Contents

1 An Overview on Toxic Nanoparticles and Their Interactions
with Microbial Cells . ........... ... .. .. ... . ... . .. .. ....

1.1
1.2

1.3

1.4

Microbial Toxicity of Nanoparticles: An Introduction. . ..........
Bacterial Toxicity of Nanoparticles .. ........................
1.2.1 Toxicity Induced by Fullerenes and Carbon Nanotubes . . ..
1.2.2  Toxicity Induced by Metal Nanoparticles ...............
Mechanisms of Bacterial Toxicity ... ....... ...,
1.3.1 Dissolution or Release of Ions . . ......................
1.3.2  Reactive Oxygen Species and Free Radicals

Mediated Oxidative Damage .. .......................
SUMMATY . ..o

References. . ...

Analytical and Physical Characterization Techniques

Employed to Assess Microbial Toxicity of Nanoparticles ...........

2.1

2.2

23

Analytical Assays to Determine Microbial Toxicity .............
2.1.1 Disk Diffusion Assay . .........couvriiiiinnenenenn...
2.1.2  Minimum Inhibitory Concentration. . ..................
2.1.3 Colony-Forming UnitS .. .............covuiuineno...
2.1.4 Live/Dead ToxicCity ASSAY ... ...vvvriiinnenennn..
Physical Characterization Techniques to Ascertain
Bacterial Nanoparticle Interactions .. ........................
2.2.1 Fluorescence SPectroSCOPY . ..o vv v viene e,
2.2.2 Inductively Coupled Plasma Mass Spectroscopy

for Quantitative Uptake .. ............ ... ... .. ......
2.2.3 Dark Field Microscopy. . .. ....ovvvrviinnnnne...
2.2.4 Scanning Electron Microscopy .......................
2.2.5 Transmission Electron Microscopy . ...................
2.2.6  Atomic Force Microscopy . .........ovviivuvneneno...
SUMMATY . ..o

References. . ... e

xi



xii

3 Toxicity of Metal Oxide Nanoparticles: Bactericidal

Activity and Stress Response .. ..............................
3.1 Metal Oxide Nanoparticles and Bacteria . ... ................
3.2 Synthesis and Characterization of Zinc Oxide Nanoparticles . . . .
3.3 Bactericidal Assessment of Zinc Oxide Nanoparticles .........
3.3.1 Disk Diffusion Assay . ...........c.oiiiiiiiiia..
3.3.2 Determination of Minimum Inhibitory Concentration. . . .
3.3.3 Live/Dead Viability Assay .. ...........c.cooiinen..
3.4 Mechanism of TOXICIty. . .. ..ot

3.4.1 Mode of Interaction Based on Transmission

Electron Microscopy . ..........oueuineunenenen ..

3.4.2 Monitoring Reactive Oxygen Species (ROS) Production . . .

3.4.3 Transcriptional Microarray Analysis . ................

35 SUMMALY ..ottt
References. . ... ...

4 Influence of Surface Coatings on the Bactericidal

Activity of Nanoparticles ...................................
4.1 Surface Coatings or Stabilizing Agents .. ...................
4.1.1 Various Chemical and Biological Stabilizing Agents . . ..

4.2 Assessing the Incorporated Surface Coating

on the Nanoparticles Surface . . ........... ... .. ... .....
4.2.1 ZetaPotential ........ ... ... ... .. ..
4.2.2  Fourier Transform Infrared Spectroscopy .............
4.2.3 X-ray Photoelectron Spectroscopy. . .................
43 SUMMALY ..ottt
References. . ... ...

Contents



2 Springer
http://www.springer.com/978-3-319-16795-4

Co-Relating Metallic Manoparticle Characteristics and
Bacterial Toxicity

Suresh, Ak

2015, Xl, 47 p. 13 illus., 5 illus. in color., Softcover
ISBN: 978-3-319-16795-4



	Contents



