












Nivens, Franklin and Corvalan

“...our technology potentially can be used by minimally trained food and agricultural 
workers to detect arsenite (and eventually other contaminates) in a liquid food matrix...”

Project Rationale
Chemical contamination of our food supply threatens the heath 
of consumers and has become a major concern. As societies 
become more populated and technologically-advanced, sources 
of pollution and the potential for contamination (inherent, 
unintentional, or intentional) are increasing. Inexpensive 
sensors that have analytical capabilities of detecting harmful 
chemicals in food would facilitate our nation’s ability to protect 
its food supply and minimize health concerns associated with 
contamination. We proposed to develop bioreporter-based 
chemical sensors consisting of genetically programmed cells 
(bioreporters), a disposable cartridge system containing the 
bioreporters, and a detection/communication module for Web-
based and/or networked-based assessment capabilities. With 
the successful development of this technology, we anticipate that 
the bioreporter-based chemical sensors will have the analytical 
capabilities required to fi ll a critical need in the food industry. 
In addition to being potentially inexpensive, these biosensors 
are being developed to detect a hazardous chemical below 
immediately dangerous to health of life (IDHL) limits, minimize 
false positives and negatives, have rapid response times, and 
be simple to use. We envision that the sensors could be used 
with standard food defense practices to further facilitate a safe 
food supply.

Project Objectives

• Develop a dual-signaling bioreporter that minimizes 
false negatives by using bioluminescence and 
fl uorescence signal for hazardous chemical detection. 

• Develop a microenvironment that contains 
programmable cells and nutrients to increase the 
stability and extend the lifetime of the biosensor.

• Construct novel bioreporters with optimal 
analytical performance for point-of-use and 
long-term monitoring experiments.

• Model the systems to improve all aspects of analytical 
performance and develop application-specifi c 
biosensors for food and agriculture systems.

Project Highlights
Bioreporter-based chemical sensor technology was used to 
quantify arsenite concentrations (one of the most hazardous 
forms of arsenic) in liquid food matrices including milk, fruit 
juices, and bottled water with minimal or no sample preparation. 
For example, various amounts of arsenite were spiked into 
the undiluted apple juice samples (arsenite is a common 
contaminate found in apple orchards). An aliquot of each 
sample was then exposed to the sensor to generate time-
dependent linear calibration curves.  Results showed that 
apple juice samples with 10 parts per billion (μg/L) arsenite 
could be quantifi ed in less than 2 hours.  Web- and network-
based software was developed to monitor the responses of the 
bioreporter-based sensors and generate a warning signal when 
the analyte concentration exceeded a predetermined alarm 
level. These fi ndings indicate that our technology potentially can 
be used by minimally trained food and agricultural workers to 
detect arsenite (and eventually other contaminates) in a liquid 
food matrix at or below chronic and acute minimal risk levels.

Continuous monitoring of chemical agents in aqueous 
media using bioreporter-based sensors
Investigators:  David Nivens (Department of Food Science), Michael Franklin (Montana State University), Carlos Corvalan (Department of Food Science)
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Field-ready biosensors for high throughput and 
multiplexed detection of foodborne pathogens
Investigators:  Kinam Park (Department of Biomedical Engineering), James Leary (Department of Biological 

Engineering), Arthur Aronson (Department of Biological Sciences)

Project Rationale
The increased incidence of pathogen-contaminated food places 
a new emphasis on the rapid detection and quantifi cation of 
foodborne pathogens.  Therefore, we are developing a surface 
plasmon resonance (SPR) imaging biosensor for the rapid, label-
free, and high throughput detection of foodborne pathogens. This 
device integrates an SPR imaging system with a biosensor array 
immobilized onto a sample surface containing specifi c short 
peptide ligands. A group of short peptides specifi c to certain 
pathogenic bacteria will be microcontact-printed on a gold chip 
in linear patterns. This peptide-imprinted gold chip functions as a 
biosensor array for the specifi c detection of unknown foodborne 
pathogens. To determine what fraction of pathogenic bacteria 
are live or dead and to confi rm the SPR results, we have created 
a novel hybrid SPR/molecular imaging portable system.

The device would offer a commercial advantage to the food 
processing industry. It is miniaturized, has fewer components, 
and is easier to use compared to the current detection systems. 
This biosensor would detect foodborne pathogens present in 
<100 CFU/g of contaminated food within ten minutes.

Project Objectives

• Synthesize and characterize peptides. 
• Fabricate and characterize a peptide biosensor 

array and microfl uidic fl ow cell. 
• Design and assemble a compact SPR imaging device. 
• Utilize SPR imaging for real-time detection 

of foodborne pathogens. 
• Optimize the device for high throughput 

and multiplexed detection. 

Project Highlights
We constructed a SPR imaging device using the Kretschmann 
confi guration. The main components of this device are a light 

source, polarizer, a prism, and a detector. A diode laser with a 
coupled beam expander is our light source. The incident light 
is t-polarized using a rotating polarizer. A 60°-60°-60° BK7 
prism is mounted on a goiniometer, while a BK7 coverslide 
with a 4x4 array of 50 nm thick gold dots is placed on the top 
surface of the prism. The purpose of the prism is to cause total 
internal refl ection that will create the evanescent fi eld necessary 
for surface plasmon resonance. To capture the refl ectance 
image, a charge-coupled device (CCD) camera is fi tted with a 
long working distance 4X microscope objective. The CCD is 
connected to a laptop computer and PixelScope Professional™ 
software is used to capture the image from the CCD. 

Next we captured the SPR image of a fl uorescent sample and 
validated the SPR image using fl uorescence microscopy. To do 
this we stained E. coli O157:H7 cultures with the LIVE/DEAD 
BacLight™ Bacterial Viability Kit. The fl uorescently labeled E. 
coli was deposited onto a sensor chip containing a 50 nm thick 
layer of gold that had been functionalized with an antibody 
specifi c to E. coli O157:H7. The bacterial sample was allowed 
to air dry and SPR images were taken immediately afterward. 
The slide was then imaged fl uorescently using an inverted Nikon 
Diaphot fl uorescent microscope fi tted with the appropriate optical 
fi lters. We fabricated a microfl uidic cell by pouring liquid PDMS 
onto a stereolithographically fabricated photoresist template 
and then peeling off the PDMS mold. The PDMS fl ow cell was 
placed on top of the peptide functionalized gold chip and placed 
on the SPR prism. The capture ligand patterns were generated 
by microcontact printing. 

Our most important accomplishment is that we were able to 
successfully construct the SPR imaging device and acquire both 
an SPR and fl uorescent molecular image of similar regions of a 
bacterial sample on the biosensor.

“... we were able to successfully construct the SPR imaging device and acquire both an SPR 
and fl uorescent molecular image of  similar regions of  a bacterial sample on the biosensor.”

Park, Leary and Aronson
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Project Rationale
The overall goal of this project was to advance the fi eld of 
pesticide detection in food by developing ultra-sensitive 
biosensors based on immobilized acetylcholinesterase (AChE). 
Over the past decades, AChE biosensors have emerged as a 
promising technique for food quality control. The development 
of these biosensors could complement or replace classical 
analytical methods by simplifying or eliminating sample 
preparation and making identifi cation of chemical foodborne 
contaminants easier and faster, with signifi cant decreases in 
analysis time and cost. 

Project Objectives

• Establish the optimum parameters for the immobilization 
of AChE and the need and feasibility of using an 
oxidation strategy for phosphorothionates. 

• Fabricate and characterize the AChE biosensor 
by immobilizing the enzyme onto the surface 
of single-use screen-printing electrodes (SPE). 
Study enzyme stability and leaching. 

• Detect pesticides. Obtain calibration plots of the 
inhibitory degree upon application of various 
concentrations of pesticides. Determine the 
detection limit (DL), response time (RT), and linear 
concentration range (LCR) for selected pesticides. 

• Assemble and test the biosensor prototype for the analysis 
of pesticides in food samples. Evaluate the matrix effects 
and establish whether an extraction step is needed. 

Project Highlights
We have made signifi cant progress toward establishing 
the optimum parameters for enzyme immobilization using 
two matrices (sol-gel and Ni-nanoparticles)) that enable 
preservation of enzymatic activity. The procedure involving 
attachment via affi nity binding to Ni-nanoparticles is new and 
highly innovative and can be used to fabricate a new class of 

biosensors with enhanced characteristics. We are the fi rst 
researchers to use this direct binding of enzymes onto Ni-NPs 
for this purpose. This accomplishment is important because 
site-specifi c orientation of enzymes onto electrode surfaces 
has numerous advantages over classical procedures. It is 
highly sensitive, avoids conformational changes, decreases 
sensor costs (due to a lower enzyme requirement), and entails 
a simple single fabrication step. This method has the potential 
to become a robust, commercially viable system. 

Alternatively, the procedure combining sol-gel technology with 
screen-printing protocols is also potentially useful for biosensor 
fabrication. Moreover, the sol-gel method is a versatile and 
effi cient technique for conserving enzyme activity in organic 
solvents. We expect that this matrix will enable functionality of 
the enzyme in the presence of organic solvents, if this medium 
is necessary to extract the pesticides from the food matrix.

Portable biosensor for rapid and ultra-sensitive identifi cation 
of organophoshorous foodborne contaminants
Investigators:  Lia Stanciu (Department of Materials Engineering), Silvana Andreescu (Clarkson University)

Stanciu and Andreescu

“The development of  these biosensors could complement or replace classical 
analytical methods by simplifying or eliminating sample preparation and making 

identifi cation of  chemical foodborne contaminants easier and faster.”16
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Scientifi c Publications and Presentations

“This year, the CFSE team published 31 peer-reviewed research 
publications and presented 18 talks at national science meetings.”

Peer Reviewed Journal Publications (2007-2008)

• Bae, E., Banada, P.P., Huff , K., Bhunia, A.K., Robinson, 

J.P., Hirleman, E.D. Analysis of time-resolved scattering 
from macroscale bacterial colonies. Journal of 
Biomedical Optics. 2008. v. 13 (1). p. 014010.

• Banerjee, P., Lenz, D., Robinson, J.P., Rickus, J.L., Bhunia, 

A.K.  A novel and simple cell-based detection system 
with collagen-encapsulated B-lymphocyte cell line as a 
biosensor for rapid detection of pathogens and toxins. 
Laboratory Investigation. 2008. v. 88. p. 196-206.

• Bao, N., Jagadeesan, B., Bhunia, A.K., Yao, Y., Lu, 

C. Quantifi cation of bacterial cells based on 
autofl uorescence on a microfl uidic platform. Journal 
of Chromatography. 2008. v. 1181. p. 153-158.

• Bao, N., Lu, C. A microfl uidic device for physical 
trapping and electrical lysis of bacterial cells. Applied 
Physics Letters. 2008. v. 92. p. 214103.

• Bao, N., Wang, J., Lu, C. Recent advances in electric 
analysis of cells in microfl uidic systems. Analytical and 
Bioanalytical Chemistry. 2008. v. 391. p. 933-942.

• Bhattacharya, S., Salamat, S., Morisette, D., Banada, P., 

Akin, D., Liu, Y-S., Bhunia, A. K., Ladisch, M., Bashir, R. 
PCR based-detection in a micro-fabricated platform. 
Lab on a Chip. 2008. v. 8. p. 1130-1136.

• Bhattacharya, S., Jang, J., Yang, L., Akin, D., Bashir, R. 
BioMEMS and nanotechnology based approaches for rapid 
detection of biological entities. Journal of Rapid Methods 
and Automation in Microbiology. 2007. v. 15. p. 1-32.

• Bhunia, A.K. Biosensors and bio-based methods for the 
separation and detection of foodborne pathogens. Advances 
in Food and Nutrition Research. 2008. v. 54. p. 1-44.

• Burgula, Y., Khali, D., Kim, S., Cousin, M.A., Gore, J. P., 

Reuhs, B.L., Mauer, L.J. Review of mid-IR Fourier-
transform infrared (FT-IR) spectroscopy applications 
for bacterial detection. Journal of Rapid Methods and 
Automation in Microbiology. 2007. v. 15. p. 146-175.

• Chapple, C., Ladisch, M., Meilan, R. Loosening 
Lignin’s grip on biofuel production. Nature 
Biotechnology. 2007. v. 25 (7). p. 746-748.

• Jedlica, S.S., Little, K.M., Nivens, D.E., Zemlyanov, D., Rickus, 

J.L. Peptide ormosils as cellular substrates. Journal of 
Materials Chemistry. 2007. v. 17. p. 5058-5067. 

• Kim, H., Bhunia, A.K. SEL, a selective enrichment broth for 
simultaneous growth of Salmonella enterica, Escherichia 
coli O157:H7, and Listeria monocytogenes. Applied and 
Environmental Microbiology. 2008. v. 74 (15). p. 4853-4866. 

• Kim, G., Morgan, M.T., Ess, D.R., Hahm, B.K., Kothapalli, A., 

Bhunia, A.K. An automated fi ber-optic biosensor based binding 
inhibition assay for the detection of Listeria monocytogenes. 
Food Science and Biotechnology. 2007. v. 16(3). p. 337-342.

• Kim, Y., Hendrickson, R., Mosier, N. S., Ladisch, M. R., Bals, 

B., Balan, V., Dale, B.E. Enzyme hydrolysis and ethanol 
fermentation of liquid hot water and afex pretreated 
distillers’ grains at high-solids loadings. Bioresource 
Technology. 2008. v. 99(12). p. 5206-5215. 

• Kim, Y., Mosier, N. S., Hendrickson, R., Ezeji, T., Blaschek, H., Dien, 

B., Cotta, M., Dale, B., Ladisch M. R. Composition of corn dry-
grind ethanol by-products: DDGS, 3 wet cake, and thin stillage. 
Bioresource Technology. 2008. v. 99(12). p. 5165-5176.

• Kim, Y., Mosier, N., Ladisch, M. R. Process simulation 
of modifi ed dry grind ethanol plant with recycle of 
pretreated and enzymatically hydrolyzed distillers’ grains. 
Bioresource Technology. 2008. v. 99(12). p. 5177-5192. 

• Ladisch, M., Dale, B., Tyner, W., Mosier, N.S., Kim, Y., Cotta, M., 

Dien, B.S., Blaschek, H., Laurenas, E., Shanks, B., Verkade, J., 

Schell, C., Petersen, G. Cellulose conversion in dry grind ethanol 
plants. Bioresource Technology. 2008. v. 99(12). p. 5157-5159.

• Ladisch, M. R., Dale, D. Distillers grains: On the 
pathway to cellulose conversion. Bioresource 
Technology. 2008. v. 99(12) p. 5155-5156. 

• Lathrop, A.L., Banada, P.P., Bhunia, A.K. Differential 
expression of InlB and ActA in Listeria monocytogenes 
in selective and nonselective enrichment broths. Journal 
of Applied Microbiology. 2008. v. 104. p. 627-639.

• Liu, Y-S., Banada, P.P., Bhattacharya, S., Bhunia, A.K., 

Bashir, R. Electrical characterization of DNA molecules 
in solution using impedance measurements. Applied 
Physics Letters. 2008. v. 92. p. 143902.

• Liu, Y-S., Walter, T. M., Chang, W-J., Lim, K-S., Yang, L., 

Lee, S-W., Aronson, A., Bashir, R. Electrical detection 
of germination of model Bacillus Anthracis spores in 
microfl uidic biochips. Lab Chip. 2007. v. 7. p. 603-610.

• Stewart, P.S., Franklin, M.J. Physiological heterogeneity in 
biofi lms. Nature Reviews Microbiology. 2008. v. 6 p.199-210. 

• Vermerris, W., Saballos, A., Ejeta, G., Mosier, N. S., Ladisch, 

M. R., Carpita, N. C. Molecular breeding to enhance ethanol 
production from corn and sorghum stover. Crop Science 
Society of America. 2007. v. 47(S3). p. S142-S153.

• Wang, C., Irudayaraj, J. Gold nanorod probes 
detects multiple pathogens. Small – a 
Nanotechnology Journal. 2008. (In Press).

• Ximenes, E. A., Dien, B. S., Ladisch, M. R., Mosier, N., 

Cotta, M. A., Li, X. L. Enzyme production by industrially 
relevant fungi cultured on feed co-product from corn 
dry grind ethanol plants. Applied Biochemistry and 
Biotechnology. 2007. v. 136-140 (1-12). p. 171-183.

• Yang, L., Banda, P.P., Bhunia, A.K., Bashir, R. Effects of 
dielectrophoresis on growth, viability, and immuno-
reactivity of Listeria monocytogenes. Journal of 
Biological Engineering. (2008) v. 2(6). p.
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“At the Center for Food Safety Engineering, we direct our

Scientifi c Publications and Presentations

• Yang, L., Bashir, R. Electrical/electrochemical 
impedance for rapid detection of foodborne 
pathogenic bacteria. Biotechnology Progress, 
Biotechnology Advances. 2008. v. 26. p. 135-150.

• Yu, C., Irudayaraj, J. Multiplex biosensor using gold nanorods. 
Analytical Chemistry. 2007. v. 79(2) p. 572-579.

• Yu, C., Irudayaraj, J. Sensitivity and selectivity 
limits of multiplex nanoSPR biosensor assays. 
Biophysical Journal. 2007. v. 93(9) p.1-9.

• Zeng, M. N., Mosier, S., Huang, C-P., Sherman, D. M., 

Ladisch, M. R. Microscopic examination of changes 
of plant cell structure in corn stover due to cellulase 
activity and hot water pretreatment. Biotechnology 
Bioengineerg. 2007. v. 97(2). p. 265-278.

Abstracts for Major Papers/Posters Presented 

(2007-2008)

• Banada, P.P., Bernas, T., Robinson, J.P., Bhunia, A. K. 
Proteomic analysis of cytotoxic factors from Bacillus 
cereus. American Society for Microbiology General 
Meeting. Toronto, ON. May 21-25, 2007.

• Bashir, R., Ahmad, I. BioMEMS and bionanotechnology 
for development of miniaturized instruments. 
Symposium on Center for Analytical Instrumentation 
Development. West Lafayette, IN. June 18, 2008.

• Bashir, R., Bhunia, A., Ladisch, M. Engineering of biosystems 
for the detection of Listeria monocytogenes in foods—
development of a biochip. Manhattan, KS. June 18, 2008.

• Bashir, R. Interfacing Silicon and Biology at the 
Micro and Nanoscale. NSF USA-EU Workshop on 
Bionanotechnology. Ispra, Italy. May, 2008.

• Bashir, R. Interfacing silicon and biology at the micro and 
nanoscale. University of Cincinnati, Nanomedicine Center 
Seminar Series. Cincinnati, OH. February 18, 2008.

• Bashir, R. BioMEMS and bionanotechnology: Integration of 
life sciences and engineering at the micro and nanoscale. 
The Knowledge Foundation’s 10th Annual Conference, 
BioDetection Technologies. Atlanta, GA. June 14-15, 2007.

• Bhattacharya, S., Salamat, S., Banada, P., Liu, Y., 

Morisette, D., Bhunia, A. K., Akin, D., Bashir, R. Integrated 
detection of microorganisms in a microfl uidic biochip. 
Biomedical Engineering Society (BMES) Annual 
Meeting. Los Angeles, CA. September 27-29, 2007.

• Burkholder, K. M., Kim, K.-P., Hahm, B.-K., Mishra, K., Medina-

Maldonado, S., Bhunia, A. K. Anaerobic environment 
increases surface localization of Listeria Adhesion 
Protein (LAP) and promotes infectivity of Listeria 
monocytogenes. American Society for Microbiology 
General Meeting. Boston, MA. June 1-5, 2008.

• Jagadeesan, B., Raizman, E., Nanduri, V., Bannantine, J., Bhunia, 

A.K. Rapid label free sero-diagnosis of Johne’s disease using 
surface plasmon resonance biosensor. American Society for 
Microbiology General Meeting. Boston, MA. June 1-5, 2008.

• Kim, K., Bhunia, A.K. Performance evaluation of a multiplex 
selective enrichment broth, SEL, by proteomic analysis 
and immunoassay. Institute of Food Technologist Annual 
Meeting. New Orleans, LA. June 29-July 2, 2008.

• Koo, O. K., Shuaib, S., Ladisch, M. R., Bashir, R., Bhunia, 

A. K. Targeted capture of pathogenic Listeria using a 
Listeria Adhesion Protein (LAP) specifi c mammalian 
cell receptor, Hsp60 for detection of bacteria on 
biosensor platforms. American Society for Microbiology 
General Meeting. Boston, MA. June 1-5, 2008.

• Koo, O. K., Jagadeesan, B., Burkholder, K., Bhunia, A.K. 
Targeted capture of pathogenic Listeria using a Listeria 
Adhesion Protein (LAP) specifi c mammalian cell 
receptor, Hsp60 for detection of bacteria on biosensor 
platforms. Institute of Food Technologists Annual 
Meeting. Chicago, IL. July 28-August 1, 2007.

• Lenz, A.P., Williamson, K., Franklin M.J. Localized gene 
expression along vertical transects of Pseudomonas 
aeruginosa biofi lms. American Society for Microbiology 
Meeting on Microbial Biofi lms. 2008.

• Lenz, A.P., Williamson K., Franklin M.J. Quantifi cation of cell 
numbers and riboscome content of Pseudomonas aeruginosa 
biofi lms using laser microdissection and qRT-PCR. General 
Meeting of the American Society for Microbiology. 2008.

• Liu, Y., Banada, P., Bhattacharya, S., Akin, D., Bhunia, 

A. K., Bashir, R. Electrical characterization of DNA 
molecules in fl uids using impedance measurements. 
Biomedical Engineering Society (BMES) Annual 
Meeting, Los Angeles, CA. September 27-29, 2007.

• Mishra, K., Burkholder, K. M., Medina-Maldonado, S., Bhunia, 
A. K. Cloning, genomic organization and expression of 
SecA2 Gene in Listeria species. American Society for 
Microbiology General Meeting. Boston, MA. June 1-5, 2008.

• Morandage, J. S., Woloshuk, C. P., Cousin, M. A. Release 
of DNA from Fusarium spores for use in real-time PCR. 
Institute of Food Technologists. 2008. Abstract p. 

• Morandage, J. S., Woloshuk, C. P., Cousin, M. A. 
Enzymatic release of DNA from Fusarium spores 
for use in real-time PCR. International Association 
for Food Protection. 2008. Abstract p. 

• Nagel, A.C., Schroeder, D.L., Gross, B.D., Co, B., Nivens, D.E. 
Development of an arsenic sensing biosensor as a model for 
detection of chemical threat agents in food products. Institute 
of Food Technologist National Meeting. Chicago, IL. 2007.
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efforts toward detecting problems and protecting consumers.”

• Ngamwongsatit, P., Banada, P.P., Bhunia, A.K., Panbangred, 

W. Study on correlation between enterotoxin genes and 
cytotoxicity in Bacillus cereus isolated from patient, food 
and soil in Thailand. American Society for Microbiology 
General Meeting. Boston, MA. June 1-5, 2008.

• Schroeder, D.L., Nagel, A.C., Gross, B.D., Reed, T.S., Ausloos, 

D.D., Nivens, D.E. Quantitative detection of arsenic in food 
using a bioreporter-based chemical sensor. Institute of Food 
Technologist National Meeting. New Orleans, LA. 2008.

• Suanthie, Y., Woloshuk, C. P. Multiplex real-time PCR assay 
to detect and quantify three genera of mycotoxigenic fungi. 
Phytopathology. 2007. 2008. v.98. Abstract p. S205.

• Sun, L., Irudayaraj, J. Confocal raman based nanoarray 
platform for multiplex detection using non-fl uorescent 
tags. The 12th Annual Meeting of the Institute of 
Biological Engineering. March 29-April 1. 

• Walker, S., Heinemann, P., Catchmark, J., Debroy., 

C., Irudayaraj, J. Detection of Escheria Coli using a 
novel scanning imaging surface Plasmon resonance 
biosensor. The 12th Annual Meeting of the Institute of 
Biological Engineering March 29-April 1, 2007. 

• Woloshuk, C.P., Suanthie, Y. Real time PCR assay applications 
for distillers grain. Midwest Section Meeting of the Association 
of Analytical Communities International. 2008. Abstract p. 18.

Theses/Dissertations (2007-2008)

• Banerjee, P. Mammalian cell based biosensor for rapid 
screening of pathogenic bacteria and toxins. Ph.D. 
Dissertation.  2008. Purdue University. 191 p.

• Huff , K. The light scatterometer BARDOT as a noninvasive 
sensor for the identifi cation of common foodborne 
bacteria. M.S. Thesis. 2008. Purdue University. 172 p.

• Liu, Y.-S. Impedance spectroscopy based micro-scale 
biosensing. Ph.D. Thesis. 2008. Purdue University.

• Shin, J. Biobattery. Ph.D. Thesis. 2008. Purdue University.

• Wang, H.Y. Microfl uidic electroporation and cell arrays. 
Ph.D. Dissertation. 2007. Purdue University. 166 p.

Books and Book Chapters (2007-2008)

• Banada, P.P., Bhunia, A.K. Antibodies and immunoassays 
for detection of bacterial pathogens. Zourob, 
M., Turner, P.F., editors. Cambridge University, 
Manchester, UK. Section II. Biorecognition. New 
Technologies for Bacterial Pathogen Detection. 

• Bao, N., Lu, C. Microfl uidics-based lysis of bacteria 
and spores for detection and analysis. Zourob, M., 
Elwary, S., Turner, A., editors. Springer, New York, NY. 
Principles of Bacterial Detection: Biosensors, Recognition 
Receptors and Microsystems. 2008. p. 783-796.

• Bhunia, A.K. Microbial Foodborne Pathogens: 
Mechanisms and Pathogenesis. First Edition, 
Springer, New York, NY.  2008. 276 p.

• Irudayaraj, J., Christoph, R. Nondestructive 
Sensing for Food Quality. IFT Press, Blackwell 
Publishing Professional. Ames, IA. 2007.

• Kim, Y., Hendrickson, R., Mosier, N. S., Ladisch, M. R. 
Liquid hot water pretreatment of cellulosic biomass. 
Methods in Molecular Biology. (In press).

• Kizil, R. and Irudayaraj, J. FT-Raman spectroscopy for food 
and biomaterial characterization. Irudayaraj, J., Christoph, 
R. editors.  IFT Press, Blackwell Publishing Professional, 
Ames, IA. Nondestructive Sensing for Food Quality. 2007.

• Kizil, R., Irudayaraj, J. FT-Raman spectroscopy for food and 
biomaterial characterization. Elsevier Publications Ltd. In 
Modern Techniques for Food Authentication. (In Press)

• Ray, B., Bhunia, A.K. Fundamental Food Microbiology. 
4th Edition. CRC Press, Taylor and Francis 
group, Boca Raton, FL. 2008. 491 p. 

• Schwietzke, S., Kim, Y., Ximenes, E., Mosier, N., Ladisch, 

M. Ethanol production from maize. Brian Larkins, editor. 
Biomass for Maize Biotechnology. (In press).

• Wang, H.Y., Banada, P.P., Bhunia, A.K., Lu, C. Rapid electrical 
lysis of bacterial cells in a microfl uidic device. Floriano, 
P.N., editor. Humana Press, Totowa, NJ. Methods in 
Molecular Biology vol. 385: Microchip-based Assay 
Systems: Methods and Applications. 2007. p. 23-35. 

• Yu, C., Irudayaraj, J. Sensitivity and selectivity limits of 
multiplex nanoSPR biosensor assays.  Nagarajan, R. 
editor. American Chemical Society Books, American 
Chemical Society. Nanoparticles: Synthesis, Passivation, 
Stabilization, and Functionalization. 2007.

• Zeng, M., Ladisch, M. R. Breaking barriers to cellulosic 
ethanol: understanding interactions between 
modifi cations of plant cells, enzymes and pretreatments. 
Plant Biotechnology Reviews. (In press).

Patents Granted (2007-2008)

• Hirleman, E.D., Guo, S., Bae, E., Bhunia, A.K. System and method 
for rapid detection and characterization of bacterial colonies 
using forward light scattering. U.S. Patent 64142.00. 

• Multiplex biosensor using gold nanostructures. 2007. 
U.S. Provisional Patent Application 64803.P1.US.

• Purdue Research Foundation. Identity profi ling 
of cell surface markers. 2008. U.S. Provisional 
Patent Application 64892.P2.US.

• Gomez, R., Bashir, R., Bhunia, A. K., Ladisch, M., 

Robinson, J. P. Biosensor and Related Method. 
2007. U.S. Patent 7,306,924 US.
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Valery Patsekin • 765.494.0757 • vpatseki@purdue.edu
Bartek Rajwa • 765.494.0757 • rajwa@fl owcyt.cyto.purdue.edu
J. Paul Robinson • 765.494.6449 • jpr@fl ocyt.cyto.purdue.edu
Shu-I-Tu • 215.233.6466 • shui.tu@ars.usda.gov

Staff  / Graduate Students

Nan Bai • nbai@purdue.edu
Amanda Bettasso • bettasso@purdue.edu
Hyochin Kim • 765.496.7354 • kin399@purdue.edu

Dr. Joseph Irudayaraj
PI

765.494.0388
josephi@purdue.edu

Co-PIs

Chitrita DebRoy • rcd3@psu.edu
PIna Fratamico • pina.fratamico@ars.usda.gov
Lisa Mauer • 765.494.9111 • mauer@purdue.edu

Staff  / Graduate Students

Deepali Herlekar • dah1001@psu.edu
Sandeep Ravindran • psandeep@purdue.edu
Chungang Wang • 765.494.0388 • wang1032@purdue.edu

Co-PIs

Chitrit

PIna F

Dr. Maribeth A. Cousin
PI

765.494.8287
cousin@purdue.edu

Co-PI

Charles P. Woloshuk • 765.494.3450 • woloshuk@purdue.edu

Staff  / Graduate Students

Yenny Suanthie • ysuanthi@purdue.edu
Janaka Morandage • jmoranpa@purdue.edu

Dr. Chang Lu
PI

765.494.1188
changlu@purdue.edu

Co-PIs

Ning Bao • nbao@purdue.edu 
Arun Bhunia • 765.494.5443 • bhunia@purdue.edu
Zhongyang Cheng • chengzh@auburn.edu

Staff  / Graduate Students

Hsiang-Yu Wang • hwang@purdue.edu
Balamurugan Jagadessan • bala@purdue.edu
Peixuan Wu • wupeixu@auburn.edu

Dr. Mark Morgan
PI

765.494.1180
mmorgan@purdue.edu

Co-PI

Bruce Applegate • 765.496.7920 • applegate@purdue.edu

Staff 

Lynda Perry • 765.494.7698 • llperry@purdue.edu
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Dr. Michael Ladisch
PI

765.494.7022
ladisch@purdue.edu

Co-PIs

Amornrat Aroonnual • 765.496.3826 • aaroonnu@purdue.edu
Rashid Bashir • bashir@purdue.edu
Arun Bhunia • 765.494.5443 • bhunia@purdue.edu
Youngmi Kim • kim107@purdue.edu
Xingya Liu • 765.494.-7052 • xingya@purdue.edu
Krishna Mishra • 765.494.6236 • kmishra@purdue.edu
Nathan Mosier • 765.494.7025 • mosiern@purdue.edu
J. Paul Robinson • 765.494.6449 • joseph.p.robinson.1@purdue.edu
Andres Rodriguez • arodriguez1976@gmail.com
Eduardo Ximenes • eximenes@purdue.edu
Miroslav Sedlak • 765.494.3699 • sedlak@purdue.edu

Staff  / Graduate Students

Kristin Burkholder • 765.496.7354 • kburkhol@purdue.edu
Bala Jagadeesan • 765.496.7356 • bjagadee@purdue.edu
Ok Kyung Koo • 765.496.7354 • okoo@purdue.edu
Yi-Shao Liu • liu63@purdue.edu
Jaeho Shin • shin0@purdue.edu
David Sung • ysung@purdue.edu
Shuaib Salamat • ssalamat@purdue.edu
Stefan Schwietzke • sschwiet@purdue.edu
Angela Valadez • 765.496.3824 • valadez@purdue.edu

Dr. David E. Nivens
PI

765.494.0460
dnivens@purdue.edu

Co-PIs

Carlos Corvalan • 765.494.8262 • corvalac@purdue.edu
Michael Franklin • 406.994.5658 • umbfm@montana.edu

Staff  / Graduate Students

Ben Gross • 765.494.6960 • bdgross@purdue.edu
Claudia Ionita • 765.496.7354 • cionita@purdue.edu
Ailyn Lenz • alenz@monana.edu
Aaron Nagel • 765.496.3832 • acnagel@purdue.edu

Dr. Kinam Park
PI

765.494.7759
kpark@purdue.edu

Co-PIs

James F. Leary • 765.494.7280 • jfl eary@purdue.edu
Arthur I. Aronson • aronson@purdue.edu
Ghanashyam Acharya • gacharya@purdue.edu
Jong-Ho Kim • kim606@purdue.edu

Staff  / Graduate Students

Meggie Grafton • 765.494.2955 • mgrafton@purdue.edu
Michael Zordan • mzordan@purdue.edu

Dr. Lia Stanciu
PI

765.496.3552
lstanciu@purdue.edu

Co-PI

Dr. Silvana Andreescu • 315.268.2394 • eandrees@clarkson.edu

Staff  / Graduate Students

Mallikarjunarao Ganesana • 315.368.3806 • ganesanm@clarkson.edu
Brian Frederick • 315.368.2348 • frederbj@clarkson.edu
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