
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-1865-1 

Materials Engineering and 
Sciences Division 2015 

Salt Lake City, Utah, USA 
8-13 November 2015 

 

Core Programming Area at the 2015 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© (2015) by AIChE 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
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:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

(11b) Pseudomonas Aeruginosa Biofilm Rheology ......................................................................................................................................... 1
Uranbileg Daalkhaijav, Travis W. Walker 

 

(11c) Engineering Polyelectrolyte Capsules with Independently Controlled Size and Shapes for Protein Delivery .............................. 2
Julie A. Champion, Xingjie Zan, Anusha Garapaty 

 

(11d) Electrochemically-Synthesized Melanin Thin-Films: Synthesis, Characterization, and Cell Culture ........................................... 3
Craig Milroy, Sean Hwang, Zin Khaing, Christine Schmidt 

 

(11e) Plasmonic Nanocomposites for Laser Tissue Welding of Ex Vivo Porcine Intestine ........................................................................ 4
Russell Urie, Kaushal Rege, Michael Jaffe, Sana Quraishi 

 

(11f) ‘Two-in-One' Multilayer Coatings for Prosthesis-Related Infections ................................................................................................. 5
Jouha Min, Erik Dreaden, Ki Young Choi, Myron Spector, Richard D. Braatz, Paula T. Hammond 

 

(11g) Zwitterionic Conjugated Polyelectrolytes As Next-Generation Biomaterials.................................................................................... 6
Gang Cheng 

 

(11h) Homogenization Theory for the Prediction of Solute Diffusion in Macromolecular Solutions ....................................................... 7
Silviya Petrova Zustiak, Yasaman Chehreghanianzabi, Preston Donovan, Muruhan Rathinam 

 

(26a) Low-Temperature Approaches to Inorganic Photovoltaic Thin Films .............................................................................................. 8
Rainie D. Nelson, Umar H. Hamdeh, Matthew G. Panthani 

 

(26b) Symmetry-Breaking in Light-Trapping Nanostructures on Silicon for Solar Photovoltaics .......................................................... 9
Sang Eon Han, Seok Jun Han, Swapnadip Ghosh, Tianhao Cai, Brittany R. Hoard, Sang M Han 

 

(26c) Controlling Morphology of Photovoltaic Thin Films By Phase Transformation of Metastable Colloidal 
Nanocrystals ...................................................................................................................................................................................................... 10

Ajay Singh, Gary K. Ong, Delia J. Milliron 
 

(26d) Plasmonic Enhancement of Mesoporous Solar Cells with Shape Controlled Nanostructures ...................................................... 11
Rizia Bardhan 

 

(26e) Effect of Uniquely Assembled Nanostructures on Photovoltaic Properties ..................................................................................... 12
Nurxat Nuraje 

 

(26f) Applying the Chemistry of Amine-Thiol Mixtures for Solution-Processed CdTe Thin Films ....................................................... 13
Caleb Miskin, Robert W. Boyne, Rakesh Agrawal 

 

(26g) Production of Cu(InGa)(SeS)2 Thin Films Via Rapid Thermal Processing of Selenium-Capped Precursors ............................. 14
Robert J. Lovelett, William N. Shafarman, Robert W. Birkmire, Babatunde A. Ogunnaike 

 

(28a) Generalized Approach for Selecting Viable Plasma Chemistries in Patterning Magnetic Metals................................................ 34
Jack Kun-Chieh Chen, Taeseung Kim, Nicholas Altieri, Jane Chang 

 

(28b) Comparison of the Plasma Polymerization Domains for Deposition of Various Organosilicon Monomers 
Using Atmospheric Pressure Plasma.............................................................................................................................................................. 35

Mary A. Gilliam, Susan A. Farhat 
 

(28c) Molecular Dynamics Simulation of Ge Deposition and Islanding on Amorphous Silica Substrates ............................................ 36
Claire Y. Chuang, Sang M Han, Luis A. Zepeda-Ruiz, Talid Sinno 

 

(28d) Electrochemical Behavior of Pd-X/C (X=Sn, Ni, Fe) Electro-Catalysts for Ethanol Electro-Oxidation in 
Alkaline Media .................................................................................................................................................................................................. 37

Carolina Romero, Alvaro Gómez, Carlos A. Cardona, Daniela Parra 
 

(28e) Development and Characterization of Electroless Copper Deposition Processes for Next-Generation 
Semiconductor Interconnect Applications..................................................................................................................................................... 46

Lu Yu, Rohan Akolkar 
 

(28f) Grating-Based Surface Plasmon Enhancement of Optical Transmission through Wave Vector Matching 
Across a Thin Metal Film Via High Refractive Index Thin Oxide Film Deposition................................................................................. 47

Michael B. Johnson, Andrew C. Hillier 
 

(29a) Biopolymer-Induced Reversible Gelation of Blood ............................................................................................................................ 48
Srinivasa R. Raghavan 

 

(29b) Nanoparticle Loaded Non-Spherical Block Copolymer Micelles with Multiple Morphologies Generated By 
Interfacial Instability Process ......................................................................................................................................................................... 49

Gauri M. Nabar, Matthew S. Souva, Barbara E. Wyslouzil, Jessica O. Winter 
 

(29c) Structure and Flow Properties of Block Copolyelectrolyte Hydrogels ............................................................................................. 50
Samanvaya Srivastava, Jun Mao, David Goldfeld, Adam Levi, Wei Chen, Matthew V. Tirrell 

 

(29d) Effect of Cyclic Defects on the Mechanical Properties of End-Linked Polymer Networks ........................................................... 51
Mingjiang Zhong, Ken Kawamoto, Rui Wang, Jeremiah A. Johnson, Bradley D. Olsen 

 

(29e) Electrically Induced Controlled Release from Biopolymer Capsules ............................................................................................... 52
Ankit Gargava, Rui Ponte, Rahul Ragunathan, Srinivasa R. Raghavan 

 

(29f) Hydrogel Walkers with Electro-Driven Motility for Cargo Transport............................................................................................. 53
Chao Yang, Wei Wang, Chen Yao, Rui Xie, Xiao-Jie Ju, Zhuang Liu, Liang-Yin Chu 

 

(29g) Role of Acrylic Content on the Kinetics and Rheology of Thermoplastic Poly(acrylated expoxidized soybean 
oil) Produced Via RAFT Polymerization ....................................................................................................................................................... 62

Mengguo Yan, Eric Cochran 
 

(29h) Novel Preparation of Hybrid Thiol-Acrylate/Thiol-Epoxy Materials Synthesized Using a Single Base-
Catalyzed Cure ................................................................................................................................................................................................. 63

Elizabeth Dhulst, John M. Torkelson, William Heath 
 



(29i) Near-Infrared Light-Responsive Poly(N-isopropylacrylamide)/Graphene Oxide Nanocomposite Hydrogels 
with High Elasticity .......................................................................................................................................................................................... 64

Kun Shi, Zhuang Liu, Rui Xie, Xiao-Jie Ju, Wei Wang, Liang-Yin Chu 
 

(30a) Hydrodynamics of DNA in Dilute Solution and Confinement........................................................................................................... 65
Kevin D. Dorfman 

 

(30b) SAXS/WAXS Measurements of HDPE Crystallization during Uniaxial Extensional Flow] ......................................................... 66
Wesley R. Burghardt, Erica McCready 

 

(30c) Elasticity and Extensibility Determine Printability and Spinnability of Polymer Solutions.......................................................... 67
Jelena Dinic, Leidy N. Jimenez, Vivek Sharma 

 

(30d) Development of High Performance Electrospun Materials and Their Composites........................................................................ 68
Jay Hoon Park, Gregory C. Rutledge 

 

(30e) Microphase Separation Kinetics in Block Copolymers during Film Drying ................................................................................... 69
Alicia Pape, Ninad Dixit, John A. Pople, Donald G. Baird, Stephen M. Martin 

 

(30f) Block Copolymer Micelles with Multiple Morphologies Formed Via Electrospray Enabled Interfacial 
Instability........................................................................................................................................................................................................... 70

Matthew S. Souva, Gauri M. Nabar, Jessica O. Winter, Barbara E. Wyslouzil 
 

(30g) The Crystallization Behavior of Isotactic Polypropylene Induced By a Novel Anti-Nucleating Agent and Its 
Inhibition Mechanism of Nucleation .............................................................................................................................................................. 71

Shicheng Zhao, Xin Yu, Hanzhang Gong, Zhong Xin 
 

(51a) Mega-Supramolecules for Safer, Cleaner Fuel By End-Association of Long Telechelic Polymers............................................... 72
Julia A. Kornfield 

 

(51b) Polyolefin Molecular Structure – Bulk Property Correlation Development Strategies for Industrial 
Applicability ...................................................................................................................................................................................................... 73

Rohan Hule 
 

(51c) Kinetics and Thermodynamics in Nanoconfined Polymerizations.................................................................................................... 74
Sindee L. Simon 

 

(51d) Charge and Energy Transfer in Conjugated Block Copolymers ...................................................................................................... 75
Enrique D. Gomez 

 

(52a) Contact Doping with Strong Polyelectrolytes for Organic Photovoltaics ........................................................................................ 76
Thinh Le, Enrique D. Gomez 

 

(52b) Quantifying Energy Barriers and Elucidating Charge Transport Mechanisms Across Interspherulite 
Boundaries in Solution-Processed Organic Semiconductor Thin Films .................................................................................................... 77

Anna K. Hailey, Szu-Ying Wang, Yuanzhen Chen, Marcia M. Payne, John E. Anthony, Vitaly Podzorov, Yueh-Lin Loo 
 

(52c) Solution-Processed Energy Harvesting Electronic Devices Using Amine-Thiol Solvent Media .................................................... 78
Caleb Miskin, Kevin Bock, Robert W. Boyne, Rakesh Agrawal 

 

(52d) Control of Oxygen Defect Surface Injection in ZnO Via Sub-Monolayer Sulfur Adsorption....................................................... 81
Ming Li, Edmund G. Seebauer 

 

(52e) Vapor Printing of Neutral Hole Transporting Polymer for Enhanced Efficiency and Stability of Organic 
Photovoltaics ..................................................................................................................................................................................................... 82

Won Jun Jo 
 

(52f) Role of Molecular Linker in Charge Separation in All-Conjugated Block Copolymers................................................................. 84
Jorge Mok, Yen-Hao Lin, Rafael Verduzco 

 

(52g) Charge Transport Modeling in Perovskite Hybrid Solar Cells ......................................................................................................... 85
Xu Han, Dimitrios Maroudas 

 

(55a) Overview of Cellulose Nanomaterial Applications ............................................................................................................................. 86
Yulin Deng 

 

(55b) Emulsion of Poly (lignin-co-butyl acrylate) s As Biobased Coating Films ....................................................................................... 87
Suguna Jairam, Fei Wang, Zhaohui Tong 

 

(55c) Potential Applications of Functionalized Nanocrystalline Cellulose................................................................................................. 88
Xiao Zhang 

 

(55d) UV Resistibility of Polystyrene Co-Butyl Acrylate (PSBA) Encapsulated Lignin-Saponite Nanohybrid 
Composite Film ................................................................................................................................................................................................. 89

Suguna Jairam, Zhaohui Tong, Melanie Correll, Tamilselvan Sakthivel, Ray Bucklin, Sudipta Seal, John Truett 
 

(57a) Polymeric Mechanical Amplifiers of Tumor Cell Mechanotransduction and Cell Death.............................................................. 90
Michael J. Mitchell, Robert Langer 

 

(57b) Long Term Glycemic Control Using Polymer Encapsulated, Human Stem-Cell Derived Î²-Cells in Immune 
Competent Rodents .......................................................................................................................................................................................... 92

Omid Veiseh, Robert Langer, Daniel G. Anderson 
 

(57c) Engineering Hydrogels with a Reversibly Tunable Modulus to Probe Cell Behavior .................................................................... 93
Adrianne M. Rosales, Kelly Mabry, Christopher Rodell, Jason A. Burdick, Kristi S. Anseth 

 

(57d) Mechanically Dynamic, Viscoelastic Hydrogels for Investigating Cellular Mechanotransduction .............................................. 94
Steven R. Caliari, Christopher B. Rodell, Maryna Perepelyuk, Rebecca G. Wells, Jason A. Burdick 

 

(57e) Tunable Biopolyelectrolyte Complexes As Modular Delivery Vehicles............................................................................................ 95
Lorraine F. Leon, Matthew V. Tirrell 

 

(57f) Self-Assembled Hydrogels from Polymer-Nanoparticle Interactions ............................................................................................... 96
Mark W. Tibbitt, Eric A. Appel, Robert Langer 

 

(57h) Design of Injectable Hydrogels to Promote Angiogenesis.................................................................................................................. 97
Lei Cai, Sarah C. Heilshorn 

 

(57i) Spontaneously Formatted Triazole Gels As Tissue Adhesives ........................................................................................................... 98
Manos Gkikas, Reginald K. Avery, Ali Khademhosseini, Bradley D. Olsen 

 



(80a) Metallization of DNA Origami to Form Thin, Electrically Conductive Nanowires........................................................................ 99
Bibek Uprety, John Harb 

 

(80b) Novel Light-Activated Therapy for Mutli-Drug Resistant Pathogens ...........................................................................................100
Samuel Goodman, Colleen Courtney, Anushree Chatterjee, Prashant Nagpal 

 

(80c) Rapid Synthesis of Unilamellar Liposomes........................................................................................................................................101
P Sunthar, Sopan M Phapal 

 

(80d) Encapsulation and Release of Hydrophilic Drug Molecules Via a Poly(lactic acid)-Montmorillorite 
Composite Micro/Nano-Particle System ......................................................................................................................................................102

Anna Song, Joung Sook Hong, Ilsoon Lee, Shaowen Ji 
 

(80e) Biocompatibility of Lipid Coated Nanocomposites ...........................................................................................................................103
Alexander Kelly, Robert Arnold, Allan David 

 

(80f) Biomimetic Amphiphilic Polymers for Intracellular Therapeutic Delivery and Theranostic Applications ...............................104
Rongjun Chen 

 

(93b) Solvent Control of Surface Plasmon Mediated Chemical Deposition of Au Nanoparticles from Alkylgold 
Phosphine Complexes.....................................................................................................................................................................................105

Christopher L. Muhich, Jinjing Qiu, Aaron Holder, Yung-Chien Wu, Alan W. Weimer, Wei Wei, Lisa McElwee-White, Charles B. 
Musgrave 

 

(93c) Investigation of the Formation of Magnetic ZIF-8 Under Flow Conditions ..................................................................................106
Kailin He, King Lun Yeung 

 

(93d) Morphology-Controlled Synthesis of Mesoporous Silica with Cotemplate of P123 and [Dmim]Cl ...........................................115
Xiaowei Ji, Tuanchun Liu, Shaokun Tang 

 

(93e) Physicochemical Characterization of Pd-Based Electrocatalysts for Bioethanol Electrooxidation on FUEL 
CELLS .............................................................................................................................................................................................................116

Carolina Romero, Carlos A. Cardona, Alvaro Gómez, Estefanny Carmona 
 

(93f) Synthesis and Characterization of Ce and N Co-Doping of Titania Mesoporous Nanoparticles for the 
Enhanced Visible Light Photocatalytic Activity .........................................................................................................................................124

Muhammad Nasir 
 

(122a) Interfacial and Bulk Mechanochemistry of Mussel Adhesive Proteins and Their Polymer Mimics ........................................125
Phillip Messersmith 

 

(122b) Thin Film Self-Assembly of Nano- and Micro-Structured Polymer Materials ...........................................................................126
Julie Albert 

 

(122c) Transient Polymers: Building Short-Lived Structures...................................................................................................................127
Christopher K. Ober, Katie Camera 

 

(122d) Supramolecular Hydrogels: Simple Processing, Remarkable Properties ....................................................................................128
Bryan D. Vogt, Robert Weiss 

 

(124a) Supercritical Assisted Pretreatment of Cassava and Plantain Residues ......................................................................................129
Laura V. Daza, Ramiro Betancourt, Carlos A. Cardona 

 

(124b) New Trends to Improve the Quality of Recycled Papers ...............................................................................................................130
Ana Balea, Carlos M Negro, Elena De La Fuente, Angeles Blanco 

 

(124c) The Effects of Additives on the Optical and Mechanical Properties of Cellulose Nanocrystal Films .......................................131
Joshua M. Passantino, Alexander D. Haywood, Virginia A. Davis 

 

(124d) Surface Modification of Cellulose Nanofibrils By Surfactant-Free Emulsion.............................................................................148
Arie Mulyadi, Yulin Deng 

 

(158a) Engineering the Interplay Between Ion and Electron Transport for Low-Power Transistors and Memory ..........................149
Susan Fullerton 

 

(158b) Layer-Dependent Band Gap and Solar Energy Conversion with 2D Black Phosphorus (Invited) ..........................................150
Scott Warren 

 

(158c) Structure-Function Relations for Carrier Interactions with Confined Field Modes on Two-Dimensional 
Materials ..........................................................................................................................................................................................................151

D. Keith Roper, Gregory T. Forcherio, Drew Dejarnette 
 

(158d) DFT Study of ALD Nucleation of Sub-Nanometer Scale Dielectric Formation on Tiopc/Graphene for Low 
Power Electronics Beyond CMOS ................................................................................................................................................................152

Pabitra Choudhury, Jun Hong Park, Andrew Kummel 
 

(158e) Infrared Plasmon Resonance of Oxide Nanocrystals......................................................................................................................153
Ankit Agrawal, Ilka Kriegel, Delia J. Milliron 

 

(158f) A Directional Entropic Force Approach for Self-Assembly of 3-Dimensional Enantioselective Crystals ................................154
Pablo F. Damasceno, Andrew Karas, Benjamin Schultz, Michael Engel, Sharon C. Glotzer 

 

(158g) Electronic Disorder in Substituted Fullerenes.................................................................................................................................155
Naga Rajesh Tummala, Shaaban Ali K. Elroby, Saadullah G. Aziz, Veaceslav Coropceanu, Chad Risko, Jean-Luc Brédas 

 

(159a) Suppression of Infrared Absorption in Nanostructured Metals By Controlling Faraday Inductance and 
Electron Path Length .....................................................................................................................................................................................156

Sang Eon Han 
 

(159b) Plasmon-Enhanced Energy Transfer and Other Photophysical Effects in Doped-Lanthanide Nanocrystals.........................157
Qi-C. Sun, Prashant Nagpal 

 

(159c) Quantum Dynamical Simulations of the Photoinduced Charge Transfer Process in Donor-Bridge-Acceptor .......................158
M. Belen Oviedo, Bryan Wong 

 

(159d) Multiple Energy “Exciton-Shelves” in Quantum-Dot-DNA Nanobioelectronic Materials ........................................................159
Prashant Nagpal, Samuel Goodman 

 

(159e) Integration of Photosystem I Proteins within Conductive Polymer Matrices Using Vapor Phase Techniques.......................160
Maxwell Robinson, Evan Gizzie, G. Kane Jennings, David Cliffel 

 



(160a) Interparticle Contact Resistance and Electron Transport Mechanism in Assemblies of Heavily Doped ZnO 
Nanocrystals ....................................................................................................................................................................................................161

Deanna Lanigan, Elijah Thimsen 
 

(160c) Monolayer Alkylamine-Gold Nanoparticle Films with Tunable Electrical and Optical Properties .........................................162
Guang Yang, Daniel T. Hallinan 

 

(160d) Anomalous Hall Effect in Conducting Nanoparticle Networks ....................................................................................................163
Deanna Lanigan, Elijah Thimsen 

 

(160e) M13 Virus-Enabled Assembly of 3D Core-Shell Nanostructured Composites ............................................................................164
Po-Yen Chen, Angela M. Belcher, Paula Hammond 

 

(160f) Soft-Templated Synthesis of Carbon Nitride Nanostructures........................................................................................................165
Maryam Peer, Baris Unal, Klavs F. Jensen 

 

(160g) Surface Nanopatterning By Electric-Field-Driven Assembly of Single-Layer Epitaxial Islands ..............................................166
Ashish Kumar, Dwaipayan Dasgupta, Christos Dimitrakopoulos, Dimitrios Maroudas 

 

(164c) Biomaterials Successes, Challenges and Opportunities: A Journey From the Pioneering Days to a $400 
Billion Industry ...............................................................................................................................................................................................167

Buddy Ratner 
 

(164a) Hydrogels As Dynamic Scaffolds for Regenerative Medicine .......................................................................................................168
Kristi S. Anseth 

 

(164b) Systems Tissue Engineering ..............................................................................................................................................................169
Lonnie Shea 

 

(175a) Controlled Release from Polyelectrolyte Complex Drug Carriers................................................................................................170
Eric Brink 

 

(175b) 3D Printed Microfluidic Device for Dynamic Investigation of the Blood Brain Barrier............................................................171
Hathija Noor 

 

(175c) Self-Assembly Simulations of Polymer Functionalized Virus Capsids .........................................................................................172
Sarah Libring 

 

(175d) Investigation of the Interaction Between a Novel Drug Delivery System and an Epithelial Cell Layer...................................173
Rachel Davis 

 

(175e) Quantitative Analysis of Fundus Images for Grading of Vitreous Haze ......................................................................................174
Tia Arvaneh 

 

(175f) Developing a Strategy for Constructing Modular Biosensors ........................................................................................................175
Neil C. Dalvie 

 

(175h) Immunomodulatory Amphiphilic Polyanhydride Microparticles for Peripheral Nerve Regeneration ...................................193
Eli Reiser 

 

(191a) Polyoxometalates As Catalyst for Valorization of Lignin to Produce Aromatic Chemicals and Hydrogen ............................194
Xu Du, Wei Liu, Yulin Deng 

 

(191b) Investigation of Nanostructural Characteristics of Lignin-ABA Block Copolymer Aggregates Leading to 
Use of Micelles As Nanoreactors for Lignin Conversion ...........................................................................................................................195

Mohammadali Azadfar, William C. Hiscox, Shulin Chen 
 

(191c) Lightweight Functional Material from Sustainable Resources: Lignin-Soy Aerogels................................................................196
Ingrid Hoeger, Carlos Salas, Orlando J. Rojas 

 

(191d) Generating Ultrapure Lignins from Kraft Pulp Mill Lignins Via the ALPHA Technique .......................................................197
Adam S. Klett, Mark C. Thies 

 

(191e) Vanillyl Alcohol: A Renewable Epoxy Resin Building Block ........................................................................................................198
Joseph F. Stanzione, Eric D. Hernandez, Joshua M. Sadler, John J. La Scala 

 

(191f) Systems Biology-Guided Biodesign of Consolidated Lignin Conversion ......................................................................................199
Lu Lin, Yanbing Cheng, Yunqiao Pu, Su Sun, Xiao Li, Elizabeth Pierson, Dennis Gross, Susie Dai, Arthur J. Ragauskas, Joshua 
Yuan 

 

Functionalization of Pyrolyzed Biomass and Their Characterizations ....................................................................................................200
Andrew Anstey, Singaravelu Vivekanandhan, Arturo Rodriguez-Uribe, Amar K. Mohanty, Manju Misra 

 

(197a) Charge Transport and Structural Dynamics in Polymerized Ionic Liquids................................................................................201
Joshua Sangoro 

 

(197b) Chain Bridging Contributions to Polyelectrolyte Brush Collapse in the Presence of Multivalent Ions ...................................202
Blair Kathryn Brettmann, Nicolas Laugel, P. Pincus, Matthew V. Tirrell 

 

(197c) Effect of Charge Patterning and Polymer Architecture on Polypeptide-Based Coacervates ....................................................203
Sarah L. Perry, Li-Wei Chang, Yalin Liu, Brandon Johnston, Cameron Johnston, Jon Vélez, Rachel Letteri, Todd Emrick 

 

(197d) The Influence of Topological Constraints on the Distribution of Counterions Around Model Charged 
Macromolecules ..............................................................................................................................................................................................204

Alexandros Chremos, Jack F. Douglas 
 

(197e) Effect of Nanoscale Confinement on Ion Conduction in Protic Polymerized Ionic Liquid Homo- and Block 
Copolymers......................................................................................................................................................................................................205

Christopher M Evans, Rachel Segalman 
 

(197f) Design of Ion-Containing Polymer-Grafted Nanoparticles for Conductive Membranes............................................................206
Yang Jiao, Pinar Akcora 

 

(197g) Correlation and Sequence Effects in Complex Coacervation ........................................................................................................207
Mithun Radhakrishna, Sarah L. Perry, Charles Sing 

 

(197h) Effect of Supercharging on Coacervation Between Proteins and Polyelectrolytes .....................................................................208
Allie Obermeyer, Xuehui Dong, Carolyn Mills, Bradley D. Olsen 

 



(197i) Ionic Effect on Conformational Structure of Weak Polyelectrolyte in Dilute Solution: From Monovalent, 
Multivalent to Macro Ions .............................................................................................................................................................................209

Y. Elaine Zhu, Chen Qu 
 

(218a) Solar Evaporation Enhancment Using Floating Copper Oxide Deposited Cellulose Paper ......................................................210
Amin Yoosefi Booshehri, Rong Xu 

 

(218b) Bottom-up Assembly of Metal Silicide Nanowires into Highly Efficient Bulk Thermoelectrics ...............................................211
Sreeram Vaddiraju, Yongmin Kang, Venkata Vasiraju 

 

(218c) Omni-Thermoelectrics: Atomically Convertible p/n Nanowire Inks for Flexible Generators ..................................................212
Ayaskanta Sahu, Boris Russ, Miao Liu, Jason Forster, Nav Nidhi Rajput, Fan Yang, Raffaella Buonsanti, Chris Dames, Kristin 
Persson, Jeffrey Urban, Rachel Segalman 

 

(218d) Computational Study of Thermal Transport in Si-Ge Nanostructures - Exploration of Phonon Scattering 
Contributions to Suppressed Conductivity..................................................................................................................................................213

Yongjin Lee, Alexander Pak, Gyeong Hwang 
 

(218e) A Comparative Study of Two Narrow Gap Semiconductors FeGa3 and FeSb2 .........................................................................214
Lianyang Dong, Theo Siegrist 

 

(225a) Point and Click Synthesis: Spatiotemporal Control over Polymer Network Formation and Modification.............................215
Christopher J. Kloxin 

 

(225b) Ester-Mediated Amide Bond Formation and the Prebiotic Origin of Peptides ..........................................................................216
Sheng-Sheng Yu, Jay G. Forsythe, Ramanarayanan Krishnamurthy, Facunda M. Fernández, Nicholas V. Hud, F. Joseph Schork, 
Martha A. Grover 

 

(225c) Experimental Study and Mathematical Modeling on Inverse Suspension Polymerization to the Acrylic Acid 
and Trimethilol Propane Triacrilate in Order to Produce Hydrogels .....................................................................................................217

Liliana Olivo, Reinaldo Giudici, Leandro G. Aguiar 
 

(225d) From Laboratory to Industrial Continuous Production of Polyesters from Renewable Resources .........................................218
Liborio Ivano Costa, Francesca Tancini, Emmanuel Rapendy, Ulla Trommsdorff 

 

(225f) Kinetics Studies of Polymer Interfacial Reaction in Solutions .......................................................................................................219
Thu Vi, Jeffrey T Koberstein 

 

(225g) High Molecular Weight Polypropylene with Me2Si(Ind)2HfCl2/MAO Catalyst System: Kinetics & Effect of 
Reaction Conditions .......................................................................................................................................................................................220

Nikhil Prakash, Sushil Kumar, Arvind Kumar Sharma 
 

(225h) Efficient Kinetic Monte Carlo Simulation Used in the Design of Copolymer Prepared By Free Radical 
Polymerization ................................................................................................................................................................................................221

Hanyu Gao, Ivan Konstantinov, Steven G. Arturo, Linda J. Broadbelt 
 

(225i) Photoactive Monomer for Light Mediated Ring Opening Metathesis Polymerization ...............................................................222
Ishan Fursule, Brad Berron, Qunfei Zhou, Matthew Beck 

 

(233a) Polymer Characterization By Advanced Chromatographic and Rheological Methods .............................................................223
Ronald G. Larson 

 

(233b) Design of Interpenetrating Networks for the Formation of Tough Epoxy Resins ......................................................................224
Brian Rohde, Megan L. Robertson, Ramanan Krishnamoorti 

 

(233c) Self-Assembly and Mechanical Properties of Thermally Reversible Triblock Copolymer Gels ...............................................225
Mahla Zabet, Satish Mishra, Kathleen Weigandt, Santanu Kundu 

 

(233d) Exploiting Polymer Architecture and Molecular Composition Towards Performance Enhancing Lubricant 
Additives ..........................................................................................................................................................................................................226

Lelia Cosimbescu, Joshua Robinson, Yan Zhou, Jun Qu, Timothy Bays 
 

(233e) Penetrant Transport in Semicrystalline Vs. Amorphous Poly(ethylene furanoate)....................................................................227
Graham Wenz, Steven K. Burgess, Robert M. Kriegel, William J. Koros 

 

(233f) Photocurable Prepolymers with Distinct Structure and Functionality.........................................................................................228
Jon Scholte, C. Allan Guymon 

 

(233g) Dodecagonal Quasicrystalline Morphology in a Poly(styrene-b-isoprene-b-styrene-b-ethylene oxide) 
Tetrablock Terpolymer..................................................................................................................................................................................229

Jingwen Zhang, Frank S. Bates 
 

(233h) Major Impact of Initiator Fragments Located at Chain Ends on the Glass Transition Temperature and 
Fragility of Low Molecular Weight Polystyrene .........................................................................................................................................230

Lanhe Zhang, John M. Torkelson 
 

(233i) Synthesis of Pressure-Sensitive Adhesives with Polyester-Based Macromonomers and Their Rheological 
Properties ........................................................................................................................................................................................................233

Yanjiao Wang, Feiyin Weng, Wen-Jun Wang, Steven J. Severtson 
 

(235a) Reverse Design of Ionic Liquids for CO2 Absorption ....................................................................................................................234
Sarah Davis, Robert Herring, Mario Richard Eden 

 

(235b) Economic and Environmental Potentials for Natural Gas to Enhance Biomass to Liquids Technologies ..............................235
Yanan Zhang, Asad H. Sahir, Ling Tao 

 

(235d) Amyloid Fibrils As Reinforcement Filler of Polymeric Nanocomposite Materials.....................................................................236
Marco Lattuada, Simonetta Rima 

 

(235e) Fluorine-Free Superhydrophobic Film Based on Polybenzoxazine ..............................................................................................237
Wenfei Zhang, Zhong Xin 

 

(235f) Synthesis and Properties of p-(Lauryl)-Benzyl Polyoxyethylenate Ethers ...................................................................................238
Meiling Sun, Yun Fang 

 

(235g) Application Performance of Extended Surfactants Useful for Personal and Domestic Cleanser .............................................239
Huanhuan Liu, Ji Chen, Yun Fang 

 



(251o) Development of Layered Multi-Scale Porous Thin Films By Tuning Deposition Time and Molecular Weight 
of Polyelectrolytes ...........................................................................................................................................................................................240

Jing Yu, Oishi Sanyal, Andrew P. Izbicki, Ilsoon Lee 
 

(251w) Ultra-High Surface Area Three-Dimensional Porous Graphitic Carbon from Conjugated Polymeric 
Molecular Framework ...................................................................................................................................................................................241

John To, Zheng Chen, Hongbin Yao, Jiajun He, Kwanpyo Kim, Ho-Hsiu Chou, Jennifer Wilcox, Yi Cui, Zhenan Bao 
 

(251n) Highly-Enhanced Water Resistant and Barrier Properties of Cross-Linked Poly(vinyl alcohol) Hybrid 
Films .................................................................................................................................................................................................................242

Mijin Lim, Jongchul Seo, Dowan Kim 
 

(251a) Hydration and Solute Diffusion in Keratin Fibers Using Novel Chromatographic Approach..................................................245
Naima Ali 

 

(251b) Effect of Surface Roughness on the Adhesion Force Between a Mosquito Foot and Polymer Surfaces ..................................246
Leila Pashazanusi, Noshir S. Pesika 

 

(251t) Tuning the Ionic Conductivity, Dielectric Constant, and Mechanical Properties in Protic Polymerized Ionic 
Liquid Homopolymers and Random Copolymers ......................................................................................................................................247

Christopher M Evans, Rachel Segalman 
 

(251k) Temperature Responsive Gas and Water Vapor Permeabilities ..................................................................................................248
Dowan Kim, Jongchul Seo 

 

(251l) Microwave Assisted Green Fabrication of Antibacterial Ag-Chitosan Films for Food Packaging Applications.....................250
Gownolla Malegowd Raghavendra, Jeyoung Jung, Dowan Kim, Jongchul Seo, Seonghyuk Ko 

 

(251s) A Block Copolymer Self-Assembly Approach for Deterministic Doping of Semiconductors ....................................................252
Bhooshan C. Popere, Rachel Segalman 

 

(251x) Polymer Brush-Modified Silica Nanoparticles: Characterization of the Glass Transition Temperature, 
Fragility, and Physical Aging ........................................................................................................................................................................253

Shadid Askar, Tian Lan, Hannah Seo, John M. Torkelson 
 

(251i) Molecular Dynamics Simulation of Twist Solitons in Isotactic Polypropylene Crystals .............................................................254
Qin Chen, Scott T. Milner 

 

(251u) Magnetic Responsive Polymeric Colloids for Advanced Separations ..........................................................................................255
Adam E. Smith, Paul Scovazzo 

 

(251p) Self-Assembly and Mechanical Properties of Graphene Containing Acrylic Triblock Copolymer Gels .................................256
Mahla Zabet, Satish Mishra, Santanu Kundu 

 

(251v) Phase-Separated Thiol-Epoxy-Acrylate Hybrid Networks with Controlled Crosslink Density Synthesized By 
Simultaneous Thiol-Acrylate and Thiol-Epoxy Click Reactions...............................................................................................................257

Kailong Jin, Nathan Wilmot, William Heath, John M. Torkelson 
 

(251q) Synthesis and Characterization of Model Amine Curing Agents for Corrosion Protection......................................................258
John Vergara, Giuseppe R. Palmese 

 

(251m) Encapsulation of Maleimide-Based Healing Agent and Reversible Diels-Alder Chemistry for Self-Healing 
and Corrosion Prevention..............................................................................................................................................................................259

Sadella Santos, Giuseppe R. Palmese 
 

(251f) Finite Element Modeling of Cavitation in a Soft Material .............................................................................................................260
Satish Mishra, Mahla Zabet, Seyed Meysam Hashemnejad, Santanu Kundu 

 

(251g) Modeling of RAFT Polymerization Processes Using an Efficient Monte Carlo Algorithm in Julia .........................................261
Esteban Pintos, Claudia Sarmoria, Adriana Brandolín, Mariano Asteasuain 

 

(251r) Improved Photopolymerization Kinetics of Vinyl Monomers in Coordinated Ionic Liquids ....................................................268
John W. Whitley, Shellby Benefield, Michael Burnette, Jason E. Bara 

 

(251j) Predicted Dynamics of the Average Molecular Weight (MW) on Inverse Suspension Polymerization Process 
Using Multifunctionals Crosslinker..............................................................................................................................................................269

Liliana Olivo, Lidiane Andrade, Reinaldo Giudici 
 

(251c) Synthesis and Characterization of Cardanol Based Epoxy Systems.............................................................................................270
Emre Kinaci 

 

(251d) Cactus Based-Mucilage As an Alternative Natural Dispersant for Oil Spill Clean-up Operations..........................................271
Fei Guo, Tunan Peng, Daniela M. L. Stebbins, Wen Zhao, Rana Falahat, Sylvia Thomas, Ryan Toomey, Norma A. Alcantar 

 

(251h) Molecular Structural Effects on Functional Oligomeric Nano Films and the Surface Morphology ........................................272
Pil Seung Chung, Wonyup Song, Myung S. Jhon 

 

(251e) Surface and Rheological Effects of Mucus/Mucin Coupled with Chitosan-Coated Gold Nanoparticles..................................273
Erick S. Vasquez, Elizabeth Duggan, Jordan Metcalf, Santanu Kundu, Keisha B. Walters 

 

(251aa) Conformations and Interfacial Properties of Weak Polyelectrolyte Brushes: Effect of Chain Architecture ........................274
Chen Qu, Y. Elaine Zhu 

 

(251z) Dynamics of Lithium Polymer Electrolytes Using X-Ray Photon Correlation Spectroscopy and Rheology ...........................275
Onyekachi Oparaji, Daniel Hallinan, Suresh Narayanam, Alec Sandy 

 

(252b) Controlled Synthesis of Fe3O4 Single Crystal Spheres for Biomedical Application ..................................................................276
Yan Hao 

 

(252c) Plasmonic Nanocomposites for Laser Tissue Welding with Spatiotemporal Modeling..............................................................277
Russell Urie, Kaushal Rege, Jeffrey J. Heys, Michael Jaffe, Tanner Flake 

 

(252d) Dispersion of Amyloid Beta Peptide Fiber Via Cactus Mucilage As a Potential Disruptor of Alzheimer's 
Disease Plaques ...............................................................................................................................................................................................278

Tunan Peng, Fei Guo, Zeinab Veisi, Norma A. Alcantar, Ryan Toomey 
 

(252e) Tuning Surface Properties of Acrylate Polymers to Direct Neurite Growth ...............................................................................279
Braden Leigh, C. Allan Guymon, Marlan Hansen, Kristy Troung 

 



(252g) The Effect of Nanoscale Structure on Degradable Polymer Tissue Scaffolds..............................................................................280
Brian J. Green, Kristan S. Worthington, Budd A. Tucker, C. Allan Guymon 

 

(252a) Robust Size Control of Soy Protein Nanoparticles by Speedy Coacervation Method ................................................................281
Li-Ju Wang, Yu-Chung Chang, Lei Li 

 

(252h) Fabrication of Alginate Nanoparticles Using Microfluidics, Effect of Flow Rate on Dispersity of Particle 
Diameters.........................................................................................................................................................................................................282

Sumit Jamkhindikar, Holly Stretz, John Massingill 
 

(252f) 3D Printed Alginate-PLGA Tubes for Controlled Sequential Drug Delivery ..............................................................................283
Anh-Vu Do, Adil Akkouch, Brian J. Green, Ibrahim Ozbolat, Aliasger K. Salem 

 

(253b) Observing the Formation of MOF Particles in Microfluidic Reactor ..........................................................................................284
Kailin He, King Lun Yeung 

 

(253c) Freestanding ZIF-8 Membrane in Microfluidic Channel ..............................................................................................................285
Tsz Nok Ng, Kailin He, King Lun Yeung 

 

(253a) Manipulating Particle Size and Morphology of Mesoporous Silica ..............................................................................................286
Tsz Nok Ng, Kailin He, King Lun Yeung 

 

(253h) Studies on the Self-Activation Mechanism of Lithium-Based Sorbent for Enhancing Its Sorption Capacity.........................287
Sai Zhang, Qi Zhang, Chen Shen, Dong Peng, Zibin Zhu 

 

(253d) Benzene Methylation Catalysed By Hierarchically Porous Zeolite: An Effective Way to Promote Xylene 
Selectivity and Catalyst Lifetime for Large Scale Commercial Use .........................................................................................................288

Xuan He, Xuedong Zhu, Kake Zhu 
 

(253e) Hierarchichal N-Rich Nanoporous Carbon Derived from Polybenzoxazine Via Sol-Gel Process and Its 
Application As the CO2 Adsorbent ..............................................................................................................................................................290

Thanyalak Chaisuwan, Sujitra Wongkasemjit, Nicharat Manmuanpom 
 

(253f) Functionalizing Gold Nanoparticles with Short Alkylamine Ligands Via Phase Transfer ........................................................291
Guang Yang, Wen-Sheng Chang, Daniel T. Hallinan 

 

(253g) Carbon-Coated Silicon Particles As Negative Electrodes for Lithium Cells ...............................................................................292
Chien-Min Lo, Shi-Chern Yen 

 

(254a) Enhanced Electrocatalytic Activity of Activated Carbons for Oxygen Reduction Reaction By Boron and 
Nitrogen Co-Doping in Carbon Lattices ......................................................................................................................................................293

Seoyeon Baik, Jae W. Lee 
 

(254b) Rates of Silicon Nucleation and Condensation during Silane Pyrolysis.......................................................................................294
Miguel Vazquez-Pufleau, Martin Yamane, Shalinee Kavadiya, Elijah Thimsen, Pratim Biswas 

 

(254d) Thermodynamic-Aided Selection of Non-PFC Plasma Chemistries.............................................................................................295
Nicholas Altieri, Jack Kun-Chieh Chen, Luke Minardi, Jane P. Chang 

 

(254c) Diffraction Pattern Calculator (DPC) Toolkit: A User-Friendly Approach to Unit Cell Lattice Parameter 
Identification of 2D Grazing-Incidence Wide-Angle X-Ray Scattering Data..........................................................................................296

Anna K. Hailey, Anna M. Hiszpanski, Detlef-M. Smilgies, Yueh-Lin Loo 
 

(255c) Fabrication of CdTe Quantum Dots-Doped Supramolecular Hydrogel.......................................................................................297
Xi Xie, Li-Ming Zhang 

 

(255d) Supercapacitive Behavior of Co(OH)2/Graphene Nano Sheet Composite Prepared By Electrodeposition ............................298
Hyun-Jeong Lee, Sang Mun Jeong 

 

(255e) Nanostructured BaTiO3/Cu2O Heterojunction with Improved Photoelectrochemical Activity: Experimental 
and First-Principles Analysis ........................................................................................................................................................................299

Dipika Sharma 
 

(255f) Early Damage Detection in Epoxy Matrices Via a Dimeric Anthracene Mechanophore ...........................................................300
Jason Wickham, Elizabeth M. Nofen, Aditi Chattopadhyay, Lenore L. Dai 

 

(255b) Preparation of Highly Functionalized Thermoresponsive Composites Containing TiO2/Fe3O4 
Nanoparticles ..................................................................................................................................................................................................301

Atsushi Matsumoto, Masanori Ochi, Junichi Ida, Tatsushi Matsuyama, Hideo Yamamoto 
 

(255a) Design, Synthesis and Fabrication of Freestanding Aerogels of Graphene-Mixed Oxides for Air Treatment........................302
Weiyang Chen, Qingyue Wang, King Lun Yeung 

 

(255g) Magnetic Polyvinyl Alcohol Nanocomposite Fibers Reinforced with Fe3O4 Nanoparticles .......................................................303
Yang Lu, John Zhanhu Guo, Evan K. Wujcik 

 

(255h) Interactions in Zeolite-Polymer Composites ...................................................................................................................................304
Cigdem Atalay-Oral, Melkon Tatlier 

 

(260a) Discovery of Optimal Zeolites and Metal-Organic Frameworks for Challenging Separations and Chemical 
Conversions through Predictive Materials Modeling.................................................................................................................................305

J. Ilja Siepmann, Peng Bai, Emmanuel Haldoupis, Konstantinos D. Vogiatzis, Michael W. Deem, Michael Tsapatsis, Laura 
Gagliardi 

 

(260b) Study of the Self-Assembly Process of Microporous Materials Using Molecular Modeling......................................................306
Mohammad Navaid Khan, Scott M. Auerbach, Peter A. Monson 

 

(260c) First-Principles Study of Chemical Warfare Agent Decomposition on Metal-Organic Frameworks ......................................307
Peilin Liao, Pritha Ghosh, Randall Q. Snurr 

 

(260d) A Molecular Mechanics Study of the Zeolites with Uniform and Random Al Distributions ....................................................308
Koki Muraoka, Watcharop Chaikittisilp, Tatsuya Okubo 

 

(260f) Nano-Engineered Materials for Energy Applications .....................................................................................................................309
Michael Z. Hu 

 

Sustainability of  Road Materials .................................................................................................................................................................310
Pedro Romero 

 



(261b) Use of MULTI-Wall Carbon Nanotubes in Cement-Based Materials for the REAL-Time Monitoring of 
SMART Structures.........................................................................................................................................................................................311

Stephanos F. Nitodas, Stavros K. Kourkoulis, Zoi Metaxa, Nikolaos D. Alexopoulos, Spyridoula Boutsioukou, Paraskevi 
Mimigianni 

 

(261c) Stimuli Responsive Elastomer Based Hybrids with Tunable Multi-Functionality......................................................................313
Songshan Zeng, Wenhan Huang, Helen Nguon, Andrew Smith, Luyi Sun 

 

(261d) Porous Ceramic Foams By Emulsified Alumina Powder Suspensions in Water ........................................................................314
Jesus G. Perez, Oscar Alberto Alvarez, Jairo A. Escobar, Juan C. Nino 

 

(261e) Thermal Stability and Flame Retardant Polypropylene Nanocomposites ...................................................................................315
Qingliang He, Honglin Qu, Jiang Guo, Zhanhu Guo 

 

(270a) Graphitic Bio-Carbon from Lignin Biomass Synthesized with Nickel Nitrate Catalyst ............................................................316
Muslum Demir, Ahmed A. Farghaly, Maryanne M Collinson, Burak Aksoy, Naveen K. R. Palapati, Arunkumar Subramanian, 
Harry T. Cullinan, Ram B. Gupta 

 

(270b) High Efficient Biomass-to-Hydrogen Conversion By Polyoxometalate Solution Catalyzed Electrolysis.................................317
Wei Liu, Yong Cui, Xu Du, Zhe Zhang, Yulin Deng 

 

(270c) Qualitative and Quantitative Characterization of Biomass Using FT-IR Microspectroscopy and X-Ray 
Diffraction .......................................................................................................................................................................................................318

C. Luke Williams, Amber Hoover, Rachel Emerson, Lucia M. Petkovic, Daniel Stevens, Tyler L. Westover 
 

(270d) Value-Added Products from Thermal Treatment of Biomass Pyrolysis Oil ...............................................................................319
Matthew Lemieux, Swomitra Mohanty, Eric Eddings 

 

(270e) Corncob Hydrolysate Based Media for Pigments Production By Penicillium Purpurogenum GH2: Kinetics 
and Modeling...................................................................................................................................................................................................320

Lourdes Morales-Oyervides, J. C. Montanez, Alejandro Mendez-Zavala 
 

(270f) New Biopolyester from Co-Product of Biodiesel Industries: Synthesis, Characterization and Blending .................................321
Oscar Valerio, Manju Misra, Amar K. Mohanty 

 

(286a) Understanding the Configuration-Mechanical Stability Relationships for Si-CNT Heterostructured Anodes 
for Li-Ion Battery: A Computational Study ................................................................................................................................................322

Sameer Damle, Siladitya Pal, Spandan Maiti, Prashant N. Kumta 
 

(286b) A Fully Integrated, Efficient and Stable Solar-Driven Water-Splitting Prototype ....................................................................324
Chengxiang Xiang 

 

(286c) Lithium Sulfide Cathodes Via Aerosol Spray Pyrolysis .................................................................................................................325
Noam Hart, Juchen Guo 

 

(286d) The Role of Polymer Composite Binder on Mechanics and Performance of Lithium Ion Battery Electrodes .......................326
Thomas Humplik, Anne M. Grillet, Dave A. Barringer, Emily K. Stirrup, Kevin N. Long, Hector Mendoza, Scott A. Roberts, 
Chelsea Snyder, Christopher A. Apblett, Kyle R. Fenton 

 

(286e) Electropolymerized Polyaniline/Manganese Iron Oxide Hybrids with Enhanced Electrochemical Energy 
Storage and Color Switching Response........................................................................................................................................................327

Zhanhu Guo, Yiran Wang, Huige Wei, Guo Jiang, Suying Wei 
 

(286f) Performance Metrics and Design Principles for Cost-Effective Separators in Non-Aqueous Redox Flow 
Batteries ...........................................................................................................................................................................................................328

Liang Su, Robert Darling, Kevin Gallagher, Wei Xie, Fikile Brushett 
 

(286g) The Performance of Structured High-Capacity Si Anodes for Lithium-Ion Batteries...............................................................329
Juichin Fan, Lawrence Barrett, Sydney Palmer, Robert C. Davis, Richard R. Vanfleet, John Harb 

 

(286h) Graphene Oxide Based Foams for Lithium Ion Batteries .............................................................................................................337
Kurt B. Smith, M. Silvina Tomassone 

 

(286i) Solubility Product Observations in Formation of Active LiFePO4 Cathodic Material for Secondary Energy 
Storage Application ........................................................................................................................................................................................338

Darren W. Kwee, Alfredo A. Martinez-Morales 
 

(286j) Understanding Lithiation Mechanisms in Silicon-Based Nanomaterials from First Principles ................................................339
Chiayun Chou, Gyeong Hwang 

 

(289a) Biomimetic Hierarchical Assembly in Semi-Crystalline Polymer Nanocomposites....................................................................340
Dan Zhao, Jacques Jestin, Longxi Zhao, Sanat K. Kumar, Mohammad Mohammadkhani, Brian C. Benicewicz 

 

(289b) Rational Design of Thermally Stable, Cocontinuous Donor/Acceptor Morphologies for Use As Organic 
Solar Cell Active Layers ................................................................................................................................................................................341

Dylan Kipp, Jorge W. Mok, Rafael Verduzco, Venkat Ganesan 
 

(289c) Thermoplastic Elastomers Via Crystallization from Homogeneous Melts ..................................................................................342
Adam B. Burns, Richard A. Register 

 

(289d) Predicting Nematic Phases for Semiflexible Polymers from Simulations ....................................................................................343
Wenlin Zhang, Enrique D. Gomez, Scott T. Milner 

 

(289e) Synthesis, Characterization, and Single Molecule Dynamics of Branched DNA Polymers .......................................................344
Danielle J. Mai, Amanda B. Marciel, Charles M. Schroeder 

 

(289f) Solvent-Based Control over Nanostructure and Properties of Sulfonated Block Copolymers ..................................................345
Kenneth Mineart, Richard Spontak 

 

(289g) Dispersion-Aggregation and Wetting-Dewetting Phase Transitions in Mixtures of Polymer Grafted 
Nanoparticles and a Chemically Dissimilar Polymer Matrix ....................................................................................................................346

Tyler B. Martin, Katrina Irene S. Mongcopa, Rana Ashkar, Paul Butler, Ramanan Krishnamoorti, Arthi Jayaraman 
 

(289h) Biobased Polymers from Multicomponent Mixtures for Tuning Properties and Reducing Costs ...........................................347
Angela L. Holmberg, Michael G. Karavolias, Kaleigh H. Reno, Richard P. Wool, Thomas H. Epps 

 

(289i) Predicting the Equilibrium Structure of Polymer Nanocomposites ..............................................................................................348
Jason Koski, Robert A Riggleman 

 



(289j) Understanding the Hierarchical Relaxation Dynamics in Associating Polymer Networks ........................................................349
Shengchang Tang, Muzhou Wang, Heather J. Kulik, Bradley D. Olsen 

 

(302a) Protein Behaviors on Hydroxyapatite Surfaces(Invited Talk) ......................................................................................................350
Jian Zhou, Chenyi Liao 

 

(302b) A Multicomponent Transport Model of Drug Release from Hydrophilic Polymer Matrix Tablets.........................................351
Ali Salehi, Ronald G. Larson 

 

(302c) Dock N' Roll, Templated Folding of a Silk-Inspired Beta-Solenoid..............................................................................................352
Binwu Zhao, Martien Cohen Stuart, Carol K. Hall 

 

(302d) Probing How Defects in Self-Assembled Monolayers Affect Protein Adsorption with Molecular Simulation .......................353
Kayla Sprenger, Jim Pfaendtner 

 

(302e) Structural Analysis of the Gel to Fluid Transition of DSPE Bilayer Using Discontinuous Molecular 
Dynamics Simulations ....................................................................................................................................................................................354

Kye Won Wang, Emily M. Curtis, Carol K. Hall 
 

(302f) A Predictive Model for the Design of Polymer Brushes for hESC Culture: A Statistical Design of 
Experiments Approach ..................................................................................................................................................................................355

Ramya Kumar, Tristan Brohm, Joerg Lahann 
 

(302g) Computational Design of Peptide Containing Poly(ethylene glycol) Brushes for Stimuli Responsive Drug 
Delivery ............................................................................................................................................................................................................356

Francesca Stanzione, Arthi Jayaraman 
 

(302h) Effect of pH on Polyelectrolyte Multilayer Growth Factor Release .............................................................................................357
Claire Salvi, Amy M. Peterson 

 

(279a) Charged Nanopore Membranes By Random Copolymer Micelle Assembly ...............................................................................358
Ilin Sadeghi, Ayse Asatekin 

 

(279b) Ion Transport Structure/Property Relationships in Charged Polymer Membranes..................................................................359
Geoffrey M. Geise 

 

(279c) Alkali Metal Chloride Sorption in Cross-Linked Polymer Membranes.......................................................................................360
Eui Soung Jang, Benny D. Freeman, Donald R. Paul 

 

(279d) Predicting Ion Sorption and Transport in Ion-Exchange Membranes ........................................................................................371
Jovan Kamcev, D. R. Paul, Benny D. Freeman 

 

(279e) Evaluation of the Applicability of Polyelectrolyte-Based Membranes to Treating Real Wastewater Effluents ......................372
Oishi Sanyal, Zhiguo Liu, Brooke Meharg, Wei Liao, Ilsoon Lee 

 

(279f) Electrochemical Characterization of an Ion-Exchange System Consisting of a Single Ion-Exchange Particle .......................373
Milos Svoboda, Lucie Vobecka, Hsueh-Chia Chang, Zdenek Slouka 

 

(279g) Integrating Tunable Anion Exchange with Reverse Osmosis for Inland Brackish Water Desalination ..................................374
Arup Sengupta 

 

(327a) Oriented MFI Membranes By Gel-Less Secondary Growth of Sub-100nm MFI-Nanosheet Seed Layers ..............................375
Neel Rangnekar, Kumar Varoon Agrawal, Berna Topuz, Tung C. T. Pham, Thanh H. Nguyen, Nicole Sauer, Han Zhang, 
Narasimharao Katabathini, Sulaiman N. Basahel, Lorraine F. Francis, Christopher W. Macosko, Shaeel Al-Thabaiti, Michael 
Tsapatsis, Kyung B. Yoon 

 

(327b) Rapid Synthesis of Sn-BEA Zeolites with Tunable Si/Sn Ratio and Morphology ......................................................................377
Chun-Chih Chang, Hong Je Cho, Wei Fan 

 

(327c) The Role of External Acidity of Meso-/Microporous Zeolites in Determining Selectivity for Acid-Catalyzed 
Reactions of Benzyl Alcohol ..........................................................................................................................................................................378

Laleh Emdadi, Su Cheun Oh, Yiqing Wu, Dongxia Liu 
 

(327d) Tailoring the Physicochemical Properties of Zeolites through Organic-Free Synthesis Routes ...............................................379
Matthew D. Oleksiak, Jeffrey D. Rimer 

 

(327e) Insight into the Structure-Direction of Tetraethylammonium Cations in the Crystallization of Zeolite Beta ........................380
Watcharop Chaikittisilp, Takaaki Ikuno, Toru Wakihara, Tatsuya Okubo 

 

(327f) Optimizing Hierarchical Structures of BEA and FAU Type Zeolites By Post-Synthetic Modifications...................................381
Ke Zhang, Sergio Fernandez, Michele L. Ostraat 

 

(329a) Sustainable Green Composites from Bio-Nylon and Biochar........................................................................................................382
Amar K. Mohanty, Emmanuel Ogunsona, Manju Misra 

 

(329b) Chemical Control of Stickies in Recycled Paper Mills ...................................................................................................................383
Virgilio Gonzalez 

 

(329c) Biobased Engineering Plastic Blends for Automotive Application ...............................................................................................384
Yury Yuryev, Manju Misra, Amar K. Mohanty 

 

(329d) The Influence of Processing Parameters and Use of a Chain Extender on the Mechanical and Thermal 
Properties of Injection Molded Poly (trimethylene terephthalate) Bioplastic .........................................................................................385

Petri Myllytie, Manju Misra, Amar K. Mohanty 
 

(329e) Synthesis and Characterization of Epoxy Resins Utilizing Plant-Derived Phenolic Acids.........................................................386
Guozhen Yang, Hiruy Tesefay, Megan L. Robertson 

 

(329f) Study of the Effects of Carbonization Parameters on the Structure of Carbonized Electrospun Lignin .................................387
Vida Poursorkhabi, Manju Misra, Amar K. Mohanty 

 

(333a) Improved Biocompatiblity with Novel Biomaterials ......................................................................................................................388
Jing Yang, Lei Zhang 

 

(333b) Drug Delivery Particles Made from Zwitterionic Polymer Micelles ............................................................................................389
Zhiqiang Cao 

 

(333c) Influence of Composition and Reaction Conditions on the Static and Dynamic Properties of Biodegradable 
Poly(curcumin beta amino ester) Networks ................................................................................................................................................390

Vinod S. Patil, Douglass S. Kalika, Thomas Dziubla 
 



(333d) Encapsulation of Single ß Cells in Microgels Via Integrated Microfluidic Flow Focusing and 
Photopolymerization ......................................................................................................................................................................................391

Bingzhao Xia, John Oakey 
 

(333e) Agent-Based Simulation of Vascularized Bone Formation in Degradable Scaffolds ..................................................................392
Elif S. Bayrak, Banu Akar, Chenlin Lu, Sami Somo, Hamidreza Mehdizadeh, Eric M. Brey, Ali Cinar 

 

(333f) Substrate Modulus and Pore Size of 3D Scaffolds Fabricated By Templated Fused Deposition Modeling 
Regulate Osteogenic Differentiation.............................................................................................................................................................393

Ruijing Guo, Sichang Lu, Jonathan Page, Alyssa Merkel, S. A. Guelcher, Julie A. Sterling 
 

(333g) Preparation of Tissue Plasminogen Activator Loaded Microbubbles for Potential Application in Ischemic 
Stroke Treatment............................................................................................................................................................................................394

Wei-Cheng Yan, Dawn Tan, Ka Tsun Pun, Yen Wah Tong, Vijay Kumar Sharma, Chi-Hwa Wang 
 

(343a) Microwave Induced Welding of Carbon Nanotube-Thermoplastic Interfaces ...........................................................................395
Charles Sweeney, Mohammad Saed, Micah Green 

 

(343b) Microwave Absorbing Magnetic Polymer Matrix Nanocomposites .............................................................................................396
Qingliang He, Zhanhu Guo, Suying Wei, Jiang Guo 

 

(343c) Multi-Responsive Surface Via Wrinkling ........................................................................................................................................397
Songshan Zeng, Wenhan Huang, Andrew Smith, Helen Nguon, Luyi Sun 

 

(343d) Electrospun Polyvinyl Alcohol Nanocomposite Fibers Reinforced with Fe3O4 Nanoparticles ..................................................398
Yang Lu, John Zhanhu Guo, Evan K. Wujcik 

 

(343e) Development of a Novel Machine Capable of Simultaneously Dispersing and Orienting Nanoparticles within 
Viscous Medium..............................................................................................................................................................................................399

Ilchgerel Dash, Robb M. Winter 
 

(343f) Enhancement of Electrical and Thermal Conductivity of Polypropylene By Graphene Nanoplatelets....................................409
Kazi Imran, Jianzhong Lou, Kunigal Shivakumar 

 

(343g) Surface Engineering of Natural Fibers for Composites Using Atmospheric Pressure Plasma..................................................410
Mary A. Gilliam, Susan A. Farhat 

 

(348a) Achieving Thermal Safety in Li-Ion Batteries Using Responsive Polymers ................................................................................411
Mark E. Roberts, Jesse C. Kelly, Nicholas L. Degrood 

 

(348b) High-Performance Asymmetric Supercapacitors Based on Carbon Nanotubes@Ni(OH)2 Core-Shell 
Composites and Three-Dimensional Graphene Networks .........................................................................................................................412

Xuefeng Wang, Huan Yi, Huanwen Wang, John Zhanhu Guo 
 

(348c) Water/Liquid State Salt Medium for Synthesis of LiFePO4 Cathode Material ..........................................................................413
Darren W. Kwee, Alfredo A. Martinez-Morales 

 

(348d) Characterization of Reaction Mechanisms on Lithium Metal Anodes of Lithium-Sulfur Batteries ........................................414
Luis E. Camacho-Forero, Perla B. Balbuena 

 

(348e) Non-Faradic Energy Storage By Room Temperature Ionic Liquids in Nanoporous Electrodes ..............................................415
Dmitry Bedrov, Jenel Vatamanu, Mihaela Vatamanu 

 

(348f) Increasing Power Density in Li-Ion Batteries Using Carbon Nanotube-Modified Interfaces ....................................................416
Mark E. Roberts, Jesse C. Kelly 

 

(348g) Study of Electrochemical Double Layer Capacitance of Carbon Electrodes through Equivalent Circuits.............................417
S. Singh, M. P. Chavhan, S. Sahu, S K A Rakib, S Ganguly 

 

(348i) Solid State Lithiation and Delithiation of Sulfur in Liquid Electrolytes: A New Concept for Lithium-Sulfur 
Batteries ...........................................................................................................................................................................................................418

Chengyin Fu, Juchen Guo 
 

(357a) From Multilayer Films to Nanoscale Fibers: Probing the Connection Between Assembly and Mechanics ............................419
Lashanda T. J. Korley, Alex M. Jordan, Tiffani M. Burt, Chuanyar Lai 

 

(357b) Tuning the Nonlinear Rheology of Sustainable Block Polymers with Enhanced Mechanical Properties................................420
Alexander M. Mannion, Frank S. Bates, Christopher W. Macosko 

 

(357c) Nonlinear Rheology and Cavitation of a Triblock Copolymer Gel ...............................................................................................421
Santanu Kundu, Seyed Meysam Hashemnejad, Mahla Zabet, Satish Mishra, Madhu Namani 

 

(357d) Liquid Crystal Elastomers with Reversible Crosslinking and Low Tg ........................................................................................422
Bohan Zhu, Hojin Kim, Rafael Verduzco 

 

(357e) Ionically Crosslinked Polyelectrolytes As Materials for Stimulus-Responsive Underwater Adhesion and 
Long-Term Controlled Release .....................................................................................................................................................................423

Patrick Lawrence, Yan Huang, Yakov Lapitsky 
 

(357f) Nanostructured Shape Memory Polymers for Reconfigurable Nanooptics .................................................................................424
Yin Fang, Sin-Yen Leo, Peng Jiang 

 

(357g) Failure Processes Governing High Rate Ballistic Impact Performance of Epoxy Resins Toughened with Soft 
Nanoparticles ..................................................................................................................................................................................................425

Erich D. Bain, Daniel B. Knorr, Adam D. Richardson, Jian Yu, Kevin A. Masser, Joseph Lenhart 
 

(357h) An Empirical Method for Assessing the Significance of Cure Shrinkage Stresses Generated in Pbga 
Underfills .........................................................................................................................................................................................................426

Nicholas B. Wyatt, Robert S. Chambers 
 

(357i) Blending Polylactide with Polymerized Castor Oil..........................................................................................................................427
Amber R. Tupper, Sunggyu Lee 

 

(363a) Controlling the Morphology of a Two-Phase Polymer Film By Tuning Latex Particle Morphology.......................................428
Andrew D. Hughes, Gregoire Cardoen, Ralph Even, Ian J. Drake, Xindi Yu, Tianlan Zhang, John Reffner, Casey Wolf, Lisa 
Rhodes, Kurt Magni 

 



(363b) Effect of Curing Bath Conditions on the Morphology and Transport Properties of Poly (High Internal 
Phase Emulsion) Fibers..................................................................................................................................................................................429

Cody Bezik, Ica Manas-Zloczower, Stuart Rowan, Reza Roudazi, Donald L. Feke 
 

(363c) Anionic Hyperbranched Polyethylene Pickering Emulsifier's Synthesis and Its Application in High Internal 
Phase Emulsion ...............................................................................................................................................................................................430

Song Wang, Jiaxu Li, Wen-Jun Wang, Bo-Geng Li 
 

(363d) Impact of Chain Microstructure on the Properties and Self-Assembly of Poly(1,3-cyclohexadiene)-Based 
Diblock Copolymers .......................................................................................................................................................................................431

S. Michael Kilbey, Kamlesh Bornani, Jesse Davis, Jimmy Mays 
 

(363e) Substantial Spatial Heterogeneity and Tunability of Glass Transition Temperature Observed with Dense 
Polymer Brushes Prepared By Arget ATRP ...............................................................................................................................................432

Tian Lan, John M. Torkelson 
 

(363f) Shear Alignment of Thermoplastic Elastomers Utilizing Large Amplitude Oscillatory Shear .................................................433
Shu Wang, Sameer Vajjala Kesava, Enrique D. Gomez, Megan L. Robertson 

 

(363g) Hybrid Polymer Nanocomposites with Low Flammability and Enhanced Mechanical Strength for 
Transport Applications** ..............................................................................................................................................................................434

Stephanos F. Nitodas, Javier Sacristán, Gemma Ibarz 
 

(363h) Polymer Nanocomposite Sealants for Easy to Open Packaging....................................................................................................436
Seyedeh Raziyeh Mohammadi, Abdellah Ajji, Seyed Hesam Tabatabaei 

 

(363i) Chiral Templating of Self-Assembling Nanostructures By Circularly Polarized Light ..............................................................437
Jihyeon Yeom 

 

(384a) 2D Zeolite Coatings: Langmuir Schaefer Deposition of 3nm Thick MFI Zeolite Nanosheets...................................................438
Meera Shete, Neel Rangnekar, Michael Tsapatsis, Benjamin Stottrup 

 

(384b) Synthesis of Zeolites Using Dimers of Conventional Organic Structure-Directing Agents .......................................................439
Sye Hoe Keoh, Watcharop Chaikittisilp, Tatsuya Okubo 

 

(384c) Stabilization of Porous, High Surface Area, Metastable Oxides at Elevated Temperatures .....................................................440
Daniel Gregory, Mark A. Snyder 

 

(384d) Identifying the Mechanism of SSZ-13 Crystallization and Methods to Tailor Material Properties.........................................441
Manjesh Kumar, Helen Luo, Yuriy Roman, Jeffrey D. Rimer 

 

(384e) Assigning New Functions to Zeolitic-Imidazolate Framework ZIF-8 Membranes Via Post Synthetic 
Modifications...................................................................................................................................................................................................442

Hyuk Taek Kwon, Hae-Kwon Jeong 
 

(384f) The Shown Stirring Effect Observed in the (FAU structure) X Zeolite Synthesis with Carbon Nanoparticles 
Occluded ..........................................................................................................................................................................................................443

Joao G. R. Poco, Rodrigo Condotta, Mayara Castro, Wellina M. Fantim, Eliezer Ladeia Gomes 
 

(387a) Peg Hydrogel-Nanogel Composite Scaffolds As Extracellular Matrix Platforms .......................................................................463
Tugba Bal, Yoshihide Hashimoto, Yoshihiro Sasaki, Kazunari Akiyoshi, Seda Kizilel 

 

(387b) Strengthening Interfacial Mechanics through Biomimetic Interdigitations in CG-Cgcap Scaffolds for 
Tendon-Bone Regeneration ...........................................................................................................................................................................464

Laura C Mozdzen, Brendan A. Harley 
 

(387c) Bioinspired Design and Synthesis of Bottlebrush Polymers to Mimic the Selective Antiviral Properties of 
Natural Mucins ...............................................................................................................................................................................................465

Shengchang Tang, Wendy Puryear, Brian Seifried, Xuehui Dong, Jonathan Runstadler, Katharina Ribbeck, Bradley D. Olsen 
 

(387d) Chitin-Protein Interactions That Control the Mechanical Properties of Beetle Elytral Cuticle, a 
Multicomponent Biomaterial ........................................................................................................................................................................466

M. Coleman Vaclaw, Patricia A. Sprouse, Neal T. Dittmer, Michael R. Kanost, Prajnaparamita Dhar, Stevin H. Gehrke 
 

(387e) Poly(vinyl alcohol) Tissue Phantoms for Robust Modeling of in Vitro Thermal Transport......................................................467
Joel Coffel, Eric Nuxoll 

 

(387f) Mimicking Cell-Cell Interactions in 3D with Proteolipobeads ......................................................................................................468
Eric Fried, M. Lane Gilchrist, Steve Nicoll 

 

(387g) Biomimetic Modulation of Calcium Oxalate Growth and Morphology in Hydrogels................................................................469
Gopichand Mallam, Marina Tsianou 

 

(387h) Smart Contact Lenses Loaded with pH Responsive Nanocomposites Particles for Ophthalmic Drug 
Delivery ............................................................................................................................................................................................................470

Xin Fan, Arthur Yang, Allan David 
 

(391a) Engineering Tunable, Multifunctional Composites Inspired By Paper Art ................................................................................471
Terry Shyu, Pablo F. Damasceno, Paul Dodd, Aaron Lamoureux, Matthew Shlian, Lizhi Xu, Max Shtein, Sharon C. Glotzer, 
Nicholas A. Kotov 

 

(391b) Low-Friction and Wear-Resistant Polyether Ether Ketone Composite Coatings for High-Pressure High-
Temperature Applications.............................................................................................................................................................................472

Sitaraman Krishnan, Janice L. Lebga-Nebane, John C. Moosbrugger, Don H. Rasmussen, Malavarayan Sankarasubramanian 
 

(391c) Graphene-Templated Growth of Hollow Ni3S2 Nanoparticles with Enhanced Pseudocapacitive 
Performance ....................................................................................................................................................................................................473

Xuewu Ou, Lin Gan, Zhengtang Luo 
 

(391d) Understanding the Electronic Structures for Different Stacking Modes Bilayer CVD Graphene through 
Chemical Modification...................................................................................................................................................................................480

Yao Ding, Zhengtang Luo 
 

(391e) Synthesis, Characterization, and Catalytic Performance of Single- and Few-Layer Graphene................................................481
Baoshan Hu 

 



(391f) Epoxy Nanocomposites Reinforced with Nanofiller in Various Types..........................................................................................482
Xi Zhang, Suying Wei, Zhanhu Guo 

 

(391g) A One-Step Microfluidic Approach for Controllable Preparation of Nanoparticle-Coated Patchy 
Microparticles .................................................................................................................................................................................................483

Wenjie Lan, Shaowei Li, Jianhong Xu, Guangsheng Luo 
 

(400a) Supercapacitor Electrode Configuration Based on Alkali Lignin, an Abundant Redox Biopolymer ......................................484
Kryssia P. Diaz-Orellana, Mark E. Roberts 

 

(400b) Significant Performance Enhancement of Lithium-Ion Battery through Ultra-Thin Conductive Film Coated 
Electrode Particles..........................................................................................................................................................................................485

Xinhua Liang, Rajankumar Patel 
 

(400c) Three-Dimensional Highly Compressible and Stretchable Conductors .......................................................................................486
Xuejun Bai, Yue Yang Yu, Mayfair C. Kung, Harold H. Kung 

 

(400d) Next-Generation Microstructured Water-Splitting Devices..........................................................................................................487
Miguel Modestino, Mohammad Hashemi, Christophe Moser, Demetri Psaltis 

 

(400e) Effect of Compositional and Structural Disorders on Electrochemical Properties in Substituted Nickel 
Hydroxide Spherical Powders.......................................................................................................................................................................488

Diana F. Wong, Kwo Young, Lixin Wang, Jean Nei, K. Y. Simon Ng 
 

(400f) Computational Study of Zr2Ni7 and Zr7Ni10 Defect Models for Nickel-Metal Hydride Batteries ..............................................489
Diana F. Wong, Kwo Young, K. Y. Simon Ng 

 

(400g) Ni Catalytic Graphitized Porous Carbon As Electrode Material for High Performance Supercapacitors .............................490
Keliang Wang, Zhengrong Gu 

 

(400h) Effects of Dielectric Inhomogeneity in Ionic Liquids Between Charged Plates ..........................................................................491
Issei Nakamura 

 

(400i) Large Modification of Electrostatic Fields in Liquids Between Charged Plates: Effects of the Dielectric 
Response of Solvent Molecules ......................................................................................................................................................................492

Issei Nakamura, Hongbo Chen 
 

(400j) A Prototype Rechargeable Aluminum Battery ................................................................................................................................493
Linxiao Geng, Juchen Guo 

 

(406a) Anomalies of Mechanical Properties in Nanoparticle Hydrogels..................................................................................................494
Pablo F. Damasceno, Yunlong Zhou, Nicholas Kotov, Sharon C. Glotzer 

 

(406b) Injectable, Magnetically-Responsive Hydrogels for Osteochondral Tissue Regeneration.........................................................495
Adedokun Adedoyin, Adam Ekenseair 

 

(406c) Zwitterionic Hydrogel for Islet Encapsulation ................................................................................................................................496
Zhiqiang Cao 

 

(406d) Development of a Therapeutic Hydrogel for TBI through Grafting of BDNF Mimetic Peptides to Collagen ........................497
Christopher J. Lowe, David I. Shreiber 

 

(406e) A Novel Method of Transferring Aligned Single-Walled Carbon Nanotubes on a Hydrogel for Neural 
Regeneration Applications.............................................................................................................................................................................498

Mozhdeh Imaninezhad, Irma Kuljanishvili, Silviya P. Zustiak 
 

(406f) Injectable Polyethylene Glycol Microgels for Platelet Rich Plasma Delivery for Treatment of Knee 
Osteoarthritis ..................................................................................................................................................................................................507

Era Jain, Saahil Sheth, Kristen Polito, Kayla M. Scott, Erin Canning, Scott A. Sell, Silviya P. Zustiak 
 

(406g) Photopatterning Hydrogel Biomaterials with Site-Specifically Modified Bioactive Proteins ....................................................508
Jared A. Shadish, Christopher K. Arakawa, Cole A. Deforest 

 

(406h) Design of Degradable Biomaterials for Controlling Cellular Microenvironments in Vitro and in Vivo .................................509
Lisa A. Sawicki, Prathamesh M. Kharkar, Matthew S. Rehmann, April M. Kloxin 

 

(415a) Manipulating Ordering and Orientation in Nanostructured Thin Films By Combining Substrate and 
Solvent Annealing Effects ..............................................................................................................................................................................510

Thomas H. Epps 
 

(415b) Persistently Auxetic Materials (PAMs): Engineering the Poisson Ratio of 2D Self-Avoiding Membranes 
with Finite Anisotropic Strain.......................................................................................................................................................................511

Zachary Ulissi, Michael S. Strano 
 

(415c) Glass Transition Temperature, Viscosity and Dynamics of Thin Polymeric Films in a Leveling Experiment........................512
Daniel Alejandro Olaya-Muñoz, Paul F. Nealey, Juan P. Hernandez-Ortiz 

 

(415d) Enhanced Optical and Thermal Dynamics in Polymer Nanostructure Films .............................................................................513
D. Keith Roper, Jeremy Dunklin, Keith Berry, Gregory T. Forcherio, Phillip Blake 

 

(415e) Counterion, pH, and Temperature Effects on Poly(Dimethylaminoethyl Methacrylate) Thin Films ......................................514
Erick S. Vasquez, Swati Kumari, Erik S Antonio, Keisha B. Walters 

 

(415f) Experimental Investigation of Growth Kinetics of Layer-By-Layer Assembly of Organic Nanoparticles and 
Polyelectrolytes ...............................................................................................................................................................................................515

Maziar Mohammadi, Ali Salehi, Lucas Cygan, Ronald G. Larson 
 

(415g) A Peculiar Morphology and Transport Phenomenon of Nano-Blended Perfluoropolyether Thin Films ................................516
Pil Seung Chung, Myung S. Jhon 

 

(415h) Stuydy of the Incorporation of Cadmium Sulphide-Carbon Nanotubes in a Polymer Matrix .................................................517
Mayra Agustina Pantoja-Castro, Francisco Lopez-Villarreal, Juan F. Pérez-Robles, Juan Rodrigo Laguna-Camacho, Carlos 
Antonio Márquez-Vera, Melva Griselda Chan-Trinidad, Horacio González-Rodríguez 

 

(415i) Brushed Soft Contact Lenses for Reducing Lid-Wiper Sliding Friction.......................................................................................518
Clayton J. Radke, Daniel T. Bregante, Vincent Pang, Thomas J. Dursch 

 

(439a) Engineering Interfaces and Functionality in Block Copolymer Self-Assembly...........................................................................521
Mark Stoykovich 

 



(439b) Effects of Substrate Interactions on In-Plane and Out-of-Plane Order in Thin Films of Lamellar Block 
Polymers ..........................................................................................................................................................................................................522

Gila E. Stein 
 

(439c) Morphology, Water Uptake and Proton Conductivity in Porous Block Copolymer Electrolyte Membranes .........................523
Xi Chelsea Chen, Jeffrey Kortright, Nitash P. Balsara 

 

(439d) Synthesis of Poly(vinylidene fluoride)-b-Poly(N-vinylpyrrolidone) Block Polymers By Iodine Transfer 
Polymerization and Their Use As Membrane Additives............................................................................................................................524

Zhihui Huang, Yongzhong Bao 
 

(439e) Uncovering the Structure of Nafion-SiO2 Hybrid Membranes for Prospective Large-Scale Energy Storage 
Devices .............................................................................................................................................................................................................536

Eric M. Davis, Jenny Kim, Vladimir Oleshko, Christopher L. Soles, Kirt Page 
 

(439f) Transport Properties of Sulfonated Poly(ether ether ketone) Membranes with Counter-Ion Substitution .............................537
Maritza Perez Perez, David Suleiman 

 

(439g) Characterization of Polyelectrolyte Membranes with in-Situ Metal-Oxide Nanoparticles .......................................................538
Jonathan Colon, John M. Landers, Aleksey Vishnyakov, Alexander V. Neimark 

 

(439h) Effect of Hydration on Mechanical Properties of Anion Exchange Membranes ........................................................................539
Melissa A. Vandiver, Benjamin R. Caire, Andrew M. Herring, Matthew W. Liberatore 

 

(439i) Oriented Nanochannel Membranes from Anodized Aluminum Oxide (AAO) and Sulfonated Polystyrene 
Composites for Flow Battery Applications ..................................................................................................................................................540

Gregory Newbloom, Lilo Pozzo 
 

(486a) Micro Structural and Electrical Properties of Ceria-Yttria Stabilized Zirconia Nanocomposites ...........................................541
Alka Gupta, Kantesh Balani 

 

(486b) Nanostructured Robust Cobalt Alloy Based Anode Electro-Catalysts with Superior Electrochemical 
Activity for Proton Exchange Membrane Fuel Cells..................................................................................................................................542

Prasad P. Patel, Moni Kanchan Datta, Oleg Velikokhatnyi, Prashanth Jampani, Prashant N. Kumta 
 

(486c) Pathways Towards Defect-Tolerate, Electrochemically Stable Solar-Hydrogen Membranes ...................................................545
Shu Hu, Ke Sun, Matthew Shaner, Michael Lichterman, P. Daniel Dapkus, Bruce S. Brunschwig, Nathan S. Lewis 

 

(486d) PtCo/Coox Nanocomposites As Bifunctional Electrocatalysts for Oxygen Reduction and Evolution 
Reactions Synthesized Via Tandem Laser Ablation Synthesis in Solution-Galvanic Replacement Reactions....................................546

Sheng Hu 
 

(486e) Activity of Electroless Deposited Transition Metal-Catalyst for the Alcoholysis of Ammonia Borane ....................................547
Egwu E. Kalu, James A. Omoleye, Edith O. Onyeozili, Vincent Efeovbokhan 

 

(491a) Engineering the Vapor Deposition of Organic Thin Films and Devices.......................................................................................548
Karen K. Gleason 

 

(491b) Functional Nanoscale Systems Using Block Polymers: Impacting Sustainability and Human Health through 
Self-Assembly ..................................................................................................................................................................................................549

Thomas H. Epps 
 

(491c) Dynamic Hydrogel Niches through Photochemical Reactions.......................................................................................................550
Kristi S. Anseth 

 

(491d) Solution Processed Inorganic Solar Cells ........................................................................................................................................552
Rakesh Agrawal 

 

(491e) Simulation of Semi-Flexible Fiber Orientation and Configuration during Molding Operations..............................................553
Donald G. Baird 

 

(511a) Optimized Decellularization and Sterilization Method of Whole Porcine Renal Scaffold .........................................................554
Nafiseh Poornejad, Blake J. Cannon, Spencer J. Baker, Beverly L. Roeder, Alonzo D. Cook 

 

(511b) The Foreign Body Immune Response to Implanted Scaffolds Is Dependent on Size and Shape in Rodents 
and Non-Human Primates .............................................................................................................................................................................555

Omid Veiseh, Robert Langer, Daniel G. Anderson 
 

(511c) Fabrication of Bi-Modal Porous PLGA Scaffolds for Tissue Engineering Using Supercritical CO2 Foaming .......................556
Xin Xin, Chuan-Xin Chen, Yi-Xin Guan, Shan-Jing Yao 

 

(511d) Hierarchically Patterned Microfibers Via 3D Jet Writing ............................................................................................................557
Jacob Jordahl, Luis Solorio, Hongli Sun, Stacy Ramcharan, Clark Teeple, Paul Krebsbach, Joerg Lahann 

 

(511e) Dual Biomolecule Release from Multi-Polymer Fibrous Scaffolds for Meniscus Repair ...........................................................558
Julianne L. Holloway, Feini Qu, Robert Mauck, Jason A. Burdick 

 

(511f) Gradient Hydrogels for Osteochondral Differentiation of Synovial Mesenchymal Stem Cells .................................................559
Tanmay Gharat, Andrea C. Jimenez-Vergara, Dany J. Munoz-Pinto, Mariah S. Hahn, Melissa Grunlan 

 

(511g) Design of the Tailorable Co-Polymer Degdma/Nom to Investigate How Substrate Stiffness Controls Cell 
Behavior...........................................................................................................................................................................................................561

Kent Coombs, Matthew N. Rush, Elizabeth Dirk 
 

(511h) Mesenchymal Stem Cells As Companions for MIN6 Pseudoislets within 3D Peg Hydrogel Scaffolds.....................................562
Tugba Bal, Erdal Karaoz, Seda Kizilel 

 

(519a) Mechanisms to Enhance Permeation in Hybrid MOF-Polymer CO2 Capture Membranes .....................................................563
Norman Su, Daniel Sun, David Britt, Wendy Queen, Jeffrey Urban 

 

(519b) Development of Ceramic Metal Oxide Membranes By Means of Reactive Electrospinning.....................................................564
Victoria R. Medinilla, Cynthia V. Jimenez, Fransisca Oei, Susana Vargas, Keith M. Forward 

 

(519c) Molybdenum and Niobium Thin Films on Porous Ceramics for Nitrogen Separation Membranes ........................................565
Kyoungjin Lee, Charles-François De Lannoy, Simona Liguori, Jennifer Wilcox 

 

(519d) Electrospun Polyacrylonitrile / Iron(III) Nitrate Nanocomposite Fibers for the Removal of Chromium in 
Water ...............................................................................................................................................................................................................566

Yang Lu, John Zhanhu Guo, Evan K. Wujcik 
 



(519e) Theoretical Study of Sea Salt Particles Filtration for Ship-Board SOFCs Using Various Composites ....................................567
Pengfei Zhao, Bruce J. Tatarchuk 

 

(519f) Preparation of Transition Metal Doped TiO2 Nanowires/Reduced Graphene Oxide Composites with 
Enhanced Photodegradation Performance..................................................................................................................................................568

Shanshan Zhu, Xiang Liu 
 

(519g) Design Carbon Materials on Natural Platform: Environmental Applications............................................................................569
Tuo Ji, Long Chen, Jiahua Zhu 

 

(521a) New Materials and Printing Processes for Flexible Electronics ....................................................................................................570
C. Daniel Frisbie 

 

(521b) High Performance Non-Fullerene Polymer Solar Cells .................................................................................................................571
Samson A. Jenekhe, Ye-Jin Hwang, Taeshik Earmme, Haiyan Li 

 

(521c) Percolation, Tie-Molecules, and the Microstructural Determinants of Charge Transport in Semicrystalline 
Conjugated Polymers .....................................................................................................................................................................................572

Sonya Mollinger, Bradley Krajina, Rodrigo Noriega, Alberto Salleo, Andrew J. Spakowitz 
 

(521d) Dynamic Fluctuations in Poly(3-alkylthiophene)s and Their Relation to Structure and Bulk Properties...............................573
Kiran Kanekal, Yeneneh Yimer, Souleymane Omar Diallo, Jim Pfaendtner, Lilo Pozzo 

 

(521e) The Critical Role of Thermal Processing on Chemically-Doped Conjugated Polymer Semiconductors for 
Thermoelectric Applications .........................................................................................................................................................................574

Shrayesh N. Patel, Anne M. Glaudell, Michael L. Chabinyc 
 

(521f) Manipulating Organic Photovoltaic Thin Film Morphology through Interface Modification and Additives..........................575
Zach Seibers, S. Michael Kilbey 

 

(521g) Solvatochromism and Conformational Changes in Fully Dissolved Poly(3-alkylthiophene)s ...................................................576
Gregory Newbloom, Stephanie Hoffmann, Aaron West, Melissa Gile, Prakash Sista, Hoi-Ki Cheung, Christine Luscombe, Jim 
Pfaendtner, Lilo Pozzo 

 

(521h) Au/Conducting Polymer Volatile Organic Compounds (VOC) Sensors Based on Oxidative Chemical Vapor 
Deposition (oCVD)..........................................................................................................................................................................................577

Xiaoxue Wang, Karen K. Gleason 
 

(521i) Facile Electrochemical Synthesis and Energy Application for Porous Electroactive Polymer Hybrids ...................................579
Wenda Tian, Xianwen Mao, Paul Brown, Gregory C. Rutledge, T. Alan Hatton 

 

(549a) Rotational Dynamics of CH3NH3 Ions in Metal Halide Perovskites............................................................................................580
Tianran Chen, Benjamin Foley, Bahar Ipek, Madhu S. Tyagi, John Copley, Craig Brown, Seunghun Lee, Joshua Choi 

 

(549b) Temperature Dependent Energy Levels of Methylammonium Lead Iodide Perovskite ............................................................581
Benjamin Foley, Daniel Marlowe, Keye Sun, Wissam A. Saidi, Louis Scudiero, Mool Gupta, Joshua Choi 

 

(549c) All-Atom Reaction Modeling of Lead Halide Perovskites and Lead Chalcogenide Quantum Dots..........................................587
James Stevenson, Paulette Clancy 

 

(549d) Exciton Dynamics in Ordered and Disordered Nanocrystal Solids ..............................................................................................589
William A. Tisdale 

 

(549e) Biosynthesis of Size Controlled, Water Soluble Quantum Dots ....................................................................................................590
Zhou Yang, Leah Spangler, Li Lu, Robert Dunleavy, Christopher J Kiely, Bryan W. Berger, Steven McIntosh 

 

(549f) High Temperature Continuous Flow Synthesis of CdSe/CdS/ZnS, CdS/ZnS, and Cdses/ZnS Nanocrystals...........................591
Vivek Kumar, Hector Fuster, Matthew S. Naughton, Paul J. A. Kenis 

 

(549g) Electronic and Optical Properties of Transition Metal Dichalcogenides MX2 (M = Ti, W and X = S, Se) ..............................592
Luis E. Camacho-Forero, Perla B. Balbuena 

 

(574a) PCL-PDMS-PCL Copolymer-Based Microspheres Mediated Cardiovascular Differentiation from 
Embryonic Stem Cells ....................................................................................................................................................................................593

Liqing Song, Y. Li, Julie Bejoy, Faisel Ahmed, Changchun Zeng, Yan Li 
 

(574b) Stem Cell Response to Strain and Structural Variation Across CG-Cgcap Instructive Biomaterials .....................................594
Laura C Mozdzen, Stephen Thorpe, Hazel R Screen, Brendan A. Harley 

 

(574c) Electrospun Silk Doped with Selenium Nanoparticles to Enhance Antibacterial Properties ....................................................595
Stanley Chung, Michelle Stolzoff, Batur Ercan, Thomas J. Webster 

 

(574e) Effect of Surface Chemistry and Integrin Binding on Valvular Interstitial Cell Differentiation..............................................598
Elizabeth Dirk, Matthew N. Rush, Kent Coombs 

 

(574f) Restraint of the Differentiation of Mesenchymal Stem Cells By a Nonfouling Zwitterionic Hydrogel.....................................599
Tao Bai, Shaoyi Jiang 

 

(574g) Surface Modification of Hydroxyapatite Scaffolds for Preosteoblast Growth and Differentiation ..........................................600
Yu Mao 

 

(574h) 3D Written Hydrogel Microfiber Mat Regulation of Cell Metabolism for Tissue Engineering................................................601
Shuyan Huang, Xuan Liu, Shengnian Wang 

 

(578a) Structure Dynamics and Rheology of Silica-Peg Nanocomposites................................................................................................602
Subramanian Ramakrishnan, Charles F. Zukoski, Moulik Ranka 

 

(578b) Characterization of Viscoelastic Hysteresis and Stress Softening of Filled-Elastomers Using Cyclic Loading 
Experiments ....................................................................................................................................................................................................603

Sitaraman Krishnan, Malavarayan Sankarasubramanian, Zackary A. Putnam, John C. Moosbrugger 
 

(578c) Highly Electrically Conductive Polyolefin Nanocomposites Reinforced with a Low Concentration of Carbon 
Nanotubes ........................................................................................................................................................................................................604

Honglin Qu, Xi Zhang, Jiang Guo, Qingliang He, Huige Wei, Jingfang Yu, Luyi Sun, Suying Wei, Zhanhu Guo 
 

(578d) Synthesis of Graphene and Their Application in Composite Materials.......................................................................................605
Zhengtang Luo 

 

(578e) Pentacene Monolayer Trapped Between Graphene and Substrate ..............................................................................................606
Qicheng Zhang, Zhengtang Luo 

 



(578f) Graphene Oxide Modification of Poly(styrene-isobutylene-styrene) (SIBS) As Proton Exchange Membranes 
for Fuel Cell Applications ..............................................................................................................................................................................620

Ariangelis Ortiz-Negrón, David Suleiman 
 

(578g) Quantitative Determination and Analysis of Pyrolysis Products from a Two-Zone Phenol-Formaldehyde 
Resin and Carbon Preform Reaction ...........................................................................................................................................................621

Prerak Shah, Hsi-Wu Wong, Jhongwoo Peck, Jean Lachaud, Nagi N. Mansour 
 

(604a) Molecular Modeling of Solution-Processed Graphene Nanoribbons............................................................................................622
Jonathan Saathoff, Jia Gao, Fernando Uribe-Romo, Hasan Arslan, Y. L. Lynn Loo, William Dichtel, Paulette Clancy 

 

(604b) Novel Design Routes for High Performance Hybrid Thermoelectric Nanocomposites..............................................................623
Ayaskanta Sahu, Boris Russ, Jason Forster, Eun Seon Cho, Norman Su, Nelson Coates, Jeffrey Urban, Rachel Segalman 

 

(604c) Charge Carrier Transport Modeling in Organic Photovoltaic Devices with Active Layers of P3HT/PCBM 
Self-Assembled Nanoparticles .......................................................................................................................................................................624

Xu Han, Dimitrios Maroudas 
 

(604d) Synergistic Effect of Regioregular and Regiorandom Poly(3-hexylthiophene) Blends for Flexible Organic 
Devices .............................................................................................................................................................................................................625

Ping-Hsun Chu, Jung Ok Park, Mohan Srinivasarao, Elsa Reichmanis 
 

(604e) Printing Organic Semiconductors for Logic Circuits with Low Patterning Errors and Electrical Variability.......................626
Gaurav Giri, Steve J. H. Park, Zhenan Bao 

 

(604f) Flow-Enhanced Solution Printing of Organic Semiconductors .....................................................................................................627
Ying Diao 

 

(606a) Polymer Hydroxide Exchange Membranes for Electrochemical Energy Conversion and Storage ..........................................628
Shuang Gu, Yushan Yan 

 

(606b) X-Ray Microtomography Studies of Lithium Batteries with Polymer Electrolytes ...................................................................629
Nitash Balsara, Katherine Harry 

 

(606c) Design and Synthesis of High-Conductivity Self-Assembled Polymers ........................................................................................630
Moon Jeong Park 

 

(606d) Anhydrous Proton Conducting Polymer Electrolyte Membranes Via Polymerization-Induced Microphase 
Separation........................................................................................................................................................................................................631

Sujay A. Chopade, Timothy P. Lodge, Marc A. Hillmyer 
 

(606e) Self-Healing Polymer for High-Performance Si Anode in Lithium-Ion Batteries.......................................................................632
Zheng Chen, Yi Cui, Zhenan Bao 

 

(606f) Polymerized Ionic Liquids As High k Dielectrics ............................................................................................................................633
Bhooshan C. Popere, Rachel Segalman 

 

(606g) High Li-Ion Transference Number Poly(ethylene oxide) Electrolytes for Li-Ion Batteries .......................................................634
Bryan D. McCloskey, Hilda G. Buss, Nathaniel A. Lynd 

 

(606h) Effect of Water Vapor on the Transport and Physical Properties of PS-b-PEO Copolymer Membranes ..............................635
Onyekachi Oparaji, Daniel Hallinan 

 

(606i) Ultrathin Gel Electrolytes for Lithium Ion Batteries ......................................................................................................................636
Wyatt Tenhaeff 

 

(617a) Tuning the Thin Film Self-Assembly of Radical-Containing Diblock Copolymers ....................................................................637
Bryan W. Boudouris 

 

(617b) Simulation of Oligomeric Polyolefin Blend Phase Behavior..........................................................................................................638
Qile Chen, Timothy P. Lodge, J. Ilja Siepmann 

 

(617c) Amphiphilic Block Copolymers and Their Self-Assembled Thermosensitive and Crystallizable 
Nanoparticles ..................................................................................................................................................................................................639

Xianbo Xu, Guorong Shan, Pengju Pan 
 

(617d) Biobased Soft Crosslinked Polymer Films from Phenolic Acids ...................................................................................................647
Guozhen Yang, Hiruy Tesefay, Megan L. Robertson 

 

(617e) Optochemical Self-Organization in Cross-Linking Polymer Systems ..........................................................................................648
Ian Hosein, Saeid Biria 

 

(617f) Lyotropic Liquid Crystal Templated Stimuli-Responsive, Super-Absorbent Hydrogel Draw Agents for 
Forward Osmosis ............................................................................................................................................................................................649

Jacob McLaughlin, C. Allan Guymon 
 

(617g) Preparation of PNIPAM/Alginate Beads Via Modified Inverse Emulsion Polymerization .......................................................650
Masanori Ochi, Junichi Ida, Tatsushi Matsuyama, Hideo Yamamoto 

 

(617h) Ultrastretchable, Tough and Superabsorbent Hydrogel with Spherical Polyelectrolyte Brushes As 
Macromolecular Crosslinkers .......................................................................................................................................................................651

Yu Cang, Rui Zhang, Xuhong Guo 
 

(617i) Enhanced Stereocomplex Crystallization of High-Molecular-Weight Poly (lactic acid).............................................................652
Lili Han, Pengju Pan, Guorong Shan, Yongzhong Bao 

 

(632a) Transepithelial Transport of Biodegradable Polyester Dendrimers Across Model Lung Epithelia and Their 
Aerosol Formulation ......................................................................................................................................................................................662

Rodrigo S. Heyder, Reinaldo Bazito, Sandro R. P. Da Rocha 
 

(632b) Particle Surface Properties of Pulmonary Drug Delivery Vehicles Impact Their Distribution and Cellular 
Association.......................................................................................................................................................................................................663

Catherine A Fromen, Tammy W Shen, Tojan B Rahhal, Marc P Kai, Gregory R Robbins, J Christopher Luft, Joseph M Desimone 
 

(632c) One-Component Nanomedicine ........................................................................................................................................................664
Honggang Cui 

 

(632d) Tuning Nanoparticle Elasticity for Improved Biological Function ..............................................................................................665
Aaron C. Anselmo, Mengwen Zhang, Sunny Kumar, Douglas R. Vogus, Stefano Menegatti, Matthew E. Helgeson, Samir Mitragotri 

 



(632e) Design of Strain Responsive Amphiphilic Polymer Co-Networks for Localized Drug Delivery after 
Myocardial Infarctions ..................................................................................................................................................................................666

Merina Jahan, Mark J. Uline 
 

(632f) Engineering Insulin Therapy .............................................................................................................................................................667
Matthew Webber, Robert Langer, Daniel G. Anderson 

 

(632g) Structurally Optimized Coated Mesoporous Silica Nanoparticles Show Superior Anti-Cancer Drug 
Delivery ............................................................................................................................................................................................................668

Kusum Saini, Rajdip Bandyopadhyaya 
 

(632h) Controlled Release from an Injectable Biopolymer-Liposome Gel Using Focused Ultrasound................................................669
Jaspreet S. Arora, Stephen Ashe, Hakm Murad, Gray Halliburton, Damir Khismatullin, Srinivasa R. Raghavan, Vijay T. John 

 

(633a) Polyionic Surface Interactions with Microglia Cells.......................................................................................................................670
Yu Mao, Bin Zhi 

 

(633b) Implantable Micro-Porous Polycaprolactone Scaffolds to Examine the Role of Immunomodulatory Factors 
in Breast Cancer Metastasis ..........................................................................................................................................................................671

Shreyas Rao, Grace Bushnell, Samira Azarin, Brian Aguado, Lonnie Shea 
 

(633c) Microneedle-Based Immune Monitoring Platform Samples Cells and Interstitial Fluid from Tissue in Situ .........................672
Anasuya Mandal, Archana V. Boopathy, Jenny Van, Darrell J. Irvine, Paula T. Hammond 

 

(633d) Tailoring Biomaterial Microcarriers for the Improved Delivery of Hemophiliac Factor IX ....................................................673
Sarena D. Horava, Nicholas A. Peppas 

 

(633e) Chemical Modifications to Polysaccharide-Based Microparticles Enabling Efficient Conjugation of Protein 
Antigens ...........................................................................................................................................................................................................675

Matthew D. Gallovic, Saibal Bandyopadhyay, Michael A. Collier, Barbara E. Wyslouzil, Eric M. Bachelder, Kristy M. Ainslie 
 

(633f) In Situ Crosslinked Endosomolytic Polymer Vesicles for Delivery to Cytosolic Antigen Processing and 
Immune Surveillance Machinery..................................................................................................................................................................676

Daniel Shae, Anna Caldwell, Sema Sevimli, John Wilson 
 

(633g) Nanoadjuvants for Effective Vaccines Against Influenza A Virus ...............................................................................................677
Kathleen Ross, Jonathan Goodman, Justin R. Adams, Hyelee Loyd, Shaheen Ahmed, Anthony Sambol, Scott Broderick, Marian 
Kohut, Krishna Rajan, Tatiana Bronich, Michael J. Wannemuehler, Susan Carpenter, Surya Mallapragada, Balaji Narasimhan 

 

(633h) Design and Characterization of gp140 Envelope Trimer-Coupled Liposomes for an HIV Vaccine ........................................678
Talar Tokatlian, Michael Zhang, Andrew Mutafyan, Dan Kulp, Erik Georgeson, Michael Kubitz, William Schief, Darrell J. Irvine 

 

(640a) Crosslinkable Polyimides with Tunable Membrane Properties for Natural Gas Purification ..................................................679
William J. Koros, Brian Kraftschik 

 

(640b) Nanoconfinement and Chemical Structure Effects on Permeation Selectivity of Self-Assembling Graft 
Copolymers......................................................................................................................................................................................................680

Chiara Vannucci, Ayse Asatekin 
 

(640c) Assesment of the Proteins Separation Efficiency in Polyacrylamide Hydrogels Prepared Using Templates ..........................681
Maria Veronica Carranza Oropeza, Alex Sherrill, Reinaldo Giudici, Pedro Arce, Robby Sanders 

 

(640d) Polybenzoxazole (PBO) Gas Separation Membranes: New Synthesis and Gas Transport Properties.....................................682
Ashish Kushwaha, Shuangjiang Luo, Michelle Dose, Benny D. Freeman, Ruilan Guo 

 

(640e) Liquid Methanol Sorption and Transport in Water Swollen Polymers and in Ion Exchange Polymers .................................683
Michele Galizia, Donald R. Paul, Benny D. Freeman 

 

(640f) Water Vapor Permeability, Solubility and Diffusivity through Polylactic Acid Nanocomposites .............................................684
Man Chio Tang, Sushant Agarwal, Fares Alsewailem, Rakesh K. Gupta 

 

(640h) Drug Diffusion with Adsorption in Polyelectrolyte Hydrogels......................................................................................................685
David E. Liu, Thomas J. Dursch, Nicole O. Taylor, Sophia Y. Chan, Daniel T. Bregante, Clayton J. Radke 

 

(640i) An Investigation into the Anomalous Permeation Behavior of Hydrogen and Helium in Perfluoropolymers.........................686
Zachary P. Smith, Michele Galizia, Rajkiran Tiwari, Michelle Dose, Kristofer L. Gleason, Thomas M. Murphy, David F. Sanders, 
Gabriella Gunawan, Lloyd M. Robeson, Giulio Sarti, Donald R. Paul, Benny D. Freeman 

 

(643b) In-Product Anti-Counterfeiting Using Phase Change Nanoparticles...........................................................................................687
Miao Wang 

 

(643c) A Novel Smart Microsphere with K+-Induced Shrinking and Aggregating Property Based on Responsive 
Host-Guest System..........................................................................................................................................................................................688

Ming-Yue Jiang, Liang-Yin Chu, Xiao-Jie Ju, Lu Fang, Zhuang Liu, Hai-Rong Yu, Lu Jiang, Wei Wang, Rui Xie, Qian-Ming Chen 
 

(643d) Avidity-Driven Targeting of a Versatile Nanoscale Carrier Engineered for High Payload and Extended 
Release of Anticancer Drugs .........................................................................................................................................................................689

Katherine Windham, Ricky Whitener, Jacek Wower, Mark Byrne 
 

(643e) A Diffusion Oriented NMR Investigation into the Mechanism of Phase Transfer in the Brust-Schiffin 
Synthesis of Alkanethiol Nanoparticles........................................................................................................................................................691

Trenton Graham, Steven R. Saunders 
 

(643f) Fabrication of Sub-Cell Size "Spiky" Nanoparticles and Their Interfaces with Biological Cells..............................................692
Xi Xie, Nick Melosh 

 

(643g) Self Assembling Magnetic Nanostructures with Functional Polyolefin........................................................................................693
Qingliang He, Zhanhu Guo, Suying Wei, Yiran Wang 

 

(643h) Fabrication and Characterization of Quantum Dot-Loaded Polymeric Nanocarriers ..............................................................694
Richey M. Davis, Ami Jo, Dylan McDaniel, Sanem Kayandan, Judy S. Riffle, Irving Allen 

 

(654b) A Dimeric Anthracene Mechanophore for Early Damage Detection in Epoxy Matrices ..........................................................695
Elizabeth M. Nofen, Jason Wickham, Aditi Chattopadhyay, Lenore L. Dai 

 

(654c) Nanoparticle Migration in Fiber-Reinforced Polymeric Composites ...........................................................................................696
Kyle Caldwell, John C. Berg 

 



(654d) Size-Dependent Permeability Deviations from Maxwell's Model in Hybrid Silica-Polymer Membranes ...............................697
Norman Su, Zachary P. Smith, Benny D. Freeman, Jeffrey Urban 

 

(654e) Reinforced Magnetic Epoxy Nanocomposites with Conductive Polypyrrole Nanocoating on Nanomagnetite 
As a Coupling Agent.......................................................................................................................................................................................698

Jiang Guo, Suying Wei, Zhanhu Guo 
 

(654f) Design of a Multicatalyst Polyelectrolyte Membrane for Decomposition of Chemical Warfare Agents ..................................699
John M. Landers, Jonathan Colon, Aleksey Vishnyakov, Alexander V. Neimark 

 

(654g) Conducting Functionalized Graphene-Filled Elastomer Composites...........................................................................................700
Kevin Sallah, Ilhan A. Aksay 

 

(660a) Salt and Temperature Effects in Polyelectrolyte Multilayer Thin Films .....................................................................................701
Jodie Lutkenhaus, Dariya Reid 

 

(660b) High-Throughput Layer-By-Layer (LbL) Platform for Assembly and Screening of Multi-Layered Nanofilm 
Libraries ..........................................................................................................................................................................................................702

Ziye Dong, Ling Tang, Wei Li 
 

(660c) Effect of 3-D Nanoscale Confinement on the Glass Transition Temperature: Comparison of Fluorescence 
Measurements of Polystyrene Films and Particles .....................................................................................................................................703

Lawrence Chen, Magdalena Szymusiak, Ying Liu, John M. Torkelson 
 

(660d) Stiffness Gradients in Polymer Films and Model Nanocomposites: Characterization By Fluorescence and 
Nanoindentation .............................................................................................................................................................................................704

Shadid Askar, Min Zhang, L. Catherine Brinson, John M. Torkelson 
 

(660e) The Role of Polymer-Substrate Interaction Strength in Polymer Films on Solid Substrates: Friction Force 
and the Glass Transition ................................................................................................................................................................................705

Rong An, Christopher Hering, Nailiang Zhou, Keith E. Gubbins 
 

(660f) Dynamics of Polymer Films: Nanomechanical Measurements ......................................................................................................706
Gregory B. McKenna, Astrid Torres Arellano, Heedong Yoon, Xiguang Li 

 

(660g) Enhanced Tg-Confinement Effect and Related Physical Aging Behavior in Crosslinked Polystyrene 
Characterized By Ellipsometry .....................................................................................................................................................................707

Kailong Jin, John M. Torkelson 
 

(660h) Micro/Nano Topographical Multilayer Thin Films By Tuning Dipping Time and Molecular Weight of 
Polyelectrolytes ...............................................................................................................................................................................................708

Jing Yu, Ilsoon Lee 
 

(660i) Physical Aging of Perfluoropolymers in Ultrathin Film Composite Membranes ........................................................................709
Haiqing Lin, Milad Yavari, Tho Le, Sajjad Maruf, Yifu Ding 

 

(680a) In-Vitro Hydrogel-Based Multicellular Cancer Spheroid Models ................................................................................................710
Silviya P. Zustiak, Anisa Ashraf, Samantha G. Tilson, Yonghyun (John) Kim 

 

(680b) Three-Dimensional in Vitro Culture Model of Growth Plate Cartilage Using Alginate Hydrogel Scaffolds ..........................711
Taylor D. Laughlin, Alek G. Erickson, Andrew T. Dudley, Angela K. Pannier 

 

(680c) Three-Dimensional Neural Microtissue Models Derived from Human Induced Pluripotent Stem Cells.................................712
Yuanwei Yan, Julie Bejoy, Yi Zhou, Yan Li 

 

(680d) Biomimetic Alveolar Interstitium Model for Investigation of Nanomaterials-Induced Fibrosis ..............................................713
Ryan Mezan, Kai Wang, Yong Yang 

 

(680e) Surface Compliance Induced Reactive Astrocytes: An in Vitro Model of Astrogliosis ..............................................................714
Christina Wilson, Stephen L. Hayward, Srivatsan Kidambi 

 

(680f) Nonfouling Polyampholyte Hydrogels As Drug Delivery Scaffolds...............................................................................................715
Marcos N. Barcellona, Matthew T Bernards 

 

(680g) Synthesis and Characterization of Novel Thermoresponsive Hydrogel for Drug Delivery Applications.................................716
Swetha Ainampudi, Adam E. Smith 

 

(680h) Hydrogel with Embedded Voids As Additional Reservoir for Drug Delivery Applications......................................................717
S. Patra, D. K. Bal, S Ganguly 

 

(681a) Design of Biodegradable Polycations for Localized Gene Delivery from Layer-By-Layer Coatings .......................................718
Lingxiao Xie, Maria Muniz, Guangzhao Mao 

 

(681b) siRNA-Loaded Lipidoid Nanoparticles for the Treatment of Mantle Cell Lymphoma .............................................................726
Christopher Knapp, Kathryn A. Whitehead 

 

(681c) The Role of Nanotopography on Cellular Responsiveness to Nonviral Gene Delivery...............................................................727
Amy Mantz, Tadas Kasputis, Eva Schubert, Mathias Schubert, Angela K. Pannier 

 

(681d) Light-Induced Gene Silencing for Applications in Regenerative Medicine .................................................................................728
Millicent O. Sullivan, Chad T. Greco, Thomas H. Epps 

 

(681e) Engineering Delivery Vehicles for siRNA Therapeutics.................................................................................................................729
Daniel Vocelle, Olivia Chesniak, Mitch Smith, Christina Chan, S. Patrick Walton 

 

(681f) Lipidoid Nanoparticles for siRNA Delivery to the Intestinal Epithelium: In Vitro Investigations in a Caco-2 
Model ...............................................................................................................................................................................................................730

Rebecca Ball, Christopher Knapp, Kathryn A. Whitehead 
 

(681g) Engineering pH-Responsive Nanoparticles for Delivery of Immunostimulatory Nucleic Acids to Cytosolic 
Immune Surveillance Pathways ....................................................................................................................................................................731

Max Jacobson, Kathryn Bumila, Sema Sevimli, John Wilson 
 

(681h) Collagen Mimetic Peptides for Integration of Gene Delivery with Tissue Repair ......................................................................732
Millicent O. Sullivan, Morgan A. Urello, Kristi L. Kiick 

 

(693a) Block Copolymer Bottlebrushes: New Routes to Ever Smaller Microdomain Sizes...................................................................733
Mahesh Mahanthappa 

 



(693b) Non-Isocyanate Thermoplastic Polyhydroxyurethane Elastomers from Cyclic Carbonate Aminolysis..................................734
Goliath Beniah, Emily K. Leitsch, Kun Liu, Tian Lan, Nathan Wilmot, William Heath, Karl A. Scheidt, John M. Torkelson 

 

(693c) Thermogravimetric Analysis (TGA) of Zinc Nitrate-Doped Polyvinylidene Fluoride Substrate for Sensor 
Applications.....................................................................................................................................................................................................736

Anju Gupta, Matthew Conrad, William B. Euler, Mona Alhasani 
 

(693d) Surface-Initiated Polymerization of Ionic Liquids .........................................................................................................................737
Ian G. Njoroge, G. Kane Jennings 

 

(693e) Formation of Ultrathin Polystyrene Films By Admicellar RAFT Polymerization......................................................................738
Adam E. Smith, Poh Lee Cheah, John O'Haver 

 

(693f) Modification of Parylene-C Substrates Using Photo-Initiated Chemical Vapor Deposition ......................................................739
Mark De Luna, Benny Chen, Laura Bradley, Malancha Gupta 

 

(693g) Synthesis and Characterization of Furanyl Based Thermosetting Polymers with Advanced Thermal and 
Mechanical Properties ...................................................................................................................................................................................740

Fengshuo Hu, Santosh Kumar Yadav, Majid Sharifi, John La Scala, Joshua Sadler, Ian M. McAninch, Giuseppe Palmese 
 

(693h) Poly(N-isopropylacrylamide-co-benzo-12-crown-4-acrylamide) Hydrogels with Dual Molecular-/Ion-
Recognition Responsive Properties...............................................................................................................................................................741

Yun-Yan Wei, Zhuang Liu, Ling Zhu, Rui Xie, Xiao-Jie Ju, Wei Wang, Liang-Yin Chu 
 

(698a) Theoretically-Informed Simulations of Block Copolymers ...........................................................................................................742
Jonathan R. Brown, Youngmi Seo, Lisa M. Hall 

 

(698b) Backfolding and Hairpin Formation of DNA and Other Semiflexible Polymers in Nanochannel 
Confinement ....................................................................................................................................................................................................743

Abhiram Muralidhar, Michael Quevillon, Douglas R. Tree, Kevin D. Dorfman 
 

(698c) Systematic and Simulation-Free Coarse Graining of Multi-Component Polymeric Systems ....................................................744
Delian Yang, Qiang (David) Wang 

 

(698d) Microphase Segregation in Random Copolymers ..........................................................................................................................750
Shifan Mao, Steve He, Michael Essien, Elyse Coletta, Curtis W. Frank, Andrew J Spakowitz 

 

(698e) Development on Microcapsule Based Self-Healing Polymer Coatings for Corrosion Protection .............................................751
Sinuo Lang, Qixin Zhou 

 

(698f) When Does a Branched Polymer Becomes a Particle?....................................................................................................................752
Alexandros Chremos, Jack F. Douglas 

 

(698g) Ultra Thin Layer-By-Layer Membranes: Insights from Atomistic Molecular Simulations ......................................................753
Thilanga Liyana-Arachchi, Coray M. Colina, Jim Sturnfield 

 

(698h) Morphology and Ion Distribution in Salt--Doped Diblock Copolymers ......................................................................................754
Jian Qin, Weiwei Chu, Juan J. De Pablo 

 

(698i) Modeling Hydrothermal Degradation of Thermosets and Its Impact on Mechanical and Thermal Properties ......................755
Rahul Sharma, Richard J. Keaton, Bruce M. Bell 

 

(699a) ALD-Grown SiO2 Protective Layer on TiO2 Nanoparticles Under Mild Conditions for the Suppression of 
Photocatalytic Activity ...................................................................................................................................................................................756

Jing Guo, Shaojun Yuan, Hairong Yue, Siyang Tang, Changjun Liu, Bin Liang 
 

(699b) Uio-66-NH2 Assembly on ALD Oxide Surfaces Using b-Cyclodextrin and Cetyltrimethylammonium 
Bromide (CTAB) ............................................................................................................................................................................................757

Dennis T. Lee, Junjie Zhao, Gregory N. Parsons 
 

(699c) Anomalous Dispersion of 'hedgehog' Particles ................................................................................................................................758
Joong Hwan Bahng, Bongjun Yeom, Yichun Wang, Siu On Tung, Damon Hoff, Nicholas Kotov 

 

(699d) Chromogenic Vapor Sensors Enabled By Novel Shape Memory Polymers ................................................................................759
Yin Fang, Sin-Yen Leo, Peng Jiang 

 

(699e) Scalable Assembly of Nanoparticle Antireflection Coatings..........................................................................................................760
Sin-Yen Leo, Peng Jiang 

 

(699f) Solvent Influence on Dodecanethiol Interactions Measured By Atomic Force Microscopy .......................................................761
Baran Arslan, Chrystal Quisenberry, Steven R. Saunders, Nehal I. Abu-Lail 

 

(724b) Atomistic Simulation of Dynamics of Individual Molecules in Entangled Polymers Undergoing Homogenous 
Shear and Planer Elongational Flows ..........................................................................................................................................................764

Mohammad Hadi Nafar Sefiddashti, Brian J. Edwards, Bamin Khomami 
 

(724c) Molecular Dynamics Investigations of Dendrimer–Aromatic Hydrocarbon Interactions .........................................................765
Ryan Defever, Danielle Jacobs, Sapna Sarupria 

 

(724d) Molecular Dynamics Melting Simulation of Isotactic Polypropylene Using a Defect-Induced Method...................................766
Qin Chen, T. C. Mike Chung, Eric B. Sirota, Scott T. Milner 

 

(724e) Molecular Modeling of Nucleation Under Shear and Extension in Short- and Long-Alkane Melts.........................................767
David A. Nicholson, Gregory C. Rutledge 

 

(724f) Coarse-Grained Models of Linear Alkanes ......................................................................................................................................768
Thomas Rosch, Frederick R. Phelan, Cheol Jeong, Jack F. Douglas 

 

(724g) Computational and Data-Driven Discovery of Novel High Refractive Index Polymers.............................................................769
Mohammad Atif Faiz Afzal, Johannes Hachmann 

 

(724h) Machine Learning of Macromolecular Folding Funnels from Univariate Measurements ........................................................770
Jiang Wang, Andrew L. Ferguson 

 

(724i) Surface Tension of Nano-Confined Lattice Polymers .....................................................................................................................771
Pengfei Zhang, Qiang (David) Wang 

 

(725a) Injectable Hydrogels with Secondary Reinforcement for Regenerative Medicine .....................................................................772
Sarah C. Heilshorn 

 



(725b) Engineering Stress Relaxation in Protein Hydrogels Containing Both Chemical and Physical Crosslinking ........................773
Lawrence J. Dooling, David A. Tirrell 

 

(725c) Engineering Glycosaminoglycan Gels to Control Physical Properties .........................................................................................774
Erik Van Kampen, Anahita Khanlari, Tiffany C. Suekama, Stevin H. Gehrke 

 

(725d) Bio-Inspired, Hierarchically Structured Hydrogels Comprised of Polypeptide Micelles: A Platform for 
Tunable, Mechanically Robust, and Functional Soft Materials................................................................................................................775

Ali Ghoorchian, Joseph Simon, Ashutosh Chilkoti, Gabriel P. Lopez 
 

(725e) Programming Molecular Assemblies with Intrinsically Disordered Proteins Containing Sequences of Low-
Complexity ......................................................................................................................................................................................................776

Nick Carroll, Joseph Simon, Michael Rubinstein, Ashutosh Chilkoti, Gabriel P. Lopez 
 

(725f) Thermoresponsive Properties and Mechanical Response of Highly Concentrated Aqueous Poly(L-proline) 
Solutions ..........................................................................................................................................................................................................777

Manos Gkikas, Reginald K. Avery, Bradley D. Olsen 
 

(725g) Mechanical Properties of Ionically Crosslinked Alginate Gels .....................................................................................................778
Seyed Meysam Hashemnejad, Santanu Kundu 

 

(725h) Characterization of Sodium Dodecyl Sulfate Micelles Used As a Template in Polyacrylamide Hydrogels.............................779
Maria Veronica Carranza Oropeza, Alex W. Sherrill, Pedro Arce, Robby Sanders 

 

(725i) Poly(N-isopropylacrylamide)-Clay Nanocomposite Hydrogels with Responsive Bending Property As 
Temperature-Controlled Manipulators .......................................................................................................................................................780

Chen Yao, Zhuang Liu, Chao Yang, Wei Wang, Xiao-Jie Ju, Rui Xie, Liang-Yin Chu 
 

(726b) Design of Biofunctionalized Surfaces Using Poly(dopamine) ........................................................................................................790
Amit Vaish 

 

(726c) Differential Role of Plasma Proteins Between Humans and Common Animal Models on the Adhesion 
Efficiency of Vtcs ............................................................................................................................................................................................791

Katawut Namdee, Peter Onyskiw, Daniel Sobczynski, Lola Eniola-Adefeso 
 

(726d) Probing Interphase Partitioning and Dynamics within Phase Separated Supported Biomembranes .....................................792
Eric Fried, William Houlihan, M. Lane Gilchrist 

 

(726e) Interfacial Adsorption of Janus Nanoparticles Onto Hairy Vesicles ............................................................................................793
Meenakshi Dutt, Fikret Aydin, Geetartha Uppaladadium 

 

(726f) Mechanism of Lipid Bilayer Insertion By Amphiphilic, Monolayer-Protected Gold Nanoparticles.........................................794
Reid Van Lehn, Alfredo Alexander-Katz 

 

(726g) Recognition of L-Amino Acid at Liposome Membrane Surface and Its Application for Homochiral 
Polymerization ................................................................................................................................................................................................795

Takaaki Ishigami, Yoshinori Kaneko, Keishi Suga, Yukihiro Okamoto, Hiroshi Umakoshi 
 

Author Index 




