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Abstract:Chitosan is a linear polysaccharide composed of 

randomly distributed β-(1→4)-linked D-glucosamine (DE 

acetylated unit) and N-acetyl-D-glucosamine (acetylated unit). It 

is made by treating the chitin shells of shrimp and other 

crustaceans with an alkaline substance, like sodium hydroxide. 

Chitosan has a number of commercial and possible biomedical 

uses. Chitosan's properties also allow it to be used in 

transdermal drug delivery. Delivering therapeutic compound to 

the desirable site is a major problem in treatment of many 

diseases The combination of nanoparticles with chitosan in the 

form of Nano composite matrices provide the high surface area 

required to achieve a high loading of enzymes, drugs, and a 

compatible micro-environment to facilitate stability. Chitosan 

Nanoparticles (NPs) was prepared using ionic gelation 

method.5’ Fluorouracil (5’FU) loaded chitosan nanoparticle 

(5FCN) was synthesized and tested for its anticancer activity 

against various cell lines (MCF7,A549,AGS, and HT29). 

 

I. INTRODUCTION 

Recent advancements in the synthesis of various 

nanomaterials of different sizes, shapes and functions have 

established nanotechnology as an indispensable technology 

for agriculture (Khot et al. 2012; Saharan et al. 2014). 

Materials which show unique properties linked to their size 

(ranging from 1 to 1000 nm at least in one dimension) are 

considered nanoparticles and deemed under nanotechnology 

(Buzea and Robbie 2007). Nano materials have some high 

value properties like high surface-to-volume ratio, more 

molecules/reactive groups on surface; prefer Nano-

encapsulation and are independent of gravity. 

The rapid expansion of nanotechnology promises 

to have great benefits for society. Nanomaterial is matter at 

dimensions of roughly 1–100 nm, where a unique 

phenomenon offers novel applications. The major 

advantages of nanoparticles as a delivery system are in 

controlling particle size, surface properties, and release of 

pharmacologically active agents in order to achieve the site-

specific action of the drug at the therapeutically optimal rate 

and dose regimen. Although nanoparticles offer many 

advantages as drug carrier systems, there are still many  
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limitations to be solved such as poor oral bioavailability, 

instability in circulation, inadequate tissue distribution, and 

toxicity [4]. Barratt G (2003) Cell Mol Life Sci 

60(1):21Chitin is found in the exoskeleton of some 

anthropoid’s, insects, and some fungi.Commercial sources 

of chitin are the shell wastes of crab, shrimp, lobster, 

etc.Chitosan is usually prepared by the DE acetylation of 

chitin. The conditions used forDE acetylation will 

determine the average molecular weight (Mw) and degree 

ofDE acetylation (DD). The structure of , is very similar to 

that of cellulose[made up of b (1-4)-linked D-glucose 

units], in which there are hydroxyl groups atC-2 positions 

of glucose rings. Chitosan is a linear copolymer 

polysaccharideconsisting of b (1-4)-linked 2-amino-2-

deoxy-D-glucose (D-glucosamine) and2-acetamido-2-

deoxy-D-glucose (N-acetyl-D-glucosamine) units (see Fig. 

1a andgraphical abstract) the properties, biodegradability, 

and biological role of chitosanis frequently dependent on 

the relative proportions of N-acetyl-D-glucosamine andD-

glucosamine residues. The term chitosan is used to describe 

a series of polymersof different Mw and DD, defined in 

terms of the percentage of primary aminogroups in the 

polymer backbone [5,3]. The DD of typical commercial 

chitosan isusually between 70 and 95%, and the Mw 

between 10 and 1,000 kDa. 

The use of nanoparticles in the biological field has 

increased due to the superior properties that they possess 

when compared to their bulk counterparts such as enhanced 

permeability and retention and the ease with which they are 

taken up by the cells as demonstrated by Y. Liu et al. in the 

use of Nano vectors for gene delivery and K. Siegrist et al. 

for the case of low density carbon nanotubes 1, 2. Apart 

from this, nanoparticles own a functional surface which 

gives the nanoparticles the ability to bind, adsorb and carry 

other compounds thus, making them suitablefor drug 

delivery3-5. Besides this, the nanoparticles also protect the 

drug from degradation,enable a prolonged release of the 

drug, improve the bioavailability of the drug, reduce the 

toxicside effects of the drug and offer an appropriate form 

for all routes of administration6.Of these nanoparticles, 

noble metal nanoparticles are preferred due to their 

opticalproperties7, non-toxicity and biocompatibility8 when 

compared to the other metals. Majorly,gold nanoparticles 

can convert light or radio frequency into heat thus enabling 

the thermalablation of the targeted cancer cells. This type of 

phenomenon has been observed for goldnanoparticles by T. 

Nikunj et al...And R. James et al. 9, 10. Hence, the ability to  
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combine drugdelivery and photo thermal therapy 

on gold nanoparticle based delivery platforms prove it to be 

asystem that is capable of eliminating the cancer cells. One 

major drawback that arises whileusing gold nanoparticles, is 

its agglomeration during reduction from its metal salts. 

TakamiShimizu et al...Has reported the importance of the 

control of nanoparticle size 11 as the increasedparticle size 

reduces the scope for their use in drug delivery since it is 

well known that particleswith size ranging from 10 to 50 

nm are the ones that are easily taken up by the cells. Thus, 

aneffective way to prevent the aggregation of gold 

nanoparticles is mandatory. An effectivestrategy for this 

would be the use of a stabilizing agent or surfactant12-14. 

The most promising andenvironment friendly stabilizing 

agents are enzymes 15 and polymers 16, 17.The role of a 

stabilizing agent/surfactant is played by a chitosan18.[1] 

Chitosan is abiopolymer that is biocompatible, 

biodegradable, eco-friendly, non-toxic and has NH2 and 

OHgroups which act as chelating sites for drugs (5-

Fluorouracil in our case) and for othermolecules19-23. 

Moreover, as the combination of nanoparticles with 

chitosan in the form ofNano composite matrices provide the 

high surface area required to achieve a high loading 

ofenzymes, drugs, and a compatible micro-environment to 

facilitate stability as reported by JaySingh et al.., chitosan is 

suitable for use as a drug delivery carrier 8. There are a 

number ofreports on the use of gold nanoparticles and 

chitosan separately for drug delivery 24, 25. ANano 

composite system consisting of both gold and chitosan will 

encompass the properties ofboth the moieties, which makes 

it a powerful choice for use in the biocompatible, 

targeteddelivery and sustained release of 5-Fluorouracil (5-

FU). 

II. MATERIALS AND METHODS 

 

MCF7 – Human Breast Cancer Cell line (From 

NCCS, Pune) and AGS-Human Gastric Adenocarcinoma 

Cell line (From NCCS, Pune).DMEM- High Glucose - 

(#AL111, Himedia) culture medium were used. Adjustable 

multichannel pipettes and a pipettor (Benchtop, USA). 

Fetal Bovine Serum (#RM10432, Himedia), MTT Reagent 

(5 mg/ml) (# 4060 Himedia), Campothecin (Himedia), 

DMSO (#PHR1309, Sigma), D-PBS (#TL1006, Himedia), 

96-well plate for culturing the cells (From Corning,USA), 

T25 flask (# 12556009, Biolite - Thermo), 50 ml centrifuge 

tubes (# 546043 TORSON), 1.5 ml centrifuge tubes 

(TORSON), 10 ml serological pipettes (TORSON), 10 to 

1000 ul tips (TORSON). For seeding of the cells200μl cell 

suspension in a 96-well plate at required cell density 

(20,000 cells per well), without the test agent. Allow the 

cells to grow for about 12 hours. Add appropriate 

concentrations of the test agent (Mentioned in the results - 

Excel sheet).Incubate the plate for 24 hrs at 37°C in a 5% 

CO2 atmosphere. After the incubation period, takeout the 

plates from incubator, and remove spent media and add 

MTT reagent to a final concentration of 0.5mg/mL of total 

volume. Wrap the plate with aluminium foil to avoid 

exposure to light. Return the plates to the incubator and 

incubate for 3 hours. Incubation time varies for different 

cell lines. Within one experiment, incubation time should be 

kept constant while making comparisons.). Remove the 

MTT reagent and then add 100 μl of solubilisation solution 

(DMSO). Gentle stirring in a gyratory shaker will enhance 

dissolution. Occasionally, pipetting up and down may be 

required to completely dissolve the MTT formazan crystals 

especially in dense cultures. Read the absorbance on a 

spectrophotometer or an ELISA reader at 570nm and 

630nm used as reference wavelength. The Ic50 value was 

determined by using linear regression equation i.e. Y 

=Mx+C. Here, Y = 50, M and C values were derived from 

the viability graph. 

A. Chitosan Coated with gold Nanoparticles 

 100 ml Solution (2 ml acetic acid + 98 ml water) + 

O.34 gm. Chitosan (0.34 %) + 2 ml gold solution (5nM) + 

2ml sodium borohydrate solution (50 mM). Stirred for 3 

hours (room temperature). PH of the solution brought to pH 

5.0 using NaoH. The Solution is centrifuged at 3500 rpm 

for 15 minutes to separate Chitosan coated with Gold 

Nanoparticles. Sample is dried at 50OC overnight. 

Nivethaaa et al., (2009). An in-vitro cytotoxicity study of 5-

Fluorouracil encapsulated chitosan/gold Nano composite 

towards MCF-7 cells. 

B.Fluorouracil loaded Chitosan - gold Nanoparticles 

100 ml Solution (2 ml acetic acid + 98 ml water) + 

O.34 gm. Chitosan (0.34 %) + 3.8 mM 5-Fluorouracil + 1.4 

mM sodium polyphosphate + 0.5 % v/v Tween 80+ 2 ml 

gold solution (5nM) + 2ml sodium borohydrate solution (50 

mM). Stirred for 3 hours (room temperature).PH of the 

solution brought to pH 5.0 using NaoH. The Solution is 

centrifuged at 3500 rpm for 15 minutes to separate Chitosan 

coated with Gold Nanoparticles. Sample is dried at 50OC 

overnight.The conjugated nanoparticle is characterized by 

FTIR, UV, and TG/DTA. 

 

III. RESULT AND DISCUSSION 

FTIR SPECTRUM OF 5FLUROURACIL LINKED 

GOLD COATED CHITOSAN 

 

 The FTIR spectrum of Chitosan coated gold 

nanocomposite exhibits a NH2 twisting peak at ~1566.50 

cm-1, stretching at ~ 715.07 cm-1, bending at 1404.11 cm-

1, a peak of NH3 + at ~1661.48 cm-1.These peaks 

correspond well to the peaks of pure chitosan except for 

minor differences that establish the formation of the 

nanocomposite. The splitting of the NH3 + and NH2 peak 

increases on increasing the amount of gold in the 

nanocomposite. This is because of the neutralization of the 

protonated amine group. An enhancement in the intensity of 

the NH2 peak on increasing the amount of gold is an 

indication of the increase in the percentage of gold, 

incorporated into the nanocomposite. The FTIR spectrum of 

5-FU encapsulatednanocomposite is shown in figure 4. All 

theseobservations show the encapsulation of 5-FU to 

chitosan coated gold nanocomposite. 
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Figure 1. FTIR Spectrum of 5Flurouracil linked Gold 

coated Chitosan 

 

TG/DTA Curve of 5Flurouracil linked Gold coated 

Chitosan 

 Thermal Analysis (TA) techniques study the 

properties of materials as they change with temperature. It 

provides information on properties like thermal capacity, 

mass changes, enthalpy, coefficient of heat expansion etc. It 

is widely used in solid state chemistry to study solid state 

reactions, thermal degradation reactions, and phase 

diagrams. The weight loss curve indicates changes in 

sample structure, heat stability, and other parameters. 

 Differential Thermal Analysis (DTA) involves 

exposing the material under study and an inactive reference 

to similar heat cycles. Any temperature distinction amongst 

test and reference is recorded. In this procedure, the heat 

flow to the specimen and reference is kept constant instead 

of the temperature. The peak intensities are observed at 

475.9 Cel, 531.5Cel, 550.6 Cel.  

 
Figure 2. TG/DTA Curve of 5Flurouracil linked Gold 

coated Chitosan 

UV Spectrum of 5-Flurouracil linked Gold coated 

Chitosan 

 The UV-Vis spectra taken for the composite 

containing different weight percentages of gold is shown in 

figure 5.The UV-VIS spectra for the formation of gold 

nanoparticles was monitored and obtained. A single peak 

corresponding to the surface plasmon resonance of gold was 

observed in the wavelength range 210-300 nm. A peak in 

this range is generally attributed to the surface plasmon 

excitation of small spherical gold nanoparticles. Damped 

nature of the peak is indicative of the small particle size. In 

small particles, the mean free path of the electrons is 

reduced which eventually leads to the peak dampening. The 

intensity of the peak increased with concentration of gold 

which implies that the amount of gold binding to chitosan 

increased. 

 
Figure 3. UV Spectrum of 5-Flurouracil linked Gold coated 

Chitosan 

Cytotoxic effect of chitosan and gold against 

Human blood cancer cell MCF7 

 MCF7 – Human Breast Cancer Cell line (From 

NCCS, Pune) is treated with chitosan and gold 

nanocomposite under different concentration and 

percentage of viability is calculated for different 

concentrations. The result is tabulated in table 1. The 

viability is high at minimum concentration (10uG- 

91.59090909%) and the viability decreases with increase in 

the drug concentration and is minimum at 100uG 

(48.86363636%). 

 

Table 1: Cytotoxic effect of chitosan and gold against 

Human blood cancer cell MCF7 

  
  BLANK UNTREATED CPT 25uM 10 

Reading 1 0.04 0.696 0.378 0.637 

Reading 2 0.02 0.684 0.356 0.632 

Mean 0.03 0.69 0.367 0.6345 

Mean OD-

Mean B 

 NA 0.66 0.337 0.6045 

STANDARD  

DEVIATION 

  0.008485281 0.015556349 0.0035355 

STANDARD  

ERROR 

  0.006000906 0.011001661 0.0025004 

Viability %  NA 100 51.06060606 91.590909 

  
20 30 50 100 

Reading 1 0.544 0.519 0.462 0.348 

Reading 2 0.553 0.514 0.463 0.357 

Mean 0.5485 0.5165 0.4625 0.3525 

Mean OD-

Mean B 

0.5185 0.4865 0.4325 0.3225 

STANDARD  

DEVIATION 

0.006364 0.003535534 0.000707107 0.006364 

STANDARD  

ERROR 

0.0045007 0.002500378 0.000500076 0.0045007 

Viability % 78.560606 73.71212121 65.53030303 48.863636 
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Figure 2: Cytotoxic effect of chitosan and gold against 

Human blood cancer cell MCF7 

 

 

The IC50 value is calculated from the graph shown 

in figure1. The graphical representation of the viability of 

the drug is almost a linear graph.  

 Y= -0.4302x + 89.72 
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Figure 2 Cytotoxic activity of chitosan and gold 

nanoparticles against Human blood cancer cell 

MCF7 cell line treated with different 

concentrations of chitosan and gold nanoparticle. 

 

 

Cytotoxic effect of 5-Fluorouracil loaded 

Chitosan and gold against Human blood cancer 

cell MCF7 

 MCF7 – Human Breast Cancer Cell line (From 

NCCS, Pune) is treated with 5-fluorouracil loaded 

chitosan and gold nanocomposite under different 

concentration and percentage of viability is calculated for 

different concentrations. The result is tabulated in table 2. 

The viability is high at minimum concentration (10uG- 

90.75757576%) and the viability decreases with increase 

in the drug concentration and is minimum at 100uG 

(39.09090909%). 
 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

Table 2: Cytotoxic effect of 5-Fluorouracil loaded 

Chitosan and gold against Human blood cancer cell  

  Blank Untreated 
Cpt 

25um 
10 

Reading 

1 
0.04 0.696 0.378 0.622 

Reading 

2 
0.02 0.684 0.356 0.636 

Mean 0.03 0.69 0.367 0.629 

Mean 

Od-Mean 

B 

 NA 0.66 0.337 0.599 

Standard  

Deviation 
  0.0084853 0.0155563 0.0098995 

Standard  

Error 
  0.0060009 0.0110017 0.0070011 

Viability 

% 
 NA 100 51.060606 90.757576 

  20 30 50 100 

Reading 

1 
0.552 0.495 0.373 0.291 

Reading 

2 
0.546 0.472 0.368 0.285 

Mean 0.549 0.4835 0.3705 0.288 

Mean 

Od-Mean 

B 

0.519 0.4535 0.3405 0.258 

Standard  

Deviation 
0.0042426 0.0162635 0.0035355 0.0042426 

Standard  

Error 
0.0030005 0.0115017 0.0025004 0.0030005 

Viability 

% 
78.636364 68.712121 51.590909 39.090909 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MCF7 

The IC50 value is calculated from the 

graph shown in figure2. The graphical 

representation of the viability of the drug is a linear 

graph.  

 Y= -0.547x + 88.732 
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Figure 3. Cytotoxic activity of 5-fluorouracil loaded 

chitosan and gold nanoparticles against Human blood 

cancer cell MCF7 cell line treated with different 

concentrations of5-fluorouracil loaded chitosan and gold 

nanoparticle. 
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Figure 4: Cytotoxic effect of 5-Fluorouracil loaded Chitosan and gold against Human blood cancer cell MCF7 

 

 

Cytotoxic effect of Chitosan and gold against A549 

(adenocarcinomic human alveolar basal epithelial 

cells) 

 A549 (adenocarcinomic human alveolar basal 

epithelial cells) is treated with chitosan and gold 

nanocomposite under different concentration and 

percentage of viability is calculated for different 

concentrations. The result is tabulated in table3. The 

viability is high at minimum concentration (10uG- 

86.33150039%) and the viability decreases with increase 

in the drug concentration and is minimum at 100uG 

(36.52788688%). 

 

Table 3:Cytotoxic effect of Chitosan and gold against A549 (adenocarcinomic human alveolar basal epithelial cells) 

 The IC50 value is calculated from the 

graph shown in figure3. The graphical representation of 

the viability of the drug is almost a linear graph.  

 Y= -0.511x + 88.691 

 

 

 

  

 

 

Figure 5: Cytotoxic effect of Chitosan and gold against A549 (adenocarcinomic human alveolar basal epithelial 

cells) 
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Figure 6. Cytotoxic activity of chitosan and gold 

nanoparticles against A549 (adenocarcinomic 

human alveolar basal epithelial cells) treated with 

different concentrations ofchitosan and gold 

nanoparticle. 

 

 

 

Cytotoxic effect of 5-Fluorouracil loaded Chitosan 

and gold against A549 (adenocarcinomic human 

alveolar basal epithelial cells) 

 A549 (adenocarcinomic human alveolar basal 

epithelial cells) is treated with 5- fluorouracil loaded 

chitosan and gold nanocomposite under different 

concentration and percentage of viability is calculated for 

different drug concentrations. The result is tabulated in 

table 4. The viability is high at minimum concentration 

(10uG- 87.03849175%) and the viability decreases with 

increase in the drug concentration and is minimum at 

100uG (20.10997643%). 

 

 

 

 

 

 

 

 

 

 



International Journal of Recent Technology and Engineering (IJRTE) 

ISSN: 2277-3878, Volume-7, Issue-6S5, April 2019    

 

 135 

Published By: 

Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number:F10210476S519/19 ©BEIESP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4: Cytotoxic effect of 5-Fluorouracil loaded 

Chitosan and gold against A549 (adenocarcinomic 

human alveolar basal epithelial cells) 

 The IC50 value is calculated 

from the graph shown in figure4. The graphical 

representation of the viability of the drug is a linear 

graph.  Y= -0.6742x + 79.77 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Cytotoxic effect of 5-Fluorouracil loaded Chitosan and gold against A549 (adenocarcinomic human 

alveolar basal epithelial cells) 
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  Blank Untreated Cpt 25um 10 

Reading 1 0.03 0.685 0.365 0.602 

Reading 2 0.05 0.668 0.361 0.586 

Mean 0.04 0.6765 0.363 0.594 

Mean Od-

Mean B 

 NA 0.6365 0.323 0.554 

Standard  

Deviation 

  0.0120208 0.0028284 0.0113137 

Standard  

Error 

  0.0085013 0.0020003 0.0080012 

Viability %  NA 100 50.746269 87.038492 

  
20 30 50 100 

Reading 1 0.452 0.395 0.253 0.161 

Reading 2 0.446 0.372 0.233 0.175 

Mean 0.449 0.3835 0.243 0.168 

Mean Od-

Mean B 

0.409 0.3435 0.203 0.128 

Standard  

Deviation 

0.0042426 0.0162635 0.0141421 0.0098995 

Standard  

Error 

0.0030005 0.0115017 0.0100015 0.0070011 

Viability % 64.257659 53.967007 31.893166 20.109976 
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Figure 4.1. Cytotoxic activity of 5-Fluorouracil 

loaded chitosan and gold nanoparticles against 

A549 (adenocarcinomic human alveolar basal 

epithelial cells) treated with different  

 

 

concentrations of5-fluorouracil loaded chitosan and 

gold nanoparticle. 

 

 

 

 

 

 

Cytotoxic effect of Chitosan and gold against Human 

gastric adenocarcinoma cancer cell (AGS) 

 Human gastric adenocarcinoma cancer cell 

(AGS) is treated with chitosan and gold nanocomposite 

under different concentration and percentage of viability 

is calculated for different concentrations. The result is 

tabulated in table5. The viability is high at minimum 

concentration (10uG- 91.65413534%) and the viability 

decreases with increase in the drug concentration and is 

minimum at 100uG (56.76691729%). 

 

 

 

 

 

 

 

 

 

 

 

   
BLANK UNTREA

TED 

CPT 

25uM 

10 20 30 50 100 

Reading 1 0.08 0.736 0.398 0.687 0.644 0.592 0.502 0.448 

Reading 2 0.07 0.744 0.396 0.682 0.653 0.584 0.493 0.457 

Mean 0.075 0.74 0.397 0.6845 0.6485 0.588 0.4975 0.4525 
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Mean OD-Mean B  NA 0.665 0.322 0.6095 0.5735 0.513 0.4225 0.3775 

STANDARD  

DEVIATION 

 
0.0056568

54 
0.0014142

14 
0.0035355

34 
0.0063639

61 
0.0056568

54 
0.00636396

1 
0.006363

961 

STANDARD  

ERROR 

 
0.0040006

04 

0.0010001

51 

0.0025003

78 

0.0045006

8 

0.0040006

04 

0.00450068 0.004500

68 

Viability %  NA 100 48.421052
63 

91.654135
34 

86.240601
5 

77.142857
14 

63.5338345
9 

56.76691
729 

Table 5:Cytotoxic effect of Chitosan and gold 

against Human gastric adenocarcinoma cancer cell 

AGS 

 The IC50 value is calculated 

from the graph shown in figure5. The graphical 

representation of the viability of the drug is a linear 

graph.  

 Y= -0.3849x + 91.233 

 

 

 

 

 

 

 

 

 

Figure 5:Cytotoxic effect of Chitosan and gold 

against Human gastric adenocarcinoma cancer cell 

AGS 
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100  

Control  

Figure 5.1. Cytotoxic activity of chitosan and gold 

nanoparticles against Human gastric 

adenocarcinoma cancer cell AGS treated with 

different concentrations ofchitosan and gold 

nanoparticle. 

 

 

 

 

Cytotoxic effect of 5-Fluorouracil 

loaded Chitosan and gold against 

Human gastric adenocarcinoma 

cancer cell AGS 

 Human gastric adenocarcinoma cancer 

cell (AGS) is treated with 5-fluorouracil loaded 

chitosan and gold nanocomposite under different 

concentration and percentage of viability is 

calculated for different concentrations. The result is 

tabulated in table6. The viability is high at 

minimum concentration (10uG- 98.34586466%) 

and the viability decreases with increase in the drug 

concentration and is minimum at 100uG 

(47.06766917%). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
BLA

NK 

UNTREA

TED 

CPT 

25uM 

10 20 30 50 100 

Reading 1 0.08 0.736 0.398 0.722 0.652 0.595 0.473 0.391 

Reading 2 0.07 0.744 0.396 0.736 0.646 0.572 0.468 0.385 

Mean 0.075 0.74 0.397 0.729 0.649 0.5835 0.4705 0.388 

Mean OD-

Mean B 

 NA 0.665 0.322 0.654 0.574 0.5085 0.3955 0.313 

STANDAR

D  

DEVIATIO

N 

 
0.0056568

54 

0.001414

214 

0.009899

495 

0.004242

641 

0.016263

456 

0.003535

534 

0.004242

641 

STANDAR

D  ERROR 

 
0.0040006

04 

0.001000

151 

0.007001

057 

0.003000

453 

0.011501

737 

0.002500

378 

0.003000

453 

Viability %  NA 100 48.42105

263 

98.34586

466 

86.31578

947 

76.46616

541 

59.47368

421 

47.06766

917 

Table 6:Cytotoxic effect of 5-Fluorouracil loaded 

Chitosan and gold against Human gastric 

adenocarcinoma cancer cell AGS 

The IC50 value is calculated from the 

graph shown in figure 6. The graphical 

representation of the viability of the drug is a linear 

graph.  

 Y= -0.5429 x + 96.335 
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Figure 6: Cytotoxic effect of 5-Fluorouracil loaded 

Chitosan and gold against Human gastric 

adenocarcinoma cancer cell AGS 
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Figure 6.1. Cytotoxic activity of 5-Fluorouracil 

loaded chitosan and gold nanoparticles against 

Human gastric adenocarcinoma cancer cell AGS 

treated with different concentrations of5-

Fluorouracil loaded chitosan and gold nanoparticle. 
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Cytotoxic effect of Chitosan and gold 

against Human colon cancer cell HT29 

 Human colon cancer cell HT29 is treated 

with chitosan and gold nanocomposite under 

different concentration and percentage of viability 

is calculated for different concentrations. The result 

is tabulated in table 7. The viability is high at 

minimum concentration (10uG- 94.73309609%) 

and the viability decreases with increase in the drug 

concentration and is minimum at 100uG 

(53.95017794%). 

  
BLA

NK 

UNTRE

ATED 

CPT  10 20 30 50 100 

Reading 1 0.08 0.782 0.439 0.752 0.657 0.626 0.539 0.459 

Reading 2 0.09 0.793 0.432 0.749 0.663 0.632 0.545 0.469 

Mean 0.08

5 

0.7875 0.4355 0.7505 0.66 0.629 0.542 0.464 

Mean OD-Mean 

B 

 NA 0.7025 0.3505 0.6655 0.575 0.544 0.457 0.379 

STANDARD  

DEVIATION 

 
0.007778

175 

0.004949

747 

0.002121

32 

0.004242

641 

0.004242

641 

0.004242

641 

0.00707

1068 

STANDARD  

ERROR 

 
0.005500

831 

0.003500

529 

0.001500

227 

0.003000

453 

0.003000

453 

0.003000

453 

0.00500

0755 

Viability %  NA 100 49.89323

843 

94.73309

609 

81.85053

381 

77.43772

242 

65.05338

078 

53.9501

7794 

Table 7:Cytotoxic effect of Chitosan and gold 

against Human colon cancer cell HT29 

 

The IC50 value is calculated from the 

graph shown in figure 7. The graphical 

representation of the viability of the drug is a linear 

graph.  

 Y= -0.4157 x + 92.065 

 

 

 

 

 

 

 

 

Figure 7:Cytotoxic effect of Chitosan and gold 

against Human colon cancer cell HT29 
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Figure 7.1. Cytotoxic activity of chitosan and gold 

nanoparticles against Human colon cancer cell 

HT29treated with different concentrations 

ofchitosan and gold nanoparticle 

 

Cytotoxic effect of 5-Fluorouracil 

loaded Chitosan and gold against 

Human colon cancer cell HT29 

 Human colon cancer cell HT29 is treated 

with 5-Fluorouracil chitosan and gold 

nanocomposite under different concentration and 

percentage of viability is calculated for different 

concentrations. The result is tabulated in table 8. 

The viability is high at minimum concentration 

(10uG- 99.57295374%) and the viability decreases 

with increase in the drug concentration and is 

minimum at 100uG (55.44483986%). 

 

 
BLA

NK 

UNTRE

ATED 

CPT  10 20 30 50 100 

Reading 1 0.08 0.782 0.439 0.786 0.734 0.71 0.591 0.471 

Reading 2 0.09 0.793 0.432 0.783 0.729 0.702 0.597 0.478 

Mean 0.08

5 

0.7875 0.4355 0.7845 0.7315 0.706 0.594 0.4745 

Mean OD-Mean 

B 

 NA 0.7025 0.3505 0.6995 0.6465 0.621 0.509 0.3895 

STANDARD  

DEVIATION 

 
0.007778

175 

0.004949

747 

0.002121

32 

0.003535

534 

0.005656

854 

0.004242

641 

0.00494

9747 

STANDARD  

ERROR 

 
0.005500

831 

0.003500

529 

0.001500

227 

0.002500

378 

0.004000

604 

0.003000

453 

0.00350

0529 

Viability %  NA 100 49.89323

843 

99.57295

374 

92.02846

975 

88.39857

651 

72.45551

601 

55.4448

3986 

Table 8: Cytotoxic effect of 5-Fluorouracil loaded 

Chitosan and gold against Human colon cancer cell 

HT29 

The IC50 value is calculated from the 

graph shown in figure 8. The graphical 

representation of the viability of the drug is a linear 

graph.  

 Y= -0.4875 x + 

102.05 
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Figure 8: Cytotoxic effect of 5-Fluorouracil loaded 

Chitosan and gold against Human colon cancer cell 

HT29 
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Figure 8.1. Cytotoxic activity of 5-Fluorouracil 

loaded chitosan and gold nanoparticles against 

Human colon cancer cell HT29treated with 

different concentrations of5-Fluorouracil loaded 

chitosan and gold nanoparticle

IV. CONCLUSION 
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It was observed from the present investigation that, 

the cytotoxic activity of 5-FU loaded chitosan 

nanoparticles provided a platform for treating cancer 

with biopolymer nanomaterials. Chitosan is safe to 

use as a carrier for the drug 5-FU, which was 

observed from the present investigation. This could 

contribute to the discovery of a new method for the 

treatment of various cell lines (MCF7, AGS, A549, 

HT29) that may overcome the difficulties in the 

currently available procedures or therapies.The 

increased anticancer activity was found even at lower 

concentration of the drug. Thus synthesized 

nanoparticles were more efficient in the biomedical 

applications in cancer treatment for their high 

anticancer activity. 
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