectively. As 
shown in Figure s3, the band at 3440 cm_1 shifted to 3434 cm_1 in 
the presence of gold, also the band was broader in GG compared to 
GG-AuNPs. These observations clearly indicated the interaction of 
gold Nanoparticles with the -OH group of GG. Similar results were 
reported earlier in the synthesis of silver Nanoparticles stabilized 
by Konjac Glucomannan, which is structurally similar to GG, by a 
photochemical reduction method [43].

Pure drug shows a band at 3300 cm−1 corresponding to the N-H 
stretching of secondary amine. Other absorption bands at 1700 and 
1417 cm-1 are due to C=C and C–N stretching vibrations, respectively. 
The slight changes in the absorption frequencies observed in 5-Fu@
GG-AuNPs are because of the drug adsorbed on Nanoparticles 

Figure S3: FTIR spectrum of 5-Fu.

Figure S4: FTIR spectrum of 5-Fu@GG-AuNPs.

(Figure 4).

Hemocompatibility of GG-AuNPs
In vitro studies on GG-AuNPs induced hemolysis can focus light 

on the behavior of the Nanoparticles under physiological conditions. 
Biocompatibility with blood cells is essential when Nanoparticles 
are used as carriers for drug delivery in in-vivo application. Figure 
4a shows the hemolytic activities of GG-AuNPs dispersions with 
different concentrations. The results showed that % hemolytic activity 
of GG-AuNPs depended upon concentration. 0.85% hemolysis was 
observed when the concentration of GG-AuNPs was 0.018 mg/ml 
indicating that GG-AuNPs were suitable for in vivo application at a 
concentration 0.018 mg/ml.

Toxicity study of gold nanoparticles in zebrafish embryo 
model

Zebrafish embryos, possessing a high degree of homology to human 
genome, are a good choice for both in vitro and in vivo experiments for 
rapid high throughput and cost effective nanomaterials screening like 
dendrimers, silver and gold Nanoparticles [44]. So we have used this 
embryo model to screen the toxic effects of different concentrations of 
GG-AuNPs, 5-Fu@GG-AuNPs and 5-Fu. The toxicity of GG-AuNPs 
at different concentrations (0.003 mg, 0.006 mg, 0.009 mg, 0.012 mg, 
and 0.015 mg/ml) on zebrafish embryo was assessed by percentage 
survival rate (Figure 4a) and morphological analysis methods (Figure 
4b). The GG-AuNPs was found to be less toxic up to a concentration 
of 0.003 mg/ml (83% of survival) which decreased to 18% at 0.015 
mg/ml.

The LD50 value of this carrier was found to be 0.006 mg/ml (48%). 
The 5-Fu@GG-AuNPs with a concentration of 0.5 mg was found 
to be less toxic. This was confirmed by the percentage survival rate 
and morphological analysis methods. There are no morphological 
changes observed in the embryos in both GG-AuNPs and 5-Fu@GG-
AuNPs. This was confirmed by the percentage survival rate (Figure 
4c) and morphological analysis methods (Figure 4d).

Quantitative EAP Assay
Zebrafish is an excellent model for studying angiogenesis. It has 

a simple blood vessel system and can survive for several days without 
blood circulation. Angiogenic vessel growth can be monitored by 
Endogenous Alkaline Phosphatase (EAP) activity, which is present 
primarily in vessels during early development (before 72 hpf). The 
anti-angiogenic activity of 5-Fu@GG-AuNPs was compared with 
5-Fu using zebrafish angiogenic assay. As shown in Figure 5a, 5-Fu 
and 5-Fu loaded GG-AuNPs showed anti-angiogenic activity in 
zebrafish model. Among them, 5-Fu loaded GG-AuNPs inhibited 
35% of vessel formation at 0.5 mg and the inhibition reached 44% at 
1.5 mg concentration. However, 5-Fu at 0.5 and 1.5 mg inhibited 22% 
and 25% of vessel formation respectively. This study indicated that 
the 5-Fu loaded GG-AuNPs has better anti-angiogenic activity.

In vitro cytotoxicity study
Using MTT assay, the cytotoxicity of free 5-Fu, 5-Fu@GG-

AuNPs, against HT-29 cells was studied and shown in Figure 5b. 
The percentage of cell growth inhibition was measured by counting 
the cells after incubation for 24 hr. The 5-Fu concentration in all 
formulation was adjusted to be the same. The Ic50 values of 5-Fu, 
5-Fu@GG-AuNPS, were 0.625 μg/ml (52%), 1.25 μg/ml (50.32 %), 
respectively. The amount of 5-Fu required to achieve 50% of growth 
of inhibition (Ic50) for 5-Fu@GG-AuNPs was higher than 5-Fu due 
do slow release of 5-Fu from 5-Fu@GG-AuNPs. As the GG gum is 
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a colonic bacterial specific biopolymer, the polymer will degrade 
only in the presence of bacteria. In in-vitro condition, because of the 
absence of the bacterial enzymes, the polymer swells and becomes a 
viscous fluid due to its hydrophilic nature. Hence, the difference in 
the Ic50 may be due to the delayed drug release.

Conclusion
We developed a green chemistry microwave based method for 

synthesis of gold nanoparticles using a biopolymer, gaur gum for the 
first time. GG-AuNPs were physiologically stable and could carry 
5-Fu to target colon cancer cell that over express galectine 1-s lectine 
receptor. The in vitro drug release and cytototoxicity efficacy results 
showed that 5-Fu@GG-AuNPs could be a promising alternative 
carrier for targeting colon cancer.
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