
Contents

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii
Contributors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xix

1 Localized Surface Plasmon Resonance (LSPR)-Coupled Fiber-Optic
Nanoprobe for the Detection of Protein Biomarkers . . . . . . . . . . . . . . . . . . . . . . . . 1
Jianjun Wei, Zheng Zeng, and Yongbin Lin

2 Ultra-Sensitive Surface Plasmon Resonance Detection by Colocalized
3D Plasmonic Nanogap Arrays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Wonju Lee, Taehwang Son, Changhun Lee, Yongjin Oh,
and Donghyun Kim

3 Two-Dimensional Surface Plasmon Resonance Imaging System
for Cellular Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Tanveer Ahmad Mir and Hiroaki Shinohara

4 Immunosensing with Near-Infrared Plasmonic Optical Fiber Gratings. . . . . . . . . 47
Christophe Caucheteur, Clotilde Ribaut, Viera Malachovska,
and Ruddy Wattiez

5 Biosensing Based on Magneto-Optical Surface Plasmon Resonance . . . . . . . . . . . 73
Sorin David, Cristina Polonschii, Mihaela Gheorghiu,
Dumitru Bratu, and Eugen Gheorghiu

6 Nanoplasmonic Biosensor Using Localized Surface Plasmon
Resonance Spectroscopy for Biochemical Detection . . . . . . . . . . . . . . . . . . . . . . . . . 89
Diming Zhang, Qian Zhang, Yanli Lu, Yao Yao,
Shuang Li, and Qingjun Liu

7 Plasmonics-Based Detection of Virus Using Sialic Acid Functionalized
Gold Nanoparticles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
Changwon Lee, Peng Wang, Marsha A. Gaston, Alison A. Weiss,
and Peng Zhang

8 MicroRNA Biosensing with Two-Dimensional Surface
Plasmon Resonance Imaging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
Ho Pui Ho, Fong Chuen Loo, Shu Yuen Wu, Dayong Gu,
Ken-Tye Yong, and Siu Kai Kong

9 Gold Nanorod Array Biochip for Label-Free, Multiplexed
Biological Detection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
Zhong Mei, Yanyan Wang, and Liang Tang

10 Resonant Waveguide Grating Imager for Single Cell Monitoring
of the Invasion of 3D Speheroid Cancer Cells Through Matrigel . . . . . . . . . . . . . 143
Nicole K. Febles, Siddarth Chandrasekaran, and Ye Fang

xv



11 Label-Free Biosensors Based on Bimodal Waveguide
(BiMW) Interferometers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161
Sonia Herranz, Adrián Fernández Gavela, and Laura M. Lechuga

12 DNA-Directed Antibody Immobilization for Robust Protein Microarrays:
Application to Single Particle Detection ‘DNA-Directed Antibody
Immobilization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
Nese Lortlar €Unl€u, Fulya Ekiz Kanik, Elif Seymour,
John H. Connor, and M. Selim €Unl€u

13 Reflectometric Interference Spectroscopy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207
Guenther Proll, Goran Markovic, Peter Fechner, Florian Proell,
and Guenter Gauglitz

14 Hypermulticolor Detector for Quantum-Antibody Based
Concurrent Detection of Intracellular Markers for HIV Diagnosis . . . . . . . . . . . . 221
Annie Agnes Suganya Samson and Joon Myong Song

15 Low-Cost Charged-Coupled Device (CCD) Based Detectors for Shiga
Toxins Activity Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
Reuven Rasooly, Ben Prickril, Hugh A. Bruck, and Avraham Rasooly

16 Smartphone-Enabled Detection Strategies for Portable
PCR–Based Diagnostics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251
Aashish Priye and Victor M. Ugaz

17 Streak Imaging Flow Cytometer for Rare Cell Analysis . . . . . . . . . . . . . . . . . . . . . . 267
Joshua Balsam, Hugh Alan Bruck, Miguel Ossandon, Ben Prickril,
and Avraham Rasooly

18 Rapid Detection of Microbial Contamination Using
a Microfluidic Device. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287
Mustafa Al-Adhami, Dagmawi Tilahun, Govind Rao,
Chandrasekhar Gurramkonda, and Yordan Kostov

19 Resonance Energy Transfer-Based Nucleic Acid Hybridization
Assays on Paper-Based Platforms Using Emissive
Nanoparticles as Donors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301
Samer Doughan, M. Omair Noor, Yi Han, and Ulrich J. Krull

20 Enhanced Performance of Colorimetric Biosensing on Paper
Microfluidic Platforms Through Chemical Modification
and Incorporation of Nanoparticles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327
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