
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-7614-9 

Nanoscale Science and 
Engineering Forum 2018 

Pittsburgh, Pennsylvania, USA 
28 October - 2 November 2018 

 

Core Programming Area at the 2018 AIChE Annual Meeting 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2018) by AIChE 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2019) 
  
For permission requests, please contact AIChE 
at the address below. 
  
AIChE 
120 Wall Street, FL 23 
New York, NY 10005-4020 
 
Phone:  (800) 242-4363 
Fax:  (203) 775-5177 
 
www.aiche.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

(38a) Scalable Fabrication of High Performance Microbatteries, Biosensors and Optical Elements Via 
Nanoimprinting of 3-D Metal Oxide Structures ............................................................................................................................................. 1

James J. Watkins 
 

(38b) Enhancing the Selectivity of Gas Sensors By Pre-Separation with Membranes or Powder Filters................................................ 2
Andreas T. Guntner, Jan Van Den Broek, Sebastian Abegg, Karsten Wegner, Sotiris E. Pratsinis 

 

(38c) Low-Cost and High-Throughput Synthesis of Copper Nanopowder for Nanofluid Applications .................................................. 3
Nitai Chandra Maji, Jayanta Chakraborty 

 

(38d) Synthesis and Online Characterization of Metallic Nanoparticles By Spark Ablation .................................................................... 4
Maximilian Domaschke, Melanie Schmidt, Wolfgang Peukert 

 

(38e) Gas Phase Coating of Germanium Nanoparticles with Silicon ........................................................................................................... 5
Lukas Wergen, Maximilian Domaschke, Wolfgang Peukert 

 

(38h) Mass Production of Nanoscale Materials with Uniform Ultralarge Mesopores Via Colloidal Solution 
Combustion Synthesis ........................................................................................................................................................................................ 6

Albert A. Voskanyan, Kwong-Yu Chan 
 

(38g) The Geode Process: A Route to the Large-Scale Manufacturing of Functionally-Encoded Nanostructures ................................ 7
Maritza Mujica, Victor Breedveld, Sven H. Behrens, Michael A. Filler 

 

(39a) Invited Speaker: Carbon Nanotube-Based Optical Sensors for Cancer Detection ........................................................................... 8
Daniel Heller, Ryan Williams, Thomas Galassi, Jackson Harvey, Prakrit Jena, Janki Shah, Hanan Baker, Daniel Roxbury, Gul H. 
Zerze, Jeetain Mittal, Douglas Levine 

 

(39c) Peptide-DNA Hybrid Nanomaterials for Biology and Medicine ......................................................................................................... 9
Ronit Freeman 

 

(39d) Self-Assembled Hybrid Peptide-DNA and Protein-DNA Nanostructures ....................................................................................... 10
Nicholas Stephanopoulos 

 

(39e) Dynamic Covalent Assembly of Abiotic, Information-Bearing Oligomers ...................................................................................... 11
Timothy F. Scott, Samuel Leguizamon, Megan Dunn, Tao Wei 

 

(39f) Coffee-Ring Biomaterials As Nanoglues for Laser-Activated Tissue Sealing .................................................................................. 12
Inam Ridha, Karthik Pushpavanam, Deepanjan Ghosh, Pranvera Gorenca, Jacquelyn Kilbourne, Jeff Heys, Kaushal Rege 

 

(39g) Micropatterning of Silk Protein-Conductive Polymer Biocomposites for Fabrication of Flexible Devices ................................. 13
Meng Xu, Ramendra K. Pal, Sayantan Pradhan, Vamsi K. Yadavalli 

 

(39h) Chitosan / Cellulose Nanocrystals / Calcium Phosphate Hydrogels for Vertebral Compression Fracture 
Treatment .......................................................................................................................................................................................................... 14

Soheila Aliakbarighavimi, Ethan Lungren, Josselet Allison, Yisheng Sun, Trent Faulkner, Ferris Pfeiffer, Christina Goldstein, 
Caixia Wan, Bret Ulrey 

 

(110b) Young Investigator Award - Nanotechnology As a Tool to Study and Direct Immune Function............................................... 15
Christopher M. Jewell 

 

(120b) 2018 Outlook for Energy: A View to 2040 ......................................................................................................................................... 16
Theodore J. Wojnar Jr. 

 

(120c) Energy Decarbonisation Scenarios ..................................................................................................................................................... 17
Kamel Ben Naceur 

 

(120a) Fundamental Research Needs to Advance Energy Technologies.................................................................................................... 18
Bruce Garrett 

 

(135a) Application of Novel Porous Graphene Nanoplatelets Composites for Enhanced Heat Transfer Properties ........................... 19
Aniket Rishi, Satish Kandlikar, Anju Gupta 

 

(135b) 1-Dimensional Carbon Nanoparticles for Functional Biomolecule Delivery to Mature Plants................................................... 20
Gozde Sultan Demirer, Huan Zhang, Juliana Matos, Roger Chang, Linda Chio, Brian Staskawicz, Markita Landry 

 

(135c) Electricity from Asymmetric Chemical Doping of Single-Walled Carbon Nanotubes ................................................................. 21
Albert Tianxiang Liu, Yuichiro Kunai, Anton Cottrill, Michael Strano 

 

(135d) Graphene Oxide Nanocomposite Hydrogels Capable of Wastewater Dye Sequestration............................................................ 22
Elisa A. Torrico Guzmã¡n, Stephen Kennedy, Samantha A. Meenach 

 

(135e) Addressing the Isomer Cataloging Problem for Nanopores in Graphene and Other 2D Materials ........................................... 23
Ananth Govind Rajan, Kevin Silmore, Jacob Swett, Daniel Blankschtein, Michael Strano 

 

(167a) Twenty Years of Metal Nanoparticle Synthesis Using Biotemplates .............................................................................................. 24
Michael T. Harris, Shohreh Hemmati, Oluwamayowa Adigun 

 

(167b) Theoretical and Experimental Study of Germanium Nanoparticle Formation in a Controlled Nucleation 
Gas Phase Process............................................................................................................................................................................................. 25

Lukas Wergen, Maximilian Domaschke, Wolfgang Peukert 
 

(167c) Tuning the Optical, Catalytic, and Physical Properties of CuO Nanosheets Using Organic Functional 
Groups ............................................................................................................................................................................................................... 26

Zachary Fishman, Yulian He, Ke Yang, Brandon Ortiz, Chaolun Liu, Julia Goldsamt, Victor S. Batista, Lisa Pfefferle 
 

(167e) Spatial Atomic Layer Deposition By "Air Hockey" Design for Dielectric Multilayer Optical Films ......................................... 27
John A. Grasso, Nicholas Oliveira, Brian G. Willis 

 

(167f) Direct Biomineralizalization and Integration of Heterostructured Nanomaterials into Quantum Dot 
Sensitized Solar Cells ....................................................................................................................................................................................... 28

Abdolhamid Sadeghnejad, Li Lu, Christopher J Kiely, Steven McIntosh 
 



(167g) Monitoring Seed Formation Dynamics of Bulk-Nucleated Vapor-Solid-Solid Germanium Nanowires Via 
Resistance Measurements ................................................................................................................................................................................ 29

Benjamin Richards, Tobias Hanrath 
 

(198a) Quality By Design in Nanomedicine: Application to a Microemulsion Delivery System ............................................................. 30
Eric Lambert, Michele Herneisey, Emma Shychuck, Allison Kachel, James K. Drennen III, Jelena M. Janjic 

 

(198b) Polymer Coated Gold-Ferric Oxide Superparamagnetic Nanoparticles for Theranostic Applications..................................... 31
Muhammad Raisul Abedin, Sutapa Barua 

 

(198c) Development of Steroid Biosensors Using Corona Phase Molecular Recognition and Translation to 
Physiological Biologging .................................................................................................................................................................................. 32

Michael A. Lee, Song Wang, Naveed Bakh, Freddy T. Nguyen, Michael Strano 
 

(198d) Self-Assembly of Graphene/Noble Metal Nanotube Composite Electrodes for Fuel Cells and 
Supercapacitors ................................................................................................................................................................................................ 33

Gabrielle Milanesa, Alexander Mitropoulos, Kamil Woronowicz, F. John Burpo, Enoch Nagelli 
 

(198e) Adipose Tissue Stem Cells Bioengineered in Nano-Biomimetic Col Scaffolds for Skin Tissue Engineering ............................. 34
Abolfazl Akbarzadeh, Azizeh Rahmani Del Bakhshayesh, Effat Alizadeh, Soodabeh Davaran 

 

(198f) Self-Assembly of 3D Graphene/Carbon Nanotube Electrodes Via Poly(acrylic) Acid/Nickel Complexing for 
Biosensor Applications..................................................................................................................................................................................... 35

An Vu, Kamil Woronowicz, Alexander Mitropoulos, F. John Burpo, Enoch Nagelli 
 

(198g) 3D Carbon Nanomaterial/Platinum Microtube Composites for Oxygen Reduction Reaction Electrocatalysis 
in Fuel Cells ....................................................................................................................................................................................................... 36

Delaney Marbach, F. John Burpo, Enoch Nagelli, Alvin Burns, Jack Bui 
 

(198h) Size-Controlled Silver Nanoparticle Synthesis in a Jet-Mixing Reactor........................................................................................ 37
Pinaki Ranadive, Aamena Parulkar, Nicholas Brunelli 

 

(198i) Mapping Evanescent Wave Scattering from Anisotropic Particles ................................................................................................. 38
Aidin Rashidi, Christopher L. Wirth 

 

(198j) The Synthesis of Monodisperse, Supported Nanoparticle Catalysts with Switchable Surfactants and the 
Effects of Calcination on Nanoparticle Characteristics ............................................................................................................................... 39

Kristin Bryant, Steven R. Saunders 
 

(198l) Proximal Interactions in Graphene-Magnetic Nanoparticle Interfacial Composites .................................................................... 40
Abhilasha Dehankar, Ethel Perez-Hoyos, Jinsong Xu, Joshua Goldberger, Roland Kawakami, Ezekiel Johnston-Halperin, Jessica 
O. Winter 

 

(198m) Probing the Kinetics of DNA-Surfactant Exchange Reactions for Carbon Nanotubes .............................................................. 41
Niyousha Mohammadshafie, Fjorela Xhyliu, Geyou Ao 

 

(198n) Characterizing the Aqueous Dispersion of DNA-Assisted Boron Nitride Nanotubes .................................................................. 42
Venkateswara Rao Kode, Camerin McDonald, John Weicherding, Tony Dobrila, Petru S. Fodor, Christopher L. Wirth, Geyou Ao 

 

(198o) Optimizing Design Parameters of a VLA-4-Targeted Liposomal Nanoparticle in a Multiple Myeloma 
Disease Model.................................................................................................................................................................................................... 43

David Omstead, Basar Bilgicer 
 

(198p) Evaluation of Mucus-Penetrating Nanocomposite Microparticles for Cystic Fibrosis-Related Infections................................ 44
Elisa A. Torrico Guzmã¡n, Samantha A. Meenach 

 

(198q) Nanoharvesting and Nanodelivery of Bioactive Materials Using Engineered Silica Nanoparticles ........................................... 45
M. Arif Khan, John M. Littleton, Stephen E. Rankin, Barbara L. Knutson 

 

(198s) Nanoclustering of Salicylic Acid in Organic Solvents ....................................................................................................................... 46
Shubhangi Kakkar, Renuka Devi Krishnaraj, Ake Rasmuson 

 

(198t) Rapid Photo-Actuation of a DNA Nanostructure Using an Internal Photocaged Trigger Strand .............................................. 47
Nicholas Stephanopoulos 

 

(198u) Targeted Delivery of a Drug Coupled Gold Nanoconjugate Induces Respiratory Recovery Following 
Cervical Spinal Cord Injury in Rats .............................................................................................................................................................. 48

Fangchao Liu, Janelle Buttry, Zeljka Minic, Harry G. Goshgarian, Guangzhao Mao 
 

(198v) The Implications of Competitive Adsorption on Lipoprotein-Nanoparticle Biodistribution ...................................................... 49
Uche Anozie, Aaron M. Prescott, Steven M. Abel, Paul Dalhaimer 

 

(198w) Development of Interfacial Mechanical Strength for Armored Gas Filled Capsules .................................................................. 50
Charles Sharkey, Shelley L. Anna 

 

(198x) A Colorimetric Sensor for the Detection and Quantification of Therapeutic Levels of Ionizing Radiation .............................. 51
Karthik Pushpavanam, Sahil Inamdar, Subhadeep Dutta, Tomasz Bista, Eric Boshoven, Stephen Sapareto, Kaushal Rege 

 

(198y) Probing Nanoclustering of Fenoxycarb in Isopropanol Solutions .................................................................................................. 52
Renuka Devi Krishnaraj, Michael Svard, Dikshitkumar Khamar, Ake Rasmuson 

 

(198z) Effects of Silica Nanoparticles in PVDF-SiO2 Mixed Matrix Membranes Developed Via Immersion 
Precipitation Phase Inversion ......................................................................................................................................................................... 53

John Miles II, Dibakar Bhattacharyya 
 

(198aa) Carbon Black Morphology, Light Scattering and Direct Radiative Forcing............................................................................... 54
Georgios A. Kelesidis, Mohammad Reza Kholghy, Joel Zuercher, Julian Robertz, Martin Allemann, Aleksandar Duric, Sotiris E. 
Pratsinis 

 

(198ab) Chitosan Electrospun Nanofibers Functionalized with Collagen By Carboxamide Bond Formation ..................................... 55
Alejandra Perez-Nava, Mario Valle-Sanchez, J. Mota-Morales, Luis Chacon-Garcia, Yliana Lopez-Castro, Judit Avina-Verduzco, 
J. Betzabe Gonzalez-Campos 

 

(198ac) Electrospun Nanofibers from a Blend of Asphaltenes with Cellulose Acetate............................................................................. 56
Efstratios Svinterikos, Mohamed Al Marzouqi, Ioannis Zuburtikudis 

 



(198ad) Massive Enhancement of Optical Transmission across a Thin Metal Film Via Wave Vector Matching in 
Grating-Coupled Surface Plasmon Resonance ............................................................................................................................................. 57

Russell Mahmood, Michael B. Johnson, Andrew C. Hillier 
 

(198ae) PVA - Based Nanostructuraed Catalysts Support Functionalized with Pyrrolylquinone-Tetrazole ........................................ 58
J. I. Rangel-Ortiz, J. Betzabe Gonzalez-Campos, Luis Chacon-Garcia 

 

(198af) Investigations into the Generation of Chitin Nanofibers By Cryogenic Grinding....................................................................... 59
Amy L. Lindenberger, Sunggyu Lee 

 

(198ag) Study of ZIF-8 MOF's as Viable Drug Carriers ............................................................................................................................. 60
David Ramirez-Ortega, Mariano Jimenez-Camus, Tomas-Eduardo Chavez-Miyauchi, Adriana Benitez-Rico, Marco-Antonio Loza-
Mejia 

 

(198ah) Can Nanotechnology Land a Solution for the Energy Security Challenge? ................................................................................ 61
Nouf Aljabri, Yun Chang, Kuo-Wei Huang 

 

(198aj) Synthesis and Characterization of Biogenic Selenium Nanoparticles with Antibacterial Properties........................................ 62
David Medina, Guijie Mi, Thomas J. Webster 

 

(198ak) Nanoescapology Enabled By Surface-Engineered Magnetite: Novel Routes for Targeted Drug Delivery .............................. 63
Natalia Lopez-Barbosa, Javier F Cifuentes, Carolina Munoz Camargo, A. F. Gonzalez-Barrios, Johann F Osma, Juan C Cruz 

 

(198al) Novel Glucosylceramide Synthase Inhibitor Based Prodrug Copolymer Micelles for Delivery of 
Doxorubicin ....................................................................................................................................................................................................... 64

Jieni Xu 
 

(198am) Influence of Micro and Nanoscale Surface Roughness on the Wetting Characteristics of Flat Surface................................. 65
Deepa Dixit, Chinmay Ghoroi 

 

(198an) Synthesis and Characterization of Hollow Gold Nanoparticles for Gene Delivery .................................................................... 66
Konstantin Mamedov, Anisha Veeren, Jeongeun Shin, Sarah Merkel, Mark Osborn, Joesph A. Zasadzinski 

 

(198ao ) Xeno Nucleic Acid Nanosensors for Enhanced Stability ............................................................................................................... 67
Alice Gillen, Justyna Kupis-Rozmyslowicz, Carlo Gigli, Nils Schuergers, Ardemis A. Boghossian 

 

(198ap) Restriction Enzyme Analysis of Double-Stranded DNA on Pristine Single-Walled Carbon Nanotubes ................................. 68
Shang-Jung Wu, Nils Schuergers, Kun-Han Lin, Alice Gillen, Clemence Corminboeuf, Ardemis A. Boghossian 

 

(198aq) Near-Infrared Confocal Imaging of Single-Walled Carbon Nanotube Uptake in Bacteria....................................................... 69
Alessandra Antonucci, Nils Schuergers, Vitalijs Zubkovs, Ardemis A. Boghossian 

 

(198ar) Spinning-disc Confocal Microscopy in the Second Near-infrared Window................................................................................. 70
Vitalijs Zubkovs, Alessandra Antonucci, Nils Schuergers, Benjamin Lambert, Andrea Latini, Raino Ceccarelli, Andrea Santinelli, 
Andrii Rogov, Daniel Ciepielewski, Ardemis A. Boghossian 

 

(198as) Mediatorless, Reversible Optical Nanosensor Enabled through Enzymatic Pocket Doping...................................................... 71
Vitalijs Zubkovs, Nils Schuergers, Benjamin Lambert, Esra Ahunbay, Ardemis A. Boghossian 

 

(231d) Selectivity Enhancement of Nanowire Gas Sensors Using Impedance Spectroscopy and Artificial Neural 
Network ............................................................................................................................................................................................................. 72

Mohamed Kilani, Xuecheng Yu, Evan Schaefer, Guangzhao Mao 
 

(283f) Effects of CeO2 in CuO-ZnO Catalyst for the Deep Purification of CO Derived from Olefins at the Ambient 
Temperature...................................................................................................................................................................................................... 73

Jinhua Huang, Liping Ye, Meng Kong, Bingxing Yang 
 

(222a) Sensitizing Bacterial Cells to Antibiotics through Dynamic Topography-Triggered Biofilm Detachment ............................... 86
Sang Won Lee, Huan Gu, James Kilberg, Dacheng Ren 

 

(222b) The Role of Flagellar Motor Reversals in Swarming in Escherichia coli....................................................................................... 87
Katie Ford, Jyot Antani, Pushkar Lele, Aravindh Nagarajan 

 

(222c) Pseudomonas Aeruginosa Single-Cell Level Heterogeneity, Investigated Via Drop-Based Microfluidics ................................. 88
Shawna Pratt, Tatsuya Akiyama, Geoffrey Zath, Kerry Williamson, Michael Franklin, Connie B. Chang 

 

(222d) Differential Response of Mucoid and Non-Mucoid Pseudomonas Aeruginosa isolates to Interfacial 
Confinements .................................................................................................................................................................................................... 89

Sricharani Balmuri, Nicholas Waters, Tagbo H. R. Niepa 
 

(222e) Bloodmeal-Induced Inhibition of Plasmodium infection in Mosquito Vectors Using the Microbial Symbiont 
Asaia................................................................................................................................................................................................................... 90

Jackie Shane, David Lampe 
 

(222f) Dynamics of Biofilm Elimination on Thermally Shocked Biomedical Surfaces ............................................................................ 91
Haydar Aljaafari, Erica Ricker, Eric Nuxoll 

 

(222g) Modelling Microbial Microenvironments through Encapsulation of Synthetic Communities.................................................... 92
Shanna Davidson, Erin. K Hunter, Tagbo H. R. Niepa 

 

(261a) Design and Engineering of Biohybrid Materials for Organic Electronics: From Supramolecular Assembly 
to Single Molecule Charge Transport ............................................................................................................................................................ 93

Charles M. Schroeder 
 

(261b) Lipid-like Materials for RNA Delivery: Predicting In Vivo Efficacy............................................................................................. 94
Kathryn A. Whitehead 

 

(261c) Photoresponsive Nanomaterials in Tissue Repair and Radiotherapy............................................................................................. 95
Kaushal Rege 

 

(286a) Learning How to Predict SWCNT-Recognition DNA Sequences ................................................................................................... 96
Yoona Yang, Ming Zheng, Anand Jagota 

 

(286b) Characterization of Double-Stranded DNA (dsDNA) on Single-Walled Carbon Nanotubes (SWCNTs).................................. 97
Shang-Jung Wu, Nils Schuergers, Kun-Han Lin, Alice Gillen, Clemence Corminboeuf, Ardemis A. Boghossian 

 

(286d) CNT-Based Carbon Monoxide Sensors with Voltage-Modulated Sensitivity ............................................................................... 98
Suchol Savagatrup, Vera Schroeder, Timothy M. Swager 

 



(286e) Self-Assembly of 3D Graphene/Carbon Nanotube Electrodes Via Electrostatic Polyanion Coordination for 
Biosensor Applications..................................................................................................................................................................................... 99

Enoch Nagelli, An Vu, Kamil Woronowicz, F. John Burpo, Alexander Mitropoulos 
 

(286f) Fe3O4/Graphene Nanocomposites with Upsurge Superhydrophobic Properties .........................................................................100
Sudheer Yadav, Mu Qiu Wu, Rong An, Tao Feng 

 

(311a) The Impact of Shale Gas and Oil on the Chemical Industry .........................................................................................................101
Jeffrey J. Siirola 

 

(311b) Sustainable Energy and Chemicals: Past, Present, and Future ....................................................................................................102
Joseph B. Powell 

 

(311c) Disruptions: What the Future May Hold .........................................................................................................................................103
Scott F. Mitchell 

 

(311d) Geopolitical Factors Influencing the Evolution of the Chemical Industry ..................................................................................104
David West 

 

(311e) Agility & Resilience: How to Maintain Career Competitiveness in the Changing Chemical Industry ....................................105
Antonis Papadourakis 

 

(319a) Mechanisms Contributing to the Formation of "Floating Biofilms" in Staphylococcus Aureus Orthopedic 
Infections (Invited Talk) ................................................................................................................................................................................106

Michael Otto 
 

(319b) Bacteria Adhesion Is Mechanosensitive to Polymer Coating Properties (Invited Talk) ............................................................107
Jessica D. Schiffman 

 

(319c) Invited Talk 3: Prospective Technologies Targeting Microbial Biofilm and Its Microenvironment ........................................108
Hyun Koo 

 

(319d) Investigating the Interfacial and Metabolic Properties of Bacteria at Hexadecane-Water Interfaces .....................................109
Nicholas Waters, Sricharani Balmuri, Tagbo H. R. Niepa 

 

(319e) Complex Liquid Emulsions and on-Chip Ring Resonators for Bacteria Detection ....................................................................110
Suchol Savagatrup, Timothy M. Swager 

 

(319f) Native Airway Mucus Rheology in Health and Patients with Cystic Fibrosis Having Positive or Negative 
Microbial Culture ...........................................................................................................................................................................................111

Matthew R. Markovetz, Marianne Muhlebach, Ian Garbarine, Charles R. Esther, Richard C. Boucher, David B. Hill 
 

(319g) Engineering Biology to Make Novel Antimicrobials.......................................................................................................................112
Cesar De La Fuente-Nunez 

 

(319h) Association with Outer Membrane Vesicles Drastically Alters Bacterial Toxin Activity ..........................................................113
Angela C. Brown, Elnaz S. Rasti, Justin Nice, Shannon Collins 

 

(323a) Coal to Carbon Fiber..........................................................................................................................................................................114
Matthew Weisenberger, Aaron Owen, David Eaton, Rodney Andrews, Eric Eddings 

 

(323b) Carbon Nanofibers from a Blend of Lignin with Recycled PET: Properties and Characterization ........................................115
Efstratios Svinterikos, Mohamed Al Marzouqi, Ioannis Zuburtikudis 

 

(323c) Supercritical Fluids As Reaction Media for Scalable Production of Carbon Nanomaterials ....................................................123
Haider Almkhelfe, Placidus B. Amama 

 

(323d) From Carbon Nanotube Liquid Crystalline Solutions to Functional Fibers ...............................................................................124
Vida Jamali, Farnaz Niroui, Matteo Pasquali, A. Paul Alivisatos 

 

(323e) Metal Organic Frameworks Promise High Activity and Stability of Carbonic Anhydrase in Synthetic 
Environment....................................................................................................................................................................................................125

Qian Liu, Aisheng Huang, Jordan Chapman, Kenneth Chandler Williams, Nagasree Garapati, Cerasela Zoica Dinu 
 

(340a) Estrogen Receptor-Targeted Multiplexing Photoacoustic Polymeric Nanoparticles for Diagnostic and 
Treatment of Breast Cancer ..........................................................................................................................................................................126

Carolina Salvador-Morales, C. Nino-Vargas, E. Blatchford-Rodriguez, Z. Begnell, R. Khalid, G. Petruncio, M. Paige 
 

(340b) Engineering of Charge Transfer Complex Nanocrystals By Electrocrystallization ...................................................................127
Mohamed Kilani, Korosh Torabi, Guangzhao Mao 

 

(340c) Silica-Coated, Near-UV Activated YVO4:Eu3+,Bi3+ Nanophosphors for Dynamic Cell Imaging ..............................................128
Georgios A. Sotiriou 

 

(340d) Stimuli Responsive Nano-Agents: From Drug Delivery to Oil and Gas Industry ......................................................................129
Afnan Mashat, Amr Abdel-Fattah, Nan Shi 

 

(363a) Directed Assembly of Polarizable Nanoparticles ............................................................................................................................130
James Swan, Zachary Sherman 

 

(363b) Electrochemical Etching and Oxidation Stability of Mxene Nanosheets .....................................................................................131
Touseef Habib, Wanmei Sun, Smit Shah, Miladin Radovic, Micah J. Green 

 

(363d) Antigen-Antibody Nanoparticle Bioconjugates and Their Polymorphs ......................................................................................132
Caroline Desgranges, Jerome Delhommelle 

 

(363e) Adsorption and Denaturation of Polymeric Nanoparticles at an Interface .................................................................................133
Chang Tian, Jie Feng, Robert K. Prud'Homme 

 

(363g) Driving Forces for Oriented Aggregation-Based Crystallization and Assembly.........................................................................134
Xin Zhang, Yang He, Maria Sushko, Jia Liu, Langli Luo, James J. De Yoreo, Scott X. Mao, Chongmin Wang, Kevin Rosso 

 

(363h) Rheo-Electric Behavior of Carbon Black Suspensions in Shear Flow .........................................................................................135
Jeffrey J. Richards, Julie Hipp, Norman J. Wagner 

 

(384a) 25 by 25: Chemical Engineering in the Next 25 Years ...................................................................................................................136
Clare McCabe, Phillip R. Westmoreland 

 

(384b) The Future of Chemical Engineering Itself .....................................................................................................................................137
Phillip R. Westmoreland 

 



(384e) Accelerating Innovation through Academic-Industrial Partnerships ..........................................................................................138
William Liechty, Shawn D. Feist 

 

(384c) Maximizing Uptime, Efficiency, and Safety of Industrial Operations through Early Risk Detection ......................................139
Ankur Pariyani 

 

(384d) Gaussian Processes for Hybridizing Analytical & Data-Driven Decision-Making .....................................................................140
Simon Olofsson, Johannes Wiebe, Marc Peter Deisenroth, Ruth Misener 

 

(387a) Award Submission: Overcome Drug Resistance of Cancer Cells By Confining, Perturbing and Analyzing 
Them in Nano-Liter Chambers One Cell at a Time ...................................................................................................................................143

Yapeng Su, Wei Wei, Lidia Robert, Min Xue, Antoni Ribas, James Heath 
 

(387b) Award Submission: Chitosan / Cellulose Nanocrystals / Calcium Phosphate Hydrogels for Vertebral 
Compression Fracture Treatment ................................................................................................................................................................144

Soheila Aliakbarighavimi, Ethan Lungren, Josselet Allison, Yisheng Sun, Trent Faulkner, Ferris Pfeiffer, Christina Goldstein, 
Caixia Wan, Bret Ulrey 

 

(387c) Award Submission: The Binary Effect on Drug-Resistant Bacteria of Polymeric Vesicles Appended By 
Proline-Rich Amino Acid Sequences and Inorganic Nanoparticles..........................................................................................................145

Nicole Bassous, Thomas J. Webster 
 

(387d) Award Submission: Lipid Nanoparticle Ionization at Endosomal pH Is a Cell-Free Predictor of mRNA 
Delivery Efficacy In Vivo ...............................................................................................................................................................................146

Khalid A. Hajj, Rebecca Ball, Sarah Deluty, Shridhar Singh, Christopher Knapp, Kathryn A. Whitehead 
 

(387e) Award Submission: Nanomagnetic Illuminators for In Vivo Optical Imaging of Osteoarthritic Knee Joints ........................147
Mythreyi Unni, Brittany Partain, Kyle Allen, Carlos Rinaldi 

 

(387f) Award Submission: Quantification of Inflammatory Response and Morphological Change of SIM-A9 
Microglia By Neuro-Probes ...........................................................................................................................................................................148

Darwin Yang, Markita Landry 
 

(387g) Award Submission: Cardiac Troponin I Detection Using Antibody-Immobilized Disposable Cover Glass 
and AlGaN/GaN High Electron Mobility Transistors................................................................................................................................149

Jiancheng Yang, Patrick Carey IV, Fan Ren, Yu-Lin Wang, Michael L. Good, Soohwang Jang, Michael A. Mastro, Stephen J 
Pearton 

 

(405a) Ceria Nanoparticle Dissolution and Stability in Acidic Aqueous Environments ........................................................................150
Matthew L. Hancock, Robert Yokel, Eric A. Grulke 

 

(405b) Probing Peptoid-Carbon Nanotube Coatings for Biological Imaging ..........................................................................................151
Linda Chio, Markita Landry 

 

(405c) Synthesis, Characterization, and Interfacial Properties of Lignin Coated Iron Oxide Magnetic 
Nanoparticles in Aqueous Solutions .............................................................................................................................................................152

Frankie Petrie, Mohammad J. Hassan, Esteban E. Urena-Benavides, Erick S. Vasquez 
 

(405d) Investigation of Interactions between Magnesium Silicate Particles and Diamond-like Carbon Surface By 
Atomic Force Microscopy..............................................................................................................................................................................153

Vipada Dokmai, Varong Pavarajarn 
 

(405e) Polymer-Metal Composite Nanoparticles Via Vapor Phase Deposition Processes Onto Liquid Substrates ............................154
Mark De Luna, Prathamesh Karandikar, Malancha Gupta 

 

(405f) Controlling Surface Morphology and Spatial Distribution of Active Nanoinclusions in Functional Coatings 
Via Air-Controlled Electrospray Process ....................................................................................................................................................155

Mounica Jyothi Divvela, Yong Lak Joo 
 

(420e) Can Soft-Matter Mechanics Provide New Avenues for Remediating (and even preventing!) Biofilm 
Infections? .......................................................................................................................................................................................................156

Vernita D. Gordon 
 

(420b) Mechanisms of Bacterial Biofilm Growth and Biofilm-Virus Interactions .................................................................................157
Knut Drescher 

 

(420c) The Biophysics of Bacterial Biofilms Facilitate Surface Survival in Moving Fluids but May Reveal an 
Achilles Heel ....................................................................................................................................................................................................158

Paul Stoodley 
 

(420d) Biofunctionalization of Implants through Thin Films....................................................................................................................159
Ellen Gawalt 

 

(420a) Infection-Resisting Biomaterials .......................................................................................................................................................160
Matthew Libera 

 

(423a) Investigating the Driving Forces of Assembly in Concentrated Electrolyte Solutions ...............................................................161
Arushi Prakash, Christopher Fu, Christopher J. Mundy, Jim Pfaendtner 

 

(423b) Chiromagnetic Nanoparticles and Gels ...........................................................................................................................................162
Jihyeon Yeom, Mahshid Chekini, Andre Moura, Nicholas Kotov 

 

(423c) Effects of Matrix Chain Length on Miscibility of Nanoparticles ..................................................................................................163
Clement Koh, Sanat K. Kumar 

 

(423d) Identifying Thermally and Kinetically Favorable Conditions for DNA-Mediated Assembly of Crystal 
Structures ........................................................................................................................................................................................................164

Runfang Mao, Jeetain Mittal 
 

(423e) Origins of High-Pressure Structural Stability, Elasticity and Self-Healing Property in Ligand Capped 
Nanoparticles Supercrystals ..........................................................................................................................................................................165

Tarak Patra, Subramanian Sankaranarayanan, Badri Narayanan 
 

(423h) Controlled Self-Assembly of Cationic Polyelectrolytes and Anionic Surfactants in Microfluidics Channels..........................166
Artem Bezrukov 

 



(484a) Chemical Engineering Science for Graphene Technology Development .....................................................................................167
Robert H. Hurt 

 

(484b) From Energy Harvesting to Living Plants - Concepts in Biosensing and Energy Conversion Using Carbon 
Nanomaterials .................................................................................................................................................................................................168

Michael Strano 
 

(496a) Demineralized Bone Slices for in Vitro Endosteal Niche Modeling ..............................................................................................169
Yongkuk Park, Ryan Carpenter, Jungwoo Lee 

 

(496b) Defining the Mechanisms of Immune Resolution after Biomaterial Implant into Adipose Tissue ...........................................170
Kendall Murphy, Michael Gower 

 

(496c) A Poly-L-Lactide Scaffold with Continuous Gradient Pore Size That Differentially Induce Local 
Chondrogenesis and Osteogenesis for Osteochondral Repair ...................................................................................................................171

Riccardo Gottardi, Gioacchino Conoscenti, Peter Alexander, Vincenzo La Carrubba, Valerio Brucato, Rocky Tuan 
 

(496d) BMP-2 Conjugated Micro-Fiber/Hydrogel Composites for Bone Integration to Engineered Ligament Tissue .....................172
Dina Gadalla, Patrick Thayer, Aaron S. Goldstein 

 

(496e) Human Skeletal Muscle Growth and Maturation in 3-Dimensional Silk-Extracellular Matrix Scaffolds...............................173
Schuyler S. Link, Raul G. Cruz Quintero, Juliana A. Passipieri, George J. Christ, Lauren D. Black III, David L. Kaplan, Whitney L. 
Stoppel 

 

(496f) 3D Graphene Foam Based Scaffolds to Control Transdifferentiation of MSCs into Schwann Cell-like 
Phenotypes Via Electrical Stimuli for Peripheral Nerve Regeneration ...................................................................................................174

Metin Uz, Ju Jung Hyung, Surya K. Mallapragada, Piran Kidambi, Donald S. Sakaguchi 
 

(496g) Nanofibrous Scaffolds Produced By Electrospinning, Rotary-Jet Spinning and Airbrush for Orthopedic 
Tissue Regeneration .......................................................................................................................................................................................175

Paria Ghannadian, James W. Moxley Jr., Mirian De Paula, Thomas J. Webster 
 

(496h) Tissue Origami for Biomineralization..............................................................................................................................................176
Gulden Camci-Unal 

 

(498a) Invited Speaker: Exciton Engineering for Brain Nanosensor Delivery, and Imaging of Modulatory 
Neurotransmitters ..........................................................................................................................................................................................177

Abraham Beyene, Jackson Travis Del Bonis-O'Donnell, Kristen Delevich, Markita Landry 
 

(498b) Biodistribution and Drug Release Kinetics of Gold Nanoconjugates for Respiratory Recovery after Spinal 
Cord Injury .....................................................................................................................................................................................................178

Fangchao Liu, Janelle Buttry, Zeljka Minic, Harry G. Goshgarian, Guangzhao Mao 
 

(498c) Liposomes Functionalized with Cell-Penetrating Peptides As a Novel Treatment for Bacterial Meningitis ...........................179
Caterina Bartomeu Garcia, Di Shi, Thomas J. Webster 

 

(498d) Uncorking and Oxidative Decomposition Dynamics of Gold Nanoparticle Corked Carbon Nanotube Cups 
for Drug Delivery Studied Via in Situ Transmission Electron Microscopy.............................................................................................180

Stephen House, Christopher M. Andolina, Seth Burkert, Alexander Star, Judith C. Yang 
 

(498e) Length-Dependent Uptake, Inflammation, and Intracellular Processing of Single-Walled Carbon Nanotubes 
in Macrophages...............................................................................................................................................................................................181

Sumin Jin, Piyumi Wijesekara-Kankanange, Patrick D. Boyer, Kris Noel Dahl, Mohammad F. Islam 
 

(498f) Nanoparticle Optimization for Improved Vaginal Drug Delivery during Pregnancy.................................................................182
Hannah Zierden, Victoria Laney, Sabrine Bensouda, Kevin Delong, Fareeha Zulfiqar, Thuy Hoang, Yujie Zou, Jamie Maziarz, 
Mala Mahendroo, Gunter Wagner, Justin Hanes, Laura Ensign 

 

(498g) Responsive Foams for Nanoparticle Delivery..................................................................................................................................183
Chang Tian, Christina Tang, Antoinette Nelson, Jennifer Holloway, Patrick J. Sinko, Robert K. Prud'Homme 

 

(515a) Effect of Hydrocarbon Contamination on the Electrochemical Activity and Double Layer Capacitance of 
Graphitic Carbons..........................................................................................................................................................................................184

Lei Li, Haitao Liu 
 

(515b) Colloidal Electronic Cells Based on 2D Materials ..........................................................................................................................185
Pingwei Liu, Albert Tianxiang Liu, Daichi Kozawa, Juyao Dong, Volodymyr Koman, Max Saccone, Jingfan Yang, Song Wang, 
Youngwoo Son, Min Hao Wong, Michael Strano 

 

(515c) One-Step Non-Distructive Decoration of Transition Metal Oxide Nanoparticles on Large Scale Graphene 
for Electronic and Sensing Applications ......................................................................................................................................................186

Songwei Che, Sanjay Behura, Vikas Berry 
 

(515d) Large-Scale Chemical Synthesis of Graphene for Energy Storage and Biological Applications ..............................................187
Michael Bozlar 

 

(515e) Achieving High Open-Circuit Voltage in Graphene/Silicon Photovoltaic Cells with h-BN Tunneling Layer .........................188
Chen Wang, Vikas Berry, Sanjay Behura 

 

(515f) Multicolumn Gel Chromatography for Scalable Separation of Nanosheets Based on Size and Surface 
Chemistry ........................................................................................................................................................................................................189

Dorsa Parviz, Michael Strano 
 

(515g) Graphene Interfaced Geobacter for Improved Electron-Transport Channels in Microbial Fuel Cell: A 
Single Cell Investigation ................................................................................................................................................................................190

Sheldon Cotts, Bijentimala Keisham, Vikas Berry 
 

(515h) Synthesis of Graphene from Biochar ...............................................................................................................................................191
Rahul Kundu, Hema Ramsurn 

 

(515i) Stabilizing Phosphorene Via Hexagonal Boron Nitride Passivation..............................................................................................192
Natechanok Yutthasaksunthorn, Sanjay Behura, Vikas Berry 

 

(524a) Conformations of Weak Polyelectrolytes in Confined Geometries ...............................................................................................193
Jonathan K. Whitmer 

 



(524b) Quantifying Structure-Function Relationships of Protein-Selective Networks at the Micro- and Macro-
Scale .................................................................................................................................................................................................................194

John R. Clegg, Joann Gu, Abhijeet Venkataraman, Nicholas A. Peppas 
 

(524c) Block Copolymer Directed Self-Assembly Using Chemoepitaxial Guiding Underlayers with Topography ............................195
Peter J. Ludovice, Benjamin Nation, Clifford L. Henderson 

 

(524d) A New Class of "Gecko Leg" Dendrimeric Polymeric Particles By Interfacial Templating of Multiphasic 
Liquids .............................................................................................................................................................................................................196

Sangchul Roh, Austin Williams, Orlin D. Velev 
 

(524e) Effect of Asymmetric Homopolymer Addition on Structural Characteristic of Lamellae Forming Block 
Copolymers Aligned Via Directed Self-Assembly.......................................................................................................................................197

Caleb Breaux, Jakin B. Delony, Peter Ludovice, Clifford L. Henderson 
 

(524f) Theory and Simulation Studies of Structure and Thermodynamics in Polymer Nanocomposites Containing 
Grafted Nanoparticles....................................................................................................................................................................................198

Arjita Kulshreshtha, Arthi Jayaraman 
 

(524g) Computational Characterization of Ultrathin Amorphous Polymer Films in Liquids ..............................................................199
Qisong Xu, Jianwen Jiang 

 

(524h) Photocrosslinking to Obtain Graphitic Carbon-Based Nanowires from Ordered Polymer Networks ....................................200
Alan Aguirre-Soto 

 

(524i) Multi-Scale Simulations of the Fabrication of Polymeric Nanoparticles through Rapid Solvent Exchange ............................201
Nannan Li, Arash Nikoubashman, Athanassios Z. Panagiotopoulos 

 

(525a) Invited Speaker: Scalable Manufacturing Methods for Polymeric Nanoparticle Drug Delivery Systems ..............................202
Jessica O. Winter 

 

(525b) Optimization of Calcium Phosphate-Polymer Nanoparticle System for Co-Delivery of microRNA-21 
Inhibitor and Doxorubicin.............................................................................................................................................................................203

Vishnu Sriram, Mina Jafari, Joo-Youp Lee 
 

(525c) Nanoallergens: A Liposomal Diagnostic Platform for Platinum-Based Drug Allergies .............................................................204
Baksun Kim, Peter Deak, Jaeho Shin, Tanyel Kiziltepe, Basar Bilgicer 

 

(525d) A Novel Approach for the Synthesis of Metallic Nanoparticles on Top of a Tellurium Nanowire Using a 
Green Synthesis Approach for Biomedical Applications ...........................................................................................................................205

Ada Vernet Crua, David Medina, Thomas J. Webster 
 

(525e) Formulation and Recovery of Fast-Acting Lumefantrine Nanoparticles for Oral Malaria Therapy.......................................206
Jie Feng, Yingyue Zhang, Simon A. McManus, Kurt D. Ristroph, Robert K. Prud'Homme 

 

(525f) Engineering Antibacterial Nanosurfaces for Field Hospitals .........................................................................................................207
James W. Moxley Jr., Paria Ghannadian, Thomas J. Webster 

 

(525g) Overcome Drug Resistance of Cancer Cells By Confining, Perturbing and Analyzing Them in Nano-Liter 
Chambers One Cell at a Time .......................................................................................................................................................................208

Yapeng Su, Wei Wei, Lidia Robert, Min Xue, Antoni Ribas, James Heath 
 

(555a) Optimization of Liposome-Hollow Gold Nanoparticle for mRNA Delivery ................................................................................209
Anisha Veeren, Mark Osborn, Sarah Merkel, Jeongeun Shin, Joesph A. Zasadzinski 

 

(555b) Lipid Nanoparticle Ionization at Endosomal pH Is a Cell-Free Predictor of mRNA Delivery Efficacy In 
Vivo ..................................................................................................................................................................................................................210

Khalid A. Hajj, Rebecca Ball, Sarah Deluty, Shridhar Singh, Christopher Knapp, Kathryn A. Whitehead 
 

(555c) pH Responsive Polycationic Nanoparticles for siRNA Delivery in Inflammatory Bowel Diseases ...........................................211
Aaliyah B. Shodeinde, Angela Wagner, Nicholas A. Peppas, Noor Al-Sayyad 

 

(555d) Lipid Nanoparticle Mediated Drug Delivery for Targeting Inflammation Site in Atherosclerosis ..........................................212
Rashi Porwal, Stephen L. Hayward, Xiang-Der Liu, Yiannis Chatzizisis, Srivatsan Kidambi 

 

(555e) Internalization and Endocytic Trafficking of 3WJ RNA Nanoparticles for siRNA Delivery ....................................................213
Landon A. Mott, Peixuan Guo, Daniel W. Pack 

 

(555f) Synthesis of Poly(Aspartic Acid)-Doxorubicin Prodrug for Sequential Delivery of Afatinib and Doxorubicin ......................214
Mina Jafari, Vishnu Sriram, Joo-Youp Lee 

 

(555g) Co-Delivery of 2-DG and V9302 Via a Prodrug Micellar Formulation for Synergistic Targeting of 
Metabolism in Cancers ..................................................................................................................................................................................215

Zhangyi Luo, Yang Wu-Yue Liu, Yan He, Jingjing Sun, Song Li 
 

(555h) Engineering PEO-Pdlla Nanoparticles Containing the PI3K Inhibitor LY294002 ....................................................................216
Austin Fergusson, Ami Jo, Richey M. Davis 

 

(555i) Targeting Tumor Associated Macrophages with PAMAM Dendrimers Improves Therapeutic Efficacy in 
Glioblastoma ...................................................................................................................................................................................................217

Kevin Liaw, Rishi Sharma, Rajsekhar Reddy, Sujatha Kannan, Rangaramanujam Kannan 
 

(555j) Programming Tumor-Clearing Macrophages with Targeted Gene Therapy ..............................................................................218
Fan Zhang, Michael Coon, Sirkka Stephan, Smitha Pillai, Matthias Stephan 

 

(566a) Atomically-Precise Van Der Waals Heterostructures of Graphene and h-BN for 2D Circuits .................................................219
Sanjay Behura, Songwei Che, Chen Wang, Rousan Debbarma, Phong Nguyen, Michael R. Seacrist, Vikas Berry 

 

(566b) Overcoming Micro-Silicon Particle Fracture within Graphene Cages for Stable Battery Anodes ..........................................220
Yuzhang Li, Yi Cui 

 

(566c) Patterning of Defect-Engineered Graphene Sheets Driven By Pore-Pore Interactions..............................................................221
Ashish Kumar, Lin Du, Tam Nguyen, Dimitrios Maroudas 

 

(566d) Synthesis and Applications of Magnetic Au-Ag-Î³-Fe2O3 Nanocomposites on Reduced Graphene Oxide...............................222
Guangyu Lei, Jingwen Ma, Zhen Li, Xiaobin Fan, Wenchao Peng, Guoliang Zhang, Fengbao Zhang, Yang Li 

 



(566e) Characterization of Lipid Dynamics and Structure on Epitaxial Graphene ...............................................................................223
Megan Farell, Maxwell Wetherington, Manish Shankla, Inseok Chae, Seong H. Kim, Aleksei Aksimentiev, Joshua Robinson, 
Manish Kumar 

 

(566f) Detailed Characterization and Fabrication of 3D Printed Graphene/Polymer Structures for Heterojunction-
Devices with MoS2 and Other 2D Nanomaterials ......................................................................................................................................224

Deisy Arrington, Dylan Lynch, Vikas Berry 
 

(566g) Laser Induced Graphene Conductive Films ....................................................................................................................................225
Patrick A. Johnson, Michael A. Seas, Joseph R. Murphy 

 

(566h) Controlled Synthesis of Graphite Oxide: Formation Process, Oxidation Kinetics, and Optimized Conditions .....................226
Chang Li, Liming Shen, Ningzhong Bao 

 

(566i) WS2-Induced Enhanced Optical Absorption and Efficiency in Graphene/Silicon Heterojunction Photovoltaic 
Cells ..................................................................................................................................................................................................................227

Rousan Debbarma, Sanjay Behura, Yu Wen, Songwei Che, Vikas Berry 
 

(573a) Manufacturing Functional Membranes from Nanostructured Polymers ....................................................................................228
William A. Phillip 

 

(573b) Electron Tomography Reveals Details of the Internal Microstructure of Desalination Membranes .......................................229
Tyler E. Culp, Yue-Xiao Shen, Michael Geitner, Mou Paul, Abhishek Roy, Michael Behr, Steve Rosenberg, Junsi Gu, Manish 
Kumar, Enrique D. Gomez 

 

(573c) Synthesis and Self-Assembly of a New High-χ Block Copolymer: Ptbs-b-Phema .......................................................................230
Caleb Breaux, Brandon L. Sharp, Haibo Li, Benjamin Li, Mark Neisser, Clifford L. Henderson 

 

(573d) Assembly and Photoswitching Dynamics in Nanostructured Polymer Thin Films Revealed By Single-
Molecule Super-Resolution Microscopy ......................................................................................................................................................231

Muzhou Wang, Zhe Qiang, Kevin Shebek 
 

(573e) Nanostructured Polymer Gels and Brushes Via 2 Color Interference Lithography...................................................................232
Harikrishnan Vijayamohanan, Edmund Palermo, Chaitanya Ullal, Parth Bhide 

 

(573h) Effect of Curing Bath Conditions on the Morphology of Porous Hollow Poly(High Internal Phase Emulsion) 
Fibers ...............................................................................................................................................................................................................233

Xuehui Gong, Donald L. Feke, Ica Manas-Zloczower 
 

(573i) Geometry and Composition of Soft Polymer Films Embedded with Nanoparticles Enhance Rates for 
Optothermal Heat Dissipation ......................................................................................................................................................................234

D. Keith Roper, Keith Berry, Jeremy Dunklin 
 

(575a) Invited Speaker: Lipophilically-Functionalized Porous Silica Nanoparticles for Acoustic Imaging and Site-
Specific Therapy .............................................................................................................................................................................................235

Andrew P. Goodwin 
 

(575b) Nanoparticles for Combination Chemotherapy..............................................................................................................................236
Shani Levit, Christina Tang 

 

(575c) Co-Loading of Hydrophilic and Lipophilic Therapeutics through Equilibration within Temperature 
Sensitive Liposomes........................................................................................................................................................................................237

Shrishti Singh, Steven Roberts, Nitin Agrawal 
 

(575d) Novel Nano Biotechnology Approaches for Treating Intracellular Bacterial Infections ...........................................................238
Kristen Eller, Max Levy, Jocelyn Campos, Thomas Aunins, Stephanie J. Bryant, Prashant Nagpal, Anushree Chatterjee 

 

(575e) A Virus-Free Fe3O4 Nanoparticle-Based H7N9 Influenza Vaccine ...............................................................................................239
Alan Roberto Mã¡rquez-Ipina, Grissel Trujillo-De Santiago, M. D. L. A. D. Santiago-Miramontes, M. M. Alvarez 

 

(575f) Engineering Lipid Nanoparticles to Mitigate Oxidative Stress in Stem Cell Transplant Therapy ...........................................240
Rashi Porwal, Stephen L. Hayward, Srivatsan Kidambi 

 

(575g) Sugar-Guided Organ and Cellular Targeting of PAMAM Dendrimers ......................................................................................241
Joshua E. Porterfield, Rishi Sharma, Anjali Sharma, Kevin Liaw, Elizabeth Smith, Sujatha Kannan, Rangaramanujam Kannan 

 

(630a) Engineered Electrodes for Energy Storage and Battery Safety ....................................................................................................242
Vilas G. Pol 

 

(630b) Extended Surface Electrocatalyst Development Via Atomic Layer Deposition ..........................................................................243
William McNeary IV, Audrey Linico, Chilan Ngo, Sarah Zaccarine, Jason Zack, Katherine Hurst, Shaun M. Alia, Scott A. Mauger, 
K. C. Neyerlin, Karen J. Buechler, Will Medlin, Svitlana Pylypenko, Bryan S. Pivovar, Alan W. Weimer 

 

(630c) Thin Oxide Film Coatings for Improved Lithium Ion Battery Cathodes ....................................................................................244
Amanda Hoskins, Samantha L. Millican, Yan Gao, Xinhua Liang, Alan W. Weimer 

 

(630d) The Application of Magnesiothermic Reduction of Silica to Produce Porous Silicon for Lithium Ion 
Batteries ...........................................................................................................................................................................................................245

Jake Entwistle, Siddharth V. Patwardhan 
 

(630e) Fluidized-Bed CVD of Si@SiC@C-like Nanoparticle and Its Application As Anode Materials...............................................246
Chunhui Yu, Chenxi Zhang, Zhexi Xiao, Fei Wei 

 

(630f) Functional Nanomaterials for OIL and Gas Discovery and Recovery Applications ...................................................................247
Amr Abdel-Fattah, Afnan Mashat, Hassan Alqahtani, Nouf Aljabri, Howard Schmidt 

 

(636a) Invited Speaker: Polypeptoid Amphiphiles Serve As a Connective Glue to Build Lipid Layers on Vesicles: 
Fundamentals and Applications to Drug Delivery .....................................................................................................................................248

Vijay T. John, Marzhana Omarova, Yueheng Zhang, Donghui Zhang 
 

(636b) Tunable Supramolecular Assembly of Nucleoside Phosphoramidate Nanofibres By Enzyme Activation ..............................249
Harrison T. West, Carston R. Wagner, Clifford M. Csizmar 

 

(636i) Synergistic Assembly of Peptide Amphiphiles for Encapsulation of Camptothecin....................................................................250
Steffie Mano, Tong Yen Wah 

 

(636e) Structural Evaluation of Designer Co-Assembling Peptide Nanofibers .......................................................................................251
Kong M. Wong, Qing Shao, Dillon T. Seroski, Gregory A. Hudalla, Carol K. Hall, Anant K. Paravastu 

 



(636f) Evidence for Self-Assembly-Driven Trans-to-Cis Amide Bond Isomerization in Peptoid Nanosheets .....................................252
Benjamin C. Hudson, Alessia Battigelli, Michael Connolly, John Edison, Ryan Spencer, Steve Whitelam, Ronald N. Zuckermann, 
Anant K. Paravastu 

 

(636h) Redox Sensitive Protein Droplets from Recombinant Oleosin ......................................................................................................253
Ellen H. Reed, Daniel A. Hammer 

 

(636d) A Way for Controlling Levan Nanoparticles Production Andparticle Size Distribution ..........................................................254
A. Gonzalez-Garcinuno, Antonio Tabernero, Gema Marcelo, Miguel A. Galan, E. M. D. Valle 

 

(666a) Electronic Structure of Electron-Irradiated Graphene and Effects of Hydrogen Passivation ..................................................255
Asanka Weerasinghe, Ashwin Ramasubramaniam, Dimitrios Maroudas 

 

(666b) Development of a Novel Nanosensor Platform By Noncovalent Surface Engineering of Two-Dimensional 
Graphene Quantum Dots...............................................................................................................................................................................256

Rebecca Pinals, Sanghwa Jeong, Markita Landry 
 

(666c) Interpretation of the Far-Infrared Optical Spectrum of SWCNTs and Graphene.....................................................................257
Christiaan Richter, Anthony Dichiara, Karim Rezouali 

 

(666d) Formation and Thermomechanical Behavior of Nanocomposite Superstructures from Interlayer Bonding 
in Twisted Bilayer Graphene ........................................................................................................................................................................258

Mengxi Chen, Andre R. Muniz, Dimitrios Maroudas 
 

(666e) Electrochemically Triggered Nucleation and Growth of Zinc Phosphate Co-Deposited with Amino-Modified 
Graphene Oxide ..............................................................................................................................................................................................259

Yuhui Xie Sr., Xinya Zhang Sr. 
 

(666f) Dispersion Microstructure and Aerogel Properties of Graphene/Manganese Oxide Mixtures and Hybrids ..........................260
Fatima Hamade, James G. Radich, Virginia Davis 

 

(676a) Invited Talk: Towards In Vivo Bioimaging of Electrical Fields and Mechanical Forces with Stimuli-
Responsive Upconverting Nanoparticles .....................................................................................................................................................261

Jennifer Dionne, Randy Mehlenbacher, Alice Lay, Chris Siefe, Stefan Fischer 
 

(676b) Development of Lspr-Based Biosensor for the Detection of Sjogren's Syndrome Biomarkers .................................................262
Andrew C. Murphy, Marissa E. Wechsler, John R. Clegg, Nicholas A. Peppas 

 

(676c) Development of Protein-Gold Nanoparticle Based Colorimetric Radiation Sensor ...................................................................263
Amar Thaker, Brent L. Nannenga 

 

(676d) Characterizing the Uptake of Quinic Acid and Tannic Acid Coated Iron Oxide Nanoparticles for Labeling 
of Cancer Cells ................................................................................................................................................................................................264

Akshay Narkhede, Jennifer Sherwood, Kasie Coogan, Yuping Bao, Shreyas Rao 
 

(676e) Tuneable Mechanical Response of Twisted DNA Nanotubes Towards Biosensing.....................................................................265
Sriram Kumar, R. E. Taylor 

 

(676f) Novel Fluorescent Nano Structures for Bio-Imaging of MCF-7 Cells...........................................................................................266
Aishee Dey, Lopamudra Giri, Sudarsan Neogi 

 

(676g) Engineered Green Fluorescent Proteins: Cartilage-Targeted Delivery Nanocarriers That Provide Insights 
on the Effects of Charge on Transport into Dense Charged Tissues ........................................................................................................269

Yamini Krishnan, Holly A. Rees, Christina P. Rossitto, Si-Eun Kim, Han-Hwa K. Hung, Eliot H. Frank, Bradley D. Olsen, David R. 
Liu, Paula T. Hammond, Alan Grodzinsky 

 

(676h) Chemically Tuned NIR Light-Activated Bionanoconjugates for the Selective Destruction of Tumor Cells in 
Heterocellular 3D Models and for Quantitative In Vivo tumor Imaging ................................................................................................270

Girgis Obaid, Shazia Bano, Kimberly Samkoe, Srivalleesha Mallidi, Jerrin Kuriakose, Brian Pogue, Tayyaba Hasan 
 

(706a) Effects of Pore Morphology and Pore Edge Termination on the Mechanical Behavior of Graphene 
Nanomeshes .....................................................................................................................................................................................................271

Mengxi Chen, Lin Hu, Ashwin Ramasubramaniam, Dimitrios Maroudas 
 

(706b) Influence of Sonication Conditions and Wrapping Type on Yield and Fluorescent Quality of Noncovalently 
Functionalized Single-Walled Carbon Nanotubes ......................................................................................................................................272

Nathaniel Kallmyer, Trinh Huynh, Joseph Connor Graves, Joseph Musielewicz, Nigel Reuel 
 

(706c) DNA-Controlled Brightening of Carbon Nanotube Photoluminescence in Acidic Environments ............................................273
Geyou Ao, Niyousha Mohammadshafie 

 

(706e) Ionic Strength-Mediated Phase Transitions of Surface-Adsorbed DNA on Single-Walled Carbon Nanotubes......................274
Daniel P. Salem, Xun Gong, Albert Tianxiang Liu, Volodymyr Koman, Juyao Dong, Michael Strano 

 

(706f) Graphene Oxide Model Development Via Reactive Molecular Dynamics Simulations ..............................................................275
Qi Qiao, Liangliang Huang 

 

(706g) Analysis of Surfactant Exchange Kinetics of DNA-Wrapped Carbon Nanotubes......................................................................276
Niyousha Mohammadshafie, Fjorela Xhyliu, Geyou Ao 

 

(712a) Invited Speaker: Real Time, Label Free Biosensing in-Vivo Using Single Walled Carbon Nanotubes and 
Other Carbon Nanomaterials .......................................................................................................................................................................277

Michael Strano 
 

(712b) Graphene Based Sensing Platform for Studying Amyotrophic Lateral Sclerosis.......................................................................278
Bijentimala Keisham, Akop Seksenyan, Steven Denyer, Pouyan Kheirkhah, Gregory Arnone, Pablo Avalos, Abhiraj D. Bhimani, 
Clive Svendsen, Vikas Berry, Ankit Mehta 

 

(712c) Xeno Nucleic Acids for Enhancing the Optical Stability of Nanosensors.....................................................................................279
Alice Gillen, Justyna Kupis-Rozmyslowicz, Carlo Gigli, Nils Schuergers, Ardemis A. Boghossian 

 

(712d) Quantification of Inflammatory Response and Morphological Change of SIM-A9 Microglia By Neuro-
Probes...............................................................................................................................................................................................................280

Darwin Yang, Markita Landry 
 



(712e) Aggregation State Determines Uptake, Intracellular Processing, and Long-Term Fate of Single-Walled 
Carbon Nanotubes in Mammalian Cells......................................................................................................................................................281

Mitchell Gravely, Daniel Roxbury 
 

(712f) Semi-Rational Design of Steroid Biosensors Using Compositionally Controlled Corona Phase Molecular 
Recognition: Pathway Towards In Vivo Monitoring .................................................................................................................................282

Michael A. Lee, Song Wang, Naveed Bakh, Crystal Pham, Kelvin K. Jones, Freddy T. Nguyen, Gili Bisker, Michael Strano 
 

(712g) Substrate Functionalized Carbon Nanotubes As a Modular Tool for Tracking Soil Enzyme Activity ....................................283
Nathaniel Kallmyer, Erica Peterson, Nigel Reuel 

 

(712h) Evolution of Nanoparticle-Based Synthetic Molecular Recognition.............................................................................................284
Sanghwa Jeong, Anneliese Gest, Markita Landry 

 

(712i) Development of Hydrogel Encapsulated Carbon Nanotube Based Biomonitoring System and Its 
Applications Toward the Detection of Riboflavin Administration ...........................................................................................................285

Naveed Bakh, Michael A. Lee, Freddy T. Nguyen, Xun Gong, Gili Bisker, Michael Strano 
 

Author Index 




