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WELCOME TO THE 4th FLORIDA ANNUAL NANOSCIENCE 
TECHNOLOGY SYMPOSIUM (NANOFLORIDA 2011) 
 
Dear Conference Participant: 

On behalf of the NanoFlorida Organizing Committee and the Florida International 
University, it gives us great pleasure to welcome you to the 4th Florida Annual 
Nanoscience Technology Symposium.  

Our conference committee has done a truly remarkable job of putting together a 
conference comprising a large number of the most knowledgeable and influential 
nanotechnology experts in the Florida State.  

At the inaugural NanoFlorida 2011 event, we had receipted over 150 abstracts and we 
will have approximately 120 talks and posters to be present in the conference.  In addition 
to the most of these individuals from different universities all over the state, we also have 
numbers of international participants from China, South Korea, India, Malaysia, Brazil, 
Taiwan, and Chile.  

The goal of the NanoFlorida conference is to create a forum for researchers in the State 
of Florida for scientific exchange and to help identify emerging challenges at the frontiers 
of nanoscience and nanotechnology and to foster and encourage collaborative research 
efforts between academicians from different Florida universities and institutes and beyond.  

The NanoFlorida 2011 will continue its well-established tradition of being a student 
oriented event at the Florida State.   The conference will particularly to encourage and 
showcase the contributions of young graduate, undergraduate students and postdocs by 
creating a student-friendly event where they can present their research among their peers 
thereby ensuring a new generation of nanoscientists.  

During the conference, you will hear about efforts in fundamental research of 
nanosciences and the applications of nanotechnology in the fields of health, environment 
and energy.  

We also would like to acknowledge the conference sponsorships including the 
Department of Biomedical Engineering, the College of Engineering and Computing, 
Herbert Wertheim College of Medicine at FIU, NanoFlorida foundation from University of 
Central Florida, the International Journal of Nanomedicine, Hunt Optics and Imaging, Inc., 
Hirox-USA, Inc. and CRC press.   

Please take some time to visit with our exhibitors, who are already working at the forefront 
of advanced nanotechology. 

Described as the "only great city of the world that started as a fantasy," Miami, with its 
subtropical climate, naturally protected harbor, and spectacular beaches, has  
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traditionally been a haven for tourism.  We are sure that this conference will be a 
memorable, highly educational, and “not-to-be-missed” event.  

We truly value your participation and support for this conference. Thank you so much 
for coming and for your attention.  

 

Sincerely, 

 

 

 

 
 

  

 

 

     nanoflorida.fiu.edu 
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Chen-Zhong Li, Ph.D 

Florida International University 

Symposium Chair 

NanoFlorida 2011  

 

 

 

 

Anthony McGoron, Ph. D 

Florida International University 

Symposium Co-Chair 
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All NanoFlorida activities will take place at The Engineering Center of Florida International University 

10555 West Flagler Street 
Miami, Florida 33174 

The registration desk is located in Engineering Center Room 2300 (EC2300). 

Registration Hours during the Meeting 

Friday September 30th……………………………………………………………………. 12:00 PM-8:00 PM  

Saturday October 1st …………………………………………………………………..….. 7:00 AM-5:00 PM  

On-site Registration 

Faculty………………………………………………………………………………………………$150 

Student……………………………………………………………………………………………….$ 50 

Regular registration includes: Admission to all scientific sessions and exhibitions, lunch, welcome reception, coffee 
breaks, and program book. Please make checks payable to: Florida International University. 

Welcome Reception 

A reception welcoming all guests to NanoFlorida 2011 will take place in the Panther Pit at the Engineering Center 
starting at 6:30 PM on Friday, September 30th. 

Lunches and Coffee Breaks 

Lunch will be provided in the Panther Pit from 11:30 AM -1:45 PM. Please present the lunch coupon located in your 
registration packet. Coffee and light snacks will be provided during session recess. 

Exhibition and Poster Location 

Exhibitors will be present in the Panther Pit throughout the day, including the lunchtime poster session. Please take 
some time to visit with our exhibitors 

Parking 

Free parking available at the Engineering Center campus. 

Internet 

Free wireless internet is available in the Engineering Center. Select FIUAIR as the wireless network and follow the 
instructions in your browser. 

To Contact the Organizing Committee  

Email: licz@fiu.edu 

Telephone: (786)-683-5371 

 

GENERAL INFORMATION 



 

 

 

  

 

Plenary Speaker 

Prof. Weihong Tan  

V. T. and Louis Jackson Professor 

Center for Research at the Interface of Bio/nano 

Department of Chemistry, Physiology, and Functional Genomics 

Moffitt Cancer Center and Shands Cancer Center 

UF Genetics Institute and McKnight Brain Institute  

University of Florida, Gainesville, FL, USA 

 

Keynote Speaker 

 

 

 
 

 

  

 

 

 

 

 

 

 

 

 

  

PLENARY AND KEYNOTE SPEAKERS 
 

 

Prof. Ram Datar 

University of Miami 

 

Prof. James 

Hickman 

University of Central 
Florida 

 

Prof. Zhiyong 

(Richard) Liang 

Florida State 
University 

 

Prof. Shyam  

Mohapatra 

University of South 
Florida 

 

Prof. Hassan 

Mahfuz 

Florida Atlantic 
University 

 

Prof. Nicoleta 

Hickman 

University of Central 
Florida 

 
Prof. Mike 

Zaworotko 

University of South 
Florida 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

  

INVITED SPEAKERS  
 

 

Prof. Sapna Deo 

University of 
Miami 

 

Prof. Daniel de 

Lill 

Florida Atlantic 
University 

 

 

Prof. Jin He 

Florida 
International 
University 

 

Prof. Dong-Yoon 

Lee 

Korea 
Electrotechnology 
Research Institute 

 

Chang Liu 

Florida 
International 
University 

 

Dr. Raveendran 

Pottathil 

AccuDx, Inc. 

 

 

 

Prof. Swadeshmukul 

Santra 

University of Central 
Florida 

 

 

Prof. Curtis 

Taylor 

University of 
Florida 

 

 

Prof. Xueji Zhang 

University of Science 
and Technology Beijing 

 

Prof. Andre 

Gesquire 

University of 
Central  Florida 



 

 

 

 

 

 

 

 

  
 

 

 

 

 

 
 
 
 
 

 

 

 

 
 
 
 
 
 
  

SESSION CHAIRPERSONS 

 

Prof. Roger 

LeBlanc 

University of 
Miami 

  

Prof. Madhavan 

P.N. Nair 

Florida International 
University  

  

Prof. Chunlei 

(Peggy) Wang 

Florida International 
University  

  

Dr. Jennifer 

McKenzie 

Florida International 
University  

   

Prof. Arvind 

Agarwal 

Florida International 
University  

   

Prof. Wonbong 

Choi 

Florida International 
University  

 

Prof. Wenzhi Li 

Florida International 
University  

 

 

Prof. Bruce 

McCord 

Florida International 
University  

 



 

 

 
 
 
 
 
 

 

Friday, September 30, 2011 

 

Saturday, October 1, 2011 

7:00 am – 11:00 am Badge pick-up and Registration in EC2300 

8:00 am – 8:50 am 

E
xh

ib
its

 O
pe

n 

Plenary Lecture: Nanomedicine and Engineered Molecular Motors 

Dr. Weihong Tan, University of Florida (Panther Pit) 

9:00 am - 10:10 am 

 

Location: EC1115 

Chair: Roger LeBlanc 
Location: EC1112 

Chair: Arvind Agarwal 
Location: EC1107 

Chair: Chunlei (Peggy) Wang 

9:00 AM, Keynote (K-1) 

Novel Microscale Devices and 

Nanosensing Platforms with Applications 

in Managing Cancer 
Ram H. Datar, University of Miami 
Contributing: M. Phil. 
 

9:30 AM, Invited (I-1) 

Design and study of activatable Qdot 

based nanoprobes for biomedical 

applications 

Swadeshmukul Santra, University of Central 
Florida 
Contributing: R. N. Mitra, M. Doshi, X. 
Zhang, J. C. Tyus, N. Bengtsson, S. Fletcher, 
B. D. G. Page, J. Turkson, A. J. Gesquiere, P. 
T. Gunning, G. A. Walter 
 
9:50 AM, Invited (I-2) 

Nanotechnology: Current Status and 

Future Trends in Applied Medicine 
  Raveendran Pottathil, AccuDx, Inc. 
Contributing: M. R. Sherin 

9:00 AM, Keynote (K-2) 

Nanoparticle Reinforcement of Textile 

Polymers for Enhanced Energy Absorption  
Hassan Mahfuz, Florida Atlantic University 
Contributing: M. R. Khan 

 

9:30 AM, Invited (I-3)  

Intelligent DNA nanoswitch for highly 

efficient controlled release  

Xueji Zhang, University of Science and 
Technology Beijing 
Contributing: Y. Wen, L. Xu, L. Chen, Y. 
Song, L. Jiang 

 
 
 

9:50 AM, Invited (I-4) 

Mass transport at nanoscale  
Jin He, Florida International University 

 

9:00 AM, Keynote (K-3) 

Nanostructured Materials and Novel 

Device Architectures for Advanced 

Energy Conversion 
 Nicoleta Hickman, University of Central 
Florida 

 

9:30 AM, Invited (I-5) 

Properties and Preparation of Carbon 

Nanotube Electrode for Dye-sensitized 

Solar Cell 

Dong-Yoon Lee, Korea Electrotechnology 
Research Institute 
Contributing: S. Seo, S. Cha 
 

 

 

 

9:50 AM, Invited (I-6) 

Correlation between Morphology and 

Electronic Processes Investigated from 

Single Conjugated Polymers to their 

Materials and Devices 

Andre J. Gesquiere, University of Central 
Florida 
Contributing: Z. Hu, M. Mathew, K. Baker 

10:10 am – 10:25 am Recess 

10:25 am – 11:55 am 

10:25 AM, O-01 

 Magnetic Nanocarrier Drug Delivery to 

Treat NeuroAIDS and Opiate Addiction 
Madhavan P.N Nair, Florida International 
University 
Contributing: Z. Saiyed, S. P. Kanthikeel, S. 
Khizroev, and R. Pottathil 
 
10:40 AM,O-02 

 In vitro cytotoxicity of surface-modified 

bismuth nanoparticles  
Yang Luo, University of Central Florida 
Contributing: Z. Sun, Y. Qiao, M. Zhang, M. 
Hossain, L. Ma, M. Su 
 

 

 

 

10:25 AM, O-07 

 Multilayered multifunctional magnetic 

micelle nanoparticle (4M-NP) theranostic 

for gene therapy 
Subhra Mohapatra, University of South 
Florida 
Contributing: C. Wang 

10:40 AM, O-08 

 An Autonomous and Controllable Photo-

Driven Nano-Sized Walking Device 

Mingxu You, University of Florida 
Contributing: Y. Chen, K. R. Williams, W. 
Tan 
 
 
 

10:25 AM, Keynote (K-4) 

Engineered CNT Nanocomposites for 

High-Performance and Multifunctionality 

Zhiyong (Richard) Liang, Florida State 
University 
 
 

 

 

 

 

 

 

 

 

 

 

 

Track 1 Nanomedicine, Nanobiotechnology and Nanobioengineering 
Chairs:   Roger LeBlanc , Madhavan P.N Nair 

Track 2 Novel Nanomaterials and Devices, Chairs:  Arvind Agarwal, Won 

Bong Choi , Wenzhi Li 

Track 3 Nanotechnology for Energy Applications Chairs: Chunlei (Peggy) 

Wang 

Track 4 Nanomedicine, Nanobiotechnology and Nanobioengineering 
(Sensing Focus)  Chair: Jennifer McKenzie 

1 2 : 0 0  p m Registration and Badge Pick-Up Opens in EC 2300  

6 : 3 0  p m Opening Remarks from Provost Wartzok and Welcome Reception (Panther Pit) 

NanoFlorida 2011 
        Agenda 
 



 

 

 

 

10:55 AM, O-03 

 IR820-PEG-Diamine Nanocomplexes for 

Image-Guided Hyperthermia 

Alicia Fernandez-Fernandez, Florida 
International University 
Contributing: R. Manchanda, T. Lei, Y. 
Tang, D. Carvajal, A. J. McGoron 
 

11:10 AM, O-04                                          

One-step Facile Surface Engineering of 

Hydrophobic Nanocrystals with 

Amphiphilic DNA: A General Route to 

Water-soluble Nanocrystals  

Tao Chen, University of Florida 
Contributing: R. Wang, I. Öçsoy, Q. Yuan, 
W. Tan 
 
11:25 AM, O-05                                     

Paper based point of care testing sensor 

for DNA oxidative damage biomarker 

detection                                                
Xuena Zhu, Florida International University  
Contributing: C. Li 

11:40 AM, O-06                                   

Effects of Endothelin 3 on Biomechanics 

of Melanocytes and Melanoma Cells         

Ana Paula Benaduce, Florida International 
University                                             
Contributing: D. Lahiri, A. Agarwal, L. Kos 

11:55 AM, O-35 

 Detection of environmental and food 

contaminant mycotoxins with polymeric 

bead-based immunodetection in a 

multiplexed flow cytometry assay format 
András Székács, Hungarian Academy of 
Sciences 
Contributing: H. Bánáti, I. Székács, Á. Czéh, 
S. Tóth, J. Juracsek, B. Darvas, G. Lustyik 

 

 
 

10:55 AM,  O-09                                

Quantum transport and nanoplasmonics 

with carbon nanorings - using HPC in 

computational nanoscience                     
Mark A. Jack, Florida A & M University 

Contributing: L. W. Durivage, A. Byrd, M. 
Encinosa 

11:10 AM, O-10                               

Fabrication of multilayer plate-like 

particles by integration of microcontact 

printing and layer-by-layer assembly for 

biomedical applications 
Peipei Zhang,  FAMU- Florida State 
University 
Contributing: J. Guan 

11:25 AM, O-11                              

Nanomechanical properties of ultrathin 

epitaxial Scandium Oxide                          
Mina Hanna, University of Florida                               
Contributing: Curtis Taylor 

11:40 AM, O-12                                         

Synthesis and field emission properties of 

vertically aligned carbon nanotube arrays  

Suman Neupane, Florida International 
University                                            

Contributing: W. Li 

 

 

 

10:55 AM, Invited (I-7) 

Performance Comparison of Enzymatic 

Biofuel Cells Using Graphene Nanosheet 

and Carbon Nanotubes Materials 
Chang Liu, Florida International University 
Contributing: S. Alwarappan, C. Li 

 

 
11:10 AM,  O-13 

Plasma Sprayed Titanium Oxide-Carbon 

Nanotube Composite Coating for Dye 

Sensitized Solar Cells  
Cheng Zhang, Florida International 
University 
Contributing: U. Chaudhary, S. Das, S. 
Thomas, A. Agarwal 

11:25 AM, O-14 

Preparation and Characterization of 

Nanophase Pt and Pt-Alloy Cocatalysts for 

Solar Hydrogen Production  

Cunping Huang, University of Central 
Florida 

 

11:40 AM, O-15 

 Application of Nanoconfinement for 

Rehydrogenation of Ammonia Borane as a 

Hydrogen Storage Material  
Yongzhou Sun, Florida International 
University 

Contributing: J. Chen, V. Drozd, S. Najiba 

11:55 AM, O-16 

 A comparative study on capacitive 

properties of Graphene-Polyaniline 

derivatives as electrode materials for 

electrochemical supercapacitors 
Punya A. Basnayaka, University of South 
Florida 
Contributing: M.K. Ram and A. Kumar 

 

12:00 pm – 2:00 pm 
 

Lunch and Poster Session (Panther Pit) 
 

2:00 pm – 3:25 pm 

 

Location: EC1115 
Chair: Madhavan P.N Nair 

Location: EC1112 
Chair: Won Bong Choi, Wenzhi Li 

Location: EC1107 
Chair: Jennifer McKenzie 

2:00 PM, Keynote (K-7) 

Quantification and structure evaluation 

of protein adsorbed at defined interfaces 

utilizing a whispering gallery mode 

sensor 
James Hickman, University of Central 
Florida 
 

2:30 PM, O-28 

 Cerium Oxide Nanoparticles Scavenge 

Peroxynitrite and Protect Neurons 

Against Reactive Nitrogen  Species 

Related Cell Death 

Janet M. Dowding, University of Central 
Florida 
Contributing: W. Song, A. Karakoti, A. 
Kumar, A. Kim, S. Lubitz, K. Bossy, B. 
Bossy, S. Seal, M. Ellisman, G. Perkins, 
W.T. Self, E. Bossy-Wetzel 
 

 

2:00 PM, Keynote (K-6) 

Crystal Engineering of Organic and Metal-

Organic Materials 
Mike Zaworotko, University of South Florida 
 

 

 

 

2:30 PM, Invited (I-8) 

Lanthanide Doped III-V Semiconducting 

Nanoparticles via Hydrothermal Methods 
Daniel de Lill, Florida Atlantic University 
Contributing: N. E. Greig 

 

 

 

 

 

 

 

2:00 PM, Keynote (K-5) 

Nano-Cell Theranostics: Potential for Lung 

Disease Applications 
Shyam S. Mohapatra, University of Miami 
 
 

 

 

2:30 PM, Invited (I-10) 

New Optical Nanoprobes for Biomedical 

Applications 
Sapna Deo, University of Miami 
Contributing: D. Broyles, E. Hunt, M. Kumar, 
A.  Melchior, D.  Zhang, P. Daftarian, S. 
Daunert 

 

 

 

 

 



 

 

 

 

2:45 PM, O-29: 

Iron Oxide Nanoparticle Labeling of 

Cells in the Context of Heart Valve 

Tissue Engineering 
Catalina Martinez, Florida International 
University 
Contributing: A. Henao, K. Padgett, S. 
Ramaswamy 

3:00 PM, O-30 

 Biocompatibility study of Electrospun 

Micro-to-Nanometer fibers of Poly 

(glycerol dodecanoate)  
Xizi Dai, Florida International University 
Contributing : Khadija Kathiria, Yen-Chih 
Huang 

 

 

2:50 PM, Invited (I-9) 

Tip-Based Nanoscale Fabrication and 

Characterization for Energy Efficient 

Products and Manufacturing 
Curtis Taylor, University of Florida 
 
 

 

 

3:10 PM, O-23 

Highly reactive Pd/Fe bimetallic nanotubes: 

preparation, characterization, and catalytic 

degradation of polychlorinated biphenyls 
Elsayed M. Zahran, University of Miami 
Contributing: D. Bhattacharyya, L. G. Bachas 

 

 

2:50 PM, O-17 

Impedance Spectroscopy for Monitoring 3D 

Cell Cultures 

Frank Alexander, Jr., University of South 
Florida 
 

 

 

 

3:05 PM, O-18 

Hybrid Nanoflowers: A Single Platform for 

Targeting, Sensing and Analysis 

Ismail Ocsoy, University of Florida 
Contributing: B. Gulbakan, M. I. Shukoor, X. 
Xiong, E. Yasun, G. Zhu and W. Tan 

 Recess 3:15-3:30 pm Recess 3:25-3:40 pm Recess 3:20-3:35 pm 

3:15 pm – 3:40 pm 

 

3:30 PM, O-31 

A confocal Raman microscopy study of 

cell penetrating peptide uptake in live 

melanoma cells 
Andrew C. Terentis, Florida Atlantic 
University 
Contributing : J. Ye, S. A. Fox 
 

3:45 PM, O-32 

Electrospinning of Genetically 

Engineered Elastine like Polypeptide for 

Potential Biomedical Application 

Dhan B. Khadka, University of South 
Florida 
Contributing : J. Devkota, M.l C. Cross, P. 
Koria and D. T. Haynie 
 

4:00 PM, O-33 

 Hydroxyapatite nanoparticles permit 

improved integration of hydrogel to bone 
Rupak Dua, Florida International 
University 
Contributing : D. Lahiri, J. Centeno, A. 
Agarwal, S. Ramaswamy 

4:15 PM, O-34  

Immunophenotypic analysis of 

peripheral blood mononuclear cells 

(PBMC) treated in vitro with micro and 

nano silicone particles 
Sudheesh Pilakka Kanthikeel. Florida 
International University 
Contributing: N. Nair, A. Yndart, J. Hong, 
S.Khizroev, MPN Nair 

3:40 PM, O-24 

Synthesis of high-value cycloalkynes for 

metal-free azide–alkyne cycloaddition 

Gregory B. Dudley, Florida State University 
 

 

 

 

3:55 PM, O-25 

ZnO nanowires hydrothermally grown on 

ALD thin film: Influence of the seeding 

layer 

Mikhail Ladanov, University of South Florida 
Contributing: P. A. Amaris, P. Villalba, 
G.Matthews, M.K. Ram, J. Wang, A. Kumar 
 

 

4:10 PM, O-26 

 Study of interaction of surface modified 

ZnO nanomaterial with humic acid 
Srijita Basumallick, University of Central 
Florida 
Contributing : S. Bolyard, D. Reinhart, S. 
Santra 
 

4:25 PM, O-27 

Synthesis and characterization of colloidal 

CuAlS2, CuAlSe2 and 

CuAlTe2 nanocrystals 
Aby Cheruvathoor Poulose, Toyo University 
Contributing: S. Veeranarayanan, Y. Yoshida, 
T. Maekawa, D. S. Kumar 

3:35 PM, O-19 

 Nanoparticle-enabled Dynamic Light 

Scattering Assay (NanoDLSay™) as a 

powerful tool for chemical and biological 

detection and analysis 
Qun Huo, University of Central Florida 
 

 

3:50 PM, O-20 

 An exonuclease III and graphene oxide-

aided assay for DNA detection 
Lu Peng, University of Florida 
Contributing: Z. Zhu, Y. Chen, D. Han, W. 
Tan 

 
 

4:05PM, O-21 

Sensitive and Label Free Raman Detection 

and the Yeast Cellular Uptake of Colloidal 

Silver Nanosphere for In-vivo SERS 

Quantification of Caspase-3 Proteins 
Joshy F. John, Florida International University 
Contributing: V. Bhardwaj, S.Srinivasan, A. J. 
McGoron 
 

4:20PM, O-22 

Boron-doped nanocrystalline diamond: 

characterization and electrochemical 

application 
Jorge Lara, University of South Florida 
Contributing: M. Ram, A. Kumar 

 
 

 

 

 

 

 

 

  



 

 

Poster Session (Panther Pit) 

Nanomedicine, Nanobiotechnology and Nanobioengineering 

P-01: Electronic transport in DNA segments with diluted base E.L. Albuquerque, Universidade Federal do Rio Grande do Norte 

P-02: Self-Organizing Silanized Semiconductor CdSe(ZnS) Quantum Dots at the Air-Water Interface Nicholas Crawford, University of Miami 

P-03: Genetically-Engineered Elastin-like Polypeptides in Nanofiber Electrospinning Jagannath Devkota, University of South Florida 

P-04: Interaction of arsenate and arsenite with iron oxide nanoparticles: sorption kinetics and isotherm studies Dionne Dickson, Florida International University  

P-05: Nanoparticle-enabled integrated capture, detection and killing of circulating tumor cells Hanyu Fu, University of Central Florida 

P-06: The Current-Voltage curves in polypeptides U.L. Fulco, Universidade Federal do Rio Grande do Norte 

P-07: Growth and Finite Element Modeling of Zinc Oxide Field Effect Transistor for Biosensing Applications Jorge L Gomez, University of Miami 

P-08: FEM Analysis of Gold Nanoparticle Heating for Cancer Cell Lysis Daniel Gonzalez, University of Miami  

P-09:  Growth Kinetics of Pd Metal Catalyzed Silica Nanowires Eric Huey, University of South Florida 

P-11: Near-infrared Imaging (NIR) loaded polymeric nanoparticles: In vitro studies Tingjun Lei, Florida International University 

P-12: Biofunctionalization of Electrospun poly(3-hydroxybutyrate-co-3-hydroxyvalerate) Nanofibers for Improved Pancreatic Islet Transplantation Ritu S. 
Linhart, University of Virginia 

P-13: Synthesis, characterization and antibacterial activity of copper loaded core-shell silica nanoparticles Pavithra Maniprasad, University of Central Florida 

P-14: Synthesis and Characterization of Silver ions embedded Silica Nano-Gel and its Antibacterial Applications Roseline Menezes, University of Central 
Florida 

P-15: Silicone nanoparticles do not induce immune responses by naïve human peripheral blood mononuclear cells (PBMC) Narayanan Nair, Florida 
International University 

P-16: Application of Whole Cell Based Biosensors for Bacterial Quorum Sensing Molecules in Inflammatory Bowel Disease Gregory O'Connor, University of 
Miami 

P-17: High throughput DNA damage assay based on high density cell array Yong Qiao, University of Central Florida 

P-18: Fabrication of Epinephrine Nanoparticles Using Microfluidizer Processor for the Treatment of Anaphylaxis Mutasem Rawas-Qalaji, Nova Southeastern 
University 

P-19:  Visual Quantification and Sensitivity Enhancement of Gold Nanoparticles Based Melamine Detection Facilitated by Salt Titration Thien Tran, University 
of Miami  

P-20: In-vitro Study of the Toxic Effects of Nanodiamond-Polyaniline Nanocomposite on HEK Cell Line,  Pedro Villalba, University of South Florida 
 
P-21: Branched Polymer Models and the Mechanism of Multilayer Film Buildup Pradeep Waduge, University of South Florida 

P-22:  The Hydrogen effects, Conformations and Relative Binding Energies of Metal-Amino Acid: Anionic Complexes Determined by Ab Initio Calculations 
Yu-Chuan Yang, National Dong Hwa University 

P-23: Aptamer conjugated Gold/Silver Nanorods for Rare Protein Enrichment and Detection Emir Yasun, University of Florida 

P-24: Heterogeneous Immuno Rolling Circle Amplification for Protein Detection Leiji Zhou, University of Florida 

P-43: Biodegradable Polymer Coated Metal Alloys for Cardiovascular Applicationsm, Sushma Amruthaluri, Florida International University 

P-44: Enhanced Corrosion Resistance and Biocompatibility of Ternary Ni-Ti alloys, Smit Pandya, Florida International University 

P-45: Mechanical and Biocompatibility Studies of Biodegradable Alloys, Puneet Gill, Florida International University 

P-46: Biocompatibility Studies on Nano Textured Biodegradable Polymer-Coated Titanium Alloys for Implant Applications, Chandan Pulletikurthi, Florida 
International University 

P-49: Surface-enhanced Raman analysis of benzodiazepines using gold colloidal dispersions, Erica L. Doctor, Florida International University 

 

 



 

 

Novel Nanomaterials and Devices  

P-25: Micromachined Vertical Coaxial Probes for Nanoscale Device Characterization Justin Boone, University of South Florida   

P-26: How to Create a Laboratory Focused Nanoscience and Nanotechnology Minor Program James R. Brenner, Florida Institute of Technology   

P-27: High Field Emission from (Individual and Stacked Layers) 3D Carbon Nanotube Based Field Emitters Sri Divya Chichula, Florida International University 

P-28: Nanostructured gold particles modified-polyaniline nanords based biosensor for prostate cancer screening Abhishek Dey, University of South Florida   

P-29: Linear PEI nanoparticles as efficient pDNA/siRNA carriers Ritu Goyal , Institute of Genomics & Integrative Biology, Delhi University 

P-30: Noble metals nanoparticles. Synthesis and stabilization by block copolymers Angel Leiva, Pontificia Universidad Católica de Chile 

P-31: A computational study of the functionalization of single-walled carbon nanotubes with macromolecules Olayinka Ogunro, Clark Atlanta University  

P-32:  Biocompatibility Assessment of Carbon Nanotube-Cobalt Chromium Composites Arvind Parsan, Florida International University 

P-33: Research on the manufacturing of high purity colloidal silica abrasive with improved ion exchange method Fei Qin, Shanghai Xinanna Electric Technology 
Co.  

P-34: Clipper behavior in gradient NiO thin films Rudraskandan Ratnadurai, USF 

P-35: Evaluation of Single-wall Carbon Nanotube/ Buckypaper Interlayer Position in Carbon Fiber Reinforced Composites Brandon Richard, University of 
South Florida   

P-36: DNA-mediated formation of tailorable interior nano-scale gap for constructing core/shell nanostructures Erqun Song, University of Florida   

P-37:  A Real-Time, Automated Microfluidic System for Cortisol Detection Abhay Vasudev, University of South Florida   

P-47:  Composite conducting polymer materials: Structure-Function relationships at the nanoscales, Mona Mathew, University of Central Florida    

 

Nanotechnology for Energy Applications Poster Session 

P-38:  Current Trends In Micro and Nanotechnology-Based Energy Harvesting Michael Celestin, University of South Florida    

P-39:   Application of response surface methodology (RSM) to optimize the stability of titanium dioxide nanofluid by UV-VIS Spectrophotometer Azadeh 
Ghadimi, University of Malaya 

P-40:  Synthesis of thermoelectric PbTe nanoparticles by solvothermal and hydrothermal route Kamal Kadel, Florida International University  

P-41:  An efficient Li-Ion Battery Anode Based on 3D Carbon Nanotubes Structure Chiwon Kang, Florida International University  

P-42:  Novel Electrode Stabilization technique of Graphene-Polyaniline nanocomposite Electrodes using Dielectrics for Battery Applications Supriya Ketkar, 
University of South Florida    

P-48:  Enhancement of Charge Transfer Efficiency of Large Scale Graphene for Triiodide Reduction in Dye-Senstized Solar Cells, Santanu Das, Florida 
International University 
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PLENARY LECTURE 

Nanomedicine and Engineered Molecular Motors 

Weihong Tan 

tan@ufl.edu 

Center for Research at the Interface of Bio/nano, Department of Chemistry and Department of Physiology and Functional 
Genomics, Moffitt Cancer Center and Shands Cancer Center, UF Genetics Institute and McKnight Brain Institute, 
University of Florida, Gainesville, Florida, USA 

In this talk, I will first talk about the innovative applications of bionanotechnologies and nanomaterials in 
bioanalysis and biomedicine.  We will cover a variety of nanomaterials and their applications as signaling 
elements, imaging probes and drug delivery carriers.  I will also discuss our effort in developing DNA 
nanomotors which can be useful in molecular motion and energy harvesting. These results will be mainly 
from my own lab’s work in preparing nanomaterials, developing bioconjugation methodologies, devising 
unique applications to biological and biomedical systems and in molecular engineering DNA nanomotors. 
I will then discuss the great opportunities provided by bionanotechnology and its potential in biomedicine 
and bioanalysis. In the end, I will give my personal perspectives about the challenges this field is facing 
today.  
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KEYNOTE SPEAKERS 

K-1 Novel Microscale Devices and Nanosensing Platforms with Applications in Managing 

Ram H. Datar 

RDatar@med.miami.edu 

Co-Director, Biomedical nanotechnology Institute of University of Miami, Associate Professor of Pathology, Miller 
School of Medicine, Miami, Florida, USA 

With the advent of microfabrication and nanoscale sensor development, the potential for introduction of 
paradigm-shifting novel technologies in medicine is around the corner. Our laboratory has been actively 
engaged in two of the key areas, detection of metastatic cancer cells in patient blood and sensitive 
detection of diagnostic serum cancer biomarkers, both of which will be discussed.  

The most important determinant of prognosis and management of cancer is the presence or absence of 
metastasis. Recent advances in technologies aimed at enriching rare circulating tumor cells (CTC) have 
demonstrated CTC detection and enumeration is a useful tool in assessing prognosis and monitoring 
therapeutic response.  The current methods are, however, limited by difficulties with sensitivity, 
specificity, efficiency, and high costs.  We have developed a novel parylene-based portable microfilter 
device for CTC capture from cancer patient blood samples, their enumeration, and characterization. This 
portable microdevice will be clinically relevant for research and during patient therapy, thus essentially 
serving as a “liquid” biopsy, allowing better management and treatment of cancer patients. 

One of the significant current barriers to effective disease management is our dependence of serum 
biomarker assays such as ELISA that requires hundreds of microliters of serum samples, involve multiple 
procedural steps and necessarily need expensive fluorescently labeled detection reagents. All of these 
factors translate into higher costs for healthcare. We have been involved in developing fully integrated 
and user-friendly field effect transistor (FETs) based on nanowire, nanotube and nanoribbon biosensors 
that could detect multiple serum biomarkers sensitively and specifically, using a fraction of serum 
volumes and with significantly lesser cost. These sensor arrays have a potential to be easily used by 
healthcare workers and physicians to monitor therapeutic efficacy in a cost-effective and time-efficient 
manner. Obviously, given the very general applicability of these sensor arrays to all serum-based 
biomarker testing, this capability of multiplexed serum-based nanosensing can be extended to numerous 
other diseases that can be monitored based on serum testing, such as cardiovascular diseases, infectious 
diseases and neurological disorders, just to name a few. 

Contributing Authors: M. Phil. 
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K-2  Nanoparticle Reinforcement of Textile Polymers for Enhanced Energy Absorption 

Hassan Mahfuz  

hmahfuz@fau.edu  

Nanocomposites Laboratory, Florida Atlantic University, Boca Raton, FL 33431 

Polymer fibers such as Nylon, Polyester, Polyethylene, Kevlar, and Spectra have wide range of industrial 
applications. From light weight armor to automotive bumpers, tires, air bags, to drug delivery, tissue 
engineering, and wound dressing, polymeric fibers have ever increasing demands. In most of these 
applications, the elastic energy storage capacity of these fibers would be an important property. A key 
parameter to quantify this energy is the normalized velocity of the fiber which depends on the strength, 
fracture strain, density and modulus of the fiber. Normalized velocity is essentially the cubic root of the 
product of toughness and tensile wave speed of the fiber. Normalized velocities for commercial fibers 
such as Nylon-6, Spectra, Kevlar, and Dyneema lie between 500 and 800 m/sec. To revolutionize energy 
absorption and subsequent dissipation, normalized velocity must be doubled, tripled, or even quadrupled. 
Nanoparticle reinforcement and polymer hybridization offer a unique opportunity to accomplish such 
goals. The strength and modulus of Nylon – a polyamide based fiber, is one order lower than that of 
Spectra – a polyethylene based fiber. On the other hand, fracture strain of Nylon is one order higher than 
that of Spectra. Molecular structures of Nylon and Spectra are such that one provides higher elongation 
while the other contributes to strength and modulus. If these two polymers can be blended into one 
precursor, fibers with very high elastic energy will be a reality. From quantum energy concept, this 
exchange of molecular features is possible since both polymers transition from liquid to solid over a wide 
range of temperatures allowing an opportunity to exchange such features. However, blending alone is not 
enough to increase normalized velocity; hence infusion of CNTs is also considered. This strategy of 
coupling nanoscale inclusion with polymer hybridization is expected to increase normalized velocity 
substantially.   

In this investigation, we have blended Nylon-6 with ultrahigh molecular weight polyethylene (UHMWPE) 
to develop a hybrid polymer precursor. To enhance strength and modulus further, we have infused single-
walled carbon nanotubes (SWCNTs) into the blended polymer. Hybridized fibers were processed using a 
solution spinning method coupled with melt mixing and extrusion. A phenomenal increase in strength, 
modulus, and fracture strain of UHMWPE fiber by 103%, 219%, and 108%, respectively has been 
observed. This processing also resulted in 441% and 88% increase in toughness and normalized velocity. 
Nylon-6 caused increase in intercrystalline amorphism inducing plasticity, while SWCNTs shared the 
load and co-continuously deformed – both contributing to significant improvement in toughness and 
strength that we have observed. Differential scanning calorimetry (DSC), x-ray diffraction (XRD), and 
scanning electron microscopy (SEM) studies have shown that changes in percent crystallinity, rate of 
crystallization, crystallite size, alignment of nanotubes, and sliding between polymer interfaces were 
responsible for such enhancement. Details of nanoparticle infusion, fiber processing, thermal and 
mechanical characterization, and elastic energy evaluation will be presented. 

Contributing Authors: Mujib R. Khan 
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K-3  Nanostructured Materials and Novel Device Architectures for Advanced Energy Conversion  

Nicoleta Sorloaica-Hickman  

nhickman@fsec.ucf.edu  

Florida Solar Energy Center 1679 Clearlake Road Cocoa, FL 32922-5703 

The unique physical properties of the nanostructures associated with novel fabrication and 
characterization technologies give rise to new opportunities for high efficiency Photovoltaic (PV) and 
Thermoelectric (TE) devices. However, designing such devices are essentially limited by the choice of the 
nanomaterials and their ability to form stable solid compounds. Our methods to develop and build novel 
high efficiency PV and TE devices is to find a route to combine a variety of organic and/or inorganic 
compounds that are normally physically and/or chemically incompatible with each other and then 
determine how to integrate these materials into efficient functioning devices. In this talk, specific 
examples of mixed organic/inorganic nanostructured materials and PV and TE device  architectures 
currently being investigated at the Florida Solar Energy Center will be presented with the view towards 
high efficiency non-conventional device architectures for energy harvesting. 

 

K-4           Engineered CNT Nanocomposites for High-Performance and Multifunctionality 

Zhiyong (Richard) Liang  

liang@eng.fsu.edu  

Florida State University, 2525 Pottsdamer Street, Tallahassee, FL 32310 

Carbon nanotubes (CNTs) possess excellent mechanical properties, thermal and electric conductivity, and 
other exceptional and unique characteristics. However, the performance of the resultant CNT composites 
in the literature is far below expectations. Four main factors determine the mechanical and electrical 
properties of CNT composites: 1) dispersion of nanotubes, 2) interfacial bonding between the nanotube 
and matrix, 3) aspect ratio for load transfer, and 4) alignment of the nanotubes for optimizing mechanical 
and electrical properties. The research team at Florida State University have conducted systematical 
studies on these key issues toward improving CNT composite properties, including improving dispersion 
and alignment, using SWNTs and MWNTs with large aspect ratios to enhance load transfer, developing 
unique epoxidation functionalization to improve interfacial bonding, and utilizing resin prepreg processes 
to achieve high loading for improving mechanical properties. In this effort, we used CNT thin film or 
buckypaper to tailor nanostructures and dramatically improve handability for potential scale-up 
production. The resultant buckypaper composites demonstrate mechanical performance comparable to or 
exceeding state-of the-art carbon fiber composites (CFRPs) for potential high-performance and 
multifunctional structural applications for aerospace, medical and sporting goods industries. For example, 
using millimeter-long (1-2 mm) and small diameter (3-8 nm) MWNTs, the team successfully stretched 
the nanotube sheet to align up to 80% of the nanotubes. The resulting tensile strength, Young’s modulus 
and failure strain of the functionalized and aligned CNT composites were 3,252 MPa, 279 GPa and 1.6%, 
respectively. Normalized to 60% reinforcement volume fraction, the tensile strength of our nanotube 
composites was 10-20% higher than the state-of-the-art, high-strength aerospace-grade structural CFRPs. 
The Young’s modulus was 2x greater than typical CFRP systems. Addition to those breakthroughs in 
structural performance, exceptional high electrical conductivity, unique actuation and fire retardant 
properties are very attractive for developing high-performance multifunctional composite materials. This 
effort is sponsored by AFRL, AFOSR and ONR. 
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K-5          Nano-Cell Theranostics: Potential for Lung Disease Applications  

Shyam S. Mohapatra  

smohapat@health.usf.edu  

USF Nanomedicine Research Center. Department: Internal Medicine 

The term ‘theranostics’ refers to highly specific medical interventions at the nanoscale for diagnosing, 
treating and/ or preventing diseases. It involves the creation and application of nanobiomaterials and 
devices at the molecular level with potential uses in personalized therapy. The last few years have seen 
rapid advances in the development of molecular diagnostic tests in tandem with targeted therapeutics-
theranostics. This presentation will review the state-of-the-art in theranostics discovery, development, the 
progress made and challenges in their translation from the laboratory to the clinical realm with special 
emphasis on a newly developed nano-cell theranostic platform and its application to lung diseases. The 
potential use of theranostics as companion diagnostics in personalized medicine will also be discussed. 
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K-6             Crystal Engineering of Organic and Metal-Organic Materials 

Mike Zaworotko  

xtal@usf.edu  

Department of Chemistry, The University of South Florida, 4202 E. Fowler Avenue, CHE205, Tampa, Florida, 33620, 
USA   

That composition and structure profoundly impact the functional behavior of crystalline solids has 
provided impetus for exponential growth in the field of crystal engineering over the past 20 years.  This 
lecture will address how crystal engineering has evolved from its original focus upon design to the control 
of properties in important classes of materials such as pharmaceuticals and porous nanomaterials. The 
historical development of crystal engineering will be summarized before recently delineated but 
evolutionary strategies for the generation of two classes of multi-component materials will be addressed: 

• Pharmaceutical cocrystals have emerged at the preformulation stage of drug development because their 
modular and designable nature facilitates discovery of a wide range of new crystal forms of active 
pharmaceutical ingredients, APIs, with changed physicochemical properties. Two pertinent issues will be 
addressed in this context:  

How to choose a cocrystal former library. New ideas about cocrystal former libraries will be presented 
including the use of nutraceuticals, zwitterions and inorganic salts. The “solubility effect” of cocrystals. 
The dissolution profiles of several classes of cocrystals that remain stable for >24hours in water have 
been measured in our laboratory. We shall address whether or not the solubility of the cocrystal correlates 
with cocrystal former solubility, cocrystal melting point or the supramolecular synthons that sustain the 
cocrystal. 

•  Metal-Organic Materials (MOMs) that are built from metal or metal cluster “nodes” and organic 
“linkers” have captured the imagination of materials scientists because they are amenable to crystal 
engineering and they offer unprecedented levels of porosity. MOMs that contain two or more cages will 
be highlighted in the context of separations and catalysis. In the case of the former, the functionality of 
the walls of the MOMs profoundly influences uptake of gases or exchange of small organic molecules. In 
the case of oxidation catalysis, MOMs that contain encapsulated porphyrins exhibit enhanced stability and 
size selectivity when compared to the reaction conducted with the same catalyst in solution. Such MOMs 
have the potential to be used in the context of fine chemicals synthesis, environmental remediation 
(including carbon capture) and for the controlled release of drugs. 

To summarize, this lecture will emphasize how crystal engineering has reached the “end of the 
beginning”, i.e. practical considerations now guide the design of pharmaceutical cocrystals and MOMs, 
rather than vice-versa. However, this does not diminish the importance of design at the molecular level. 
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K-7             Quantification and structure evaluation of protein adsorbed at defined interfaces    

  utilizing a whispering gallery mode sensor 

James Hickman  

jhickman@ucf.edu  

Professor, Nanoscience Technology, Chemistry, Biomolecular Science and Electrical Engineering Head, Hybrid Systems 
Laboratory, NanoScience Technology Center, University of Central Florida, 12424 Research Parkway, Orlando FL 32828, 
USA. 

We have constructed a whispering gallery mode (WGM) sensor system to monitor the adsorption of 
protein to alkysilane self-assembled monolayers (SAMs) at solution concentration levels where 
measurements were unattainable with other techniques. The adsorption of protein was quantified by 
monitoring the change in the optical resonance frequency of a silicananosphere as protein accreted to the 
functionalized sensor surface. The adsorption of dilute solutions (1 �g/ml or less) of fibronectin (FN) on 
alkylsilane SAMs was studied as a model system, and it was found that FN adsorbed at unexpectedly high 
and biologically relevant surface densities. Standard adsorption models were then fitted to the 
experimental data to interpret the kinetics observed.  The protein adsorption results, which indicated that 
an amine containing surface and a fluorinated surface adsorbed the same amount of FN, were then tested 
by culturing neurons and myocytes on the surfaces. Cells thrived on the amine surface, but not on the 
fluorinated modified surface. A PEG surface did not adsorb an appreciable amount of FN and did not 
support cell growth. The combination of WGM sensor measurements for protein adsorption quantitation, 
modeling, and cell culture studies allowed us to make determinations about the protein confirmation on 
the surface and its effect on cell survival. The high sensitivity and simplicity of the WGM biosensor, 
combined with its ability to quantify the adsorption of any dilute protein in a label-free assay, establishes 
the importance of this technology for biomaterial derivitization for implants and surfaces for cell culture. 

 

INVITED SPEAKERS 

I-1  Design and study of activatable Qdot-based nanoprobes for biomedical applications  

Swadeshmukul Santra 

ssantra@mail.ucf.edu 

NanoScience Technology Center, Department of Chemistry and Biomolecular Science Center, University of Central 
Florida, 12424 Research Parkway, Suite 400, Orlando, FL 32826 

Extensive nanotech-enabled research activities have shown good promise towards developing tools for 
ultrasensitive imaging of cancer cells and targeted delivery of therapeutic drugs. A number of recent 
research articles related to design and study of engineered nanoparticles with integrated 
multimodality/multifunctionality have demonstrated the proof-of-the-concept. For example, multimodal 
nanoparticles integrated with optical and magnetic imaging modalities have shown to facilitate pre-
operative cancer diagnosis by MRI and optical based imaging. These multimodal nanoprobes have 
potential to provide intra-operative surgical guidance by optically demarcating tumor tissue from healthy 
tissue and to track tumor metastasis. However, limited studies have been reported on design and 
fabrication of nanoparticle probes for detection of intra-cellular biomolecules or intra-cellular 
biomolecule assisted delivery of therapeutic agents. In my talk, I will discuss design and study of 
activatable CdS:Mn/ZnS Qdot based multimodal/multifunctional nanoprobes targetable to cancer cells 
and their intracellular environment. The flexibility of nanoprobe design platform is expected to enable 
fabrication of similar probes for other diseased cell types. 

Contributing Authors: Rajendra N. Mitra, Mona Doshi, Xiaolei Zhang, Jessica C. Tyus, Niclas Bengtsson, Steven Fletcher, 
Brent D. G. Page, James Turkson, Andre J. Gesquiere, Patrick T. Gunning, Glenn A. Walter 
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I-2  Nanotechnology: Current Status and Future Trends in Applied Medicine   

Raveendran Pottathil  

accudx@aol.com  

AccuDx Corporation, Hwy A1A, Satellite Beach, Florida 32937 

Many distinctive and potentially useful phenomena and properties emerge as size approaches the 
nanoscale level. These include transport properties (momentum, energy and mass) that extend from a 
continuum description to a molecular description.  Similarly, the optical, electrical, magnetic and 
chemical properties tend from a classical to a quantum description.  By manipulating the matter on a 
nanometer scale and taking advantage of changes in the physical properties, it is possible to develop 
nanoscale devices and materials that provide new capabilities, tools and technologies.  Recent advances in 
nanotechnology with respect to material sciences, micro fabrication technologies and integrated device 
platforms have enlarged the application from integrated circuits to biological and medical areas. Current 
active research and development areas include Nanocapsules, Nanocrystals, miniaturized diagnostic 
devices with multiplexing capabilities, micro fluidic valves, miniaturized chemical reactors, encapsulated/ 
nanoparticle modified drugs, drug delivery systems that incorporate nanostructures for transdermal, 
pulmonary and oral delivery of complex pharmaceutical and therapeutic molecules.  The review will 
cover a) current status of nanotechnology, b) materials used in the synthesis of nanostructures, c) tools 
used in nano-synthesis d) application of nanotechnologies in medical diagnosis, drug delivery, e) 
nanotechnology based security/ anti-counterfeiting and nano-optics.   Advances in the areas of in vitro 
diagnostic applications will be detailed with special emphasis on Point-of-Care. 

Contributing Authors: Mridula R. Sherin 
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I-3  Intelligent DNA nanoswitch for highly efficient controlled release  

Xueji Zhang  

zhangxueji@ustb.edu.cn  

Research Center for Bioengineering & Sensing Technology, University of Science and Technology Beijing, Beijing 
100083, China 2 Beijing National Laboratory for Molecular Sciences (BNLMS), Key Lab of Organic Solids, Laboratory 
of New Materials, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China  

Extensive nanotech-enabled research activities have shown good promise towards developing tools for 
ultrasensitive imaging of cancer cells and targeted delivery of therapeutic drugs. A number of recent 
research articles related to design and study of engineered nanoparticles with integrated 
multimodality/multifunctionality have demonstrated the proof-of-the-concept. For example, multimodal 
nanoparticles integrated with optical and magnetic imaging modalities have shown to facilitate pre-
operative cancer diagnosis by MRI and optical based imaging. These multimodal nanoprobes have 
potential to provide intra-operative surgical guidance by optically demarcating tumor tissue from healthy 
tissue and to track tumor metastasis. However, limited studies have been reported on design and 
fabrication of nanoparticle probes for detection of intra-cellular biomolecules or intra-cellular 
biomolecule assisted delivery of therapeutic agents. In my talk, I will discuss design and study of 
activatable CdS:Mn/ZnS Qdot based multimodal/multifunctional nanoprobes targetable to cancer cells 
and their intracellular environment. The flexibility of nanoprobe design platform is expected to enable 
fabrication of similar probes for other diseased cell types. 

Contributing Authors: Yongqiang Wen, Liping Xu, Linfeng Chen, Yanlin Song, Lei Jiang 
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I-4  Mass transport at nanoscale 

Jin He 

hejin20@gmail.com  

Physics department, Florida International University 

Novel and unique electronic and ionic transport phenomena often arise at nanoscale. Recently, we have 
developed methods to integrate both transport behaviors into one nanodevice, which can be used for a lot 
of applications, such as chemical and biological sensors, energy conversion and storage device, new 
analytically tools, programmable drug delivery device and single molecule DNA sequencing device. In 
this talk, I will present our research on the carbon nanotube (CNT) based nanofluidics. CNT based 
nanofluidics have attracted enormous interests both in simulations and experiments in the last decade 
because of the excellent electrical properties of CNT as a nanoscale electrode and the exciting geometry 
of CNT as a fluid conduit. We have fabricated devices to systematically study the ionic transport through 
individual CNT. The excellent nanoscale electronic and ionic transport properties of CNT make it an ideal 
candidate for “electrofluidics” devices.  I will present our preliminary results in this direction. We have 
also demonstrated that ionic transport through a SWCNT can be effectively controlled by a gate electrode. 
The ionic signature during the translocation of small molecules and single-stranded DNAs through 
individual SWCNT will also be discussed. 

 

I-5  Properties and Preparation of Carbon Nanotube Electrode for Dye-sensitized Solar Cell  

Dong-Yoon Lee 

dylee@keri.re.kr 

Nano-Hybrid Energy Materials Research Center of Korea Electrotechnology Research Institute, 641-120 Sungju-dong 28-
1, Changwon City, Kyungnam, R. of Korea 

Carbon nanotube (CNT) electrodes have been developed to replace Pt counter electrode of dye-sensitized 
solar cell (DSSC). DSSCs have attracted considerable attention as low-cost and functional photovoltaic 
devices. Its commercialization has been delayed by some problems such as low efficiency, high price of 
several materials and bad durability in large area module. New materials including organic dyes, solid 
electrolyte, advanced nano-titania and none-Pt counter electrode have been suggested to solve these 
problems. Pt is generally used as counter electrode for DSSC. However, new catalyst for counter 
electrode should be developed to replace Pt because of high price, low surface area and high 
manufacturing temperature of Pt. Especially new materials have to high efficiency, high flexibility and 
low temperature process for flexible DSSC using plastic substrates. CNT is a best candidate for this 
purpose because it has high catalytic activity, high electric conductivity, high surface area exceeding Pt, 
and the possibility of low temperature wet manufacturing process. In order to adopt CNT in DSSC, first 
of all, we have to enhance dispersion ability in moderate solvent for homogeneous coating on the surface 
of substrates such as TCO glass or plastic, and then have to increase catalytic activity for obtaining good 
efficiency. We developed highly activated CNT catalyst and succeeded replacing Pt counter electrode. 
Dispersion in solvent and catalytic activity was cured by chemical and heat treatment of multi-wall CNT 
(MWCNT). It was shown that MWCNT having good catalytic activity had the high density of defects by 
observation of TEM structure, while general non-active CNTs had well defined  crystallographic structure. 
Well prepared CNT electrode brought good solar cell efficiency equal to Pt and, sometimes higher than Pt 
with commercial electrolyte. We investigated by electrochemical impedance spectroscopy (EIS) the 
reason why CNT could show this good performance. We concluded that the matching of reaction rate in 
interfaces between cell components including TiO2/dye and iodide redox couple/counter electrode surface 
affected entire solar cell performance. The comparison of catalytic effect between CNT and graphene was 
theoretically estimated by calculations of electronic structure using DFT method. Discussions were 
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concentrated on direct charge transfer in interface of iodide/CNT or iodide/grapheme. As results, CNT 
having high curvature showed higher net charge transfer from electrode to iodide than graphene. Finally, 
we designed and prepared transparent see-through type CNT electrode by preparing spherical micro CNT 
ball for practical commercial uses. Now well prepared CNTs have enough efficiency and long term 
durability. However, its mechanism of catalytic reaction is not well known and the manufacturing process 
is not enough for commercialization because of thick coating layer and hardness of coating method. We 
expect that CNT and graphene can show enhanced performance by attaching functional groups or doping 
of special elements.  

Contributing Authors: Sun-Hee Seo, Seung-Il Cha 

 

I-06 Correlation between Morphology and Electronic Processes Investigated from Single Conjugated 

Polymers to their Materials and Devices 

 

Andre J. Gesquiere 
 
andre@ucf.edu 

NanoScience Technology Center, Department of Chemistry and CREOL, The College of Optics and Photonics, 

University of Central Florida, 12424 Research Parkway Suite 400, Orlando FL 32826, USA 

In conjugated polymer based organic opto-electronic devices such as organic field effect transistors 
(OFETs) and organic photovoltaics (OPVs), the ordered structures formed by these polymers at the nano- 
to macro-scale are of critical importance in determining device properties, function and performance. To 
probe correlations between conjugated polymer architecture, morphology and optoelectronic properties at 
the molecular level, single molecule spectroscopy (SMS) and single particle spectroscopy (SPS) were 
employed.  With SMS the folding of conjugated polymer morphology as a function of molecular 
architecture was identified and compared to folding behavior in functional nanowires. The comparison of 
folding properties observed in nanocrystals and at single chain level clearly indicates that the folding 
properties of conjugated polymers are not only determined by the chemical architecture, but also by 
factors including intermolecular stacking interactions and solvent effects during crystal growth.  In order 
to investigate conjugated polymer chain morphology and spectroscopy in optoelectronic materials, 
nanoparticles composed of the conjugated polymer poly[2-methoxy-5-(2-ethylhexyl-oxy)-p-
phenylenevinylene] (MEH-PPV) and nanocomposite nanoparticles consisting of MEH-PPV doped with 
PCBM were prepared as model systems for the corresponding bulk materials.1 These nanoparticles were 
analyzed by single particle spectroscopy (SPS) and revealed molecular scale information on the structure-
property relationships of these composite materials. Specifically, differences in molecular order that affect 
exciton migration and the relative occurrence of molecular versus aggregate emission as a function of 
PCBM doping were found. Finally, in order to translate these studies to the investigation of conjugated 
polymer structure-property relations for bulk heterojunction organic photovoltaics device (BHJ-OPVs), 
P3HT/PC60BM composite nanoparticles (NPs) were developed. These newly developed NPs were 
embedded in a hole-injection device to study exciton-hole polaron interactions and interfacial charge 
transfer processes in devices. Pronounced charge trapping was observed for donor-acceptor blended NPs 
due to the large amount of photogenerated free charge carriers.  
References:  

(1) Tenery, D.; Gesquiere, A. J. ChemPhysChem 2009, 10, 2449. 

Contributing Authors: Zhongjian Hu, Mona Mathew, Kristi Baker, 
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I-7 Performance Comparison of Enzymatic Biofuel Cells Using Graphene Nanosheet and Carbon 

Nanotubes Materials 

Chang Liu  

cliu003@fiu.edu 

Nanobioengineering/Nanobioelectronics Laboratory, Department of Biomedical Engineering, Florida International 
University, 10555 W Flagler Street, Miami, FL 33174, USA. 

The fabrication and comparison of graphene nanosheets based and single walled carbon nanotubes 
(SWCNTs) based enzymatic glucose-oxygen biofuel cells are reported in this work. These two systems 
are based on sol-gel encapsulated graphene - enzyme and SWCNTs – enzyme complexes, respectively.  
The porous structure of the sol-gel silica matrices observed by scanning electron microscope indicated 
that it acts as a “cage” to protect immobilized enzymes from being denatured while also providing 
reagents sufficient access to the enzymes.  Initially, graphene was chemically synthesized and 
characterized by surface characterization techniques.  Following this, graphene and SWCNTs were 
employed to fabricate anodes and cathodes for the biofuel cells.  The anode of the graphene based biofuel 
cell consists of a gold electrode on which we co-immobilized graphene - glucose oxidase using silica sol-
gel matrix.  Similarly, the anode of the SWCNTs based biofuel cell was constructed using SWCNTs - 
glucose oxidase complex.  Voltammetric measurements were conducted to quantitatively compare the 
suitability of employing graphene and SWCNTs as electrode dopants.  The cathode of the biofuel cell was 
constructed in a similar manner except that the enzyme was bilirubin oxidase.  Finally, two membrane-
less enzymatic biofuel cells, one using graphene and the other using SWCNTs, were constructed and their 
performance was compared.  Upon comparison, the graphene based biofuel cell exhibited a maximum 
power density of about 24.3±4 µW (N=3), which is nearly two times greater than that of the SWCNTs 
biofuel cell, and the performance of the graphene biofuel cell lasted for 7 days.   

Contributing Authors: Subbiah Alwarappan, Chen-Zhong Li 

 

I-8             Lanthanide Doped III-V Semiconducting Nanoparticles via Hydrothermal Methods 

Daniel de Lill 

ddelill@fau.edu 

Florida Atlantic University; 777 Glades Rd; PS 55, Rm 110; Boca Raton, FL 33431 

Lanthanide (Ln) ions are nearly ideal candidates for use in LED’s and other display technologies, 
exhibiting long excited state lifetimes and sharp emission profiles resulting in color pure compounds.  
However, excitation of these ions is inefficient and it is commonplace to populate the f-excited state of 
the ion by sensitized energy transfer (commonly referred to as the antenna effect in coordination 
chemistry.)  Briefly, an organic compound is excited and energy is transferred to the Ln from the organic 
molecule’s excited triplet state in most cases.  The triplet state of the organic can be fine-tuned through 
changes in the organic molecule in order to transfer its energy to the Ln more efficiently.  In 
semiconducting materials, a similar sensitization pathway may occur through energy transfer from 
exciton recombination, amongst other possible pathways.  In bulk materials, the band gap is fixed and 
cannot be tuned to the excited state of individual Ln ions.  However, nanoparticles give us the opportunity 
to adjust the energy of the band gap through size manipulation.  Thus, nanoparticle sizes can be modified 
to specific lanthanides.     Quantum carrier confinement can lead to enhanced radiative emission (i.e., 
increased quantum yield), particularly in III-V semiconducting host lattices. However, incorporation of 
the lanthanide ion is difficult in these covalently bonded semiconductors particularly when synthesized by 
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wet methods.  Our approach is to use hydrothermal methods as an avenue to synthesizing these Ln-doped 
III-V semiconductors.  Our progress towards InP:Ln and GaP:Ln systems will be discussed.   

Contributing Authors: Natalie E. Greig 

 

I-9             Tip-Based Nanoscale Fabrication and Characterization for Energy Efficient Products and 

Manufacturing 

Curtis Taylor 

curtis.taylor@ufl.edu  

Nanoscience Institute for Medical and Engineering Technologies (NIMET), Department of Mechanical and Aerospace 
Engineering, University of Florida, 224 MAE-B, PO Box 116300, Gainesville, FL 32611-6300 

The development of practical, low-cost nanomanufacturing tools and processes is one of the greatest 
challenges to the commercialization of nanotechnology. Nanomanufacturing will allow our communities 
to harness the unique benefits of nanotechnology for energy efficient products and industrial productivity. 
This presentation will highlight recent projects that address critical nanomanufacturing issues. One 
project to be discussed will be on the use of nanoscale probe tips to nanomechanically create and shape 
surface features for directed self-assembly and patterning of surfaces and nanostructures. Additionally, 
discussion will include characterization of the mechanical properties of high-efficiency quantum dot light 
emitting diode displays via nanoindentation. Lastly, highlights of the design, fabrication, and testing of a 
nano tool changer for desktop nanoprototyping will be presented. 
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I-10         New Optical Nanoprobes for Biomedical Applications  

Sapna Deo  

sdeo@med.miami.edu  

Department of Biochemistry & Molecular Biology, University of Miami 

Detection of nucleic acids (rRNAs, mRNAs, siRNAs, miRNAs) is an emerging field in molecular 
biotechnology that has played a fundamental role in rapid and accurate identification of microorganisms, 
gene regulation analysis, and diagnosis of infection.  Nucleic acid detection has myriad applications in the 
fields of biochemistry, pathology, diagnostics, bioterrorism etc.  Our laboratory has employed 
luminescence detection principle in the development of highly sensitive assays for microRNAs and other 
nucleic acids.  A bioluminescent protein, renilla luciferase (Rluc) was used as a direct label for the 
development of solid phase hybridization assay for the detection of microRNAs in cancer clinical serum 
samples.  Further, in order to develop a fast solution phase assay for nucleic acid detection we have 
utilized bioluminescence resonance energy transfer (BRET) strategy involving Rluc as the donor and QD 
as the BRET acceptor.  Using the BRET techniques we have developed highly sensitive and rapid nucleic 
acid sensing method.  In another study, we have developed a novel bioluminescent stem-loop molecular 
beacon probe.  These luminescent technologies are highly sensitive, robust, and allow for the direct 
detection of target nucleic acids from any matrix such as serum and cell extract without any extraction or 
amplification steps.  Incorporation of these luminescent nanoprobes into nanoparticles for targeted 
delivery into cells will be discussed.    

Contributing Authors: David Broyles, Eric Hunt, Manoj Kumar, Ashley Melchior, Daohong Zhang, Pirouz Daftarian, 
Sylvia Daunert 

 



15 

 

ORAL PRESENTATIONS 

O-01 Magnetic Nanocarrier Drug Delivery to Treat NeuroAIDS and Opiate Addiction 

Madhavan P.N Nair1  

nairm@fiu.edu 

1Dept of Immunology and Institute of NeuroImmune Pharmacology, Herbert Wertheim College of Medicine, 2 College of   
Engineering and Computing, Florida International   University, Miami, FL and 3AccuDx,Corp, SanDiego, California 

Opiates act synergistically with HIV-1 proteins to potentiate the HIV-related neurotoxicity that leads to 
development of NeuroAIDS. Currently no effective treatment exists for NeuroAIDS, which is mainly 
attributed to the impenetrability of therapeutic molecules across the blood brain barrier (BBB). We herein 
report development of a magnetic nanocarrier of AZT 5’-triphosphate (active form of AZT) and CTOP (a 
potent µ-opioid receptor antagonist) to deliver drugs across the BBB under the influence of an external 
magnetic field. The proposed nanocarrier is anticipated to simultaneously reduce NeuroAIDS and opiate 
addiction in HIV-1 infected subjects who are opiate users. 

Contributing Authors: Zainulabedin Saiyed PhD1 Sudheesh Pilakka Kanthikeel PhD1 Sakhrat Khizroev PhD2, and Ravi 
Pottathil PhD3 

 

O-02  In vitro cytotoxicity of surface-modified bismuth nanoparticles 

Yang Luo  

ly.tmmu@gmail.com  

Nanoscience Technology Center, University of Central Florida 

Despite potential biomedical uses of bismuth nanoparticles owing to large atomic number, excellent x-ray 
absorption, and diverse ways of surface modification, the cytotoxicity of bismuth nanoparticles and 
surface modified bismuth nanoparticles remain unknown. By combining three complementary assays 
(MTT, G6DP, and Calcein AM/EthD-1) that are normally used alone, this article reports in vitro 
cytotoxicities of bare and surface modified bismuth nanoparticles, which are compared with cytotoxicities 
of commonly used quantum dots (CdSe nanoparticles) and iron oxide nanoparticles of appropriate 
modification. Briefly, HeLa cells are more sensitive to bare and surface modified bismuth nanoparticles 
than MG63 cells; the cytotoxicities in terms of cell viability are in the descending order of hydroxyl 
terminated CdSe nanoparticle, amine terminated bismuth nanoparticle, silica coated bismuth nanoparticle, 
amine modified iron oxide nanoparticle, bare bismuth nanoparticle, and PEG modified bismuth 
nanoparticle. The simultaneous use of three toxicity assays has also provided hints on how nanoparticles 
interact with cell membranes.   

Contributing Authors: Zhaoyong Sun, Yong Qiao, Minghui Zhang, Mainul Hossain, Liyuan Ma, Ming Su 

 



16 

 

O-03  IR820-PEG-Diamine Nanocomplexes for Image-Guided Hyperthermia 

Alicia Fernandez-Fernandez, DPT 

afern042@fiu.edu 

Department of Biomedical Engineering, Florida International University, 10555 West Flagler Street, Miami, FL 33174 
USA   

The use of combined imaging and therapy approaches is a promising tool in cancer management. Near 
infrared (NIR dyes) provide an opportunity for non-invasive image-guided hyperthermia, and 
nanoformulations of these dyes can enhance stability of the dye and specificity of the treatment. We have 
previously reported the preparation and characterization of novel IR820-PEG-diamine ionic 
nanocomplexes (IR820-PDNCs). The present work further explores their cytotoxicity and potential for 
image-guided hyperthermia applications in SKOV-3, MES-SA and DX5 cancer cell lines. Hyperthermia 
was applied by 1-minute exposure to an 808 nm-laser.  IR820-PDNCs had diameters of approximately 50 
nm per SEM images, and a zeta potential of 2.0+/-0.9 mV.  Complex formation was confirmed by FTIR. 
IR820-PDNCs can be used for cellular imaging in all three cell lines and provided a good signal to noise 
ratio. Cytotoxicity studies without laser in SKOV-3, MES-SA and DX5 cancer cell lines showed that the 
complexes have comparable cytotoxicity to free IR820. With laser treatment, IR820-PDNCs resulted in 
significantly higher (p<0.05) hyperthermia toxicity than free dye for MES-SA and Dx5 cells, and 
comparable toxicity for SKOV-3 cells. The results in MES-SA and Dx5 cells are possibly due to an 
enhancement of the hyperthermia effect by free radical generation from the PEG-diamine component of 
the complexes upon laser exposure.  In SKOV-3 cells, resistance mechanisms may have influenced their 
response to hyperthermia. IR820-PDNCs provide new options for guided hyperthermia cancer treatments, 
and may be further developed to be used as carriers for other therapies. 

Contributing Authors: Romila Manchanda, Tingjun Lei, Yuan Tang, Denny Carvajal, Anthony J. McGoron 
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O-04 One-step Facile Surface Engineering of Hydrophobic Nanocrystals with Amphiphilic DNA: A 

General Route to Water-soluble Nanocrystals  

Tao Chen 

tchen51@ufl.edu  

Department of Chemistry and Department of Physiology and Functional Genomics, Shands Cancer Center, Center for 
Research at Bio/Nano Interface, University of Florida Genetics Institute and McKnight Brain Institute, University of 
Florida, Gainesville, FL, 32611-7200  

Colloidal inorganic nanocrystals are promising materials to revolutionize bionanotechnolgoy because of 
their unique physical and chemical properties. However, high quality nanocrystals with improved shape 
control, enhanced crystalline and narrow size distribution so far need to be synthesized in organic solvents 
at high temperature, resulting in their poor biocompatibility and thus limited applications in biological 
field. To address this issue, we have developed a one-step facile approach to convert hydrophobic 
nanocrystals into water-soluble analogues by assembling amphiphilic DNA onto their surfaces. Analysis 
with transmission electron microscopy and dynamic light scattering demonstrated that the morphologies 
and the monodispersity of the particles were well conserved upon phase transfer from organic to aqueous 
solution. The method is generally applicable to hydrophobic nanocrystals with different composites and 
shapes. Amphiphilic DNA was proved to be on the surface of modified nanocrystals by FI-IR and UV-
Vis. The presence of DNA on the surface not only conferred the modified nanoscrystals with high 
solubility in water, but also equipped them with excellent biorecognition ability. The DNA on the surface 
of modified nanocrystals is readily available for hybridization while maintaining the structure integrity of 
the nanocrystals. In addition, amphiphilic aptamer modified nanocrystals can specifically bind to their 
target cells, whereas negligible interaction was observed for control cells.     

Contributing Authors: Ruowen Wang, Ismail Öçsoy, Quan Yuan, Weihong Tan 

O-05  Paper based point of care testing sensor for DNA oxidative damage biomarker detection  

Xuena Zhu 
 
xzhu006@fiu.edu 

 

Biomedical Engineering, Florida International University, 10555 West Flagler Street, Miami, Florida, 33174, United 
States 

In living cells reactive oxygen species (ROS) are formed continuously as a consequence of metabolic 
reactions. Under normal physiological conditions, there is a balance maintained between endogenous 
oxidants and antioxidants. However, when it gets exposed to adverse physicochemical, environmental or 
pathological agents such as atmospheric pollutants, cigarette smoking, ultraviolet rays, radiation, and 
toxic chemicals, the abnormal oxidant system then enters what is called oxidative stress. In the presence 
of oxidative stress, ROS generated in vivo can directly cause oxidative damage to lipids, proteins and 
DNA. This damage, if unrepaired, accumulates and leads to physiological attrition and an increased risk 
of several chronic diseases. In nuclear and mitochondrial DNA, 8-hydroxy-2’-deoxyguanosine (8-OHdG) 
is one of the predominant forms of free radical-induced oxidative lesions, and therefore has been widely 
used as a biomarker for oxidative stress and carcinogenesis. Studies showed that urinary 8-OHdG is a 
good biomarker for risk assessment of various cancers and degenerative diseases. The most widely used 
methods of quantitative analysis are high-performance liquid chromatography (HPLC) with 
electrochemical detection (EC), gas chromatography-mass spectrometry (GC-MS), HPLC tandem mass 
spectrometry and Enzyme-linked immunosorbent assay (ELISA). But most of them are time-consuming, 
expensive and needing professional operator. Here we will develop a simple competitive colloidal gold-
based immunoassay in lateral-flow format for the rapid detection of 8-OHdG. Nitrocellulose membrane 
strip is separately coated with goat anti-mouse IgG (control line) and 8-hydroxyguanosine-BSA conjugate 
(test line). Anti-8-Hydroxyguanosine (8-OHG) monoclonal will be labeled with gold nanoparticles firstly. 
Using 8-OHdG standard solutions, a positive reaction as a result of the remaining antibody-gold 
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conjugate combining with antigen coated on the membrane will be obvious by visual detection. The test 
strip will provide a point of care testing method for quantitative, semi-quantitative, or qualitative 
detection of DNA oxidative stress with high sensitivity, specificity, speed of performance and the 
advantages of simplicity. 
Acknowledgement: This research and development project was supported by the grant W81XWH-10-1-
0732 by U.S. Army Medical Research & Materiel Command (USAMRMC) and the Telemedicine & 
Advanced Technology Research Center (TATRC). 
 

Contributing author: Chenzhong Li 
 

O-06  Effects of Endothelin 3 on Biomechanics of Melanocytes and Melanoma Cells 

Ana Paula Benaduce1  

adasi004@fiu.edu  

1Biological Sciences, Florida International University, 11200 SW 8th Street, Miami, FL 33199. 2 Mechanical and 
Materials Engineering, Florida International University, 10555 West Flagler Street,  Miami, FL 33174.   

Melanoma is the most aggressive type of skin cancer due to its high propensity to metastasize. Melanoma 
arises from the transformation of melanocytes, which are the pigment producing cells in the skin, and 
several molecular changes have been identified that characterize this process. In order for invasion and 
metastasis to occur, changes in cell shape and deformation need to happen. These changes are influenced 
by mechanical properties of the cell but little has been done to describe these properties. In this study, we 
evaluated if changes in mechanical properties can be used to distinguish between normal and transformed 
melanocytes. The elastic modulus and membrane rupture load of human primary melanocytes and human 
melanoma cells were determined by nanoindentation. Our findings showed that primary melanocytes are 
2.5 times stiffer and 3.5 times harder than melanoma cells. Furthermore, the rupture strength of the cell 
membrane in primary melanocytes was 2.5 times higher than melanoma cells. These results indicate that 
melanoma cells are easily deformed compared to primary melanocytes. This difference in elasticity may 
facilitate the migration and invasion of cancerous cells during metastasis. Previous studies have suggested 
that the activation of Endothelin receptor b by Endothelin 3 (Edn3) may be involved in melanoma 
progression, therefore we decided to evaluate the effects of Edn3 on the mechanical properties of human 
primary melanocytes and human melanoma cells. Cells were exposed to 1nM of Edn3 for a period of 1, 3 
and 5 days. Primary melanocytes showed a gradual decrease in hardness and stiffness as the Edn3 
exposure period increased, reaching values similar to those of melanoma cells. Edn3 treated melanoma 
cells did not show any significant difference in hardness and only a moderate gradual increase in stiffness 
as the Edn3 exposure period increased. There was no significant difference between the rupture strength 
of the cell membrane for both types of cells after Edn3 exposure. These results demonstrate that primary 
melanocytes and melanoma cells modulate their biomechanical properties differentially upon Edn3 
exposure. This is the first study to validate the use of nanoindentation as a valuable tool to analyze the 
differences in mechanical properties of normal and cancerous cells. It also supports the use of cellular 
biomechanical properties as potential markers of cellular transformation and may be taken into 
consideration in cancer cell detection in the clinic. 

Contributing Authors: Lahiri, D.2, Agarwal, A.2, Kos, L.1 

 

O-07 Multilayered multifunctional magnetic micelle nanoparticle (4M-NP) theranostic for gene therapy 

Subhra Mohapatra  

smohapa2@health.usf.edu  

Department of Molecular Medicine, University of South Florida, Tampa 
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Superparamagnetic iron oxide nanoparticles (SPIOs) as theranostics that deliver chemotherapeutics and 
synthetic siRNAs as payloads have been investigated using non-invasive magnetic resonance imaging 
(MRI), which allows for real-time monitoring of drug distribution and facilitates determination of disease 
prognosis.  These theranostics may require frequent administration to be effective, which in turn may 
compromise safety, depending upon the composition of the multifunctional nanoparticle theranostic. In 
this study, we have developed a multilayered and multifunctional magnetic micelle nanoparticle (4M-NP) 
theranostic specially designed to deliver DNA-based therapies and to provide an imaging modality. To 
develop a 4M-NP theranostic with improved gene transfer efficiency and decreased cellular toxicity, the 
mono-dispersed hydrophobic SPIOs were loaded in the core of micelles, which are self-assembled by an 
amphiphilic block copolymer of poly (D, L-lactide) (PLA) and PEG-2000.  To incorporate gene delivery 
potential, these particles were further coated with polymer. Nanoparticles were characterized by TEM and 
DLS. Transfection efficiency of 4M-NPs was monitored by confocal microscopy and luciferase assays. 
The biodistribution and in vivo toxicity of 4M-NPs demonstrated that particles were located in RES and 
were nontoxic for at least one week. The potential of 4M-NPs as a novel MRI-visible nanomedicine 
platform was assessed with a 1.5 T clinical MRI scanner. The SPIO nanoparticles loaded in the core of 
4M-NP resulted in high MRI relaxitivity. Collectively, these results suggest that a structural 
reinforcement of SPIO loaded in the core of a mPEG-PLA micelle by a second layer of cationic polymers 
provides controlled DNA delivery with enhanced imaging potential. 

Contributing Authors: Chunyan Wang 
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O-08  An Autonomous and Controllable Photo-Driven Nano-Sized Walking Device 

Mingxu You  

you@chem.ufl.edu  

University of Florida 

Aptamers, which can bind target with high specificity and affinity, are easy of chemical modification or 
conjugation with nanomaterials. In our work, the target-specific, synergistic photothermal and 
photodynamic therapy was realized by using an activatable aptamer probe (AAP) to link the Chlorin e6 
(Ce6), a photosensitizer molecule, to the gold nanorods surface. Gold nanorods (AuNRs) with unique 
chemical and optical properties have been applied in photothermal cancer therapy. In the absence of target 
cancer cells, the AAP is inactive and no singlet oxygen can be produced due to the quenching of Ce6 by 
gold surface. However, in the presence of target cancer cells, the AAP will change the confirmation to 
drive Ce6 away from gold surface, producing singlet oxygen after light irradiation, for photodynamic 
therapy (PDT). The multifunctional conjugated AuNRs-AAP-Ce6 complex also shows high photothermal 
effect to kill target cancer cells. As expected, in comparison with Ce6 or nanorods alone, the AuNRs-
AAP-Ce6 complex offers a remarkably improved therapeutic effect. More importantly, one single gold 
nanorod can be conjugated with large amount of AAP, resulting in enhanced binding of AAP with target 
cancer cells compared with AAP alone. The photothermal effect of AuNRs can be further utilized to 
promote the dehybridization of AAP molecules by laser irradiation to free ce6 from gold surface, which 
further enhances the PDT efficacy against cancer cells. The promising strategy of AuNRs-AAP-Ce6 for 
cancer multi-mode-therapies is expected to be generalized to more types of cancer therapies. 

Contributing Authors: Yan Chen, Kathryn R. Williams, Weihong Tan 

 

O-09 Quantum transport and nanoplasmonics with carbon nanorings - using HPC in computational 

nanoscience 

Mark A. Jack 

mark.a.jack@gmail.com 

Florida A&M University, Physics Department, FH-SRC 419. Tallahassee, FL 32307. 

Central theme of this talk is the theoretical study of toroidal carbon nanostructures as a new form of 
metamaterial.  Metamaterials are predicted to be optically active materials with fascinating new optical 
resonance properties such as, for example, circular dichroism or negative refractive index.  A two- or 
three-dimensional array of aligned carbon nanorings e.g. on a patterned substrate will show optical 
activity: The interference of the ring-generated electromagnetic radiation from electronic surface currents 
driven by an incoming polarized wave front will lead to new optical response characteristics from the 
underlying mesoscopic chiral structures. Fascinating optoelectronics applications may be envisioned by 
properly designing the dimensions, structure and relative alignment of the nanorings.    

The tight-binding method is one way to model charge transport through a carbon nanostructure: All 
transport observables can be derived from the (retarded / advanced) Green’s function Gd(E) of the device 
region which is computed in a reverse Green’s function algorithm (non-equilibrium Green’s function 
method (NEGF)).  In tightbinding, only the overlap integrals of the nearest neighbor pz-orbitals are 
considered and are described in terms of a general electronic hopping parameter te. We have calculated 
density-of-states D(E) and transmissivities T(E) for electron transport through a nanotorus between two 
attached metallic leads under a small voltage bias. Electron-phonon coupling is included for low-energy 
phonon modes of armchair and zigzag nanorings with atomic displacements determined by a 
collaborator’s finite-element based code. 
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A numerically fast and stable inversion of the transport Hamiltonian has been developed via state-of-the-
art parallel linear algebra matrix routines (PETSc) with MPI parallelism to reach significant speed-up and 
excellent code performance for the calculation of transmission function and density-of-states for 
distributed energy steps.  Benchmark studies are being performed on FSU’s High-Performance 
Computing Center (FSU HPC) and at University of Miami’s HPC Center (Pegasus).  Production runs on a 
few thousand processors are planned with an XSEDE research allocation at the Texas Advanced 
Computing Center (Ranger).  Close to linear scaling is anticipated.  This project was supported in parts by 
the 2010 NSF TeraGrid Summer Fellowship Program and the Sunshine State Education and Research 
Computing Alliance (SSERCA).  Two summer students (L. Durivage, A. Byrd) were supported via the 
2010 and 2011 NCSI/Shodor Petascale Computing Undergraduate Internship Program. 

Contributing Authors: Leon W. Durivage, Adam Byrd, Mario Encinosa 

 

O-10 Fabrication of multilayer plate-like particles by integration of microcontact printing and layer-by-

layer assembly for biomedical applications 

Peipei Zhang 

zpp823@gmail.com  

Department of Chemical and Biomedical Engineering FAMU-FSU College of Engineering, Florida State University 
Tallahassee, FL 32310, USA  

Multifunctional micro/nanoparticles are widely used as carriers for delivery of drugs and imaging contrast 
agents.  Particles produced by conventional bottom-up methods generally suffer from poorly controlled 
sizes, shapes and structures. In contrast, the emerging top-down techniques are able to generate 
micro/nanoparticles with uniform, well-defined sizes and shapes. However, most of the methods in this 
group are limited to the use of engineering materials such as curable resin, silicon, and thermoplastic 
polymers, which are undesirable for many envisioned biomedical applications. We have developed a 
novel top-down approach to producing micro/nanoparticles by integrating contact printing and layer-by-
layer assembly techniques. The particles generally have a plate-like geometry, ranging from 1 to 100 um 
in lateral size and from sub-nanometer to 100 nm in thickness. The lateral size is precisely determined by 
photolithography and contacting printing. The thickness is controlled by the layer-by-layer assembly. 
Moreover, the particles can be fabricated with arbitrary two-dimensional shapes and complex structures. 
Multiple component materials with similar properties can also be incorporated into a particle with 
controlled quantities and locations. We are incorporating contrast agents for enhancing magnetic 
resonance imaging (MRI) in the particles and studying particle-cell interactions. 

Contributing Authors: Jingjiao Guan 

 

O-11  Nanomechanical properties of ultrathin epitaxial Scandium Oxide 

Mina Hanna  

Minaehanna@gmail.com  

University of Florida, Department of Materials Science Engineering, 100 Rhines Hall , PO Box 116400, Gainesville FL 
32611-6400  

Ultrathin film (< 100 nm) scandium oxide (Sc2O3) is a promising material for next generation 
optoelectronics applications. These applications include super luminescent light emitting diodes, 
dielectrics for high temperature (> 300 C), high power circuitry, and antireflection/high reflection optical 
coatings. At present there is limited understanding of the mechanical properties of thin film scandium 
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oxide due to the difficulties of accurately measuring materials less than 100 nm thick. Therefore, the 
purpose of this project was to assess the elastic modulus and hardness of single-crystal, epitaxial utltrathin 
films of scandium oxide using nanoindentation and atomic force microscopy (AFM). Scandium was 
deposited on GaN and sapphire substrates via gas-source molecular beam epitaxy (GSMBE) and an 
electron cyclotron resonance (ECR) oxygen plasma. AFM analysis was used to characterize film surface 
morphology and roughness.  Nanoindentation was performed using a NorthStar cube corner tip (radius < 
40 nm). Accurate measurements using both the metrology by AFM and the Oliver and Pharr method were 
utilized to calculate elastic modulus and hardness values as a function of depth. The root mean squared 
(RMS) roughness on sapphire and GaN was 0.932 nm and 1.459 nm, respectively, demonstrating an 
atomically smooth surface. The calculated elastic modulus and hardness on sapphire was 233.09 GPa and 
18.68 GPa, respectively. While the elastic modulus and hardness on GaN was 170.16 GPa and 11.41 GPa, 
respectively. 

Contributing Authors: Curtis Taylor 

 

O-12  Synthesis and field emission properties of vertically aligned carbon nanotube arrays 

Suman Neupane  

liwenzhi@fiu.edu  

Florida International University 11200 SW 8 Street Miami, FL 33199 

We report the synthesis of periodic arrays of carbon nanotubes (CNTs) with different densities on copper 
substrate by employing nanosphere lithography (NSL) and plasma enhanced chemical vapor deposition 
system. At growth pressure of 8 torr and temperature of 520⁰C, vertically aligned bamboo-like CNTs 
were formed with catalyst particle on the tip. Electrical properties of CNTS with different densities were 
investigated for the possible applications in field emission (FE). The investigation of FE properties 
reveals a strong dependence on the density of CNTs. Experimental results show that NSL patterned low 
density growth of CNTs exhibit better field emission properties as compared to the high density growth. 
Low-density CNTs exhibit a lower turn-on/threshold electric fields and higher field enhancement factor. 
The high-density of CNTs results in the deterioration of the FE properties due to the screening of the 
electric field by neighboring CNTs. 

Contributing Authors: Wenzhi Li 

 

O-13 Plasma Sprayed Titanium Oxide-Carbon Nanotube Composite Coating for Dye Sensitized Solar 

Cells 

Cheng Zhang1  

czhan009@fiu.edu  

1Plasma Forming Laboratory 1Department of Mechanical and Materials Engineering 2Department of Biomedical 
Engineering 3Nanomaterials and Device Laboratory Florida International University Miami, FL, 33174  

TiO2 is an attractive material fordye sensitized solar cells (DSSC) because it is inexpensive and non-toxic 
as compared to the Si-based solar cells.  Plasma spraying is an ideal method to produce TiO2based DSCC 
due to its high deposition rate and ease of scale-up. In the present study, TiO2-carbon nanotube (CNT) 
based composite is explored as DSCC material. It has been shown in the literature that carbon nanotubes 
improve the conversion efficiency of DSSC in many ways.  This study investigates the role of CNT 
addition in terms of phase transformation from anatase to rutile, microstructural properties and 
photocatalytic properties. TiO2 and TiO2-CNT coatings are prepared by plasma spraying on the stainless 
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steel and FTO glasses.  These composite coatings are characterized by X-ray diffraction and scanning 
electronmicroscopy.  Photocatalytic properties are studied by the MB solution decomposition test. 

Contributing Authors: Ujwal Chaudhary2, Santanu Das3, Samarth Thomas1, and Arvind Agarwal1 

 

O-14 Preparation and Characterization of Nanophase Pt and Pt-Alloy Cocatalysts for Solar Hydrogen 

Production 

Cunping Huang  

chuang@fsec.ucf.edu  

University of Central Florida, Florida Solar Enrgy Center, 1679 Clearlake Road, Cocoa, Fl 32922-5703 

Photocatalytic water splitting has been studied extensively for converting solar energy into clean 
hydrogen fuel. The development of photocatalysts that can be excited by solar spectrum is a prerequisite 
to efficient solar energy conversion and storage. Similar to water electrolysis, solar radiation can generate 
electron and hole pairs within a semiconductor particle. When the photo-generated electron and hole 
migrate to the surface of the particle, they can be used to electrolyze water for the production of H2 and 
O2. This technology, known as photocatalysis, integrates the solar photovoltaic cell and electrolyzer into 
one process, and each single semiconductor particle serves as one microscopic, completed photovoltaic 
cell and electrolyzer system. There are three major obstacles of the photocatalytic process.  (1). Idealized 
semiconductor based main photocatalysts. In order to generate high energy electrons, a semiconductor 
must have band gap energy greater than 2.50 eV when energy losses are taken into account. To date, no 
efficient photocatalysts have been reported for direct photocatalytic water splitting with less than 3.0% 
efficiency of overall water photocatalytic splitting. (2). Photocatalyst stability. In order to split water into 
H2 and O2, a photocatalyst must be more stable than water. Most photocatalysts are decomposed or 
oxidized rapidly, losing their durability. The stability requirement limits the application of some very 
promising photocatalysts, including the widely studied cadmium sulfide based photocatalysts. (3). 
Restriction of nanosized and uniformly distributed cocatalyst particles. Noble metals and transition-metal 
oxides are needed as cocatalysts for facilitating H2 production over photocatalysts. Such cocatalysts are 
typically deposited as nanoparticles on the main catalyst surface using impregnation or photodeposition 
methods, for which an activation treatment process is necessary. This research reports a facile method for 
the preparation of Pt, Pt-alloy nanophased as cocatalysts under room conditions.  As prepared Pt metal 
based cocatalyst has shown enhanced the efficiency for the production of solar H2 without the need of a 
complicated activation treatment process. Furthermore, the prepared Pt binary and ternary cocatalysts 
have exhibited much higher solar to hydrogen efficiencies than that of a single Pt cocatalyst. The 
cartelization of nanophased Pt and Pt alloy particles were performed using an atomic level TEM.  The 
results have indicated that nanosized particles are well defined without crystalline defects and with 
narrow particle size distributions. The fine atomic structures of particles are also reported this work. 
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O-15  Application of Nanoconfinement for Rehydrogenation of Ammonia Borane as a Hydrogen Storage 

Material 

Yongzhou Sun  

ysun004@fiu.edu  

CeSMEC, Florida International University 

Ammonia borane is a promising on-board hydrogen storage material because of its high (19.6 wt%) 
hydrogen content. Reducing particle size and increasing the surface area by nanoconfinement in 
mesoporous materials, the thermodynamics and kinetics of rehydrogenation of decomposed ammonia 
borane can be improved dramatically. We present a comparative Raman spectroscopy study of 
dehydrogenation and rehydrogenation of neat ammonia borane as well as nano-scaled ammonia borane in 
mesoporous silica SBA-15 under high pressure in diamond anvil cell (DAC). By mixing ammonia borane 
with SBA-15 with weight ratio of 1:2, the volume of ammonia borane was restricted within spaces of 
nanometer scale. Raman spectra indicated that nanoconfined ammonia borane was decomposed by 
external heating to 100 degree Celsius for 1 hour, then recovered to ammonia borane after applied high 
pressure above 6GPa for more than 1 day in hydrogen surroundings. This rehydrogenation signal can’t be 
detected when we conducted the similar procedure to neat ammonia borane. These experiments reveal 
that nanoconfinement may make ammonia borane release and absorb hydrogen reversible in a reasonable 
range of pressure and temperature, which will give guidance to further investigation on on-board 
hydrogen storage of ammonia borane.  

Contributing Authors: Jiuhua Chen, Vadym Drozd, Shah Najiba 

 

O-16 A comparative study on capacitive properties of Graphene-Polyaniline derivatives as electrode 

materials for electrochemical supercapacitors 

Punya A. Basnayaka1  

pbasnaya@mail.usf.edu  

1Department of Mechanical Engineering, 2Nanotechnology Education and Research Center, University of South Florida, 
4202 E Fowler Avenue, ENB 118, Tampa, FL, 33620. 

Supercapacitors provide higher power and durability for novel energy devices, and are widely used for 
energy storage in many applications in UPS, mobile/portable energy storage and handling, including in 
micro-autonomous robots, hybrid vehicles and distributed sensors. There is an ongoing search to find new 
and existing materials which could meet the high power density and durability requirements of 
supercapacitor applications. The conducting polymer ‘polyaniline’ (PANI) has been commonly applied in 
supercapacitor applications, and the derivatives and nanocomposite of PANI have generated greater 
interest, because of their better procesibility in common organic solvents. Recently, we have found that 
the graphene (G)-Conducting Polymers (CPs) nanocomposites are excellent materials for supercapacitor 
applications. In this study, we have evaluated the effect of two substituent groups (-OCH3 and -CH3) of 
monomers in polyanilines with graphene (G) as nanocomposite for supercapacitor applications. G-PANI, 
G-poly (o-anisidine) (POA with –OCH3) and G-poly (o-toluidine) (POT with -CH3) were synthesized by 
oxidative polymerization method, and characterized by using Cyclic Voltammetry (CV), UV–visible 
spectroscopy, Raman spectroscopy, and Scanning Electron Microscopy (SEM) and Transmission Electron 
Microscopy (TEM) techniques. Specific capacitance, open circuit voltage, breakdown voltage, 
charging/discharging and electrochemical impedance characteristics of the supercapacitor cells fabricated 
with G-PANI, G-POA, and G-POT electrodes were evaluated in 2M H2SO4 and ionic electrolytic media. 
The fabricated supercapacitors based on G-PANIs have exhibited specific capacitance levels of 400, 380 
and 425 F/g in the respective order in 2M H2SO4 electrolyte. We believe that the successful facile 
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synthesis of G-substituted polyanilines, their electrochemical stability and promising specific capacitance 
could pave the way in employing such materials for various energy storage 

Contributing Authors: Manoj K. Ram2 and Ashok Kumar1, 2 

 

O-17  Impedance Spectroscopy for Monitoring 3D Cell Cultures 

Frank Alexander, Jr. 

faalexan@mail.usf.edu 

Bio-MEMS & Microsystems Laboratory, Department of Electrical Engineering, University of South Florida, 4202 E. 
Fowler Ave.,Tampa, FL 33620 

Behavioral differences amidst monolayer cell cultures and three dimensional spheroid cultures suggest 
that 3D cultures more closely model the in vivo environment.  For this reason, three dimensional tissue 
models are more often being used for studies in cell-cell and cell-matrix interactions as well as an 
intermediate step used in drug trials between traditional monolayer cultures and animal trials.  Techniques 
for culturing and analyzing monolayer cultures have existed for decades and are now being ported from a 
2D platform to a platform suitable for 3D tissue models.  Electrochemical Impedance Spectroscopy (EIS) 
is a fairly new method being utilized for monolayer cultures and a promising candidate to be converted 
for use within three dimensional cultures.  In traditional impedance spectroscopy, an alternating current 
with a constant magnitude is applied to the sample under test, typically an electrolytic solution or 
biological sample.  The resulting voltage is then measured and used to calculate the impedance of the 
sample.  This is repeated over a number of frequencies in order to retrieve a spectrum of impedance.  This 
technique has proven useful for monitoring cytotoxicity, cell proliferation, and cellular 
kinetics/movement of monolayer cultures.  A suitable candidate for improving high-throughput testing of 
new drugs, EIS is currently being developed to analyze 3D tissue models, namely tumor spheroids or 
tumoroids.  Spheroid EIS systems have been used to monitor responses to chemotherapeutics, 
differentiation of osteogenic cells and Alzheimer’s disease-like neurodegeneration of neuroblastoma 
spheroids.  An inherent flaw in these systems is a lack of spatial resolution, inhibiting location specific 
analysis as well as investigations of drug penetration and diffusion.  Furthermore, the mechanisms leading 
to cell death and morphology changes are difficult to discover based on impedance measurements alone.  
The following presentation will introduce techniques used in the past for impedance-based analysis of 2D 
systems, highlight recently developed impedance-based techniques for analyzing 3D cell cultures, and 
briefly discuss applications of 3D culture impedance monitoring systems.  Potential methods for 
increasing resolution and signal interpretation will also be presented. 

 

O-18 Hybrid Nanoflowers: A Single Platform for Targeting, Sensing and Analysis 

Ismail Öçsoy  

iocsoy66@ufl.edu 

Grad Student, Department of Chemistry, University of Florida, Gainesville, Florida, 32611 

The analysis of biologically important small molecules and their subsequent detection in complex 
biological matrices (e.g., serum, plasma) is an area of great interest.  This task has traditionally been 
achieved by optical spectroscopy techniques owing to their simplicity and high sensitivity. However 
optical spectroscopy techniques such as fluorescence or surface plasmon resonance generally require the 
introduction of fluorescent tags or tedious surface immobilization steps which impede their broad 
applicability. Mass spectrometry and in particular laser desorption ionization based methods have 
emerged as promising alternatives in recent years based on their high sensitivity, speed, reproducibility, 
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and label-free readout they offer. On the other hand, signal suppression effects and the need for careful 
sample preparation still limit their overall use. To overcome this problem, several nanomaterials have 
been developed and applied in this field as an ionization substrate for and efficient detection in small 
analysis. Various different nanomaterials, such as, colloidal noble metals, gold, platinum and carbon 
based materials such as, graphite, carbon nanotubes (CTN) and latterly graphene, and magnetic 
nanoparticles, Fe2O3, Fe3O4 have been tested as an ionization substrate for the ionization opened 
relatively a new area called “nanomaterial assisted laser desorption ionization”. In spite of that, this 
recently emerging field still requires more efficient particles. In this project, we have synthesized new 
gold-manganese oxide hybrid nanoparticles called “nanoflower” to be used as an ionization substrate 
because of its great ability to transfer the energy originated from laser to the analytes. We have used 
nanoflower particles in the metabolite extraction experiment from cancer cells lysates. This hybrid 
nanoflower is functionalized with two different aptamers for targeting cancer cells and capturing the ATP. 
The significance of using this multi-functional hybrid nanoflower is to include three different properties 
in one system: targeting cancer cells, in the same time, sensing metabolite (ATP), and being an alternative 
ionization substrate to ionize the analyte.  

Contributing Authors: Basri Gulbakan, Mohammed Ibrahim Shukoor, Xiangling Xiong, Emir Yasun, Guizhi Zhu and 
Weihong Tan 

 

O-19  Nanoparticle-enabled Dynamic Light Scattering Assay (NanoDLSay™) as a powerful tool for 

chemical and biological detection and analysis 

Qun Huo  
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We herein introduce an emerging platform technology, NanoDLSay (nanoparticle-enabled dynamic light 
scattering assay) for chemical and biological detection and analysis. This technology has since 
demonstrated a large number of applications as a simple, fast, low cost, and ultrasensitive analytical tool 
for the detection and quantitative analysis of a wide range of analytes, including cancer biomarkers, 
DNAs, viruses, small chemicals, and toxic metal ions. This technology is based on the combined use of 
gold nanoparticle (AuNP) optical probes with dynamic light scattering (DLS) detection. AuNPs scatter 
light intensely at their surface plasmon resonance (SPR) wavelength region. Antibodies, single strand 
DNA probes, small molecular ligands, etc. can be conveniently attached to AuNPs to make AuNP 
molecular probes. To conduct the assay, the AuNP probe solution is simply mixed with a sample solution. 
When target analytes from the sample solution are bound to the AuNP molecular probe, such binding will 
cause individual nanoparticle size increase or nanoparticle clustering. The average particle size increase is 
then detected by DLS and correlated to analyte concentration. NanoDLSay is a one-step washing-free 
process, extremely easy to conduct and to use. Due to the exceptionally strong light scattering property of 
AuNPs, NanoDLSay can be applied to sample matrices including blood serum, cell lysates and tissue 
lysates without any extra sample preparation or cleaning procedure. In this talk, we will present an 
overview of the principle of NanoDLSay technology and its successful applications for cancer biomarker 
research, food safety monitoring and environmental protection. Different from any other existing 
biomolecular assay technologies, NanoDLSay has the unique capability of revealing the “size information” 
of a biomolecular target. We will further explain in detail this unique capability and its significance in 
addressing some of the most challenging problems in biomolecular detection and research.   
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O-20   An exonuclease III and graphene oxide-aided assay for DNA detection 

Lu Peng  
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Department of Chemistry and Department of Physiology and Functional Genomics, University of Florida, Gainesville, 
Florida 32611-7200 (USA) Center for Research at Bio/nano Interface, Department of Chemistry and Department of 
Physiology and Functional Genomics, Shands Cancer Center, University of Florida, Gainesville, Florida 32611-7200 
(USA) 

We have developed a novel DNA assay based on exonuclease III (ExoIII)- induced target recycling and 
the fluorescence quenching ability of graphene oxide (GO). With this approach, a sub-picomolar 
detection limit can be achieved within 40 minutes at 37 °C. The method was successfully applied to 
multicolor DNA detection and the analysis of telomerase activity in extracts from HeLa cells.  

Contributing Authors: Zhi Zhu, Yan Chen, Da Han, and Weihong Tan 

 

O-21  Sensitive and Label Free Raman Detection and the Yeast Cellular Uptake of Colloidal Silver 

Nanosphere for In-vivo SERS Quantification of Caspase-3 Proteins 

Joshy F. John  
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Monitoring of potential non-specific toxicity in the environment is an invaluable tool to protect humans 
from the potential risk. Various methods have been developed to monitor the exposure to environmental 
and pathological toxicants and interestingly stress proteins levels becomes elevated when exposed to 
certain environmental stress and toxins. To monitor the associated stress it is beneficial to quantify the 
level of expressed proteins in surrogates, such as yeast, that can provide an early warning of the presence 
of the toxins. Detection of caspase-3 in the specific strain of yeast, saccharomyces cerevisiae, has not 
been achieved to date with the commercial ELISA kits compatible. A sensitive and label free in-vitro 
surface-enhanced Raman spectroscopy (SERS) based detection using silver colloidal nanosphere is 
developed to quantify the standard caspase-3 proteins. The silver colloidal nanospheres were then 
delivered into the yeast organelles by passive incubation to measure the level of caspase-3 proteins in-
vivo. Ultimately this nanotechnology-driven SERS based assay could find enormous application in rapid, 
onsite targeted sensing and environmental monitoring which are critical for quickly accessing and 
deployment of remedial measures. 

Contributing Authors: Vinay Bhardwaj, Supriya Srinivasan, Anthony J. McGoron 
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O-22  Boron-doped nanocrystalline diamond: characterization and electrochemical application 

Jorge Lara 

laraviera@mail.usf.edu 

University of South Florida, 4202 E. Fowler Ave. 

 The fabrication of diamond films using chemical vapor deposition methods of any thickness and crystal 
size specifications could easily be obtained through conveying specialized parameters required for the 
fabrication for films of any specialized applications. The nanodiamond films are used as anodic electrodes 
in electrochemical studies due to low background currents and corrosion stability in aggressive electrolyte 
or solvent media. Our work covers the nanocrystalline boron-doped nanodiamond films which have been 
synthesized using microwave plasma chemical vapor deposition over p-doped silicon substrates. Attempts 
are made to use such film for cleaning the water using in anodic oxidation of organic material. The 
microstructural, spectroscopic and the electrochemical features of p-doped nanodiamond have been 
studied before and after the anodic oxidation of the nanodiamond films. This manuscript reports the 
physical and electrochemical characteristics of the nanodiamond films before and after anodic oxidation 
processes.  

The Raman spectral characteristics of diamond boron-doped films shows a characteristic band variation 
from the diamond characteristic signals due to the boron microstress induced in the doped diamond lattice. 
The visible G- and D- Raman bands observe the quality of the doped-diamond produced through 
chemical vapor deposition method. The structural qualities of diamond films are also understood using 
Raman studies. The physical characteristics of the films before and after the anodic oxidation states have 
been verified using scanning electron microscopy and X-ray diffraction spectroscopy complementary 
methods. The electrochemical application of the film was performed in a conventional three electrode cell 
in different organic compounds dissolved in aqueous acid solutions with an applied potential window in a 
range of -1 V to 2.5 volts. The interesting structural properties of nanodiamond films have been observed 
through electrochemical oxidation process. 

Contributing Authors: Manoj Ram, and Ashok Kumar 

 

O-23 Highly reactive Pd/Fe bimetallic nanotubes: preparation, characterization, and catalytic 

degradation of polychlorinated biphenyls 

Elsayed M. Zahran 
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Pd/Fe bimetallic nanoparticles have been proposed as remediation technology for halogenated organic 
compounds. One limitation of this technology is that the efficiency of the dehalogenation reaction 
diminishes because of the high tendency of the nanoparticles to aggregate. On the contrary, the nanotube 
architecture exhibits extremely high surface-to-volume ratio and maintains high surface area even when 
the nanotubes are aggregated. In this presentation, we describe the synthesis and characterization of a new 
class of bimetallic nanotubes based on Pd/Fe and demonstrate their efficacy in the dechlorination of 
polychlorinated biphenyls (PCBs). One-dimensional iron metal nanotubes of different diameters were 
prepared by electroless deposition within the pores of polycarbonate membranes (PC) using a simple 
technique under ambient conditions. The longitudinal nucleation of the nanotubes along the pore walls 
was achieved by mounting the PC membrane between two halves of a U-shape reaction tube. The 
composition, morphology, and structure of the Pd/Fe nanotubes were characterized by transmission 
electron microscopy, scanning electron microscopy and X-ray powder diffraction spectroscopy. The as-
prepared Pd/Fe bimetallic nanotubes were used in dechlorination of 3,3',4,4'-tetrachlorobiphenyl (PCB77). 
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In comparison with Pd/Fe nanoparticles, the Pd/Fe nanotubes demonstrated higher efficiency and faster 
dechlorination of the PCB. Further, the effect of various conditions, such as the pH of the reaction 
solution, temperature, and palladium loading on the efficiency of the dechlorination of PCBs was 
evaluated. 

Contributing Authors: Dibakar Bhattacharyya and Leonidas G. Bachas 
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O-24   Synthesis of high-value cycloalkynes for metal-free azide–alkyne cycloaddition 

Gregory B. Dudley  
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Florida State University, Tallahassee, FL 32306-4390 

Ring expansion of vinylogous acyl triflates provides convenient access to a range of high-value 
cycloalkyne products, including strained cycloalkynes that undergo metal-free “click” coupling reactions 
with azides. This presentation will emphasize the “azido-philic” properties of strained cycloalkynes and 
their potential for surface functionalization of quantum dots, nanoparticles, and other nano-scale devices. 
Preliminary studies on gold nanoparticles will be highlighted. 

 

O-25  ZnO nanowires hydrothermally grown on ALD thin film: Influence of the seeding layer 

Mikhail Ladanov  

mladanov@mail.usf.edu  
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The ZnO nanostructures have been studied extensively for their applications in solar cells, nanogenerators, 
photovoltaic devices, sensors, field emission devices,  lasers and supercapacitors. Each device requires 
control over the size, shape, density and other properties of ZnO nanostructures. The nanowires are the 
most studied nanostructures which have been grown through various techniques but the most simple, 
cost-effective and suitable for large scale production is the hydrothermal route. Seeding layer is required 
for ZnO nanowires to grow using hydrothermal method.  The first choice for a seeding layer is a thin film 
of ZnO. The crystal orientation, roughness and grain size of the ZnO seeding layer directly influence the 
morphological properties of the resulting ZnO nanowires. Therefore different growth techniques 
including thermal decomposition of zinc acetate, sputtering of ZnO or any other growth technique that 
provides a polycrystalline ZnO thin film would provide a film with different properties, influencing the 
growth of ZnO nanowires. Size, shape density and preferred nanowires orientation can be controlled 
through the properties of the seeding layer, which might be required for such devices as solar cells, 
sensors or in application of ZnO nanowires as an electrode material in supercapacitors. In this work we 
have used the atomic layer deposition (ALD) technique to grow the thin film of ZnO which has acted as a 
seeding layer for nucleation of ZnO nanowires in a subsequent hydrothermal growth. A study on how the 
properties of ZnO thin films deposited by ALD could affect the properties of ZnO nanowires grown on 
such film has been performed. ALD thin films have been used both as-grown and annealed in argon (Ar) 
and oxygen (O2) atmospheres. We have characterized the ZnO thin films using AFM and grazing 
incidence XRD, while ZnO nanowires are characterized through of XRD and SEM, techniques, 
respectively.  

Contributing Authors: Paula Algarin Amaris, Pedro Villalba, Garrett Matthews, Manoj K. Ram, Jing Wang, Ashok Kumar 
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O-26 Study of interaction of surface modified ZnO nanomaterial with humic acid 
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Zinc oxide nanomaterial (NM) is currently used as UV protectant in a variety of consumer products 
including sun-screen lotions. These NMs will be eventually discharged into the environment. The fate and 
mobility of these ZnO NMs are however largely unknown. To understand the mobility of coated ZnO 
once discharged into the environment, we aim to study the interaction of coated ZnO NMs with humic 
acid (HA). Since HA is the major component of organic waste found in the environment, it is expected 
that coated ZnO NMs will come in contact with HA. Two types of silica coated ZnO NMs (hydrophobic 
and hydrophilic) were selected. Hydrophilic ZnO NMs were obtained by thermally removing the 
hydrophobic organic component of the coating material. Several material characterization techniques 
including HRTEM, UV-VIS, fluorescence excitation and emission were used for the study. It was 
observed that dispersibility of hydrophobically modified ZnO increased upon incubation with HA. It was 
also observed that the stability of the hydrophobic coating remained intact. Significant fluorescence 
quenching of hydrophilic ZnO was observed upon interaction with HA, suggesting strong interaction 
between them. Our studies suggest that HA is capable of interacting with both hydrophobic and 
hydrophilic ZnO NMs and could potentially mobilize ZnO NMs in the environment. 

 Contributing Authors: Stephanie Bolyard¥, Debra Reinhart#,¥,* and Swadeshmukul Santra§,ξ,µ,* 
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O-27  Synthesis and characterization of colloidal CuAlS2, CuAlSe2 and CuAlTe2 nanocrystals 
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Semiconductor nanocrystals (NCs) have attracted intense attention due to their useful optical properties 
such as bright emission, photostability and tunable band gap, which makes them well suited for 
employing them as biological labels and optoelectronic devices. By using solution method various binary 
and singular type semiconductor NCs have been synthesized during the past decade with high colloidal 
stability and well defined particle size distribution. Apart from these binary semiconductors, multinary 
semiconductors such as I-III-VI2¬-type chalcopyrite materials offer alternatives for appropriate band gap 
energy materials. In optical aspects most chalcopyrite structures are direct transition semiconductors and 
are composed of less toxic elements. In this work we have synthesized colloidal CuAlS2, CuAlSe2 and 
CuAlTe2 nanocrystals by rapid injection of S, Se and Te precursor solution into a hot organic solvent 
containing Cu and Al precursors. The formation of NCs in solution is driven by the supersaturation of 
monomers which undergo a nucleation and growth process.  The as synthesized NCs are characterized by 
using UV-Vis spectroscopy, Photoluminescent spectroscopy, Particle size analyzer, Zeta potential 
measurement, X-ray diffraction, Raman spectroscopy, Transmission Electron Microscopy, Energy 
dispersive X-ray analysis and X-ray photoelectron spectroscopy. The cytotoxicity of the as synthesized 
nanocrystals is studied by using Alamar blue assay in human umbilical vein endothelial cells. 

 Contributing Authors: Srivani Veeranarayanan, Yasuhiko Yoshida, Toru Maekawa, D. Sakthi Kumar 

 

O-28 Cerium Oxide Nanoparticles Scavenge Peroxynitrite and Protect Neurons Against Reactive 
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Increased nitric oxide/peroxynitrite (NO/ONOO־) triggers neuronal injury and cell death and plays a 
central role in the pathogenesis of Alzheimer’s disease (AD). Mitochondrial dysfunction is an early event 
in AD. We previously reported that Amyloid beta (Aβ) peptide and excessive NO/ONOO- cause 
mitochondrial fragmentation and neuronal cell death by activation of the Dynamin related protein 1 
(DRP1), a mitochondrial division GTPase. Nitrosative stress induces phosphorylation of serine 616 (S616) 
of DRP1 (p-DRP1S616) and thereby increases mitochondrial division.  Identifying new compounds that 
can reduce nitrosative stress might delay or prevent neurodegeneration. Cerium oxide nanoparticles 
(CeO2NPs) are rare earth metal oxides that alternate between their +3 and +4 states via 
oxidation/reduction reactions at the particle surface. We have previously shown in vitro that these 
nanomaterials exhibit both superoxide dismutase and catalase mimetic activity but CeO2NPs potential for 
scavenging reactive nitrogen species is undetermined. Here, we explored whether CeO2NPs can interact 
with ONOO־ in cell free systems in vitro and in cortical neurons in vivo. We provide evidence, using 
spectroscopy that CeO2NPs accelerate the decay of ONOO־ in vitro. CeO2NPs also provided significant 
protection from neuronal cell death by NO/ONOO- using the NO generator S-nitrosocysteine (SNOC), 
which correlated with a reduction in oxidation of 3'-(p-aminophenyl) fluorescein (APF), a biomarker for 
ONOO- in vivo. Furthermore, pre-treatment of neurons with CeO2NPs prevented Aβ- induced 
mitochondrial fragmentation, DRP1 serine 616 phosphorylation, and neuronal cell death. Finally, using 
electron microscopy we observed that CeO2NPs accumulated at mitochondria and the plasma membrane. 
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Since CeO2NPs accelerate the decay of ONOO- in vitro and reside at sites of reactive nitrogen species 
production in vivo, these results point to a direct in vivo scavenging function of ONOO- by CeO2NPs. 
The results might have far-reaching implications to lower nitrosative stress in age-related disorders. 

Contributing Authors: Wenjun Song, Ajay Karakoti, Amit Kumar, Andrew Kim, Sarah Lubitz, Kimberly Bossy, Blaise 
Bossy, Sudipta Seal, Mark Ellisman, Guy Perkins, William T. Self, Ella Bossy-Wetzel 

 

O-29  Iron Oxide Nanoparticle Labeling of Cells in the Context of Heart Valve Tissue Engineering 
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A major drawback of mechanical and prosthetic heart valves is their inability to permit somatic growth. In 
contrast, tissue engineered pulmonary valves (TEPVs) potentially have the capacity to remodel and 
integrate with the patient.  An important consideration in the design of a TEPV involves the cells source(s) 
and functional stability of the tissue engineered implant in vivo specifically its ability to withstand 
hemodynamic environments. Cell migratory events to and from the scaffold will likely affect the 
remodeling of valve tissue. Therefore, we hypothesize that an important precursor to implant success is 
the nondestructive assessment of cell fate in the presence of evolving TEPV’s. Relevant cell sources for 
the design of a TEPV include human vascular cells (pulmonary artery smooth muscle (SMC’s) and 
endothelial cells (EC’s)) and human periodontal ligament derived stem cells (PDLSC’s).   PDLSCs in 
particular are a readily available source of pluripotent cells that may potentially support the valve 
phenotype. This study monitored the longitudinal position and migration patterns of these three cell 
populations. This was achieved through labeling the cell populations with super paramagnetic iron oxide 
(SPIO) nanoparticles and by subsequent visualization using cellular magnetic resonance imaging (cMRI). 
The cells were labeled according to previously used protocols. The iron oxide nanoparticles were 
contained within a polymer microsphere that also contained a fluorescent red tag.  SPIO concentration 
used was 200 µg/mL  (average SPIO particle size ~ 860 nm) for 24 hour (PDLSCs) and 48 hour periods 
(vascular cells). During incubation, the cells were concomitantly exposed to protamine sulfate 
concentrations of 12µg/mL (PDLSCs) and 4.5µg/mL (vascular cells) respectively. MRI datasets were 
collected on a 4.7-Tesla 40-cm bore magnet. A 2D gradient echo fast imaging pulse sequence with 180 
µm resolution and 10ms time of echo was employed for visualization of the cells.  Images were validated 
with Prussian blue staining for the iron oxide particles inside the cells.  In addition, fluorescence 
microscopy confirmed the presence of polymer microspheres intra-cellularly by the detection of the co-
labeled red fluorescence tag.  This indirectly confirmed SPIO cellular uptake. The three cell lineages were 
able to normally proliferate and remain viable after being labeled with an SPIO concentration of 200 
µg/mL. They were successfully visualized using T2* contrast by MRI 1 week post-labeling. These results 
provide preliminary insights on basic cell migratory events that unfold during in vivo tissue remodeling 
activity after a TEPV has been implanted. 

Contributing Authors: Angela Henao1, Kyle Padgett2, Sharan Ramaswamy1 
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Electrospinning is one of the simplest and versatile techniques to obtain micro-to-nanometer size fibers 
from various polymers or other materials. For tissue engineering research applications such as preparation 
of scaffolds for tissue regeneration, biocompatible as well as biodegradable materials are desired. 
Likewise nano-fibers mimic the size of natural extracellular matrix ensuring additional support for cell 
survival and growth. We are conducting a preliminary study to investigate a novel material named Poly 
(glycerol dodecanoate) (PGD) for obtaining micro-to-nanometer size fibers using electrospinning method. 
Simultaneously we investigate the stability and cell viability of these fibers. For the first study, we mix 
Glycerol and Dodecanedioic Acid (DDA) in the molar ratio of 1:1, at 120C for 3-4 days, to obtain pre-
polymer PGD. Then PGD was mixed with Poly (Ethylene) Oxide (PEO), Gelatin, Citric Acid (CA) and 
65% ethanol to obtain an optimum polymeric solution for electrospinning. 0.01% Riboflavin and 0.5% 
Polyethylene (glycol) diacrylate were incorporated before electrospinning for enhancing the crosslinking 
of these fibers; which was carried out under UV light for atleast 80 minutes. For the stability study fibers 
were kept in Phosphate Buffered Saline (PBS) at 37C. Simultaneously, samples of fibers kept in PBS for 
at least 3 hours were seeded with Human Fetal Fibroblasts (HFF) to observe cell viability tested via 
Alamar Blue Assay. Using a simple configuration for electrospinning we were able to obtain micro-to-
nanometer size fibers of PGD. Electrospinning under different conditions such as varying rate of ejection, 
voltage, distance between the ejector and the collector and viscosity of the polymeric solution yields 
different sizes of fibers ranging from micrometers to nanometers. For the second part of the study, we 
found that the crosslinked fibers can maintain its structural integrity in PBS for at least one month. For the 
cell survival study, microscopic observation after 48 hours reveal cell attachment and thus successful cell 
survival. Thenafter we ran Alamar blue assay to compare cell viability between fibers of PGD with and 
without Gelatin. We found that fibers of PGD with gelatin show better cell survival than fibers of PGD 
without gelatin. However this part needs further investigation. In conclusion this novel polymer, 
electrospinning of PGD yields micro-to-nanometer size fibers that can provide a backbone for cell 
survival and support and thus resulting samples can be used as scaffolds for various tissue engineering 
applications.  

Contributing Authors: Khadija Kathiria, Yen-Chih Huang 
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Cell penetrating peptides (CPPs) have attracted widespread interest as potential drug delivery vectors. The 
mechanisms by which CPPs cross the cell membrane are not yet fully characterized, and more specifically 
the potential role of CPP secondary structure in this process has not yet been determined.  We have 
therefore performed confocal Raman microscopy (CRM) experiments on two CPPs, penetratin and 
transportan, in live melanoma cells in order to gain new insights into the intracellular structure, 
microenvironment and fate of these peptides.  Difference spectroscopy and principal components analysis 
(PCA) were used independently to resolve the Raman spectra of the peptides from the background 
cellular Raman signals.  Both peptides were observed to rapidly accumulate inside cells at room 
temperature using CRM.  Penetratin accumulated mainly in the cell nucleus whereas transportan did not.  
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Fitting of the amide I vibrational band profile in the Raman spectra provided an estimate of the main 
secondary structural components for the peptides.  The secondary structure of penetratin was found to be 
mainly random coil and beta-strand in the cytoplasm of cells, assembling as beta-sheet in the nucleus.  In 
contrast, transportan displayed strong alpha-helical and beta-strand components throughout the cellular 
milieu.  The rapid entry and non-punctate distribution of the peptides in the cells, as well as the lack of 
co-localized lipid Raman signatures, indicated that the mechanism of cellular internalization was probably 
non-endocytotic for both peptides under the experimental conditions employed. 

Contributing Authors: Jing Ye, and Sara A. Fox 
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Polymer electrospinning is a versatile, inexpensive, scalable and reliable materials processing method 
with increasing interest in nanotechnology, engineering and medicine.  Most polymers utilized for 
electrospinning have been synthetic organic polymers, even in a biomedical research context.  Since about 
2000, however, investigators have been increasingly interested in the use of proteins in electrospinning.  
One reason is that proteins encode specific biochemical information.  Here, a genetically engineered, 
biologically-inspired polypeptide has been electrospun.  Based on the connective tissue protein elastin, 
this elastin-like polypeptide (ELP) was prepared by expression of a recombinant synthetic gene in E. coli 
and a multi-step purification approach.  The chemical composition of the polymer is completely defined.  
The purified polymer is essentially monodisperse.  Nanofiber mats of 20 kDa ELPs were prepared from 
aqueous solution in the absence of organic co-solvents and non-biological organic polymers.  The 
polymer was spinnable at concentrations of 20-40% (w/v).  The applied voltage magnitude and the 
needle-collector distance were crucial for spinnability.  Fiber diameter and mat morphology have been 
characterized by electron microscopy.  The ELPs have 2 cysteine residues.  The side chain of this amino 
acid can form a disulfide crosslink under oxidizing conditions.  Information on polymer backbone 
conformation in solution and in fibers has been obtained by Fourier transform infrared spectroscopy.  
Planned work includes crosslinking the fibers and testing cytocompatibility in vitro.  It is anticipated that 
the use of genetically engineered polypeptides in electrospinning will open up new possibilities for 
biomaterials research, development and commercialization.  It is further anticipated that the ability to 
manipulate the amino acid sequence of polypeptides by a change of gene structure will enable tuning of 
the material properties of the resulting electrospun fiber mats.  The basis for this belief is the dependence 
of protein function on structure.  An advantage of peptide-based materials is that the breakdown products 
are in general biocompatible, biodegradable, bioabsorbable and non-toxic.  The use of synthetic peptides 
or recombinant peptides in electrospinning provides a way of avoiding the use of animal source material 
peptides as polymers and organics as solvents.  Polypeptide fiber mats are a promising type of nano-
structured biomaterial for applications in biomedicine and biotechnology. 

Contributing Authors: Dhan B. Khadka*, Jagannath Devkota*, Michael C. Cross*, Piyush Koria† and Donald T. 
Haynie*,‡ 
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For the potential treatment of osteoarthritis in the knee, cartilage has been engineered using 
photopolymerizable, hydrogel-based scaffolding approaches. However there remains a need for enhanced 
anchorage of the engineered tissue to the underlying subchondral bone. Previous studies have taken 
approaches based on the principles of mechanical fixation, protein biochemistry and polymer science in 
order to form novel strategies of integration but have demonstrated limited success in terms of hydrogel 
retention within the defect space. Accordingly, the primary objective of this study was to take an 
osteoinductive approach to improve integration of bone to photopolymerizable hydrogel by using 
hydroxyapatite nanoparticles.  Fluorescent images taken over 3 weeks in both Poly(ethylen glycol) 
diacrylate (PEGDA) and Poly(ethylen glycol) diacrylate-Hydroxyapatite (PEGDA-HA) constructs 
suggested that osteoblasts remained viable after UV exposure. Compression testing results confirmed the 
viscoelastic behavior of the hydrogel. When HA particles were incorporated, the constitutive properties of 
the hydrogel were very similar to the PEGDA-only samples. This demonstrated the stability of the 
PEGDA-HA constructs for use with a cellular component. However, the mechanical properties of the gels 
were altered after the incorporation of osteoblasts; in particular, less viscoelastic behavior in the PEGDA-
HA group was observed suggestive of active engineered bone tissue formation. Results obtained thus far 
suggest that hydrogel constructs that incorporate HA nanoparticles can be used to provide a more graded 
transition zone from hydrogel to bone.  We believe that such a transition will provide more stable 
anchorage of the hydrogel thereby allowing more thorough (and hence improved) tissue repair and 
regeneration processes to occur.  

Contributing Authors: Debrupa Lahiri, Jerry Centeno, Arvind Agarwal, Sharan Ramaswamy 
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Nanoparticles are being increasingly used presently in different fields of nano-medicine. The differential 
ability of silicone microparticles (SMP) and nanoparticles (SNP) to induce specific and nonspecific, 
immune, inflammatory and cytotoxic response is clearly not elucidated yet. We hypothesize that SNP and 
SMP may differentially affect the inflammatory, cytokines, immune activation and cytotoxic markers on 
PBMC. PBMC (1X106/ ml) from naïve normal subjects were cultured with different concentrations (1, 
10 & 100 µg/ml) of SNP and SMP for 24hrs. Phenotypic analysis, intracellular cytokine expression 
(TNFα & IL6), immune activation (HLA-DR and CD38 expression), cell proliferation (by BrdU 
incorporation) and viability determinations (by Propidium Iodide staining) were performed using LSRII 
flow cytometer, and analyzed by FlowJO software. PHA (10µg/ml) was used as positive control. SMP 
showed an increase in CD4 T cell, B cell and decrease in CD8 T cell percentage, with no change in cell 
proliferation, compared to SNP. PBMC treated with SMP showed significant increase in cytokine, 
immune activation and cytotoxicity markers in a dose dependent manner compared to SNP. Further, 
memory T cells displayed greater sensitivity to SMP toxicity compared to naïve T cells. These results 
may be of clinical significance in transplantation immunobiology. 

Contributing Authors: Narayanan Nair2, Adriana Yndart1, Jeongmin Hong3, Sakhrat Khizroev3 and Madhavan PN Nair1 
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Due to their genotoxic and endocrine disrupting effects, mycotoxins pose severe risks to human, animal 
and environmental health. In consequence, there is an emerging need for rapid and sensitive analytical 
detection systems capable to simultaneously determine various mycotoxins in food, feed and 
environmental samples. Upon the development of enzyme-linked immunosorbent assays (ELISAs) and 
various format immunosensors to several mycotoxins, a polymeric bead-based technology was developed 
for parallel detection of mycotoxins in commodities. The multiplexed assay allows parallel quantitative 
detection of six mycotoxins, aflatoxin B1 (AB1), deoxynivalenol (DON), fumonisin B1 (FB1), ochratoxin 
A (OTA), T2-toxin (T2) and zearelenone (ZON). Mycotoxin-specific antibodies were anchored to the 
surface of fluorescence-labeled polystyrene micro- and nanobeads in the Lab-on-beadsTM technology, 
and were applied to flow cytometric detection in a competitive assay format. The specific capture bead 
types having discrete median fluorescence intensity (MFI) characteristics allow the system to distinguish 
among signals produced by AB1 (MFI 160), ZON (MFI 280), OTA (MFI 530), FB1 (MFI 1910), DON 
(MFI 2950) and T2 (MFI 4150) based on absorbance intensities at 670 nm. Antibodies having remained 
free on the bead surface due to low or no presence of the given mycotoxin in the sample react with 
phycoerythrin-labeled mycotoxin haptens, and the thus processed immunocomplexes are passed to 
fluorescence-specific detection in a FACSCalibur™ flow cytometer (CE-IVD) capable of nanoscale bead 
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separation, signal intensities detected at 670 nm for bead type identification and 580 nm for mycotoxin 
signal. Increasing signals at 580 nm indicate decreasing initial mycotoxin concentrations with a sigmoid 
(logistic) pattern. 

Using the above experimental setup, the above six mycotoxins were analyzed in grains of various maize 
varieties preinfested by different means and to various degree with Fusarium graminearum (Fg) and F. 
verticillioides (Fv). FB1 occurred in all maize grain samples at the highest concentration (Fg: 50-340 
mg/kg, Fv: 200-600 mg/kg). DON was found to be produced at high concentrations (10-20 mg/kg) by Fg 
and none by Fv. Both Fusarium species produced T2 and OTA at medium or low levels (250-350 and 5-
20 �g/kg) with no significant differences between fungus species and among maize varieties. ZON was 
found to be produced at medium concentrations (50-100 �g/kg) by Fg and none by Fv, with no 
significant differences among maize varieties. AB1 did not occur in any of the samples. The rate of the 
individual mycotoxins in the overall toxin production was approximately 25000:750:15:5:1 
FB1:DON:T2:ZON:OTA. Fv did not produce DON and ZON mycotoxins, AB1 was not produced by 
either fungal species. Results obtained by the Lab-on-beadsTM multiplexed flow cytometry assay were 
validated by ELISA determinations for all six mycotoxins. 

Acknowledgement: This work was supported by grants KOF-346/2011 and GOP1.1.1-07/1-2008-0049 by 
the Ministry of Rural Development of Hungary and National Development Agency, Hungary, 
respectively. 
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There has been a tremendous interest in recent years in developing concepts and approaches for self-
assembled systems, searching for their electronic and optical applications. The ability to choose the 
sequence of nucleotides and hence provide addressability during the self-assembly processes, makes 
DNA an ideal molecule for these applications [1]. The DNA does not primarily present an electron/hole-
transfer problem, and its suitability as a potential building block for molecular devices may not depend 
only on the long-distance transfer of electrons and holes through the molecule. The reason for that lies in 
the mechanism itself: it fails to explain the persistence of efficient charge transfer when the transfer rates 
do not decrease rapidly with the transfer distance. Fortunately, its π-stacked array of base pairs does 
indeed provide an appropriate pathway for long-range charge transport, although the mechanisms for 
long-range transport and short-range transfer may differ entirely. Strong stacking interactions result in the 
fastest electron-transfer kinetics, whereas dynamical motion of the base pairs and reactant energetics also 
modulate the distance dependence of DNA-mediated charge transport, reducing its efficiency. In this 
work, we present a model for describing electrical conductivity along poly(CG) and  poly(CT) DNA 
segments with diluted base pairing within a tight-binding Hamiltonian approach. The base pairing is 
restricted to occurring at a fraction p of the cytosine (C) nucleotides at which a guanine (G) nucleotide is 
attached. We show that the Schrödinger equation can be mapped exactly onto that of the one-dimensional 
Anderson model with diluted disorder [2]. Using a Green function formalism as well as exact 
diagonalization of the full one-dimensional Hamiltonian of finite segments, we compute the density of 
states, the wavefunction of all energy eigenstates and their corresponding localization lengths. We show 
that the effective disorder introduced by the diluted base pairing is much stronger in poly(CG) than in 
poly(CT) segments, with significant consequences for the electronic transport properties. The electronic 
wavepacket remains localized in the poly(CT) case, while it acquires a diffusive spread for the poly(CG)-
based sequence. 

Acknowledgments – This work received financial support from the Brazilian Research Agencies CAPES 
(PROCAD and Rede NanoBioTec), CNPq (INCT-Nano(Bio)Simes) and FAPERN/CNPq (Pronex). 
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Synthesis of colloidal ionic TOPO-CdSe Quantum Dots (QDs) was carried out under standard procedure 
utilizing TOPO which complexes the phosphonate with the semiconductor to solubilize and stabilize the 
QD at high temperature. The controlled nucleation and growth enabled us to confine the diameter of the 
nanoparticles to ~3.0 nm. The goal of a consistent (10% distribution) number of particle sizes is due to 
larger particles absorbing/emitting a disproportionally larger fraction of incident photons relative to the 
number of particles in solution. The size distribution is confirmed then by narrow bandwidths, around 30 
nm, in the absorption spectrum. Size distribution studies utilizing transmission electron microscopy (TEM) 
is also conducted to confirm a single size of nanoparticle. 

Surface passivation has shown that coating the QDs with higher bandgap inorganic semiconductor 
materials can not only increase the photoluminescence quantum yield, but also the chemical stability and 
photostability. The coating of the (CdSe)ZnS QDs in the synthesis presents unique properties which is 
why they are useful in optoelectronic and biological applications such as thin-film light emitting devices 
(LEDs) and biological labels. 

CdSe(ZnS) QDs were polymerized utilizing 3-mercaptopropyltrimethoxysilane (MPS) by ligand 
exchange. The sol-gel process of the MPS capped QDs Langmuir monolayer was studied under various 
subphases of pH and reaction time which led to the formation, at pH 12.0, of a homogenous Langmuir 
monolayer.Langmuir-Blodgett (LB) film of the MPS-(CdSe)ZnS QDs revealed a smooth monolayer 
deposit on quartz slides which was also observed by atomic force microscopy (AFM) measurements 
implying the homogeneity of the deposited monolayer. Topographic studies of the monolayer at the air-
water interface revealed 2D aggregation during the early stage of the compression process which was then 
further investigated by measuring with a compression/decompression cycle and kinetic measurements 
showing a stable Langmuir monolayer at the interface. The 2D sol-gel process can be applied to QDs to 
easily form a highly organized polymeric QDs monolayer leading to the formation of increasingly 
fluorescent labeling. 

Contributing Authors: Nicholas Crawford, Mickaël Macquet and Roger M. Leblanc 
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Genetically-engineered polypeptides are of increasing interest in nanotechnology, biomedical engineering 
and medicine.  The general biocompatibility, biodegradability, biofunctionality and non-toxicity of 
peptide-based materials have made them promising for biomedical research and development.  Gene 
sequence is readily manipulated by tools of molecular biology, enabling control over polypeptide 
structure and function.  Here, the design and recombinant production of elastin-like peptides (ELPs) and 
their spinnability are discussed.  Short double-stranded DNA fragments encoding a repeated pentapeptide 
sequence from elastin (Val-Pro-Gly-Val-Gly, here represented by 'V') were combined into a  c. 200 base 
pair synthetic gene.  The method used, recursive directional ligation, enabled controlled, stepwise 
oligomerization of duplex DNA oligonucleotides to yield a library of concatemers.  The 40-motif 
concatemer was isolated, purified and cloned into a plasmid cloning vector.  The recombinant synthetic 
gene was then modified with two duplex DNA oligonucleotides at the 5' end to incorporate two cysteine 
codons.  Each of these oligos encoded [(VPGVG)2VPGCG(VPGVG)2, here represented by 'C'].  The 
resulting synthetic gene was then subcloned into an expression vector and expressed in E. coli.  The 
recombinant polypeptide was then purified by a multi-step approach.  In this approach, the ELPs 
precipitate at elevated temperature, enabling separation from solution material.  At ambient temperature, 
by contrast, the ELPs are soluble.  Three different ELPs have been produced: V40C2, V40C4 and 
V40C12.  The approach has been generalized to produce the fusion protein KGF-V40C2, which includes 
keratinocyte growth factor. Genes encoding GFP-V40C2 and Protein G-V40C2, which include green 
fluorescent protein and protein G, respectively, have been synthesized.  GFP is intrinsically fluorescent, 
and protein G binds to the constant part of immunoglobulin G.   V40C2 and V40C12 have already proved 
spinnable.  Fiber diameter and mat morphology have been characterized by electron microscopy and 
Fourier transformed infrared spectroscopy.  The cysteine residues in the recombinant polypeptides are 
potential chemical conjugation sites or means of crosslinking fibers under oxidizing conditions. The use 
of ELPs in electrospinning will open up new possibilities for the development and commercialization of 
novel functional materials in biomedicine and biotechnology.  

Contributing Authors: Dhan B. Khadka*, Michael C. Cross*, Piyush Koria† and Donald T. Haynie* 
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The adsorption of arsenic to bulk crystalline zerovalent iron, iron oxides, iron powders, fillings and wires 
has been extensively studied. However, recent development of smaller sized particles has improved the 
reactivity of these materials dramatically and can enhance their remediation capability. Hematite is one of 
the most widespread and thermodynamically stable iron oxide in the environment and it is a good model 
system to understand the kinetics and adsorption capacities of IONPs with arsenic. With the increase 
interest of IONPs as a remediation tool, once these nanoparticles are released, they will interact with their 
surrounding environments. IONPs have strong adsorption characteristics for metals, therefore, it is 
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necessary that we comprehend the interaction of bare/uncoated hematite nanoparticles with the highly 
toxic metal contaminant arsenic. It is essential to study the interaction of IONPs with different arsenic 
species since arsenic toxicity is closely related to its oxidation state. Adsorption studies were performed to 
investigate the kinetic and adsorption capacities of IONPs with arsenate (As (V)) and arsenite (As (III)). 
Ultrasonically dispersed IONPs adsorbed both As (V) and As (III) but had a stronger affinity for As (V). 
IONPs adsorbed both As (III) and As (V) rapidly within the first 8 hrs with IONPs adsorbing 4046 µg of 
As (V) per gram of IONPs compared to the 2836 µg of As (III) per gram of IONPs adsorbed at 
equilibrium. The equilibrium adsorption data was interpreted using Langmuir isotherm with adsorption 
capacities found to be 2.12 mg As (III)/g IONPs and 2.90 mg  As (V) /g IONPs. The results showed that 
IONPs can efficiently adsorb As (V) and As (III). This information can assist in predicting arsenic 
adsorption behavior and assess the role of IONPs in the biogeochemical cycling of As. 

Contributing Authors: Guangliang Liu & Yong Cai 
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This paper describes a nanoparticle enabled technique for integrated enrichment, detection and killing of 
circulating tumor cells (CTCs) by using magnetic nanoparticles and bismuth nanoparticles, X-ray 
fluorescence spectrometer, and X-ray radiation caused DNA damages. Both types of nanoparticles are 
modified with tumor targeting agents and co-conjugated with tumor cells through folate receptors over-
expressed on cancer cells. A permanent micro-magnet is used to collect circulating cells in a simulated 
blood flow. Characteristic X-ray emission from collected bismuth nanoparticles upon excitation with 
collimated X-rays is used to detect presence of CTCs. The dose of primary X-ray can be enhanced for 
efficient and in situ killing of localized CTCs, which has been confirmed by DNA damages using comet 
assay. Live/dead assay shows that both nanoparticles have lower cytotoxicity than commonly proposed 
imagining agents (quantum dots). If toxicity can be further reduced by appropriate surface modifications, 
this method has the potential for in vivo enrichment, detection and killing of CTCs due to high 
penetration power of x-rays. *Mainul Hossain and Hanyu Fu have equal contribution to this work 
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Theoretical investigations on charge transport in polypeptides initially were focused on the calculation of 
band structures through semi-empirical and ab-initio methods. It was suggested that the conductivity of 
proteins was caused by electronic delocalization, but later the possibility of hopping conductivity was 
considered.  

The focus of this work is on the numerical investigation of the charge transport properties of the de novo-
designed alpha3 polypeptide, as well as in its variants, all of them probed by gene engineering [1]. The 
theoretical model makes use of a tight-binding model Hamiltonian, where the input parameters (amino 
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acid vertical ionization and dipeptide hopping energy) were obtained by performing ab-initio calculations 
within the density functional theory. The alpha3 polypeptide is a 21-residue with three repeats of the 
seven-residue (heptad) sequence Leu-Glu-Thr-Leu-Ala-Lys-Ala, forming an alpha–helical bundle 
structure through hydrophobic interaction between Leu residues. Its variants are obtained by Ala→Gln 
substitution at the e (5th) and g (7th) position, respectively, of the alpha3 polypeptide amino acid 
sequence. Using transmission electron microscopy and atomic force microscopy, it was observed that the 
alpha3 polypeptide and one of its variant do have the ability to form fibrous assemblies, while the other 
one does not! Our main aim is to investigate whether or not the biased alpha3 polypeptide and its variants 
can be also identified by charge transport measurements through current-voltage curves as a pattern to 
characterize their fibrous assemblies. As the formation of fibrous assemblies is characteristic of 
Alzheimer and Parkinson diseases [2], for example, our result may suggest that charge transport in 
peptides can turn to be a useful tool for the development of biosensors to probe amyloidosislike diseases. 

Acknowledgments: This work received financial support from the Brazilian Research Agencies CAPES 
(PROCAD and Rede NanoBioTec), CNPq (INCT-Nano(Bio)Simes) and FAPERN/CNPq (Pronex). 
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We are presenting protocols for the growth of high quality zinc oxide nanowires on n-type silicon 
substrates to accurately model zinc oxide nanowire field effect transistors as a biosensor for single 
biomolecule detection of streptavidin/biotin binding. By optimizing methods in physical vapor deposition, 
two sets of experiments were carried out – each with varying temperatures between eight to twelve 
hundred degrees celsius. These procedures produced zinc oxide nanowires with smooth surfaces and 
uniform diameters in the range of fifty to one hundred and twenty nanometers and lengths of two to seven 
micrometers without the use of any catalyst, thin film deposition, or special pre-growth sample treatments; 
thus eliminating any possible contamination or impurities. In accordance with these experimental results 
for the nanowires and a typical field effect transistor sensor configuration we developed a three 
dimensional model for sensor performance analysis. Assuming a spherical molecule with uniform charge 
distribution that is immersed in a sodium chloride solvent with mobile univalent ions and by applying 
Poisson-Boltzmann equations for boundary and continuity conditions, a mathematical model is obtained 
for the electrostatic potential distribution. This distribution allows us to calculate the gate voltage, which 
was found to be approximately seven millivolts and build current-voltage characteristics for the nanowire 
field effect transistors. Using a specific reference voltage, the current-voltage characteristics of four 
different gate voltages, in intervals of seven millivolts, were considered to illustrate four independent 
streptavidin/biotin bindings. The results demonstrate that when the drain to source voltage is lower than 



44 

 

six tenths of a volt, the zinc oxide field effect transistor works in the linear region and the drain current is 
essentially the same for all drain to source voltage values selected. Consequently, when the drain to 
source voltage is higher than six tenths of a volt, the zinc oxide field effect transistor works in the 
saturation region and the drain current changes can be visibly seen and was measured to be thirty four 
nanoamperes. In order to obtain good sensitivity for the gate voltage change, the zinc oxide field effect 
transistor should be operating in the saturation region, which was set to be one volt. This study 
theoretically demonstrates that small changes in the gate voltage lead to exponentially larger changes in 
the drain current proving that single biomolecule detection can be possible using zinc oxide nanowire 
field effect transistors. 
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Introduction: Nanoparticles are being extensively researched as a noninvasive method for selectively 
targeting and killing cancer cells [1]. The surface plasmon resonance (SPR), a phenomenon unique to 
metallic nanoparticles (especially in Au and Ag), leads to strong electron charge oscillations on the 
surface, leading to a strong absorption of the incident light and subsequent superheating [2]. Letfullin et al. 
aimed to compare and contrast the effects of multiphase-pulse and single-pulse laser heating on the gold 
nanoparticle temperature profiles [3]. They found that while the AuNP heated substantially during the 
laser pulse durations, they did not exhibit any cumulative effects and rapidly cooled to room temperature 
after the irradiation cycle. However, their study was limited only to the nanoparticle temperatures and did 
not model the environmental effects of the AuNP heating. In this study, we model the thermal activation 
of gold nanospheres and nanorods in a fluidic environment using Comsol Multiphysics 4.0a to determine 
the thermal response of the surrounding medium. 

Methods: The thermal activation of the AuNP and the thermal response of the medium can be modeled 
using Comsol’s Heat Transfer Module. Temperatures provided by Letfullin et al. were used as the input 
temperatures for the AuNP. Points were placed at distances away from the particle’s surface to obtain the 
temperature profiles at those points. 

Results: The temperature distribution in the water over time can be observed in (Figure 1) for a gold 
nanosphere. Assuming that the therapeutic range for cellular thermal ablation is ~60 C= 353 K, and using 
that as a cutoff temperature, we observe a valid therapeutic range for gold nanoparticles heated to 600 K 
in single-pulse mode to be 50nm from the nanoparticle’s surface. Particles heated to 1100 K exhibited an 
effective range of 60-70nm. When three pulses were applied to particles reaching 1100 K, cumulative 
effects were observed in the surrounding medium, leading to an increased therapeutic range of 90 nm. 

Conclusion: Although single-pulse heating of gold nanoparticles may not be enough to achieve a suitable 
thermal response, multi-pulse heating shows accumulation of heat in the particle’s surroundings over time. 
By providing multiple laser pulses, the effective thermal ablation range increases from that of a single 
pulse. Accumulation occurs without increasing the laser’s intensity, implying a safer method if used for 
selective cancer cell targeting. 

Contributing Authors: Joshua Gardner, Onur Tigli 



45 

 

P-09    Growth Kinetics of Pd Metal Catalyzed Silica Nanowires  

Eric Huey 

ehuey@mail.usf.edu 

BioMEMS and Microsystems Laboratory, Department of Electrical Engineering, University of South Florida,4202 East 
Fowler Avenue, Tampa, Florida 33620, 2School of Electrical and Computer Engineering, RMIT University, 124 La Trobe 
Street 

This paper presents an investigation into the growth kinetics of Palladium catalyzed Silica nanowires. 
Silica nanowires wires were grown using the Vapor Liquid Solid growth mechanism, under varying 
temperatures. Catalyst evaporation was observed to determine its contribution to the growth of the Silica 
Nanowires. At   1050° C substrate weight loss for times less than 15minutes was observed. In contrast, 
substrate weight gain at the 1100°C was steady with periods of exponential growth followed by a period 
of saturated growth. At 1150°C nanowire growth was suppressed, with only Pd nucleation sites and 
substrate surface visible. An explanation for this suppressed growth lies in the availability of vapor phase 
SiO at such temperatures/pressure and eutectic composition of Pd and Si.  

Contributing Authors:  Subramanian Krishnan, Dinesh K. Sood, Shekhar Bhansali 
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During the past few decades, intensive research has been focused on developing more efficient drug 
delivery systems to deliver a therapeutic agent to the target site along with the in vivo imaging 
capabilities for better diagnosis methods and introduction of optimal cancer therapy plan. Near-infrared 
(NIR) fluorescence dyes have been widely exploited for in vivo imaging since these dyes have the ability 
to avoid both DNA and water absorption. In addition, the NIR dyes can also show hyperthermia effect 
after photothermal activation. Research has been focused on entrapping these NIR dyes into polymeric 
materials to increase their stability and improve the in vivo imaging over an extended period of time. In 
our study, we report a new biocompatible and biodegradable polymer, termed poly(glycerol-co-malic-
dodecanoate) (PGMD) that degrades into nontoxic byproducts. PGMD polymer was synthesized via 
thermal condensation method.  PGMD had a less hydrophobic backbone compared to PGD and was 
formulated into nanoparticles with the mean size distribution of approx. 120 nm. We chose IR820 as the 
imaging agent for our study because it has emission around 800 nm wavelengths and it also has the ability 
to produce heat after exposure to laser.  IR820 loaded PGMD nanoparticles were also formulated and the 
drug loading efficiency of IR820 was measured by using spectrophotometer. The cytotoxicity profile of 
void PGMD nanoparticles showed no toxicity up to 0.05mg/ml in all the three viz MES-SA, DX-5, 
SKOV-3 cancer cell lines tested. In vitro fluorescence microscopic cellular uptake studies showed 
comparable fluorescence of IR820 loaded PGMD nanoparticles to free IR820 (5µM) after 24-h exposure. 
In future studies anticancer drugs will be included for combined imaging and therapy studies. We expect 
that ease of synthesis and good biocompatibility make PGMD a good candidate for numerous drug 
delivery applications.     

Contributing Authors: Romila Manchanda, Y C Huang & Anthony J. McGoron 
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Diabetes is the seventh leading cause of death in the U.S. today with 200,000 deaths reported each year. 
Type I diabetes (T1D) is an autoimmune disorder that leads to the destruction of insulin-producing 
pancreatic β-cells located in the islets of Langerhans. Islet transplantation is the most promising treatment 
for this disease. However, clinical trials indicate challenges including failure of tissue to revascularize and 
destruction of islet grafts. One promising strategy is to prevent or limit β-cell death by embedding 
immunosuppressant drugs such as FTY720 into a biodegradable polymeric nanofiber scaffold. In this 
study, nanofibrous scaffolds were fabricated by electrospinning  poly(3-hydroxybutyrate-co-3-
hydroxyvalerate) (PHBV) at varying concentrations, electric voltages, and collector distances as well as 
blending it with type-I collagen and polycaprolactone (PCL) in 1,1,1,3,3,3-hexafluoro-2-propanol (HFP). 
Cell culture studies were conducted with mouse BALB/C islets, GFP rat islets, and human islets to study 
their viability on the nanofibrous scaffolds. SEM micrograph and confocal image analyses indicated 
PHBV blended with type-I collagen yielded nanofibers with uniform morphology and a high percentage 
of viable islets. Water contact angle measurements were conducted with a droplet analysis to study the 
hydrophobicity levels of the scaffolds with and without blends.  

Contributing Authors: Daniel T. Bowers, Kenneth Brayman, & Edward Botchwey 
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Copper nanaoparticle are known to have excellent antimicrobial activity1. But its use as surface toxicant 
has been limited due to its solubility. Hence there is a need for a stable matrix. We have developed a 
novel and simple method of copper loaded core-shell silica nanoparticles (C/S CuSiNP) which will result 
in reduced copper accumulation and prolonged antibacterial activity. Silica is the preferred shell material 
for metallic nanoparticle because it is chemically inert and stable2. The core silica nanoparticle 
preparation in our study is based on the stober sol-gel synthesis, carried out under alkaline conditions in 
ethanol: water mixture2. This serves as the “seed” particle. The “shell” is made of copper loaded silica 
nanogel (Cu-SiNG). The purpose of this study is to check the loading efficiency in each particle size and 
evaluate the effect of its antimicrobial activity. Particle size characterization in solution was done using 
Dynamic Light Scattering (DLS) technique. Atomic Force Microscopy (AFM) confirmed the particle size 
and spherical morphology. The copper content was quantified by Atomic Absorption Spectroscopy 
(AAS). The antibacterial properties of the formulations were assessed against two gram negative and one 
gram positive bacteria. The particles demonstrated significant inhibition of growth of bacteria in both 
types.  

References: 

1. Young Hwan Kim, et al, J. Phys. Chem. B 2006, 110, 24923-24928 

2. Liane M. Rossi, et al, Langmuir 2005, 21, 4277-4280 



47 

 

P-14 Synthesis and Characterization of Silver ions embedded Silica Nano-Gel and its Antibacterial 

Applications  

Roseline Menezes  

menezes_roseline@knights.ucf.edu 

University of Central Florida, 3040 White Ash Trail, Orlando, Florida, 32826 

Silver has been known to exhibit strong toxicity to a wide range of micro-organisms and silver 
compounds have been studied as bactericidal agents against the new bacteria resistant against current 
antibiotics. This work presents a simple and inexpensive silver containing bactericidal agent. We have 
developed silver loaded silica nanogel by sol gel method. Two different water-based formulations were 
obtained by adjusting the pH (AgSiNG–clear, pH 4.5 and AgSiNG- brown colored, pH 7.0). Both of the 
formulations were characterized using various material characterization techniques which include UV-Vis 
Spectroscopy, Fluorescence Spectroscopy, and Fluorescence microscopy, Dynamic Light Scattering, 
Atomic Force Microscopy and Transmission Electron Microscopy. Material characterizations reveal that 
silica matrix is capable of entrapping silver in both ionic for as well as nanoparticulate form. The 
characteristic surface plasmon at 420 nm confirmed the formation of silver nanoparticles at higher pH 
(pH7). The antibacterial properties of both formulations were studied against gram negative organisms E. 
coli and X. alfalfae (a plant pathogen) and gram positive organisms B. subtilis and S. aureus. These 
studies were done in both liquid and solid Mueler Hinton Media. The minimum inhibitory concentration 
(MIC) value was estimated to be approximately 8.5g/ ml of the metallic silver content in silica matrix. 
The interaction of the bacteria with the formulation was studied using fluorescence microscopy and 
Scanning Electron Microscopy. Live/Dead assay of the treated micro-organisms were done using the 
Baclight Kit (invitrogen). Effective antibacterial efficacy was recorded using these formulations for both 
gram positive and gram negative bacteria. 

Contributing Authors: Swadeshmukul Santra 
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Silicone materials are being used extensively for several years in cosmetic industry, aesthetic medicine, 
plastic surgery, vaccine construction and medical tools and devises. Several clinical, pre-clinical and in 
vitro studies have reported adverse immunological effects of silicone due to their ability to induce 
proinflammatory molecules such as TNF-a and IL-6. In recent years, use of nanoparticles is under fast 
development for therapeutic drug targeting, diagnostic imaging and immune response in various field of 
nanomedicine. We hypothesize that the immune responses induced by in vivo use of micro-silicone 
materials can be reduced or eliminated by the use of nano-silicone. PBMC obtained from naïve normal 
subjects were cultured separately with silicone dioxide nanoparticles (SNP, 20-100nm) and microparticles 
(SMP, 2�m) at concentrations of 1, 10 and 100�g/ml for 4 to 48 hrs and the culture supernates were 
quantitated for TNF-a and IL-6 by ELISA and the cell pellets were used for gene expression  studies  by 
real time PCR.  PBMC treated separately with LPS (1mg/ml) and PHA (10mg/ml) used as positive 
stimulants produced robust induction of both TNF-a and IL-6 proteins and gene expression    compared to 
control culture. PBMC treated with nanoparticles    did not induce any detectable levels of   TNF-a or IL-
6   secretion or upregulated     gene expression and were comparable to untreated or unstimulated control 
culture.  However, PBMC treated with microparticles at 100�g/ml   significantly induced   IL-6 and 
TNF-a proteins and upregulated IL-6 and TNF�gene expression. These results suggest that SNP can be 
engineered to avoid capsular contracture, immune recognition and subsequent silicone related adverse 
effects and thus may be of therapeutic significance in cosmetic industry, plastic surgery and aesthetic 
medicine. 

Contributing Authors: Sudheesh Pilakka Kanthikeel2, Zainulabedin Saiyed2, Adriana Yndart2, Nimisha Gandhi2, and 
Madhavan Nair2 
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Inflammatory Bowel Disease (IBD) is a group of chronic inflammatory conditions of the gastrointestinal 
tract (GI) that cause abdominal pain, vomiting, diarrhea, and rectal bleeding.  The primary method of 
diagnosis is colonoscopy with biopsy of pathological lesions, which is invasive and uncomfortable for 
patients.  IBD etiology is not fully understood; among several factors potentially involved, it is believed 
to develop as a reaction to imbalances in the microbial intestinal flora.  Bacteria are known to 
communicate to one another by quorum sensing (QS).  Quorum sensing is the regulation of gene 
expression in bacteria based on fluctuations in cell-population density: bacteria secrete specific signaling 
molecules that, when a threshold concentration is reached, activate transcription of genes involved in 
multiple processes, including virulence factors and biofilm formation.  As part of ongoing research to 
identify a biomarker for IBD, by determining if patients have altered levels of quorum sensing molecules 
(QSMs) that vary based upon the state of the disease, our goal is to test if whole cell biosensing systems 
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can detect QSMs in clinical samples.  Two constructs were utilized, pSB406 and pSB1075, which employ 
components of QS regulatory systems as recognition elements and luxCDABE gene cassette as a reporter.  
These systems produce light in a dose-dependent fashion in the presence of N-acyl homoserine lactone 
(AHL) molecules, a group of QSMs, allowing for a quantitative measure of AHLs present in a sample.  
To date we have been able to employ these biosensing systems to detect QSMs in saliva and stool 
samples from subjects with various GI diseases. More recently, we have also been able to detect AHLs in 
blood serum samples from IBD patients. Continued experimentation with these systems may lead to a 
biomarker for IBD that could be employed in the non-invasive diagnosis and management of bacteria 
related disorders. 

Contributing Authors: Nilesh Raut, Lucy Freer, Patrizia Pasini, Sylvia Daunert 
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The molecular level damage to DNA is of importance due to its susceptibility to free radical attacks and 
crucial roles in maintaining cell functions. Although a variety of techniques can be used to detect DNA 
damage, most of them are laborious, have limited sensitivity, throughput and quantification. We have 
developed a cell array based method in which cells are attached on an array of microfabricated pattern 
either specifically through surface-receptors or non-specifically through electrostatic interaction. The 
patterned cells are trapped in agarose gels, and exposed to radiation or chemicals to damage DNA. The 
damaged DNAs (relaxed and fragmented) can diffuse out of nuclei and form bright circle (halo) 
surrounding each cell after staining. Due to symmetric shape of each halo, DNA damage has been 
determined easily, automatically and accurately. 

Contributing Authors: Liyuan Ma, Ming Su 
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Purpose: Epinephrine was previously formulated into a fast-disintegrating sublingual tablets (AAPS 
PharmSciTech. 2006;7(2):Article 41) and the sublingual bioavailability was established in our validated 
animal model (J Allergy Clin Immunol 2006;117(2):398-403) for the potential first-aid treatment of 
anaphylaxis in community settings. The purpose of this study is to fabricate stable epinephrine 
nanoparticles using high shear fluid processor (Microfluidizer) to enhance the sublingual bioavailability 
of epinephrine.  

Methods: (-)-Epinephrine base and (-)- epinephrine (+)-bitartrate solubility were tested in various solvents 
to be used as a carrier for shear fluid processing by dissolving 2 mg/mL and analyzing samples by HPLC. 
Epinephrine and epinephrine bitartrate suspensions were processed using M-110P microfluidizer 
(Microfludics, Newton, MA) under pressures ranging from 15 to 30 KPsi for several passes. The 
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microfluidizer receiving coil was immersed in ice to reduce heat produced during the process. Particle 
size of epinephrine and epinephrine bitartrate were measured before and after processing using NiComp 
370 Submicron Particle Size Analyzer (NiComp), Mastersizer or Zetasizer (Malvern). Stability of 
epinephrine and epinephrine bitartrate was monitored by visually inspecting the color of the processed 
suspension and by using Fourier Transform InfraRed (FT-IR, PerkinElmer Inc.) for the dried samples 
using bench top lyophilizer (ART Inc).  

Results: Epinephrine and epinephrine bitartrate were suspended in water and isopropyl alcohol, 
respectively, as carriers for shear fluid processing based on their safety and low API-solubilizing ability, 
53.4 µg/mL and 12.3 µg/mL, respectively. Epinephrine’s particle size was reduced from 32.9±0.3 µm 
(mean±SD) to 905.9±82 nm and to 273.9±179 nm after one pass under processing pressure 15 KPsi and 
30 KPsi, respectively.  Epinephrine bitartrate’s particle size was reduced from 150.7±5.0 µm to 2.0±0.2 
µm after 16 passes under processing pressure 15 KPsi (1 pass) and 25 KPsi (15 passes). Epinephrine 
suspension discolored to pinkish then to brownish color after processing and to pinkish color despite the 
addition of 0.1 mM sodium metabisulfite and 0.1 M perchloric acid to the suspension before processing to 
slow epinephrine oxidation.  On the other hand, epinephrine bitartrate did not change color after 
processing. FT-IR spectrums, before and after processing, reflected epinephrine degradation and 
confirmed epinephrine bitartrate stability during processing. The yield of the shear process for 
epinephrine bitartrate was 68%.  

Conclusion: Size reduction of epinephrine base in water suspension was achievable but the process 
resulted in the degradation of epinephrine. Epinephrine bitartrate was stable during the shear process and 
the particle size was reduced to about 2 µm." 

Contributing Authors: Enrique Nieves 
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Melamine is a nitrogen-based compound used in a wide array of industrial applications. Exposure to high 
levels of melamine, or extended low-level exposure, may cause adverse effects in humans. Due to its 
inexpensive manufacture and high nitrogen content, it has been illegally added to food products to boost 
apparent protein content, misleading conventional nitrogen-based protein tests. 

The necessity for reliable melamine recognition has generated various techniques, usually involving 
ELISA or LC/MS. These methods require expensive instrumentation and/or extensive procedures. We 
recently developed a process for low-resource settings, which relied on characteristic colorimetric 
changes due to melamine-induced aggregation of gold nanoparticles (AuNPs). However, a spectrometer is 
still required to accurately quantify low melamine concentrations. The present work employs sodium 
chloride as a means to indirectly quantify the melamine present in solution without any analytical 
equipment. 

The first focus is to use NaCl to improve the detection limit.  Although low levels of melamine cannot 
cause observable color change in AuNPs, it still lowers the stability of the AuNPs to some extent. This 
enables the use of NaCl to facilitate the desired color shift, which is melamine concentration dependent. 
This process allowed us to move the threshold, with other factors remaining constant, from 0.488 ppm to 
0.015 ppm. 



51 

 

The second focus addresses the use of the critical coagulation concentration (CCC) as a quantitative 
indicator of the destabilization effects of melamine on AuNPs. Although aggregation is a 
thermodynamically favorable process, it is hindered by a kinetic energy barrier. Upon reaching the CCC, 
this barrier disappears and rapid color change occurs. To test the feasibility of this process, a titration was 
performed by adding NaCl to various melamine concentrations until color changed rapidly from red to 
blue, determined solely by visual inspection, and the final volume of NaCl was recorded to derive the 
CCC. This CCC was found to quantitatively correlate with melamine concentrations as low as 0.031 ppm. 
The reliability of this method was demonstrated with two sets of blind samples. 

The use of NaCl has extended the threshold of sensitivity in a process that requires few resources. It has 
also provided a means of converting the qualitative, visual examination of gradual color change into a 
more quantifiable, rapid shift. While a gradual change only implies that a significant concentration of 
melamine is present, a rapid change indicates the critical coagulation concentration, which may be 
translated into the actual concentration of melamine. 

Contributing Authors: Na Li 
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Functionalized and composite nanodiamond (ND) are rapidly emerging as promising materials for the 
next generation of drug delivery agents, biosensors, or imaging contrast applications. ND unique structure, 
surface chemistry and physical properties are highly desirable for their interaction with biological tissues. 
Besides, polymers such as polyaniline (PANI) are also widely use in biomedical field due to its unique 
electrochemical, physical, and high conductivity properties. Combining the mechanical and chemical 
stability of ND with the notorious conductivity of PANI allows us to overcome the limitations of the use 
of only a single component. Based on the enhanced nanocomposite properties, ND/PANI may have 
several biological applications, thus, it is important to test the health risks that might be associated with 
exposure of nanoparticles. In this work, the toxic effects of the nanodiamond – polyaniline composite in 
Human Embryonic Kidney cells (HEK) have been studied using MTT assays. Nanocomposites materials 
were characterized using different techniques; i.e.fourier transform spectroscopy (FTIR), Raman 
spectroscopy, atomic force microscopy (AFM) and electrochemical techniques. Results indicated that 
there was no significant difference in the cell survival between samples treated with ND/Pani 
nanocomposite and the control sample for the two lower concentrations used in the experiments (p<0.05). 
Morphology of the cells was not significantly affected due to the inclusion of nanocomposites during the 
incubation phase. The stability of the film was also improved due to the inclusion of the nanodiamond 
particles into the polymeric matrix making it suitable for electrochemical sensing application. 
Experimental results showed that ND/Pani composite is not completely harmless to the cell line used; but 
at lower concentration the effect is negligible, thus indicating that below 1 µg/ml is a safe range where 
ND/Pani can be used without secondary effects due to its toxicity 

Contributing Authors: Manoj K. Ram1, Amrita Kumar2, Ashok Kumar1 
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The “in and out diffusion” hypothesis does not provide a sufficient explanation of the exponential buildup 
displayed by some polyelectrolyte multilayer film systems.  Here, we report initial tests of an alternative 
view, on which the completion of each adsorption cycle results in an increase in the number of polymer 
binding sites on the film surface.  Polycationic dendrimeric peptides, which can potentially bind several 
oppositely-charged peptides each, have been designed, synthesized and utilized in comparative film 
buildup experiments.  Material deposited, internal film structure and film surface morphology have been 
studied by ultraviolet spectroscopy (UVS), circular dichroism spectroscopy (CD), quartz crystal 
microbalance (QCM) and atomic force microscopy (AFM).  Polycations tended to contribute more to film 
buildup than did polyanions.  Increasing the number of branches in the dendrimeric peptides increased the 
film growth rate.  Peptide backbones tended to adopt a β-strand conformation on incorporation into a film.  
Thicker films had a greater surface roughness than thin films.  The experimental data have been analyzed 
from a thermodynamic perspective.  The data are consistent with film buildup models in which the 
average number of polymer binding sites will increase with each successive adsorption cycle. 

Contributing Authors: Dhan Khadka and Donald T. Haynie 
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Interactions of metals with biomolecules-such as peptides and protein- belong to one of the most studied 
fields in biochemistry. The role of metal ions plays a fundamental role for a variety of biological 
processes. The differences in a protein’s preferred binding interactions may explain why it can be either 
activated or inhibited through coordination with certain metal ions. Measurement of the metal ion binding 
affinity of amino acids, which are the constituent units of proteins, may help us understand these 
interactions in more complex and larger biological systems. 

In our study, we employed the ab initio calculations, including DFT, to explore the possible structures of 
the full ensembles of valine and alkaline metal ions. During our studies, we suggested 5 different types of 
hydrogen bonds should be considered in discussing the conformations and energies of valine. Similar 
results were found in the corresponding anionic structures.  

To investigate the relation between the conformations and energies, we found 4 main factors: hydrogen 
bonds, dihedral angles, the orientations of amine group, the symmetry of nitrogen atom to methyl group. 
A couple of examples will be discussed.   

Contributing Authors: Hsin-Yi Li 

 

  



54 

 

P-23   Aptamer conjugated Gold/Silver Nanorods for Rare Protein Enrichment and Detection  

Emir Yasun 

emiryasun@ufl.edu 

Department of Chemistry and Department of Physiology and Functional Genomics Shands Cancer Center and Center for 
Research at the Interface of Bio/nano UF Genetics Institute and McKnight Brain Institute, University of Florida 
Gainesville, FL 32611-7200 

Until now, attempts to capture and detect low abundance proteins from biological media have met with 
limited success, generally due to the lack of robust, sensitive and specific capturing probes. To achieve 
these essential properties, surface modification plays a vital role in probe design. This work describes the 
effects of the different surface modifications of aptamer conjugated gold/silver nanorods on the 
enrichment efficiency of thrombin from activation buffer (for thrombin aptamer) and human plasma. The 
gold surfaces were modified with a long PEG (polyethylene glycol: MW 5000) and 15-mer thrombin 
aptamers previously modified with different hexaethyloxy glycol [HO-(CH2CH2O)6H] lengths; PEG2 
[(HO-(CH2CH2O)12H)] and PEG3 [HO-(CH2CH2O)18H]. It was observed that a change of only one 
hexaethyloxy glycol unit (from PEG2 to PEG3) can increase the thrombin protein capture efficiency by 
up to 48%, which is obtained via SDS PAGE method. A 1-ppm sample of thrombin in activation buffer 
can be enriched with around 90% efficiency with a very low amount of gold nanorod probe modified with 
PEG3 spacer (20 µL of 0.96 nM gold nanorods) and with the same probe, effective capturing was 
achieved down to 10 ppb thrombin. On the other hand, when the volume of the gold nanorod probes with 
the PEG3 modification increased from 20 µL to 50 µL and 100 µL, the thrombin capture efficiency 
decreased dramatically, supposedly, due to steric hindrance effects, so lower amounts of the probe is more 
favored in thrombin enrichment. 

Contributing Authors: Basri Gulbakan, Mohammed Ibrahim Shukoor, Ismail Ocsoy &Weihong Tan 
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Ultrasensitive molecular recognition and detection of proteins are necessary for elucidation of 
microcosmic molecular mechanisms in biological systems. As recognition elements, aptamers are single 
stranded DNA or RNA that can bind specifically to target proteins. Here we report a strategy for 
ultrasensitive detection of proteins based on specific aptamer recognition and a nucleic acid signal 
amplification called Rolling Circle Amplification. In brief, a padlock probe anneals to an aptamer, but 
target protein is added, the padlock probe is released and is captured by a primer immobilized on a bead. 
In the presence of ligase and DNA polymerase, the padlock probe is ligated into a circular DNA, and the 
DNA polymerase extends the primer continuously around the circular DNA template generating a long 
DNA product, which is detected by binding to fluorescence-labelled complementary DNA probes and 
measuring the fluorescence intensity on a bead. 

Platelet-derived growth factor (PDGF) is a serum mitogen for cell migration and an important protein 
biomarker. In this study, we investigated competitive interaction between PDGF and its aptamer by gel 
electrophoresis and flow cytometry. The results showed that the PDGF competed effectively for the 
aptamer releasing the padlock probe, accompanying the following DNA ligation and rolling circle 
amplification and producing amplified signal. This analytical system allows the detection of femtomolar 
target PDGF in a total volume of as low as 20 microliter. This strategy has the potential for early 
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diagnosis in clinic medicine and other biological applications. Moreover, this method can be adapted for 
multiplex target proteins. 

Contributing Authors: Da Han, Zhi Zhu, Mingxu You, & Weihong Tan 
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This work presents the development of in and out of plane vertical coaxial probes using bulk 
micromachining technique for finescale device characterization. The co-axial probe was realized on a 
silicon substrate by standard photolithography and deep reactive ion etching (DRIE) technique. The DRIE 
technique enabled to achieve a through hole structure in the form of a coaxial probe, which was later 
filled with copper using an optimized electroplating process. A planarization step was used to achieve a 
flat coaxial probe. The electrical and RF characteristics of the coaxial probe were determined by 
simulating the probe design in Ansoft’s High Frequency Structure Simulator (HFSS). The return and 
transmission loss of the probes were determined using the simulator. The probe demonstrated excellent 
results over a wide frequency band, indicating its ability to characterize nanoscale devices from dc to high 
frequencies. A co-planar waveguide configuration was integrated with the design to characterize the 
probes. The CPW lines allowed the probe to be characterized using a two-port measurement. Based on the 
simulation data, the CPW lines will be fabricated on the probes and tested. The simulation results indicate 
that the probes can efficiently determine the behavior of nanoscale devices and can also be used for 
characterizing nanoscale materials. 

Contributing Authors: Abhishek Dey, Subramanian Krishnan, Tom Weller, & Shekhar Bhansali 
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Our goal is to develop the first nanotech program that features > 6 credits of lab courses, because most 
learning in this field comes through the process of doing. Building on a successful lab course for 
freshmen and two lecture courses (Nanotechnology and Biomaterials & Tissue Engineering) at the 
junior/senior/grad level, new Nanotech Lab II and Materials Characterization Lab courses have just been 
pilot-tested. 

In Nanotech Lab II, students synthesized cadmium sulfide (CdS) and cadmium selenide (CdSe) quantum 
dot semiconducting nanoparticles and learned how they could be used in biomedical imaging, and made 
phosphorescent europia-doped yttria and learned how heat-treating affected its 
phosphorescence.  Students also made metallic and molybdenum carbide nanoparticle catalysts, 
polymer/silica structural nanocomposites, and highly porous zeolites used in catalysis and 
separations.  Several experiments focused on the nanoelectronics industry, including a) the use of 
photolithography to make microfluidic channels used in lab-on-a-chip biodiagnostic screening devices; b) 
the synthesis of carbon nanotubes and nickel nanowires - the wires in the next, much faster generation of 
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computers; and even c) the synthesis and testing of polymer/carbon nanocomposite sensing elements in an 
electronic nose.  After synthesizing these nanomaterials, students then used the following microscopies to 
evaluate their synthesis:  transmission electron microscopy (TEM), scanning electron microscopy (SEM), 
scanning tunneling microscopy (STM), atomic force microscopy (AFM), confocal microscopy, and 
fluorescence microscopy.  Previously no one has had the ability to observe the steps in self-assembly or 
self-destruction as they happen.  Students tracked the very start of growth of ammonium hydrogen 
phosphate (AHP) and zeolitic clay crystals, the growth and misfolding of proteins associated with 
Alzheimer's disease, and the destruction of bone from excessive acid concentrations, associated with 
gouty arthritis.   

Materials Characterization Laboratory focused on transitioning students from the beginner or intermediate 
stages for these structural microscopies to experts, capable of teaching the next generation of 
students.  This class was composed of lectures, hands-on demonstrations, online testing prior to using the 
equipment, mentoring under a graduate student, and finally a practical test in front of a professor and a 
grad student.  Now we are compiling the first complete nanotechnology lab manual and make it available 
on DVD. 

Contributing Authors:  Kurt J. Winkelmann, Joel T. Olson, Yekaterina Lin, Shaohua Xu, Kyan Ali, Kavitha Hari, Lisa M. 
Cole, Benjamin Burnett, Jack Kindred, and Andres Phillips 
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Carbon nano tubes, a novel form of carbon discovered in 1991, have been rapidly recognized as one of 
the most promising electron field emitters ever since the first emission experiments reported in 1995. 
Carbon nano tubes possess many properties favorable for field emitters such as high aspect ratio, high 
chemical stability and high mechanical strength. The nano tube field emitters show excellent field 
emission properties, but there are significant differences observed between the different types of nano 
tubes. Future field emitters demand higher level of emission current for practical applications. This study 
proposes fabrication of three dimensional carbon structures by growing carbon nano tubes on the walls of 
three dimensional copper micro channel plates (MCP). CNT’s were growth through chemical vapor 
deposition after ultra-thin catalyst was deposited along the channel walls using sputtering. Field emission 
tests were carried out for these 3-D CNT emitters in a parallel plate diode configuration. The field 
emission test was performed for a single micro channel plate and also for layer-by-layer stacked MCP's 
up to four layers. The 3D field emitter showed very high field emission at low turn-on fields. These 3-D 
emitter with high emission property is good candidate field emission for high power microwave sources. 

Contributing Authors: Indranil Lahiri, Santanu Das, Won Bong Choi 
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Cancer is one of the most life threatening disease affecting over 60 human organs. More than 90% of all 
cancer related deaths occur from metastasis of the primary cancer tumor. The early stages of cancer 
development carry the maximum potential for therapeutic interventions. Therefore, early cancer diagnosis 
when it is confined to the organ(s) can greatly increase the expectation of complete patient recovery. This 
work reports on an ultrasensitive, disposable, electrochemical biosensor for early stage screening of 
prostate cancer. The electrochemical biosensor for prostate specific antigen (PSA) detection is prepared 
using nanostructured gold particles (nano-Au) modified-electrophoretically deposited polyaniline 
nanorods (PANI-NRs) onto gold surface. PANI-NRs were prepared using camphor sulfonic acid (CSA) 
and characterized by SEM studies. Prepared PANI-NRs were treated with ammonium hydroxide and 
stock solution was prepared in formic acid. The working solution was prepared in acetonitrile and 
electrophoretic deposition was carried out on gold substrate using a two-electrode set-up. Uniform thin 
films were obtained when deposition was carried out at 40 V for 10 sec. Nano-Au particles were prepared 
using citrate reduction method and self-assembled onto PANI-NR/Au films using its aqueous solution. 
Nano-Au particles were characterized using UV and TEM studies and found to be 60 nm in diameter. 
SEM studies of nano-Au/PANI-NR/Au films reveal uniform distribution of nano-Au on the surface. Anti-
PSA was physically binded to the AuNP/PANI/Au substrate. The Anti-PSA/AuNP/PANI/Au biosensor 
was washed with PBS and incubated with BSA for blocking of non-specific binding.   

Anti-PSA/nano-Au/PANI-NR/Au biosensor characterization and effect of PSA concentration were 
carried out using cyclic voltammetry (CV) studies. CV studies were made at each step of the biosensor 
fabrication to characterize the formation of each layer of the sensor. Scan rate studies using CV were 
made to show the electrochemical behavior of the fabricated biosensor. The biosensor was then tested at 
different pH and was found to show maximum sensitivity at pH of 6.5. The subsequent studies on PSA 
concentration were made in pH 6.5 and the sensor showed accurate detection capability in the range of 
1pM-100nM with a sensitivity of 1.2241microAmpere per Molar with a correlation coefficient of 0.98375. 
Interference studies were carried out by testing the biosensor after sequential incubation in PBS loaded 
with interferents for 30 minutes. The interferents used were BSA, cortisol and PSA. The CV curve 
obtained for PSA was distinctly separate and suggests that the biosensor is selective to PSA and can be 
used for its sensitive estimation.  

Contributing Authors: Sunil Arya, Shekhar Bhansali 
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Cationic polymers have shown promise as efficient gene delivery vehicles, and among the cationic 
polymers, polyethylenimine (PEI) is one of the most widely studied. Although bPEI condenses DNA very 
effectively and forms polyplexes, it is cytotoxic due to the primary amines and this limits its use in in 
vivo applications. On the contrary, linear polyethylenimine (lPEI, 25kDa) is relatively non-toxic but is 
less water soluble and exhibits poor transfection efficiency. In view of this, linear polyethylenimine (lPEI, 
25kDa) nanoparticles’ (LPN) series was synthesized by varying percentage of crosslinking with 1,4-
butanediol diglycidyl ether (BDE) and their size, surface charge, morphology, pDNA protection/release, 
cytotoxicity and transfection efficiency were evaluated. Synthesized nanoparticles were found to be 
spherical in shape with size: ~109-235 nm and zeta potential: +38 to +16 mV. These nanoparticles 
showed increased buffering capacity with increasing percent crosslinking and also exhibited excellent 
transfection efficiency compared to lPEI. LPN-5 (the best formulation among the series) based GFP 
specific siRNA delivery resulted in ~86% suppression of targeted gene expression. These particles were 
relatively non-toxic in vitro. In vivo gene expression studies using LPN-5 in Balb/c mice through i.v. 
injection showed maximum expression of the reporter gene in the spleen. These results, together 
demonstrate the potential of these particles as efficient transfection reagents. 

Contributing Authors: Sushil Kumar Tripathi, Pradeep Kumar, K C Gupta 
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The synthesis of metallic nanoparticles using polymers has been extensively used; however generally 
polymers acts as stabilizer and protective agent. In this work the use of biodegradable block copolymers 
of different nature and architecture containing poly (ethylene oxide), poly(e-caprolactone), poly (vinyl 
pyrrolidone) and dextran blocks, in the synthesis of noble metals nanoparticles is reported. Gold-
copolymer composed nanoparticles were synthesized using the block copolymers and potassium 
tetrachloride aureate (III) in aqueous and organic solution. The copolymers play the roles of reductant and 
stabilizer agent. The obtained nanoparticles were characterized by FT-IR, dynamic light scattering (DLS), 
atomic force microscopy (AFM) and transmission electron microscopy (TEM). The shape and the size of 
the obtained nanoparticles are dependent on the copolymer/KAuCl4 concentration ratio used in the 
synthesis. 

To complement the experimental results about the copolymer role in the nanoparticles synthesis, 
computational tools were used to characterize the reactivity of the reactant species. The simple models 
built with small clusters of gold and co-monomer units provide planar structures complexes with higher 
stabilization energies. These results agree with the nanoplates obtained experimentally. 

Some studies of the reactivity in front of free radicals were also performed in view of possible 
applications. 
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The goal of my Ph.D. research is to explain the mechanism behind covalent and noncovalent separation 
techniques of carbon nanotubes using atomistic-simulations.  This body of work has generated interest in 
single-walled carbon nanotubes modified with different macromolecules and functionalities, toward the 
design of new composites systems, as well as clarification of existing systems.  Experimental separation 
techniques used to isolate bundles of single-walled carbon nanotubes incorporate molecules or functional 
groups onto the tube surface.  Other methods employ electrostatic charging.  The adsorption and chemical 
modification of the tube surface may change the electronic structure of the nanotubes and or the adsorbed 
molecule, chemical group.  Using first-principles density functional theory calculations we understand the 
electronic structure of carbon nanotubes modified with chemical functionalities and macromolecules.  We 
developed a method to understand the electronic and geometric stability associated with a flavin 
monocleotide (FMN) 81 helix[1] self-assembled onto the surface of semiconducting nanotube tube (8,6) 
as well as the addition of fluorinated olefins to the sidewalls of nanotubes, converting metallic tubes to 
semiconductors.[2, 3]  Our studies will aid researchers and engineers in the design of new experiments 
and device fabrication respectively. 
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Orthopedic implants have a limited lifespan due to the harsh environment of the body and the progressive 
mechanical wear that occurs during intended use. Metal to cartilage articulation produces a less-than-ideal 
contacting surface.  This causes increased inflammation, pain and loosening, ultimately requiring implant 
replacement.  With joint replacement surgeries now being performed routinely among younger 
populations sustaining acute trauma and injuries, our study focused on the development of a ceramic-
dispersed surface coating with improved tribology to improve the lifetime of the implant. Accordingly, 
we investigated the effect of plasma spraying carbon nanotubes (CNTs) dispersed in a matrix of cobalt 
chromium (CoCr) onto a substrate of CoCr, and subsequently the biocompatibility of the coating. After 
autoclave sterilization, human osteoblasts were seeded onto three types of substrates: i) CoCr, ii) CoCr 
plasma sprayed with CoCr microparticulates and iii) CoCr plasma sprayed with a mixture of CNTs and 
CoCr microparticulates. Samples were tested for cell viability, proliferation and phenotype on their 
respective substrates. Results thus far indicate biological suitability of CNT-CoCr composites as a surface 
coating.  This finding has potential application in augmenting currently used joint replacement materials, 
such as the CoCr radial head implant.  

Contributing Authors: Debrupa Lahiri, Arvind Agarwal, Sharan Ramaswamy 
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Colloidal silica is one of the most important abrasive in chemical mechanical planarization (CMP), which 
requires high purity and specific size distribution. Traditional ion exchange method is low cost but with 
high impurity metal ions such as Na+, Al3+, Fe3+ which are strictly restrict in some CMP process. To 
further remove these impurity metal ions, a new two step ion exchange method was developed to obtain 
high purity silicic acid. Several factors such as temperature, stabilizing agent and solid concentration 
during the manufacturing process were investigated to control the growth of silica particles. A proposed 
model was given to the uniform growth of silica nanoparticles, the particle size was measured by 
chemistry titration, SEM, and dynamic light scattering method, the calculated results was in accordance 
with the test datum. 
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61 

 

P-34   Clipper behavior in gradient NiO thin films  

Rudraskandan (Rudy) Ratnadurai 

rratnadu@mail.usf.edu 

University of South Florida, 4202 E. Fowler Ave. ENB 245, Tampa, FL 33620 

Nickel Oxide (NiO) Metal-Insulator-Metal (MIM) thin film devices have shown to exhibit clipping 
characteristics with change in frequency. The oxygen concentration in the NiO layer is varied and 
deposited as a gradient in increasing order of concentration. The NiO stacked film (~thickness 60nm) 
behaves as a symmetrical clipper circuit in the frequency range 30khz to 5Mhz having a peak potential 
200mV to 5V.  

We also demonstrated that the stack film can work as clipper without applying DC bias as it required for 
conventional clipper (diode has working bias 0.7V). We hypothesize that the clipper behavior is due to 
the gradient in oxide concentration which causes a space charge generation under an applied AC signal. It 
is hoped that this work will open up new areas of research both in material and theoretical field for 
alignment of space charge by designing proper oxide gradient for high frequency applications. 
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The central goal of fiber reinforced composites is to produce materials with high strength to weight ratios 
at a low cost. Recent trends in composite research include the development of structural materials with 
multiple functionalities. Typically, materials of different phases are combined into one system in effort to 
increase specified functionalities. The presence of excessive phases can result in deterioration of 
individual or overall properties.  In new studies, novel materials are being designed, developed, modified, 
and implemented into composite designs.  Most recent efforts have been towards increasing mechanical 
properties of composites to increase their mechanical strength and thermal stability.  Buckypaper, which 
consists of sheets of magnetically aligned carbon nanotubes, has been predicted to decrease interfacial 
delamination and increase thermo-mechanical properties. The addition of pre-aligned sheets in fiber 
reinforced composites can potentially address challenges related to CNT dispersion and volume fraction 
optimization.  

In this research, 4 and 6-ply carbon fiber reinforced laminates were fabricated with buckypaper sheets as 
an interlayer.   The layup patterns were varied to evaluate thermal and mechanical effects of buckypaper 
interlayer positions. Vacuum assisted resin transfer molding (VARTM) was performed with a Fiberglast 
2000 epoxy cure resin and 20-minute reaction hardener.  Samples were allowed to sit overnight to assure 
complete cure.  Preliminary experimental data and finite element analysis shows the layup scheme does 
affect the mechanical and thermal response of the composites. TGA (thermogravimetric analysis) results 
show negligible increases in thermal degradation temperatures as the volume fraction of buckypaper 
increases.  Mechanical properties unexpectedly decreased with the addition of buckypaper. These effects 
are most likely due to agglomeration of the aligned CNTs, buckypaper/epoxy interfacial interactions, and 
inherent brittleness due to the high volume percentage of CNTs.  An in-depth analysis of the structural 
behavior with respect to layup scheme has been investigated by tensile test, impact test, and 
thermogravimetric analysis (TGA).  Additionally, finite element analysis via COMSOL simulations have 
been conducted to validate and compare mechanical results. 
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Core/shell nanostructures produced from various approaches have been under extensive explored due to 
their unique properties and multifunctions.  Currently, most core/shell nanostructures are made by directly 
coating the desired shell onto the core. This makes constructing core/shell nanostructures by novel shell 
assemble strategies, like creating a nanogap between the core and the shell, of great interest and 
importance. It is expected that the nano-gap structures can bring some functions, such as quantitative 
SERS signals. Up until now, only few nanogap-containing core/shell nanostructures have been 
synthesized. However, core/shell nanostructures with tailorable interior nanogap are high requested to 
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advance their functions. Here, we demonstrate a strategy for the fabrication of core/shell nanostructures 
with tailorable interior nanogap between the core and the shell by using DNA molecules as adjustable 
templates. In our design, the DNA (containing a lipid tail and a polyethylene glycol linker) modified 
water-soluble iron nanoparticles are employed to served as the core scaffolds and the DNA molecules as 
template to position silver cluster at the end of oligonucleotide, forming the shell region based on the 
Tollens Reaction. The site-specific synthesis of silver cluster prevents the silver shell from direct growing 
on the iron oxide core but producing a gap between the core and shell. Moreover, the width of the gap can 
be easily-controlled by adjusting the length of the DNA template. 

Contributing Authors: Tao Chen, Weihong Tan 
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Cortisol, a known regulator of many biological functions, is a biomarker for disease and has been 
correlated with levels of stress. Chronically elevated cortisol levels can trigger many health problems 
including weight gain, osteoporosis, depression, cancer, diabetes, heart disease, suppressed immune 
system function and changes in memory and mood. Current methods for cortisol testing include the 
Fluorometric assay, Fluorescence Polarization and reverse phase chromatography. These methods are, 
however, limited in sensitivity, time of analysis and cost. None of these methods are rapid and 
consequently results for cortisol cannot be obtained continuously and instantly. Although reliable 
methods to assess exposure to psychosocial stress in clinical settings exist, these sporadic assessments do 
not accurately portray timing, duration, frequency, or intensity of exposure.  In summary, none of these 
methods make objective and continuous cortisol data available remotely, in real-time, without relying on 
significant participant involvement. The ability to remotely and continuously measure temporal variations 
in stress levels in real time could significantly advance behavioral science research. We present her a 
novel microfluidic system that is capable of detecting cortisol molecules in real time with capabilities of 
temporally automated measurements. The detection principle is based on capturing cortisol molecules 
using antibody immobilized on microfabricated interdigitated gold detection electrodes and using 
Electrochemical Impedance Spectroscopy (EIS) technique for detection.  

The microfluidic architecture that is essential for the real time and automated measurements incorporates 
valveless, self priming microchannels for microlitre fluid transport into and out of the detection chamber. 
A two electrode configuration for electrowetting is utilized to generate discrete volumes of the test fluid 
from the inlet reservoir. The fluid is driven in the microchannels using hydrophobic gradients created 
using microfabricated arrays of polymer micropillars. The hydrophobic gradients are generated based on 
the transition of a liquid droplet from the Wenzel state to the Cassie-Baxter state which explicates the 
relationship between surface roughness and water repellency. The novel design of the microfluidic 
architecture greatly reduces system complexity and power requirements for point of care testing. Nyquist 
plots of the impedance scans of the bioelectrode surface show that the device is sensitive to capture of 
cortisol molecules. With increasing concentrations of cortisol, the diameter of the Nyquist plots was 
found to increase linearly. Contact angle measurements of microchannel surface with micropillar array 
demonstrate a high degree of hydrophobicity, and variation in pillar spacing led to a variability in 
hydrophobicity.  

Contributing Authors: Sunil K Arya2, Shekhar Bhansali2 
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Improvements in energy efficiency of microelectronic and sensor systems have spurred great interest in 
low power energy harvesting.  There are numerous applications where low power devices can be run from 
local waste energy sources.  Often, these sensors or devices have a duty cycle, accessibility, or location 
which makes running wires or power by batteries inefficient.  Sources of energy most commonly include:  
mechanical energy and vibration, thermal, electromagnetic (including light), fluid flow, and pressure 
gradients.  The incorporation of micro/nanotechnology energy harvesting, power conditioning, and energy 
storage solutions monolithically with a sensor permits integrated devices where extremely small packages 
contain all required functionality for autonomous operation.   

In this study, we review the current conversion technologies employing nanowire, piezoelectric materials, 
graphene, rectenna, photonics, and photovoltaic principles.  Within this field, there is an emphasis on 
antenna coupled rectifier (rectenna) technology.  Technological maturity of the various harvesting 
techniques is presented along with the current applications for each.  Future trends in energy harvesting 
are discussed as well.  This study concludes with a comparison and discussion of the competing 
technologies and implementation points.  Existing non-regenerative technologies, such as batteries and 
micro-fuel cells, are touched on to portray a clear view of the current state of power technologies.   

Contributing Authors: Subramanian Krishnan, Shekhar Bhansali, & D. Yogi Goswami 
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Stability measurement of a nanofluid with dispersion of nanoparticles in a base fluid is an old criterion 
which has been practiced using a variety of different conventional techniques. Recently, a new method 
established for this measurement by UV-VIS Spectrophotometer is used by some researchers. In this 
research, stability of SDS added titanium dioxide nanofluid 0.1%Wt was measured by UV-VIS 
Spectrophotometer at the period of one day, two days, one week and one month after preparation. Central 
composite design (CCD) and response surface method (RSM) were applied to optimize the stability of 
operating variables viz. SDS as a surfactant and pH. Quadratic models developed for the four responses 
indicated the optimum conditions to be SDS dosage of 0.1 g/L at pH 12. The experimental data and 
model predictions agreed well.  
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Lead Telluride (PbTe) nanostructures were synthesized via the solvothermal/hydrothermal route. X-ray 
diffraction, scanning electron microscopy, and transmission emission microscopy were used to 
characterize the as-prepared samples giving an indication that the PbTe nanostructures are cubically 
shaped and have a face centered cubic structure. The effects of the addition of surfactants on the shapes 
and sizes of the nanocubes were discussed based on the surface morphology analysis. PbTe nanocubes 
synthesized with the addition of surfactants show uniform and well-defined shapes. The effect of the 
synthesis temperature on the structure and morphology was also investigated; it is found that the particle 
size increases with the synthesis temperature.  

Contributing Authors: Latha Kumari, Wenzhi Li1 Charles H. Vannoy, Roger M. Leblanc2  Jian Yu Huang, Paula P 
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Carbon nanotubes have been significantly considered as promising electrode materials for Li-ion batteries 
due to major advantages including large surface area, short diffusion length, and high electric 
conductivity. Here we present multiwall carbon nanotubes (MWCNTs) on 3-dimensional Cu current 
collector as a novel anode system for high-efficiency Li-ion batteries. The anode system is fabricated 
through a dual-step process which is deposition of catalytic Ni thin layer and subsequent MWCNTs 
growth using chemical vapor deposition (CVD) system. The 3D Cu is adopted for large specific surface 
area and large portion of free-standing MWCNTs over the opening areas, leading to high solid loading of 
MWCNTs and facile intercalation/declaration of Li+ ions. Results from essential electrochemical tests of 
Li-ion battery will be presented and compared to those with 2D MWCNTs on Cu foil anode system. We 
previously demonstrated the 2D MWCNTs on Cu foil showing high specific capacity, excellent rate 
capability, and high cycling stability. In addition, the strong correlation between the electrochemical 
performance and structural properties of the 3D MWCNTs will be further studied. 
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Carbon-material based electrodes are the most popular candidate for energy storage application because 
of their desirable physical and chemical properties. Grapheme, owing to its superior electronic, physical 
and mechanical properties has received a lot of attention from the scientific community. There have been 
several attempts to incorporate graphene with other pusedocapacitance materials for use in 
supercapacitors. In this report graphene (G)-polyaniline (PANI) has been synthesized, where graphene 
has been successfully applied with aniline monomer to produce highly conductive nanocomposite 
material. A leakage current due to the Faradic reactions at the surface of electrodes hinders the effective 
use of Graphene PANI Electrodes in supercapacitor applications. Coating the surface of the electrodes 
with a thin film of a dielectric material generates a potential barrier which reduces the reaction rate, with a 
slight drop in specific capacitance but increases the relative dielectric constant by increasing the 
capacitance of the supercapacitor and at the same time reducing the leakage current.  

Keeping in view, we have deposited nm –thickness of a high dielectric constant material using 
electrophoretic technique. The nm thick layer of Barium Strontium Titanate (BST) film was deposited on 
graphene-PANI nanocomposite electrodes. This will enhance the energy storage capability of the 
capacitor making it desirable for application in hybrid vehicle batteries.  Electrochemical performance of 
the supercapacitor cells were tested using cyclic voltammetry (CV) and galvanostatic charge/discharge. In 
addition, the prepared electrodes were physically characterized using tools like XRD and SEM. The 
specific capacitance, charging –discharging and stability of electrodes estimated in 2M H2SO4 as 
electrolyte. The presence of dielectric layer in G-PANI electrode gives supercapacitor closer to the ideal 
situation of having a battery-like energy density while maintaining the high capacitor-like power density 
in the fabricated supercapacitor. 
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P-43   Biodegradable Polymer Coated Metal Alloys for Cardiovascular Applications 

Sushma Amruthaluri 

samru001@fiu.edu 

Florida International University, Miami, Florida 33174 

The study of degradable biomaterials has the longest history among various biomaterials. Metal 
bioabsorbable stents are intuitively attractive since they have the potential to perform similar to stainless 
steel stents. Although the concept of fully degradable stents, which provide luminal scaffolding for the 
required duration and subsequently dissolve, is not new, many novel materials and designs have been 
proposed and evaluated. New materials for cardiovascular stents must prevent restenosis, thrombosis and 
accelerate endothelialization. In this investigation, biodegradable magnesium alloys were coated with a 
mixture of biodegradable polymers: polylactide (PLA) and polyglycolic acid (PGA) by utilizing a 
spraying technique. The rates of degradation of the polymer coated alloys were studied by conducting 
electrochemical impedance spectroscopy (EIS) and cyclic potentiodynamic polarization (CPP) tests. The 
surface morphology before and after CPP was evaluated using Scanning Electron Microscopy (SEM). 
The concentration of dissolved ions in PBS after corrosion was measured by inductively coupled plasma 
mass spectrometry (ICPMS). Cytotoxicity of dissolved ions on human umbilical vein endothelial cells 
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(HUVEC) was assessed by sulphorhodamine (SRB) assays. Kyowa Contact Angle Meter was used to 
measure surface energy, work of adhesion and interfacial energy of the polymer coated alloy. Florescent 
microscopy was used to assess the effect of wettability on endothelization.  
 

Contributing Authors: N. Munroe, P. Gill, C. Pulletikurthi 
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NiTi shape memory alloys are suitable materials for medical applications due to their high corrosion 
resistance, biocompatibility, super-elasticity and shape memory behavior. Although a passive TiO2  layer 
in these alloys can reduce the release of nickel into the immediate environment, the high nickel content 
and stability of the surface oxide layer are dubious. In this study the effects of the ternary alloying 
elements on the corrosion resistance, biocompatibility and shape memory behavior were investigated. 
Three ternary NiTi alloys were subjected to electropolishing (EP) and magnetoelectropolishing (MEP). 
The grain size and phase composition were studied by X-ray diffraction (XRD) analysis. The surface 
morphology and surface chemistry were determined by SEM/EDS and X-ray Photoelectron Spectroscopy 
(XPS). Additionally, Differential Scanning Calorimetry (DSC) was performed to determine the phase 
transformation temperature and shape memory behavior of the alloys. The corrosion resistance (ASTM 
2129F-08) and cytotoxicity (SRB Assays) of corrosion products were used to assess their 
biocompatibility. Moreover, metal ion leaching from the alloys was determined by Inductively Coupled 
Plasma Mass Spectroscopy (ICP-MS). Finally, the role of surface chemistry and the morphology of the 
alloys on Endothelialization. 

Contributing Authors: Norman Monroe 
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Currently approved and commonly used metallic biomaterials such as, stainless steel, titanium, cobalt chromium and other 
alloys have been found to have adverse effects leading in some cases to mechanical failure and rejection of the implant. 
Furthermore, the physical or chemical nature of the degradation products of some implants initiate adverse foreign body 
reaction in the tissue. Some metallic implants remain as permanent fixtures, whereas others such as plates, screws and 
pins used to secure serious fractures are removed by a second surgical procedure after the tissue has healed sufficiently. 
However, repeat surgical procedures increase the cost of health care and the possibility of patient morbidity. In this 
investigation, the key desired properties of magnesium based biomaterial, namely uniform and controlled degradation rate, 
sustained mechanical integrity and biocompatibility are investigated.  

Contributing Authors: Norman Munroea, Amit Dayteb, Rupak Duac, Sharan Ramaswamyc 
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A significant amount of research has recently been devoted to the improvement of biodegradable 
polymer-coated implant materials in an effort to enhance their bioactive response.  Some polymer 
coatings have been developed to mitigate various deleterious effects associated with implants, such as 
biofilm formation, restenosis, late stent thrombosis and corrosion. This investigation focused on assessing 
the biocompatibility of implantable titanium alloys that accquired a nanotextured surface  after 
undergoing electropolishing (EP) and magnetoelectropolishing (MEP) surface treatments prior to coating 
with novel biodegradable polymers.  In this investigation focused on evaluating the mechanical properties 
of the polymer coated alloys. The corrosion resistance of the polymer coated alloys was studied by 
conducting electrochemical impedance spectroscopy (EIS) and cyclic potentiodynamic polarization (CPP) 
tests. The surface morphology of the bare metal and the polymer coated alloys was evaluated using 
Scanning Electron Microscopy (SEM/EDS). The concentration of dissolved ions in PBS after corrosion 
was measured by inductively coupled plasma mass spectrometry (ICPMS). Cytotoxicity of dissolved ions 
on human umbilical vein endothelial cells (HUVEC) was assessed by sulphorhodamine (SRB) assays.  
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The effects of material morphology and phase separation on the photophysics of diblock polythiophene 
(P3HT)-fullerene polymers, and composite nanoparticles based on P3HT and fullerene will be discussed. 
The diblock polymer data show that grafting of the fullerene block to a low Mw P3HT block does not 
significantly alter the morphology and photophysics of the P3HT block.  For P3HT/PCBM composite 
nanoparticles a PCBM concentration dependent formation of two types of P3HT nanodomains in the 
nanoparticles is found, where the lower energy structure becomes favored with higher PCBM 
concentration which again becomes favored after annealing. 

Contributing Authors: Kristi Baker, Zhongjian Hu, Andre J. Gesquiere 
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Graphene is newly discovered sp2 bonded 2D carbon material exhibits high carrier mobility, good 
mechanical properties, high transparency and excellent thermal stability. Large Scale graphene production 
and tailoring its catalytic properties towards energy harvesting create enormous research possibilities for 
high efficiency solar cells. Fabrication and functionalization of large scale graphene and its 
electrocatalytic properties towards iodine reduction in the dye sensitized solar cell (DSSC) is reported in 
this work. Chemical vapor deposited (CVD) graphene film contain few layers of graphene sheet as 
confirmed by Raman spectroscopy, High Resolution Transmission Electron Microscopy and Atomic 
Force Microscopy (AFM). Further, the graphene film was functionalized with CF4 reactive ion plasma 
and fluorine ions were successfully doped in graphene as confirmed by XPS and UV-photoemission 
spectroscopy. From AFM and Raman spectroscopy, we confirm that the fluorinated graphene shows no 
structural deformations compared to the pristine graphene except an increase in surface roughness. 
Electrochemical measurements reveal that there is an enhancement of catalytic activity of graphene 
towards iodine reduction with increasing plasma treatment time, which is attributed to an increase in 
graphene’s edge-plane like electro-catalytically active sites for charge transfer. Furthermore, the 
catalytically active graphene was characterized as a Dye Sensitized Solar Cell counter electrode showing 
~2.56% photon to electron conversion efficiency with ~11mAcm-2 short circuit current-density. We 
believe that the shift in work function in F- doped graphene is attributed to the shift in graphene redox 
potential which results in graphene electro catalytic activity enhancement. 

Contributing Authors: P. Sudhagar, Donghoon Song, Eisuke Ito, Sang Yun Lee, Yong Soo Kang, and Wonbong Choi  

  



70 

 

P-49  Surface-enhanced Raman analysis of benzodiazepines using gold colloidal dispersions 

Erika L. Doctor 

easse001@fiu.edu 

Department of Chemistry and Biochemistry, Florida International University, Miami, FL 33199 
 

Forensic drug laboratories are reporting a significant increase in the prevalence of benzodiazepines in 
submissions from drug-facilitated sexual assault cases. Such samples can be difficult to analyze due to 
low concentrations and poor detection procedures.   Surface enhanced Raman spectroscopy (SERS) is 
proposed as a novel technique for the analysis of trace quantities of benzodiazepines in aqueous 
samples.  SERS  produces a massive increase in Raman signal due to enhanced electric fields created by 
interactions between absorbed compounds and localized surface plasmons.  The technique involves 
development of colloidal nanoparticles which interact with analytes in highly specific fashion.  Analytes 
which are structurally very similar can be distinguished due to the spectral information 
provided.   Because the procedure can take place in aqueous solutions it has potential as a replacement for 
immunoassays and other toxological investigations. 

  
Aqueous colloidal dispersions of gold nanoparticles were synthesized using a modified Lee 
Meisel 1% sodium citrate method.  Diluted benzodiazepine samples were added to the colloidal 
dispersions and SERS spectra were obtained.  Aggregating agents consisting of a variety of 
chloride salts were compared for enhancement of the spectral characteristics and variations in 
analytical sensitivity were examined   Detection limits for the aggregates were characterized in 
the ng/mL range making the procedure appropriate for trace analysis of these compounds in 
toxicological analysis.   

 
Contributing Author: Bruce McCord 
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